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SECTION 01000 GENERAL CONDITIONS.

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.
B. THE CONTRACTOR SHALL PROVIDE ALL CONTRACT FORMS.

1. Owner Contractor Agreement: AIA A101-1997, Stipulated Sum.
2. General Conditions OF THE CONTRACT FOR CONSTRUCTION: AlA A201-1997 (or the most recent
revision), for Construction.

1.2 BIDDERS INSTRUCTIONS

A. Bidders shall carefully read and comply with these specifications. The bidder, by making a bid,
represents that he has read and understands the bidding documents and that his bid is made in
accordance with them. Responsibility for failure to comply with these instructions shall not be waived
because of bidders' ignorance of the same.

B. All bidders shall tender a proposal strictly meeting these specifications. Alternates will be considered
only after bidders have submitted main proposal meeting these specifications.

C. Bidders shall carefully read and comply with THE GENERAL REQUIREMENTS AND CONTRACT
FORMS OF ASG. The bidder, by making a bid, represents that he has read, understands and that his
bid is made in accordance with them. Responsibility for failure to comply with these instructions shali
not be waived because of bidders' ignorance of the same.

1.3 CODES LAWS AND REGULATIONS.

A. All materials to be furnished and installed under these specifications shall meet or exceed the
specification requirements.

B. The Contractor shall comply fully with all applicable laws and regulations both federal and of the place
of work.
C. In case of conflict between applicable laws, codes and regulations, the matter shall be immediately

referred to the Owner's Architect AND OR DESIGNATED INSPECTOR, who shall make, or cause to
be made, an interpretation as which law, code or regulation is determining.

D. The Contractor shall obtain all necessary permits or licenses to perform his work and pay the lawful
fees therefor. He shall also obtain and pay for all necessary certificates of approval, which must be
delivered to the Owner before final acceptance of the work.

E. The validity and interpretations of this contract shall be governed by the laws of Puerto Rico.

1.4
MANUFACTURERS' NAMES.

A Whenever a trade name or the name of a certain manufacturer appears on the drawings or in the
specifications, it is included to establish only a quality of construction and design. The absence of the
"or equal” clause in an instance is not mean to exclude competition. Similar products of other
manufacturers that are equal in quality, as decided by the Owner's architect, will be approved.
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B. The materials, equipment or parts mentioned by trade or manufacturer's name shall form the basis of
the contract. If the Contractor wants to use another material, equipment or part instead of it, he shall
request approval in writing. No such substitution shall be made without prior written approval of the
Owner's engineer and no substitution will be considered after 30 days from the date of the award of
the contract.

C. All manufactured articles, materials, equipment and replacement's parts shall be applied, installed,
connected, erected, used, cleaned and conditioned as directed by the manufacturer instructions,
unless herein specified otherwise.

1.6 WARRANTY,

A. The Contractor shall guarantee labor and parts as provided under these specifications, AS PER ASG
REQUIREMENTS, from the Date of Acceptance by Owner.

1.7 CONTRACTORS’ INSURANCE.
A. GENERAL REQUIREMENTS: REFERS TO THE ASG REQUIREMENTS.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01000
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SECTION 011000 - SUMMARY

PART 1- GENERAL

1.1

1.2

1.3

SUMMARY

RELATED DOCUMENTS

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

SUMMARY
This Section includes the following:

Work covered by the Contract Documents.
Type of the Contract.

Work phases.

Work under other contracts.

Products ordered in advance.
Owner-furnished products.

Use of premises.

Owner’s occupancy requirements.

Work restrictions.

0. Specification formats and conventions.

SOeENOREWND

Related Sections include the following:

1. Division 01 Section "Multiple Contract Summary" for division of responsibilities for the Work.
2. Division 01 Section "Temporary Facilities and Controls" for limitations and procedures governing
temporary use of Owner's facilities.

WORK COVERED BY CONTRACT DOCUMENTS

1. Project Identification: REMODELATION OF THE CARIBE PLAZA OFFICE BUILDING FOR 9-1-1
FACILITIES.

2. Project Location: URBANIZACION MARIO DAVILA CINTRON, BARRIO MONACILLOS, SECTOR
EL CINCO RIO PIEDRAS CARRETERA ESTATAL PR-8838, EXTENSION DE LA AVENIDA
PONCE DE LEON # 1547 PUERTO RICO.

Owner: Departamento De Seguridad PUblica - Negociado De Sistema De Emergencias 9-1-1

1. Owner's Representative: Mr. Manuel Gonzalez Azcuy - Comisionado Negociado de Sistemas de
Emergencia 9-1-1.

Project Coordinator: NOT ASSIGNED AT THIS MOMENT (appointed by Owner to serve as Project
Coordinator).
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D.

SUMMARY

The Work consists of the following (but not limited to):

1.

The Work includes:

a.

Office Building.
1) Selective structure demolition: Demolition and removal of selected portions of buildings and
elements.

2) Cutting and patching.
) Maintenance of cast-in-place concrete. Concrete patching, repair, reinforcing, sealing, and
crack injection.
4) Maintenance of masonry.
5) Unit masonry.
6) Portland cement plastering.
7) Hydraulic cement underlayment.
8) Cold-formed metal framing.
9) Pipe and tube railings.
10)  Preparation for re-roofing. Preparation for low-slope reroofing - tear-off and re-cover
situations.

11)  Styrene-butadiene-styrene (sbs) modified bituminous membrane roofing.
12)  Hollow metal doors and frames.

13)  Aluminum-framed entrances and storefronts.

14)  Glazing.

15)  Overhead coiling doors.

16)  Door hardware.

17)  Non-structural metal framing.

18)  Portland cement plastering.

19)  Gypsum veneer plastering.

20)  Gypsum board.

21)  Acoustical panel ceilings.

22} Tile carpeting.

23)  Ceramic tiles.

24)  Fixed sound-absorptive panels.

25)  Exterior-interior painting.

26)  Common works for fire suppression piping & equipment, vibration and seismic controls.
27)  Common works for plumbing.

28)  Common works for hvac. ldentification for hvac piping and equipment
29)  Testing, adjusting, insulation and balancing for hvac.

30)  Metal ducts. Diffusers, registers, and grilles.

31)  Common works for electrical

32)  Medium-voltage cables. Low-voltage electrical power conductors and cables.
33)  Panelboards. Interior - exterior lighting.

34)  Common works for communications & data.

35)  Common works for electronic safety and security.

36)  Zoned (dc loop) fire-alarm system.

Parking Building.
1) Cutting and patching. Demolition and removal of selected portions of buildings and elements.
Concrete paving joint sealants.

2) Maintenance of cast-in-place concrete. Concrete patching, repair, reinforcing, sealing, and
crack injection.

3) Maintenance of masonry.

4) Portland cement plastering.

5) Exterior - interior painting.

6) Common work for electrical.

7) Overhead coiling grilles.

8) Pipe and tube railings.
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1.4

1.5

1.6

SUMMARY

TYPE OF CONTRACT

Project will be constructed under a single prime contract.

WORK PHASES/WORK SEQUENCE

The Work shall be conducted in phases (BY BUILDING FLOOR'S) in the following order, with each phase

substantially complete before beginning the next phase:

1. PHASE 1: FIFTH, SIXTH & GROUND FLOOR. Interior works for office spaces as per construction
documents. Exterior works, as per construction documents, for demolition and removal of existing
upper & lower arches cast in place panels and the structural assessment report with the seismic
rehabilitation of existing building.

CONCURRENT WORKS TO BE PERFORMED DURING THIS PHASE-1:

A- WORKS ON THE ROOF LEVEL. As per construction documents. Work of this phase shall be
substantially complete 30 after the Notice to Proceed and to be completed before the
commence works of the sixth floor.

B- SECOND FLOOR. Works as per construction document with all substantially prepared for use.
Contractor shall coordinated with the owner, [T personnel, for the preparation of this space for the
connectivity of the equipment of the floors as being substantially competed

C- REHABILITATION OF THE PARKING BLDG.: Parking bldg. Works as per construction
documents and the structural assessment report for existing parking garage building per ASCE 41;
seismic rehabilitation of existing buildings. Assessment Survey Condition Plans & Repair
procedures and Products Technical Specifications.

2. PHASE 2: SECOND, THIRD & FOURTH FLOOR. The remaining Work shall be substantially
complete and ready for occupancy at time of Substantial Completion.

3 PHASE 3: NEW EXTERIOR GLAZING REMOVAL AND GENERAL SUBSTITUTION: work
sequence shall be fifth, sixth, second, third, fourth & ground floor.

4, Phase 4: ADDITIONAL EMERGENCY GENERATOR: 1,000 kw, 480v, without fuel tank and with
cabin in attenuated aluminum level 2- with ATS ASCO- 1,600 a, 480v, 3-ph, nema-4x. Concurrent
work with all the above phases.

WORK UNDER OTHER CONTRACTS

General; Cooperate fully with separate contractors so work on those contracts may be carried out
smoothly, without interfering with or delaying work under this Contract. Coordinate the Work of this
Contract with work performed under separate contracts.

Concurrent Work:  Owner will award separate contract(s) for the following construction operations at
Project site, but not limited to. Those operations will be conducted simultaneously with work under this
Contract.

1. A separate contract will be awarded to DATA CABLING & EQUIPMENT for works related to the
Main Computers Servers and connecting cables each station drops.

2. A separate contract will be awarded to RADIO TELECOMMUNICATION for provide, installing
equipment antennas and connecting cables.

3. A separate contract will be awarded to FURNITURE & MODULAR PANELS SYSTEMS for
provide, installing equipment and accessories.

4, A separate contract will be awarded to ACCESS CONTROL & INTRUSION DETECTION

SYSTEM for provide, installing equipment and accessories.
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1.7

1.8

1.9

SUMMARY

PRODUCTS ORDERED IN ADVANCE

General:  Owner has negotiated Purchase Orders with suppliers of material and equipment to be
incorporated into the Work. Owner will assign these Purchase Orders to Contractor. Costs for receiving,
handling, storage if required, and installation of material and equipment are included in the Contract Sum.

1. Contractor's responsibilities are same as if Contractor had negotiated Purchase Orders, including
responsibility to renegotiate purchase and to execute final Purchase-Order agreements.

List of Products Ordered in Advance:

1. <Insert description, in separate subparagraphs, for each product ordered in advance.>

USE OF PREMISES

General: Contractor shall have full use of premises for construction operations, including use of Project
site, during construction period. Contractor's use of premises is limited only by Owner's right to perform
work or to retain other contractors on portions of Project.

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

1. Owner Occupancy: Allow for Owner occupancy of Project site.
Driveways 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 storage of materials.

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

Use of Existing Building: Maintain existing building in a weathertight condition throughout construction
period. Repair damage caused by construction operations. Protect building and its occupants during
construction period.

OWNER'S OCCUPANCY REQUIREMENTS

Owner Occupancy of Completed Areas of Construction: Owner reserves the right to occupy and to place
and install equipment in completed areas of building, before Substantial Completion, provided such
occupancy does not interfere with completion of the Work. Such placement of equipment and partial
occupancy shall not constitute acceptance of the total Work.

1. Contractor will prepare a Certificate of Substantial Completion for each specific portion of the Work
to be occupied before Owner occupancy.

2. Contractor will obtain a Certificate of Occupancy from authorities having jurisdiction before Owner
occupancy.

3. Before partial Owner occupancy, mechanical and electrical systems shall be fully operational, and

required tests and inspections shall be successfully completed. On occupancy, Owner will operate
and maintain mechanical and electrical systems serving occupied portions of building.
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110

1.1

SUMMARY

4. On occupancy, Owner will assume responsibility for maintenance and custodial service for
occupied portions of building's floor.

WORK RESTRICTIONS

On-Site Work Hours:  Work shall be generally performed inside the existing building during normal
business working hours of 6:30 a.m. to 3:30 p.m., Monday through Friday, except otherwise indicated.

1. Weekend Hours: Coordination and notify Construction Manager, Designated Inspector & Owner
not less than two (2) days in advance.
2. Early Morning Hours: Coordination and notify Construction Manager, Designated Inspector &

Owner not less than two (2) days in advance.

3. Hours for Utility Shutdowns: Coordination and notify Construction Manager, Designated Inspector
& Owner not less than two (2) days in advance.

4, Hours for noisy activity: Coordination and notify Construction Manager, Designated Inspector &
Owner not less than two (2) days in advance.

Existing Utility Interruptions: 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 Construction Manager, Designated Inspector & Owner not less than two (2) days in
advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Construction Manager, Designated Inspector &

Owner written permission.

Nonsmoking Building: Smoking is not permitted within the building or within (8 m) of entrances,
operable windows, or outdoor air intakes.

SPECIFICATION FORMATS AND CONVENTIONS

Specification Format: The Specifications are organized into Divisions and Sections using the 50-division
format and CSI/CSC's "MasterFormat” numbering system.

1. Section Identification: The Specifications use Section numbers and titles to help cross-referencing
in the Contract Documents. Sections in the Project Manual are in numeric sequence; however, the
sequence is incomplete because all available Section numbers are not used. Consult the table of
contents at the beginning of the Project Manual to determine numbers and names of Sections in
the Contract Documents.

2. Division 01:  Sections in Division 01 govern the execution of the Work of all Sections in the
Specifications.

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. Abbreviated Language: Language used in the Specifications and other Contract Documents is

abbreviated. Words and meanings shall be interpreted as appropriate. Words implied, but not
stated, shall be inferred as the sense requires. Singular words shalt be interpreted as plural, and
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plural words shall be interpreted as singular where applicable as the context of the Contract
Documents indicates.

Imperative mood and streamlined language are generally used in the Specifications.
Requirements expressed in the imperative mood are to be performed by Contractor. Occasionally,
the indicative or subjunctive mood may be used in the Section Text for clarity to describe
responsibilities that must be fulfilled indirectly by Contractor or by others when so noted.

a. 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.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000

SUMMARY
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SECTION 012900 - PAYMENT PROCEDURES

PART 1- GENERAL

1.1 SUMMARY

A This Section specifies administrative and procedural requirements necessary to prepare and process
Applications for Payment.

1.2 SCHEDULE OF VALUES

A Coordination:  Coordinate preparation of the Schedule of Values with preparation of Contractor's
Construction Schedule.

1.

Correlate line items in the Schedule of Values with other required administrative forms and
schedules, including Application for Payment forms with Continuation Sheets, Submittals
Schedule and Contractor's Construction Schedule.

Submit the Schedule of Values to Architect at earfiest possible date but no later than [seven] days
before the date scheduled for submittal of initial Applications for Payment.

Subschedules: Where the Work is separated into phases requiring separately phased payments,
provide subschedules showing values correlated with each phase of payment.

B.  Format and Content. Use the Project Manual table of contents as a guide to establish line items for the
Schedule of Values. Provide at least one line item for each Specification Section.

1.

w ™

Identification: Include the following Project identification on the Schedule of Values:

Project name and location.
Name of Architect.

Architect's project number.
Contractor's name and address.
Date of submittal.

oo oTw

Submit draft of AIA Document G703 Continuation Sheets.

Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of
Applications for Payment and progress reports. Coordinate with the Project Manual table of
contents. Provide several line items for principal subcontract amounts, where appropriate.

Round amounts to nearest whole dolfar; total shall equal the Contract Sum.

Provide a separate line item in the Schedule of Values for each part of the Work where
Applications for Payment may include materials or equipment purchased or fabricated and stored,
but not yet installed.

Provide separate line items in the Schedule of Values for initial cost of materials, for each
subsequent stage of completion, and for total installed value of that part of the Work.

Allowances: Provide a separate line item in the Schedule of Values for each allowance. Show
line-item value of unit-cost allowances, as a product of the unit cost, multiplied by measured
quantity. Use information indicated in the Contract Documents to determine quantities.

Each item in the Schedule of Values and Applications for Payment shall be complete. Include total
cost and proportionate share of general overhead and profit for each item.
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a. Temporary facilities and other major cost items that are not direct cost of actual work-in-
place may be shown either as separate line items in the Schedule of Values or distributed
as general overhead expense, at Contractor's option.

9. Schedule Updating: Update and resubmit the Schedule of Values before the next Applications for
Payment when Change Orders or Construction Change Directives result in a change in the
Contract Sum.

1.3 APPLICATIONS FOR PAYMENT

A Each Application for Payment shall be consistent with previous applications and payments as certified by
Architect and paid for by Owner.

1. Initial Application for Payment, Application for Payment at time of Substantial Completion, and final
Application for Payment involve additional requirements.

B.  Payment Application Times: The date for each progress payment is indicated in the Agreement between
Owner and Contractor. The period of construction Work covered by each Application for Payment is the
period indicated in the Agreement.

C.  Payment Application Times: Progress payments shall be submitted to Architect by the <Insert day> of
the month. The period covered by each Application for Payment is one month, ending on the [last day of
the month] <Insert specific day of the month>.

D.  Payment Application Forms: Use AIA Document G702 and AIA Document G703 Continuation Sheets
as form for Applications for Payment.

E. Application Preparation: Complete every entry on form. Notarize and execute by a person authorized to
sign legal documents on behalf of Contractor. Architect will return incomplete applications without action.

1. Entries shall match data on the Schedule of Values and Contractor's Construction Schedule. Use
updated schedules if revisions were made.
2. Include amounts of Change Orders and Construction Change Directives issued before last day of

construction period covered by application.

F. Transmittal: Submit 5 signed and notarized original copies of each Application for Payment to Architect by
a method ensuring receipt within 24 hours. One copy shall include waivers of lien and similar
attachments if required.

1. Transmit each copy with a transmittal form listing attachments and recording appropriate
information about application.

G.  Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's lien from
every entity who is lawfully entitied to file a mechanic's lien arising out of the Contract and related to the
Work covered by the payment.

1. Submit partial waivers on each item for amount requested in previous application, after deduction
for retainage, on each item.

2. When an application shows completion of an item, submit final or full waivers.

3. Owner reserves the right to designate which entities involved in the Work must submit waivers.

4, Waiver Forms: Submit waivers of lien on forms, executed in a manner acceptable to Owner.
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H. Initial Application for Payment: Administrative actions and submittals that must precede or coincide with
submittal of first Application for Payment include the following:

NSO RWND 2

10.
1.
12.

List of subcontractors.

Schedule of Values.

Contractor's Construction Schedule (preliminary if not final).
Schedule of unit prices.

Submittals Schedule (preliminary if not final).

List of Contractor's staff assignments.

List of Contractor's principal consultants.

Copies of building permits.

Copies of authorizations and licenses from authorities having jurisdiction for performance of the
Work.

Initial progress report.

Report of preconstruction conference.

Certificates of insurance and insurance policies.

Application for Payment at Substantial Completion: After issuing the Certificate of Substantial Completion,
submit an Application for Payment showing 100 percent completion for portion of the Work claimed as
substantially complete.

1.

2.

Include documentation supporting claim that the Work is substantially complete and a statement
showing an accounting of changes to the Contract Sum.

This application shall reflect Certificates of Partial Substantial Completion issued previously for
Owner occupancy of designated portions of the Work.

J. Final Payment Application: Submit final Application for Payment with releases and supporting
documentation not previously submitted and accepted, including, but not limited, to the following:

1.

na

e

Evidence of completion of Project closeout requirements.

Insurance certificates for products and completed operations where required and proof that taxes,
fees, and similar obligations were paid.

Updated final statement, accounting for finaf changes to the Contract Sum.

AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."

AlA Document G706A, "Contractor's Affidavit of Release of Liens."

AJA Document G707, "Consent of Surety to Final Payment."

Evidence that claims have been settled.

Final meter readings for utilities, a measured record of stored fuel, and similar data as of date of
Substantial Completion or when Owner took possession of and assumed responsibility for
corresponding elements of the Work.

Final, liquidated damages settlement statement.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012900
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY

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

1. Coordination Drawings.
2. Project meetings.
3. Requests for Interpretation (RFIs).

See Division 01 Section "Multiple Contract Summary" for a description of the division of Work among
separate contracts and responsibility for coordination activities not in this Section.

See Division 01 Section "Execution” for procedures for coordinating general installation and field-
engineering services, including establishment of benchmarks and control points.

DEFINITIONS

RFI: Request from Contractor seeking interpretation or clarification of the Contract Documents.

COORDINATION

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 with other contractors to ensure maximum

accessibility for required maintenance, service, and repair.

Make adequate provisions to accommodate items scheduled for later installation.

4. Where availability of space is limited, coordinate installation of different components to ensure
maximum performance and accessibility for required maintenance, service, and repair of all
components, including mechanical and electrical.

w

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.
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1.4

1.5

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

Preparation of Contractor's Construction Schedule.
Preparation of the Schedule of Values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.

Project closeout activities.

9,00 NS Ch IS el B =

SUBMITTALS

Coordination Drawings: Prepare Coordination Drawings if limited space availability necessitates
maximum utilization of space for efficient installation of different components or if coordination is required
for installation of products and materials fabricated by separate entities.

1. Content:  Project-specific information, drawn accurately to scale. Do not base Coordination
Drawings on reproductions of the Contract Documents or standard printed data. Include the
following information, as applicable:

a. Indicate functional and spatial relationships of components of architectural, structural, civil,
mechanical, and electrical systems.
b. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions

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

2, Sheet Size: At least but no larger than
Number of Copies: Submit five opaque copies of each submittal.
4, Refer to individual Sections for Coordination Drawing requirements for Work in those Sections.

w

PROJECT MEETINGS
General: Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.

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.

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees.

3. Minutes: Record significant discussions and agreements achieved. Distribute the meeting minutes
to everyone concerned, including Owner and Architect, within one week of the meeting.

Preconstruction Conference: Schedule a preconstruction conference before starting construction, at a
time convenient to Owner and Architect. Hold the conference at Project site or another convenient
location. Conduct the meeting to review responsibilities and personnel assignments.
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1. Attendees: Authorized representatives of Owner, Architect, and their consultants; Contractor and
its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the
conference. All 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:

Tentative construction schedule.

Phasing.

Critical work sequencing and long-lead items.
Designation of key personnel and their duties.
Procedures for processing field decisions and Change Orders.
Procedures for RFis.

Procedures for testing and inspecting.

Procedures for processing Applications for Payment.
Distribution of the Contract Documents.

Submittal procedures.

LEED requirements.

Preparation of Record Documents.

Use of the premises and existing building.

Work restrictions.

Owner's occupancy requirements.

Responsibility for temporary facilities and controls.
Construction waste management and recycling.
Parking availability.

Office, work, and storage areas.

Equipment deliveries and priorities.

First aid.

Security.

Progress cleaning.

Working hours.

XE<EcmwrevoSgT AT IS@0o0T

3. Minutes: Architect will record and distribute meeting minutes.

C. Preinstallation Conferences; Conduct a preinstallation conference at Project site before each construction
activity that requires coordination with other construction.

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

The Contract Documents.
Options.

Related RFls.

Related Change Orders.
Purchases.

Deliveries.

Submittals.

Review of mockups.
Possible conflicts.
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Compatibility problems.

Time schedules.

Weather limitations.

Manufacturer's written recommendations.
Warranty requirements.

Compatibility of materials.

Acceptability of substrates.

Temporary facilities and controls.

Space and access limitations.
Regulations of authorities having jurisdiction.
Testing and inspecting requirements.
Installation procedures.

Coordination with other work.

Required performance results.

Protection of adjacent work.

Protection of construction and personnel.
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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 parties who should have
been present.

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. Progress Meetings: Conduct progress meetings at weekly intervals at least. Coordinate dates of
meetings with preparation of payment requests.

1. Attendees: In addition to representatives of Owner 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
conference shall be familiar with Project and authorized to conclude matters relating to the Work.

2. 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) Status of submittals.

4) Deliveries.
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Off-site fabrication.

Access.

Site utilization.

Temporary facilities and controls.
Work hours.

Hazards and risks.

Progress cleaning.

Quality and work standards.

Status of correction of deficient items.
Field observations.

RFls.

Status of proposal requests.

Pending changes.

Status of Change Orders.

Pending claims and disputes.
Documentation of information for payment requests.
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Minutes: Architect will record and distribute to Contractor the meeting minutes.
4. Reporting: Distribute minutes of the meeting to each party present and to parties who should have
been present.

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.

1.6 REQUESTS FOR INTERPRETATION (RFls)

A Procedure: Immediately on discovery of the need for interpretation of the Contract Documents, and if not
possible to request interpretation at Project meeting, prepare and submit an RF in the form specified.

1. RFls shall originate with Contractor. RFis submitted by entities other than Contractor will be
returned with no response.

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

B.  Content of the RFI; include a detailed, legible description of item needing interpretation and the following:

Project name.

Date.

Name of Contractor.

Name of Architect.

RFI number, numbered sequentially.

Specification Section number and title and related paragraphs, as appropriate.

Drawing number and detail references, as appropriate.

Field dimensions and conditions, as appropriate.

Contractor's suggested solution(s). If Contractor's solution(s) impact the Contract Time or the
Contract Sum, Contractor shall state impact in the RFI.

10.  Contractor's signature.

11.  Attachments: Include drawings, descriptions, measurements, photos, Product Data, Shop
Drawings, and other information necessary to fully describe items needing interpretation.
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C. Hard-Copy RFls; CSI Form 13.2A.
1. Identify each page of attachments with the RFI number and sequential page number.

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

1. The following RF!s will be returned without action:

Requests for approval of submittals.

Requests for approval of substitutions.

Requests for coordination information already indicated in the Contract Documents.
Requests for adjustments in the Contract Time or the Contract Sum.

Requests for interpretation of Architect's actions on submittals.

incomplete RFIs or RFis with numerous errors.

~o o0 o

2. Architect's action may include a request for additional information, in which case Architect's time for
response will start again.

3. Architect's action on RFls 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 Division 01 Section
"Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract Time or the
Contract Sum, notify Architect in writing within 10 days of receipt of the RFI response.

E. 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 seven days if Contractor disagrees with
response.

F. RFI Log: Prepare, maintain, and submit a tabular log of RFls organized by the RFI number. Submit log
weekly Include the following:

Project name.

Name and address of Contractor.

Name and address of Architect.

RFI number including RFIs that were dropped and not submitted.

RF| description.

Date the RFl was submitted.

Date Architect's response was received.

[dentification of related Minor Change in the Work, Construction Change Directive, and Proposal
Request, as appropriate.

|dentification of related Field Order, Work Change Directive, and Proposal Request, as appropriate.

CONOO R W~
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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

1.2

A

SUMMARY

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

Contractor's Construction Schedule.
Submittals Schedule.

Daily construction reports.

Field condition reports.

PN~

See Division 01 Section "Multiple Contract Summary" for preparing a combined Contractor's Construction
Schedule.

See Division 01 Section "Payment Procedures” for submitting the Schedule of Values.

See Division 01 Section "Photographic Documentation" for submitting construction photographs.

DEFINITIONS

Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring, and
controlling the construction project. Activities included in a construction schedule consume time and
resources.

1. Critical activities are activities on the critical path. They must start and finish on the planned early
start and finish times.

2. Predecessor Activity: An activity that precedes another activity in the network.

3. Successor Activity: An activity that follows another activity in the network.

CPM: Critical path method, which is a method of planning and scheduling a construction project where
activities are arranged based on activity relationships. Network calculations determine when activities can
be performed and the critical path of Project.

Critical Path: The longest connected chain of interdependent activities through the network schedule that
establishes the minimum overall Project duration and contains no float.

Float: The measure of leeway in starting and completing an activity.

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a
jointly owned, expiring Project resource available to both parties as needed to meet
schedule milestones and Contract completion date.

Fragnet. A partial or fragmentary network that breaks down activities into smaller activities for greater
detail.
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F. Maijor Area: A story of construction, a separate building, or a similar significant construction element.

1.3 SUBMITTALS

A Submittals Schedule: Submit five copies of schedule. Arrange the following information in a tabular
format:

Scheduled date for first submittal.

Specification Section number and title.

Submittal category (action or informational).

Name of subcontractor.

Description of the Work covered.

Scheduled date for Architect's final release or approval.

SOk 2o

B. Preliminary Network Diagram: Submit four opaque copies, large enough to show entire network for entire
construction period. Show logic ties for activities.

C.  Contractor's Construction Schedule: Submit four opaque copies of initial schedule, large enough to show
entire schedule for entire construction period.

1. Submit an electronic copy of schedule, using software indicated, on CD-R, and labeled to comply
with requirements for submittals. Include type of schedule (Initial or Updated) and date on label.

D.  CPM Reports: Concurrent with CPM schedule, submit four copies of each of the following computer-
generated reports. Format for each activity in reports shall contain activity number, activity description,
cost and resource loading, original duration, remaining duration, early start date, early finish date, late start
date, late finish date, and total float in calendar days.

1. Activity Report: List of all activities sorted by activity number and then early start date, or actual
start date if known.
2. Logic Report: List of preceding and succeeding activities for all activities, sorted in ascending
order by activity number and then early start date, or actual start date if known.
3 Total Float Report: List of all activities sorted in ascending order of total float.
E.  Daily Construction Reports: Submit four copies at weekly intervals.

F. Field Condition Reports: Submit four copies at time of discovery of differing conditions.

14 COORDINATION

A Coordinate preparation and processing of schedules and reports with performance of construction
activities and with scheduling and reporting of separate contractors.

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 from parties involved.
2. Coordinate each construction activity in the network with other activities and schedule them in
proper seguence.
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PART 2 - PRODUCTS

2.1

2.2

SUBMITTALS SCHEDULE

Preparation: Submit a schedule of submittals, arranged in chronological order by dates required by
construction schedule. Include time required for review, resubmittal, ordering, manufacturing, fabrication,
and delivery when establishing dates.

1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and Contractor's
Construction Schedule.
2. Submit concurrently with the first complete submittal of Contractor's Construction Schedule.

CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

Time Frame: Extend schedule from date established for the Notice to Proceed to date of Final
Completion.

1. Contract completion date shall not be changed by submission of a schedule that shows an early
completion date, unless specifically authorized by Change Order.

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

1. Activity Duration: Define activities so no activity is longer than 14 days, unless specifically allowed
by Architect.

2. Procurement Activities: Include procurement process activities for the following long lead items
and major items, requiring a cycle of more than 21 days, as separate activities in schedule.
Procurement cycle activities include, but are not limited to, submittals, approvals, purchasing,
fabrication, and delivery.

3. Submittal Review Time: Include review and resubmittal times indicated in Division 01 Section
"Submittal Procedures” in schedule. Coordinate submittal review times in Contractor's
Construction Schedule with Submittals Schedule.

4. Startup and Testing Time: Include not less than five days for startup and testing.

5. 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.

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. Work Restrictions: Show the effect of the following items on the schedule;

Coordination with existing construction.
Limitations of continued occupancies.
Uninterruptible services.

Partial occupancy before Substantial Completion.
Use of premises restrictions.

Provisions for future construction.

Environmental control.

@m0 o0 o

CONSTRUCTION PROGRESS DOCUMENTATION 013200 - 3/6



2. Work Stages: Indicate important stages of construction for each major portion of the Work.
3. Other Constraints: Furniture installation process.

2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE {CPM SCHEDULE)
A General: Prepare network diagrams using AON (activity-on-node) format.

B. Preliminary Network Diagram: Submit diagram within 7 days of date established for the Notice to
Proceed. Outline significant construction activities for the first 30 days of construction. Include skeleton
diagram for the remainder of the Work and a cash requirement prediction based on indicated activities.

C. CPM Schedule: Prepare Contractor's Construction Schedule using a computerized, time-scaled CPM
network analysis diagram for the Work.

1. Develop network diagram in sufficient time to submit CPM schedule so it can be accepted for use
no later than 14 days after date established for the Notice to Proceed.

a. Failure to include any work item required for performance of this Contract shall not excuse
Contractor from completing all work within applicable completion dates, regardless of
Architect's approval of the schedule.

2, Establish procedures for monitoring and updating CPM schedule and for reporting progress.
Coordinate procedures with progress meeting and payment request dates.

3. Use "one workday" as the unit of time. Include list of nonworking days and holidays incorporated
into the schedule.

D. CPM Schedule Preparation: Prepare a list of all activities required to complete the Work. Using the
preliminary network diagram, prepare a skeleton network to identify probable critical paths.

1. Activities: Indicate the estimated time duration, sequence requirements, and relationship of each
activity in relation to other activities. Include estimated time frames for the following activities:

Preparation and processing of submittals.

Mobilization and demobilization.

Purchase of materials.

Delivery.

Fabrication.

Utility interruptions.

Installation.

Work by Owner that may affect or be affected by Contractor's activities.
Testing.
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2. Critical Path Activities: Identify critical path activities, including those for interim completion dates.
Scheduled start and completion dates shall be consistent with Contract milestone dates.

3. Processing: Process data to produce output data on a computer-drawn, time-scaled network.
Revise data, reorganize activity sequences, and reproduce as often as necessary to produce the
CPM schedule within the limitations of the Contract Time.

4. Format: Mark the critical path. Locate the critical path near center of network; locate paths with
most float near the edges.
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a. Subnetworks on separate sheets are permissible for activities clearly off the critical path.

nitial Issue of Schedule: Prepare initial network diagram from a list of straight "early start-total float" sort.
Identify critical activities. Prepare tabulated reports showing the following:

Contractor or subcontractor and the Work or activity.
Description of activity.

Principal events of activity.

Immediate preceding and succeeding activities.
Early and late start dates.

Early and late finish dates.

Activity duration in workdays.

Total float or slack time.

Average size of workforce.

CENDO AN

Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports showing the
following:

Identification of activities that have changed.
Changes in early and late start dates.
Changes in early and late finish dates.
Changes in activity durations in workdays.
Changes in the critical path.

Changes in total float or slack time.
Changes in the Contract Time.

No kW~

REPORTS

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

List of subcontractors at Project site.

Equipment at Project site.

Material deliveries.

High and low temperatures and general weather conditions.
Accidents.

Stoppages, delays, shortages, and losses.

Meter readings and similar recordings.

Orders and requests of authorities having jurisdiction.
Services connected and disconnected.

0. Equipment or system tests and startups.

SEPNPO RN 2

Field Condition Reports: Immediately on discovery of a difference between field conditions and the
Contract Documents, prepare and submit a detailed report. Submit with a request for interpretation on
CSI Form 13.2A. Include a detailed description of the differing conditions, together with recommendations
for changing the Contract Documents.
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PART 3 - EXECUTION

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A Contractor's Construction Schedule Updating: At weekly 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.
3. As the Work progresses, indicate Actual Completion percentage for each activity.

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

1. Post copies in Project meeting rooms and temporary field offices.
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.

END OF SECTION 013200
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SECTION 013233 - PHOTOGRAPHIC DOCUMENTATION

PART 1 - GENERAL

1.1

1.2

A

SUMMARY
This Section includes administrative and procedural requirements for the following:

1. Preconstruction photographs.
2. Periodic construction photographs.

See Division 01 Section "Closeout Procedures" for submitting digital media as Project Record
Documents at Project closeout.

See Division 01 Section "Demonstration and Training" for submitting videotapes of demonstration of
equipment and training of Owner's personnel.

SUBMITTALS

Key Plan: Submit key plan of Project site and building with notation of vantage points marked for location
and direction of each photograph. Indicate elevation or story of construction. Include same label
information as corresponding set of photographs.

Construction Photographs: Submit two prints of each photographic view within seven days of taking
photographs.

1. Format: (203-by-254-mm) smooth-surface matte prints on single-weight commercial-
grade photographic paper enclosed back to back in clear plastic sleeves that are punched for
standard 3-ring binder.

2. Identification: On back of each print, provide an applied labei or rubber-stamped impression with
the following information:

Name of Project.

Name and address of photographer.

Name of Architect.

Name of Contractor.

Date photograph was taken if not date stamped by camera.

Description of vantage point, indicating location, direction (by compass point), and elevation
or story of construction.

g. Unique sequential identifier.
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3. Digital Images: Submit a complete set of digital image electronic files with each submittal of
prints on CD-ROM. Identify electronic media with date photographs were taken. Submit images
that have same aspect ratio as the sensor, uncropped.
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1.3

1.4

1.5

QUALITY ASSURANCE

Photographer Qualifications: An individual who has been regularly engaged as a photographer of
construction projects for not less than three years.

COORDINATION

Auxiliary Services: Cooperate with photographer and provide auxiliary services requested, including
access to Project site and use of temporary facilities, including temporary lighting required to produce
clear, well-it photographs without obscuring shadows.

USAGE RIGHTS

Obtain and transfer copyright usage rights from photographer to Owner for unlimited reproduction of
photographic documentation.

PART 2 - PRODUCTS

21

A

PHOTOGRAPHIC MEDIA

Digital Images: Provide images in uncompressed TIFF format, produced by a digital camera with
minimum sensor size of 6.0 megapixels, and at an image resolution of not less than 1600 by 1200 pixels.

PART 3 - EXECUTION

3.1

A

CONSTRUCTION PHOTOGRAPHS
Photographer: Engage a qualified commercial photographer to take construction photographs.

General: Take photographs using the maximum range of depth of field, and that are in focus, to clearly
show the Work. Photographs with blurry or out-of-focus areas will not be accepted.

1. Maintain key plan with each set of construction photographs that identifies each photographic
location.

Film Images:

1. Date Stamp: Unless otherwise indicated, date and time stamp each photograph as it is being
taken so stamp is integral to photograph.

2. Field Office Prints: Retain one set of prints of progress photographs in the field office at Project
site, available at all times for reference. Identify photographs same as for those submitted to
Architect.

Digital Images: Submit digital images exactly as originally recorded in the digital camera, without
alteration, manipulation, editing, or modifications using image-editing software.

PHOTOGRAPHIC DOCUMENTATION 013233-213



1. Date and Time: Include date and time in filename for each image.
2. Field Office Images: Maintain one set of images on CD-ROM in the field office at Project site,
available at all times for reference. Identify images same as for those submitted to Architect.

E. Preconstruction Photographs: Before commencement of demolition, take digital photographs of
Project and surrounding properties, including existing items to remain during construction, from different
vantage points, as directed by Architect,

1. Take twelve photographs to show existing conditions adjacent to property before starting the
Work.

F. Periodic Construction Photographs: Take 12 digital photographs weekly, with the cutoff date associated
with each Application for Payment. Select vantage points to show status of construction and progress
since last photographs were taken.

G.  Additional Photographs: Architect may issue requests for additional photographs, in addition to periodic
photographs specified. Additional photographs will be paid for by Change Order and are not included in
the Contract Sum.

1. Three days' notice will be given, where feasible.
2. In emergency situations, take additional photographs within 24 hours of request.
3 Circumstances that could require additional photographs include, but are not limited to, the

following:

a. Special events planned at Project site.

b. Immediate follow-up when on-site events result in construction damage or losses.

c. Photographs to be taken at fabrication locations away from Project site. These photographs
are not subject to unit prices or unit-cost allowances.

d. Substantial Completion of a major phase or component of the Work.

e. Extra record photographs at time of final acceptance.

f Owner's request for special publicity photographs.

END OF SECTION 013233

PHOTOGRAPHIC DOCUMENTATION 013233 - 3/3



SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

This Section includes administrative and procedural requirements for submitting Shop Drawings, Product
Data, Samples, and other submittals.

See Division 01 Section "Construction Progress Documentation" for submitting schedules and reports,
including Contractor's Construction Schedule.

See Division 01 Section "Photographic Documentation” for submitting construction photographs.

See Division 01 Section "Quality Requirements" for submitting test and inspection reports and for
mockup requirements.

See Division 01 Section "Closeout Procedures” for submitting warranties.

See Division 01 Section "Project Record Documents” for submitting Record Drawings, Record
Specifications, and Record Product Data.

See Division 01 Section "Operation and Maintenance Data" for submitting operation and maintenance
manuals.

See Division 01 Section "Demonstration and Training” for submitting videotapes of demonstration of
equipment and training of Owner's personnel.

DEFINITIONS
Action Submittals: Written and graphic information that requires Architect's responsive action.

Informational Submittals:  Written information that does not require Architect's responsive action.
Submittals may be rejected for not complying with requirements.

SUBMITTAL PROCEDURES

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. Coordinate transmittal of different types of submittals for related parts of the Work 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.
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B.  Submittals Schedule: Comply with requirements in Division 01 Section "Construction Progress
Documentation” for list of submittals and time requirements for scheduled performance of related
construction activities.

C.  Processing Time: Allow enough 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 7 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: [f intermediate submittal is necessary, process it in same manner as initial
submittal.

3. Resubmittal Review:; Allow 7 days for review of each resubmittal.

D. [dentification: Place a permanent label or title block on each submittal for identification.

1. Indicate name of firm or entity that prepared each submittal on label or title block.
Include the following information on label for processing and recording action taken:

Project name.

Date.

Name and address of Architect.

Name and address of Contractor.

Name and address of subcontractor.

Name and address of supplier.

Name of manufacturer.

Submittal number or other unique identifier, including revision identifier.

ST@ "o oo

1) Submittal number shall use Specification Section number followed by a decimal
point and then a sequential number (e.g., 061000.01). Resubmittals shall include an
alphabetic suffix after another decimal point (e.g., 061000.01.A).

[ Number and title of appropriate Specification Section.

J- Drawing number and detail references, as appropriate.

k. Location(s) where product is to be installed, as appropriate.
[ Other necessary identification.

E. Deviations: Highlight, encircle, or otherwise specifically identify deviations from the Contract Documents
on submittals.

F. Additional Copies: Unless additional copies are required for final submittal, and unless Architect observes
noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.

1. Additional copiés submitted for maintenance manuals will not be marked with action taken and will
be returned.

G.  Transmittal: Package each submittal individually and appropriately for transmittal and handling. Transmit
each submittal using a transmittal form. Architect will return submittals, without review, received from
sources other than Contractor.
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Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.
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 approval notation from Architect’s action stamp.

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.

Use for Construction: Use only final submittals with mark indicating approval notation from Architect's
action stamp.

PART 2 - PRODUCTS

2.1

A

ACTION SUBMITTALS
General: Prepare and submit Action Submittals required by individual Specification Sections.

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 printed data are not
suitable 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:

Manufacturer's written recommendations.

Manufacturer's product specifications.

Manufacturer's installation instructions.

Manufacturer's catalog cuts.

Wiring diagrams showing factory-installed wiring.

Printed performance curves.

Operational range diagrams.

Compliance with specified referenced standards.

Testing by recognized testing agency.

—Semeoo oo

4. Number of Copies: Submit five copies of Product Data, unless otherwise indicated. Mark up and
retain one retumned copy as a Project Record Document.

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.

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

Dimensions.

Identification of products.

Fabrication and installation drawings.
Roughing-in and setting diagrams.

coow
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2.

3.

Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
Shopwork manufacturing instructions.

Templates and patterns.

Schedules.

Notation of coordination requirements,

Notation of dimensions established by field measurement.

Relationship to adjoining construction clearly indicated.

Seal and signature of professional engineer if specified.

m.  Wiring Diagrams: Differentiate between manufacturer-installed and field-installed wiring.

se ™o
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Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop Drawings
on sheets at least but no larger than .
Number of Copies: Submit five opaque (bond) copies of each submittal.

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these
characteristics with other elements and for a comparison of these characteristics between submittal and
actual component as delivered and installed.

1.

2,

Transmit Samples that contain multiple, related components such as accessories together in one

submittal package.
Identification: Attach label on unexposed side of Samples that includes the following:

a. Generic description of Sample.
b. Product name and name of manufacturer,

C. Sample source.

d. Number and title of appropriate Specification Section.

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.

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 three 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.

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.

E. Product Schedule or List: As required in individual Specification Sections, prepare a written summary
indicating types of products required for the Work and their intended focation.

1.

Number of Copies: Submit five copies of product schedule or list, unless otherwise indicated.
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Submittals Schedule: Comply with requirements specified in Division 01 Section "Construction Progress
Documentation.”

Application for Payment:  Comply with requirements specified in Division 01 Section "Payment
Procedures.”

Schedule of Values: Comply with requirements specified in Division 01 Section "Payment Procedures.”

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. Use
CSl Form 1.5A.

1. Number of Copies: Submit five copies of subcontractor list, unless otherwise indicated. Architect
will return three copies.

INFORMATIONAL SUBMITTALS
General: Prepare and submit Informational Submittals required by other Specification Sections.

1. Number of Copies: Submit two copies of each submittal, unless otherwise indicated. Architect will
not return copies.

2. Certificates and Certifications: Provide a notarized 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.

3. Test and Inspection Reports: Comply with requirements specified in Division 01 Section "Quality
Requirements.”

Coordination Drawings: Comply with requirements specified in Division 01 Section "Project Management
and Coordination."

Contractor's Construction Schedule: Comply with requirements specified in Division 01 Section
"Construction Progress Documentation.”

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

Welding Certificates: Prepare written certification that welding procedures and personnel comply with
requirements in the Contract Documents. Submit record of Welding Procedure Specification (WPS) and
Procedure Qualification Record (PQR) on AWS forms. Include names of firms and personnel certified.

Installer Certificates: Prepare 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.

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

Product Certificates: Prepare written statements on manufacturer's letterhead certifying that product
complies with requirements in the Contract Documents.
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I Material Certificates: Prepare written statements on manufacturer's letterhead certifying that material
complies with requirements in the Contract Documents.

J. Material Test Reports: Prepare 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.

K. Product Test Reports: Prepare written reports indicating 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.

L. Research/Evaluation Reports: Prepare written evidence, from a model code organization acceptable to
authorities having jurisdiction, that product complies with building code in effect for Project.

M.  Preconstruction Test Reports: Prepare 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.

N.  Compatibility Test Reports: Prepare 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 primers and substrate preparation needed for adhesion.

O.  Field Test Reports: Prepare reports written by a qualified testing agency, on testing agency's standard
form, 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.

P. Maintenance Data: Prepare written and graphic instructions and procedures for operation and nomal
maintenance of products and equipment. Comply with requirements specified in Division 01 Section
"Operation and Maintenance Data."

Q.  Design Data: Prepare written and graphic information, including, but not limited to, performance and
design criteria, list of applicable codes and regulations, and calculations. Include list of assumptions and
other performance and design criteria and a summary of loads. Include load diagrams if applicable.
Provide name and version of software, if any, used for calculations. Include page numbers.

R. Manufacturer's Instructions: Prepare written or published information that documents manufacturer's
recommendations, guidefines, and procedures for installing or operating a product or equipment. Include
name of product and name, address, and telephone number of manufacturer.

S. Manufacturer's Field Reports: Prepare written information documenting factory-authorized service
representative's tests and inspections. Include the following, as applicable:

1. Statement on condition of substrates and their acceptability for installation of product.

2. Summary of installation procedures being followed, whether they comply with requirements and, if
not, what corrective action was taken.

3. Results of operational and other tests and a statement of whether observed performance complies

with requirements.
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Insurance Certificates and Bonds: Prepare written information indicating current status of insurance or
bonding coverage. Include name of entity covered by insurance or bond, limits of coverage, amounts of
deductibles, if any, and term of the coverage.

Construction Photographs: Comply with requirements specified in Division 01 Section "Photographic
Documentation.”

Material Safety Data Sheets (MSDSs): Submit information directly to Owner; do not submit to Architect.

1. Architect will not review submittals that include MSDSs and will return them for resubmittal.

PART 3 - EXECUTION

3.1

3.2

A

CONTRACTOR'S REVIEW

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.

Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name and
location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's
approval, and statement certifying that submittal has been reviewed, checked, and approved for
compliance with the Contract Documents.

ARCHITECT'S ACTION

General: Architect will not review submittals that do not bear Contractor's approval stamp and will return
them without action.

Action Submittals:  Architect will review each submittal, make marks to indicate corrections or
modifications required, and retum it. Architect will stamp each submittal with an action stamp and will
mark stamp appropriately to indicate action taken, as follows:

ACTION STAMP ON SUBMITTALS

1. [] Approved
Final Unrestricted Release: the Work covered by the submittal may proceed provided it complies with the Contract Documents. Final ac-
ceptance will depend on that compliance.

2. [ Approved as Noted

Final-but-Restricted Release: the Work covered by the submittal may proceed provided it complies both with Architect's notations and cor-
rections on the submittal and the Contract Documents. Final acceptance will depend on that compliance.

3. [ Not Approved, Revise and Resubmit

Retumed for Resubmittal: do not proceed with the Work covered by the submittal, including purchasing, fabrication, delivery, or other ac-
tivity for the product submitted. Revise or prepare a new submittal according to Architect's notations and corrections.

4. [ Not Approved, Resubmit
Rejected: do not proceed with the Work covered by the submittal. Prepare a new submittal for a product that complies with the Contract
Documents.
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5. O Submit Additional Information
incomplete: do not proceed with the Work covered by the submittal. Prepare additional information requested, or required by the Contract
Documents, that indicates compliance with requirements.

6. O Action Not Required

Other Action: If the submittal is primarily for information purposes, record purposes, special processing, or other contractor activity.

Important Note:

The fimited nature of the Architect's approval is also specifically indicated in the General Conditions. They state that the Architect's ap-
proval is "only for the limited purpose of checking for conformance with information given and the design concept expressed in the Con-
tract Documents." The General Conditions further state that the Architect's review "is not conducted for the purpose of determining the ac-
curacy and completeness of other details, such as dimensions and quantities, or for substantiating instructions for installation or perfor-

mance. ..."

Remarks:

C. 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.

D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without
review.

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

END OF SECTION 013300
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

A

SUMMARY

This Section includes administrative and procedural requirements for quality assurance and quality
control.

Testing and inspecting services are required to verify compliance with requirements specified or indicated.
These services do not relieve Contractor of responsibility for compliance with the Contract Document
requirements.

1. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance
and -control procedures that facilitate compliance with the Contract Document requirements.

2. Requirements for Contractor to provide quality-assurance and -control services required by
Architect, Owner, or authorities having jurisdiction are not limited by provisions of this Section.

See Divisions 02 through 49 Sections for specific test and inspection requirements.

DEFINITIONS

Quality-Assurance Services: Activities, actions, and procedures performed before and during execution of
the Work to guard against defects and deficiencies and substantiate that proposed construction will
comply with requirements.

Quality-Control Services: Tests, inspections, procedures, and related actions during and after execution
of the Work to evaluate that actual products incorporated into the Work and completed construction
comply with requirements. Services do not include contract enforcement activities performed by Architect.

Mockups: Full-size, physical assemblies that are constructed on-site. Mockups are used to verify
selections made under sample submittals, to demonstrate aesthetic effects and, where indicated, qualities
of materials and execution, and to review construction, coordination, testing, or operation; they are not
Samples. Approved mockups establish the standard by which the Work will be judged.

Laboratory Mockups: Full-size, physical assemblies that are constructed at testing facility to verify
performance characteristics.

Preconstruction Testing: Tests and inspections that are performed specifically for the Project before
products and materials are incorporated into the Work to verify performance or compliance with specified

criteria.

Product Testing: Tests and inspections that are performed by an NRTL, an NVLAP, or a testing agency
qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product
performance and compliance with industry standards.

Source Quality-Control Testing: Tests and inspections that are performed at the source, i.e., plant, mill,
factory, or shop.
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Field Quality-Control Testing: Tests and inspections that are performed on-site for installation of the Work
and for completed Work.

Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing laboratory shall
mean the same as testing agency.

Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an employee,
Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation,
erection, application, and similar operations.

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 trades people of
the corresponding generic name.

Experienced: When used with an entity, "experienced” means having successfully completed a minimum
of seven previous projects similar in size and scope to this Project; being familiar with special
requirements indicated; and having complied with requirements of authorities having jurisdiction.

CONFLICTING REQUIREMENTS

General: If 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.

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 numetic values are minimum or maximum, as appropriate, for the context of requirements.
Refer uncertainties to Architect for a decision before proceeding.

SUBMITTALS

Qualification Data: For testing agencies specified in "Quality Assurance” Article to demonstrate their
capabilities and experience. Include proof of qualifications in the form of a recent report on the inspection
of the testing agency by a recognized authority.

Reports: Prepare and submit certified written reports that include the following:

Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.
Dates and locations of samples and tests or inspections.
Names of individuals making tests and inspections.

Description of the Work and test and inspection method.
Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

COEONIO LN~
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10.  Record of temperature and weather conditions at time of sample taking and testing and inspecting.

11.  Comments or professional opinion on whether tested or inspected Work complies with the Contract
Document requirements.

12.  Name and signature of laboratory inspector.

13.  Recommendations on retesting and reinspecting.

Permits, Licenses, and Certificates: For Owner's records, submit copies of permits, licenses,
certifications, inspection reports, releases, jurisdictional seftlements, notices, receipts for fee payments,
judgments, correspondence, records, and similar documents, established for compliance with standards
and regulations bearing on performance of the Work.

QUALITY ASSURANCE

General: Qualifications paragraphs in this Article establish the minimum qualification levels required;
individual Specification Sections specify additional requirements.

Installer Qualifications: A firm or individual experienced in installing, erecting, or assembling work similar
in material, design, and extent to that indicated for this Project, whose work has resulted in construction
with a record of successful in-service performance.

Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to those
indicated for this Project and with a record of successful in-service performance, as well as sufficient
production capacity to produce required units.

Fabricator Qualifications: A firm experienced in producing products similar to those indicated for this
Project and with a record of successful in-service performance, as well as sufficient production capacity to
produce required units.

Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in
jurisdiction where Project is located and who is experienced in providing engineering services of the kind
indicated. Engineering services are defined as those performed for installations of the system, assembly,
or products that are similar to those indicated for this Project in material, design, and extent.

Specialists: Certain sections of the Specifications require that specific construction activities shall be
performed by entiies who are recognized experts in those operations. Specialists shall satisfy
qualification requirements indicated and shall be engaged for the activities indicated.

1. Requirement for specialists shall not supersede building codes and regulations governing the
Work.

Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the experience and
capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and with
additional qualifications specified in individual Sections; and where required by authorities having
jurisdiction, that is acceptable to authorities.

1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP: A testing agency accredited according to NIST's National Voluntary Laboratory
Accreditation Program.
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H.  Factory-Authorized Service Representative Qualifications: An authorized representative of manufacturer
who is trained and approved by manufacturer to inspect installation of manufacturer's products that are
similar in material, design, and extent to those indicated for this Project.

Mockups: Before installing portions of the Work requiring mockups, build mockups for each form of
construction and finish required to comply with the following requirements, using materials indicated for
the completed Work:

Build mockups in location and of size indicated or, if not indicated, as directed by Architect.

Notify Architect seven days in advance of dates and times when mockups will be constructed.
Demonstrate the proposed range of aesthetic effects and workmanship.

Obtain Architect's approval of mockups before starting work, fabrication, or construction.

Maintain mockups during construction in an undisturbed condition as a standard for judging the
completed Work.

Demolish and remove mockups when directed, unless otherwise indicated.

G =
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J. Laboratory Mockups: Comply with requirements of preconstruction testing and those specified in
individual Sections in Divisions 02 through 49.

1.6 QUALITY CONTROL

A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, Owner will
engage a qualified testing agency to perform these services.

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies
engaged and a description of types of testing and inspecting they are engaged to perform.

2. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed
to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will
be adjusted by Change Order.

B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility. Unless otherwise
indicated, provide quality-control services specified and those required by authorities having jurisdiction.
Perform quality-control services required of Contractor by authorities having jurisdiction, whether specified
or not.

1. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to
perform these quality-control services.

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by
Owner.

2. Notify testing agencies at least 48 hours in advance of time when Work that requires testing or
inspecting will be performed.

3. Where quality-control services are indicated as Contractor's responsibility, submit a certified written
report, in duplicate, of each quality-control service.

4, Testing and inspecting requested by Contractor and not required by the Contract Documents are
Contractor's respansibility.

5. Submit additional copies of each written report directly to authorities having jurisdiction, when they
so direct.
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C.  Manufacturer's Field Services: Where indicated, engage a factory-authorized service representative to
inspect field-assembled components and equipment installation, including service connections. Report
results in writing as specified in Division 01 Section "Submittal Procedures.”

D.  Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-control services, including retesting and reinspecting, for construction that
replaced Work that failed to comply with the Contract Documents.

E.  Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of duties.
Provide qualified personnel to perform required tests and inspections.

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the Work
during performance of its services.

2. Determine the location from which test samples will be taken and in which in-situ tests are
conducted.

3. Conduct and interpret tests and inspections and state in each report whether tested and inspected
work complies with or deviates from requirements.

4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control
service through Contractor.

5. Do not releases, revoke, alter, or increase the Contract Document requirements or approve or
accept any portion of the Work.

6. Do not perform any duties of Contractor.

F. Associated Services: Cooperate with agencies performing required tests, inspections, and similar quality-
control services, and provide reasonable auxiliary services as requested. Notify agency sufficiently in
advance of operations to permit assignment of personnel. Provide the following:

1. Access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

3. Adequate quantities of representative samples of materials that require testing and inspecting.
Assist agency in obtaining samples.

4, Facilities for storage and field curing of test samples.

5. Delivery of samples to testing agencies.

6. Prefiminary design mix proposed for use for material mixes that require control by testing agency.

7. Security and protection for samples and for testing and inspecting equipment at Project site.

G.  Coordination: Coordinate sequence of activities to accommodate required quality-assurance and -control
services with a minimum of delay and to avoid necessity of removing and replacing construction to
accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

1.7 SPECIAL TESTS AND INSPECTIONS

A Special Tests and Inspections: Owner will engage a qualified testing agency to conduct special tests and
inspections required by authorities having jurisdiction as the responsibility of Owner, and as follows:

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures and
reviewing the completeness and adequacy of those procedures to perform the Work.
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2. Notifying Architect and Contractor promptly of irregularities and deficiencies observed in the Work

during performance of its services.
3. Submitting a certified written report of each test, inspection, and similar quality-control service to
Architect with copy to Contractor and to authorities having jurisdiction.

4, Submitting a final report of special tests and inspections at Substantial Completion, this includes a

list of unresolved deficiencies.
5. Interpreting tests and inspections and stating in each report whether tested and inspected work

complies with or deviates from the Contract Documents.
6. Retesting and reinspecting corrected work.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 REPAIR AND PROTECTION
A. General: On completion of testing, inspecting, sample taking, and similar services, repair damaged
construction and restore substrates and finishes.
1. Provide materials and comply with installation requirements specified in other Specification
Sections. Restore patched areas and extend restoration into adjoining areas with durable seams
that are as invisible as possible.
2. Comply with the Contract Document requirements for Division 01 Section "Cutting and Patching."
B. Protect construction exposed by or for quality-control service activities.
C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for
quality-control services.
END OF SECTION 014000
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SECTION 014200 - REFERENCES

PART 1 - GENERAL

1.1

1.2

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

"Approved”. When used to convey Architect's action on Contractor's submittals, applications, and
requests, "approved" is limited to Architect's duties and responsibilities as stated in the Conditions of the
Contract.

"Directed”: A command or instruction by Architect. Other terms including "requested," "authorized,"
"selected,” "required," and "permitted” have the same meaning as "directed.”

"Indicated”: Requirements expressed by graphic representations or in written form on Drawings, in
Specifications, and in other Contract Documents. Other terms including "shown,” "noted,” "scheduled,”
and "specified" have the same meaning as "indicated."

"Regulations”: Laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, and
rules, conventions, and agreements within the construction industry that control performance of the Work.

"Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, installation, and
similar operations.

"Install": Operations at Project site including unloading, temporarily storing, unpacking, assembling,
erecting, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and
similar operations.

"Provide"™: Furnish and install, complete and ready for the intended use.

"Project Site": Space available for performing construction activities. The extent of Project site is shown
on Drawings and may or may not be identical with the description of the land on which Project is to be
built.

INDUSTRY STANDARDS

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.

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

Copies of Standards: Each entity engaged in construction on Project should be familiar with industry
standards applicable to its construction activity. Copies of applicable standards are not bound with the
Contract Documents.
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1. Where copies of standards are needed to perform a required construction activity, obtain copies
directly from publication source.

1.3 ABBREVIATIONS AND ACRONYMS

A Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract
Documents, they shall mean the recognized name of the entities indicated in Thomson Gale's
"Encyclopedia of Associations" or in Columbia Books' "National Trade & Professional Associations of the
us.

B. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract
Documents, they shall mean the recognized name of the entities in the following list.

AA Aluminum Association, Inc. {The)

AAADM American Association of Automatic Door Manufacturers
AABC Associated Air Balance Council

AAMA American Architectural Manufacturers Association
AASHTO American Association of State Highway and Transportation Officials
AATCC American Association of Textile Chemists and Colorists (The)
ABAA Air Barrier Association of America

ABMA American Bearing Manufacturers Association

ACI ACl International {American Concrete Institute)

ACPA American Concrete Pipe Association

AEIC Assaciation of Edison llluminating Companies, Inc. (The)
AF&PA American Forest & Paper Association

AGA American Gas Association

AGC Associated General Contractors of America (The)

AHA American Hardboard Association (Now part of CPA)
AHAM Association of Home Appliance Manufacturers

Al Asphalt Institute

AlA American Insfitute of Architects (The)

ALSC American Lumber Standard Committee, Incorporated
AMCA Air Movement and Control Association International, Inc.
ANSI American National Standards Institute

AOSA Association of Official Seed Analysts, Inc.

APA Architectural Precast Association
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APA

APA EWS
AP

ARI
ARMA
ASCE

ASCE/SEI

ASHRAE

ASME

ASSE

ASTM

AWCI

AWCMA

AW
AWPA
AWS
AWWA
BHMA
BIA
BICSI

BIFMA

BISSC
CcCC
CDA
CEA
CFFA
CGA
CIMA

REFERENCES

APA - The Engineered Wood Association

APA - The Engineered Wood Association; Engineered Wood Systems
American Petroleum Institute

Air-Conditioning & Refrigeration Institute

Asphalt Roofing Manufacturers Association

American Society of Civil Engineers

American Society of Civil Engineers/Structural Engineering Institute
{See ASCE)

American Society of Heating, Refrigerating and Air-Conditioning Engineers

ASME International
(The American Society of Mechanical Engineers International)

American Society of Sanitary Engineering

ASTM International
(American Society for Testing and Materials International)

AWCI International
(Assaciation of the Wall and Ceiling Industry Intemational)

American Window Covering Manufacturers Association
(Now WCSC)

Architectural Woodwork Institute

American Wood-Preservers' Association
American Welding Society

American Water Works Association

Builders Hardware Manufacturers Association
Brick Industry Association (The)

BICSI

BIFMA International
(Business and Institutional Furniture Manufacturer's Association Intemational)

Baking Industry Sanitation Standards Committee
Carpet Cushion Council

Copper Development Association

Canadian Electricity Association

Chemical Fabrics & Film Assaciation, Inc.
Compressed Gas Association

Cellulose Insulation Manufacturers Association
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CISCA
CISPI
CLFMI
CRRC
CPA
CPPA
CRI
CRSI
CSA
CSA

csl
csl
CSSB

CTl

DHI
EIA
EIMA
EJCDC
EJMA
ESD

FIBA

FIVB

FM Approvals

FM Global

FMRC

FRSA
FSA

FSC

REFERENCES

Ceilings & Interior Systems Construction Association
Cast Iron Soil Pipe Institute

Chain Link Fence Manufacturers Institute

Cool Roof Rating Council

Composite Panel Association

Corrugated Polyethylene Pipe Association

Carpet & Rug Institute (The)

Concrete Reinforcing Steel Institute

Canadian Standards Association

CSA Intemational
(Formerly: IAS - International Approval Services)

Cast Stone Institute
Construction Specifications Institute (The)
Cedar Shake & Shingle Bureau

Cooling Technology Institute
(Formerly: Cooling Tower Institute)

Door and Hardware Institute

Electronic Industries Alliance

EIFS Industry Members Association

Engineers Joint Contract Documents Committee
Expansion Joint Manufacturers Association, Inc.
ESD Association

Federation Internationale de Basketball
(The International Basketball Federation)

Federation Intemnationale de Volleyball
(The International Volleyball Federation)

FM Approvals

FM Global
(Formerly: FMG - FM Glabal)

Factory Mutual Research
{Now FM Global)

Florida Roofing, Sheet Metal & Air Conditioning Confractors Association, Inc.
Fluid Sealing Asscciation

Forest Stewardship Council
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GA
GANA
GR!
GS
Gsl

HI

Hi
HMMA

HPVA
HPW
IAS

IBF
ICEA
ICRI
IEC
IEEE
IESNA
IEST
IGCC
IGMA
ILI
ISC
ISSFA
ITS
ITU
KCMA
LMA

LPI

MBMA

REFERENCES

Gypsum Association

Glass Association of North America
(Now GSI)

Green Seal

Geosynthetic Institute

Hydraulic Institute

Hydronics Institute

Hollow Metal Manufacturers Association
(Part of NAAMM)

Hardwood Plywood & Veneer Association
H. P. White Laboratory, Inc.

International Approval Services
(Now CSA International)

International Badminton Federation

Insulated Cable Engineers Association, Inc.
Intemational Concrete Repair Institute, Inc.
International Electrotechnical Commission

Institute of Electrical and Electronics Engineers, n¢. (The)
llluminating Engineering Society of North America
Institute of Environmental Sciences and Technology
Insulating Glass Certification Council

Insulating Glass Manufacturers Alliance

Indiana Limestone Institute of America, Inc.
International Organization for Standardization
International Solid Surface Fabricators Association
Intertek Testing Service NA

Intemational Telecommunication Union

Kitchen Cabinet Manufacturers Association

Laminating Materials Association
{Now part of CPA)

Lightning Protection Institute

Metai Building Manufacturers Association
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MFMA
MFMA

MH

MHIA
MIA
MPI
MSS
NAAMM
NACE

NADCA
NAGWS
NAIMA
NBGQA
NCAA
NCMA
NCPI
NCTA
NEBB
NECA
NeLMA
NEMA
NETA
NFHS

NFPA

NFRC
NGA

NHLA
NLGA

NOFMA

REFERENCES

Maple Flooring Manufacturers Association, Inc.
Metal Framing Manufacturers Association, Inc.

Material Handling
(Now MHIA)

Material Handling Industry of America

Marble Institute of America

Master Painters Institute

Manufacturers Standardization Society of The Valve and Fittings Industry Inc.
National Association of Architectural Metal Manufacturers

NACE International
{National Association of Corrosion Engineers Interational)

National Air Duct Cleaners Association

National Association for Girls and Women in Sport
North American Insulation Manufacturers Association
National Building Granite Quarries Association, Inc.
National Collegiate Athletic Association (The)
National Concrete Masonry Association

National Clay Pipe Institute

National Cable & Telecommunications Association
National Environmental Balancing Bureau

National Electrical Contractors Association
Northeastern Lumber Manufacturers' Association
National Electrical Manufacturers Association
InterNational Electrical Testing Association

National Federation of State High School! Associations

NFPA
(National Fire Protection Association)

National Fenestration Rating Council
National Glass Assogiation

National Hardwood Lumber Association
National Lumber Grades Authority

NOFMA: The Wood Flooring Manufacturers Association
(Formerly: National Oak Flooring Manufacturers Association)
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NRCA
NRMCA

NSF

NSSGA
NTMA
NTRMA

NWWDA

OPL

PCI
PDCA
PDI
PGl

PLANET

PTI
RCSC
RFCI
RIS
SAE
SDI
SDI
SEFA

SEIVASCE

8GCC
SIA
SIGMA

Sdl
SMA

SMACNA

REFERENCES

National Roofing Contractors Association
National Ready Mixed Concrete Association

NSF International
(National Sanitation Foundation International)

National Stone, Sand & Gravel Association
National Terrazzo & Mosaic Association, Inc. {The)

National Tile Roofing Manufacturers Association
{Now TRI)

National Wood Window and Door Association
(Now WDMA)

Omega Point Laboratories, Inc.
(Now ITS)

Precast/Prestressed Concrete Institute
Painting & Decorating Contractors of America
Plumbing & Drainage Institute

PVC Geomembrane Institute

Professional Landcare Network
(Formerly: ACLA - Associated Landscape Contractors of America)

Post-Tensioning Institute

Research Council on Structural Connections
Resilient Floor Covering Institute

Redwood Inspection Service

SAE International

Steel Deck Institute

Steel Door Institute

Scientific Equipment and Furniture Association

Structural Engineering Institute/American Society of Civil Engineers
(See ASCE)

Safety Glazing Certification Council
Security Industry Association

Sealed Insulating Glass Manufacturers Association
{Now IGMA)

Steel Joist Institute
Screen Manufacturers Association

Sheet Metal and Air Conditioning Contractors' National Association
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SMPTE Society of Motion Picture and Television Engineers

SPFA Spray Polyurethane Foam Alliance
(Formerly: SPI/SPFD - The Society of the Plastics Industry, Inc.; Spray Polyurethane Foam Division)
SPIB Southern Pine Inspection Bureau (The})
SPRI Single Ply Roofing Industry
SSINA Specialty Steel Industry of North America
SSPC SSPC: The Saciety for Protective Coatings
STI Steel Tank Institute
swi Steel Window Institute
SWRI Sealant, Waterproofing, & Restoration Institute
TCA Tile Council of America, Inc.
TIAEIA Telecommunications Industry Association/Electronic Industries Alliance
™S The Masonry Society
TPI Truss Plate Institute, Inc.
TPI Turfgrass Producers International
TRI Tile Roofing Institute
UL Underwriters Laboratories Inc.
UNI Uni-Bell PVC Pipe Assaciation
USAV USA Volleyball
USGBC U.S. Green Building Council
usSITT United States Institute for Theatre Technology, Inc.
WASTEC Waste Equipment Technology Association
WCLIB West Coast Lumber Inspection Bureau
WCMA Window Covering Manufacturers Association
(Now WCSC)
WCSC Window Covering Safety Council
(Formerly: WCMA - Window Covering Manufacturers Association)
WDMA Window & Door Manufacturers Association
(Formerly: NWWDA - National Wood Window and Door Association)
wi Woodwork Institute (Formerly: WIC - Woodwork Institute of California)
wIC Woodwork Institute of California
(Now WI)
WMMPA Wood Moulding & Millwork Producers Association
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WSRCA Western States Roofing Contractors Association

WWPA Western Wood Products Association

C. Code Agencies: Where abbreviations and acronyms are used in Specifications or other Contract
Documents, they shall mean the recognized name of the entities in the following list.

BOCA BOCA International, Inc.
(See ICC)
IAPMO International Association of Plumbing and Mechanical Officials
ICBO intemational Conference of Building Officials
(See ICC)
ICBOES ICBO Evaluation Service, Inc.
(See ICC-ES)
ICC International Code Council
ICC-ES ICC Evaluation Service, Inc.
SBCCI Southern Building Code Congress Intemational, Inc.
(See ICC)
UBC Uniform Building Code
{See ICC)

D.  Federal Govemment Agencies: Where abbreviations and acronyms are used in Specifications or other
Contract Documents, they shall mean the recognized name of the entities in the following list.

CE Army Corps of Engineers

CPSC Consumer Product Safety Commission

DOC Department of Commerce

DOD Department of Defense

DOE Department of Energy

EPA Environmental Protection Agency

FAA Federal Aviation Administration

Fcc Federal Communications Commission

FDA Food and Drug Administration

GSA General Services Administration

HUD Department of Housing and Urban Development

LBL Lawrence Berkeley National Laboratory

NCHRP National Cooperative Highway Research Program
{See TRB)

NIST National Institute of Standards and Technology
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OSHA Occupational Safety & Health Administration

PBS Public Building Service
(See GSA)
PHS Office of Public Health and Science
RUS Rural Utilities Service
(See USDA)
SD State Department
TRB Transportation Research Board
USDA Department of Agriculture
USPS Postal Service

E. Standards and Regulations: Where abbreviations and acronyms are used in Specifications or other
Contract Documents, they shall mean the recognized name of the standards and regulations in the

following list.

ADAAG Americans with Disabilities Act (ADA)
Architectural Barriers Act (ABA)

CFR Code of Federal Regulations

DOD Department of Defense Military Specifications and Standards

DSCC Defense Supply Center Columbus
(See FS)

FED-STD Federal Standard
(See FS)

FS Federal Specification

FTMS Federal Test Method Standard
(See FS)

MIL (See MILSPEC)

MIL-STD (See MILSPEC)

MILSPEC Military Specification and Standards

UFAS Uniform Federal Accessibility Standards

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 014200
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SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

A.

SUMMARY

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; product substitutions; and comparable products.

See Division 01 Section "Closeout Procedures” for submitting warranties for Contract closeout.

See Divisions 02 through 49 Sections for specific requirements for warranties on products and installations
specified to be warranted.

DEFINITIONS

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], except that products consisting of recycled-content materials are allowed, unless
explicitly stated otherwise]. Products salvaged or recycled from other projects are not
considered new products.

3. Comparable Product: Product that is demonstrated and approved through submittal process, or
where indicated as a product substitution, 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.

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

Basis-of-Design Product Specification: Where a specific manufacturer's product is named and
accompanied by the words "basis of design," 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.

SUBMITTALS
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 fitle and
Drawing numbers and titles.
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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 material or product cannot be provided.

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.

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

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

e. Samples, where applicable or requested.

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

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

h. Research/evaluation reports evidencing compliance with building code in effect for Project,
from a model code organization acceptable to authorities having jurisdiction.

f. Detailed comparison of Contractor's Construction Schedule using proposed substitution
with products specified for the Work, including effect on the overall Contract Time. If
specified product or method of construction cannot be provided within the Contract Time,
include letter from manufacturer, on manufacturer's letterhead, stating lack of availability or
delays in delivery.

j- Cost information, including a proposal of change, if any, in the Contract Sum.

k. Contractor's certification that proposed substitution complies with requirements in the

Contract Documents and is appropriate for applications indicated.
Contractor's waiver of rights to additional payment or time that may subsequently become
necessary because of failure of proposed substitution to produce indicated results.

3. Architect's Action: If necessary, Architect will request additional information or documentation for
evaluation within 7 days of receipt of a request for substitution. Architect will notify Contractor of
acceptance or rejection of proposed substitution within 7 days of receipt of request, or 7 days of
receipt of additional information or documentation, whichever is later.

a.
b.

Form of Acceptance: Change Order.
Use product specified if Architect cannot make a decision on use of a proposed substitution
within time allocated.

B. Comparable Product 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 fitles.

1. 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 7 days of receipt
of request, or 7 > days of receipt of additional information or documentation, whichever is later.

a.

Form of Approval: As specified in Division 01 Section "Submittal Procedures.”
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1.5

1.6

b. Use product specified if Architect cannot make a decision on use of a comparable product
request within time allocated.

Basis-of-Design Product Specification Submittal: Comply with requirements in Division 01 Section
"Submittal Procedures.” Show compliance with requirements.

QUALITY ASSURANCE

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.

PRODUCT DELIVERY, STORAGE, AND HANDLING

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

Delivery and Handling:

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.

Storage:

1. Store products to allow for inspection and measurement of quantity or counting of units.
. Store materials in a manner that will not endanger Project structure.
3. Store products that are subject to damage by the elements, under cover in a weathertight
enclosure above ground, with ventilation adequate to prevent condensation.
Store cementitious products and materials on elevated platforms.
Store foam plastic from exposure to sunlight, except to extent necessary for period of installation
and concealment.
6. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and
weather-protection requirements for storage.
7. Protect stored products from damage and liquids from freezing.

o~

PRODUCT WARRANTIES

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

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.

B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready
for execution. Submit a draft for approval before final execution.

1.

2.

3.

Manufacturer's Standard Form: Modified to include Project-specific information and properly
executed.

Specified Form: When specified forms are included with the Specifications, prepare a written
document using appropriate form properly executed.

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 01 Section “Closeout Procedures."

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

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.

i,
2.

3.

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

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

Where products are accompanied by the term "as selected,” Architect will make selection.

B. Product Selection Procedures:

il

2.

Product: Where Specifications name a single product and manufacturer, provide the named
product that complies with requirements.

Manufacturer/Source: Where Specifications name a single manufacturer or source, provide a
product by the named manufacturer or source that complies with requirements.

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

a. If no product available within specified category matches and complies with other specified
requirements, comply with provisions in Part 2 "Product Substitutions" Article for proposal of
product.

Visual Selection Specification: Where Specifications include the phrase "as selected from
manufacturer's colors, patterns, textures" or a similar phrase, select a product that complies with
other specified requirements.
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a. Standard Range: Where Specifications include the phrase "standard range of colors,
patterns, textures" or similar phrase, Architect will select color, pattern, density, 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, pattems,
textures” or similar phrase, Architect will select color, pattern, density, or texture from
manufacturer's product line that includes both standard and premium items.

2.2 PRODUCT SUBSTITUTIONS

A Timing: Architect will consider requests for substitution if received within 21 days after the Notice of
Award. Requests received after that time may be considered or rejected at discretion of Architect.

B.  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:

1.

N LN

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.

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

Requested substitution is consistent with the Contract Documents and will produce indicated results.
Substitution request is fully documented and properly submitted.

Requested substitution will not adversely affect Contractor's Construction Schedule.

Requested substitution has received necessary approvals of authorities having jurisdiction.

Requested substitution is compatible with other portions of the Work.

Requested substitution has been coordinated with other portions of the Work.

Requested substitution provides specified warranty.

2.3 COMPARABLE PRODUCTS

A Conditions:  Architect will consider Contractor's request for comparable product 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:

1.

=

Evidence that the proposed product does not require extensive 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.

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.

Evidence that proposed product provides specified warranty.

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

Samples, if requested.

PART 3 - EXECUTION (Not Used)

END OF SECTION 016000
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SECTION 017300 - EXECUTION

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY

This Section includes general procedural requirements governing execution of the Work including, but not
limited to, the following:

Construction layout.

Field engineering and surveying.
General installation of products.
Progress cleaning.

Starting and adjusting.

Protection of installed construction.
Correction of the Work.

Noakwh

See 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.

SUBMITTALS

Certified Surveys: Submit two copies signed by land surveyor.

Final Property Survey: Submit [10] <Insert number> copies showing the Work performed and record
survey data.

QUALITY ASSURANCE

Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice in
jurisdiction where Project is located and who is experienced in providing land-surveying services of the
kind indicated.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Existing Conditions: The existence and location of site improvements, utilities, and other construction
indicated as existing are not guaranteed. Before beginning work, investigate and verify the existence and
location of mechanical and electrical systems and other construction affecting the Work.

1. Before construction, verify the location and points of connection of utility services.
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3.2

3.3

Existing Utilities: The existence and location of underground and other utilities and construction indicated
as existing are not guaranteed. Before beginning sitework, investigate and verify the existence and
location of underground utilities and other construction affecting the Work.

1. Before construction, verify the location and invert elevation at points of connection of sanitary
sewer, storm sewer, and water-service piping; and underground electrical services.

2. Furnish location data for work related to Project that must be performed by public utilities serving
Project site.

Acceptance of Conditions: 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. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or
primers.

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

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

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

PREPARATION

Existing Utility Information: Furnish information to local utility and Owner that is necessary to adjust,
move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances
located in or affected by construction. Coordinate with authorities having jurisdiction.

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.

Space Requirements: Verify space requirements and dimensions of items shown diagrammatically on
Drawings.

Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents, submit a request for information to Architect. Include a detailed
description of problem encountered, together with recommendations for changing the Contract
Documents. Submit requests on CSI Form 13.2A, "Request for Interpretation.”

CONSTRUCTION LAYOUT

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.

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

EXECUTION 017300 - 2/6



34

3.5

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.

Inform installers of lines and levels to which they must comply.

Check the location, level and plumb, of every major element as the Work progresses.

Notify Architect when deviations from required lines and levels exceed allowable tolerances.

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

authorities having jurisdiction.

SO0k w

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

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.

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.

FIELD ENGINEERING

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. Record benchmark locations, with horizontal and vertical data, on Project Record Documents.

INSTALLATION

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.

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

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

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.
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3.6

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

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.

Anchors and Fasteners: Provide anchors and fasteners as required to anchor each component securely
in place, accurately located and aligned with other portions of the Work.

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

Allow for building movement, including thermal expansion and contraction.

Coordinate installation of anchorages. Fumish 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.

2.
3.

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.

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

PROGRESS CLEANING

General: Clean Project site and work areas daily, including common areas. Coordinate progress cleaning
for joint-use areas where more than one installer has worked. 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 materials more than 7 days during normal weather or 3 days if the temperature is

expected fo rise above (27 deg C).
3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark

containers appropriately and dispose of legally, according to regulations.
Site: Maintain Project site free of waste materials and debris.

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.

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.

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

EXECUTION 017300 - 4/6



3.7

3.8

39

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

Waste Disposal: Burying or buring waste materials on-site will not be permitted. Washing waste
materials down sewers or into waterways will not be permitted.

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.

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.

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.

STARTING AND ADJUSTING

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

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

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

Manufacturer's Field Service: If a factory-authorized service representative is required to inspect field-
assembled components and equipment installation, comply with qualification requirements in Division 01
Section "Quality Requirements."

PROTECTION OF INSTALLED CONSTRUCTION

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

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

CORRECTION OF THE WORK

Repair or remove and replace defective construction. Restore damaged substrates and finishes. Comply
with requirements in Division 01 Section "Cutting and Patching."

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

Restore permanent facilities used during construction to their specified condition.
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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 017329 - CUTTING AND PATCHING

PART 1 - GENERAL

1.1 SUMMARY

A.  This Section includes procedural requirements for cutting and patching.

B. See Divisions 2 through 16 Sections for specific requirements and limitations applicable to cutting and
patching individual parts of the Work.

1.2 SUBMITTALS

A Cutting and Patching Proposal: Submit a proposal describing procedures at least 5 days before the time
cutting and patching will be performed, requesting approval to proceed. Include the following information:

1.

2.

o R w

Extent: Describe cutting and patching, show how they will be performed, and indicate why they
cannot be avoided.

Changes to In-Place Construction: Describe anticipated results. Include changes to structural
elements and operating components as well as changes in building's appearance and other
significant visual elements.

Products: List products to be used and firms or entities that will perform the Work.

Dates: Indicate when cutting and patching will be performed.

Utility Services and Mechanical/Electrical Systems: List services/systems that cutting and patching
procedures will disturb or affect. List services/systems that will be relocated and those that will be
temporarily out of service. Indicate how long services/systems will be disrupted.

Structural Elements: Where cutting and patching involve adding reinforcement to structural
elements, submit details and engineering calculations showing integration of reinforcement with
original structure.

Architect's Approval: Obtain approval of cutting and patching proposal before cutting and patching.
Approval does not waive right to later require removal and replacement of unsatisfactory work.

1.3 QUALITY ASSURANCE

A Structural Elements: Do not cut and patch structural elements in a manner that could change their load-
carrying capacity or load-deflection ratio.

1.

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.

Miscellaneous Elements: Do not cut and patch miscellaneous elements or related components in
a manner that could change their load-carrying capacity that results in reducing their capacity to
perform as intended, or that result in increased maintenance or decreased operational life or
safety.
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Visual Requirements: Do not cut and patch construction in a manner that results in visual evidence of
cutting and patching. Do not cut and patch construction exposed on the exterior or in occupied spaces 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.

WARRANTY

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

PART 2 - PRODUCTS

2.1

A

MATERIALS
General: Comply with requirements specified in other Sections.

In-Place Materials: Use materials identical to in-place materials. For exposed surfaces, use materials that
visually match in-place adjacent surfaces to the fullest extent possible.

1. If identical materials are unavailable or cannot be used, use materials that, when installed, will
match the visual and functional performance of in-place materials.

PART 3 - EXECUTION

3.1

A

3.2

EXAMINATION

Examine surfaces to be cut and patched and conditions under which cutting and patching are to be
performed.

1. Compatibility: Before patching, verify compatibility with and suitability of substrates, including
compatibility with in-place finishes or primers.
2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.

PREPARATION
Temporary Support: Provide temporary support of Work to be cut.

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.

Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage to adjoining
areas.

Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are required
to be removed relocated, or abandoned, bypass such services/systems before cutting to prevent
interruption to occupied areas.
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3.3

PERFORMANCE

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.

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 as small as possible, neatly to size required, and with minimum
disturbance of adjacent surfaces. Temporarily cover openings when not in use.

Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.

Concrete and Masonry; 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.

Bl o

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 possible. Provide materials
and comply with installation requirements specified in other Sections.

1. Inspection: Where feasible, test and inspect patched areas after completion to demonstrate
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 eliminate evidence of patching and refinishing.

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

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

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a
weathertight condition.

Cleaning: Clean areas and spaces where cutting and patching are performed. Completely remove paint,
mortar, oils, putty, and similar materials.

END OF SECTION 017329
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

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

1.
2.
3.

Inspection procedures.
Warranties.
Final cleaning.

1.2 SUBSTANTIAL COMPLETION

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

9. Submit test/adjust/balance records.

10.  Terminate and remove temporary facilities from Project site, along with mockups, construction
tools, and similar elements.

11.  Advise Owner of changeover in heat and other utilities.

12.  Submit changeover information related to Owner's occupancy, use, operation, and maintenance.

13.  Complete final cleaning requirements, including touchup painting.

14.  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.
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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.

1.3 FINAL COMPLETION

A Preliminary Procedures: Before requesting final inspection for determining date of 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 reguest 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.

14 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A Preparation; Submit four copies 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.

1. Organize list of spaces in sequential order, starting with exterior areas first and proceeding from
lowest floor to highest floor.

2. Organize items applying to each space by major element, including categories for ceiling, individual
walls, fioors, equipment, and building systems.

1.5 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.  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, 3-ring, vinyl-covered, loose-leaf binders, thickness as
necessary to accommodate contents, and sized to receive {215-by-280-mm)
paper.
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PART 2 - PRODUCTS

21

A.

PART 3 - EXECUTION

3.1

A.

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

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

MATERIALS

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.

FINAL CLEANING

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

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:

Clean Project site, yard, and grounds, in areas disturbed by construction activities, including
landscape development areas, of rubbish, waste material, litter, and other foreign
substances.

Sweep paved areas broom clean. Remove petrochemical spills, stains, and other foreign
deposits.

Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
Remove tools, construction equipment, machinery, and surplus material from Project site.
Remove snow and ice to provide safe access to building.

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

Remove debris and surface dust from limited access spaces, including roofs, plenums,
shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

Sweep concrete floors broom clean in unoccupied spaces.

Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if
visible soil or stains remain.

Clean transparent materials, including mirrors and glass in doors and windows. Remove
glazing compounds and other noticeable, vision-obscuring materials. Replace chipped or
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broken glass and other damaged transparent materials. Polish mirrors and glass, taking
care not to scratch surfaces.

k. Remove labels that are not permanent.

I 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 similar labels, including mechanical and electrical
nameplates.

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

n. Replace parts subject to unusual operating conditions.

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

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

q. 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.

r. Leave Project clean and ready for occupancy.

C. Pest Control: Engage an experienced, licensed exterminator to make a final inspection and rid Project of
rodents, insects, and other pests. Prepare a report.

D.  Comply with safety standards for cleaning. Do not bum waste materials. Do not bury debris or excess
materials on Owner's property. Do not discharge volatile, harmful, or dangerous materials into drainage
systems. Remove waste materials from Project site and dispose of lawfully.

END OF SECTION 017700
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SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

11

A.

1.2

SUMMARY

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

1. Emergency manuals.
2. Operation manuals for systems, subsystems, and equipment.
3. Maintenance manuals for the care and maintenance of products, materials, and finishes.

See Divisions 02 through 49 Sections for specific operation and maintenance manual requirements for the
Work in those Sections.

SUBMITTALS

Manual: Submit three copies of each manual in final form at least 15 days before final inspection.
Architect will return copy with comments within 15 days after final inspection.

1. Correct or modify each manual to comply with Architect's comments. Submit 3 copies of each
corrected manual within 7 days of receipt of Architect's comments.

PART 2 - PRODUCTS

2.1

A

MANUALS, GENERAL

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 a title page, table of contents, and manual contents.

Title Page: Enclose title page in transparent plastic sleeve. Include the following information:

Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name, address, and telephone number of Contractor.

Name and address of Architect.

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

Nookowd -~

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.
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2.2

2.3

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.

1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to

accommodate contents, sized to hold (215-by-280-mm) paper; with clear plastic
sleeve on spine to hold label describing contents and with pockets inside covers to hold folded
oversize sheets.

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

2, Dividers: Heavy-paper dividers with plastic-covered tabs for each section. 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
diskettes for computerized electronic equipment.

4, 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.

EMERGENCY MANUALS

Content: Organize manual into a separate section for type of emergency, emergency instructions, and
emergency procedures.

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 for fire flood gas leak
water leak power failure equipment failure

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.

Emergency Procedures: Include instructions on stopping, shutdown instructions for each type of
emergency, operating instructions for conditions outside normal operating limits, and required sequences
for electric or electronic systems.

OPERATION MANUALS
Content: In addition to requirements in this Section, include operation data required in individual

Specification Sections and equipment descriptions, operating standards, operating procedures, operating
logs, wiring and control diagrams, and license requirements.
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Descriptions: Include the following:

Product name and model number.

Manufacturer's name.

Equipment identification with serial number of each component.
Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

WCONDO AW

Operating Procedures: Include start-up, break-in, and control procedures; stopping and normal shutdown
instructions; routine, normal, seasonal, and weekend operating instructions; and required sequences for
electric or electronic systems.

Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as installed.

Piped Systems: Diagram piping as installed, and identify color-coding where required for identification.

PRODUCT MAINTENANCE MANUAL

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.

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.

Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.,

Material and chemical composition.

Reordering information for specially manufactured products.

GhRhwo =

Maintenance Procedures: Include manufacturer's written recommendations and inspection procedures,
types of cleaning agents, methods of cleaning, schedule for cleaning and maintenance, and repair
instructions.

Repair Materials and Sources: Include lists of materials and local sources of materials and related
services.

Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions
that would affect validity of warranties or bonds.
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SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

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.

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.

Manufacturers' Maintenance Documentation: Manufacturers' maintenance documentation including
maintenance instructions, drawings and diagrams for maintenance, nomenclature of parts and
components, and recommended spare parts for each component part or piece of equipment:

Maintenance Procedures: Include test and inspection instructions, troubleshooting guide, disassembly
instructions, and adjusting instructions, and demonstration and training videotape if available, that
detail essential maintenance procedures:

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.

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.

Maintenance Service Contracts: Include copies of maintenance agreements with name and telephone
number of service agent.

Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions
that would affect validity of warranties or bonds.

PART 3 - EXECUTION

3.1

MANUAL PREPARATION

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.

Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and
maintenance of each product, material, and finish incorporated into the Work.

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.

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
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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.

E. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of
component parts of equipment and systems and fo 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.

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

A

1.2

SUMMARY

This Section includes administrative and procedural requirements for Project Record Documents,
including the following:

1. Record Drawings.
2. Record Specifications.
3. Record Product Data.

See Division 01 Section "Operation and Maintenance Data" for operation and maintenance manual
requirements.

See Divisions 02 through 49 Sections for specific requirements for Project Record Documents of the Work
in those Sections.

SUBMITTALS

Record Drawings: Comply with the following:

1. Number of Copies: Submit two sets of marked-up Record Prints.

Record Specifications: Submit two copies of Project's Specifications, including addenda and contract
modifications.

Record Product Data: Submit two copies of each Product Data submittal.

PART 2 - PRODUCTS

21

A.

RECORD DRAWINGS

Record Prints: Maintain one set of blue- or black-line white prints 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 prepare the 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. Record data as soon as possible after obtaining it. Record and check the markup before
enclosing concealed installations.
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2.2

2.3

2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual
physical conditions, completely and accurately. If Shop Drawings are marked, show cross-
reference on the Contract Drawings.

3. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between
changes for different categories of the Work at same location.

4, Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and
similar identification, where applicable.

Record CAD Drawings: Immediately before inspection for Certificate of Substantial Completion, review
marked-up Record Prints with Architect. When authorized, prepare a full set of corrected CAD Drawings
of the Contract Drawings, as follows:

1. Format: PDF.
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,

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. Identification: As follows:

a. Project name.
b. Date.
C. Designation "PROJECT RECORD DRAWINGS."
d. Name of Architect.
e. Name of Contractor.
RECORD SPECIFICATIONS

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, Note related Change Orders, Record Product Data, and Record Drawings where applicable.
RECORD PRODUCT DATA

Preparation: Mark Product Data to indicate the actual product installation where installation varies
substantially from that indicated in Product Data submittal.
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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.

MISCELLANEOUS RECORD SUBMITTALS

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.

PART 3 - EXECUTION

3.1

A.

RECORDING AND MAINTENANCE

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.

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
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SECTION 017900 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1

1.2

1.3

A

SUMMARY

This 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 videotapes.

See Divisions 02 through 49 Sections Sections for specific requirements for demonstration and training for
products in those Sections.

SUBMITTALS

Instruction Program: Submit two copies of outline of instructional program for demonstration and training,
including 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.

Demonstration and Training Videotapes: Submit two copies within seven days of end of each training
module.

QUALITY ASSURANCE

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.

Instructor Qualifications: A factory-authorized service representative, complying with requirements in
Division 01 Section "Quality Requirements," experienced in operation and maintenance procedures and
training.

Preinstruction Conference: Conduct conference at Project site. Review methods and procedures related
to demonstration and training.

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

1. Program Structure: Develop an instruction program that includes individual training modules for
each system and equipment not part of a system, as required by individual Specification Sections.

Training Modules: Develop a leaming objective and teaching outiine 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:

1. Basis of System Design, Operational Requirements, and Criteria: Include system and equipment
descriptions, operating standards, regulatory requirements, equipment function, operating characteristics,
limiting conditions, and performance curves.

2. Documentation: Review emergency, operations, and maintenance manuals; Project Record Documents;
identification systems; warranties and bonds; and maintenance service agreements.
3. Emergencies: Include instructions on stopping; shutdown instructions; operating instructions for conditions

outside normal operating limits; instructions on meaning of wamings, trouble indications, and error
messages; and required sequences for electric or electronic systems.

4. Operations: Include startup, break-in, control, and safety procedures; stopping and normal shutdown
instructions; routine, normal, seasonal, and weekend operating instructions; operating procedures for
emergencies and equipment failure; and required sequences for electric or electronic systems.

5, Adjustments: Include alignments and checking, noise, vibration, economy, and efficiency adjustments.
8. Troubleshooting: Include diagnostic instructions and test and inspection procedures.
7. Maintenance: Include inspection procedures, types of cleaning agents, methods of cleaning, procedures for

preventive and routine maintenance, and instruction on use of special tools.
8. Repairs: Include diagnosis, repair, and disassembly instructions; instructions for identifying parts; and review
of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

3.1

INSTRUCTION

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.

Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems,
subsystems, and equipment not part of a system.

Scheduling: Provide instruction at mutually agreed on times. For equipment that requires seasonal
operation, provide similar instruction at start of each season.

1. Schedule fraining with Owner with at least seven days' advance notice.

Evaluation; At conclusion of each training module, assess and document each participant's mastery of
module by use of a written a demonstration performance-based test.

END OF SECTION 017900
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SECTION 024119 - SELECTIVE STRUCTURE DEMOLITION

PART 1 - GENERAL

1.1

1.2

1.3

A.

SUMMARY
This Section includes the following:

1. Demolition and removal of selected portions of building or structure.
2. Demolition and removal of selected site elements.
3. Salvage of existing items to be reused or recycled.

See Division 31 Section "Site Clearing” for site clearing and removal of above- and below-grade
improvements.

DEFINITIONS

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

Remove and Salvage: Detach items from existing construction and deliver them to Owner.

Remove and Reinstall: Detach items from existing construction, prepare them for reuse, and reinstall
them where indicated.

Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise
indicated to be removed, removed and salvaged, or removed and reinstalled.

SUBMITTALS

Schedule of Selective Demolition Activities: Indicate detailed sequence of selective demolition and
removal work, with starting and ending dates for each activity, interruption of ufility services, use of
elevator and stairs, and locations of temporary partitions and means of egress.

Pre-demolition Photographs or Videotapes: Show existing conditions of adjoining construction and site
improvements, including finish surfaces that might be misconstrued as damage caused by selective
demolition operations. Comply with Division 01 Section "Photographic Documentation.”" Submit before
Work begins.

Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to
accept hazardous wastes.

1. Comply with submittal requirements in Division 01 Section "Construction Waste Management and
Disposal."
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14 QUALITY ASSURANCE

A Demolition Firm Qualifications: An experienced firm that has specialized in demolition work similar in
material and extent to that indicated for this Project.

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

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

D. Standards: Comply with ANSI A10.6 and NFPA 241.

E. Pre-demolition Conference: Conduct conference at Project site.

1.5 PROJECT 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.

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.

1. If materials suspected of containing hazardous materials are encountered, do not disturb;
immediately notify Architect and Owner. Owner will remove hazardous materials under a separate
contract.

E. Hazardous Materials; It is unknown whether hazardous materials will be encountered in the Work.

1. If materials suspected of containing hazardous materials are encountered, do not disturb;
immediately notify Architect and Owner. Owner will remove hazardous materials under a separate
contract.

F. Hazardous Materials: Hazardous materials are present in construction to be selectively demolished. A
report on the presence of hazardous materials is on file for review and use. Examine report to become
aware of locations where hazardous materials are present.

1. Do not disturb hazardous materials or items suspected of containing hazardous materials except
under procedures specified elsewhere in the Contract Documents.

G.  Storage or sale of removed items or materials on-site is hot permitted.

H. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage
during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.
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1.6

A

WARRANTY

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

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

3.2

EXAMINATION
Verify that utilities have been disconnected and capped.

Survey existing conditions and correlate with requirements indicated to determine extent of selective
demolition required.

Inventory and record the condition of items to be removed and reinstalled and items to be removed and
salvaged.

When unanticipated mechanical, electrical, or structural elements that conflict with intended function or
design are encountered, investigate and measure the nature and extent of conflict. Promptly submit a
written report to Architect.

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

Survey of Existing Conditions: Record existing conditions by use of measured drawings, preconstruction
photographs and preconstruction videotapes.

1. Comply with requirements specified in Division 01 Section "Photographic Documentation.”

Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems: Maintain services/systems indicated to remain and protect them against
damage during selective demolition operations.

Service/System Requirements: Locate, identify, disconnect, and seal or cap off indicated utility services
and mechanical/electrical systems serving areas to be selectively demolished.

1. Arrange to shut off indicated utilities with utility companies.

2. If services/systems are required to be removed, relocated, or abandoned, before proceeding with
selective demolition provide temporary services/systems that bypass area of selective demolition
and that maintain continuity of services/systems to other parts of building.

3. Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal remaining
portion of pipe or conduit after bypassing.
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3.3

34

PREPARATION

Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to
ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used

facilities.

1. Comply with requirements for access and protection specified in Division 01 Section “Temporary
Facilities and Controls."

Temporary Facilities: Provide temporary barricades and other protection required to prevent injury to
people and damage to adjacent buildings and facilities to remain.

Temporary Shoring: Provide and maintain shoring, bracing, and structural supports as required to
preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain,
and to prevent unexpected or uncontrolled movement or collapse of construction being demolished.

SELECTIVE DEMOLITION

General: Demolish and remove existing construction only to the extent required by new construction and
as indicated. Use methods required to complete the Work within limitations of governing regulations and

as follows;

1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting
methods least likely to damage construction to remain or adjoining construction. Use hand tools or
small power tools designed for sawing or grinding, not hammering and chopping, to minimize
disturbance of adjacent surfaces. Temporarily cover openings to remain.

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing
finished surfaces.

3. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces,
such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-
cutting operations. Maintain fire watch and portable fire-suppression devices during flame-cutting
operations.

4, Locate selective demolition equipment and remove debris and materials so as not to impose
excessive loads on supporting walls, floors, or framing.

5. Dispose of demolished items and materials promptly.

Removed and Salvaged ltems:

1. Clean and repair salvaged items to functional condition adequate for intended reuse. Paint items.
Coordinated with Architect.

Pack or crate items after cleaning. Identify contents of containers.

Store items in a secure area until delivery to Owner.

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

Protect items from damage during fransport and storage.

G0 B 3 1S

Removed and Reinstalled ltems:

1. Clean and repair items to functional condition adequate for intended reuse. Paint equipment to
match new equipment.

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

3. Protect items from damage during transport and storage.
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3.6

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

Existing Items to Remain: Protect construction indicated to remain against damage and soiling during
selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage
location during selective demolition, cleaned and reinstalled in their original locations after selective
demolition operations are complete.

DISPOSAL OF DEMOLISHED MATERIALS

General: Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise
indicated to remain Owner's property, remove demolished materials from Project site and legally dispose
of them in an EPA-approved landfill.

1. Comply with requirements specified in Division 01 Section "Construction Waste Management and
Disposal."

Burning: Do not burn demolished materials.

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

CLEANING

Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition
operations. Retum adjacent areas to condition existing before selective demolition operations began.

END OF SECTION 024119
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SECTION 035416 - HYDRAULIC CEMENT UNDERLAYMENT

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

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

SUMMARY

This Section includes hydraulic-cement-based underlayment for use below interior floor
coverings.

Related Sections include the following:
1. Division 09 Sections for patching and leveling compounds applied with floor coverings.

Unit Prices: Administrative and procedural requirements for unit prices are specified in
Division 01 Section "Unit Prices."

SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: Plans indicating substrates, locations, and average depths of underlayment
based on survey of substrate conditions.

Manufacturer Certificates: Signed by manufacturers of both underlayment and floor covering
system certifying that products are compatible.

Qualification Data: For Installer.

Minutes of preinstallation conference.

QUALITY ASSURANCE

Installer Qualifications: Installer who is approved by manufacturer for application of
underlayment products required for this Project.

Product Compatibility: Manufacturers of both underlayment and floor covering system certify
in writing that products are compatible.

Mockups: Apply hydraulic-cement-based underlayment mockups to demonstrate surface finish,
bonding, texture, tolerances, and standard of workmanship.
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1.5

1.6

1.7

1. Apply mockups approximately (9 sq. m) in area in location indicated or, if not
indicated, as directed by Architect.
2. Approved mockups may become part of the completed Work if undisturbed at time of

Substantial Completion.
Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination."
DELIVERY, STORAGE, AND HANDLING

Store materials to comply with manufacturer's written instructions to prevent deterioration from
moisture or other detrimental effects.

PROJECT CONDITIONS

Environmental Limitations; Comply with manufacturer's written instructions for substrate
temperature, ambient temperature and humidity, ventilation, and other conditions affecting
underlayment performance.

COORDINATION

Coordinate application of underlayment with requirements of floor covering products, including
adhesives, specified in Division 09 Sections, to ensure compatibility of products.

PART 2 - PRODUCTS

2.1

A.

HYDRAULIC-CEMENT-BASED UNDERLAYMENTS

Underlayment: Hydraulic-cement-based, polymer-modified, self-leveling product that can be
applied in minimum uniform thicknesses of (3 mun) and that can be feathered at edges
to match adjacent floor elevations.

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

a. Ardex; K-15 Self-Leveling Underlayment Concrete.

b. Bonsal, W. R. Company; Self-Leveling Underlayment.

c. ChemRex; MBT Mastertop 110 Plus Underlayment, Sonneborn Sonocrete
Sonoflow, Thoro Underlayment, Self-Leveling.

d. Conspec, a Dayton Superior Company; Conflow.

€. Dayton Superior Corporation; LeveLayer L.

f. MAPEI Corporation; Ultraplan 1.

3. Cement Binder: ASTM C 150, portland cement, or hydraulic or blended hydraulic
cement as defined by ASTM C 219.
4, Compressive Strength: Not less than (28 MPa).
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5. Underlayment Additive: Resilient-emulsion product of underlayment manufacturer
formulated for use with underlayment when applied to substrate and conditions indicated.

Aggregate: Well-graded, washed gravel, (3 to 6 mm); or coarse sand as

recommended by underlayment manufacturer.

1. Provide aggregate when recommended in writing by underlayment manufacturer for
underlayment thickness required.

Water: Potable and at a temperature of not more than (21 deg C).

Reinforcement: For underlayment applied to wood substrates, provide galvanized metal lath or
other corrosion-resistant reinforcement recommended in writing by underlayment manufacturer.

Primer: Product of underlayment manufacturer recommended in writing for substrate,
conditions, and application indicated.

Corrosion-Resistant Coating: Recommended in writing by underlayment manufacturer for
metal substrates.

PART 3 - EXECUTION

3.1

32

A

EXAMINATION
Examine substrates, with Installer present, for conditions affecting performance.

1. Proceed with application only after unsatisfactory conditions have been corrected.

PREPARATION

General: Prepare and clean substrate according to manufacturer’s written instructions.

1. Treat nonmoving substrate cracks according to manufacturer's written instructions to
prevent cracks from telegraphing (reflecting) through underlayment.
2. Fill substrate voids to prevent underlayment from leaking.

Concrete Substrates: Mechanically remove, according to manufacturer's written instructions,
laitance, glaze, efflorescence, curing compounds, form-release agents, dust, dirt, grease, oil, and
other contaminants that might impair underlayment bond.

1. Moisture Testing: Perform anhydrous calcium chloride test, ASTM F 1869. Proceed
with installation only after substrates do not exceed a maximum moisture-vapor-emission
rate of (1.36 kg of water/100 sq. m).

Nonporous Substrates: For ceramic tile, quarry tile, and terrazzo substrates, remove waxes,
sealants, and other contaminants that might impair underlayment bond, and prepare surfaces
according to manufacturer's written instructions.
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34

A,

Adhesion Tests: After substrate preparation, test substrate for adhesion with underlayment
according to manufacturer's written instructions.

APPLICATION

General: Mix and apply underlayment components according to manufacturer's written
instructions.

1. Close areas to traffic during underlayment application and for time period after
application recommended in writing by manufacturer.

2. Coordinate application of components to provide optimum underlayment-to-substrate and
intercoat adhesion.

3. At substrate expansion, isolation, and other moving joints, allow joint of same width to
continue through underlayment,

Apply primer over prepared substrate at manufacturer's recommended spreading rate.
Apply underlayment to produce uniform, level surface.

1. Apply a final layer without aggregate to produce surface.
2. Feather edges to match adjacent floor elevations.

Cure underlayment according to manufacturer's written instructions. Prevent contamination
during application and curing processes.

Do not install floor coverings over underlayment until after time period recommended in
writing by underlayment manufacturer.

Remove and replace underlayment areas that evidence lack of bond with substrate, including
areas that emit a "hollow" sound when tapped.
PROTECTION

Protect underlayment from concentrated and rolling loads for remainder of construction period.

END OF SECTION 035416
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SECTION 078413 - PENETRATION FIRESTOPPING
PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes through-penetration firestop systems for penetrations through fire-resistance-rated
constructions, including both empty openings and openings containing penetrating items.

1.2 PERFORMANCE REQUIREMENTS

A General: For penetrations through fire-resistance-rated constructions, including both empty openings and
openings containing penetrating items, provide through-penetration firestop systems that are produced
and installed to resist spread of fire according to requirements indicated, resist passage of smoke and
other gases, and maintain original fire-resistance rating of construction penetrated.

B. Rated Systems: Provide through-penetration firestop systems with the following ratings determined per
ASTME 814.

1. F-Rated Systems: Provide through-penetration firestop systems with F-ratings indicated, but not
less than that equaling or exceeding fire-resistance rating of constructions penetrated.

2. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-resistant
through-penetration firestop systems.

3. For floor penetrations with annular spaces exceeding (100 mm) in width and exposed to
possible loading and traffic, provide firestop systems capable of supporting floor loads involved,
either by installing floor plates or by other means.

4, For penetrations involving insulated piping, provide through-penetration firestop systems not
requiring removal of insulation.

1.3 SUBMITTALS
A Product Data: For each type of product indicated.
B. Shop Drawings: For each through-penetration firestop system, submit documentation, including
illustrations, from a qualified testing and inspecting agency, showing each type of construction condition

penetrated, relationships to adjoining construction, and type of penetrating item.

C. Qualification Data: For Installer.
14 QUALITY ASSURANCE

A Installer Qualifications: A firm that has been approved by FMG according to FMG 4991, "Approval of
Firestop Contractors."
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Installation Responsibility: Assign installation of through-penetration firestop systems and fire-resistive
joint systems in Project to a single qualified installer.

Fire-Test-Response Characteristics: Provide through-penetration firestop systems that comply with the
following requirements and those specified in Part 1 "Performance Requirements” Article:

1. Firestopping tests are performed by a qualified testing and inspecting agency. A qualified testing
and inspecting agency is UL or another agency performing testing and follow-up inspection
services for firestop systems acceptable to authorities having jurisdiction.

Coordinate construction of openings and penetrating items to ensure that through-penetration firestop
systems are installed according to specified requirements.

Do not cover up through-penetration firestop system installations that will become concealed behind other
construction until each installation has been examined by Owner's inspecting agency and building
inspector, if required by authorities having jurisdiction.

PART 2 - PRODUCTS

21

22

A

MANUFACTURERS

Products: Subject to compliance with requirements, provide one of the through-penetration firestop
systems indicated for each application on Drawings that are produced by one of the following
manufacturers:

A/D Fire Protection Systems Inc.
Grace, W. R. & Co. - Conn.

Hilti, Inc.

Johns Manville.

Nelson Firestop Products.

NUCO Ine.

RectorSeal Corporation (The).
Specified Technologies Inc.

3M; Fire Protection Products Division.
Tremco; Sealant/Weatherproofing Division.
USG Corporation.

SO NOO RN

-

FIRESTOPPING

Compatibility: Provide through-penetration firestop systems that are compatible with one another; with the
substrates forming openings; and with the items, if any, penetrating through-penetration firestop systems,
under conditions of service and application, as demonstrated by through-penetration firestop system
manufacturer based on testing and field experience.

Accessories: Provide components for each through-penetration firestop system that are needed to install
fill materials and to comply with Part 1 "Performance Requirements” Article. Use only components
specified by through-penetration firestop system manufacturer and approved by qualified testing and
inspecting agency for firestop systems indicated.
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PART 3 - EXECUTION

3.1

3.2

A

THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION

General: Install through-penetration firestop systems to comply with Part 1 "Performance Requirements”
Article and with firestop system manufacturer's written installation instructions and published drawings for
products and applications indicated.

Install forming/damming/backing materials and other accessories of types required to support fill materials
during their application and in the position needed to produce cross-sectional shapes and depths required
to achieve fire ratings indicated.

1. After installing fill materials and allowing them to fully cure, remove combustible forming materials
and other accessories not indicated as permanent components of firestop systems.

Install fill materials for firestop systems by proven techniques to produce the foliowing results:

1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items
as required to achieve fire-resistance ratings indicated.

2. Apply materials so they contact and adhere to substrates formed by openings and penetrating
items.

3. For fill materials that will remain exposed after completing Work, finish to produce smooth, uniform
surfaces that are flush with adjoining finishes.

Identification: Identify through-penetration firestop systems with preprinted metal or plastic labels. Attach
labels permanently to surfaces adjacent to and within (150 mm) of edge of the firestop systems
so that labels will be visible to anyone seeking to remove penetrating items or firestop systems. Use
mechanical fasteners for metal labels. Include the following information on labels:

1. The words "Warning - Through-Penetration Firestop System - Do Not Disturb. Notify Building
Management of Any Damage."

Contractor's name, address, and phone number.

Through-penetration firestop system designation of applicable testing and inspecting agency.

Date of installation.

Through-penetration firestop system manufacturer's name.

Installer's name.

ok wn

FIELD QUALITY CONTROL

Inspecting Agency: Owner will engage an independent inspecting agency to inspect through-penetration
firestops. Independent inspecting agency shall comply with ASTM E 2174 requirements including those
related to qualifications, conducting inspections, and preparing test reports.

Where deficiencies are found, repair or replace through-penetration firestop systems so they comply with

requirements.

1. Proceed with enclosing through-penetration firestop systems with other construction only after
inspection reports are issued and firestop installations comply with requirements.

END OF SECTION 078413

PENETRATION FIRESTOPPING 078413 - 3/3



SECTION 211313 - WET-PIPE SPRINKLER SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A

RELATED DOCUMENTS

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

SUMMARY
This Section specifies standpipe and wet-pipe sprinkler systems for buildings and structures.

Products specified in this Section with installation not in Contract include sprinkler cabinets with
spare sprinklers and sprinkler wrenches. Deliver to the Owner’'s maintenance personnel.

Products installed but not specified in this Section include water meters that will be furnished by
the utility company to the site and ready for instailation. This is the name and address of the
utility company:

DEFINITIONS

Working plans as used in this Section refer to documents (including drawings and calculations)
prepared pursuant to requirements in NFPA 13 for obtaining approval of authority having
jurisdiction.

Other definitions for fire protection systems are included in referenced NFPA standards.

SYSTEM DESCRIPTION

Wet-Pipe Sprinkler System: System with automatic sprinklers attached to piping system
containing water and connected to water supply so that water discharges immediately from
sprinklers when they are opened by fire.

Sprinkler System Protection Limits: All spaces within areas indicated. Include closets, toilet
and locker room areas, each landing of each stair, and special applications areas.

1. Exception: Areas with other fire extinguishing systems and areas indicated to be without
sprinkler protection.
2. Exception: Light-hazard occupancy, dwelling unit bathrooms 55 sq. ft. and less and

closets 24 sq. ft. and less, that also comply with other NFPA 13 requirements.

Standpipe Systems: Systems that are wet type have water supply valve open and pressure
maintained at all times and include branches extending from standpipes to sprinkler zone

valves.

Class |, Standpipe and Hose System: Arrangement of piping, valves, hose connections, hose,
and accessories for use by persons trained in use of heavy fire streams. Valves are 2-1/2-inch

size.
SYSTEM PERFORMANCE REQUIREMENTS

Design and obtain approval from authority having jurisdiction for fire protection systems
specified.
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B. Minimum Pipe Sizes: Not smaller than sizes indicated for connection to water supply piping,
standpipes, and branches from standpipes to sprinklers.

C. Conduct fire hydrant flow tests as required to obtain hydraulic data needed to prepare design for
hydraulically calculated systems.

D. Hydraulically design sprinkler systems according to:
1. Sprinkler System Occupancy Hazard Classifications: As follows:
a. Office and Public Areas: Light hazard.
b. Storage Areas: Ordinary hazard.
c. Equipment Rooms: Ordinary hazard.
d.

Service Areas: Ordinary hazard.

2. Minimum Density Requirements for Automatic Sprinkler System Hydraulic Design: As

follows:

a. Light Hazard Occupancy: 0.10 GPM over 1500 sq. ft. area.

b. Ordinary Hazard, Group 1 Occupancy: 0.15 GPM over 1500 sq. ft. area.

C. Ordinary Hazard, Group 2 Occupancy: 0.20 GPM over 1500 sq. ft. area.

d. Extra Hazard, Group 1 Occupancy: 0.30 GPM over 2500 sq. ft. area.

e. Extra Hazard, Group 2 Occupancy: 0.40 GPM over 2500 sq. ft. area.

f. Special Occupancy Hazard: As determined by authority having jurisdiction.
3. Maximum Sprinkler Spacing: As follows:

a. Office Space: 120 sq. ft./sprinkler.

b. Storage Areas: 130 sq. ft./sprinkler.

c. Mechanical Equipment Rooms: 130 sq. ft./sprinkler.

d. Electrical Equipment Rooms: 130 sq. ft./sprinkier.

e. Other Areas: According to NFPA 13.

E. Components and Installation: Capable of producing piping systems with the following minimum
working pressure ratings except where indicated otherwise.

1. Sprinkler Systems: 175 psig.
2. Standpipe and Hose Systems: 175 psig.
1.6 SUBMITTALS

A Product data for fire protection system components. Include the following:

1. Water meters.

2. Backflow preventers.

3. Valves.

4. Specialty valves, accessories, and devices.

5. Alarm devices. Include electrical data.

6. Fire department connections. Include type of fire department connection; number, size,
type, and arrangement of inlets; size and direction of outlet; and finish.

7. Hose valves. Include size, type, and finish.

8. Hose valves and racks, hoses, and nozzles. Include size, type, and finish of hose valves,

type and length of hoses; finish of hose couplings; type, material, and finish of nozzles;
and finish of rack.
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9. Excess pressure pumps. Include electrical data.
10.  Sprinklers, escutcheons, and guards. Include sprinkler flow characteristics, mounting,
finish, and other data.

B. Sprinkler system drawings identified as "working plans," prepared according to NFPA 13.
Submit required number of sets to authority having jurisdiction for review, comment, and
approval. Include system hydraulic calculations where applicable.

C. Licensed engineer's sprinkler system drawings specified in "Quality Assurance" Article to
authority having jurisdiction. Include system hydraulic calculations where applicable.

D. Sprinkler system drawings, identified as "working plans” and prepared according to NFPA 13,
that have been approved by authority having jurisdiction. Include system hydraulic calculations
where applicable.

E. Licensed engineer's installation report specified in "Field Quality Control" Article.

F. Test reports and certificates as described in NFPA 13. Include "Contractor's Material & Test
Certificate for Aboveground Piping" and "Contractor's Material & Test Certificate for
Underground Piping."

G. Maintenance data for each type of fire protection specialty specified, for inclusion in Operating
and Maintenance Manual specified in Division 1 Section "Project Closeout.”

H. 2 copies of NFPA 13A "Recommended Practice for the Inspection, Testing and Maintenance of
Sprinkler Systems." Deliver to Owner's maintenance personnel.

I 2 copies of NFPA 14A "Recommended Practice for the Inspection, Testing and Maintenance of
Standpipe and Hose Systems." Deliver to Owner's maintenance personnel.

J. 2 copies of NFPA 25 "Standard for Inspection, Testing and Maintenance of Water Based Fire
Protection Systems." Deliver to Owner's maintenance personnel.

K. 2 copies of NFPA 1962 "Standard for the Care, Use, and Service Testing of Fire Hose Including
Couplings and Nozzles." Deliver to Owner's maintenance personnel.

1.7 QUALITY ASSURANCE
A. Manufacturer Qualifications: Firms whose equipment, specialties, and accessories are listed by
product name and manufacturer in UL Fire Protection Equipment Directory and FM Approval
Guide and that conform to other requirements indicated.

B. Listing/Approval Stamp, Label, or Other Marking: On equipment, specialties, and accessories
made to specified standards.

C. Listing and Labeling: Equipment, specialties, and accessories that are listed and labeled.
1. The Terms "Listed" and "Labeled": As defined in "National Electrical Code," Article 100.
2. Listihng and Labeling Agency Qualifications: A "Nationally Recognized Testing
Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.

D. Comply with requirements of authority having jurisdiction for submittals, approvals, materials,
hose threads, installation, inspections, and testing.
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E. Comply with requirements of Owner's insurance underwriter for submittals, approvals,
materials, installation, inspections, and testing.

F. Licensed Engineer: Submit design drawings, design calculations, and installation inspection
reports. Include seal and signature of registered engineer licensed in jurisdiction where Project
is located, certifying compliance with specifications.

G. Installer's Qualifications: Firms qualified to install and alter fire protection piping, equipment,
specialties, and accessories, and repair and service equipment. A qualified firm is one that is
experienced (minimum of 5 previous projects similar in size and scope to this Project) in such
work, familiar with precautions required, and in compliance with the requirements of the
authority having jurisdiction. Submit evidence of qualifications to the Architect upon request.
Refer to Division 1 Section "Reference Standards and Definitions" for definition of "Installer.”

H. NFPA Standards: Equipment, specialties, accessories, installation, and testing complying with
the following:

1. NFPA 13 "Standard for the Installation of Sprinkler Systems."

2. NFPA 13R "Standard for the Installation of Sprinkler Systems in Residential Occupancies
up to and Including Four Stories in Height."

3. NFPA 14 "Standard for the Installation of Standpipe and Hose Systems."

4, NFPA 26 "Recommended Practice for the Supervision of Valves Controlling Water

Supplies for Fire Protection.”

NFPA 70 "National Electrical Code."

NFPA 231 "Standard for General Storage."

NFPA 231C "Standard for Rack Storage of Materials."

Noo

PART 2 - PRODUCTS

21 MANUFACTURERS

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

1. Specialty Valves and Water Motor Alarms:
a. ASCOA Fire Systems, Figgie International Co.
b. Central Sprinkler Corp.
c. Firematic Sprinkler Devices, Inc.
d. Gem Sprinkler Co. Div., Grinnell Corp.
e. Globe Fire Sprinkler Corp.
f. Reliable Automatic Sprinkler Co., Inc.
g. Star Sprinkler Corp.
h. Viking Corp.

2. Detector Check Valves:

Ames Co., Inc.

Cla-Val Co.

Hersey Products, Inc., Grinnell Corp.
Kennedy Valve Div., McWane, Inc.
Viking Corp.

Watts Regulator Co.

"0 00T
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3. Water Meters:

a. Badger Meter, Inc.
b. Hersey Products, Inc., Grinnell Corp.
c. Kent Meters, Inc.
d. Neptune Water Div., Schlumberger Industries, Inc.
e. Sensus Technologies, Inc., BTR Co.
4, Backflow Preventers:
a. Ames Co., Inc.
b. Cla-Val Co.
c. Conbraco Industries, Inc.
d. Febco.
e. Hersey Products, Inc., Grinnell Corp.
f. Watts Regulator Co.
g. Wilkins Regulator Div., Zurn Industries, Inc.

5. Waterflow Indicators and Supervisory Switches:

©@*oo0Tp

Gamewell Co.

Gem Sprinkler Co. Div., Grinnell Corp.
Potter Electric Signal Co.

Reliable Automatic Sprinkler Co., Inc.
System Sensor Div., Pittway Corp.
Victaulic Company of America.

Watts Regulator Co.

6. Fire Department Connections:

TT@meao TR

Badger-Powhatan, Figgie International Co.
Croker Div., Fire-End and Croker Corp.
Elkhart Brass Mfg. Co., Inc.

Firematic Sprinkler Devices, Inc.

Gem Sprinkler Co. Div., Grinnell Corp.
Guardian Fire Equipment, Inc.
Potter-Roemer Div., Smith Industries, Inc.
Reliable Automatic Sprinkler Co., Inc.
Sierra Fire Equipment Co.

7. Excess Pressure Pumps:

a.

Gamewell Co.

8. Sprinklers:

Se@~p 0T

ASCOA Fire Systems, Figgie International Co.
Central Sprinkler Corp.

Firematic Sprinkler Devices, Inc.

Gem Sprinkler Co. Div., Grinnell Corp.

Globe Fire Sprinkler Corp.

Reliable Automatic Sprinkler Co., Inc.

Star Sprinkler Corp.

Viking Corp.

9. Hose Valves and Racks and Hose:

WET-PIPE SPRINKLER SYSTEMS
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10.

1.

12.

13.

14.

15.

16.

17.

~0 00T

Badger-Powhatan, Figgie International Co.
Croker Div., Fire-End and Croker Corp.
Elkhart Brass Mfg. Co., Inc.

Guardian Fire Equipment, Inc.
Potter-Roemer Div., Smith Industries, Inc.
Sierra Fire Equipment Co.

Indicator Posts and Indicator Post Gate Valves:

~0Qap oo

Clow Valve Co. Div., McWane, Inc.
Gem Sprinkler Co. Div., Grinnell Corp.
Kennedy Valve Div., McWane, Inc.
Nibco, Inc.

Stockham Valves and Fittings, Inc.
Waterous Co.

Indicator Valves:

@mpooTp

Gem Sprinkler Co. Div., Grinnell Corp.
Grinnell Supply Sales Co., Grinnell Corp.
Kennedy Valve Div., McWane, Inc.
Milwaukee Valve Co., Inc.

Nibco, Inc.

Sprink-Line by Sprink, Inc.

Victaulic Company of America.

Fire Protection Service Gate and Check Valves:

Po0COD

Gem Sprinkler Co. Div., Grinnell Corp.
Kennedy Valve Div., McWane, Inc.
Nibco, Inc.

Stockham Valves and Fittings, Inc.
Victaulic Company of America.

Grooved Couplings for Steel Piping:

PonoTo

Grinnell Supply Sales Co., Grinnell Corp.
Gustin-Bacon Div., Tyler Pipe Subsid., Tyler Corp.
Sprink-Line by Sprink, Inc.

Stockham Valves and Fittings, Inc.

Victaulic Company of America.

Grooved Couplings for AWWA Ductile-Iron Piping:

a.
b.

Gustin-Bacon Div., Tyler Pipe Subsid., Tyler Corp.
Victaulic Company of America.

Grooved Couplings for Copper Tubing:

a.

Victaulic Company of America.

Press-Seal Fittings for Steel Piping:

a.

Victaulic Company of America.

Mechanically Formed Outlet Procedure:

WET-PIPE SPRINKLER SYSTEMS
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22

23

24

2.5

2.6

a. T-Drill Industries, Inc.

PIPES AND TUBES

Refer to Part 3 Articles "Sprinkler System Piping Applications" and "Standpipe System Piping
Applications” for identification of systems where pipe and fitting materials specified below are
used.

Steel Pipe: ASTM A 53, Schedule 40 in sizes 6 inches and smaller and Schedule 30 in sizes 8
inches and larger, black and galvanized, plain and threaded ends, for welded, threaded, cut-
groove, and rolled-groove joints.

PIPE AND TUBE FITTINGS

Grooved-End Fittings for Steel Pipe: UL-listed and FM-approved, ASTM A 536, Grade 65-45-
12 ductile iron or ASTM A 47 Grade 32510 malleable iron, with grooves or shoulders designed
to accept grooved couplings.

JOINING MATERIALS

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for joining materials not
included in this Section.

Couplings for Grooved-End Steel Pipe and Grooved-End Ferrous Fittings: UL 213,
AWWA C606, ASTM A 536 ductile-iron or ASTM A 47 malleable-iron housing, with enamel
finish. Include synthetic-rubber gasket with central-cavity, pressure-responsive design;
ASTM A 183 carbon-steel bolts and nuts; and locking pin, toggle, or lugs to secure grooved pipe
and fittings.

1. Dry-Pipe-Systems Couplings: UL-listed for dry-pipe service.
GENERAL-DUTY VALVES

Refer to Division 15 Section "Valves" for general-duty gate, ball, butterfly, globe, and check
valves,

FIRE PROTECTION SERVICE VALVES

General: UL-listed and FM-approved, with 175-psig non-shock minimum working pressure
rating.

1. Option: Valves for use with grooved piping may be grooved type.

Gate Valves, 2 Inches and Smaller: UL 262, cast-bronze, threaded ends, solid wedge, outside
screw and yoke, rising stem.

Indicating Valves, 2-1/2 Inches and Smaller: Butterfly or ball type, bronze body with threaded
ends, and integral indicating device.

1. Indicator: Visual.
2. Indicator: Electrical 115 volts a.c., prewired, single-circuit, supervisory switch.
3. Indicator: Electrical 115 volts a.c., prewired, 2-circuit, supervisory switch.
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2.7

Gate Valves, 2-1/2 Inches and Larger: UL 262, iron body, bronze mounted, taper wedge,
outside screw and yoke, rising stem. Include replaceable, bronze, wedge facing rings and
flanged ends.

Gate Valves, 2-1/2 Inches and Larger for Use with Indicator Posts: UL 262, iron body, bronze
mounted, solid wedge disc, non-rising stem with operating nut and flanged ends.

Indicator Posts: UL 789, wall type, cast-iron body, with windows for target plates that indicate
valve position, extension rod and coupling, locking device, and red enamel finish.

1. Operation: Hand wheel.

Swing Check Valves, 2-1/2 Inches and Larger: UL 312, cast-iron body and bolted cap, with
bronze disc or cast-iron disc with bronze disc ring and flanged ends.

Butterfly Check Valves, 4 Inches and Larger: UL 312, split-clapper style, cast-iron body with
rubber seal, bronze alloy discs, stainless-steel spring and hinge pin.

SPECIALTY VALVES

Alarm Check Valves: UL 193, 175-psig working pressure, designed for horizontal or vertical
installation, with cast-iron flanged inlet and outlet, bronze grooved seat with O-ring seals, and
single-hinge pin and latch design. Include frim sets for bypass, drain, electric sprinkler alarm
switch, pressure gages, precision retarding chamber, and fill line attachment with strainer.

1. Drip Cup Assembly: Pipe drain with check valve to main drain piping.
2. Option: Grooved-end connections for use with grooved-end piping.

Alarm Check Valves: UL 193, 175-psig working pressure, designed for horizontal or vertical
installation, with cast-iron flanged inlet and outlet, bronze grooved seat with O-ring seals, and
single-hinge pin and latch design. Provide trim sets for bypass, drain, electric sprinkler alarm
switch, pressure gages, drip cup assembly piped without valves separate from main drain line,
and fill line attachment with strainer.

1. Option: Grooved-end connections for use with grooved-end piping.

Pressure-Regulating Valves: UL 1468, 400-psig minimum rating, brass, pressure-regulating
type. Include female NPS inlet and outlet and adjustable setting feature. Size 1-1/2 inches or
2-1/2 inches, and straight or 90 degree angle (1.57 rad) pattern design as indicated.

1. Optional Finish: Rough chrome plate.

Ball Drip Valves: UL 1726, automatic drain valve, 3/4-inch size, spring-loaded, ball check
device with threaded ends.

Detector Check Valves: UL 213, galvanized cast-iron body, bolted cover with air bleed device
for access to internal parts, and flanged ends; designed for 175-psig working pressure. Include
1-piece bronze disc with bronze bushings, pivot, and replaceable seat. Include threaded
bypass taps in the inlet and outlet for bypass meter connection. Set valve to allow minimal
water flow through bypass meter when major water flow is required.

1. Water Meter: AWWA C700, disc type, of size and end connections at least one-fourth
those of detector check valve. Include meter, bypass piping, gate valves, check valve,
and connections to detector check valve.
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2.8 BACKFLOW PREVENTERS

A. General: ASSE standard backflow preventers, of size indicated for maximum flow rate
indicated and maximum pressure loss indicated.

1. Working Pressure: 150 psig minimum except where indicated otherwise.

2. Bronze, cast-iron, steel, or stainless-steel body with flanged ends.

3. Interior Lining: FDA-approved epoxy coating, for backflow preventers having cast-iron or
steel body.

4. Interior Components: Corrosion-resistant materials.

5. Strainer on inlet, where strainer is indicated.

B. Reduced-Pressure Detector Assembly Backflow Preventers: UL 312 and ASSE 1047,
consisting of OS&Y gate valves on inlet and outlet, and strainer on inlet. Include pressure-
differential relief valve having ASME A112.1.2 air-gap fitting located between 2 positive-seating
check valves, test cocks, and bypass with displacement-type water meter, valves, and reduced-
pressure backflow preventer, for continuous pressure application.

1. Pressure Loss: 12 psig maximum, through middle third of flow range.

C. Double-Check Detector Assembly Backflow Preventers: UL 312 and ASSE 1048, consisting of
OS&Y gate valves on inlet and outlet and strainer on inlet. Include 2 positive-seating check
valves and test cocks, and bypass with displacement-type water meter, valves, and double-
check backflow preventer, for continuous pressure application.

1. Pressure Loss: 5 psig maximum, through middie third of flow range.

2.9 EXCESS PRESSURE PUMPS

A Description: UL-listed, factory-fabricated, positive-displacement, gear-type pump assembly.
Include controls, wet-pipe Kit, switches, pipe fittings, valves, mounting brackets, and
connections for power, hydraulic piping, and wiring from alarm devices. Characteristics are:

1. Pump and Motor: Directly connected.
2. Motor Control: By differential pressure switch.
3 Lights: To indicate sprinkler system operating condition:

a. White Light: Pressure is normal.
b. Red Light: Pressure is low.

Pump Capacity: Approximately 1 GPM.
Pump Discharge Head: Approximately 130 psig, and limited to 175 psig maximum.
Motor: 1/4 horsepower, 115 volts a.c., 60 Hz.

o0k

210 SPRINKLERS

A. Automatic Sprinklers: With heat-responsive element conforming to:

1. UL 199, for applications except residential.
2. UL 1626, for residential applications.
3. UL 1767, for early-suppression, fast-response applications.
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211

212

213

Sprinkler types and categories are as indicated and as required by application. Furnish
automatic sprinklers with nominal 1/2-inch orifice for "Ordinary” temperature classification rating
except where otherwise indicated and required by application.

Sprinkler types, features, and options include:

Concealed ceiling sprinklers, including cover plate.
Pendent sprinkiers.

Sidewall sprinklers.

Upright sprinklers.

PON~

Sprinkler Finishes: Chrome-plated, bronze, and painted.
Special Coatings: Wax, lead, and corrosion-resistant paint.

Sprinkler Escutcheons: Materials, types, and finishes for following sprinkler mounting
applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with
sprinklers.

1. Ceiling Mounting: Chrome-plated steel, 1-piece, flat.
2. Sidewall Mounting: Chrome-plated steel, 1-piece, flat.

SPECIALTY SPRINKLER FITTINGS

Specialty Fittings: UL-listed and FM-approved, made of steel, ductile iron, or other materials
compatible with system materials and applications where used.

Press-Seal Fittings: UL 213, carbon-steel housing with butylene O-rings and pipe stop, for use
with plain-end, Schedule 5 steel pipe.

Locking-Lug Fittings: UL 213, ductile-iron body with locking-lug ends, for use with plain-end
steel pipe.

Mechanical-"T" Fittings: UL 213, ductile-iron housing with pressure-responsive gasket, bolts,
and threaded or locking-lug outlet.

Mechanical-Cross Fittings: UL 213, ductile-iron housing with pressure-responsive gaskets,
bolts, and threaded or locking-lug outlets.

Drop-Nipple Fittings: UL 1474, with threaded inlet, threaded outlet, and seals; adjustable.

Sprinkler Alarm Test Fittings: Ductile-iron housing with 1-1/2-inch inlet and outlet, integral test
valves, combination orifice and sight glass, and threaded or locking-lug ends.

NONADJUSTABLE HOSE VALVES

General: UL 668, 300-psig minimum rating, brass, nonadjustable type, hose valve for
connection of fire hose. Include 90 degree angle (1.57 rad) pattern design, female NPS inlet
and male hose outlet, and lugged cap, gasket, and chain. Size 2-1/2 inches as indicated. Hose
valve threads are according to NFPA 1963 and match local fire department threads.

1. Finish: Rough chrome plated.
PRESSURE-REGULATING HOSE VALVES
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2.14

2.15

General: UL 1468, 400-psig minimum rating, brass, pressure-regulating type hose valve for
connection of fire hose. Include 90 degree angle (1.57 rad) pattern design, female NPS inlet
and male hose outlet, and lugged cap, gasket, and chain. Size 2-1/2 inches. Hose valve
threads are according to NFPA 1963 and match local fire department threads.

1. Finish: Polished brass.

HOSE RACKS AND HOSES

General: UL 47, semiautomatic hose rack assembly. UL 668, 300-psig minimum rating, brass,
nonadjustable-type hose valve. Include 90 degree angle (1.57 rad) pattern design valve, with
NPS female inlet and outlet, brass rack nipple and hose rack, lined fire hose, couplings,
gaskets, and nozzle. Include pipe clamp or wall bracket for free-standing unit; pipe escutcheon
for cabinet-mounted unit; automatic drain valve; and brass, adjustable, flow-restricting device
where indicated. Hose is lined type according to NFPA 1961. Hose couplings are according to
UL 236, and threads and gaskets are according to NFPA 1963. Hose threads match local fire
department threads. Nozzles are according to UL 401. Automatic drain valves are according
UL 1726.

1. Hose Jacket Material: Combination of natural and synthetic thread.
2. Hose Lining: Thermoplastic material.

2-1/2-Inch Valve/1-1/2-Inch Hose Stations: Include 2-1/2-inch valve, 2-1/2-inch by 1-1/2-inch
reducer, hose rack with water retention device and pins for folded hose, 1-1/2-inch lined hose
with swivel inlet coupling, nozzle, and spanner wrench for removal of reducing coupling.

Hose Rack Finish: Red enamel.

Valve and Trim Finish: Rough brass.

Fire Hose: Lined, 100 foot length.

Nozzle: Brass, adjustable from shutoff to fog spray to straight stream.
Adjustable Restricting Device: Include where indicated.

GRhwN

FIRE DEPARTMENT CONNECTIONS

Flush, Wall-Type Fire Department Connections: UL 405, cast-brass body; NH-standard thread
inlets according to NFPA 1963 and matching local fire department threads; and threaded NPS
outlet. Include lugged cap, gasket, and chain; lugged swivel connection, extension pipe nipples,
and clappers for each hose connection inlet; and wall escutcheon plate with marking "AUTO
SPKR & STANDPIPE."

Connections: Two 2-1/2-inch inlets and 4-inch outlet.
Connections: Six 2-1/2-inch inlets and 6-inch outlet.
Connections: Six 2-1/2-inch inlets and 8-inch outlet.
inlet Alignment: In line, horizontal.

Inlet Alignment: In line, vertical.

Inlet Alignment: Square.

Clapper Type: Drop clappers in body.

Clapper Type: Female clapper snoots.

Clapper Type: Check snoots.

10. Direction of Outlet: Back.

11.  Direction of Outlet: Top.

12.  Direction of Outlet: Bottom.

13. Direction of Outlet: End.

14. Escutcheon Plate: Round.

NGO RWN =
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B.

2.16

C.

D.

217

A

15. Escutcheon Plate: Square.

16. Escutcheon Plate: Rectangular.
17.  Finish: Polished chrome plated.
18. Finish: Rough chrome plated.
19. Finish: Polished brass.

Exposed, Wall-Type Fire Department Connections: UL 405, cast-brass body; NH-standard
thread inlets according to NFPA 1963 and matching local fire department threads; and threaded
NPS outlet. Include lugged cap, gasket, and chain; lugged swivel connection and drop clappers
for each hose connection inlet; and round wall escutcheon plate with marking "AUTO SPKR &

STANDPIPE."

1. Connections: Two 2-1/2-inch inlets and 4-inch outlet.
2. Finish: Polished brass.

ALARM DEVICES
Alarm Devices: Types and sizes that will match piping and equipment connections.

Water-Motor-Operated Alarms: UL 753, mechanical operation type, 10-inch diameter, cast-
aluminum alarm gong, with red enamel factory finish. Include Pelton-wheel-type operator with
nylon shaft bearings, and shaft length and sleeve to suit wall thickness and construction; 3/4-
inch inlet and 1-inch drain.

Pressure Switches: UL 753, waterflow switch with retard, electrical-supervision type, SPDT
(single-pole, double-throw), normally closed contacts, designed to operate on rising pressure
and signal water flow.

Supervisory Switches: UL 753, for valves, electrical-supervision type, SPDT (single-pole,
double-throw), normally closed contacts, designed to signal controlied valve in other than full
open position.

Supervisory Switches: UL 753, for indicator posts, electrical-supervision type, SPDT (single-
pole, double throw), normally closed contacts, designed to signal controlled valve in other than
full open position.

PRESSURE GAGES

Pressure Gages: UL 393, 3-1/2 to 4-1/2 inches diameter dial with dial range of 0-250 psig.

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

EXAMINATION

Examine roughing-in for hose valves, hose racks, and cabinets to verify actual locations of
piping connections prior to installing cabinets.

Examine walls and partitions for suitable thickness, fire- and smoke-rated construction, framing
for cabinets, and other conditions where cabinets are to be installed.

Do not proceed until unsatisfactory conditions have been corrected.
SPRINKLER SYSTEM PIPING APPLICATIONS
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3.3

34

Refer to Part 2 of this Section for detailed specifications on pipe and fittings products listed
below. Use pipe, tube, fittings, and joining methods according to the following applications.
Piping may be joined with flanges instead of indicated joints. Use grooved-end fittings with
grooved couplings that are made by the same manufacturer and that comply with listing when
used together for grooved-coupling joints.

1. Option: Mechanical-"T" bolted-branch-outlet fittings, instead of fitting types specified may
be used for branch connections.

2. Option: Specialty sprinkler fittings, including mechanical-"T" fittings, may be used instead
of specified fittings downstream of zone valves.

Pipe Between Fire Department Connections and Check Valves: Use galvanized-steel pipe
instead of black-steel pipe when steel pipe is specified for applications below. Do not use
welded joints.

Sizes 2 Inches and Smaller: ASTM A 53, A 135, or A 795; Schedule 40 steel pipe with rolled-
groove ends, grooved-end steel pipe fittings, and grooved-coupling joints.

Sizes 2-1/2 Inches to 6 Inches: ASTM A 53, A 135, or A 795; Schedule 40 steel pipe with
rolled-groove ends, grooved-end steel pipe fittings, and grooved-coupling joints.

Sizes 8 Inches and Larger: ASTM A 53 or A 795, Schedule 30 steel pipe with rolled-groove
ends, steel pipe grooved-end fittings, grooved couplings, and grooved-coupling joints.

STANDPIPE SYSTEM PIPING APPLICATIONS

Refer to Part 2 of this Section for detailed specifications for pipe and fittings products listed
below. Use pipe, tube, fittings, and joining methods according to the following applications.
Piping may be joined with flanges instead of indicated joints. Use grooved-end fittings with
grooved couplings that are made by the same manufacturer and that comply with listing when
used together for grooved-coupling joints.

Pipe Between Fire Department Connections and Check Valves: Use galvanized-steel pipe
instead of black-steel pipe when steel pipe is specified for applications below. Do not use
welded joints.

Sizes Smaller Than 4 Inches: ASTM A 53, A 135, or A 795; Schedule 40 steel pipe with rolled-
groove ends, steel pipe grooved-end fittings, steel pipe grooved couplings, and grooved-
coupling joints.

Sizes 4 Inches to 6 Inches: ASTM A 53, A 135, or A 795; Schedule 40 steel pipe with rolled-
groove ends, steel pipe grooved-end fittings, steel pipe grooved couplings, and grooved-
coupling joints.

Sizes 8 Inches and Larger: ASTM A 53 or A 795, Schedule 30 steel pipe with rolled-groove
ends, steel pipe grooved-end fittings, steel pipe grooved couplings, and grooved-coupling joints.

VALVE APPLICATIONS

Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:

1. Shutoff Duty: Use gate, ball, or butterfly valves.
2. Throttling Duty: Use globe, ball, or butterfly valves.
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3.5

3.6

3.7

JOINT CONSTRUCTION

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint
construction.

Grooved-End Pipe and Grooved-End Fitting Joints: Use grooved-end fittings and grooved
couplings that are made by the same manufacturer and that are listed for use together. Groove
pipe and assemble joints with grooved coupling, gasket, lubricant, and bolts according to
coupling and fitting manufacturer's written instructions.

1. Groove Type: Rolled.

Grooved-End Copper Tube and Grooved-End Fitting Joints: Use grooved-end fittings and
grooved couplings that are made by the same manufacturer and that are listed for use together.

Roll-groove tube and assemble joints with grooved coupling, gasket, lubricant, and bolts
according to coupling and fitting manufacturer's written instructions.

Brazed Joints: Use AWS A5.8, BCuP-3, or BCuP-4 filler metals.
Mechanically Formed Outlet Joints: Use UL-listed procedure and follow forming equipment
manufacturer's written instructions. Drill pilot hole in tube, form branch for collar, dimple tube to

form seating stop, and braze branch tube into formed-collar outlet.

Press-Seal Fitting Joints: Follow manufacturer's written instructions, including use of specific
equipment, pressure sealing tool, and accessories made for this procedure.

Locking-Lug Joints: Follow manufacturer's written instructions.

Dissimilar Materials Piping Joints: Make joints using adapters compatible with both piping
materials.

Handling of Solvent Cements, Primers, and Cleaners: Comply with procedures in ASTM F 402
for safe handling when joining plastic pipe and fittings with solvent cements.

PB Heat-Fusion Joints: Conform to ASTM D 3309.

SERVICE ENTRANCE PIPING

Connect fire protection piping to water service piping of size and in location indicated for service
entrance to building. Water service piping is specified in Division 2 Section "Water Systems."

Install shutoff valve, check valve, pressure gage, drain, and other accessories indicated at
connection to water service piping.

Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated
at connection to fire service piping.

WATER SUPPLY CONNECTION

Connect fire protection piping to water supply piping of size and in location indicated.

Install shutoff valve, check valve, pressure gage, drain, and other accessories indicated at
connection to water supply piping.
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3.8

3.9

Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated
at connection to water supply piping.

PIPING INSTALLATIONS

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping
installation.

Locations and Arrangements: Drawings (plans, schematics, and diagrams) indicate general
location and arrangement of piping. Install piping as indicated, as far as practical.

1. Deviations from approved "working plans” for sprinkler piping require written approval
from authority with jurisdiction. File written approval with the Architect prior to deviating
from approved "working plans.”

Use approved fittings to make changes in direction, branch takeoffs from mains, and reductions
in pipe sizes.

Install unions adjacent to each valve in pipes 2 inches and smaller. Unions are not required on
flanged devices or in piping installations using grooved couplings.

Install flanges or flange adapters on valves, apparatus, and equipment having 2-1/2-inch and
larger connections.

Install “Inspector's Test Connections" in sprinkler piping, complete with shutoff valve, sized and
located according to NFPA 13.

Install sprinkler piping with drains for complete system drainage.

Install sprinkler zone control valves, test assemblies, and drain headers adjacent to standpipes
when sprinkler piping is connected to standpipe.

Install drain valves on standpipe systems, of sizes and in locations indicated.

Install ball drip valves to drain piping between fire department connections and check valves,
and where indicated. Drain to floor drain or outside building.

Install alarm devices in piping systems.
Hangers and Supports: Comply with NFPA 13. Install according to NFPA 13 and NFPA 14.

1. Install hanger and support spacing and locations for steel piping joined with grooved
mechanical couplings according to manufacturer's written instructions for rigid systems.

2. Earthquake Protection: Install piping according to NFPA 13 to protect from earthquake
damage.

Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of
each standpipe. Include pressure gages with connection not less than 1/4 inch and with soft
metal seated globe valve, arranged for draining pipe between gage and valve. Install gages to
permit removal, and install where they will not be subject to freezing.

SPECIALTY SPRINKLER FITTING INSTALLATIONS
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3.10

3.1

3.12
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Install specialty sprinkler fittings according to manufacturer's written instructions.

VALVE INSTALLATIONS

Refer to Division 15 Section "Valves" for installation of general-duty valves. Install fire-
protection specialty valves, trim, fittings, controls, and specialties according to NFPA 13 and
NFPA 14, manufacturer's written instructions, and the authority having jurisdiction.

Gate Valves: Install fire-protection service valves supervised-open, located to control sources
of water supply except from fire department connections. Where there is more than 1 control
valve, provide permanently marked identification signs indicating portion of system controlled by
each valve.

Install check valve in each water supply connection. Install backflow preventers instead of
check valves in potable water supply sources.

Alarm Check Valves: Install valves in vertical position for proper direction of flow, including
bypass check valve and retard chamber drain line connection.

Detector Check Valves: Install for proper direction of flow, located to detect system leakage
and unauthorized use of water and to prevent backflow into public water mains. Install bypass
with water meter, with gate valves on each side of meter, and check valve downstream from

meter.

BACKFLOW PREVENTER INSTALLATION

Install backflow preventers of type, size, and capacity indicated. Comply with plumbing code
and authority with jurisdiction. Install air-gap fitting on units with atmospheric vent connection
and pipe relief outlet drain to nearest floor drain. Do not install bypass around backflow
preventer.

SPRINKLER APPLICATIONS

Rooms without Ceilings: Upright sprinklers.

Rooms with Suspended Ceilings: Concealed sprinklers.

Wall Mounting: Sidewall sprinklers.

Sprinkler Finishes: Use sprinklers with following finishes:

1. Upright, Pendent, and Sidewall Sprinklers: Chrome-plated in finished spaces exposed to
view; rough bronze in unfinished spaces not exposed to view; wax-coated where
exposed to acids, chemicals, or other corrosive fumes.

Concealed Sprinklers: Rough brass, with factory-painted white cover plate.

Flush Sprinklers: Bright chrome, with painted white escutcheon.
Recessed Sprinkiers: Bright chrome, with bright chrome escutcheon.

Rl N
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3.14

3.15

3.16

3.17

SPRINKLER INSTALLATIONS

Install sprinklers in patterns indicated.

Install sprinklers in suspended ceilings in center of acoustical panels and tiles.

Install sprinklers in suspended ceilings in center of narrow dimension of acoustical panels.

Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing. Use dry-type
sprinklers supplied from heated space.

HOSE VALVE INSTALLATIONS

Hose Outlet Valves: Install 2-1/2-inch hose outlet valves with quick-disconnect 2-1/2-inch to 1-
1/2-inch reducing coupling and flow restriction device at each standpipe outlet for hose
connections.

HOSE VALVE AND RACK AND HOSE INSTALLATIONS

Install free-standing hose valves and racks and hose assemblies for access and minimum
passage restriction.

Free-Standing Hose Valves: Install 2-1/2-inch hose valves where indicated.

Free-Standing Racks and Hoses: Install racks and hose assemblies in locations indicated.
Cabinet-Mounted Hose Valves: Install 2-1/2-inch hose valves in cabinets specified in
Division 10 Section "Fire Extinguishers, Cabinets, and Accessories" where indicated. Include
pipe escutcheon with finish matching valve on supply pipe inside cabinet.

Cabinet-Mounted Racks and Hoses: Install in cabinets specified in Division 10 Section "Fire

Extinguishers, Cabinets, and Accessories" in locations indicated. Include pipe escutcheon with
finish matching valve, on supply pipe inside cabinet. Install flow-restricting device where

indicated.
Include 2-1/2-inch by 1-1/2-inch reducer on 2-1/2-inch valves where indicated.

Install hose valves in cabinets at angle required for connection of fire hose.

EXCESS PRESSURE PUMP INSTALLATION

Install excess pressure pumps, controls, devices, and supports according to manufacturer's
written installation instructions for wet-pipe sprinkler system application.

1. Mounting: Install mounted on wall, where indicated.

FIRE DEPARTMENT CONNECTION INSTALLATIONS
Install fire department connections of types and features indicated in locations indicated.

Install ball drip valves at each check valve for fire department connection to mains and where
indicated. Drain to floor drain or outside building.
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3.18 CONNECTIONS

A. Connect to specialty valves, hose valves, specialties, fire department connections, and
accessories.

B. Connect water supplies to standpipe and sprinkler systems. Include backflow preventers.

C. Connect water supply piping to fire pump system piping. Fire pumps, pressure maintenance
pumps, controllers, and accessories are specified in Division 15 Section "Fire Pumps."

D. Electrical Connections: Power wiring is specified in Division 16.
E. Connect alarm devices to fire alarm system.

F. Connect excess pressure pumps to following piping and wiring:
Hydraulically to sprinkler system.

Hydraulically to pressure gages and controls.

To electrical power system.

To alarm device accessories for pump.
To fire alarm system.

R

3.19 FIELD QUALITY CONTROL
A Perform field acceptance tests of each fire protection system.
1. Flush, test, and inspect sprinkler piping systems according to NFPA 13 Chapter "System
Acceptance.”
2. Flush, test, and inspect standpipe systems according to NFPA 14 Chapter "Tests and
Inspection.”

B. Replace piping system components that do not pass test procedures specified, then retest to
demonstrate compliance. Repeat procedure until satisfactory results are obtained.

1. Report test results promptly and in writing to Architect.
2, Report test results promptly and in writing to authority having jurisdiction when required.
3.20 CLEANING
A. Clean dirt and debris from sprinklers. Replace sprinklers having paint other than factory finish
with new sprinklers. Cleaning and reuse of painted sprinklers is prohibited.
3.21 COMMISSIONING

A. Starting Procedures: Follow manufacturer's written procedures. If no procedures are
prescribed by manufacturer, proceed as follows:

1. Verify that specialty valves, trim, fittings, controls, and accessories have been installed
correctly and operate correctly.
2, Verify that excess pressure pumps and accessories have been installed correctly and

operate correctly.
3. Verify that specified tests of piping are complete.
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4, Check that damaged sprinklers and sprinklers with paint or coating not specified have
been replaced with new, correct type of sprinklers.

5. Check that sprinklers are correct type, have correct finish and temperature ratings, and
have guards where required for applications.

6. Check that potable water supplies have correct type of backflow preventer.

7. Check that hose valves and fire department connections have threads compatible with
local fire department equipment and have correct pressure rating.

8. Fill wet-pipe sprinkler systems with water.

9. Fill wet standpipe systems with water.

10.  Check for correct type and size hose valves.

11.  Check for correct type and size hose valves, racks, hoses, and nozzies.

12.  Energize circuits to electrical equipment and devices.

13.  Start and run excess pressure pumps.

14.  Adjust operating controls and pressure settings.

B. Coordinate with fire alarm system tests. Operate systems as required.

C. Coordinate with fire pump tests. Operate systems as required.

3.22 DEMONSTRATION

A. Demonstrate equipment, specialties, and accessories. Review operating and maintenance
information.

B. Schedule demonstration with at least 7 days' advance notice.

END OF SECTION 211313
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PART 1 - GENERAL

1.1

1.2

1.3

14

1.5

1.6

A

RELATED DOCUMENTS

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

SUMMARY

This Section includes water distribution piping from locations indicated to fixtures and
equipment inside building.

DEFINITIONS
Water Service Piping: Water piping outside building that conveys water to building.

Service Entrance Piping: Water piping at entry into building between water service piping and
water distribution piping.

Water Distribution Piping: Water piping inside building that conveys water to fixtures and
equipment throughout the building.

The following are industry abbreviations for plastic piping materials:

CPVC: Chlorinated polyvinyl chloride.
NP: Nylon.

PB: Polybutylene.

PE: Polyethylene.

PP: Polypropylene.

PVC: Polyvinyl chloride.

Sorwn-

SYSTEM PERFORMANCE REQUIREMENTS

Provide components and installation capable of producing piping systems with the following
minimum working-pressure ratings, unless otherwise indicated:

Combined Fire-Protection and Domestic, Service Entrance Piping: 250 psig.
Service Entrance Piping: 160 psig.

Water Distribution Piping: 125 psig.

Service Entrance Piping: 100 psig.

Water Distribution Piping: 80 psig.

GRWN -

SUBMITTALS

Water Samples, Test Results, and Reports: Specified in "Field Quality Control” and "Cleaning”
articles.

QUALITY ASSURANCE
Provide listing/approval stamp, label, or other marking on piping made to specified standards.

Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.
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C.

D.

Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic potable-
water piping components. Include marking "NSF-pw" on plastic potable-water piping.

Comply with NSF 61, "Drinking Water System Components--Health Effects,” Sections 1 through
9 for potable-water piping and components.

PART 2 - PRODUCTS

21

22

2.3

o

AF,

PIPES AND TUBES

General: Applications of the following pipe and tube materials are indicated in Part 3 "Piping
Applications” Article.

Soft Copper Tube: ASTM B 88, Types K and L, water tube, annealed temper.
Hard Copper Tube: ASTM B 88, Types L and M, water tube, drawn temper.
PVC Plastic Pipe: ASTM D 1785, Schedules 40 and 80.

PVC Plastic Pipe: AWWA C900, Classes 150 and 200; with bell end with gasket, and spigot
end.

PIPE AND TUBE FITTINGS

General: Applications of the following pipe and tube fitting materials are indicated in Part 3
"Piping Applications™ Article.

Copper, Solder-Joint Pressure Fittings: ASME B16.18 cast-copper alloy or ASME B16.22
wrought copper.

Copper, Grooved-End Fittings: ASTM B 75 copper tube or ASTM B 584 bronze castings.

Bronze Flanges: ASME B16.24, Class 150, with solder-joint end. Furnish Class 300 flanges if
required to match piping.

Copper Unions: ASME B16.18, cast-copper-alloy, hexagonal-stock body with ball-and-socket
joint, metal-to-metal seating surfaces, and solder-joint, threaded, or solder-joint and threaded
ends. Include threads conforming to ASME B1.20.1 on threaded ends.

Schedule 80, PVC Socket Fittings: ASTM D 2467.

AG. Schedule 40, PVC Socket Fittings: ASTM D 2466.

Al.

A.

PVC Gasketed Fittings: AWWA C907, Class 150; with gaskets.

JOINING MATERIALS

General: Applications of the following piping joining materials are indicated in Part 3 "Piping
Applications” Article.
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C.
D.
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A.

B.

C.

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for commonly used
joining materials.

Solder: ASTM B 32, Alloy Sn95, Sn94, or E; lead free.
Brazing Filler Metal: AWS A5.8, BCuP, copper phosphorus or BAg, silver classification.

Copper, Keyed Couplings: Copper-tube dimensions and design similar to AWWA C606.
Include ferrous housing sections, gasket suitable for hot water, and bolts and nuts.

Transition Couplings: Coupling or other manufactured fitting same size as, with pressure rating
at least equal to, and with ends compatible with piping to be joined.

VALVES

CPVC Plastic Valves: CPVC plastic body material similar to CPVC plastic piping system with
seats, seals, and other components suitable for potable-water service. Comply with the
following:

1. Ball Valves, 3-Inch NPS and Smaller: Union type with socket or threaded ends.
2. Check Valves, 4-Inch NPS and Smaller: Ball type with socket ends.

PVC Plastic Valves: PVC plastic body material with seats, seals, and other components
suitable for potable-water service. Comply with the following:

1. Ball Valves: Union type with socket or threaded ends.
2. Check Valves, 2-Inch NPS and Smaller: Diaphragm or ball type with threaded or socket
ends.

3. Check Valves, 3-Inch NPS and Larger: Swing or ball type with flanged ends.

PVC Plastic Valves: PVC plastic body material similar to PVC plastic piping system with seats,
seals, and other components suitable for non-potable-water service. Comply with the following:

Ball Valves: Union type with socket or threaded ends.

Check Valves, 2-Inch NPS and Smaller: Diaphragm or ball type with threaded ends.
Check Valves, 3-Inch NPS and Larger: Swing or ball type with flanged ends.

Gate Valves: Nonrising-stem type with flanged ends.

PON~

PART 3 - EXECUTION

3.1

A

3.2

A
B.

EXCAVATION

Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.

PIPING APPLICATIONS

Transition and spegcial fittings with pressure ratings at least equal to piping pressure rating may
be used in applications below, unless otherwise indicated.
Flanges may be used on aboveground piping, uniess otherwise indicated.
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3.5

Fitting Option: Mechanically formed tee-branch outlets and brazed joints may be used on
aboveground copper tubing.

Underground, Service Entrance Piping: Do not use flanges or valves underground. Use the
following:

1. 2-Inch NPS and Smaller: Soft copper tube, Type K; copper, solder-joint pressure fittings;
and soldered joints.

2. 2-1/2- to 3-1/2-Inch NPS: Soft copper tube, Type K; copper, solder-joint pressure fittings;
and soldered joints.

3. 4- to 8-Inch NPS: Ductile-iron pipe and fittings, and mechanical or push-on joints.

4, 10- and 12-Inch NPS: Ductile-iron pipe and fittings, and mechanical or push-on joints.

Aboveground, Water Distribution Piping: Use the following:

1. 1-1/2-Inch NPS and Smaller: Hard copper tube, Type L; copper, solder-joint fittings; and
soldered joints.

2. 2-Inch NPS: Hard copper tube, Type L; copper, solder-joint fittings; and soldered joints.

3. 2-1/2- to 3-1/2-Inch NPS: Hard copper tube, Type L; copper, solder-joint fittings; and
soldered joints.

4. 4- to 6-Inch NPS: Hard copper tube, Type L with grooved ends; copper, grooved-end
fittings; and copper, keyed couplings.

5. 4- to 6-Inch NPS: Flanged, ductile-iron pipe and flanged, ductile-iron fittings.

6. 4- to 6-Inch NPS: Ductile-iron pipe and fittings with grooved ends and ductile-iron, keyed
couplings.

7. 8-Inch NPS: Flanged, ductile-iron pipe and flanged, ductile-iron fittings.

8. 10- and 12-Inch NPS: Flanged, ductile-iron pipe and flanged, ductile-iron fittings.

Underground, Water Distribution Piping: Do not use flanges or valves underground. Use the
following:

1. 2-lnch NPS and Smaller: Hard copper tube, Type L; wrought-copper, solder-joint
pressure fittings; and soldered joints.

2. 2-1/2- to 4-Inch NPS: Hard copper tube, Type L; wrought-copper, solder-joint pressure
fittings; and soldered joints.

VALVE APPLICATIONS

Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:

1. Shutoff Duty: Use gate, ball, or butterfly valves.
2. Throttling Duty: Use globe, ball, or butterfly valves.

Grooved-end butterfly valves may be used with grooved-end piping.

Plastic gate, globe, ball, butterfly, and check valves may be used with plastic piping.

PIPING INSTALLATION, GENERAL

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping
installation.

SERVICE ENTRANCE PIPING INSTALLATION
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3.6

3.7

3.8

Extend service entrance piping to exterior water service piping in sizes and locations indicated
for service entrances into building. Refer to Division 2 Section "Water Systems” for water

service piping.

Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve,
inside building at each service entrance pipe.

Ductile-Iron, Service Entrance Piping: Comply with AWWA C600. Install buried piping between
shutoff valve and connection to water service piping with restrained joints. Anchor pipe to wall
or floor at entrance. Include thrust-block supports at vertical and horizontal offsets.

1. Encase piping with polyethylene film according to ASTM A 674 or AWWA C105.

Install cast-iron sleeve with water stop and mechanical sleeve seal at each service entrance
pipe penetration through foundation wall. Select number of interlocking rubber links required to

make installation watertight. Refer to Division 15 Section "Basic Mechanical Materials and
Methods" for sleeves and mechanical sleeve seals.

Install wall penetration system at each service entrance pipe penetration through foundation
wall. Make installation watertight. Refer to Division 15 Section "Basic Mechanical Materials

and Methods" for wall penetration systems.

WATER DISTRIBUTION PIPING INSTALLATION
Install piping with 0.25 percent slope downward toward drain.
Install piping level without pitch.

Fitting Option for Hard Copper Tube: Mechanically formed tee-branch outlets may be used
instead of tee fittings.

JOINT CONSTRUCTION

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint
construction.

Mechanically Formed Outlets: Form tee in copper tube according to equipment manufacturer's
written instructions. Use tool designed for copper tube, drill pilot hole, form collar for outlet,
dimple tube forming seating stop, and braze branch tube into collar.

Grooved Joints: Assemble joints with coupling, gasket, lubricant, and bolts according to
coupling and fitting manufacturer's written instructions.

Solvent-Cemented, Thermoplastic Pipe and Fitting Joints: Handle cleaners, primers, and
solvent cements according to ASTM F 402.

VALVE INSTALLATION
Sectional Valves: Install sectional valves close to main on each branch and riser serving

plumbing fixtures or equipment, and where indicated. Use gate or ball valves for piping 2-inch
NPS and smaller. Use gate or butterfly valves for piping 2-1/2-inch NPS and larger.
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Shutoff Valves: Install shutoff valve on each water supply to equipment, on each supply to
plumbing fixtures without supply stops, and where indicated. Use gate or ball valves for piping
2-inch NPS and smaller. Use gate or butterfly valves for piping 2-1/2-inch NPS and larger.

Drain Valves; Install drain valves for equipment, at base of each water riser, at low points in
horizontal piping, and where required to drain water piping.

1. Install hose-end drain valves at low points in water mains, risers, and branches.
2. Install stop-and-waste drain valves where indicated.

Balancing Valves: Install in each hot-water circulation return branch, discharge side of each
pump and circulator, and where indicated. Use ball valve for piping 2-inch NPS and smaller and
butterfly valve for piping 2-1/2-inch NPS and larger. Refer to Division 15 Section "Plumbing
Specialties" for balancing valves.

Calibrated Balancing Valves: Install in each hot-water circulation return branch, discharge side
of each pump and circulator, and where indicated. Refer to Division 15 Section "Plumbing
Specialties” for calibrated balancing valves.

HANGER AND SUPPORT INSTALLATION

Install supports according to Division 15 Section "Hangers and Supports.”

Support vertical piping and tubing at base and at each floor.

Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.

Install hangers for copper tubing with the following maximum spacing and minimum rod
diameters:

1. 3/4-Inch NPS and Smaller: Maximum horizontal spacing, 60 inches with 3/8-inch
minimum rod diameter; maximum vertical spacing, 10 feet.

2. 1-Inch NPS: Maximum horizontal spacing, 72 inches with 3/8-inch minimum rod
diameter; maximum vertical spacing, 10 feet.

3. 1-1/4-Inch NPS: Maximum horizontal spacing, 72 inches with 3/8-inch minimum rod

diameter; maximum vertical spacing, 10 feet.
4. 1-1/2 and 2-Inch NPS: Maximum horizontal spacing, 96 inches with 3/8-inch minimum

rod diameter; maximum vertical spacing, 10 feet.
5. 2-1/2-Inch NPS: Maximum horizontal spacing, 108 inches with 1/2-inch minimum rod

diameter; maximum vertical spacing, 10 feet.
6. 3-Inch NPS: Maximum horizontal spacing, 10 feet with 1/2-inch minimum rod diameter,;

maximum vertical spacing, 10 feet.

7. 3-1/2-Inch NPS: Maximum horizontal spacing, 10 feet with 1/2-inch minimum rod
diameter; maximum vertical spacing, 10 feet.

8. 4- and 5-Inch NPS: Maximum horizontal spacing, 10 feet with 1/2-inch minimum rod
diameter; maximum vertical spacing, 10 feet.

9. 6-Inch NPS: Maximum horizontal spacing, 10 feet with 5/8-inch minimum rod diameter;
maximum vertical spacing, 10 feet.

10. 8-Inch NPS: Maximum horizontal spacing, 10 feet with 3/4-inch minimum rod diameter;
maximum vertical spacing, 10 feet.

Install hangers for PVC plastic piping with the following maximum spacing and minimum rod
diameters:

DOMESTIC WATER PIPING 221116 -6



SECTION 221116 — DOMESTIC WATER PIPING

3.10

3.1

2-Inch NPS and Smaller; Maximum horizontal spacing, 48 inches with 3/8-inch minimum
rod diameter; maximum vertical spacing, 48 inches.

2-1/2- to 3-1/2-Inch NPS: Maximum horizontal spacing, 48 inches with 1/2-inch minimum
rod diameter; maximum vertical spacing, 48 inches.

4- and 5-Inch NPS: Maximum horizontal spacing, 48 inches with 5/8-inch minimum rod
diameter; maximum vertical spacing, 48 inches.

6-Inch NPS: Maximum horizontal spacing, 48 inches with 3/4-inch minimum rod

diameter; maximum vertical spacing, 48 inches.
8-Inch NPS: Maximum horizontal spacing, 48 inches with 7/8-inch minimum rod

diameter; maximum vertical spacing, 48 inches.

Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.

CONNECTIONS

Connect service entrance piping to exterior water service piping. Use transition fitting to join
dissimilar piping materials.

Connect water distribution piping to service entrance piping at shutoff valve, and extend to and
connect to the following:

1.
2,

3.

Booster Systems: Connect cold-water suction and discharge piping.

Water Heaters: Connect cold-water supply and hot-water outlet piping in sizes indicated,
but not smaller than sizes of water heater connections.

Plumbing Fixtures: Connect hot- and cold-water supply piping in sizes indicated, but not
smaller than required by plumbing code. Refer to Division 15 Section "Plumbing
Fixtures."

Equipment: Connect hot- and cold-water supply piping as indicated. Provide shutoff
valve and union for each connection. Use flanges instead of unions for connections 2-
1/2-inch NPS and larger.

FIELD QUALITY CONTROL

Inspect water distribution piping as follows:

Inspect service entrance piping and water distribution piping as follows:

1.

2.

Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

During installation, notify authorities having jurisdiction at least 24 hours before inspection
must be made. Perform tests specified below in presence of authorities having
jurisdiction.

a. Roughing-In Inspection: Arrange for inspection of piping before concealing or
closing-in after roughing-in and before setting fixtures.
b. Final Inspection: Arrange for final inspection by authorities having jurisdiction to

observe tests specified below and to ensure compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass test or
inspection, make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.
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C. Test water distribution piping as follows:

D. Test service entrance piping and water distribution piping as follows:

1.

Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. |If testing is performed in segments, submit separate
report for each test, complete with diagram of portion of piping tested.

Leave uncovered and unconcealed new, altered, extended, or replaced water piping until
it has been tested and approved. Expose work that has been covered or concealed
before it has been tested and approved.

Cap and subject piping to static water pressure of 50 psig above operating pressure,
without exceeding pressure rating of piping system materials. Isolate test source and
allow to stand for 4 hours. Leaks and loss in test pressure constitute defects that must
be repaired.

Repair leaks and defects with new materials and retest piping or portion thereof until
satisfactory results are obtained.

Prepare reports for tests and required corrective action.

3.12 CLEANING

o o v »

1.

2.

Clean and disinfect potable-water distribution piping as follows:
Clean and disinfect potable service entrance piping and water distribution piping as follows:
Clean and disinfect water distribution piping as follows:

Clean and disinfect service entrance piping and water distribution piping as follows:

Purge new piping and parts of existing water piping that have been altered, extended, or
repaired before using.

Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if
method is not prescribed, procedure described in either AWWA C651 or AWWA C652 or
as described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
of chlorine. Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm
of chlorine. Isolate and allow to stand for 3 hours.

c. Flush system with clean, potable water until chlorine is no longer in water coming
from system after the standing time.
d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat

procedure if biological examination shows contamination.

E. Prepare and submit reports for purging and disinfecting activities.

F. Clean interior of piping system. Remove dirt and debris as work progresses.
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3.13 COMMISSIONING

A Fill water piping. Check components to determine that they are not air bound and that piping is

full of water.
B. Perform the following steps before putting into operation:
1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to fully open position.
3. Open throttling valves to proper setting.
4. Remove plugs used during testing of piping and plugs used for temporary sealing of

piping during installation.

Remove and clean strainer screens. Close drain valves and replace drain plugs.
Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and that cartridges are clean and ready for use.

o o

C. Check plumbing equipment and verify proper settings, adjustments, and operation. Do not
operate water heaters before filling with water.

D. Check plumbing specialties and verify proper settings, adjustments, and operation.

1. Water-Pressure Regulators: Set outlet pressure at 80 psig maximum, unless otherwise
indicated.
E. Energize pumps and verify proper operation.

END OF SECTION 221116

DOMESTIC WATER PIPING 221116 -9



SECTION 221316 — SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

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

SUMMARY

This Section includes sanitary drainage and vent piping, and storm drainage piping inside
building and to locations indicated.

DEFINITIONS

Sewerage Piping: Building sewer piping outside building that conveys sanitary sewage from
building.

Drainage Piping: Building sewer piping outside building that conveys storm drainage from
building.

Service Entrance Piping: Drainage piping at entry into building between outside building sewer
piping and inside drainage piping.

Drainage and Vent Piping: Piping inside building that conveys waste water and vapors from
fixtures and equipment throughout the building.

Force-Main Piping: Drainage piping, under pressure.

The following are industry abbreviations for plastic and other piping materials:
ABS: Acrylonitrile-butadiene-styrene.

EPDM: Ethylene-propylene-diene polymer, rubber.

NBR: Acrylonitrile-butadiene rubber.
PVC: Polyvinyl chloride.

PO~

SYSTEM PERFORMANCE REQUIREMENTS

Provide components and installation capable of producing piping systems with the following
minimum working-pressure ratings, unless otherwise indicated:

1. Soil, Waste, and Vent Systems: 10-foot head of water.

2. Storm Drainage Systems: 10-foot head of water.

3. Sewage, Force-Main Piping Systems: 100 psig.
SUBMITTALS

Test Results and Reports: Specified in "Field Quality Control" Article.
QUALITY ASSURANCE

Provide listing/approval stamp, label, or other marking on piping made to specified standards.
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B.

C.

Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.

Comply with NSF 14, "Plastics Piping Components and Related Materials,” for plastic piping
components. [nclude marking with "NSF-dwv" for plastic drain, waste, and vent piping; "NSF-
drain" for plastic drain piping; "NSF-tubular" for plastic continuous waste piping; and "NSF-
sewer" for plastic sewer piping.

PART 2 - PRODUCTS

2.1

A,

B.

C.

2.2

A

B.

23

A

B.

PIPES AND TUBES

General: Applications of the following pipe and tube materials are indicated in Part 3 "Piping
Applications" Article.

Ductile-Iron Pipe: AWWA C151 with mechanical- or push-on-joint bell and plain spigot end,
unless plain, grooved, or flanged ends are indicated.

PVC Plastic Pipe: ASTM D 2665, Schedule 40.

PIPE AND TUBE FITTINGS

General: Applications of the following pipe and tube fitting materials are indicated in Part 3
"Piping Applications” Article.

PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311 drain, waste, and vent pipe
patterns.

JOINING MATERIALS

General: Applications of the following piping joining materials are indicated in Part 3 "Piping
Applications" Article.

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for commonly used
joining materials.

PART 3 - EXECUTION

3.1

A

32

A

B.

C.

EXCAVATION

Refer to Division 2 Section "Earthwork" for excavating, frenching, and backfilling.

PIPING APPLICATIONS

Transition and special fittings with pressure ratings at least equal to piping pressure rating may
be used in applications below, unless otherwise indicated.

Flanges may be used on aboveground piping, unless otherwise indicated.

Aboveground, Soil, Waste, and Vent Piping: Use the following:
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3.3

—_

1-1/4- and 1-1/2-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented
joints.

2- to 4-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.

5- and 6-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
8-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.

10-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
12-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.

ER SIS

Underground, Soil, Waste, and Vent Piping: Use the following:

1-1/2-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.

2- to 4-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
5- and 6-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
8-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
10-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
12-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.

SoakwNn=

Aboveground, Storm Drainage Piping: Use the following:

2- to 4-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
5- and 6-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
8-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
10-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
12-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.

gk 0 o =

Underground, Storm Drainage Piping: Use the following:

3- and 4-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
5- and 6-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
8-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
10-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.
12-Inch NPS: PVC plastic pipe, PVC socket fittings, and solvent-cemented joints.

O oo =

Aboveground, Sewage Force Mains: Use the following:

1. 2- to 4-Inch NPS: Galvanized steel pipe and cast-iron, threaded fittings.
2. 5- and 6-Inch NPS: Galvanized steel pipe and cast-iron, threaded fittings.

Underground, Sewage-Force-Main, Service Entrance Piping: Use the following:

1. 4- and 6-Inch NPS: Ductile-iron pipe; ductile-iron, mechanical- or push-on-joint fittings;
rubber gaskets; and mechanical or push-on joints.

VALVE APPLICATIONS

Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:

1. Shutoff Duty: Use gate, ball, or butterfly valves.
2. Throttling Duty: Use globe, ball, or butterfly valves.

Grooved-end butterfly valves may be used with grooved-end piping.
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3.5

3.6

A

PIPING INSTALLATION, GENERAL

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping
installation.

SERVICE ENTRANCE PIPING INSTALLATION
Refer to Division 2 Section "Sewerage and Drainage" for sanitary and storm sewer piping.

Extend building sanitary drain piping and connect to sanitary sewer piping in sizes and locations
indicated for service entrances into building. Install cleanout and extension to grade at
connections of building sanitary drains with building sanitary sewers.

Extend building storm drain piping and connect to storm sewer piping in sizes and locations
indicated for service entrances into building. Install cleanout and extension to grade at
connections of building storm drains and building storm sewers.

Extend building sanitary drain, force-main piping and connect to sanitary sewer piping in size
and location indicated for service entrance into building. Install cleanout, fitting with closure
plug or equivalent, inside building.

Extend building storm drain, force-main piping and connect to storm sewer piping in size and
location indicated for service entrance into building. Install cleanout, fitting with closure plug or
equivalent, inside building.

Ductile-Iron, Force-Main, Service Entrance Piping: Comply with AWWA C600. Install buried
piping inside building between wall and floor penetrations and connection to sewer piping
outside building with restrained joints. Anchor pipe to wall or floor. Install thrust-block supports
at vertical and horizontal offsets.

1. Encase piping with polyethylene film according to ASTM A 674 or AWWA C105.

Install cast-iron sleeve with water stop and mechanical sleeve seal at each service entrance
pipe penetration through foundation wall. Select number of interlocking rubber links required to
make installation watertight. Refer to Division 15 Section "Basic Mechanical Materials and
Methods" for sleeves and mechanical sleeve seals.

Install wall penetration system at each service entrance pipe penetration through foundation
wall. Make installation watertight. Refer to Division 15 Section "Basic Mechanical Materials
and Methods" for wall penetration systems.

DRAINAGE AND VENT PIPING INSTALLATION

Install cast-iron soil piping according to CISPI's "Cast Iron Scil Pipe and Fittings Handbook,"
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

Make changes in direction for drainage and vent piping using appropriate branches, bends, and
long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if
change in direction of flow is from horizontal to vertical. Use long-turn, double Y-branch and
1/8-bend fittings if 2 fixtures are installed back to back or side by side with common drain pipe.
Straight tees, elbows, and crosses may be used on vent lines. Do not make change in direction
of flow greater than 90 degrees. Use proper size of standard increasers and reducers if
different sizes of piping are connected. Reducing size of drainage piping in direction of flow is
prohibited.
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Lay buried building drain piping beginning at low point of each system. Install true to grades
and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
Install required gaskets according to manufacturer's written instructions for use of lubricants,
cements, and other installation requirements. Maintain swab in piping and pull past each joint
as completed.

Install drainage and vent piping at the following minimum slopes, unless otherwise indicated:

1. Sanitary Building Drain: 2 percent downward in direction of flow for piping 3-inch NPS
and smaller; 1 percent downward in direction of flow for piping 4-inch NPS and larger.
Horizontal, Sanitary Drainage Piping: 2 percent downward in direction of flow.

Storm Building Drain: 1 percent downward in direction of flow.

Horizontal, Storm Drainage Piping: 2 percent downward in direction of flow.

Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

SAE

Install force mains at elevations indicated.
Install engineered, sanitary drainage and vent systems in locations indicated and as follows:

1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.
Copper, Sovent, Single Stack: Comply with CDA 402/0, "Brass and Bronze Design
Handbook, Single-Stack Plumbing System."

3. Cast-lron, Sovent, Single Stack: Comply with ASSE 1043 and sovent fitting
manufacturer's written installation instructions.

4, Reduced-Size Venting: Comply with standards of authorities having jurisdiction.

Install engineered, controlled-flow, storm drainage systems in locations indicated. Comply with
standards of authorities having jurisdiction.

Sleeves are not required for cast-iron soil piping passing through concrete slab on grade if slab
is without membrane waterproofing.

Install ABS plastic drainage piping according to ASTM D 2661.
Install PVC plastic drainage piping according to ASTM D 2665.

Install underground, ABS and PVC plastic drainage piping according to ASTM D 2321.

JOINT CONSTRUCTION

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint
construction.

Cast-Iron, Soil-Piping Joints: Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings
Handbook,” Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Compression Joints: Make with rubber gasket matching class of pipe and fittings.
2. Hubless Joints: Make with rubber gasket and sleeve or clamp.

Grooved Joints: Assemble joints with coupling, gasket, lubricant, and bolts according to
coupling and fitting manufacturer's written instructions.

PVC Piping Joints: Join drainage piping according to ASTM D 2665.
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3.8

3.9

O 0o w »

Handling of Solvent Cements, Primers, and Cleaners: Comply with procedures in ASTM F 402
for safe handling during joining of plastic pipe and fittings.

VALVE INSTALLATION

Shutoff Valves: Install shutoff valve on each pump discharge and where indicated. Use gate or
ball valves for piping 2-inch NPS and smaller. Use gate or butterfly valves for piping 2-1/2-inch
NPS and larger.

Check Valves: Install swing check valve on each pump discharge, downstream from shutoff
valve.

HANGER AND SUPPORT INSTALLATION

Install supports according to Division 15 Section "Hangers and Supports.”

Support vertical piping and tubing at base and at each floor.

Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.

Install hangers for cast-iron soil piping with the following maximum spacing and minimum rod
diameters:

1. 1-1/2- and 2-Inch NPS: Maximum horizontal spacing, 60 inches with 3/8-inch minimum
rod diameter; maximum vertical spacing, 15 feet.

2. 3-lnch NPS: Maximum horizontal spacing, 60 inches with 1/2-inch minimum rod
diameter; maximum vertical spacing, 15 feet.

3. 4- and 5-Inch NPS: Maximum horizontal spacing, 60 inches with 5/8-inch minimum rod
diameter; maximum vertical spacing, 15 feet.

4. 6-Inch NPS: Maximum horizontal spacing, 60 inches with 3/4-inch minimum rod
diameter; maximum vertical spacing, 15 feet.

5. 8- through 12-inch NPS: Maximum horizontal spacing, 60 inches with 7/8-inch minimum
rod diameter; maximum vertical spacing, 15 feet.

6. 15-Inch NPS: Maximum horizontal spacing, 80 inches with 1-inch minimum rod diameter;

maximum vertical spacing, 15 feet.
7. Spacing for horizontal pipe in 10-foot lengths may be increased to 10 feet. Spacing for

fittings is limited to 60 inches.

Install hangers for steel and ductile-iron piping with the following maximum spacing and
minimum rod diameters:

1. 1-1/4-Inch NPS: Maximum horizontal spacing, 84 inches; 3/8-inch minimum rod
diameter; maximum vertical spacing, 15 feet.
2. 1-1/2-Inch NPS: Maximum horizontal spacing, 108 inches with 3/8-inch minimum rod

diameter; maximum vertical spacing, 15 feet.
3. 2-Inch NPS: Maximum horizontal spacing, 10 feet with 3/8-inch minimum rod diameter;

maximum vertical spacing, 15 feet.
4. 2-1/2-Inch NPS: Maximum horizontal spacing, 11 feet with 1/2-inch minimum rod

diameter; maximum vertical spacing, 15 feet.

5. 3-Inch NPS: Maximum horizontal spacing, 12 feet with 1/2-inch minimum rod diameter;
maximum vertical spacing, 15 feet.

6. 4- and 5-Inch NPS: Maximum horizontal spacing, 12 feet with 5/8-inch minimum rod
diameter; maximum vertical spacing, 15 feet.
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3.10

3.11

7. 6-Inch NPS: Maximum horizontal spacing, 12 feet with 3/4-inch minimum rod diameter;

maximum vertical spacing, 15 feet.

8. 8- through 12-Inch NPS: Maximum horizontal spacing, 12 feet with 7/8-inch minimum rod
diameter; maximum vertical spacing, 15 feet.

9. 14- through 18-Inch NPS: Maximum horizontal spacing, 12 feet with 1-inch minimum rod
diameter; maximum vertical spacing, 15 feet.

Install hangers for ABS and PVC plastic piping with the following maximum spacing and
minimum rod diameters:

1. 1-1/2- and 2-Inch NPS: Maximum horizontal spacing, 48 inches with 3/8-inch minimum
rod diameter; maximum vertical spacing, 48 inches.

2. 4- and 5-Inch NPS: Maximum horizontal spacing, 48 inches with 5/8-inch minimum rod
diameter; maximum vertical spacing, 48 inches.

3. 6-Inch NPS: Maximum horizontal spacing, 48 inches with 3/4-inch minimum rod
diameter; maximum vertical spacing, 48 inches.
4, 8- through 12-Inch NPS: Maximum horizontal spacing, 48 inches with 7/8-inch minimum

rod diameter; maximum vertical spacing, 48 inches.

Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.

CONNECTIONS

Connect service entrance piping to exterior sewerage and drainage piping. Use transition fitting
to join dissimilar piping materials.

FIELD QUALITY CONTROL
Inspect drainage and vent piping as follows:

1. Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

2. During installation, notify authorities having jurisdiction at least 24 hours before inspection
must be made. Perform tests specified below in presence of authorities having
jurisdiction.

a. Roughing-In Inspection: Arrange for inspection of piping before concealing or
closing-in after roughing-in and before setting fixtures.

b. Final Inspection: Arrange for final inspection by authorities having jurisdiction to
observe tests specified below and to ensure compliance with requirements.

3. Reinspection: If authorities having jurisdiction find that piping will not pass test or
inspection, make required corrections and arrange for reinspection.

4, Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

Test drainage and vent piping according to procedures of authorities having jurisdiction or, in
absence of published procedure, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate
report for each test, complete with diagram of portion of piping tested.
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5.

6.

Leave uncovered and unconcealed new, altered, extended, or replaced drainage and
vent piping until it has been tested and approved. Expose work that has been covered or
concealed before it has been tested and approved.

Roughing-In Plumbing Test Procedure: Test drainage and vent piping, except outside
leaders, on completion of roughing-in. Close openings in piping system and fill with water
to point of overflow, but not less than 10 feet of head. Water level must not drop from 15
minutes before inspection starts through completion of inspection. Inspect joints for
leaks.

Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled
with water, test connections and prove they are gastight and watertight. Plug vent-stack
openings on roof and building drains where they leave building. Introduce air into piping
system equal to pressure of 1-inch wg. Use U-tube or manometer inserted in trap of
water closet to measure this pressure. Air pressure must remain constant without
introducing additional air throughout period of inspection. Inspect plumbing fixture
connections for gas and water leaks.

Repair leaks and defects using new materials and retest piping or portion thereof until
satisfactory results are obtained.

Prepare reports for tests and required corrective action.

C. Test force-main piping according to procedures of authorities having jurisdiction or, in absence
of published procedure, as follows:

1.

Leave uncovered and unconcealed new, altered, extended, or replaced force-main piping
until it has been tested and approved. Expose work that has been covered or concealed
before it has been tested and approved.

Cap and subject piping to static-water pressure of 50 psig above operating pressure,
without exceeding pressure rating of piping system materials. Isolate test source and
allow to stand for 4 hours. Leaks and loss in test pressure constitute defects that must
be repaired.

Repair leaks and defects using new materials and retest piping or portion thereof until
satisfactory results are obtained.

Prepare reports for tests and required corrective action.

3.12 CLEANING AND PROTECTING

A. Clean interior of piping system. Remove dirt and debris as work progresses,

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and
to prevent damage from traffic and construction work.

C. Place plugs in ends of uncompleted piping at end of day and when work stops.

D. Exposed ABS and PVC Piping: Protect plumbing vents exposed to sunlight with 2 coats of
water-based latex paint.

END OF SECTION 221316
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SECTION 223300 - ELECTRIC DOMESTIC WATER HEATERS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

This Section includes electric water heaters and accessories.

SUBMITTALS

General: Submit each item in this Article according to the Conditions of the Contract and
Division 1 Specification Sections.

Product Data including rated capacities of selected models, weights (shipping, installed, and
operating), furnished specialties, and accessories. Indicate dimensions, finishes and coatings,
required clearances, methods of assembly of components, and piping and wiring connections.

Shop Drawings showing layout of each unit, including tanks, pumps, controls, related
accessories, and piping.

Setting Drawings with templates and directions for installing foundation bolts, anchor bolts, and
other anchorages.

Wiring diagrams from manufacturers detailing electrical requirements for electrical power supply
wiring to water heaters. Include ladder-type wiring diagrams for interlock and control wiring
required for final installation of water heaters and controls. Differentiate between factory-
installed and field-installed wiring.

Product certificates signed by manufacturers of water heaters certifying that their products
comply with specified requirements.

Certificates of shop inspection and data report as required by provisions of ASME Boiler and
Pressure Vessel Code, when ASME construction is indicated.

Field quality-control installation reports.

Maintenance data for water heaters to include in operation and maintenance manuals specified
in Division 1. Include startup instructions.

QUALITY ASSURANCE

ASHRAE Standard: Comply with performance efficiencies prescribed in ASHRAE 90.1,
"Energy Efficient Design of New Buildings Except Low-Rise Residential Buildings."

ASHRAE Standard: Comply with performance efficiencies prescribed in ASHRAE 90.2,
"Energy Efficient Design of New Low-Rise Residential Buildings."
NFPA Standard: Comply with NFPA 70, "National Electrical Code," for electrical components.
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D.

E.

A

B.

C.

Listing and Labeling: Provide electrically operated water heaters, controls, and components
specified in this Section that are listed and labeled.

1. The Terms "Listed" and "Labeled": As defined in National Electrical Code, Article 100.
2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing
Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.

Product Options: Drawings indicate size, profiles, connections, dimensional requirements, and
characteristics of water heaters and accessories and are based on specific types and models
indicated. Other manufacturers' water heaters and accessories with equal performance
characteristics may be considered. Refer to Division 1 Section "Substitutions."

WARRANTY

General Warranty: The special warranty specified in this Article shall not deprive Owner of
other rights Owner may have under other provisions of Contract Documents and shall be in
addition to, and run concurrent with, other warranties made by Contractor under requirements of
Contract Documents.

Special Warranty: Submit a written warranty executed by manufacturer agreeing to repair or
replace water heaters and accessories that fail in materials or workmanship within specified
warranty period. Failures include, but are not limited to, tanks and elements. This warranty is in
addition to, and not a limitation of, other rights Owner may have against Contractor under
Contract Documents.

Warranty Period: 5 years after date of Substantial Completion.

PART 2 - PRODUCTS

21

A.

B.

MANUFACTURERS

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

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

1. Household, Storage, Electric Water Heaters:

American Water Heater Group.

Bradford White Corp.

Electric Heater Co.

GSW Water Heating Co.

Lochinvar Corp.

Patterson-Kelley Co.

Rheem Mfg. Co.; Rheem Water Heater Div.
Rheem Mfg. Co.; Ruud Water Heater Div.
Smith: A.O. Smith Water Products Co.
State Industries, Inc.

T TS@meao oD

2. Commercial, Storage, Electric Water Heaters:
a. American Water Heater Group.
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Agua-Chem, Inc.; Cleaver-Brooks Div.
Bock Water Heaters, Inc.

Bradford White Corp.

Cemline Corp.

HESco Industries, Inc.

Lochinvar Corp.

Patterson-Keiley Co.

Precision Parts Corp.

PVI Industries, Inc.

Rheem Mfg. Co.; Rheem Water Heater Div.
Rheem Mfg. Co.; Ruud Water Heater Div.
Smith: A.O. Smith Water Products Co.
State Industries, Inc.

33T FTTS@M0 Q00T

WATER HEATERS, GENERAL

Specified manufacturer's standard components and features are acceptable where specific
product requirements are not indicated.

Temperature Control: Adjustable thermostat, except for units where other arrangement is
indicated or temperature is regulated by flow-control fitting.

Safety Control: Automatic, high-temperature-limit cutoff device or system on commercial units
and where indicated. Include automatic low-water cutoff device or system on commercial units
where indicated.

Interior Finish: Materials that comply with requirements of applicable NSF, AWWA, or FDA and
EPA regulatory standards for tasteless and odorless, potable-water-tank linings.

Tappings: Factory fabricated of materials compatible with tank. Include tappings for piping
connections, relief valves, pressure gage, thermometer, blow down, and controls as required
and others as indicated. Attach tappings to tank before testing and labeling. Include tappings
and connections as follows:

1. 2-Inch NPS and Smaller: Threaded ends.
2. 2-1/2-Inch NPS and Larger: Flanged ends.

Insulation: Fiberglass, polyurethane foam, or manufacturer's standard that is suitable for
operating temperature and required insulating value. Include insulation material that surrounds
entire tank except connections and controls.

Jacket: Steel, with baked-on enamel finish, except where otherwise specified.

Anode Rods: Factory installed, magnesium.

Combination Temperature and Pressure Relief Valve: ASME rated and stamped and complying
with ASME PTC 25.3. Include relieving capacity at least as great as heat input and pressure

setting less than water heater working-pressure rating. Select relief valve with sensing element
that extends into tank.

1. Option: Separate temperature and pressure relief valves are acceptable instead of
combination relief valve.
2. Exception: Omit relief valve for tankless water heater. Include pressure relief valve for

installation in piping.

HOUSEHOLD, STORAGE, ELECTRIC WATER HEATERS
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Description: UL 174, household, storage, electric water heater; with capacity more than 40 gal.,
but not more than 120 gal., and input not more than 12 kW.

Storage Tank Construction: Steel with 150-psig working-pressure rating.
Heating Elements: 2 electric, screw-in, immersion type.

Temperature Control: Adjustable thermostat for each element. Include wiring arrangement for
nonsimultaneous operation.

Heat Traps: Manufactured, factory- or field-installed, cold-type inlet fitting in inlet and hot-type
outlet fitting in outlet of household water heater.

Drain Valve: ASSE 1005, factory or field installed. Omit when water heater is without drain
outlet and include general-duty drain valve in piping.

Vacuum Relief Valve: Comply with ASME PTC 25.3. Furnish for installation in piping.
1. Exception: Omit where water heater has integral vacuum relieving device.

Description: UL 174, tabletop-type, household, storage, electric water heater; with capacity
more than 40 gal., but not more than 120 gal., and input not more than 12 kW.

Storage Tank Construction: Steel with 150-psig working-pressure rating.
Heating Elements: 2 electric, screw-in, immersion type.

Temperature Control: Adjustable thermostat for each element. Include wiring arrangement for
nonsimultaneous operation.

Jacket: Enameled steel or porcelain-enameled steel front and sides with porcelain-enameled
steel top surface.

1. Color: White, except where otherwise indicated.
2, Top: Flat, rectangular work surface with raised back.
3. Height: 36 inches, except where otherwise indicated.

Drain Valve: ASSE 1005, factory or field installed. Omit when water heater is without drain
outlet and include general-duty drain valve in piping.

Vacuum Relief Valve: Comply with ASME PTC 25.3. Furnish for installation in piping.

1. Exception: Omit where water heater has integral vacuum relieving device.

COMMERCIAL, STORAGE, ELECTRIC WATER HEATERS

Description: UL 1453, commercial, storage, electric water heater; with capacity more than 40
gal.

Storage Tank Construction: ASME labeled, steel with 150-psig working-pressure rating.
Storage Tank Construction: Steel with 150-psig working-pressure rating.

Heating Elements: Electric, screw-in or bolt-on, immersion type according to the following:

ELECTRIC DOMESTIC WATER HEATERS 223300 -4



SECTION 223300 - ELECTRIC DOMESTIC WATER HEATERS

m

G.
H

1. Up to 9-kW Input: 2 or 3 elements.
2. More than 9-kW Input: Elements arranged in multiples of 3.

Heating Elements: Electric, screw-in or bolt-on, immersion type arranged in muitiples of 3.
Staging: Not exceeding 18 kW per step.

Temperature Control: Adjustable immersion thermostats.

Temperature Control: Adjustable surface-mounting thermostats.

Safety Control: Automatic, high-temperature-limit and low-water cutoffs.

Special Requirements: NSF 5 construction.

Inlet and Outlet Manifolds: Fabricated by water heater manufacturer and capable of providing
balanced flow through water heaters, for multiple-unit installation.

Vacuum Relief Valve: Comply with ASME PTC 25.3. Furnish for installation in piping.

1. Exception: Omit where water heater has integral vacuum relieving device.

PART 3 - EXECUTION

3.1

A

3.2

A

w

C.

©

m

CONCRETE BASES

Install concrete bases of dimensions indicated for water heaters and accessories. Refer to
Division 3 Section "Cast-in-Place Concrete" and Division 15 Section "Basic Mechanical
Materials and Methods."

WATER HEATER INSTALLATION

General: Install water heaters on concrete bases. Set and connect units according to
manufacturer's written instructions. Install units plumb, level, and firmly anchored in locations
indicated. Maintain manufacturer's recommended clearances. Install so controls and devices
are accessible for service.

Anchor water heaters and storage tanks to substrate.
Install seismic restraints as indicated.

Install electric booster heaters with thermometer, pressure gage, and pressure regulator on hot-
water inlet; and thermometer, pressure gage, and shock absorber on boosted-temperature, hot-

water outlet.

Install temperature and pressure relief valves in top portion of storage water heater tanks and
hot-water storage tanks. Use relief valves with sensing elements that extend into tanks. Extend
relief valve outlet with water piping in continuous downward pitch and discharge to closest floor
drain.
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Install pressure relief valves in hot-water-outlet piping for water heaters without storage. Extend
relief valve outlet with water piping in continuous downward pitch and discharge to closest floor
drain.

Install vacuum relief valves in cold-water-inlet piping.

Install vacuum relief valves in water heaters and hot-water storage tanks that have copper
lining.

Install water heater drain piping as indirect waste to spill into open drains or over floor drains.
Install hose-end drain valves at low points in water piping for water heaters that do not have
tank drains. Refer to Division 15 Section "Plumbing Specialties" for drain valves.

Install thermometers on water heater inlet and outlet piping. Thermometers are specified in
Division 15 Section "Meters and Gages."

Install pressure gages on water heater piping when and as indicated. Pressure gages are
specified in Division 15 Section "Meters and Gages."

Install inlet and outlet piping manifolds for multiple water heaters. Fabricate, modify, or arrange
manifolds for balanced water flow through water heaters. Include throttling valves in outlet
manifolds and thermometers in inlet and outlet manifolds.

install piping adjacent to water heaters to allow service and maintenance.

Arrange for field-applied insulation on equipment and piping not furnished with factory-applied
insulation.

CONNECTIONS

Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties. The following are specific connection
requirements:

1. Connect hot- and cold-water piping to units with shutoff valves and unions. Connect hot-
water circulating piping to unit with shutoff valve, check valve, and union.

2, Make connections with dielectric fittings where piping is made of dissimilar metals.
Dielectric fittings are specified in Division 15 Section "Basic Mechanical Materials and
Methods."

Electrical Connections: Power wiring and disconnect switches are specified in Division 16
Sections. Arrange wiring to allow unit servicing.

Grounding: Ground equipment. Tighten electrical connectors and terminals, including

grounding connections, according to manufacturer's published torque-tightening values. Where
manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

COMMISSIONING

Startup Services: Engage a factory-authorized service representative to provide startup service
and to demonstrate and train Owner's maintenance personnel as specified below.

1. Test and adjust operating and safety controls. Replace damaged and malfunctioning
controls and equipment.
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2. Train Owner's maintenance personnel on procedures and schedules related to startup
and shutdown, troubleshooting, servicing, and preventive maintenance.

3. Review data in the operation and maintenance manuals. Refer to Division 1 Section
"Contract Closeout.”

4, Review data in the operation and maintenance manuals. Refer to Division 1 Section
"Operation and Maintenance Data."

5. Schedule training with Owner with at least 7 days' advance notice.

B. Perform the following final checks befare startup:

1. Fill water heaters with water.

2. Check that piping system tests are complete.

3. Check for piping connection leaks.

4, Check for clear relief valve inlets, outlets, and drain piping.

o Check operation of pumps and circulators.

6. Test operation of safety controls, relief valves, and devices.

C. Perform the following startup procedures:

1.
2.
3.

Energize electric circuits.
Adjust operating controls.
Adjust hot-water-outlet temperature settings.

END OF SECTION 223300
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