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SUBSTITUTION
CSI Form 1.5C REQUEST

(During the Bid Period)

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

AJE Project Number:

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

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

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

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

The Undersigned certifies:

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

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

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

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

e  Proposed substitution does not affect dimensions and functional clearances.

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

Submitted by:

Signed by:

Firm:

Address:

Telephone:

A/E’s REVIEW AND ACTION

[[] Substitution approved - Make submittals in accordance with Specification Section 01 25 00 Substitution Procedures.

[[] Substitution approved as noted - Make submittals in accordance with Specification Section 01 25 00 Substitution Procedures.
[] Substitution rejected - Use specified materials.

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

Signed by: Date:

Supporting Data Attached: ~ [] Drawings [ Product Data [] samples [ Tests ] Reports O

© Copyright 2007, Construction Specifications Institute, Page 1 Form Version: June 2004
110 South Union Street, Suite 100, Alexandria, VA 22314 CSl Form 1.5C

This is not an official CSI Construction Contract Administration (CCA) Form. Please use CSI's official CCA Forms if required by your project needs.



BOARD OF EDUCATION
ROCKFORD SCHOOL DISTRICT NO. 205

BID OFFER FORM
Bid# _ - Project at
BID SUBMITTED BY:
Date

The undersigned, having become familiar with the local conditions affecting cost of work and with the Bidding
Documents, including the advertisement of the Invitation for Bid, the Instructions and Supplementary
Instructions to Bidders, this Bid Offer Form, the General and Supplementary Conditions, the Drawings and
Specifications, and Addenda issued thereto, as prepared and issued by the Board of Education of Rockford School
District No. 205, Winnebago and Boone Counties, Illinois hereby agrees to furnish all labor, material and
equipment necessary to do the Work required for the project and IFB identified above, for the amount shown
below:

Note: Contractor to write "No Bid" in the dollar amount section for any line items not bid.

BASE BID:

TOTAL: DOLLARS ($ )

ALTERNATE BIDS:

ALTERNATE BID NO. P-1:  Provide Flow switches and automatic valves as shown on plans, including
connection to present BAS.

TOTAL: DOLLARS ($ )

ALTERNATE BID NO. A-1 : In lieu of removing entire ceiling and replacing with 2x2 suspended
ceiling in classrooms indicated on drawings, remove sections of metal lath and
plaster ceilings and replace with gypsum board. .

TOTAL: DOLLARS ($ )

ADDENDA RECEIVED

The undersigned acknowledges receipt of Addenda to inclusive.



BOARD OF EDUCATION
ROCKFORD SCHOOL DISTRICT NO. 205

BID OFFER FORM

PRE-BID MEETING ATTENDANCE

A Bidder representative attended the Pre-Bid Meeting? YES OR No
SITE VISIT

Existing premises and conditions were checked by an on-site inspection on

CONTRACTOR’S QUALIFICATION STATEMENT

A fully completed AIA Document A305-1986 Contractor’s Qualification Statement is required AND MUST BE
SUBMITTED WITH THE BID. Include at least three references from projects completed in the past five (5) years
with phone number, date of completion, description of work, and project architect (or engineer) contact name
with phone number. Projects must be similar to the scope of this bid, and the bidder must have acted in the
capacity of prime or general contractor.

Contractor has adequate equipment to perform the work properly and expeditiously: Yes No.

COMMENCEMENT AND COMPLETION OF CONTRACT

The undersigned agrees, if awarded the Contract, to commence the contract work within five (5) days of receipt of
Order to Proceed or if required, upon execution of a formal written contract and to complete said Work within the
specified completion time. The undersigned further agrees to execute the Contract, furnish satisfactory
performance and payment bond as well as insurance coverage, as specified in strict accordance with the Contract
Documents.

Date of Commencement of Construction: May 28, 2018
Date of Substantial Completion: August 3, 2018
Date of Final Completion: August 10, 2018
BIDDER:
(Corporation) (Partnership) (Individual) Circle One

Address

Street

City State Zip Code

Phone No. Email address
BIDDER FEIN/SSN NO.
By:
Bidder or Authorized Agent Signature Print name

Title:

Subscribed and sworn to before be this __ day of ,

Notary Public
My commission expires:




BOARD OF EDUCATION
ROCKFORD SCHOOL DISTRICT NO. 205

BID OFFER FORM

BID DEPOSIT CERTIFICATION

A Bid Deposit is required in the amount of 5% of the total Bid including Alternate Bids. This Bid Deposit is to be a
Bid Bond, Bank Draft or Certified Check made payable to the “Rockford School District No. 205”, as a guarantee
that if awarded all or part of the Bid, the firm will enter into a contract to perform with the Board of Education.

Amount of Total Bid $

Amount of Bank draft or Certified Check $

BIDDER:

Signature of Bidder or Authorized Agent



BOARD OF EDUCATION
ROCKFORD SCHOOL DISTRICT NO. 205

BID OFFER FORM

SUBCONTRACTOR LISTING

1. Pursuant to bidding requirements for the Work:

The Bidder, for portions of the Work equaling or exceeding Y2 of 1% of the total Contract Sum, proposes
to use the following Subcontractors. The Bidder proposes to perform all other portions of the Work with
its own forces. The District reserves the right to qualify all Subcontractors. COPY AND ATTACH

ADDITIONAL SHEETS AS NECESSARY.

2. Portion of the Work Subcontractor Name and Address

Bidder:

By:
Bidder or Authorized Agent Signature

-END OF BID OFFER FORM-



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205

ROCKFORD, ILLINOIS

DOCUMENT 007300 — SUPPLEMENTARY CONDITIONS

1. CHANGE ORDER MARK-UPS: Add the following to provisions regarding Change Order mark-
ups in the Conditions of the Contract:

A.

The combined overhead and profit included in the total cost to the Owner for a change in
the Work shall be based on the following schedule:

A

2

3

For the Contractor, for Work performed by the Contractor's own forces, twelve
percent of the cost.

For the Contractor, for Work performed by the Contractor’'s Subcontractors, five
percent of the amount due the Subcontractors.

For each Subcontractor involved, for Work performed by that Subcontractor’s own
forces, twelve percent of the cost.

For each Subcontractor involved, for Work performed by the Subcontractor’s
Subsubcontractors, five percent of the amount due the Sub-subcontractor.

In order to facilitate checking of quotations for extras or credits, all proposals,
except those so minor that their propriety can be seen by inspection, shall be
accompanied by a complete itemization of costs including labor, materials and
Subcontracts. Labor and materials shall be itemized in the manner prescribed
above. Where major cost items are Subcontracts, they shall be itemized also.

END OF DOCUMENT 007300

LDG# 27239

SUPPLEMENTARY CONDITIONS 007300 -1



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205
ROCKFORD, ILLINOIS

SECTION 01 10 00 - SUMMARY

PART 1 - GENERAL

11 SUMMARY OF WORK

A. Project: Piping Upgrades at West Middle School, 1900 North Rockton Avenue, Rockford, IL
61103.

B. Owner: Rockford Public Schools District 205.

C. The Work includes but is not limited to the following:
1. Piping upgrades.

1.2 WORK RESTRICTIONS
A. Contractor's Use of Premises: During construction, Contractor will have limited use of site and
building indicated.

1. Owner will occupy premises during construction. Perform construction only during
normal working hours (7 AM to 4 PM Monday thru Friday, other than holidays), unless
otherwise agreed to in advance by Owner. Clean up work areas and return to a useable
condition at the end of each work period.

PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01 10 00

L&D #27239 SUMMARY 011000-1



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205
ROCKFORD, ILLINOIS

SECTION 01 20 00 - PRICE AND PAYMENT PROCEDURES

PART 1 - GENERAL

11

1.2

1.3

A.

ALLOWANCES

Allowances shall include cost to Contractor of specific products and materials ordered by Owner
under allowance and shall include taxes, freight, and delivery to Project site. Allowances are
specified in the Bid Form.

Obtain three proposals for each allowance and submit to Architect with recommendations.
Purchase products and systems selected by Owner.

Advise Architect of the date when selection and purchase of each product or system described
by an allowance must be completed to avoid delaying the Work.

Submit invoices to show cost of products furnished under each allowance. Reconciliation of
Allowance amounts with actual costs will be by Change Order.

ALTERNATES

An alternate is an amount proposed by bidder for certain work that may be added to or
deducted from the Base Bid amount if Owner accepts the Alternate. The cost or credit for each
alternate is the net addition to or deduction from the Contract Sum to incorporate the Alternate
into the Work. No other adjustments are made to the Contract Sum.

Allowances are specified in the Bid Form.

UNIT PRICES

A unit price is an amount proposed by bidders and stated on the Bid Form as a price per unit of
measurement for work added to or deducted from the Contract Sum by appropriate
modification, if estimated quantities of Work required by the Contract Documents are increased

or decreased. Unit prices are specified in the Bid Form.

Unit prices include all necessary material, plus cost for delivery, installation, insurance,
overhead, and profit.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01 20 00

L&D #27239 PRICE AND PAYMENT PROCEDURES 012000-1



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205
ROCKFORD, ILLINOIS

SECTION 01 30 00 - ADMINISTRATIVE REQUIREMENTS

PART 1 - GENERAL

11

1.2

A.

B.

A.

B.

C.

D.

PROJECT MANAGEMENT AND COORDINATION

Coordinate construction to ensure efficient and orderly installation of each part of the Work.
Schedule and conduct progress meetings at Project site at regular intervals. Notify Owner and
Architect of meeting dates and times. Require attendance of each subcontractor or other entity
concerned with current progress or involved with planning or coordination of future activities.

1. Record minutes and distribute to everyone concerned, including Owner and Architect.

SUBMITTAL PROCEDURES

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

1. 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.

2. Submit three copies of each submittal. Architect will return one copy.

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

Place a permanent label or title block on each submittal for identification. Provide a space
approximately 6 by 8 inches on label or beside title block to record Contractor's review and
approval markings and action taken by Architect. Include the following information on the label:

Project name.

Date.

Name and address of Contractor.

Name and address of subcontractor or supplier.

Number and title of appropriate Specification Section.

arLONE

Identify deviations from the Contract Documents on submittals.

Contractor's Construction Schedule Submittal Procedure: Submit two copies of schedule within
10 working days after date established for Commencement of the Work.

PART 2 - PRODUCTS

21

A.

B.

ACTION SUBMITTALS

Product Data: Mark each copy to show applicable products and options. Include the following:
1. Manufacturer's written recommendations, product specifications, and installation
instructions.

Wiring diagrams showing factory-installed wiring.

Printed performance curves and operational range diagrams.

Testing by recognized testing agency.

Compliance with specified standards and requirements.

arwON

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. Submit
on sheets at least 8-1/2 by 11 inches but no larger than 30 by 42 inches. Include the following:

1. Dimensions and identification of products.
2. Fabrication and installation drawings and roughing-in and setting diagrams.
3. Wiring diagrams showing field-installed wiring.

L&D #27239 ADMINISTRATIVE REQUIREMENTS 013000-1



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205
ROCKFORD, ILLINOIS

C.

2.2

A.

B.

2.3

A.

B.

2.4

A.

B.

4, Notation of coordination requirements.
5. Notation of dimensions established by field measurement.

Samples: Submit Samples for review of kind, color, pattern, and texture and for a comparison

of these characteristics between submittal and actual component as delivered and installed.

Include name of manufacturer and product name on label.

1. If variation is inherent in material or product, submit at least three sets of paired units that
show variations.

INFORMATION SUBMITTALS

Qualification Data: Include lists of completed projects with project names and addresses,
names and addresses of architects and owners, and other information specified.

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

DELEGATED DESIGN

Performance and Design Criteria: Where professional design services or certifications by a

design professional are specifically required of Contractor by the Contract Documents, provide

products and systems complying with specific performance and design criteria indicated.

1. If criteria indicated are not sufficient to perform services or certification required, submit a
written request for additional information to Architect.

Delegated-Design Submittal: In addition to Shop Drawings, Product Data, and other required

submittals, submit three copies of a statement, signed and sealed by the responsible design

professional, for each product and system specifically assigned to Contractor to be designed or

certified by a design professional.

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

CONTRACTOR'S CONSTRUCTION SCHEDULE

Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal Gantt-chart-type
schedule within 10 days of date established for the Notice of Award.

Preparation: Indicate each significant construction activity separately. Identify first workday of
each week with a continuous vertical line.

PART 3 - EXECUTION

3.1

A.

B.

SUBMITTAL 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.

Architect will review each action submittal, make marks to indicate corrections or modifications
required, stamp and mark as appropriate to indicate action taken, and return copies less those
retained.

L&D #27239 ADMINISTRATIVE REQUIREMENTS 013000-2



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205
ROCKFORD, ILLINOIS

3.2 CONTRACTOR'S CONSTRUCTION SCHEDULE
A. Distribute copies of approved schedule to Owner, Architect, subcontractors, testing and

inspecting agencies, and parties identified by Contractor with a need-to-know schedule
responsibility. When revisions are made, distribute updated schedules to the same parties.

B. Updating: At monthly intervals, update schedule to reflect actual construction progress and
activities.
1. As the Work progresses, indicate Actual Completion percentage for each activity.

END OF SECTION 01 30 00

L&D #27239 ADMINISTRATIVE REQUIREMENTS 013000-3



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205
ROCKFORD, ILLINOIS

SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS

PART 1 -

11

A.

PART 2 -

PART 3 -

3.1

3.2

3.3

GENERAL
SECTION REQUIREMENTS

Use Charges: Cost or use charges for temporary facilities shall be included in the Contract
Sum.

Use water and electric power from Owner's existing system without metering and without
payment of use charges.

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

PRODUCTS (Not Applicable)
EXECUTION
TEMPORARY UTILITIES

Sanitary Facilities: Contractor may use existing toilets when the building is not occupied by
students.

Electric Power Service: Provide electric power service and distribution system of sufficient size,
capacity, and power characteristics required for construction operations.
1. Connect temporary service to Owner's existing power source, as directed by Owner.

TEMPORARY SUPPORT FACILITIES

Provide field offices, storage and fabrication sheds, and other support facilities as necessary for
construction operations.

Provide waste-collection containers in sizes adequate to handle waste from construction
operations. Collect waste daily and, when containers are full, legally dispose of waste off-site.
Comply with requirements of authorities having jurisdiction.

Install project identification and other signs in locations approved by Owner to inform the public
and persons seeking entrance to Project.

TEMPORARY SECURITY AND PROTECTION FACILITIES

Provide temporary environmental protection, operate temporary facilities, and conduct
construction in ways and by methods that comply with environmental regulations and that
minimize possible air, waterway, and subsoil contamination or pollution or other undesirable
effects.

Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to separate areas
occupied by Owner from fumes and noise.

Comply with requirements of authorities having jurisdiction for erecting structurally adequate
barricades, including warning signs and lighting.

Install and maintain temporary fire-protection facilities. Comply with NFPA 241.

L&D #27239 TEMPORARY FACILITIES AND CONTROLS 015000-1



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205
ROCKFORD, ILLINOIS

3.4 TERMINATION AND REMOVAL

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

B. Remove temporary facilities and controls no later than Substantial Completion. Personnel
remaining after Substantial Completion will be permitted to use permanent facilities, under
conditions acceptable to Owner.

END OF SECTION 01 50 00

L&D #27239 TEMPORARY FACILITIES AND CONTROLS 015000-2



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205
ROCKFORD, ILLINOIS

SECTION 01 60 00 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

11

A.

SECTION REQUIREMENTS

The term "product” includes the terms "material,
intent.

equipment,” "system," and terms of similar

Product Substitutions: Substitutions include changes in products, materials, equipment, and
methods of construction from those required by the Contract Documents and proposed by
Contractor after award of the Contract.

1. Submit three copies of each request for product substitution.

2. Submit requests within ten days after the Notice of Award.

3. Do not submit unapproved substitutions on Shop Drawings or other submittals.

4. Identify product to be replaced and show compliance with requirements for substitutions.

Include a detailed comparison of significant qualities of proposed substitution with those
of the Work specified, a list of changes needed to other parts of the Work required to
accommodate proposed substitution, and any proposed changes in the Contract Sum or
the Contract Time should the substitution be accepted.

5. Architect will review the proposed substitution and notify Contractor of its acceptance or
rejection.

Comparable Product Requests:

1. Submit three copies of each request for comparable product. Do not submit unapproved
products on Shop Drawings or other submittals.
2. Identify product to be replaced and show compliance with requirements for comparable

product requests. Include a detailed comparison of significant qualities of proposed
substitution with those of the Work specified.

3. Architect will review the proposed product and notify Contractor of its acceptance or
rejection.

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

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

2. Deliver products to Project site in manufacturer's original sealed container or packaging,
complete with labels and instructions for handling, storing, unpacking, protecting, and
installing.

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

4. Store materials in a manner that will not endanger Project structure.

5. Store products that are subject to damage by the elements, under cover in a weathertight

enclosure above ground, with ventilation adequate to prevent condensation.

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.

L&D #27239 PRODUCT REQUIREMENTS 016000-1



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205
ROCKFORD, ILLINOIS

PART 2 - PRODUCTS

21 PRODUCT OPTIONS

A. Provide products that comply with the Contract Documents, are undamaged, and are new at the
time of installation.

1.

2.

Provide products complete with accessories, trim, finish, and other devices and
components needed for a complete installation and the intended use and effect.
Descriptive, performance, and reference standard requirements in the Specifications
establish "salient characteristics" of products.

B. Product Selection Procedures:

1.

2.

3.

Where Specifications name a single product or manufacturer, provide the item indicated
that complies with requirements, or Owner-approved equal.

Where Specifications include a list of names of products or manufacturers, provide one of
the items indicated that complies with requirements, or Owner-approved equal.

Where Specifications include a list of names of products or manufacturers, accompanied
by the term "available products" or "available manufacturers," provide one of the named
items that complies with requirements, or Owner-approved equal. Comply with
provisions for "comparable product requests" for consideration of an unnamed product.
Where Specifications name a product as the "basis-of-design" and include a list of
manufacturers, provide the named product, or Owner-approved equal. Comply with
provisions for "comparable product requests" for consideration of an unnamed product by
the other named manufacturers.

Where Specifications name a single product as the "basis-of-design" and no other
manufacturers are named, provide the named product or Owner-approved equal.
Comply with provisions for "comparable product requests" for consideration of an
unnamed product by another manufacturer.

C. Unless otherwise indicated, Architect will select color, pattern, and texture of each product from
manufacturer's full range of options that includes both standard and premium items.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01 60 00

L&D #27239
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Advancement
‘. of Construction

Technology
SUBSTITUTION
REQUEST
(After the Bidding Phasez
Project: Substitution Request Number:
From:
To: Date:
A/E Project Number:
Re:
Contract For:
Specification Title: Description:
Section: Page: Acrticle/Paragraph:
Proposed Substitution:
“Manufacturer Address: Phone:
Trade Name: Model No.:
Installer: Address: Phone
History: [J Newproduct [] 2-5yearsold X[]5-10yearsold [] More than 10 years old
Differences between proposed substitution and specified product:
X[] Point-by-point comparative data attached
Reason for not providing specified item:
Similar Installation:
Project: Architect:
Address: Owner:
Date Installed:
Proposed substitution affects other parts of Work:X [] No [] Yes; explain
Savings to Owner for accepting substitution: $ )
Proposed substitution changes Contract Time: ] No [J Yes [Add] [Deduct] days.
Supporting Data Attached:  [] Drawings (] Product Data ] Samples [ Tests [J Reports [
© Copyright 1996, Construction Specification Institute, Page of September 1996

99 Canal Center Plaza, Suite 300 Alexandria, VA 22314

CSl Form 13.1A



SUBSTITUTION
REQUEST

(Continued)

The Undersigned certifies:

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

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

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

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

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

Proposed substitution does not affect dimensions and functional clearances.

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

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

Submitted by:

Signed by:

Firm:

Address:

Telephone:

Attachments:

A/E’s REVIEW AND ACTION

[] Substitution approved - Make submittals in accordance with Specification Section 01330.

[] Substitution approved as noted - Make submittals in accordance with Specification Section 01330.
[] Substitution rejected - Use specified materials.

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

Signed by: Date:
Additional Comments: [ contractor [] Subcontractor [] Supplier [J Manufacturer [JAE [
Copyright 1996, Construction Specification Institute, Page of September 1996

99 Canal Center Plaza, Suite 300 Alexandria, VA 22314 CSl Form 13.1A



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205
ROCKFORD, ILLINOIS

SECTION 017300 - EXECUTION
PART 1 - GENERAL

11 SUMMARY

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

Construction layout.
Installation of the Work.
Cutting and patching.
Progress cleaning.
Starting and adjusting.

2 o o

Protection of installed construction.

1.2 QUALITY ASSURANCE

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

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

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

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

4, Visual Elements: Do not cut and patch construction in a manner that results in visual
evidence of cutting and patching. Do not cut and patch exposed construction in a manner
that would, in Architect's opinion, reduce the building's aesthetic qualities. Remove and
replace construction that has been cut and patched in a visually unsatisfactory manner.

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

PART 2 - PRODUCTS

2.1 MATERIALS
A. General: Comply with requirements specified in other Sections.
1. For projects requiring compliance with sustainable design and construction practices and
procedures, use products for patching that comply with sustainable design requirements.

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

LDG# 27239 EXECUTION 017300 -1



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205
ROCKFORD, ILLINOIS

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

PART 3 - EXECUTION

3.1 EXAMINATION

A. Existing Conditions: 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, mechanical and electrical
systems, 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; underground electrical services;
and other utilities.

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

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

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

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

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

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

3.2 PREPARATION

A. Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product. Where portions of the Work are indicated to fit to
other construction, verify dimensions of other construction by field measurements before
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

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

C. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents caused by differing field conditions outside the control of
Contractor, submit a request for information to Architect.

3.3 INSTALLATION

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

1. Make vertical work plumb and make horizontal work level.
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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.

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

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

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

E. Sequence the Work and allow adequate clearances to accommodate movement of construction
items on site and placement in permanent locations.

F. Tools and Equipment: Where possible, select tools or equipment that minimize production of
excessive noise levels.

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

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

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

2. Allow for building movement, including thermal expansion and contraction.

3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions

for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with
integral anchors, that are to be embedded in concrete or masonry. Deliver such items to
Project site in time for installation.

l. 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.

J. Remove and replace damaged, defective, or non-conforming Work.

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

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

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

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

E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free
passage to adjoining areas is unavoidable, coordinate cutting and patching.

F. 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.

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

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

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

Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a
diamond-core drill.

4, Excavating and Backfilling: Comply with requirements in applicable Sections where
required by cutting and patching operations.
5. 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.

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

H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other work. Patch with durable seams that are as invisible as
practicable. Provide materials and comply with installation requirements specified in other
Sections, where applicable.

1. Inspection: Where feasible, test and inspect patched areas after completion to
demonstrate physical integrity of installation.
2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish

restoration into retained adjoining construction in a manner that will minimize evidence of
patching and refinishing.

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 and ensures thermal and moisture integrity of building enclosure.

l. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint,
mortar, oils, putty, and similar materials from adjacent finished surfaces.
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3.5 PROGRESS CLEANING

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

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

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

3. Containerize hazardous and unsanitary waste materials separately from other waste.

Mark containers appropriately and dispose of legally, according to regulations.
a. Use containers intended for holding waste materials of type to be stored.

4, Coordinate progress cleaning for joint-use areas where Contractor and other contractors
are working concurrently.

B. 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.

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

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

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

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials
down sewers or into waterways. Comply with waste disposal requirements in Section 015000
"Temporary Facilities and Controls."

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

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

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

3.6 STARTING AND ADJUSTING

A. Start equipment and operating components to confirm proper operation. Remove malfunctioning
units, replace with new units, and retest.
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B. Adjust equipment for proper operation. Adjust operating components for proper operation
without binding.

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

3.7 PROTECTION OF INSTALLED CONSTRUCTION

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

B. Protection of Existing Items: Provide protection and ensure that existing items to remain
undisturbed by construction are maintained in condition that existed at commencement of the
Work.

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

END OF SECTION 017300
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SECTION 017700 - CLOSEOUT PROCEDURES
PART 1 - GENERAL

11 SUMMARY

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

1. Substantial Completion procedures.
2. Final completion procedures.
3. Warranties.
4, Final cleaning.
5. Repair of the Work.
B. Related Requirements:
1. Section 017823 "Operation and Maintenance Data" for additional operation and
maintenance manual requirements.
2. Section 017839 "Project Record Documents" for submitting Record Drawings, Record
Specifications, and Record Product Data.
1.2 ACTION SUBMITTALS

Product Data: For each type of cleaning agent.
B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.

Certified List of Incomplete Items: Final submittal at final completion.

1.3 CLOSEOUT SUBMITTALS
Certificates of Release: From authorities having jurisdiction.
B. Certificate of Insurance: For continuing coverage.

Field Report: For pest control inspection.

14 SUBSTANTIAL COMPLETION PROCEDURES

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and
corrected (Contractor's punch list), indicating the value of each item on the list and reasons why
the Work is incomplete.

B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days prior
to requesting inspection for determining date of Substantial Completion. List items below that
are incomplete at time of request.

1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction
permitting Owner unrestricted use of the Work and access to services and utilities.
Include occupancy permits, operating certificates, and similar releases.

2. Submit closeout submittals specified in other Division 01 Sections, including project
record documents, operation and maintenance manuals, damage or settlement surveys,
property surveys, and similar final record information.
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3. Submit closeout submittals specified in individual Sections, including specific warranties,
workmanship bonds, maintenance service agreements, final certifications, and similar
documents.

4, Submit maintenance material submittals specified in individual Sections, including tools,

spare parts, extra materials, and similar items, and deliver to location designated by
Owner. Label with manufacturer's name and model nhumber.

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

C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days prior
to requesting inspection for determining date of Substantial Completion. List items below that
are incomplete at time of request.

1. Advise Owner of pending insurance changeover requirements.

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

3. Complete startup and testing of systems and equipment.

4, Perform preventive maintenance on equipment used prior to Substantial Completion.

5. Advise Owner of changeover in utility services.

6. Participate with Owner in conducting inspection and walkthrough with local emergency
responders.

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

8. Complete final cleaning requirements.

9. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate
visual defects.

D. Inspection: Submit a written request for inspection to determine Substantial Completion a

minimum of 10 days prior to date the Work will be completed and ready for final inspection and
tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of
unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after
inspection or will notify Contractor of items, either on Contractor's list or additional items
identified by Architect, that must be completed or corrected before certificate will be issued.

1.5 FINAL COMPLETION PROCEDURES

A. Submittals Prior to Final Completion: Before requesting final inspection for determining final
completion, complete the following:

1. Submit a final Application for Payment.

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

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage
complying with insurance requirements.
4. Submit pest-control final inspection report.
B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of

10 days prior to date the work will be completed and ready for final inspection and tests. On
receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled
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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.

1.6 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Organization of List: Include name and identification of each space and area affected by
construction operations for incomplete items and items needing correction including, if
necessary, areas disturbed by Contractor that are outside the limits of construction.

1. Organize list of spaces in sequential order, proceeding from lowest floor to highest floor.

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

3. Submit list of incomplete items in the following format:
a. MS Excel electronic file. Architect will return annotated file.
1.7 SUBMITTAL OF PROJECT WARRANTIES

A. Time of Submittal: Submit written warranties on request of Architect for designated portions of
the Work where warranties are indicated to commence on dates other than date of Substantial
Completion, or when delay in submittal of warranties might limit Owner's rights under warranty.

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

C. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete
warranty and bond submittal package into a single electronic PDF file with bookmarks enabling
navigation to each item. Provide bookmarked table of contents at beginning of document.

1. Submit on digital media acceptable to Architect.

D. Warranties in Paper Form:

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

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

PART 2 - PRODUCTS

21 MATERIALS

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

PART 3 - EXECUTION

3.1 FINAL CLEANING

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

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each
surface or unit to condition expected in an average commercial building cleaning and
maintenance program. Comply with manufacturer's written instructions.
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1. Complete the following cleaning operations before requesting inspection for certification
of Substantial Completion for entire Project or for a designated portion of Project:

a. 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.

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

C. Remove debris and surface dust from limited access spaces, including roofs,

plenums, shafts, 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; clean
according to manufacturer's recommendations if visible soil or stains remain.

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

g. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
h. Leave Project clean and ready for occupancy.

C. Construction Waste Disposal: Comply with waste disposal requirements in Section 015000
"Temporary Facilities and Controls."

3.2 REPAIR OF THE WORK

A. Complete repair and restoration operations, before requesting inspection for determination of
Substantial Completion.

B. Repair, or remove and replace, defective construction. Repairing includes replacing defective
parts, refinishing damaged surfaces, touching up with matching materials, and properly
adjusting operating equipment. Where damaged or worn items cannot be repaired or restored,
provide replacements. Remove and replace operating components that cannot be repaired.
Restore damaged construction and permanent facilities used during construction to specified
condition.

END OF SECTION 017700

LDG# 27239 CLOSEOUT PROCEDURES 017700 - 4



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205
ROCKFORD, ILLINOIS

SECTION 017823 - OPERATION AND MAINTENANCE DATA
PART 1 - GENERAL

11 SUMMARY

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

Operation and maintenance documentation directory manuals.
Emergency manuals.

Systems and equipment operation manuals.

Systems and equipment maintenance manuals.

Product maintenance manuals.

o~ wnh e

1.2 CLOSEOUT SUBMITTALS

A. Submit operation and maintenance manuals indicated. Provide content for each manual as
specified in individual Specification Sections, and as reviewed and approved at the time of
Section submittals. Submit reviewed manual content formatted and organized as required by

this Section.

1. Architect will comment on whether content of operation and maintenance submittals is
acceptable.

2. Where applicable, clarify and update reviewed manual content to correspond to revisions
and field conditions.

B. Format: Submit operation and maintenance manuals in the following format:

1. Submit on digital media acceptable to Architect. Enable reviewer comments on draft

submittals.

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

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

D. Comply with Section 017700 "Closeout Procedures” for schedule for submitting operation and
maintenance documentation.

1.3 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

A. Organization of Manuals: Unless otherwise indicated, organize each manual into a separate
section for each system and subsystem, and a separate section for each piece of equipment not
part of a system. Each manual shall contain the following materials, in the order listed:

1. Title page.
2. Table of contents.
3. Manual contents.

B. Title Page: Include the following information:
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Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name and contact information for Contractor.
Name and contact information for Architect.

No o krowdhE

Names and contact information for major consultants to the Architect that designed the
systems contained in the manuals.

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

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

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

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

14 EMERGENCY MANUALS

A. Emergency Manual: Assemble a complete set of emergency information indicating procedures
for use by emergency personnel and by Owner's operating personnel for types of emergencies
indicated.

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

1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.

C. 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:

Fire.

Flood.

Gas leak.

Water leak.

Power failure.

Water outage.

System, subsystem, or equipment failure.
Chemical release or spill.
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D. 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.
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E. Emergency Procedures: Include the following, as applicable:

Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside normal operating limits.
Required sequences for electric or electronic systems.

Special operating instructions and procedures.

a r w N

15 SYSTEMS AND EQUIPMENT OPERATION MANUALS

A. Systems and Equipment Operation Manual: Assemble a complete set of data indicating
operation of each system, subsystem, and piece of equipment not part of a system. Include
information required for daily operation and management, operating standards, and routine and
special operating procedures.

B. Content: In addition to requirements in this Section, include operation data required in individual
Specification Sections and the following information:

1. System, subsystem, and equipment descriptions. Use designations for systems and
equipment indicated on Contract Documents.

Performance and design criteria if Contractor has delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

License requirements including inspection and renewal dates.
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C. Descriptions: Include the following:

1. Product name and model number. Use designations for products indicated on Contract
Documents.

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.

© ©® N o ok wDd

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

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

LDG# 27239 OPERATION AND MAINTENANCE DATA 017823 -3



WEST MIDDLE SCHOOL PIPING UPGRADES
ROCKFORD PUBLIC SCHOOLS 205
ROCKFORD, ILLINOIS

1.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

A. Systems and Equipment Maintenance Manuals: Assemble a complete set of data indicating
maintenance of each system, subsystem, and piece of equipment not part of a system. Include
manufacturers’ maintenance documentation, preventive maintenance procedures and
frequency, repair procedures, wiring and systems diagrams, lists of spare parts, and warranty
information.

B. 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 warranties and bonds, as described below.

C. Manufacturers’ Maintenance Documentation: Include the following information for each
component part or piece of equipment:

1. Standard maintenance instructions and bulletins; include only sheets pertinent to product
or component installed. Mark each sheet to identify each product or component
incorporated into the Work. If data include more than one item in a tabular format, identify
each item using appropriate references from the Contract Documents. ldentify data
applicable to the Work and delete references to information not applicable.

a. Prepare supplementary text if manufacturers' standard printed data are not
available and where the information is necessary for proper operation and
maintenance of equipment or systems.

2. Drawings, diagrams, and instructions required for maintenance, including disassembly
and component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.

4, List of items recommended to be stocked as spare parts.

D. Maintenance Procedures: Include the following information and items that detail essential
maintenance procedures:

Test and inspection instructions.

Troubleshooting guide.

Precautions against improper maintenance.

Disassembly; component removal, repair, and replacement; and reassembly instructions.
Aligning, adjusting, and checking instructions.

S o o

Demonstration and training video recording, if available.

E. Maintenance and Service Schedules: Include service and lubrication requirements, list of
required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.

F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with
parts identified and cross-referenced to manufacturers' maintenance documentation and local
sources of maintenance materials and related services.

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

1. Include procedures to follow and required notifications for warranty claims.
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H. Drawings: Prepare drawings supplementing manufacturers’ printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence
and flow diagrams. Coordinate these drawings with information contained in record Drawings to
ensure correct illustration of completed installation.

1.7 PRODUCT MAINTENANCE MANUALS

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

B. 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.

C. 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.

o~ w N PE

D. Maintenance Procedures: Include manufacturer's written recommendations and the following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

o~ wn e

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

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

1. Include procedures to follow and required notifications for warranty claims.
PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)
END OF SECTION 017823
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SECTION 01 78 39 - PROJECT RECORD DOCUMENTS
PART 1 - GENERAL

1.1 SUMMARY
A. Section includes administrative and procedural requirements for project record documents,
including the following:
1. Record Drawings.
2. Record Specifications.
3. Record Product Data.

B. Related Requirements:

1. Section 01 78 23 "Operation and Maintenance Data" for operation and maintenance
manual requirements.

1.2 CLOSEOUT SUBMITTALS
A. Record Drawings: Comply with the following:
1. Number of Copies: Submit copies of record Drawings as follows:
a. Initial Submittal:
1) Submit PDF electronic files of scanned record prints and one set(s) of file
prints.

2) Owner will indicate whether general scope of changes, additional
information recorded, and quality of drafting are acceptable.

b. Final Submittal:
1) Submit PDF electronic files of scanned record prints and one set(s) of prints.
2) Print each drawing, whether or not changes and additional information were
recorded.

B. Record Specifications: Submit one paper copy and annotated PDF electronic files of Project's
Specifications, including addenda and contract modifications.

C. Record Product Data: Submit one paper copy and annotated PDF electronic files and
directories of each submittal.

PART 2 - PRODUCTS

21 RECORD DRAWINGS

A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop
Drawings, incorporating new and revised Drawings as modifications are issued.

1. Preparation: Mark record prints to show the actual installation where installation varies
from that shown originally. Require individual or entity who obtained record data, whether
individual or entity is Installer, subcontractor, or similar entity, to provide information for
preparation of corresponding marked-up record prints.

a. Give particular attention to information on concealed elements that would be
difficult to identify or measure and record later.
b. Record data as soon as possible after obtaining it.
C. Record and check the markup before enclosing concealed installations.
2. Mark the Contract Drawings and Shop Drawings completely and accurately. Use
personnel proficient at recording graphic information in production of marked-up record
prints.
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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.

B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial
Completion, review marked-up record prints with Owner. When authorized, prepare a full set of
corrected digital data files of the Contract Drawings, as follows:

1. Format: Annotated PDF electronic file with comment function enabled.

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 Owner for resolution.

C. Format: Identify and date each record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.

1. Record Prints: Organize record prints and newly prepared record Drawings into
manageable sets. Bind each set with durable paper cover sheets. Include identification
on cover sheets.

2. Format: Annotated PDF electronic file with comment function enabled.

Record Digital Data Files: Organize digital data information into separate electronic files
that correspond to each sheet of the Contract Drawings. Name each file with the sheet
identification. Include identification in each digital data file.

4. Identification: As follows:
a. Project name.
b. Date.
C. Designation "PROJECT RECORD DRAWINGS."
d. Name of Owner.
e. Name of Contractor.

2.2 RECORD SPECIFICATIONS

A. Preparation: Mark Specifications to indicate the actual product installation where installation
varies from that indicated in Specifications, addenda, and contract modifications.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selected.

3. Record the name of manufacturer, supplier, Installer, and other information necessary to
provide a record of selections made.

4. Note related Change Orders, record Product Data, and record Drawings where
applicable.

B. Format: Submit record Specifications as annotated PDF electronic file.
23 RECORD PRODUCT DATA

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

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.
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2. Include significant changes in the product delivered to Project site and changes in
manufacturer's written instructions for installation.
3. Note related Change Orders, record Specifications, and record Drawings where
applicable.
B. Format: Submit record Product Data as annotated PDF electronic file.
2.4 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous
record keeping and submittal in connection with actual performance of the Work. Bind or file
miscellaneous records and identify each, ready for continued use and reference.

B. Format: Submit miscellaneous record submittals as PDF electronic file.
PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording: Maintain one copy of each submittal during the construction period for project record
document purposes. Post changes and revisions to project record documents as they occur; do
not wait until end of Project.

B. Maintenance of Record Documents and Samples: Store record documents and Samples in the
field office apart from the Contract Documents used for construction. Do not use project record
documents for construction purposes. Maintain record documents in good order and in a clean,
dry, legible condition, protected from deterioration and loss. Provide access to project record
documents for Owner's reference during normal working hours.

END OF SECTION 01 78 39
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SECTION 024119 - SELECTIVE DEMOLITION
PART 1 - GENERAL

11 SUMMARY

A. Section Includes:

1. Demolition and removal of selected portions of building or structure.
2. Salvage of existing items to be reused or recycled.
1.2 MATERIALS OWNERSHIP

Unless otherwise indicated, demolition waste becomes property of Contractor.

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and
their contents, commemorative plaques and tablets, and other items of interest or value to
Owner that may be uncovered during demolition remain the property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.

1.3 PREINSTALLATION MEETINGS

A. Predemolition Conference: Conduct conference at Project site.

14 INFORMATIONAL SUBMITTALS
Engineering Survey: Submit engineering survey of condition of building.

B. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures
proposed for protecting individuals and property, for dust control. Indicate proposed locations
and construction of barriers.

C. Schedule of selective demolition activities with starting and ending dates for each activity.

D. Predemolition photographs or video.

15 CLOSEOUT SUBMITTALS
A. Inventory of items that have been removed and salvaged.
1.6 FIELD CONDITIONS

A. Owner will occupy portions of building immediately adjacent to selective demolition area.
Conduct selective demolition so Owner's operations will not be disrupted.

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far
as practical.

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding
with selective demolition.

D. Hazardous Materials:

1. Hazardous materials will be removed by Owner under a separate contract before start of
the Work.

2. If suspected hazardous materials are encountered, do not disturb; immediately notify
Architect and Owner. Hazardous materials will be removed by Owner under a separate
contract.
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E. Storage or sale of removed items or materials on-site is not permitted.
F. 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.

G.  Arrange selective demolition schedule so as not to interfere with Owner's operations.
PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

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

B. Standards: Comply with ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify that utilities have been disconnected and capped before starting selective demolition
operations.
B. Perform an engineering survey of condition of building to determine whether removing any

element might result in structural deficiency or unplanned collapse of any portion of structure or
adjacent structures during selective building demolition operations.

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

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and
protect them against damage.

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas
to be selectively demolished.

1. Owner will arrange to shut off indicated services/systems when requested by Contractor.
2. Arrange to shut off utilities with utility companies.
3. If services/systems are required to be removed, relocated, or abandoned, provide

temporary services/systems that bypass area of selective demolition and that maintain
continuity of services/systems to other parts of building.

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

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

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

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

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

3.3 PROTECTION

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

B. Temporary Shoring: Design, 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.

C. Remove temporary barricades and protections where hazards no longer exist.

3.4 SELECTIVE DEMOLITION

A. 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, hot hammering and
chopping. 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 portable fire-suppression
devices during flame-cutting operations.

4, Maintain fire watch during and after flame-cutting operations.

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

6. Dispose of demolished items and materials promptly.

B. 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.

C. Removed and Salvaged Items:

Clean salvaged items.

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 designated by Owner.

o~ wnh e

Protect items from damage during transport and storage.

D. Removed and Reinstalled ltems:

1. Clean and repair items to functional condition adequate for intended reuse.
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2. Pack or crate items after cleaning and repairing. Identify contents of containers.
3. Protect items from damage during transport and storage.
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.

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

3.5 CLEANING

A. Remove demolition waste materials from Project site

1. Do not allow demolished materials to accumulate on-site.

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

3. Remove debris from elevated portions of building by chute, hoist, or other device that will

convey debris to grade level in a controlled descent.
B. Burning: Do not burn demolished materials.

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

END OF SECTION 024119
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

11 SUMMARY
A. Section Includes:
1. Suspension systems for interior ceilings and soffits.
1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.
PART 2 - PRODUCTS

21 SUSPENSION SYSTEMS

A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, or
double strand of 0.048-inch-diameter wire.

B. Hanger Attachments to Concrete:

1. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to
authorities having jurisdiction, based on ICC-ES AC58 or AC308 as appropriate for the
substrate.

a. Uses: Securing hangers to structure.
b. Type: torque-controlled, adhesive anchor or adhesive anchor.
C. Material for Interior Locations: Carbon-steel components zinc-plated to comply with

ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.
C. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter.

D. Carrying Channels (Main Runners): Cold-rolled, commercial-steel sheet with a base-metal
thickness of 0.0538 inch and minimum 1/2-inch-wide flanges.

1. Depth: 1-1/2 inches.

E. Furring Channels (Furring Members):
1. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch deep.

a. Minimum Base-Metal Thickness: 0.0179 inch.
2.2 AUXILIARY MATERIALS

A. General: Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power,
and other properties required to fasten steel members to substrates.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL
A. Installation Standard: ASTM C 754.
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1. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that apply to
framing installation.

B. Install framing and accessories plumb, square, and true to line, with connections securely
fastened.
C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim,

grab bars, toilet accessories, furnishings, or similar construction.
Install bracing at terminations in assemblies.

Do not bridge building control and expansion joints with non-load-bearing steel framing
members. Frame both sides of joints independently.

3.2 INSTALLING CEILING SUSPENSION SYSTEMS

A. Install suspension system components according to spacings indicated, but not greater than
spacings required by referenced installation standards for assembly types.

B. Isolate suspension systems from building structure where they abut or are penetrated by
building structure to prevent transfer of loading imposed by structural movement.

C. Suspend hangers from building structure as follows:

1. Install hangers plumb and free from contact with insulation or other objects within ceiling
plenum that are not part of supporting structural or suspension system.

a. Splay hangers only where required to miss obstructions and offset resulting
horizontal forces by bracing, countersplaying, or other equally effective means.

2. Where width of ducts and other construction within ceiling plenum produces hanger
spacings that interfere with locations of hangers required to support standard suspension
system members, install supplemental suspension members and hangers in the form of
trapezes or equivalent devices.

a. Size supplemental suspension members and hangers to support ceiling loads
within performance limits established by referenced installation standards.

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts,
eye screws, or other devices and fasteners that are secure and appropriate for substrate,
and in a manner that will not cause hangers to deteriorate or otherwise fail.

4. Do not connect or suspend steel framing from ducts, pipes, or conduit.

D. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet
measured lengthwise on each member that will receive finishes and transversely between
parallel members that will receive finishes.

END OF SECTION 092216
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SECTION 092900 - GYPSUM BOARD
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Interior gypsum board for ceilings and soffits.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.

B. Samples: For each texture finish indicated on same backing indicated for Work.
PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and
construction identical to those tested in assembly indicated according to ASTM E 119 by an
independent testing agency.

2.2 GYPSUM BOARD, GENERAL

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and
that correspond with support system indicated.

2.3 INTERIOR GYPSUM BOARD FOR CEILINGS AND SOFFITS
A. Interior Gypsum Soffit Board: ASTM C 1396/C 1396M, with manufacturer's standard edges.
1. Core: 5/8 inch, Type X.
24 TRIM ACCESSORIES
A. Interior Trim: ASTM C 1047.

1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced
galvanized-steel sheet.

2. Shapes:

a. Cornerbead.
b. LC-Bead: J-shaped; exposed long flange receives joint compound.
C. Expansion (control) joint.
25 JOINT TREATMENT MATERIALS
A. General: Comply with ASTM C 475/C 475M.

w

Joint Tape:

1. Interior Gypsum Board: Paper.

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible
with other compounds applied on previous or for successive coats.
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1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas,
use setting-type taping compound.

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and
trim flanges, use setting-type taping compound.

a. Use setting-type compound for installing paper-faced metal trim accessories.
3. Fill Coat: For second coat, use setting-type, sandable topping compound.
4, Finish Coat: For third coat, use setting-type, sandable topping compound.
2.6 AUXILIARY MATERIALS

A. General: Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written instructions.

B. Steel Drill Screws: ASTM C 1002 unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members from
0.033t0 0.112 inch thick.

PART 3 - EXECUTION

3.1 APPLYING AND FINISHING PANELS

A. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold
damaged.

Comply with ASTM C 840.

w

C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural
abutments. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with edge
trim where edges of panels are exposed. Seal joints between edges and abutting structural
surfaces with acoustical sealant.

D. For trim with back flanges intended for fasteners, attach to framing with same fasteners used for
panels. Otherwise, attach trim according to manufacturer's written instructions.

m

Prefill open joints, rounded or beveled edges, and damaged surface areas.

m

Apply joint tape over gypsum board joints, except for trim products specifically indicated as not
intended to receive tape.

G. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to
ASTM C 840:

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
2. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated.

a. Primer and its application to surfaces are specified in Section 099123 "Interior
Painting."

3.2 PROTECTION

A. Protect installed products from damage from weather, condensation, direct sunlight,
construction, and other causes during remainder of the construction period.

B. Remove and replace panels that are wet, moisture damaged, and mold damaged.
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END OF SECTION 092900
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SECTION 095113 - ACOUSTICAL PANEL CEILINGS
PART 1 - GENERAL

1.1 SUMMARY
A. Section includes acoustical panels and exposed suspension systems for interior ceilings.
1.2 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Samples: For each exposed product and for each color and texture specified.
1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, and coordinated with each
other, using input from installers of the items involved.

B. Product test reports.
C. Research reports.

D. Field quality-control reports.
1.5 CLOSEOUT SUBMITTALS
A. Maintenance data.
PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: Class A according to ASTM E 1264.
2. Smoke-Developed Index: 50 or less.

2.2 ACOUSTICAL PANELS

A. Basis-of-Design Product: Subject to compliance with requirements, provide USG Corporation
Radar ClimaPlus No. 22523 or Owner-approved equal product by one of the following:

American Gypsum.

Armstrong World Industries, Inc.
CertainTeed Corporation.
Rockfon (Rockwool International).

P wbdPE

w

Acoustical Panel Standard: Manufacturer's standard panels according to ASTM E 1264.
C. Classification: Type Ill, Form 2, Pattern CE.
Color: White.

©
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E Light Reflectance (LR): 0.84.

F Ceiling Attenuation Class (CAC): 40.

G. Noise Reduction Coefficient (NRC): 0.70.

H Edge/Joint Detail: Shadowline Tapered (SLT).
Thickness: 3/4 inch.
Modular Size: 24 by 24 inches.

_(_l._

2.3 METAL SUSPENSION SYSTEM

A. Basis-of-Design Product: Subject to compliance with requirements, provide USG Corporation or
a comparable product by one of the following:

1. American Gypsum.
2. Armstrong World Industries, Inc.
3. CertainTeed Corporation.
4. Rockfon (Rockwool International).
B. Metal Suspension-System Standard: Manufacturer's standard, direct-hung, metal suspension

system and accessories according to ASTM C 635/C 635M.

C. Wide-Face, Capped, Double-Web, Steel Suspension System: Main and cross runners roll
formed from cold-rolled steel sheet; prepainted, electrolytically zinc coated, or hot-dip
galvanized, G30 coating designation; with prefinished 15/16-inch-wide metal caps on flanges.

1. Structural Classification: Intermediate-duty system.
2. End Condition of Cross Runners: Override (stepped) or butt-edge type.
3. Face Design: Flat, flush.
4, Cap Material: Cold-rolled steel or aluminum.
5. Cap Finish: Painted white.
2.4 ACCESSORIES

A. Attachment Devices: Size for five times the design load indicated in ASTM C 635/C 635M,
Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements.

25 METAL EDGE MOLDINGS AND TRIM

A. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not
indicated, manufacturer's standard moldings for edges and penetrations that comply with
seismic design requirements; formed from sheet metal of same material, finish, and color as
that used for exposed flanges of suspension-system runners.

PART 3 - EXECUTION

3.1 PREPARATION

A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at
opposite edges of each ceiling. Avoid using less-than-half-width panels at borders unless
otherwise indicated.

B. Layout openings for penetrations centered on the penetrating items.
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3.2 INSTALLATION

A. Install acoustical panel ceilings according to ASTM C 636/C 636M and manufacturer's written
instructions.

B. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and
where necessary to conceal edges of acoustical panels.

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of
moldings before they are installed.
2. Do not use exposed fasteners, including pop rivets, on moldings and trim.

END OF SECTION 095113
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SECTION 099123 - INTERIOR PAINTING
PART 1 - GENERAL

11 SUMMARY

A. Section includes surface preparation and the application of paint systems on the following
interior substrates:

1. Gypsum board.
1.2 DEFINITIONS

A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees,
according to ASTM D 523.

B. MPI Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees,
according to ASTM D 523.

C. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to
ASTM D 523.

D. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees,
according to ASTM D 523.

MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.
MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.
G. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

mom

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product. Include preparation requirements and application
instructions.

1. Include Printout of current "MPI Approved Products List" for each product category
specified, with the proposed product highlighted.

B. Samples: For each type of paint system and in each color and gloss of topcoat.
PART 2 - PRODUCTS

21 PAINT, GENERAL

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its
"MPI Approved Products Lists."

B. Material Compatibility:
1. Materials for use within each paint system shall be compatible with one another and

substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, products shall be recommended in writing by topcoat
manufacturers for use in paint system and on substrate indicated.

C. Colors: As selected by Architect from manufacturer's full range.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter
as follows:

1. Gypsum Board: 12 percent.

C. Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

D. Proceed with coating application only after unsatisfactory conditions have been corrected.

1. Application of coating indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural
Painting Specification Manual" applicable to substrates and paint systems indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable and
are not to be painted. If removal is impractical or impossible because of size or weight of item,
provide surface-applied protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to reinstall
items that were removed. Remove surface-applied protection if any.

3.3 APPLICATION

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI
Architectural Painting Specification Manual."

B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

3.4 INTERIOR PAINTING SCHEDULE

A. Gypsum Board and Plaster Substrates:
1. Institutional Low-Odor/VOC Latex System MPI INT 9.2M:
a. Prime Coat: Primer sealer, interior, institutional low odor/VOC, MPI #149.
b. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.

C. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3), MPI #145.

END OF SECTION 099123
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

11

A.

1.2

A.

1.3

A.

14

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 the following:

Piping materials and installation instructions common to most piping systems.
Dielectric fittings.

Mechanical sleeve seals.

Sleeves.

Escutcheons.

Supports and anchorages.

oukhwnNE

SUBMITTALS

Product Data: For the following:
1. Mechanical sleeve seals.

DELIVERY, STORAGE, AND HANDLING
Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,

storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.

PART 2 - PRODUCTS

21

A.

2.2

A.

B.

C.

PIPE, TUBE, AND FITTINGS

Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining
methods.

JOINING MATERIALS
Refer to individual Division 22 piping Sections for special joining materials not listed below.

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
contents.
1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless
thickness or specific material is indicated.
a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.
2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or
ring type, unless otherwise indicated.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
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2.3

24

2.5

2.6

D.

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

DIELECTRIC FITTINGS

Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.

Insulating Material: Suitable for system fluid, pressure, and temperature.

Dielectric Unions: Factory-fabricated, union assembly, for 250-psig minimum working pressure
at 180 deg F.

Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or 300-psig
minimum working pressure as required to suit system pressures.

Dielectric-Flange Kits: Companion-flange assembly for field assembly. Include flanges, full-

face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic

washers, and steel backing washers.

1. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig
minimum working pressure where required to suit system pressures.

Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic
lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.

Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining;
plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.

MECHANICAL SLEEVE SEALS

Description: Modular sealing element unit, designed for field assembly, to fill annular space

between pipe and sleeve.

1. Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include type
and number required for pipe material and size of pipe.

2. Pressure Plates: Plastic. Include two for each sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each sealing
element.

SLEEVES

Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
ESCUTCHEONS
Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely

fit around pipe, tube, and insulation of insulated piping and an OD that completely covers
opening.
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PART 3 - EXECUTION

3.1

A.

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirements and Division 22 Sections specifying piping
systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Install piping as indicated unless deviations to layout are approved on Coordination
Drawings.

Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system operating
pressure.

Install escutcheons for penetrations of walls, ceilings, and floors.
Sleeves are not required for core-drilled holes.

Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions,
and concrete floor and roof slabs.
1. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches above finished floor level. Extend cast-iron sleeve fittings
below floor slab as required to secure clamping ring if ring is specified.

2. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation. Use the following sleeve materials:
a. Steel Pipe Sleeves: For pipes smaller than NPS 6.

3. Except for underground wall penetrations, seal annular space between sleeve and pipe

or pipe insulation, using joint sealants appropriate for size, depth, and location of joint.

Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and

mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between

pipe and sleeve for installing mechanical sleeve seals.

1. Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
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3.2

3.3

3.4

3.5

B.

mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials.

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 22 Sections
specifying piping systems.

Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

PIPING CONNECTIONS

Make connections according to the following, unless otherwise indicated:

1. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping
materials of dissimilar metals.

PAINTING

Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and
procedures to match original factory finish.

ERECTION OF METAL SUPPORTS AND ANCHORAGES

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor plumbing materials and equipment.

Field Welding: Comply with AWS D1.1.

END OF SECTION 220500
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

11

A.

1.2

1.3

14

15

RELATED DOCUMENTS

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

SUMMARY
Section Includes:
1. Bronze ball valves.

2. Iron, single-flange butterfly valves.

Related Sections:

1. Division 22 plumbing piping Sections for specialty valves applicable to those Sections
only.

2. Division 22 Section "ldentification for Plumbing Piping and Equipment" for valve tags and
schedules.

SUBMITTALS

Product Data: For each type of valve indicated.
QUALITY ASSURANCE

Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.

ASME Compliance:

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
2. ASME B31.1 for power piping valves.

3. ASME B31.9 for building services piping valves.

NSF Compliance: NSF 61 for valve materials for potable-water service.

Valves shall be “low lead” compliant.

DELIVERY, STORAGE, AND HANDLING

Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.

2. Protect threads, flange faces, grooves, and weld ends.

3. Set ball valves open to minimize exposure of functional surfaces.
4, Set butterfly valves closed or slightly open.

Use the following precautions during storage:

1. Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew point temperature. |If
outdoor storage is necessary, store valves off the ground in watertight enclosures.
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PART 2 - PRODUCTS

21

2.2

2.3

A.

GENERAL REQUIREMENTS FOR VALVES
Refer to valve schedule articles for applications of valves.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types:
1. Hand lever: For quarter-turn valves NPS 6 and smaller.

Valves in Insulated Piping: With 2-inch stem extensions and the following features:

1. Ball Valves: With extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

2. Butterfly Valves: With extended neck.

Valve-End Connections:
1. Flanged: With flanges according to ASME B16.1 for iron valves.
2. Solder Joint: With sockets according to ASME B16.18.

BRONZE BALL VALVES

Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

American Valve, Inc.

Conbraco Industries, Inc.; Apollo Valves.

Crane Co.; Crane Valve Group; Crane Valves.

Hammond Valve.

Milwaukee Valve Company.

NIBCO INC.

Red-White Valve Corporation.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
escription:

Standard: MSS SP-110.

SWP Rating: 150 psig.

CWP Rating: 600 psig.

Body Design: Two piece.

Body Material: Bronze.

Ends: Threaded.

Seats: PTFE or TFE.

Stem: Bronze.

Ball: Chrome-plated brass.

Port: Full.

N
TTSTQ@T0R0TROTQ 0RO T

IRON, SINGLE-FLANGE BUTTERFLY VALVES

200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Aluminum-Bronze Disc:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Conbraco Industries, Inc.; Apollo Valves.
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b. Crane Co.; Crane Valve Group; Jenkins Valves.
C. Crane Co.; Crane Valve Group; Stockham Division.
d. Hammond Valve.
e. Milwaukee Valve Company.: CL Series.
f. NIBCO INC.
g. Red-White Valve Corporation.
h. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
2. Description:
a. Standard: MSS SP-67, Type .
b. CWP Rating: 200 psig.
C. Body Design: Lug type; suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.
d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron.
e. Seat: EPDM.
f. Stem: One- or two-piece stainless steel.
g. Disc: Aluminum bronze.

PART 3 - EXECUTION

3.1

A.

3.2

3.3

3.4

EXAMINATION

Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves.

VALVE INSTALLATION

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

Locate valves for easy access and provide separate support where necessary.
Install valves in horizontal piping with stem at or above center of pipe.

Install valves in position to allow full stem movement.

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valves if persistent leaking occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valve applications are not indicated, use the following:
1. Shutoff Service: Ball or butterfly.
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2. Butterfly Valve Dead-End Service: Single-flange (lug) type.
3. Throttling Service: Ball valves.

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves
with higher SWP classes or CWP ratings may be substituted.

C. Select valves, except wafer types, with the following end connections:
1. For Copper Tubing, NPS 3” and Smaller: Soldered or Pressure-Sealed ends.
2. For Copper Tubing, NPS 4 and larger: Flanged ends.
3. For Grooved-End Copper Tubing: Valve ends may be grooved.
35 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2-1/2 and Smaller:
1. Ball Valves: Two piece, full port, brass or bronze with bronze trim.

B. Pipe NPS 3 and Larger:
1. Iron, Single-Flange Butterfly Valves: 200 CWP, EPDM seat, aluminum-bronze disc.

END OF SECTION 220523
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY
A. This Section includes the following hangers and supports for plumbing system piping and
equipment:
1. Steel pipe hangers and supports.
2. Trapeze pipe hangers.
3. Fastener systems.
1.3 DEFINITIONS

A. MSS: Manufacturers Standardization Society for The Valve and Fittings Industry Inc.

B. Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and
Supports.”

14 SUBMITTALS

A. Product Data: For the following:
1. Steel pipe hangers and supports.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the

manufacturers specified.
2.2 STEEL PIPE HANGERS AND SUPPORTS

A. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. Refer to Part 3
"Hanger and Support Applications" Article for where to use specific hanger and support types.

B. Manufacturers:
1. B-Line Systems, Inc.; a division of Cooper Industries.
2. ERICO/Michigan Hanger Co.
3. Globe Pipe Hanger Products, Inc.
4, Grinnell Corp.
5. Tolco Inc.

C. Galvanized, Metallic Coatings: Pregalvanized or hot dipped.
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D.

2.3

A.

2.4

A.

B.

2.5

A.

Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support of
bearing surface of piping.

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.

FASTENER SYSTEMS

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

1. Manufacturers:

Hilti, Inc.

ITW Ramset/Red Head.

Masterset Fastening Systems, Inc.

MKT Fastening, LLC.

Powers Fasteners.

®aoow

Mechanical-Expansion Anchors: Insert-wedge-type stainless steel, for use in hardened portland
cement concrete with pull-out, tension, and shear capacities appropriate for supported loads
and building materials where used.
1. Manufacturers:

a. B-Line Systems, Inc.; a division of Cooper Industries.

b Empire Industries, Inc.

C. Hilti, Inc.

d. ITW Ramset/Red Head.

e MKT Fastening, LLC.

f. Powers Fasteners.

MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.

PART 3 - EXECUTION

3.1

A.

w

C.

D.

HANGER AND SUPPORT APPLICATIONS

Specific hanger and support requirements are specified in Sections specifying piping systems
and equipment.

Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in
piping system Sections.

Use hangers and supports with galvanized, metallic coatings for piping and equipment that will
not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:
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1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated stationary pipes, NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of 120 to 450 deg F pipes,
NPS 4 to NPS 16, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes, NPS 3/4 to NPS 24, requiring clamp flexibility and up to 4 inches of insulation.

4, Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes, NPS 1/2 to
NPS 24, if little or no insulation is required.

5. Pipe Hangers (MSS Type 5): For suspension of pipes, NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection.

6. U-Bolts (MSS Type 24): For support of heavy pipes, NPS 1/2 to NPS 30.

7. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

8. Pipe Saddle Supports (MSS Type 36): For support of pipes, NPS 4 to NPS 36, with steel
pipe base stanchion support and cast-iron floor flange.

F. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers, NPS 3/4 to
NPS 20.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers, NPS 3/4
to NPS 20, if longer ends are required for riser clamps.

G. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
3. Malleable-lIron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.

H. Building Attachments: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

5. C-Clamps (MSS Type 23): For structural shapes.

6. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.

7. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

l. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.
2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.

J. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not
specified in piping system Sections.
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K. Use powder-actuated fasteners or mechanical-expansion anchors instead of building

attachments where required in concrete construction.
3.2 HANGER AND SUPPORT INSTALLATION

A. Steel Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from building
structure.

B. Trapeze Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze
pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified above for individual
pipe hangers.

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.
Weld steel according to AWS D1.1.

C. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured. Use
operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

D. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and
other accessories.

E. Load Distribution: Install hangers and supports so piping live and dead loads and stresses from
movement will not be transmitted to connected equipment.

F. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum
pipe deflections allowed by ASME B31.9 (for building services piping) are not exceeded.

G. Insulated Piping: Comply with the following:

1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.

C. Do not exceed pipe stress limits according to ASME B31.9 for building services
piping.

2. Hanger shall not project through insulation. Install MSS SP-58, Type 40, protective
shields on piping with vapor barrier. Shields shall span an arc of 180 degrees.

3. Pipes NPS 8 and Larger: Include wood inserts.

4, Insert Material: Length at least as long as protective shield.

3.3 METAL FABRICATIONS
A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers.
B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be

shop welded because of shipping size limitations.
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C. Field Welding: Comply with AWS D1.1 procedures for shielded metal arc welding, appearance
and quality of welds, and methods used in correcting welding work, and with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4, Finish welds at exposed connections so no roughness shows after finishing and contours

of welded surfaces match adjacent contours.
3.4 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

END OF SECTION 220529
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

11

1.2

13

14

A.

A.

A.

B.

A.

B.

C.

RELATED DOCUMENTS

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

SUMMARY
Section Includes:
1. Pipe labels.
2. Valve tags.
SUBMITTALS

Product Data: For each type of product indicated.

Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.

COORDINATION

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

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

21

2.2

A.

B.

C.

A.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover circumference
of pipe and to attach to pipe without fasteners or adhesive.

Pipe Label Contents: Include identification of piping service using same designations or

abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both
directions, or as separate unit on each pipe label to indicate flow direction.

2. Lettering Size: At least 1-1/2 inches high.

VALVE TAGS

Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-

inch numbers.

1. Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or stamped
holes for attachment hardware.
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2. Fasteners: Brass beaded chain.
B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve

number, piping system, system abbreviation (as shown on valve tag), location of valve (room or
space), normal-operating position (open, closed, or modulating), and variations for identification.
Mark valves for emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

A.

A.

B.

PREPARATION

Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.

PIPE LABEL INSTALLATION
Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;

machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and
exterior exposed locations as follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

4, At access doors, manholes, and similar access points that permit view of concealed
piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 25 feet along each run. Reduce intervals to 10 feet in

areas of congested piping and equipment.
VALVE-TAG INSTALLATION

Install tags on valves and control devices in piping systems, except check valves; valves within
factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering
hose connections; and similar roughing-in connections of end-use fixtures and units. List
tagged valves in a valve schedule.

Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and
with captions similar to those indicated in the following subparagraphs:
1. Valve-Tag Size and Shape:

a. Cold Water: 1-1/2 inches, round.

b. Hot Water: 1-1/2 inches, round.
2. Valve-Tag Color:

a. Cold Water: Natural.

b. Hot Water: Natural.
3. Letter Color:

a. Cold Water: Black.

b. Hot Water: Black.

END OF SECTION 220553
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SECTION 220700 - PLUMBING INSULATION

PART 1 - GENERAL

11

A.

1.2

1.3

14

15

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Insulation Materials:
a. Mineral fiber.
Insulating cements.
Adhesives.

Mastics.

Lagging adhesives.
Sealants.
Factory-applied jackets.
Field-applied jackets.
. Tapes.

0. Securements.

1. Corner angles.

RBPBOoo~NoGO~wWN

SUBMITTALS
Product Data: For each type of product indicated.
QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of
Apprenticeship and Training.

Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per ASTM E 84,
by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label
insulation and jacket materials and adhesive, mastic, tapes, and cement material containers,
with appropriate markings of applicable testing and inspecting agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.
COORDINATION

Coordinate size and location of supports, hangers, and insulation shields specified in
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment.”

Coordinate clearance requirements with piping Installer for piping insulation application and
equipment Installer for equipment insulation application. Before preparing piping Shop
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1.6

A.

Drawings, establish and maintain clearance requirements for installation of insulation and field-
applied jackets and finishes and for space required for maintenance.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required. Insulation
application may begin on segments that have satisfactory test results.

PART 2 - PRODUCTS

21

A.

B.

C.

D.

2.2

A.

B.

2.3

A.

B.

C.

24

A.

B.

INSULATION MATERIALS

Comply with requirements in Part 3 schedule articles for where insulating materials shall be
applied.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

Mineral-Fiber, Preformed Pipe Insulation:

1. Products: Subject to compliance with requirements, provide one of the following:
a. Johns Manville; Micro-Lok.
b. Knauf Insulation; 1000(Pipe Insulation.
C. Owens Corning; Fiberglas Pipe Insulation.
2. Type |, 850 deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.

Comply with ASTM C 547, Type |, Grade A, with factory-applied ASJ-SSL. Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article.

INSULATING CEMENTS
Mineral-Fiber Insulating Cement: Comply with ASTM C 195.

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply  with
ASTM C 449/C 449M.

ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated, unless otherwise indicated.

ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A for bonding insulation jacket lap seams and joints.

PVC Jacket Adhesive: Compatible with PVC jacket.
MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-C-19565C, Type II.

Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient
services.
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2.5

2.6

2.7

2.8

2.9

A.

LAGGING ADHESIVES

Description: Comply with MIL-A-3316C Class I, Grade A and shall be compatible with insulation

materials, jackets, and substrates.

1. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over equipment and pipe insulation.

2. Service Temperature Range: Minus 50 to plus 180 deg F.

3. Color: White.

SEALANTS

Joint Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Permanently flexible, elastomeric sealant.

3. Service Temperature Range: Minus 100 to plus 300 deg F.

4. Color: White or gray.

ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.

3. Service Temperature Range: Minus 40 to plus 250 deg F.

4. Color: White.

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When

factory-applied jackets are indicated, comply with the following:

1. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type I.

FIELD-APPLIED JACKETS
Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.

PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

1. Adhesive: As recommended by jacket material manufacturer.

2. Color: White.

3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

ogukrwnE

PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.
Suitable for indoor and outdoor applications.
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1. Width: 2 inches.
2. Thickness: 6 mils.
3. Adhesion: 64 ounces force/inch in width.
4, Elongation: 500 percent.

C.

2.10

A.

2.11

A.

Tensile Strength: 18 Ibf/inch in width.

SECUREMENTS

Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
CORNER ANGLES

PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784,
Class 16354-C. White or color-coded to match adjacent surface.

PART 3 - EXECUTION

3.1

A.

3.2

A.

B.

3.3

A.

@

C.

D.

m

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation and other
conditions affecting performance of insulation application.

1. Verify that systems and equipment to be insulated have been tested and are free of
defects.

2. Verify that surfaces to be insulated are clean and dry.

3. Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.

GENERAL INSTALLATION REQUIREMENTS
Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of equipment and piping including fittings, valves, and

specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of equipment and pipe system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
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G. Keep insulation materials dry during application and finishing.

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

I Install insulation with least number of joints practical.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

K. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket.
Secure strips with adhesive and outward clinching staples along both edges of strip,
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal
seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps
with outward clinching staples along edge at 2 inches o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4, Cover joints and seams with tape as recommended by insulation material manufacturer
to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and
at ends adjacent to pipe flanges and fittings.

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nhominal
thickness.

M.  Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.

3.4 PENETRATIONS

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Seal with fire-stopping.

C. Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies.

3.5 GENERAL PIPE INSULATION INSTALLATION

A. Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
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1.

2.

Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity, unless otherwise indicated.

Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same
material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets,
valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement.

Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels,
and equipment. Shape insulation at these connections by tapering it to and around the
connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.

3.6 MINERAL-FIBER INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:

1.

Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above ambient surfaces, secure laps with
outward clinched staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below ambient surfaces, do not staple
longitudinal tabs but secure tabs with additional adhesive as recommended by insulation
material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with mineral-fiber blanket insulation.

4, Install jacket material with manufacturer's recommended adhesive, overlap seams at
least 1 inch, and seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when
available.

2. When preformed insulation elbows and fittings are not available, install mitered sections

L&D #27239
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D. Insulation Installation on Valves and Pipe Specialties:
1. Install preformed sections of same material as straight segments of pipe insulation when
available.
2. When preformed sections are not available, install mitered sections of pipe insulation to
valve body.
3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.
4, Install insulation to flanges as specified for flange insulation application.
3.7 FIELD-APPLIED JACKET INSTALLATION

A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints. Seal with manufacturer's recommended adhesive.

3.8 Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish
bead along seam and joint edge.

3.9 PIPING INSULATION SCHEDULE, GENERAL
A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.

3.10 INDOOR PIPING INSULATION SCHEDULE

A. Domestic Cold Water:

1. Insulation shall be one of the following:
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.
B. Domestic Hot and Recirculated Hot Water:
1. Insulation shall be one of the following:
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.

3.11 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket.

B. Piping, Exposed:
1. PVC: 30 mils thick.

END OF SECTION 220700
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

11

1.2

1.3

14

15

A.

A.

A.

A.

A.

B.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

Copper tube and fittings.

Piping joining materials.

Transition fittings.
Dielectric fittings.

el Sl

PERFORMANCE REQUIREMENTS

Provide components and installation capable of producing domestic water piping systems with
125 psig, unless otherwise indicated.

SUBMITTALS

Product Data: For pipe, tube, fittings, and couplings.

QUALITY ASSURANCE

Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through
9," for potable domestic water piping and components.

PART 2 - PRODUCTS

21

2.2

A.

B.

C.

A.

PIPING MATERIALS

Refer to Part 3 "Pipe and Fitting Applications" Article for applications of pipe, tube, fitting, and
joining materials.

Transition Couplings for Aboveground Pressure Piping: Coupling or other manufactured fitting
the same size as, with pressure rating at least equal to and ends compatible with, piping to be
joined.

Comply with NSF 372 for low lead.

COPPER TUBE AND FITTINGS

Hard Copper Tube: ASTM B 88, Types L, water tube, drawn temper.

1. Copper Pressure Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint fittings. Furnish wrought-copper fittings if indicated.
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2.3

2.4

2.5

2. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. Furnish Class 300
flanges if required to match piping.
3. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.
4, Copper Pressure-Seal-Joint Fittings:
a. Fittings for NPS 2 and Smaller: Wrought-copper fitting with EPDM-rubber, O-ring
seal in each end.
b. Fittings for NPS 2-1/2 to NPS 4: Cast-bronze or wrought-copper fitting with EPDM-
rubber, O-ring seal in each end.
5. Copper, Grooved-End Fittings: ASTM B 75 copper tube or ASTM B 584 bronze castings.
a. Grooved-End-Tube Couplings: Copper-tube dimensions and design similar to
AWWA C606. Include ferrous housing sections, gasket suitable for hot water, and
bolts and nuts.

TRANSITION FITTINGS

General Requirements:

1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.

VALVES

Bronze and cast-iron, general-duty valves are specified in Division 22 Section "General-Duty
Valves for Plumbing Piping."

Balancing and drain valves are specified in Division 22 Section "Domestic Water Piping
Specialties.”

DIELECTRIC FITTINGS

General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

Dielectric Unions:

1. Standard: ASSE 1079.

2. Pressure Rating: 125 psig minimum at 180 deg F.

3. End Connections: Solder-joint copper alloy and threaded ferrous.

Dielectric Flanges:

1. Standard: ASSE 1079.

2. Factory-fabricated, bolted, companion-flange assembly.

3. Pressure Rating: 125 psig minimum at 180 deg F.

4. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint
copper alloy and threaded ferrous.

Dielectric-Flange Insulating Kits:
1. Nonconducting materials for field assembly of companion flanges.
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2. Pressure Rating: 150 psig.
3. Gasket: Neoprene or phenolic.
4, Bolt Sleeves: Phenolic or polyethylene.
5. Washers: Phenolic with steel backing washers.

E.

Dielectric Nipples:

Standard: IAPMO PS 66.

Electroplated steel nipple complying with ASTM F 1545.
Pressure Rating and Temperature: 300 psig at 225 deg F.
End Connections: Male threaded or grooved.

Lining: Inert and noncorrosive, propylene.

ahrwdNE

PART 3 - EXECUTION

3.1

3.2

3.3

A.

B.

C.

D.

A.

B.

C.

A.

B.

PIPE AND FITTING APPLICATIONS

Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below, unless otherwise indicated.

Flanges may be used on aboveground piping, unless otherwise indicated.
Grooved joints may be used on aboveground grooved-end piping.

Aboveground Domestic Water Piping: Use any of the following piping materials for each size

range:

1. Hard copper tube, Type L; copper pressure fittings; and soldered joints.

2. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); copper pressure-seal-
joint fittings; and pressure-sealed joints.

3. NPS 2 and larger: Hard copper tube, Type L with grooved ends; copper grooved-end
fittings; grooved-end-tube couplings; and grooved joints.

VALVE APPLICATIONS

Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures
that do not have supply stops.

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.

Install calibrated balancing valves in each hot-water circulation return branch and discharge
side of each pump and circulator. Set calibrated balancing valves partly open to restrict but not
stop flow. Calibrated balancing valves are specified in Division 22 Section "Domestic Water
Piping Specialties."

PIPING INSTALLATION

Basic piping installation requirements are specified in Division 22 Section "Common Work
Results for Plumbing."

Install domestic water piping level without pitch and plumb.
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C. Rough-in domestic water piping for water-meter installation according to utility company's
requirements.
3.4 JOINT CONSTRUCTION
A. Basic piping joint construction requirements are specified in Division 22 Section "Common Work
Results for Plumbing."
B. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping: AWWA C600 and AWWA M41.
C. Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy
solder; and ASTM B 828 procedure, unless otherwise indicated.
D. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with
tools recommended by fitting manufacturer.
E. Grooved Joints: Assemble joints with grooved-end-pipe or grooved-end-tube coupling housing,
gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.
3.5 WATER METER INSTALLATION
A. Rough-in domestic water piping and install water meters according to utility company's
requirements.
B. Install water meters according to AWWA M6 and utility's requirements.
3.6 HANGER AND SUPPORT INSTALLATION
A. Pipe hanger and support devices are specified in Division 22 Section "Hangers and Supports
for Plumbing Piping and Equipment.” Install the following:
1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2. Individual, Straight, Horizontal Piping Runs: According to the following:
a. MSS Type 1, adjustable, steel clevis hangers.
B. Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping
and Equipment.”
C. Support vertical piping and tubing at base and at each floor.
D. Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8 inch.
E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:
1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
4. NPS 2-1/2: 108 inches with 1/2-inch rod.
5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
6. NPS 6: 10 feet with 5/8-inch rod.
7. NPS 8: 10 feet with 3/4-inch rod.
F. Install supports for vertical copper tubing every 10 feet.
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G. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod
diameters:
1. NPS 2 and Smaller: 48 inches with 3/8-inch rod.

H. Install

supports for vertical PVC piping every 48 inches.

I Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.

3.7 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment and machines to allow service and maintenance.
3.8 FIELD QUALITY CONTROL
A. Inspect domestic water piping as follows:
1. Do not enclose, cover, or put piping into operation until it has been inspected and

2.

B. Testd
1.

2.

5.

6.

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 final inspection for 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.

omestic water piping as follows:

Fill domestic water piping. Check components to determine that they are not air bound
and that piping is full of water.

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 new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was covered or
concealed before it was tested.

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 four 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.

3.9 ADJUSTING

A. Perform the following adjustments before operation:

1.
2.
3.

L&D #27239

Close drain valves, hydrants, and hose bibbs.
Open shutoff valves to fully open position.
Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
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7.

a. Adjust calibrated balancing valves to flows indicated.

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 are clean and ready for use.

Check plumbing specialties and verify proper settings, adjustments, and operation.

3.10 CLEANING

A. Clean
1.

and disinfect potable domestic water piping as follows:
Purge new piping and parts of existing domestic water piping that have been altered,
extended, or repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction or, if
methods are not prescribed, procedures 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 three hours.
C. Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.
d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat
procedures if biological examination shows contamination.
B. Prepare and submit reports of purging and disinfecting activities.
C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

11

1.2

13

14

1.5

A.

A.

A.

A.

B.

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 the following domestic water piping specialties:
1. Backflow preventers.

2. Balancing valves.

3. Drain valves.

PERFORMANCE REQUIREMENTS

Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig, unless otherwise
indicated.

SUBMITTALS
Product Data: For each type of product indicated.

Operation and Maintenance Data: For domestic water piping specialties to include in
emergency, operation, and maintenance manuals.

QUALITY ASSURANCE

NSF Compliance:

1. Comply with NSF 14, "Plastics Piping Components and Related Materials,” for plastic
domestic water piping components.

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1
through 9."

PART 2 - PRODUCTS

21

2.2

A.

A.

BACKFLOW PREVENTERS
See schedule on plans.
BALANCING VALVES

Copper Alloy Calibrated Balancing Valves:
Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Armstrong International, Inc.
b Flo Fab Inc.
C. ITT Industries; Bell & Gossett Div.
d. NIBCO INC.
e TAC Americas.
f Taco, Inc.
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g. Watts Industries, Inc.; Water Products Div.
2. Type: Ball valve with two readout ports and memory setting indicator.
3. Body: Bronze,
4, Size: Same as connected piping, but not larger than NPS 2.
2.3 DRAIN VALVES

A.

BaII Valve-Type, Hose-End Drain Valves:

Standard: MSS SP-110 for standard-port, two-piece ball valves.
Pressure Rating: 400-psig minimum CWP.

Size: NPS 3/4.

Body: Copper alloy.

Ball: Chrome-plated brass.

Seats and Seals: Replaceable.

Handle: Vinyl-covered steel.

Inlet: Threaded or solder joint.

Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7
and cap with brass chain.

CoNOOA~WNE

PART 3 - EXECUTION

3.1

3.2

3.3

A.

B.

C.

A.

A.

B.

INSTALLATION

Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials,
joint construction, and basic installation requirements.

Install backflow preventers in each water supply to mechanical equipment and systems and to
other equipment and water systems that may be sources of contamination. Comply with
authorities having jurisdiction.

1. Locate backflow preventers in same room as connected equipment or system.

2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap
fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe
diameters in drain piping and pipe to floor drain. Locate air-gap device attached to or
under backflow preventer. Simple air breaks are not acceptable for this application.

3. Do not install bypass piping around backflow preventers.

Install balancing valves in locations where they can easily be adjusted.
CONNECTIONS

Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping and specialties.

FIELD QUALITY CONTROL
Perform the following tests and prepare test reports:
1. Test each backflow preventer according to authorities having jurisdiction and the device's

reference standard.

Remove and replace malfunctioning domestic water piping specialties and retest as specified
above.
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3.4 ADJUSTING

A. Set field-adjustable flow set points of balancing valves.

END OF SECTION 221119
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