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Three Rivers
Labor Agreement



BLUEPRINT FOR SUCCESS

) A Labor-Management Project Agreement
THREE RIVERS
CONSTRUCTION
ALLIANCE

Skilled Union Craftsmer
Professional Union Gontractors

I. Preamble

To accomplish the goals of quality, cost effectiveness and timeliness requires that all participants exhibit a
positive attitude intent on success. There must exist amongst all parties a willingness to cooperate fully in
devoting themselves to the goals of the project.

This program has no room for adverse relationships, but only a true spirit of cooperation and commitment. 1t
is essential that the work required to construct this project be accomplished in an efficient and economical
manner so as to provide productivity, the highest levels of quality, and the total elimination of delays. This
commitment will establish new plateaus in labor/management cooperation.

Therefore, Joliet Junior College, lilinois Community College District 525, of Will, Grundy, Kendall, LaSalle,
Kankakee, Livingston and Cook, lliinois, (hereinafter referred to as the "Owner"), its subcontractor(s) of
whatever tier, the Will & Grundy Counties Building Trades Council, and the THREE RIVERS'
CONSTRUCTION ALLIANCE dedicate themselves to the goal that together, in full cooperation, local labor
and management will produce a project of excellent quality, as economically as possible, in a safe
environment, under favorable working conditions.

II. introduction

This Agreement is entered into this 15™ day of April, 2009, by and between Joliet Junior College (hereinafter
called the "Owner"); and Gilbane (hereinafter called and the “Project Contractor”; and the Will & Grundy
Counties Building Trades Council (hereinafter called the “Union”), acting in their own behalf and on behalf of
their respective affiliates and members: and the THREE RIVERS CONSTRUCTION ALLIANCE, acting on
their own behalf and on behalf of their respective affiliates and members, with respect to all construction
projects at Joliet Junior College, which includes the Master Plan and Capital improvement Plan projects thru
August 2013 located in Will County, lllinois.

It is understood by the parties to this Agreement that other contractors awarded construction work directly or
indirectly by the "Owner" will execute this Agreement and become signatory contractors for the purpose of
this work.

The intent of the parties to this Agreement is to establish labor and management cooperation between the
Project Contractor, all Contractors and Subcontractors performing construction work on this project site, and
the appropriate Unions signatory to this Agreement for the express purpose of producing a quality project on
schedule and as economically as possible, in a safe environment under favorable working conditions.



lil. Scope Of The Agreement

A. This Project Agreement shall apply and is limited to the recognized and accepted historical definition of
new construction work under the direction of and performed by the Contractor(s), of whatever tier, which may
include the Project Contractor, who have contracts awarded for such work on the Project. Such work shall
include site preparation work and dedicated off-site work.

It is agreed that the Project Contractor shall require all Contractors of whatever tier who have been awarded
contracts for work covered by this Agreement, to accept and be bound by the terms and conditions of this
Project Agreement by executing the Letter of Assent (Attachment A) prior to commencing work. The Project
Contractor shall assure compliance with this Agreement by the Contractors. It is further agreed that, where
there is a conflict, the terms and conditions of this Project Agreement shall supersede and override terms
and conditions of any and all other national, area, or local collective bargaining agreements, except for all
work performed under the NTL Articles of Agreement, the National Stack/Chimney Agreement, the National
Cooling Tower Agreement, all instrument calibration work and loop checking shall be performed under the
terms of the UA/IBEW Joint National Agreement for Instrument and Control Systems Technicians, and the
National Agreement of the International Union of Elevator Constructors, with the exception of Article V, VI,
and VIl of this Project Agreement, which shall apply to such work.

B. Nothing contained herein shall be construed to prohibit, restrict or interfere with the performance of any

other operation, work, or function which may occur at the Project site or be associated with the development
of the Project.

C. This Agreement shall only be binding on the signatory parties hereto and shall not apply to their parents,
affiliates or subsidiaries.

D. The Owner and/or the Project Contractor have the absolute right to select any qualified bidder for the
award of contracts on this Project without reference to the existence or non-existence of any agreements
between such bidder and any party to this Agreement; provided, however, only that such bidder is willing,

ready and able to become a party to and comply with this Project Agreement, should it be designated the
successful bidder.

E. It is understood that the Owner, at its sole option, may terminate, delay and/or suspend any or all portions
of the Project at any time.

E. It is understood that the liability of any employer and the liability of the separate unions under this

Agreement shall be several and not joint. The unions agree that this Agreement does not have the effect of
creating any joint employer status between or among the Owner, Contractor{s) or any employer.

IV. Labor-Management Cooperation Committee

The parties to this Agreement hereby reaffirm the necessity for joint cooperation and participation by Labor
and Management in interpreting and analyzing the effectiveness of management's application of this
Agreement as well as Labor's response and any other matter affecting quality, safety, working conditions and
productivity. ‘Therefore, to secure this end, it is hereby agreed that a “{ abor-Management Cooperation
Committee" will be established composed of three representatives from Labor and three representatives

from Management; one representative from Labor and one from Management shali be Co-Chairmen of this
Committee.

The Labor-Management Cooperation Committee shall meet a minimum of once each month, at the jobsite,
and shall discuss the following: reports concerning any violation, dispute, questions or interpretation of the
application of practices arising out of this Agreement; safety; working conditions; absenteeism; labor

turnover; availability of qualified journeymen; need for training; and any other matter affecting productivity
and efficiency on this project.
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In the event a dispute is not resolved by the Labor-Management Cooperation Committee, such matter shall
then be settled as outlined by the grievance procedure and/or arbitration provisions contained in Articles Vii
or VIII of this Agreement. The Labor-Management Cooperation Committee shall not have authority to render
a decision involving a jurisdictional dispute.

V. Contractors' Commitment

A. Work assignments will be made in accordance with area practice, consistent with the efficient and
economical performance of the work.

B. Before performing work at the job site, the Contractor or Subcontractors of whatever tier actually
performing the work will become signatory to the appropriate collective bargaining agreement.

C. The Contractors and Subcontractors shall exercise their management rights. These rights shall include
planning, directing, hiring, dismissal, lay-off, transferring, appointing foremen and general foremen and
otherwise directing the work force.

D. The Project Contractor agrees that neither it nor any of its contractors or subcontractors will subcontract
any work to be done on the Project except to a person, firm or corporation who is or agrees to become party
to this Agreement. Any contractor or subcontractor working on the Project shall, as a condition to working on
said Project, become signatory to and perform all work under the terms of this Agreement.

VIi. Union (Craftsmen) Commitment

A. Qualified and skilled craftsmen will be furnished as required by the Contractor in the fulfiliment of its
obligations to the Owner.

B. Craftsmen shall be at their place of work at the regular starting time and shall remain at their place of work
until quitting time. There shall be no limit on production by Craftsmen nor restrictions on the use of tools or
equipment other than that which may be reguired by safety practice.

C. Where stewards are appointed by respective unions, the steward shall be a qualified craftsman

performing the work of his craft who shall exercise no supervisory functions. There shall be no non-working
stewards.

Vil. Owner Commitment

A. The Owner agrees that during the life of this agreement he shall assign construction work on this project

only to contractors who are signatory to this agreement and applicable local collective bargaining
agreements.

VIil. Disputes & Grievances

A. This Agreement is intended to provide close cooperation between management and labor. Each of the
Unions will assign a representative to this Project for the purpose of completing the construction of the
Project economically, efficiently, continuously, and without interruptions, delays, or work stoppages.

B. The Contractors, Unions, and the employees, collectivefy and individually, realize the importance to all
parties to maintain continuous and uninterrupted performance of the work of the Project, and agree to
resolve disputes in accordance with the grievance-arbitration provisions set forth in this Article.



C. Any question or dispute arising out of and during the term of this Project Agreement (other than
grievances not covered by a local Collective Bargaining Agreement or trade jurisdictional disputes) shall be
considered a grievance and subject to resolution under the following procedures:

Step 1. (a) When any employee subject to the provisions of this Agreement feels he or she is
aggrieved by a violation of this Agreement, he or she, through his or her jocal union business representative
or job steward, shall, within five (5) working days after the occurrence of the violation, give notice to the work-
site representative of the involved Contractor stating the provision(s) alleged to have been viclated. The
business representative of the local union or the job steward and the work-site representative of the involved
Contractor and the Project Contractor shall meet and endeavor to adjust the matter within three (3) working
days after timely notice has been given. The representative of the Contractor shali keep the meeting
minutes and shall respond to the Union representative in writing (copying the Project Contractor) at the
conclusion of the meeting but not later than twenty-four (24) hours thereafter. If they fail to resolve the
matter within the prescribed period, the grieving party may, within forty-eight (48) hours thereafter, pursue
Step 2 of the Grievance Procedure, provided the grievance is reduced to writing, setting forth the relevant
information concerning the alleged grievance, including a short description thereof, the date on which the
grievance occurred, and the provision(s) of the Agreement alleged to have been violated.

(b) Should the Local Union(s) or the Project Contractor or any Contractor have a dispute with the other
party and , if after conferring, a settlement is not reached within three (3) working days, the dispute may be

reduced to writing and proceed to Step 2 in the same manner as outlined herein for the adjustment ofan
employee complaint.

Step 2. The International Union Representative and the involved Contractor shall meet within seven (7)
working days of the referral of a dispute to this second step to arrive at a satisfactory settiement thereof.
Meeting minutes shall be kept by the Contractor. |f the parties fail to reach an agreement, the dispute may
be appealed in writing in accordance with the provisions of Step 3 within seven (7) calendar days thereafter.

Step 3. (a) If the grievance has been submitted but not adjusted under Step 2, either party may request in
writing, within seven (7) calendar days thereafter, that the grievance be submitted to an Arbitrator mutually
agreed upon by them. The Contractor and the involved Union shall attempt mutually to select an arbitrator,
but if they are unable to do so, they shall request the American Arbitration Association to provide them with a
list of arbitrators from which the Arbitrator shall be selected. The rules of the American Arbitration
Association shall govern the conduct of the arbitration hearing. The decision of the Arbitrator shall be final

and binding on all parties. The fee and expenses of such Arbitration shall be borne equally be the Contractor
and the involved Local Union(s).

(b) Failure of the grieving party to adhere to the time limits established herein shall render the grievance null
and void. The time limits established herein may be extended only by written consent of the parties involved
at the particular step where the extension is agreed upon. The Arbitrator shall have the authority to make
decisions only on issues presented to him or her, and he or she shall not have authority to change, amend,
add to or detract from any of the provisions of this Agreement.

D. The Project Contractor and Owner shall be notified of all actions at Steps 2 and 3 and shall, upon their
request, be permitted to participate in all proceedings at these steps.

IX. Jurisdictional Disputes

A. The assignment of work will be solely the responsibility ¢f the Contractor performing the work invoived;
and such work assignments will be in accordance with the Plan for the Settiement of Jurisdictional Disputes
in the Construction Industry (the “Plan”) or any successor Plan.

B. All jurisdictional disputes on this Project, between or among Building and Construction Trades Unions and
employers, parties to this Agreement, shall be settied and adjusted according to the present Plan established
by the Building and Construction Trades Department or any other plan or method of procedure that may be



adopted in the future by the Building and Construction Trades Department. Decisions rendered shall be
final, binding and conclusive on the Contractors and Unions parties to this Agreement.

C. Al jurisdictional disputes shall be resolved without the occurrence of any strike, work stoppage, or slow-
. down of any nature, and the Contractor’s assignment shall be adhered to until the dispute is resolved.
Individuals violating this section shall be subject to immediate discharge.

D. Each Contractor will conduct a pre-job conference with the appropriate Building and Construction Trades
Council prior to commencing work. The Project Contractor and the Owner will be advised in advance of ail
such conferences and may participate if they wish.

X. Joint Commitment (Contractor/Union)

A. Utilization of Union apprentices will be maximized consistent with the best interest of the job in compliance
with Local Union Agreements. The high level of union apprenticeship training will be maintained to provide
the Industry with productive and knowledgeable craftsmen for the long term.

B. Every reasonable and practicable measure, consistent with the protection of human dignity,will be taken
to assure a work place free of alcohol and drugs. The use of liquor, drugs or any other illegal activities at the
Project site, including parking lots, is strictly prohibited.

C. Employees will take their breaks only in their immediate work areas.

D. Acknowledging the safety concerns of today's construction Owner and its risk management professionals,
we assure the Owner that the parties are committed to safe working practices on the project. The parties,
drawing upon the comprehensive safety programs and resources developed by the Union construction
community, will comply with federal, state, and local safety regulations. Both contractors and union craftsmen
are well trained in safety practices and commit themselves to applying such practices on this job.

E. The Contractors and Unions agree that there will be no lockouts or work stoppages.

(1) The Contractors and Subcontractors shall not cause, incite, encourage or participate in any lockout of
employees on the project during the term of this Agreement.

(2) The Union and its members, agents, representatives, and employees shall not allow, incite, encourage,
condone or participate in any strike, walkout, slowdown, picketing, sympathy strike or other work stoppage of
any nature whatsoever, whether jurisdictional or otherwise, or observe any picket of any nature during the
term of this Agreement. Any such action by the Union or its members, agents, representatives or employees
shall constitute a violation of this Agreement. ’

(3) All employees shall continue to work and to perform all their obligations on the project despite the
expiration of any local or other collective bargaining agreement. Any future wage or fringe benefit increase,
decrease or modification legally negotiated and established by appropriate local collective bargaining
agreements of the Local Unions which are signatories to this Agreement shall be paid retroactively to the
expiration of the preceding local Agreement.

(4) Should any unauthorized strike, slowdown, stoppage of work or interference with construction occur, the
Union shall take all necessary steps to bring such activity to a prompt resolution.

F:
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Xl. Helmets To Hardhats

A. The Employers and the Unions recognize a desire to facilitate the entry into the building and construction
trades of veterans who are interested in careers in the building and construction industry. The Employers
and Unions agree to utilize the Center for Military Recruitment, Assessment and Veterans Employment
(hereinafter “Center”) and the Center’s “Helmets to Hardhats” program to serve as a resource for preliminary
orientation, assessment of construction aptitude, referral to apprenticeship programs or hiring halls,
counseling and mentoring, support network, employment opportunities and other needs as identified by the

parties.

B. The Unions and Employers agree to coordinate with the Center to create and maintain an integrated
database of veterans interested in working on this Project and of apprenticeship and employment
opportunities for this Project. To the extent permitted by law, the Unions will give credit to such veterans for

bona fide, provable past experience.

Xll. Term of Agreement

A. This Agreement shall become effective on April 15, 2009, and shali
remain in full force and effect as long as signatory contractors are working on this project.

B. Either party shall have the right to terminate this Agreement by notifying all other parties, in writing, within
at least thirty (30) calendar days from the proposed termination date.

FOR THE OWNER:
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Labor Management Project Agreement



LABOR MANAGEMENT PROJECT AGREEMENT

This Agreement is entered into this day of .20___ by and between Joliet Junior
College, Illinois Community College District 525 of Will, Grundy, Kendall, LaSalle, Kankakee,

Livingston, and Cook, Illinois, (hereinafter called the "Owner"); and

(hereinafter called the "Project Contractor"); and the Building

Trades Council (hereinafter called the "Union"), acting in their own behalf and on behalf of their
respective affiliates and members; and the THREE RIVERS CONSTRUCTION ALLIANCE,
acting on their own behalf and on the behalf of their respective affiliates and members, with
respect to all construction projects at Joliet Junior College, which includes the Master Plan and
Capital Improvement Plans thru August 2013, located in Will County, 1llinois.
WITNESSETH:

WHEREAS, to accomplish the goals of quality, cost effectiveness and timelessness
requires that all participants exhibit a positive attitude intent on success; and

WHEREAS. there must exist amongst all parties a willingness to cooperate fully in
devoting themselves to the goals of the Project; and

WHEREAS, this program has no room for adverse relationships, bﬁt only 3 true spirit of
cooperation and commitment; and

WHEREAS, it is essential that the work required to construct this Project be
accomplished in an efficient and economical manner so as to provide productivity, the highest
levels of quality and the total elimination of delays thereby fostering new plateaus in

labor/management cooperation; and

WHEREAS, Joliet Junior College, Illinois Community College District 525 of Will,

Grundy, Kendall. LaSalle, Kankakee, Livingston, and Cook, Illinois, (hereinafter referred to as



the "Owner"), its general Contractor(s), its subcontractor(s) of whatever tier, the local Building
Trades Council, the THREE RIVERS CONSTRUCTION ALLIANCE dedicate themselves to
the goal that together, in full cooperation, local labor, and management will produce a project of
excellent quality, as economically as possible, in a safe environment, under favorable working
conditions; and

WHEREAS, nothing contained herein shall prevent the Owner form considering bids for
the Project so long as the Genéral Contractor and its Subcontractors agree to abide by the terms
and provisions of this Agreement.

NOW, THEREFORE, for and in consideration of the mutual covenants above-contained

and other good and valuable consideration, as hereinafter set forth, the parties do hereby agree as

follows:

SECTION 1. Introduction

It is understood by the parties to this Agreement that other contractors awarded
construction work directly or indirectly by the Owner will execute this Agreement and become
signatory contractors for the purpose of this work.

The intent of the parties to this Agreement is to establish labor and management
cooperation between the Owner, Project Contractor, all Contractors and Subcontractors
performing construction work in this Project site, and the appropriate Unions signatory (o this
Agreement for the express purpose of producing a quality project on schedule, and, as
economically as possible, in a sage environment under favorable working conditions.

SECTION 2. Scope of the Agreement.

}

A. This Project Agreement shall apply and is limited to the recognized and accepted

historical definition of new construction work under the direction of and performed by the

-~



Contractor(s), of whatever tier, which may include the Project Contractor, who have contracts
awarded for such work on the Project. Such work shall include site preparation work and
dedicated off-site work.
It is agreed that the Project Contractor shall require all Contractors of whatever tier who have
been awarded contracts for work covered by this Agreement, to accept and be bound by the
terms and conditions of this Agreement by executing the Letter of Assent (Attachment A) prior
to commencing work. The Project Contractor shall assure compliance with this Agreement by
the Contractors, It is further aéreed that, where there is a conflict, the terms and conditions of this
Agreement shall supersede and override terms and conditions of any and all other national, area,
or local collective bargaining agreements, except for all work performed under the NTL Articles
of Agreement, and the National Stack/Chimney Agreement, the National Cooling Tower
Agreement. All instrument calibration work and loop checking shall be performed under the
terms of the UA/IBEW Joint National Agreement for Instrument and Control Systems
Technicians, and the National Agreement of the International Union of Elevator Constructors,
with the exception of Section 4, 5 and 6 of this Agreement, which shall apply to such work.

B. Nothing éontained herein shall be construed to prohibit, restrict or interfere with the
performance of any other operation, work, or function which may occur at the Project site or be

associated with the development of the Project.

C. This Agreement shall only be binding on the signatory parties hereto and shall not

apply to their parents, affiliates or subsidiaries.
D. The Owner and/or the Project Contractor have the absolute right to select any
/

qualified bidder for the award of contracts on this Project without reference to the existence or

non-existence of any agreements between such bidder and any party -tO this Agreement;

-~



provided, however, only that such bidder is willing, ready and able to become a party to and
comply with this Agreement, should it be designated the successful bidder.

E. The provisions of this Agreement shall ﬁot apply to Owner, and nothing contained
herein shall be construed to prohibit or restrict Owner or its employees from performing work
not covered by this Agreement on the Project site. As areas and systems of the Project are
inspected and construction tested by the Project Contractor or Contréctors and accepted by the
Owner, the Agreement will not have further force or effect on such items or areas, except when
the Project Contractor or Contractors are directed by the Owner to engage in repairs,
modifications, check-out, and warranty functions required by its contract with the Owner during

the term of this Agreement.

F_ Tt is understood that the Owner, at its sole option, may terminate, delay and/or suspend
any or all portions of the Project at any time.

G. 1t is understood that the liability of any employer and the liability of the separate
unions under this Agreement shall be several and-not joint. The unions agree that thié Agreement
does not have the effect of creating any joint employer status between or among the Owner,

Contractor(s) or any employer.

SECTION 3. Labor-Management Cooperation Committee

The parties to this Agreement hereby reaffirm the necessity for joint cooperation and
participation by Labor and Management in inte@reting and analyzing the effectiveness of
management's application of this .Agr;aement as well as Labor's response and any other matter
affecting quality, safety, working conditions and produ}ctivity. Therefore, to secure this end, it 1s
hereby agreed that a "Labor-Management Cooperation Committee" will be established composed

of three representatives from Labor and three representatives . from Management; one

s



représemative from labor and one from Management shall be Co-Chairpersons of this

Commitiee.

The Labor-Management Cooperation Committee shall meet a minimum of once each
month, at the job site, and shall discuss the following; reports concerning any violation,‘dispute,
questions or interpretation of the application of practices arising out of this Agreement; safety;
working conditions; absenteeism; labor turnover; availability of qualified journeymen; need for
training; and any other matter affecting productivity and efficiency on this project.

In the event a dispute is not resolved by‘ the Labor-Manageme'ni Cooperation Comrmittee,

such matter shall then be settled .as outlined by the grievance procedure and/or arbitration
provisions contained in Section 6 or 7 of this Agreement. The Labor-Management Cooperation

Committee shall have no authority to render a decision involving a jurisdictional dispute.

SECTION 4. Contractor's Commitment

A Work assignments will be made in accordance with area practice, consistent with
the efficient and economical performance of the work.
B. Before performing the work at the job site, the Contractor or Subcontractors of

whatever tier actually performing the work will become signatory to the appropriate collective

bargaining agreement.

C. The Contractors and Subcontractors shall exercise their management rights. These
rights shall include planning, directing, hiring, dismissal, lay-off, transferring, appointing
foremen and general foremen and otherwise directing the work force.

D. The Project Contractor agrees that neither it nor any of its contractors or
p

subcontractors will subcontract any work to be done on the Project except to a person, firm or

corporation who is or agrees to become party t0 this Agreement. Any contractor or subcontractor

a
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Project Safety Plan and
Drug Enforcement Certificate
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SECTION 15010

BASIC MECHANICAL REQUIREMENTS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.

Requirements applicable to all Division 15 Sections. Also refer to Division 1 - General
Requirements and Architectural Drawings.

All materials and installation methods shall conform to the applicable standards,
guidelines and codes referenced in the specification section.

1.2 SCOPE OF WORK

A.

JJc

This Specification and the associated drawings govern the furnishing, installing, testing
and placing into satisfactory operation the Mechanical Systems.

Each Contractor shall provide all new materials indicated on the drawings and/or in these
specifications, and all items required to make his portion of the Mechanical Work a
finished and working system.

All work will be awarded under a single General Contract. The division of work listed
below is for the Contractor's convenience and lists normal breakdown of the work.

Scope of Work:

1. Plumbing Work shall include, but is not necessarily limited to:
a. Furnish and install all items listed in the Plumbing Material List.
b. Extend existing domestic water piping system including cold and hot

piping within the building.

C. Extend existing sanitary and vent piping to sinks within the building.

2. Air Conditioning and Ventilating Work shall include, but is not necessarily limited
to:
a. Modify existing complete supply air ductwork systems including all

fittings and outlets.

b. Modify existing complete return air ductwork systems including all fittings
and inlets.

3. Testing, Adjusting, and Balancing Work shall include, but is not necessarily
limited to:

a. Furnish complete testing, adjusting, and balancing as specified in
Section 15990, including, but not limited to, air systems.

BASIC MECHANICAL REQUIREMENTS
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1.3 OWNER FURNISHED PRODUCTS

A. The following items shall be relocated, installed and/or connected by This Contractor:
1. Supply diffusers
B. The Owner will supply manufacturer's installation data for Owner-purchased equipment

for this project.

C. This Contractor shall make all mechanical system connections shown on the drawings or
as required for fully functional units.

D. This Contractor is responsible for all damage to Owner furnished equipment caused
during installation.

1.4 WORK SEQUENCE

A. All work that will produce excessive noise or interference with normal building operations,
as determined by the Owner, shall be scheduled with the Owner. It may be necessary to
schedule such work during unoccupied hours. The Owner reserves the right to
determine when restricted construction hours will be required.

B. Itemize all work and list associated hours and pay scale for each item.
15 QUALITY ASSURANCE
A. Contractor’s Responsibility Prior to Submitting Pricing Data:

1. The Contractor is responsible for constructing complete and operating systems.
The Contractor acknowledges and understands that the Contract Documents are
a two-dimensional representation of a three-dimensional object, subject to
human interpretation. This representation may include imperfect data, interpreted
codes, utility guidelines, three-dimensional conflicts, and required field
coordination items. Such deficiencies can be corrected when identified prior to
ordering material and starting installation. The Contractor agrees to carefully
study and compare the individual Contract Documents and report at once in
writing to the Design Team any deficiencies the Contractor may discover. The
Contractor further agrees to require each subcontractor to likewise study the
documents and report at once any deficiencies discovered.

2. The Contractor shall resolve all reported deficiencies with the Architect/Engineer
prior to awarding any subcontracts, ordering material, or starting any work with
the Contractor's own employees. Any work performed prior to receipt of
instructions from the Design Team will be done at the Contractor’s risk.

B. Qualifications:
1. Only products of reputable manufacturers are acceptable.
2. All Contractors and subcontractors shall employ only workers skilled in their
trades.
JJic BASIC MECHANICAL REQUIREMENTS
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C. Compliance with Codes, Laws, Ordinances:

1. Conform to all requirements of the City of Joliet, lllinois Codes, Laws, Ordinances
and other regulations having jurisdiction.

2. Conform to all State Codes.

3. If there is a discrepancy between the codes and regulations and these
specifications, the Engineer shall determine the method or equipment used.

4. If the Contractor notes, at the time of bidding, any parts of the drawings or
specifications that do not comply with the codes or regulations, he shall inform
the Architect/Engineer in writing, requesting a clarification. If there is insufficient
time for this procedure, he shall submit with his proposal a separate price to
make the system comply with the codes and regulations.

5. All changes to the system made after letting of the contract, to comply with codes
or requirements of Inspectors, shall be made by the Contractor without cost to
the Owner.

6. If there is a discrepancy between manufacturer's recommendations and these
specifications, the manufacturer's recommendations shall govern.

D. Permits, Fees, Taxes, Inspections:

1. Procure all applicable permits and licenses.

2. Abide by all laws, regulations, ordinances, and other rules of the State or Political
Subdivision where the work is done, or as required by any duly constituted public
authority.

3. Pay all charges for permits or licenses.

4. Pay all fees and taxes imposed by the State, Municipal and/or other regulatory
bodies.

5. Pay all charges arising out of required inspections by an authorized body.

6. Pay all charges arising out of required contract document reviews associated
with the project and as initiated by the Owner or authorized agency/consultant.

E. Examination of Drawings:

1. The drawings for the mechanical work are completely diagrammatic, intended to
convey the scope of the work and to indicate the general arrangements and
locations of equipment, outlets, etc., and the approximate sizes of equipment.

2. Scaling of the drawings is not sufficient or accurate for determining these
locations.

3. Where job conditions require reasonable changes in indicated arrangements and
locations, such changes shall be made by the Contractor at no additional cost to
the Owner.

4. Because of the scale of the drawings, certain basic items, such as fittings, boxes,

JJc

valves, unions, etc., may not be shown, but where required by other sections of

BASIC MECHANICAL REQUIREMENTS
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the specifications or required for proper installation of the work, such items shall
be furnished and installed.

If an item is either on the drawings or in the specifications, it shall be included in
this contract.

Determination of quantities of material and equipment required shall be made by
the Contractor from the documents. Where discrepancies arise between
drawings, schedules and/or specifications, the greater number shall govern.

Where used in mechanical documents, the word "furnish" shall mean supply for
use, the word "install" shall mean connect complete and ready for operation, and
the word "provide" shall mean to supply for use and connect complete and ready
for operation.

a. Any item listed as furnished shall also be installed, unless otherwise
noted.

b. Any item listed as installed shall also be furnished, unless otherwise
noted.

F. Field Measurements:

1.

Verify all pertinent dimensions at the job site before ordering any materials or
fabricating any supports, pipes or ducts.

G. Electronic Media/Files:

1.

JJc

Construction drawings for this project have been prepared utilizing AutoCAD
Release 2009.

Contractors and Subcontractors may request electronic media files of the
contract drawings and/or copies of the specifications. Specifications will be
provided in PDF format.

Upon request for electronic media, the Contractor shall complete and return a
signed “Electronic File Transmittal” form provided by KJWW.

If the information requested includes floor plans prepared by others, the
Contractor will be responsible for obtaining approval from the appropriate Design
Professional for use of that part of the document.

The electronic contract documents can be used for preparation of shop drawings
and as-built drawings only. The information may not be used in whole or in part
for any other project.

The drawings prepared by KIWW for bidding purposes may not be used directly
for ductwork layout drawings or coordination drawings.

The use of these CAD documents by the Contractor does not relieve them from
their responsibility for coordination of work with other trades and verification of
space available for the installation.

The information is provided to expedite the project and assist the Contractor with
no guarantee by KJWW as to the accuracy or correctness of the information

BASIC MECHANICAL REQUIREMENTS
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1.6 SUBMITTALS

provided. KIWW accepts no responsibility or liability for the Contractor’s use of
these documents.

A. Submittals shall be required for the following items, and for additional items where
required elsewhere in the specifications or on the drawings.

1.

Submittals list:

Referenced
Submittal Item Specification
Section
a. Plumbing Material List Items Refer to drawings
b. Grilles and Diffusers 15936
C. Testing, Adjusting, and Balancing 15990

B. In addition to the provisions of Division 1, the following provisions are required:

1.

JJc

Submittals shall include all fabrication, erection, layout, and setting drawings;
manufacturers' standard drawings; schedules; descriptive literature, catalogs and
brochures; performance and test data; and all other drawings and descriptive
data of materials of construction as may be required to show that the materials,
equipment or systems and the location thereof conform to the requirements of
the contract documents.

The Contractor shall submit seven (7) copies of each shop drawing for review by
the Architect/Engineer BEFORE releasing any equipment for manufacture or
shipment.

Shop drawings which are larger than 11"x 17" or are plan size layout or erection
drawings such as ductwork layout or sprinkler system drawings shall be
submitted on reproducible media. Submit one reproducible and one print of each
drawing or plan. All Contractor approval stamps shall be made on the

reproducible.

The Contractor shall thoroughly review and approve all shop drawings before
submitting them to the Architect/Engineer. CONTRACTOR’S APPROVAL
STAMP IS REQUIRED ON ALL SUBMITTALS. APPROVAL WILL INDICATE
THE CONTRACTOR'S REVIEW of all material and a COMPLETE
UNDERSTANDING OF EXACTLY WHAT IS TO BE FURNISHED. Contractor
shall clearly mark all deviations from the contract documents on all submittals. IF
DEVIATIONS ARE NOT MARKED BY THE CONTRACTOR, THEN THE ITEM
SHALL BE REQUIRED TO MEET ALL DRAWING AND SPECIFICATION
REQUIREMENTS.

The Contractor shall clearly mark each item with the same nomenclature applied
on the drawings or in the specifications.

The Contractor shall clearly indicate the size, finish, material, etc.
Assemble and submit by specification section numbers for all submittals. All sets

shall be identical and contain an index of the items enclosed with a general topic
description on the cover.

BASIC MECHANICAL REQUIREMENTS
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1.7

1.8

1.9

1.10

JJc

8. Each set shall be bound in a manufacturer's folder or inside of a manila file
folder.

9. Where more than one model is shown on a manufacturer's sheet, the Contractor
shall clearly indicate exactly which item and which data is relevant to the work.

10. Failure to comply with the above shall be reason to resubmit all shop drawing
submittals.
11. The Engineer's responsibility shall be to review one set of shop drawing

submittals for each product. If the first submittal is incomplete or does not
comply with the drawings and/or specifications, the Contractor shall be
responsible to bear the cost for the Engineer to recheck and handle the
additional shop drawing submittals.

PRODUCT DELIVERY, STORAGE, HANDLING & MAINTENANC E

A.

Exercise care in transporting and handling to avoid damage to materials. Store materials
on the site to prevent damage. Keep materials clean, dry and free from harmful
conditions. Immediately remove any materials that become wet or that are suspected of
becoming contaminated with mold or other organisms.

Contractor is responsible for moving equipment into the building and/or site. Contractor
shall review site prior to bid for path locations and any required building modifications to
allow movement of equipment. Contractor shall coordinate his/her work with other
trades.

WARRANTY

A.

Provide one-year warranty, unless otherwise noted, to the Owner for all fixtures,
equipment, materials, and workmanship.

The warranty period for all work in this Division of the specifications shall commence on
the date of final acceptance, unless a whole or partial system or any separate piece of
equipment or component is put into use for the benefit of any party other than the
installing contractor with prior written authorization. In this instance, the warranty period
shall commence on the date when such whole system, partial system or separate piece
of equipment or component is placed in operation and accepted in writing by the Owner.

Warranty requirements shall extend to correction, without cost to the Owner, of all Work
found to be defective or nonconforming to the contract documents. The Contractor shall
bear the cost of correcting all damage resulting from defects or nonconformance with
contract documents.

INSURANCE

A.

Contractor shall maintain insurance coverage as set forth in Division 1 and Architectural
Drawings of these specifications.

MATERIAL SUBSTITUTION

A.

Where several manufacturers’ names are given, the manufacturer for which a catalog
number is given is the basis for job design and establishes the quality required.

BASIC MECHANICAL REQUIREMENTS
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Equivalent equipment manufactured by the other named manufacturers may be used.
Contractor shall ensure that all items submitted by these other manufacturers meet all
requirements of the drawings and specifications, and fits in the allocated space.

Any material, article or equipment of other unnamed manufacturers which will adequately
perform the services and duties imposed by the design and is of a quality equal to or
better than the material, article or equipment identified by the drawings and specifications
may be used if approval is secured in writing from the Architect/Engineer not later than
ten days prior to the bid opening.

This Contractor assumes all costs incurred as a result of using the offered material,
article or equipment, on his part or on the part of other Contractors whose work is
affected.

This Contractor may list voluntary add or deduct prices for alternate materials on the bid
form. These items will not be used in determining the low bidder.

All material substitutions requested later than ten (10) days prior to bid opening must be
listed as voluntary changes on the bid form.

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

3.1 JOBSITE SAFETY

A.

Neither the professional activities of the Engineer, nor the presence of the Engineer or his
or her employee and subconsultants at a construction site, shall relieve the Contractor
and other entity of their obligations, duties and responsibilities including, but not limited
to, construction means, methods, sequence, techniques or procedures necessary for
performing, superintending or coordinating all portions of the work of construction in
accordance with the contract documents and any health or safety precautions required by
any regulatory agencies. The Engineer and his or her personnel have no authority to
exercise any control over any construction contractor or other entity or their employees in
connection with their work or any health or safety precautions. The Contractor is solely
responsible for jobsite safety. The Engineer and the Engineer’'s consultants shall be
indemnified and shall be made additional insureds under the Contractor’s general liability
insurance policy.

3.2 ENGINEER OBSERVATION OF WORK

A.

JJc

The Engineer will have the opportunity to review the installation and provide a written
report noting deficiencies requiring correction. The Contractor’'s schedule shall account
for these reviews and show them as line items in the approved schedule.

BASIC MECHANICAL REQUIREMENTS
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3.3

3.4

3.5

3.6

JJc

PROJECT CLOSEOUT

A.

B.

Final Jobsite Observation:

1. In order to prevent the Final Jobsite Observation from occurring too early, the
Contractor is required to review the completion status of the project and certify
that the job is ready for the final jobsite observation.

2. Attached to the end of this section is a typical list of items that represent the
degree of job completeness expected prior to requesting a review.

3. Upon Contractor certification that the project is complete and ready for a final
punch, the Contractor shall sign the attached certification and return it to the
Architect/Engineer so that the final observation can be scheduled.

4, It is understood that if the Engineer finds the job not ready for the final
observation and that additional trips and observations are required to bring the
project to completion, the costs incurred by the Engineers additional time and
expenses will be deducted from the Contractor’s contract retainage prior to final
payment at the completion of the job.

Before final payment is authorized, This Contractor must submit the following:
1. Record documents including reproducible drawings and specifications.
2. Provide spare parts, maintenance, and extra materials in quantities specified in

individual specification sections. Deliver to and place in location as directed;
receipt by Architect/Engineer required prior to final payment approval.

RECORD DOCUMENTS

A.

The following paragraph supplements Division 1 and Architectural Drawings
requirements:

Contractor shall maintain at the job site a separate and complete set of mechanical
drawings and specifications on which he shall clearly and permanently mark in complete
detail all changes made to the mechanical systems.

Upon completing the job, and before final payment is made, give the marked-up drawings
to the Architect/Engineer.

ADJUST AND CLEAN

A.

B.

Thoroughly clean all equipment and systems prior to the Owner's final acceptance of the
project. Clean all foreign paint, grease, oil, dirt, labels, stickers, and other foreign material
from all equipment.

Remove all rubbish, debris, etc., accumulated during construction from the premises.

IAQ MAINTENANCE FOR OCCUPIED FACILITIES UNDER CO NSTRUCTION

A.

Contractors shall make all reasonable efforts to prevent construction activities from
affecting the air quality of the occupied areas of the building or outdoor areas near the
building. These measures shall include, but not be limited to:

BASIC MECHANICAL REQUIREMENTS
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All contractors shall endeavor to minimize the amount of contaminants generated
during construction. Methods to be employed shall include, but not be limited to:

a. Minimizing the amount of dust generated.
b. Reducing solvent fumes and VOC emissions.
C. Maintain good housekeeping practices, including sweeping and periodic

dust and debris removal. There should be no visible haze in the air.
Request that the Owner designate an IAQ representative.

Review and receive approval from the Owner’'s IAQ representative for all 1AQ-
related construction activities and negative pressure containment plans.

Inform the IAQ representative of all conditions that could adversely impact IAQ,
including operations that will produce higher than normal dust production or
odors.

Schedule activities that may cause IAQ conditions that are not acceptable to the
Owner’s IAQ representative during unoccupied periods.

Request copies of and follow all of the Owner’s IAQ and infection control policies.

Unless no other access is possible, the entrance to construction site shall not be
through the existing facility.

To minimize growth of infectious organisms, do not permit damp areas in or near
the construction area to remain for over 24 hours.

In addition to the criteria above, provide measures as recommended in the
SMACNA “IAQ Guidelines for Occupied Buildings Under Construction”.

END OF SECTION

BASIC MECHANICAL REQUIREMENTS
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SECTION 15060

MECHANICAL DEMOLITION FOR REMODELING

PART 1 - GENERAL
1.1 SECTION INCLUDES
A. Mechanical demolition.
B. Cutting and Patching.
PART 2 - PRODUCTS
21 MATERIALS AND EQUIPMENT

A. Materials and equipment shall be as specified in individual Sections.

PART 3 - EXECUTION
3.1 EXAMINATION
A. THE DRAWINGS ARE INTENDED TO INDICATE THE GENERAL SCOPE OF WORK
AND DO NOT SHOW EVERY PIPE, DUCT, OR PIECE OF EQUIPMENT THAT MUST
BE REMOVED. THE CONTRACTOR SHALL VISIT THE SITE AND VERIFY
CONDITIONS PRIOR TO SUBMITTING A BID.

B. Where ceilings are temporarily removed and replaced by others, This Contractor shall
remove, store, and replace equipment, devices, fixtures, pipes, ducts, systems, etc.

C. Coordinate work with all other Contractors and the Owner. Schedule removal of
equipment to avoid conflicts.

D. This Contractor shall verify all existing equipment sizes and capacities where equipment
is scheduled to be replaced or modified, prior to ordering new equipment.

E. Bid submittal shall mean the Contractor has visited the project site and verified existing
conditions and scope of work.

3.2 PREPARATION
A. Disconnect mechanical systems in ceilings scheduled for removal.
3.3 DEMOLITION AND EXTENSION OF EXISTING MECHANICAL WORK

A. Demolish and extend existing mechanical work under provisions of Division 2,
Architectural Drawings, and this Section.

B. Relocate, and extend existing installations to accommodate new construction.
C. Repair adjacent construction and finishes damaged during demolition and extension
work.
JJic MECHANICAL DEMOLITION FOR REMODELING
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3.4

JJc

Maintain access to existing mechanical installations which remain. Modify installation or
provide access panels as appropriate.

Extend existing installations using materials and methods compatible with existing
installations, or as specified.

Temporarily cap all openings to the sanitary and vent system to prevent odor from
entering the work area and building.

CLEANING AND REPAIR

A.

B.

Clean and repair existing materials and equipment which remain or are to be reused.

Clean all systems adjacent to project which are affected by the dust and debris caused
by this construction.

MECHANICAL ITEMS REMOVED AND NOT RELOCATED REMAIN THE PROPERTY
OF THE OWNER. THE CONTRACTOR SHALL DISPOSE OF MATERIAL THE OWNER
DOES NOT WANT TO REUSE OR RETAIN FOR MAINTENANCE PURPOSES.

END OF SECTION

MECHANICAL DEMOLITION FOR REMODELING
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SECTION 15140

SUPPORTS AND ANCHORS

PART 1 - GENERAL
1.1 SECTION INCLUDES

A. Escutcheon Plates and Trim.

PART 2 - PRODUCTS
21 ESCUTCHEON PLATES AND TRIM

A. Fit escutcheons to all insulated or uninsulated exposed pipes passing through walls and
cabinetry of finished rooms.

B. Escutcheons shall be heavy gauge, cold rolled steel, copper coated under a chromium
plated finish, heavy spring clip, rigid hinge and latch.
PART 3 - EXECUTION
3.1 PIPE HANGERS AND SUPPORTS

A. Install all items per manufacturer's instructions.

END OF SECTION

JJC SUPPORTS AND ANCHORS
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SECTION 15410

PLUMBING PIPING

PART 1 - GENERAL
11 SECTION INCLUDES

A. Domestic Water Piping System.
B. Sanitary Drainage and Vent Piping System.

1.2 REFERENCES

A. ANSI/ASME B16.22 - Wrought Copper and Bronze Solder-Joint Pressure Fittings.
B. ANSI/ASME Sec 9 - Welding and Brazing Qualifications.

C. ANSI/ASTM B32 - Solder Metal.

D. ASTM B88 - Seamless Copper Water Tube.

E. AWS Ab.8 - Brazed Filler Metal.

PART 2 - PRODUCTS

2.1 COLD WATER - POTABLE
HOT WATER - POTABLE

A. Design Pressure: 175 psi.
Maximum Design Temperature: 200 F.

B. Piping - All Sizes:
1. Tubing: Type L hard drawn seamless copper tube, ASTM B88.
2. Joints: Solder with 100% lead-free solder and flux, ASTM B32.
3. Fittings: Wrought copper solder joint, ANSI B16.22.
2.2 SANITARY DRAINAGE (ABOVE GROUND)

A. Design Pressure: Gravity
Maximum Design Temperature: 180°F

B. Piping - 1-1/2" through 15"

1. Pipe & Fittings: Standard weight cast iron soil pipe, corrosion protective coating
inside and outside, CISPI 301 or ASTM A888, NSF Certified.

2. Joints: Heavy duty, neoprene sleeve gasket, ASTM C-564, 300 Series stainless
steel shield, clamp, and screws with at least four screw type clamps, FM 1680 or
ASTM C1540.

JJC PLUMBING PIPING
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PART 3 - EXECUTION

3.1 PREPARATION

Adapters: Transitions from cast iron soil pipe to other pipe materials with
manufactured adapters. Heavy duty neoprene sleeve gasket, ASTM C-564, 300
Series stainless steel shield, clamp, and screws with not less than four screw
type clamps, FM 1680 or ASTM C1540.

A. Install all products per manufacturer’'s recommendations.
B. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
C. Remove scale and dirt, on inside and outside, before assembly.

3.2 TESTING PIPING

A. Hot Water - Potable:
Cold Water - Potable:

1. Test the pipe with 100 psig water pressure or equal inert gas such as nitrogen.
2. Hold test pressure for at least 2 hours.
B. All Other Piping:
1. Test piping at 150% of normal operating pressure.
2. Piping shall hold this pressure for one hour with no drop in pressure.
3. Test piping using water, nitrogen, or air as compatible with the final service of the
pipe. Do not use combustible fluids.
4, Drain and clean all piping after testing is complete.

3.3 CLEANING PIPING

A. Assembly:

1.

JJc

Before assembling pipe systems, remove all loose dirt, scale, oil and other
foreign matter on internal or external surfaces by means consistent with good
piping practice subject to approval of the Architect/Engineer's representative.
Blow chips and burrs from machinery or thread cutting operation out of pipe
before assembly. Wipe cutting oil from internal and external surfaces.

During fabrication and assembly, remove slag and weld spatter from both internal
and external joints by peening, chipping and wire brushing.

Notify the Architect/Engineer's representative before starting any post erection
cleaning in sufficient time to allow witnessing the operation. Consult with and
obtain approval from the Architect/Engineer's representative with regard to
specific procedures and scheduling. Dispose of cleaning and flushing fluids

properly.

PLUMBING PIPING
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3.4

3.5

JJc

B.

INSTALLATION

A.

B.

Prior to blowing or flushing erected piping systems, disconnect all
instrumentation and equipment, open wide all valves, and be certain all strainer
screens are in place.

All Water Piping:

1.

2.

3.

Flush all piping using faucets until the flow is clean.

After flushing, thoroughly clean all inlet strainers, aerators, and other such
devices.

If necessary, remove valves to clean out all foreign material.

Provide clearance for access to valves and fittings.

Install valve stems upright or horizontal, not inverted.

JOINING OF PIPE

A.

Solder Joints:

1.

Make up joints with 100% lead-free solder, ASTM B32 Grade 95TA. Cut tubing
so ends are perfectly square and remove all burrs inside and outside.
Thoroughly clean sockets of fittings and ends of tubing to remove all oxide, dirt
and grease just prior to soldering. Apply flux evenly, but sparingly, over all
surfaces to be joined. Heat joints uniformly so solder will flow to all mated
surfaces. Wipe excess solder, leaving a uniform fillet around cup of fitting.

Flux shall be non-acid type.
Solder end valves may be installed directly in the piping system if the entire valve

is suitable for use with 470°F melting point solder. Remove discs and seals
during soldering if they are not suitable for 470°F.

Brazed Joints:

1.

2.

Make up joints with silver alloy brazing filler metal conforming to ASTM B260
"Brazing Filler Metal" BAg-1 or BAg-2. Cut copper tubing so ends are perfectly
square and remove all burrs inside and outside. Thoroughly clean sockets of
fittings and ends of tubing to remove all oxide, dirt and grease just prior to
brazing. Apply non-corrosive flux of the type recommended by filler alloy
manufacturer, evenly, but sparingly, over all surfaces to be joined. Heat joints
uniformly using oxygen-acetylene torch with tip size recommended by fitting
manufacturer. Wipe and brush joint clean after alloy has set.

Remove discs from solder end valves during brazing.

Compression Gasketed Joints — Sanitary Pipe & Storm Pipe:

1.

Joint shall be one piece double seal compression type gasket made specifically
for joining cast iron soil pipe. Gasket shall be neoprene, permitting joint to flex as
much as 5 degrees without loss of seal. Gasket shall be extra heavy weight
class, conforming to ASTM C-564.

PLUMBING PIPING
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END OF SECTION

JJC PLUMBING PIPING
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SECTION 15430

PLUMBING SPECIALTIES

PART 1 - GENERAL
11 SECTION INCLUDES
A. Air Chambers.
1.2 REFERENCES
A. ASSE 1010 - Water Hammer Arresters.

B. PDI WH-201 - Water Hammer Arresters.

PART 2 - PRODUCTS

21 AIR CHAMBERS

A. Air chambers shall meet the requirements of the applicable plumbing code. Minimum 12~
long at fixtures and minimum 24” long on risers. Air chambers shall be the same size or

larger than the piping it is connected to.

PART 3 - EXECUTION

3.1 INSTALLATION AND APPLICATION

A. Install all items per manufacturer's instructions.
B. Air Chambers:
1. Install air chambers at each fixture not protected by a water hammer arrester.

END OF SECTION

JJJd PLUMBING SPECIALTIES
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SECTION 15440

PLUMBING FIXTURES

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.

All plumbing fixtures.

1.2 REFERENCES

A.

w

o O

m

F.

ANSI A112.6.1M - Supports for Off-the-Floor Plumbing Fixtures for Public Use.
ANSI A112.18.1 - Finished and Rough Brass Plumbing Fixture Fittings.

ANSI A112.19.1M - Enameled Cast Iron Plumbing Fixtures.

ANSI A112.19.2M - Vitreous China Plumbing Fixtures.

ANSI A112.19.3 - Stainless Steel Plumbing Fixtures (Designed for Residential Use).

Americans with Disabilities Act (ADA), Title IlI

1.3 SUBMITTALS

A.

B.

Submit product data under provisions of Section 15010. Submittals shall include fixture
carriers for record purposes only. Engineer does not review or approve carriers except
for manufacturer.

Include fixtures, sizes, rough-in dimensions, utility sizes, trim, and finishes.

PART 2 - PRODUCTS

21 MATERIALS

A.

B.

C.

D.

All fixtures shall be as scheduled on the drawings.
All china shall be from the same manufacturer where possible.
All sink trim shall be from the same manufacturer where possible.

All fixtures shall be lead free.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

JJc

Review millwork shop drawings. Confirm location and size of fixtures and openings
before rough-in and installation.

Install each fixture with trap easily removable for servicing and cleaning. Use screwed
tailpiece couplings. Connect fixture waste to stack with slip fitting.

PLUMBING FIXTURES
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C. Provide fixtures with chrome plated rigid or flexible supplies, loose key stops, reducers,
and escutcheons.

D. Install components level and plumb.

E. Where there is a possibility of water following pipe brackets, etc., into a wall; caulk
escutcheons, space around brackets, etc., to exclude water. Refer to DIVISION 7 for
"Caulking" requirements.

F. All water or waste piping for plumbing fixtures that is exposed or inside cabinets shall be
chrome plated.

3.2 ADJUSTING AND CLEANING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or
overflow.
B. At completion, clean plumbing fixtures, equipment, and faucet aerator screens.

3.3 FIXTURE ROUGH-IN SCHEDULE

A. Rough-in fixture piping connections in accordance with table on plumbing drawings of
minimum sizes for particular fixtures.

END OF SECTION

JJC PLUMBING FIXTURES
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SECTION 15890

DUCTWORK

PART 1 - GENERAL

11 SECTION INCLUDES

A.

Flexible Duct

1.2 REFERENCES: Conform to all applicable requiremen ts of the following publications:

A.

B.

C.

ADC Flexible Duct Performance and Installation Standards, 3" Edition 1996.
SMACNA — Air Duct Leakage Test Manual — 1985 Edition.

UL 181B - Closure Systems for Use With Flexible Air Ducts and Air Connectors.

13 DEFINITIONS

A.

Duct Sizes shown on drawings are inside clear dimensions. Maintain clear dimensions
inside any lining.

PART 2 - PRODUCTS

21 FLEXIBLE DUCT

A.

JJc

Flexible duct shall be listed and labeled as UL 181 Class 1 Air Duct Material, and shall
comply with NFPA 90A and 90B, and meet GSA, FHA and other U.S. Government
agency standards. Flexible duct shall bear the ADC Seal of Certification.

Flame Spread/Smoke Developed: Not over 25/50.

Flexible duct shall have corrosion-resistant wire helix, bonded to an inner liner that
prevents air from contacting the insulation, covered with 1-1/2", 3/4 pound density
fiberglass insulation blanket, sheathed in a vapor barrier of metalized polyester film
laminated to glass mesh.

Inner liner shall be airtight and suitable for 6" WC static pressure through 10" diameter
and shall be airtight and suitable for 4" WC static pressure 12" through 16" diameter.
Outer jacket shall act as a vapor barrier only with permeance not over 0.1 perm per
ASTM E96, Procedure A. "U" value shall not exceed 0.23 Btuh/ft’/°F. Temperature
range of at least 0-180°F. Maximum velocity of 4,000 fpm.

Usage:
1. Connections to air inlets and outlets. Do not exceed 6'-0" in length.
Stretch all flexible duct to prevent sags and reduce air friction. Shorten and reinstall all

sagging or loose flexible duct. Avoid sharp elbows. Elbows shall maintain 1.5 diameter
centerline turning radius.

DUCTWORK
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G. Install per the SMACNA Flexible Duct Manual. Secure inner layer with draw band. Wrap
with duct tape for protection prior to installing draw band. Duct tape alone is not
acceptable.

PART 3 - EXECUTION
3.1 INSTALLATION

A. Locate ducts with space around equipment for normal operation and maintenance.

B. During construction provide temporary closures of metal or taped polyethylene on open
ducts to prevent dust from entering ductwork.

C. Repair all duct insulation and liner tears.

D. Install flexible duct in accordance with the ADC Flexible Duct Performance and
Installation Standards.

END OF SECTION

JJC DUCTWORK
Classroom Renovation - Summer 2010 15890 - 2 2/4/10



SECTION 15936

AIR INLETS AND OUTLETS

PART 1 - GENERAL

11

1.2

1.3

1.4

15

SECTION INCLUDES

A. Grilles.

B. Architectural Square Panel Diffusers.

C. Square Panel Linear Diffusers.

REFERENCES

A. ANSI/ASHRAE 70 - Method of Testing for Rating the Air Flow Performance of Inlets and
Outlets.

B. ANSI/NFPA 90A - Installation of Air-Conditioning and Ventilating Systems.

C. SMACNA - Duct Construction Standards.

QUALITY ASSURANCE

A. Test and rate performance of air inlets and outlets per ASHRAE 70.

B. Test and rate performance of louvers per AMCA 500L-99.

REGULATORY REQUIREMENTS

A. Conform to ANSI/NFPA 90A.

SUBMITTALS

A. Submit product data under provisions of Section 15010.

B. Submit schedule of inlets and outlets indicating type, size, location, application, and noise
level.

C. Review requirements of inlets and outlets as to size, finish, and type of mounting prior to

submitting product data and schedules of inlets and outlets.

D. Submit manufacturer's installation instructions.

PART 2 - PRODUCTS

21

JJc

GRILLES

A. Reference to a grille means an air supply, exhaust or transfer device without a damper.

B. Reference to a register means an air supply, exhaust or transfer device with a damper.

C. The type of unit, margin, material, finish, etc., shall be as shown on the drawing schedule

and suitable for the intended use.

AIR INLETS AND OUTLETS
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L.

All margins shall be compatible with ceiling types specified (including 'Thin-Line' T-bar
lay-in grid system). Any discrepancies in contract documents shall be brought to the
attention of the Architect/Engineer, in writing, prior to Bid Date. Submission of Bid
indicates ceiling and air inlet and outlet types have been coordinated.

The capacity and size of the unit shall be as shown on the drawings.

All units shall handle the indicated cfm as shown on the drawings while not exceeding an
NC level of 25, referenced to 10 watts with a 10 dB room effect.

Refer to the drawings for construction material, color and finish, margin style, deflection,
and sizes of grilles and registers.

Provide with 3/4” blade spacing. Blades shall have steel friction pivots to allow for blade
adjustment, plastic pivots are not acceptable.

Corners of steel grilles and registers shall be welded and ground smooth before painting.
Aluminum grilles and registers shall have staked corners.

Where specified to serve registers, provide opposed blade volume dampers operable
from the face of the register.

Screw holes for surface fasteners shall be countersunk for a neat appearance. Provide
concealed fasteners for installation in lay-in ceilings and as specified on the drawings.

Acceptable Manufacturers: Tuttle & Bailey, Titus, Price, Nailor, Carnes, or Krueger.

2.2 ARCHITECTURAL SQUARE PANEL DIFFUSERS

A.

JJc

Reference to a diffuser means an air supply device, ceiling mounted, that shall diffuse air
uniformly throughout the conditioned space.

The type of unit, margin, material, finish, etc., shall be as shown on the drawing schedule.
Flat-oval inlets are not acceptable for connection to flexible ducts.

All margins shall be compatible with ceiling types specified (including 'Thin-Line' T-bar
lay-in grid system). Any discrepancies in contract documents should be brought to the
attention of the Architect/Engineer, in writing, prior to Bid Date. Submission of Bid
indicates ceiling and air inlet and outlet types have been coordinated.
The capacity and size of the unit shall be as shown on the drawings.

All units shall handle the indicated cfm as shown on the drawings while not exceeding an
NC level of 25, referenced to 10 watts with a 10 dB room effect.

Diffusers shall be Architectural solid square panel and flush with ceiling.
The exposed surface shall be smooth, flat and free of visible fasteners. The face panel
shall be 22 gauge steel with a rolled edge or shall be 18 gauge with a smooth ground,

uniform edge.

The back pan shall be one piece 22 gauge stamped and shall include an integral inlet.
(Welded inlets and corner joints are not acceptable).

Diffusers with a 24x24 back pan shall have a minimum 18x18 face panel size. Diffusers
with a 12x12 back pan shall have a minimum 9x9 face panel size.

AIR INLETS AND OUTLETS
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J.

K.

The face panel shall be mechanically fastened to the back panel with steel components.
(Plastic fasteners are not acceptable.)

Acceptable Manufacturers: Tuttle & Bailey, Titus, Price, Nailor, Carnes, or Krueger.

2.3 SQUARE PANEL LINEAR DIFFUSERS

A.

PART 3 - EXECUTION
3.1 INSTALLATION
A.

B.

JJc

Plenum Slot Diffusers (Lay-In):

1.

The type of unit, margin size, material, finish, etc., shall be as shown on the
Drawing Schedule. Flat-oval inlets are NOT acceptable for connection to flexible
ducts. Provide sheet metal oval-to-round transition if required.

The capacity and size of the unit shall be as shown on the drawings.

All units shall handle the indicated cfm as shown on the drawings while not
exceeding an NC level of 25, referenced to 10™** watts with a 10 dB room effect.
Noise in classrooms may not exceed 35 dBA or 55 dBC per ANSI Standard
$12.60-2002 and ASHRAE 70.

Install T-bars on all sides of diffusers for lay-in ceiling system, install
manufacturer frame for sheetrock or plaster ceiling system. Diffuser margins
system shall be compatible with ceiling types specified, color to match ceiling
system. Contractor shall coordinate margin types with ceilings prior to submitting
shop drawings.

Diffusers shall be furnished with factory installed adjustable “ice tong” style
pattern deflectors capable of providing 180 pattern adjustment.

Number and width of slots shall be as shown on drawings.

Acceptable Manufacturers: Titus, Tuttle & Bailey, Carnes, Price, Krueger, or
Nailor.

Install items in accordance with manufacturers' instructions.

Check location of inlets and outlets and make necessary adjustments in position to
conform to architectural features, symmetry, and lighting arrangement.

Install diffusers to ductwork with air tight connections.

Flexible ducts shall NOT be joined to flat-oval connections. Provide sheet metal oval-to-
round transitions where required.

END OF SECTION

AIR INLETS AND OUTLETS

Classroom Renovation - Summer 2010 15936 - 3 2/4/10



SECTION 15990

TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

11 SECTION INCLUDES

A.

Testing, adjusting, and balancing of air systems.

1.2 REFERENCES

A.

G.

H.

AABC - National Standards for Total System Balance, 2002.
ADC - Test Code for Grilles, Registers, and Diffusers.
AMCA — Publication 203-90; Field Performance Measurement of Fan Systems.

ASHRAE - 2003 HVAC Applications Handbook; Chapter 37, Testing, Adjusting and
Balancing.

ASHRAE/ANSI - Standard 111-1988; Practices for Measurement, Testing, Adjusting and
Balancing of Building HVYAC&R Systems.

NEBB - Procedural Standards for Testing, Adjusting and Balancing of Environmental
Systems, Sixth Edition, 1998.

SMACNA - HVAC Systems; Testing, Adjusting and Balancing, Third Edition, 2002.

TABB — International Standards for Environmental Systems Balance.

13 SUBMITTALS

A.

Submit copies of report forms, balancing procedures, and the name and qualifications of
testing and balancing agency for approval within 30 days after award of Contract.

Submit four (4) certified copies of test reports to the Architect/Engineer for approval in
soft cover, 3-hole binder manuals, with cover identification. Include index page and
indexing tabs.

1.4 REPORT FORMS

A.

JJc

Submit reports on AABC, SMACNA or NEBB forms. Use custom forms approved by the
Architect/Engineer when needed to supply specified information.

Include in the final report a schematic drawing showing each system component,
including balancing devices, for each system. Each drawing shall be included with the
test reports required for that system. The schematic drawings shall identify all testing
points and cross-reference these points to the report forms and procedures.

Refer to PART 4 for required reports.

TESTING, ADJUSTING, AND BALANCING

Classroom Renovation - Summer 2010 15990 -1 2/4/10



15 QUALITY ASSURANCE

A. Agency shall be a company specializing in the adjusting and balancing of systems
specified in this section with minimum three years experience. Perform work under
supervision of AABC Certified Test and Balance Engineer, NEBB Certified Testing,
Balancing and Adjusting Supervisor, SMARTA Certified Air and Hydronic Balancer, or
TABB Certified Supervisor.

B. Work shall be performed in accordance with the requirements of the references listed at
the start of this section.

1.6 WARRANTY/GUARANTEE

A. The TAB Contractor shall include an extended warranty of 90 days after owner receipt of
a completed balancing report, during which time the Owner may request a recheck of
terminals, or resetting of any outlet, coil, or device listed in the test report. This warranty
shall provide a minimum of 24 manhours of on site service time. If it is determined that
the new test results are not within the design criteria, the balancer shall rebalance the
system according to design criteria.

B. Warranty/Guarantee must meet one of the following programs: TABB International
Quality Assurance Program, AABC National Project Performance Guarantee, NEBB'’s
Conformance Certification.
1.7 SCHEDULING
A. Coordinate schedule with other trades. Provide a minimum of seven days notice to all
trades and the Architect/Engineer prior to performing each test.

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION
3.1 GENERAL REQUIREMENTS

A. All procedures must conform to a published standard listed in Paragraph 1.2. All
equipment shall be adjusted in accordance with the manufacturer’'s recommendations.
Any system not listed in this specification but installed under the contract documents shall
be balanced using a procedure from a published standard listed in Paragraph 1.2.

B. Recorded data shall represent actual measures or observed conditions.

C. Cut insulation, ducts, and equipment cabinets for installation of test probes to the
minimum extent necessary to allow adequate performance of procedures. After testing
and balancing is complete, close probe holes and patch insulation with new materials as
specified. Restore vapor barrier and finish as specified.

D. Permanently mark setting of dampers, and other adjustment devices allowing for settings
to be restored. Set and lock memory stops.

JJC TESTING, ADJUSTING, AND BALANCING
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E. Leave systems in proper working order, replacing belt guards, closing access doors,
closing doors to electrical switch boxes, plugging test holes, and restoring thermostats to
specified settings.

F. Installations with systems consisting of multiple components shall be balanced with all
system components operating.

3.2 EXAMINATION

A. Before beginning work, verify that systems are complete and operable. Ensure the
following:

Equipment is safe to operate and in normal condition.
Temperature control systems are complete and operable.
Duct systems are clean and free of debris.

Manual volume dampers are in place, functional and open.
Air outlets are installed and connected.

Duct system leakage has been minimized.

oukrwnE

w

Report any defects or deficiencies to Architect/Engineer.
C. Promptly report items that are abnormal or prevent proper balancing.
D If, for design reasons, system cannot be properly balanced, report as soon as observed.
E. Beginning of work means acceptance of existing conditions.

3.3 PREPARATION

A. Provide instruments required for testing, adjusting, and balancing operations. Make
instruments available to the Architect/Engineer for spot checks during testing.

B. Instruments shall be calibrated within six months of testing performed for project, or more
recently if recommended by the instrument manufacturer.

34 INSTALLATION TOLERANCES
A. Adjust air inlets and outlets to + 10% of scheduled values.
35 ADJUSTING

A. After adjustment, take measurements to verify balance has not been disrupted or that
disruption has been rectified.

B. Once balancing of systems is complete, at least one damper must be 100% open.

C. After testing, adjusting and balancing are complete, operate each system and randomly
check measurements to verify system is operating as reported in the report. Document
any discrepancies.

3.6 SUBMISSION OF REPORTS

A. Fill in test results on appropriate forms.

JJC TESTING, ADJUSTING, AND BALANCING
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PART 4 - SYSTEMS TO BE TESTED, ADJUSTED AND BALANCED
4.1 VERIFICATION OF EXISTING SYSTEMS

A. Perform a pre-balance of systems serving the area of construction prior to the start of any
other work. Do not make adjustments to the systems. If the systems are not operating at
maximum capacity, temporarily drive system to maximum and take readings for the
system. Return the system to its original state when measurements are complete.

1. Air Terminal (Inlet or Outlet):
a. Room number/location.
b. Terminal type and size.
C. Flow rate (cfm).
d. Static pressure of main.
B. Report findings to Engineer on standard forms. Provide four (4) copies of report.

4.2 GENERAL REQUIREMENTS

A. Title Page:
1. Project name.
2. Project location.
3. Project Architect.
4. Project Engineer (KJWW Engineering Consultants).
5. Project General Contractor.
6. TAB Company name, address, phone number.
7. TAB Supervisor's name and certification number.
8. TAB Supervisor's signature and date.
9. Report date.
B. Report Index
C. General Information:
1. Test conditions.
2. Nomenclature used throughout report.
3. Notable system characteristics/discrepancies from design.
4. Test standards followed.
5. Any deficiencies noted.
6. Quality assurance statement.
D. Instrument List:
1. Instrument.
2. Manufacturer, model, and serial number.
3. Range.
4. Calibration date.

JJC TESTING, ADJUSTING, AND BALANCING
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4.3 AIR SYSTEMS
A. Air Terminal (Inlet or Outlet):

Drawing symbol.

Room number/location.

Terminal type and size.

Velocity: specified and actual.

Flow rate (cfm): specified and actual.
Percent of design flow rate.

oukrwnE

END OF SECTION
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SECTION 16010

BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL
11 SECTION INCLUDES

A. Requirements applicable to all Division 16 Sections. Also refer to Division 1 - General
Requirements and architectural drawings. All materials and installation methods shall
conform to the applicable standards, guidelines and codes referenced in each
specification section.

1.2 SCOPE OF WORK

A. This Specification and the associated drawings govern furnishing, installing, testing and
placing into satisfactory operation the Electrical Systems.

B. The Contractor shall furnish and install all new materials as indicated on the drawings,
and/or in these specifications, and all items required to make his portion of the Electrical
Work a finished and working system.

C. Description of Systems shall be as follows:
1. Electrical power system to and including light fixtures, equipment, motors,
devices, etc.
2. Fire alarm system.
3. Wiring of equipment furnished by others.
4. Removal work and/or relocation and reuse of existing systems and equipment.

1.3 OWNER FURNISHED PRODUCTS

A. The following items shall be relocated, installed and/or connected by this Contractor:
1. Smoke detectors
2. Pre-wired furniture and/or previously wired furniture to be reused
B. This Contractor shall make all electrical system connections shown on the drawings or

required for fully functional units.

C. This Contractor is responsible for all damage to Owner furnished equipment caused
during installation.

14 DIVISION OF WORK BETWEEN MECHANICAL, ELECTRICAL, AND CONTROL
CONTRACTORS

A. Division of work is the responsibility of the Prime Contractor. Any scope of work
described at any location on the contract document shall be sufficient for including said
requirement in the project. The Prime Contractor shall be solely responsible for
determining the appropriate subcontractor for the described scope. In no case shall the
project be assessed an additional cost for scope that is described on the contract

JJC BASIC ELECTRICAL REQUIREMENTS
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documents on bid day. The following division of responsibility is a guideline based on
typical industry practice.

Definitions:

1. "Mechanical Contractors" refers to the Contractors listed in Division 15 of this
Specification.

General:

1. The purpose of these Specifications is to outline the Electrical and Mechanical

Contractors’ responsibilities related to electrical work required for items such as
temperature controls, mechanical equipment, fans, chillers, compressors, etc.
The exact wiring requirements for much of the equipment cannot be determined
until the systems have been selected and submittals approved. Therefore, the
electrical drawings show only known wiring related to such items. All wiring not
shown on the electrical drawings, but required for mechanical systems, is the
responsibility of the Mechanical Contractor.

Where the drawings require the Electrical Contractor to wire between equipment
furnished by the Mechanical Contractor, such wiring shall terminate at terminals
provided in the equipment. The Mechanical Contractor shall furnish complete
wiring diagrams and supervision to the Electrical Contractor and designate the
terminal numbers for correct wiring.

The Electrical Contractor shall establish electrical utility elevations prior to
fabrication and installation. The Electrical Contractor shall coordinate utility
elevations with other trades. When a conflict arises, priority shall be as follows:

a. Lighting Fixtures

b. Gravity flow piping, including steam and condensate.
C. Sheet metal.

d. Cable trays, including access space.

e. Other piping.

f.

Conduits and wireway.

Mechanical Contractor's Responsibility:

1.

Assumes responsibility for internal wiring of all equipment furnished by the
Mechanical Contractor.

Assumes all responsibility for miscellaneous items furnished by the Mechanical
Contractor that require wiring but are not shown on the electrical drawings or
specified in the Electrical Specification. If items such as relays, flow switches, or
interlocks are required to make the mechanical system function correctly or are
required by the manufacturer, they are the responsibility of the Mechanical
Contractor.

Assumes all responsibility for Temperature Control wiring, if the Temperature
Control Contractor is a Subcontractor to the Mechanical Contractor.

Temperature Control Contractor's or Subcontractor's Responsibility:

1.

Wiring of all devices needed to make the Temperature Control System functional.

BASIC ELECTRICAL REQUIREMENTS
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15
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Verifying any control wiring on the electrical drawings as being by the Electrical
Contractor. All wiring is required for the Control System, but not shown on the
electrical drawings, is the responsibility of the Temperature Control Contractor or
Subcontractor.

Coordinating equipment locations (such as PE’s, EP’s, relays, transformers, etc.)
with the Electrical Contractor, where wiring of the equipment is by the Electrical
Contractor.

F. Electrical Contractor's Responsibility:

1.

Furnishes and installs all combination starters, manual starters and disconnect
devices shown on the Electrical Drawings or indicated to be by the Electrical
Contractor in the Mechanical Drawings or Specifications.

Installs and wires all remote control devices furnished by the Mechanical
Contractor or Temperature Control Contractor when such so noted on the
Electrical Drawings.

Furnishes and installs motor control and temperature control wiring, when noted
on the drawings.

Furnishes, installs, and connects all relays, etc., for automatic shutdown of
certain mechanical equipment (supply fans, exhaust fans, etc.) upon actuation of
the Fire Alarm System.

QUALITY ASSURANCE

A. Contractor’'s Responsibility Prior to Submitting Pricing/Bid Data:

1.

The Contractor is responsible for constructing complete and operating systems.
The Contractor acknowledges and understands that the Contract Documents are
a two-dimensional representation of a three-dimensional object, subject to
human interpretation. This representation may include imperfect data, interpreted
codes, utility guides, three-dimensional conflicts, and required field coordination
items. Such deficiencies can be corrected when identified prior to ordering
material and starting installation. The Contractor agrees to carefully study and
compare the individual Contract Documents and report at once in writing to the
Architect/Engineer any deficiencies the Contractor may discover. The Contractor
further agrees to require each subcontractor to likewise study the documents and
report at once any deficiencies discovered.

2. The Contractor shall resolve all reported deficiencies with the Architect/Engineer
prior to awarding any subcontracts, ordering material, or starting any work with
the Contractor's own employees. Any work performed prior to receipt of
instructions from the Architect/Engineer will be done at the Contractor’s risk.

B. Qualifications:

1. Only products of reputable manufacturers as determined by the Engineer are
acceptable.

2. All Contractors and subcontractors shall employ only workmen who are skilled in

their trades. At all times, the number of apprentices at the job site shall be less
than or equal to the number of journeymen at the job site.

BASIC ELECTRICAL REQUIREMENTS
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C. Compliance with Codes, Laws, Ordinances:

1. Conform to all requirements of the City of Joliet, lllinois Codes, Laws, Ordinances
and other regulations having jurisdiction over this installation.

2. If there is a discrepancy between the codes and regulations and these
specifications, the Engineer shall determine the method or equipment used.

3. If the Contractor notes, at the time of bidding, any parts of the drawings or
specifications that do not comply with the codes or regulations, he shall inform
the Architect/Engineer in writing, requesting a clarification. If there is insufficient
time for this procedure, he shall submit with his proposal a separate price to
make the system comply with the codes and regulations.

4. All changes to the system made after the letting of the contract to comply with
codes or the requirements of the Inspector, shall be made by the Contractor
without cost to the Owner.

5. If there is a discrepancy between manufacturer's recommendations and these
specifications, the manufacturer's recommendations shall govern.

6. If there are no local codes having jurisdiction, the current issue of the National
Electrical Code shall be followed.

D. Permits, Fees, Taxes, Inspections:

1. Procure all applicable permits and licenses.

2. Abide by all laws, regulations, ordinances, and other rules of the State or Political
Subdivision where the work is done, or as required by any duly constituted public
authority.

3. Pay all charges for permits or licenses.

4, Pay all fees and taxes imposed by State, Municipal, and other regulatory bodies.

5. Pay all charges arising out of required inspections by an authorized body.

6. Pay all charges arising out of required contract document reviews associated
with the project and as initiated by the Owner or authorized agency/consultant.

7. Where applicable, all fixtures, equipment and materials shall be listed by
Underwriter's Laboratories, Inc. or a nationally recognized testing organization.

E. Examination of Drawings:

1. The drawings for the electrical work are completely diagrammatic, intended to
convey the scope of the work and to indicate the general arrangements and
locations of equipment, outlets, etc., and the approximate sizes of equipment.

2. Contractor shall determine the exact locations of equipment and rough-ins, and
the exact routing of raceways so as to best fit the layout of the job.

3. Scaling of the drawings will not be sufficient or accurate for determining these
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locations.
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9.

10.

Where job conditions require reasonable changes in arrangements and locations,
such changes shall be made by the Contractor at no additional cost to the
Owner.

Because of the scale of the drawings, certain basic items, such as junction
boxes, pull boxes, conduit fittings, etc., may not be shown, but where required by
other sections of the specifications or required for proper installation of the work,
such items shall be furnished and installed.

If an item is either shown on the drawings or called for in the specifications, it
shall be included in this contract.

The Contractor shall determine quantities and quality of material and equipment
required from the documents. Where discrepancies arise between drawings,
schedules and/or specifications, the greater and better quality number shall
govern.

Where used in electrical documents the word “furnish” shall mean supply for use,
the word “install” shall mean connect up complete and ready for operation, and
the word “provide” shall mean to supply for use and connect up complete and
ready for operation.

Any item listed as furnished shall also be installed unless otherwise noted.

Any item listed as installed shall also be furnished unless otherwise noted.

F. Electronic Media/Files:

1.

JJc

Construction drawings for this project have been prepared utilizing AutoCAD
Release 2009.

Contractors and Subcontractors may request electronic media files of the
contract drawings and/or copies of the specifications. Specifications will be
provided in PDF format.

Upon request for electronic media, the Contractor shall complete and return a
signed “Electronic File Transmittal” form provided by KJWW.

If the information requested includes floor plans prepared by others, the
Contractor will be responsible for obtaining approval from the appropriate Design
Professional for use of that part of the document.

The electronic contract documents can be used for preparation of shop drawings
and as-built drawings only. The information may not be used in whole or in part
for any other project.

The use of these CAD documents by the Contractor does not relieve them from
their responsibility for coordination of work with other trades and verification of
space available for the installation.

The information is provided to expedite the project and assist the Contractor with
no guarantee by KJWW as to the accuracy or correctness of the information
provided. KIJWW accepts no responsibility or liability for the Contractor’s use of
these documents.

BASIC ELECTRICAL REQUIREMENTS
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G. Field Measurements:

1.

1.6 SUBMITTALS

Verify all pertinent dimensions at the job site before ordering any conduit,
conductors, wireways, bus duct, fittings, etc.

A. Submittals shall be required for the following items, and for additional items where
required elsewhere in the specifications or on the drawings.

1. Submittals list:
Referenced
Submittal Item Specification
Section
a. Wiring Devices 16141
b. Lighting 16510
B. In addition to the provisions of Division 1 and the architectural drawings, the following

provisions are required:

1.

JJc

Submittals shall include all fabrication, erection, layout, and setting drawings;
manufacturers' standard drawings; schedules; descriptive literature, catalogs and
brochures; performance and test data; wiring and control diagrams; and all other
drawings and descriptive data of materials of construction as may be required to
show that the materials, equipment or systems and the location thereof conform
to the requirements of the contract documents.

The Contractor shall submit seven (7) copies of each shop drawing for review by
the Architect/Engineer BEFORE releasing any equipment for manufacture or
shipment. Electronic submittals are acceptable.

Review and markup air conditioning and ventilating contractor's layout drawings
with electrical equipment and conduit routings for coordination.

Shop drawings that are larger than 11" x 17" or are plan size layout or erection
drawings such as cable tray or busduct drawings, shall be submitted on
reproducible media. Submit one reproducible and one print of each drawing or
plan. All Contractor approval stamps shall be on the reproducible.

The Contractor shall thoroughly review and approve all shop drawings before
submitting them to the Architect/Engineer. CONTRACTOR’'S APPROVAL
STAMP IS REQUIRED ON ALL SUBMITTALS. APPROVAL WILL INDICATE
THE CONTRACTOR'S REVIEW of all material and a COMPLETE
UNDERSTANDING OF EXACTLY WHAT IS TO BE FURNISHED. Contractor
shall clearly mark all deviations from the contract documents on all submittals. IF
THE CONTRACTOR DOES NOT MARK DEVIATIONS, THEN THE ITEM
SHALL BE REQUIRED TO MEET ALL DRAWING AND SPECIFICATION
REQUIREMENTS.

Each data sheet shall clearly show at the top of the sheet what Material List
symbol (and applicable variations and subscripts) that data sheet corresponds to.

BASIC ELECTRICAL REQUIREMENTS

Classroom Renovation - Summer 2010 16010 -6 2/4/10



7. Each data sheet shall show the size, rating, style, finish, material, catalog
number, manufacturer name and product photos for each item to ensure
compliance with these specifications.

8. Assemble all submittals in sets, such as panelboards, fire alarm, lighting, or
motor control. All sets shall be identical and contain an index of the items
enclosed with a general topic description on the cover.

9. Bind each set in a manufacturer's folder or inside of a manila file folder.

10. Where more than one model is shown on a manufacturer's sheet, clearly indicate
exactly which item and which data is relevant to the work.

11. Where the manufacturer lists multiple part numbers or options on a single data
sheet, the part number and options to be used shall be clearly set apart from
other part numbers shown on that sheet.

12. Failure to comply with the above shall be reason to resubmit all shop drawings.

13. The Engineer's responsibility shall be to review one set of shop drawing
submittals for each product. If the first submittal is incomplete or does not comply
with the drawings and/or specifications, the Contractor shall be responsible to
bear the cost to the Owner, for the Engineer to recheck and handle the additional
shop drawing submittals.

C. Provide Schedule of Values:

1. Application forms: Use AIA Document Continuation Sheets G703 (or similar) as
the form for application.

2. Provide line items on the Schedule of Values including:

a. General Conditions (mobilization, bonds, insurance, etc.)
b. Lighting

C. Power

d. Fire Alarm

e. Emergency Systems

3. Change orders shall have schedule of values broken out as listed above
submitted with each change order.

4. Coordinate with the Project Engineer the items included in the Schedule of

Values. The intent is to not create schedules in addition to those the Electrical
Contractor normally submits to the General Contractor for payment.

1.7 PRODUCT DELIVERY, STORAGE, HANDLING AND MAINTENA NCE

A. Exercise care in transporting and handling to avoid damage to materials. Store materials
on the site to prevent damage.

B. Keep all materials clean, dry and free from damaging environments.

1.8 WARRANTY

A. Provide one-year warranty for all fixtures, equipment, materials, and workmanship.

JJc
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The warranty period for all work in this specification Division shall commence on the date
of Substantial Completion or successful system performance whichever occurs later. The
warranty may also commence if a whole or partial system or any separate piece of
equipment or component is put into use for the benefit of any party other than the
installing contractor with prior written authorization of the Owner. In this instance, the
warranty period shall commence on the date when such whole system, partial system or
separate piece of equipment or component is placed in operation and accepted in writing
by the Owner.

Warranty requirements extend to correction, without cost to the Owner, of all work found
to be defective or nonconforming to the contract documents. The Contractor shall bear
the cost of correcting all damage due to defects or nonconformance with contract
documents excluding repairs required as a result of improper maintenance or operation,
or of normal wear as determined by the Architect/Engineer.

1.9 INSURANCE

A.

This Contractor shall maintain insurance coverage as set forth in Division 1 of these
specifications and the architectural drawings.

1.10 MATERIAL SUBSTITUTION

A.

Where several manufacturers’ names are given, the manufacturer for which a catalog
number is given is the basis of design and establishes the quality required.

Equivalent equipment manufactured by the other named manufacturers may be used.
Contractor shall ensure that all items submitted by these other manufacturers meet all
requirements of the drawings and specifications, and fit in the allocated space. The
Engineer shall make the final determination of whether a product is equivalent.

Any material, article or equipment of other unnamed manufacturers which will adequately
perform the services and duties imposed by the design and is of a quality equal to or
better than the material, article or equipment identified by the drawings and specifications
may be used if approval is secured in writing from the Architect/Engineer via addendum.
The Contractor assumes all costs incurred as a result of using the offered material, article
or equipment, on his part or on the part of other Contractors whose work is affected.

Voluntary add or deduct prices for alternate materials may be listed on the bid form.
These items will not be used in determining the low bidder. This Contractor assumes all
costs incurred as a result of using the offered material or equipment on his part or on the
part of other Contractors whose work is affected.

All material substitutions requested after the final addendum must be listed as voluntary
changes on the bid form.

PART 2 - PRODUCTS

21 GENERAL

A.

JJc

All items of material having a similar function (e.g., safety switches, panelboards,
switchboards, contactors, motor starters, dry type transformers) shall be of the same
manufacturer unless specifically stated otherwise on drawings or elsewhere in
specifications.

BASIC ELECTRICAL REQUIREMENTS
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PART 3 - EXECUTION

3.1

3.2

JJc

JOBSITE SAFETY

A.

Neither the professional activities of the Engineer, nor the presence of the Engineer or his
or her employees and subconsultants at a construction site, shall relieve the Contractor
and any other entity of their obligations, duties and responsibilities including, but not
limited to, construction means, methods, sequence, techniques or procedures necessary
for performing, superintending or coordinating all portions of the work of construction in
accordance with the contract documents and any health or safety precautions required by
any regulatory agencies. The Engineer and his or her personnel have no authority to
exercise any control over any construction contractor or other entity or their employees in
connection with their work or any health or safety precautions. The Contractor is solely
responsible for jobsite safety. The Engineer and the Engineer's consultants shall be
indemnified and shall be made additional insureds under the Contractor’s general liability
insurance policy.

ENGINEER OBSERVATION OF WORK

A.

The contractor shall provide seven (7) calendar days notice to the Engineer prior to:

1. Installing hard or suspended ceilings and soffits.

The Engineer will review the installation and provide a written report noting deficiencies
requiring correction. The contractor's schedule shall account for these reviews and show
them as line items in the approved schedule.

Above-Ceiling Final Observation:

1. All work above the ceilings must be complete prior to the Engineer’s review. This
includes, but is not limited to:

a. All junction boxes are closed and identified in accordance with Section
16195 Electrical Identification.

b. Light fixtures, including ceiling-mounted exit and emergency lights, are
installed and operational.

C. Light fixture whips are suspended above the ceiling.

d. Conduit identification is installed in accordance with Section 16195
Electrical Identification.

e. Light fixtures are suspended independently of the ceiling system when
required by these contract documents.

f. All wall penetrations have been sealed.

2. In order to prevent the Above-Ceiling Final Observation from occurring too early,
the Contractor shall review the status of the work and certify, in writing, that the
work is ready for the Above-Ceiling Final Observation.

3. It is understood that if the Engineer finds the ceilings have been installed prior to
this review and prior to seven days elapsing, the Engineer may not recommend
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further payments to the contractor until such time as full access has been
provided.

3.3 PROJECT CLOSEOUT

A.

The following paragraphs supplement the requirements of Division 1 and architectural
drawings.

Final Jobsite Observation:

1. In order to prevent the Final Jobsite Observation from occurring too early, the
Contractor shall review the completion status of the project and certify that the
job is ready for the final jobsite observation.

2. Attached to the end of this section is a typical list of items that represent the
degree of job completeness expected prior to requesting a review. The
Contractor shall sign the attached certification and return it to the
Architect/Engineer so that the final observation can be scheduled.

3. It is understood that if the Engineer finds the job not ready for the final
observation and additional trips and observations are required to bring the project
to completion, the cost of the additional time and expenses incurred by the
Engineers will be deducted from the Contractor’s final payment.

4. Contractor shall notify Engineer 96 hours prior to installation of ceilings or lay-in
ceiling tiles.

The following must be submitted before Architect/Engineer recommends final payment:

1. Operation and maintenance manuals with copies of approved shop drawings.
2. Record documents including reproducible drawings and specifications.
3. A report documenting the instructions given to the Owner's representatives

complete with the number of hours spent in the instruction. The report shall bear
the signature of an authorized agent of this Contractor and shall be signed by the
Owner's representatives.

4. Provide spare parts, maintenance, and extra materials in quantities specified in
individual specification sections. Deliver to project site and place in location as
directed and submit receipt to Architect/Engineer.

5. Inspection and testing report by the fire alarm system manufacturer.

6. Start-up reports on all equipment requiring a factory installation or start-up.

3.4 OPERATION AND MAINTENANCE INSTRUCTIONS

A.

JJc

Submit three (3) properly indexed and bound copies, in “D” ring style notebooks, of the
Operations and Maintenance Instructions to the Architect/Engineer. Make all corrections
or additions required.

Operation and Maintenance Instructions shall include:

1. Notebooks shall be heavy duty locking three ring binders and incorporate clear
vinyl sheet sleeves on the front cover and spine for slip-in labeling. “Peel and
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10.

11.

12.

13.

14.

15.

16.

stick” labels are not acceptable. Sheet lifters shall be supplied at the front of
each notebook. Provide “Wilson-Jones” or equal, color black. Size notebooks a
minimum of 1/2" thicker than material for future inserts. Label the spine and front
cover of each notebook. If more than one notebook is required, label in
consecutive order. For example; 1 of 2, 2 of 2. No other forms of binding will be
acceptable.

Prepare binder covers (front and spine) with printed title “Operation and
Maintenance Instructions”, title of project, and subject matter of binder when
multiple binders are required.

Title page with project title, Architect, Engineer, Contractor, and Subcontractor
with addresses, telephone numbers, and contacts.

Table of Contents describing all index tabs.

Listing of all Subcontractors and major equipment suppliers with addresses,
telephone numbers, and contacts.

Index tabs dividing information by specification section, major equipment, or
systems. All tab titles shall be clearly printed under reinforced plastic tabs. Label
all equipment to match the identification in the construction documents.

Copies of warranties.

Copies of all final approved shop drawings and submittals.

Schematic wiring diagrams of the equipment that have been updated for field
conditions. Field wiring shall have label numbers to match drawings.

Dimensional drawings of equipment.
Detailed parts lists, each with a list of suppliers.
Operating procedures for each system.

Maintenance schedule and procedures. Include a chart listing maintenance
requirements and frequency.

Repair procedures for major components.

Replacement parts and service material requirements for each system and the
frequency of service required.

Instruction books, cards, and manuals furnished with the equipment.

3.5 RECORD DOCUMENTS

A. Maintain at the job site a separate and complete set of electrical drawings and
specifications with all changes made to the systems clearly and permanently marked in
complete detail.

B. Mark drawings and specifications to indicate approved substitutions; Change Orders, and
actual equipment and materials used. All Change Orders, RFI responses, Clarifications
and other supplemental instructions shall be marked on the documents. Record

documents that merely reference the existence of the above items are not acceptable.

JJc

BASIC ELECTRICAL REQUIREMENTS

Classroom Renovation - Summer 2010 16010 - 11 2/4/10



Should this Contractor fail to complete Record Documents as required by this contract,
this Contractor shall reimburse Architect/Engineer for all costs to develop record
documents that comply with this requirement. Reimbursement shall be made at the
Architect/Engineer’s hourly rates in effect at the time of work.

Record changes daily and keep the marked drawings available for the
Architect/Engineer's examination at any normal work time.

Upon completing the job, and before final payment is made, give the marked-up drawings
to the Architect/Engineer.

3.6 PAINTING

A.

JJc

Paint all equipment that is marred or damaged prior to the Owner's acceptance. Paint
and color shall match original equipment paint and shall be obtained from the equipment
supplier if available. All equipment shall have a finished coat of paint applied unless
specifically allowed to be provided with a prime coat only.

Equipment in finished areas that will be painted to match the room decor will be painted
by others. Should this Contractor install equipment in a finished area after the area has
been painted, they shall have the equipment and all its supports, hangers, etc., painted to
match the room decor. Painting shall be performed as described in project specifications.

Equipment cabinets, casings, covers, metal jackets, etc., located in equipment rooms or
concealed spaces, shall be furnished in standard finish, free from scratches, abrasions,
chippings, etc.

Equipment in occupied spaces, or if standard to the unit, shall have a baked primer with
baked enamel finish coat free from scratches, abrasions, chipping, etc. If color option is
specified or is standard to the unit, verify with the Architect/Engineer his color preference
before ordering.

Paint all equipment in unfinished areas such as boiler room, mechanical spaces, and
storage rooms. Equipment furnished with a suitable factory finish need not be painted;
provided the factory applied finish is not marred or spattered. If so, equipment shall be
refinished with the same paint as was factory applied.

Do NOT paint electric conduits in crawl spaces, tunnels, or spaces above suspended
ceilings except that where conduit is in a damp location give exposed threads at joints
two coats of sealer after joint is made up.

After surfaces have been thoroughly cleaned and are free of oil, dirt or other foreign
matter, paint all raceway and equipment with the following:

1. Bare Metal Surfaces - Apply one coat of metal primer suitable for the metal being
painted. Finish with two coats of Alkyd base enamel paint.

2. Plastic Surfaces - Paint plastic surfaces with two coats of semi-gloss acrylic latex
paint.
3. Color of paint shall be as directed by Architect.

BASIC ELECTRICAL REQUIREMENTS
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3.7

3.8

3.9

3.10

JJc

ADJUST AND CLEAN

A.

B.

C.

Thoroughly clean all equipment and systems prior to the Owner's final acceptance of the
project.

Clean all foreign paint, grease, oil, dirt, labels, stickers, etc. from all equipment.

Remove all rubbish, debris, etc., accumulated during construction from the premises.

SPECIAL REQUIREMENTS

A.

Coordinate the installation of all equipment, controls, devices, etc., with other trades to
maintain clear access area for servicing.

Install all equipment to maximize access to parts needing service or maintenance.
Review the final location, placement, and orientation of equipment with the Owner’s
representative prior to setting equipment.

Installation of equipment or devices without regard to coordination of access
requirements and confirmation with the Owner’s representative will result in removal and
reinstallation of the equipment at the Contractor’s expense.

INDOOR AIR QUALITY (IAQ) MAINTENANCE FOR OCCUPIED FACILITIES UNDER
CONSTRUCTION

A.

Within the limits of Construction:

1. The Electrical Contractor shall coordinate all work with the contractor responsible
for IAQ.
2. The means, methods and materials used by the Electrical Contractor shall be

coordinated with the contractor responsible for IAQ and shall comply with the IAQ
requirements set forth in Division 1 and Division 150f these specifications.

Outside the limits of Construction:

1. IAQ shall be the responsibility of the electrical contractor for work that is required
outside the limits of construction.

2. The Electrical Contractor is responsible for the I1AQ set forth in Division 1 and
Division 15 of these specifications.

3. The Electrical Contractor shall review and coordinate all IAQ plans and
procedures with the owner’s IAQ representative.

SYSTEM COMMISSIONING

A.

The electrical systems shall be complete and operating. System start-up, testing,
balancing, and satisfactory system performance is the responsibility of the Contractor.
This includes all calibration and adjustment of electrical controls, balancing of loads,
troubleshooting and verification of software, and final adjustments that may be needed.

BASIC ELECTRICAL REQUIREMENTS
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B. All operating conditions and control sequences shall be tested during the start-up period.
Testing all interlocks, safety shut-downs, controls, and alarms.

1.

The Contractor, subcontractors, and equipment suppliers shall have skilled
technicians to ensure that all systems perform properly. If the Architect/Engineer
is requested to visit the job site for trouble shooting, assisting in start-up,
obtaining satisfactory equipment operation, resolving installation and/or
workmanship problems, equipment substitution issues or unsatisfactory system
performance, including call backs during the warranty period, through no fault of
the design; the Contractor shall reimburse the Owner on a time and materials
basis for services rendered at the Architect/Engineer's standard hourly rates in
effect when the services are requested. The Contractor shall pay the Owner for
services required that are product, installation or workmanship related. Payment
is due within 30 days after services are rendered.

3.11  FIELD QUALITY CONTROL

A. General:

1. Conduct all tests required during and after construction.

2. Supply necessary instruments, meters, etc., for the tests. Supply competent
technicians with training in the proper testing techniques.

3. All cables and wires shall be tested for shorts and grounds following installation
and connection to devices. Replace shorted or grounded wires and cables.

4. Any wiring device, electrical apparatus or lighting fixture, if grounded or shorted
on any integral "live" part, shall have all defective parts or materials replaced.

5. If the results obtained in the tests are not satisfactory make adjustments,
replacements, and changes as needed. Then repeat the tests, and make
additional tests, as the Architect/Engineer or authority having jurisdiction deems
necessary.

B. Other Equipment:

1. Give other equipment furnished and installed by the Contractor all standard tests
normally made to assure that the equipment is electrically sound, all connections
properly made, phase rotation correct, fuses and thermal elements suitable for
protection against overloads, voltage complies with equipment nameplate rating,
and full load amperes are within equipment rating.

C. If any test results are not satisfactory, make adjustments, replacements and changes as

needed and repeat the tests and make additional tests as the Architect/Engineer or
authority having jurisdiction deem necessary.

JJc
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READINESS CERTIFICATION PRIOR TO FINAL JOBSITE OBSERVATION

In order to prevent the final job observation from occurring too early, we require that the Contractor review
the completion status of the project and, by copy of this document, certify that the job is indeed ready for
the final job observation. The following is a typical list of items that represent the degree of job
completeness expected prior to your requesting a final job observation.

Penetrations of fire-rated construction fire sealed in accordance with code.

Electrical panels have typed circuit identification.

Per Specification Section 16010, cable insulation test results have been submitted.

Operation and Maintenance manuals have been submitted as per Specification Section 16010.
Bound copies of approved shop drawings have been submitted as per Specification Section 16010.
Report of instruction of Owner's representative has been submitted as per Specification Section
16010.

oghrwpE

Accepted by:

Prime Contractor

By Date

Upon Contractor certification that the project is complete and ready for a final job observation, we require
the Contractor to sign this agreement and return it to the Engineer so that the final observation can be
scheduled.

It is understood that if the Engineer finds the job not ready for the final observation and that additional
trips and observations are required to bring the project to completion, the costs incurred by the Engineers
for additional time and expenses will be deducted from the Contractor's contract retainage prior to final
payment at the completion of the job.

*k kk k%
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SECTION 16060

ELECTRICAL DEMOLITION FOR REMODELING

PART 1 - GENERAL
1.1 SECTION INCLUDES

A. Electrical demolition

PART 2 - PRODUCTS
21 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work shall be as specified in
individual Sections.

PART 3 - EXECUTION
3.1 EXAMINATION

A. THE DRAWINGS ARE INTENDED TO INDICATE THE SCOPE OF WORK REQUIRED
AND DO NOT INDICATE EVERY BOX, CONDUIT, OR WIRE THAT MUST BE
REMOVED. THE CONTRACTOR SHALL VISIT THE SITE PRIOR TO SUBMITTING A
BID AND VERIFY EXISTING CONDITIONS.

B. Where walls, ceilings, structures, etc., are indicated as being removed on general
drawings, the Contractor shall be responsible for the removal of all electrical equipment,
devices, fixtures, raceways, wiring, systems, etc., from the removed area.

C. Where ceilings, walls, structures, etc., are temporarily removed and replaced by others,
this Contractor shall be responsible for the removal, storage, and replacement of
equipment, devices, fixtures, raceways, wiring, systems, etc.

D. Verify that abandoned wiring and equipment serve only abandoned equipment or
facilities. Extend conduit and wire to facilities and equipment that will remain in operation
following demolition. Extension of conduit and wire to equipment shall be compatible with
the surrounding area.

E. Coordinate scope of work with all other Contractors and the Owner at the project site.
Schedule removal of equipment and electrical service to avoid conflicts.

F. Bid submittal shall mean the Contractor has visited the project site and has verified
existing conditions and scope of work.

3.2 PREPARATION

A. Disconnect electrical systems in walls, floors, structures, and ceilings scheduled for
removal.
B. Coordinate power outages with Joliet Junior College.
JJic ELECTRICAL DEMOLITION FOR REMODELING
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Provide temporary wiring and connections to maintain existing systems in service during
construction. When work must be performed on energized equipment or circuits, use
personnel experienced in such operations. Assume all equipment and systems must
remain operational unless specifically noted otherwise on drawings.

Existing Electrical Service: Maintain existing system in service until new system is
complete and ready for service. Disable system only to make switchovers and
connections. Obtain permission from Owner at least 24 hours before partially or
completely disabling system. Minimize outage duration. Make temporary connections to
maintain service in areas adjacent to work area. Service changeover shall be completed
on an overtime basis.

Existing Fire Alarm System: Maintain existing system in service until new system is
accepted. Disable system only to make switchovers and connections. Obtain permission
from Owner at least 24 hours before partially or completely disabling system. Minimize
outage duration. Make temporary connections to maintain service in areas adjacent to
work area. Provide a watchman to make required premise observations during all
outages, requirements as dictated by codes and Owner's insurance carrier.

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A.

JJc

Demolish and extend existing electrical work under provisions of Division 1 of
Specifications and architectural drawings and this Section.

Remove, relocate, and extend existing installations to accommodate new construction.
Remove abandoned wiring and raceway to source of supply.

Remove exposed abandoned raceway, including abandoned raceway above accessible
ceiling finishes. Cut raceway flush with walls and floors, and patch surfaces. Remove all
associated clamps, hangers, supports, etc. associated with raceway removal.

Disconnect abandoned outlets and remove devices. Remove abandoned outlets if
conduit servicing them is removed. Patch openings created from removal of devices to
match surrounding finishes.

Disconnect and remove abandoned panelboards and distribution equipment.

Disconnect and remove electrical devices and equipment serving utilization equipment
that has been removed.

Disconnect and remove abandoned luminaires. Remove brackets, stems, hangers, and
other accessories. Ballasts in light fixtures installed prior to 1980 shall be incinerated in
EPA approved incinerator or disposed of in EPA certified containers and deposited in an
EPA landfill certified for PCB disposal or recycled by permitted ballast recycler.
Punctured or leaking ballasts must be disposed of according to Federal Regulations
under the Toxic Substance Control Act. Provide Owner and Architect/Engineer with a
Certificate of Destruction to verify proper disposal.

Repair adjacent construction and finishes damaged during demolition and extension
work. Patch openings to match existing surrounding finishes.

Maintain access to existing electrical installations that remain active. Modify installation
or provide access panel as appropriate.

ELECTRICAL DEMOLITION FOR REMODELING
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Q.

Extend existing installations using materials and methods compatible with existing
electrical installations, or as specified.

Disconnect and remove Pre-wired furniture, furniture with electrical devices mounted to it,
and any floor mounted electrical equipment. All conductors, conduits, etc. required to
reinstall equipment in the same location to remain.

HID and fluorescent lamps, determined by the Toxicity Characteristic Leachate procedure
(TCLP), to be hazardous waste shall be disposed of in a permitted hazardous waste
disposal facility or by a permitted lamp recycler.

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

Floor slab is post-tensioned. All penetrations shall be x-rayed prior to cutting and/or
drilling to avoid any tension cables or utilities encased in floor construction.

Floor slabs may contain conduit systems. This Contractor is responsible for taking any
measures required to ensure no conduits or other services are damaged. This includes x-
ray or similar non-destructive means.

This Contractor is responsible for all costs incurred in repair, relocations, or replacement
of any cables, conduits, or other services if damaged without proper investigation.

3.4 CLEANING AND REPAIR

A.

B.

Clean and repair existing materials and equipment that remain or are to be reused.

Panelboards: Clean exposed surfaces and check tightness of electrical connections.
Replace damaged circuit breakers and provide closure plates for vacant positions.
Provide typed circuit directory showing revised circuiting arrangement.

ELECTRICAL ITEMS (E.G., LIGHTING FIXTURES, RECEPTACLES, SWITCHES,
CONDUIT, WIRE, ETC.) REMOVED AND NOT RELOCATED REMAIN THE
PROPERTY OF THE OWNER. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
THE DISPOSAL OF MATERIAL THE OWNER DOES NOT WANT.

3.5 INSTALLATION

A.
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Install relocated materials and equipment under the provisions of Division 1 of
Specifications and architectural plans.

END OF SECTION
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SECTION 16111

CONDUIT

PART 1 - GENERAL

1.1

1.2

JJc

SECTION INCLUDES

moow»

Rigid metallic conduit and fittings
Intermediate metallic conduit and fittings
Electrical metallic tubing and fittings

Flexible metallic conduit and fittings
Liquidtight flexible metallic conduit and fittings

REFERENCES

A.

American National Standards Institute (ANSI):

1. ANSI C80.1 - Rigid Steel Conduit, Zinc-Coated

2. ANSI C80.3 - Electrical Metallic Tubing, Zinc-Coated and Fittings

3. ANSI C80.4 - Fittings for Rigid Metal Conduit and Electrical Metallic Tubing
4, ANSI C80.6 — Intermediate Metal Conduit, Zinc Coated

Federal Specifications (FS):

1. A-A-50553A — Fittings for Conduit, Metal, Rigid, (Thick-Wall and Thin-Wall
(EMT) Type

2. A-A-55810 — Specification for Flexible Metal Conduit
NECA “Standards of Installation”
National Electrical Manufacturers Association (NEMA):

1. ANSI/NEMA FB 1 — Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit,
Electrical Metallic Tubing and Cable

National Fire Protection Association (NFPA):
1. ANSI/NFPA 70 — National Electrical Code

Underwriters Laboratories (UL): Applicable Listings

1. UL 1 — Flexible Metal Conduit

2. UL 6 — Rigid Metal Conduit

3. UL 360 — Liquid Tight Flexible Steel Conduit

4. UL514-B — Conduit Tubing and Cable Fittings

5. UL746A — Standard for Polymeric Materials — Short Term Property Evaluations
CONDUIT
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6. UL797 — Electrical Metal Tubing
7. UL1242 — Intermediate Metal Conduit
G. Definitions:

1. Fittings: Conduit connection or coupling.

2. Body: Enlarged fittings with opening allowing access to the conductors for
pulling purposes only.

3. Mechanical Spaces: Enclosed areas, usually kept separated from the general
public, where the primary use is to house service equipment and to route
services. These spaces generally have exposed structures, bare concrete and
non-architecturally emphasized finishes.

4, Finished Spaces: Enclosed areas where the primary use is to house personnel
and the general public. These spaces generally have architecturally emphasized
finishes, ceilings and/or floors.

5. Concealed: Not visible by the general public. Often indicates a location either
above the ceiling, in the walls, in or beneath the floor slab, in column coverings,
or in the ceiling construction.

6. Above Grade: Not directly in contact with the earth. For example, an interior wall
located at an elevation below the finished grade shall be considered above grade
but a wall retaining earth shall be considered below grade.

7. Slab: Horizontal pour of concrete used for the purpose of a floor or sub-floor.

PART 2 - PRODUCTS

2.1 RIGID METALLIC CONDUIT (RMC) AND FITTINGS

A. Acceptable Manufacturers:

1.

Acceptable Manufacturers: Allied, LTV, Steelduct, Wheatland Tube Co, O-Z
Gedney, or approved equal.

2. Acceptable Manufacturers of RMC Conduit Fittings:  Appleton Electric,
0O-Z/Gedney Co., Electroline, Raco, Bridgeport, Midwest, Regal, Thomas & Betts,
Crouse-Hinds, Killark, or approved equal.
B. Minimum Size Galvanized Steel: 3/4 inch (19mm), unless otherwise noted.
C. Fittings and Conduit Bodies:
1. End Bell Fittings: Malleable iron, hot dip galvanized, threaded flare type with
provisions for mounting to form.
2. Expansion Joints: Malleable iron and hot dip galvanized providing a minimum of

JJc

4 inches of movement. Fitting shall be watertight with an insulating bushing and
a bonding jumper.
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Expansion Joint for Concrete Encased Conduit: Neoprene sleeve with bronze
end coupling, stainless steel bands and tinned copper braid bonding jumper.
Fittings shall be watertight and concrete-tight.

Conduit End Bushings: Malleable iron type with molded-on high impact phenolic
thermosetting insulation. Where required elsewhere in the contract documents,
bushing shall be complete with ground conductor saddle and clamp. High
impact phenolic threaded type bushings are not acce ptable.

All other fittings and conduit bodies shall be of malleable iron construction and
hot dip galvanized.

2.2 INTERMEDIATE METALLIC CONDUIT (IMC) AND FITTINGS

A. Minimum Size Galvanized Steel: 3/4 inch, unless otherwise noted.

B. Acceptable Manufacturers: Allied, LTV, Steelduct, Wheatland Tube Co, O-Z Gedney, or
approved equal.

C. Fittings and Conduit Bodies:

1. End Bell Fittings: Malleable iron, hot dip galvanized, threaded flare type with
provisions for mounting to form.

2. Expansion Joints: Malleable iron and hot dip galvanized providing a minimum of
4 inches of movement. Fitting shall be watertight with an insulating bushing and a
bonding jumper.

3. Expansion Joint for Concrete Encased Conduit: Neoprene sleeve with bronze
end coupling, stainless steel bands and tinned copper braid bonding jumper.
Fittings shall be watertight and concrete-tight.

4. Conduit End Bushings: Malleable iron type with molded-on high impact phenolic
thermosetting insulation. Where required elsewhere in the contract documents,
bushing shall be complete with ground conductor saddle and clamp. High
impact phenolic threaded type bushings are not acce ptable.

5. All other fittings and conduit bodies shall be of malleable iron construction and

hot dip galvanized.

2.3 ELECTRICAL METALLIC TUBING (EMT) AND FITTINGS

A. Minimum Size Electrical Metallic Tubing: 3/4 inch, unless otherwise noted.

B. Acceptable Manufacturers of EMT Conduit: Allied, LTV, Steelduct, Wheatland Tube Co,
or approved equal.

C. Fittings and Conduit Bodies:
1. 2" Diameter or Smaller: Compression or steel set screw type of steel designed

2.
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for their specific application.

Larger than 2": Compression type of steel designed for their specific application.

CONDUIT
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3. Acceptable Manufacturers of EMT Conduit Fittings: Appleton Electric,
0O-Z/Gedney Co., Electroline, Raco, Bridgeport, Midwest, Regal, Thomas & Betts,
or approved equal.

2.4 FLEXIBLE METALLIC CONDUIT (FMC) AND FITTINGS

A. Minimum Size Galvanized Steel: 3/4 inch, unless otherwise noted. Lighting branch circuit
wiring to an individual luminaire may be a manufacturerd UL listed 3/8" flexible metal
conduit with #12 AWG THHN conductors and an insulated ground wire.

B. Acceptable Manufacturers: American Flex, Alflex, Electri-Flex Co, or approved equal.

C. Construction: Flexible steel, approved for conduit ground, zinc coated, threadless type
formed from a continuous length of spirally wound, interlocked zinc coated strip steel.
Provide a separate equipment grounding conductor when used for equipment where
flexibility is required.

D. Fittings and Conduit Bodies:
1. Threadless hinged clamp type, galvanized zinc coated cadmium plated malleable
cast iron.
2. Fittings and conduit bodies shall include plastic or cast metal inserts supplied by

the manufacturer to protect conductors from sharp edges.

3. Acceptable Manufacturers: O-Z/Gedney Co., Thomas & Betts, Appleton Electric,
Electroline, Bridgeport, Midwest, Regal, or approved equal.

2.5 LIQUIDTIGHT FLEXIBLE METALLIC CONDUIT (LFMC) AND FITTINGS

A. Acceptable Manufacturers: Anaconda Type UA, Electri-Flex Type LA, Alflex, Carlon
(Lamson & Sessions), or approved equal.

B. Construction: Flexible steel, approved for conduit ground, zinc coated, threadless type
formed from a continuous length of spirally wound, interlocked zinc coated strip steel and
an extruded PVC cover.

C. Fittings and Conduit Bodies:

1. Watertight, compression type, galvanized zinc coated cadmium plated malleable
cast iron, UL listed.

2. Fittings and conduit bodies shall include plastic or cast metal inserts supplied by
the manufacturer to protect conductors from sharp edges.

3. Acceptable Manufacturers: Appleton Electric, O-Z/Gedney Co., Electroline,
Bridgeport, Thomas & Betts, Midwest, Regal, Carlon (Lamson & Sessions), or
approved equal.
PART 3 - EXECUTION
3.1 CONDUIT SIZING

A. Size conduit as shown on the drawings and specifications. Where not indicated in the
contract documents, conduit size shall be according to N.E.C. (Latest Edition). Conduit
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3.2
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and conductor sizing shall be coordinated to limit conductor fill to less than 40%, maintain
conductor ampere capacity as required by the National Electrical Code (to include
enlarged conductors due to temperature and quantity derating values) and to prevent
excessive voltage drop and pulling tension due to long conduit/conductor lengths.

Minimum Conduit Size (Unless Noted Otherwise):
1. Above Grade: 3/4 inch. (The use of 1/2 inch would be allowed for installation

conduit to individual light switches, individual receptacles and individual fixture
whips from junction box.)

2. Below Grade 5' or less from Building Foundation: 1 inch.
3. Below Grade More than 5' from Building Foundation: 1 inch.
4. Telecommunication Conduit: 1 inch.

Maximum Conduit Size Embedded in Slabs above Grade: 3/4 inch for conduits crossing
each other.

Conduit sizes shall change only at the entrance or exit to a junction box, unless
specifically noted on the drawings.

CONDUIT ARRANGEMENT

A.

In general, conduit shall be installed concealed in walls, in finished spaces and where
possible or practical, or as noted otherwise. In unfinished spaces, mechanical and utility
areas, conduit may run either concealed or exposed as conditions dictate and as
practical unless noted otherwise on drawings. Installation shall maintain headroom in
exposed vicinities of pedestrian or vehicular traffic.

Conduit shall not share the same cell as structural reinforcement in masonry walls.

Conduit runs shall be routed as shown on large scale drawings. Conduit routing on
drawings scaled 1/4"=1'-0" or less shall be considered diagrammatic, unless noted
otherwise. The correct routing, when shown diagrammatically shall be chosen by the
Contractor based on information in the contract documents, in accordance with
manufacturer's written instructions, applicable codes, the NECA's "Standard of
Installation”, in accordance with recognized industry standards, and coordinated with
other contractors.

Contractor shall adapt his work to the job conditions and make such changes as required
and permitted by the Architect/Engineer, such as moving to clear beams and joists,
adjusting at columns, avoiding interference with windows, etc., to permit the proper
installation of other mechanical and/or electrical equipment.

Contractor shall cooperate with all Contractors on the project. He shall obtain details of
other Contractor's work in order to ensure fit and avoid conflict. Any expense due to the
failure of This Contractor to do so shall be paid for in full by him. The other trades
involved as directed by the Architect/Engineer shall perform the repair of work damaged
as a result of neglect or error by This Contractor. The resultant costs shall be borne by
This Contractor.

CONDUIT
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3.3 CONDUIT SUPPORT

A.
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Conduit runs installed above a suspended ceiling shall be properly supported. In no case
shall conduit rest on the suspended ceiling construction, nor utilize ceiling support system
for conduit support.

Conduit shall not be supported from ductwork, water, sprinkler piping, or other non-
structural members, unless approved by the Architect/Engineer. All supports shall be
from structural slabs, walls, structural members, and bar joists, and coordinated with all
other applicable contractors, unless noted otherwise.

Conduit shall be held in place by the correct size of galvanized one-hole conduit clamps,
two-hole conduit straps, patented support devices, clamp back conduit hangers, or by
other means if called for on the drawings.

Support individual horizontal raceways with separate, malleable-iron pipe hangers or
clamps.

Spring-steel conduit clips specifically designed for supporting single conduits or tubing
may be used in lieu of malleable-iron hangers for 1" and smaller raceways serving
lighting and receptacle branch circuits above accessible ceilings and for securing
raceways to slotted channel and angle supports.

Group conduits in parallel runs where practical and use conduit racks or trapeze hangers
constructed of steel channel, suspended with threaded solid rods or wall mounted from
metal channels with conduit straps or clamps. Provide space in each rack or trapeze for
25% additional conduits.

Do not exceed 25 Ibs. per hanger and a minimum spacing of 2’-0” on center when
attaching to metal roof decking (excludes concrete on metal deck). This 25 Ibs. load and
2’-0” spacing include adjacent electrical and mechanical items hanging from deck. If the
hanger restrictions cannot be achieved, supplemental framing off steel framing will need
to be added.

Arrange supports in vertical runs so the weight of raceways and enclosed conductors is
carried entirely by raceway supports, with no weight load on raceway terminals.

Supports for metallic conduit shall be no greater than 10 feet. A smaller interval may be
used if necessitated by building construction, but in no event shall support spans exceed
the National Electrical Code requirements. Conduit shall be securely fastened within 3
feet of each outlet box, junction box, device box, cabinet, or fitting.

Supports of flexible conduit shall be within 12 inches of each outlet box, junction box,
device box, cabinet, or fitting and at intervals not to exceed 4.5 feet.

Supports for non-metallic conduit shall be at sufficiently close intervals to eliminate any
sag in the conduit. The manufacturer's recommendations shall be followed, but in no
event shall support spans exceed the National Electrical Code requirements.

Where conduit is to be installed in poured concrete floors or walls, provide concrete-tight
conduit inserts securely fastened to forms to prevent conduit misplacement.

Finish:

1. Prime coat exposed steel hangers and supports. Hangers and supports in crawl

CONDUIT
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spaces, pipe shafts, and above suspended ceiling spaces are not considered
exposed.

Trim all ends of exposed field fabricated steel hangers, slotted channel and
threaded rod to within 1" of support or fastener to eliminate potential injury to
personnel unless shown otherwise on the drawings. Smooth ends and install
elastomeric insulation with two coats of latex paint if exposed steel is within 6’-6"
of finish floor and presents potential injury to personnel.

3.4 CONDUIT INSTALLATION

A. Conduit Connections:

1.

Shorter than standard conduit lengths shall be cut square using industry
standards. The ends of all conduits cut shall be reamed or otherwise finished to
remove all rough edges.

2. Metallic conduit connections in slab on grade installation shall be sealed and one
coat of rust inhibitor primer applied after the connection is made.

3. Where conduits with tapered threads cannot be coupled with standard couplings,
then approved split or Erickson couplings shall be used. Running threads will not
be permitted.

4. Install ~expansion/deflection joints where conduit crosses structure
expansion/seismic joints.

B. Conduit terminations for all low voltage wiring shall have nylon bushings installed on each

end of every conduit run.

C. Conduit Bends:

1.

Use a hydraulic one-shot conduit bender or factory elbows for bends in conduit 2"
in size or larger. All steel conduit bending shall be done cold; no heating of steel
conduit shall be permitted.

2. All bends of rigid non-metallic conduit (RNC) shall be made with the
manufacturer's approved bending equipment. The use of spot heating devices
will not be permitted (i.e. blow torches).

3. A run of conduit shall not contain more than the equivalent of four (4) quarter
bends (360 ), including those bends located immediately at the outlet or body.

4. Provide product submittals, per specifications, on slip sleeves and/or gutters to
the Engineer for approval prior to purchase and installation.

5. Use conduit bodies to make sharp changes in direction (i.e. around beams).

D. Conduit Placement:
1. Conduit shall be mechanically continuous from source of current to all outlets.

JJc

Conduit shall be electrically continuous from source of current to all outlets,
unless a properly sized grounding conductor is routed within the conduit. All
metallic conduits shall be bonded per the National Electrical Code.

CONDUIT
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2. Route exposed conduit and conduit above suspended ceilings (accessible or not)
parallel/perpendicular to the building structural lines, and as close to building
structure as possible. Wherever possible, route horizontal conduit runs above
water and steam piping.

3. Route conduit through roof openings provided for piping and ductwork where
possible. If not provided or routing through provided openings is not possible,
route through roof jack with pitch pocket. Coordinate roof penetrations with other
trades.

4. Avoid moisture traps where possible. Where unavoidable, provide a junction box
with drain fitting at conduit low point.

5. All conduits through walls shall be grouted or sealed into openings. Where
conduit penetrates firewalls and floors, seal with a UL listed sealant. Seal
penetrations with intumescent caulk, putty, or sheet installed per manufacturer's
recommendations. All materials used to seal penetrations of firewalls and floors
shall be tested and certified as a system per ASTM E814 Standard for fire tests
or through-penetration fire stops as manufactured by 3M or approved equal.

6. CONTRACTOR SHALL BE RESPONSIBLE FOR ALL OPENINGS REQUIRED
IN MASONRY OR EXTERIOR WALLS UNDER THIS DIVISION. A QUALIFIED
MASON AT THE EXPENSE OF THIS CONTRACTOR SHALL REPAIR ALL
OPENINGS TO MATCH EXISTING CONDITIONS.

7. Seal interior of conduit at exterior entries, air handling units, coolers/freezers,
etc., and where the temperature differential can potentially be greater than 20 F,
to prevent moisture penetration. Seal shall be placed where conduit enters warm
space. Conduit seal fitting shall be a drain/seal, with sealing compound, equal to
O-Z/Gedney type EYD.

8. Conduits, if run in concrete structure, shall be in middle one-third of slab
thickness, and leave at least 3" min. concrete cover. Conduits shall run parallel to
each other and spaced at least 8” apart centerline to centerline. Secure raceways
to reinforcing rods to prevent sagging or shifting during concrete placement.
Maximum conduit outside diameter 1”.

9. No conduits are allowed in concrete on metal deck unless expressly approved in
writing by the Structural Engineer.

10. Do not route conduits across each other in slabs on grade.

11. Contractor shall provide suitable mechanical protection around all conduits
stubbed out from floors, walls or ceilings during construction to prevent bending
or damaging of stubs due to carelessness with construction equipment.

12. Contractor shall provide a polypropylene pull cord with 2000 Ibs. tensile strength
in each empty conduit (indoor and outdoor), except in sleeves and nipples.

3.5 CONDUIT TERMINATIONS

A. Where conduit bonding is indicated or required in the contract documents, the bushings
shall be a grounding type sized for the conduit and ground bonding conductor as
manufactured by O-Z/Gedney, Appleton, Thomas & Betts, Burndy, Regal, or approved
equal.

JJC CONDUIT
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3.6

JJc

Conduits with termination fittings shall be threaded for one (1) lock nut on the outside and
one (1) lock nut and bushing on the inside of each box.

Where conduits terminate in boxes with knockouts, they shall be secured to the boxes
with lock nuts and provided with approved screw type tinned iron bushings or fittings with
plastic inserts.

Where conduits terminate in boxes, fittings, or bodies with threaded openings, they shall
be tightly screwed against the shoulder portion of the threaded openings.

All conduit ends shall be sealed with plastic immediately after installation to prevent the
entrance of any foreign matter during construction. The seals shall be removed and the
conduits blown clear of any and all foreign matter prior to any wires or pull cords being
installed.

CONDUIT INSTALLATION SCHEDULE

A.

In the event the location of conduit installation represents conflicting installation
requirements as specified in the following schedule, a clarification shall be obtained from
the Architect/Engineer. If This Contractor is unable to obtain a clarification as outlined
above, concealed rigid galvanized steel conduit installed per these specifications and the
National Electrical Code shall be required.

The following schedule shall be adhered to unless they constitute a violation of applicable
codes or are noted otherwise on the drawings. The installation of RMC conduit will be
permitted in place of any and all conduit specified in this schedule.

1. Dry Mechanical Spaces:
a. Exposed:
1) Branch Circuits (lighting, receptacles, controls, etc.): IMC or
EMT.
b. Concealed: EMT.
2. Wet or Damp Locations: RMC Conduit.
3. Finished Spaces: Concealed EMT.
4. In Slabs Above Grade: Embedded RMC.
5. Interior Locations:
a. Exposed: EMT conduit.
b. Concealed: EMT.
6. Hazardous Locations as Defined by the National Electrical Code: RMC conduit

complete with screwed fittings and conduit seals.

END OF SECTION

CONDUIT
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SECTION 16120

WIRE AND CABLE

PART 1 - GENERAL

11 SECTION INCLUDES

A.
B.
C.

Building wire
Cable
Wiring connections and terminations

1.2 REFERENCES

A.

NEMA WC 3 - Rubber-Insulated Wire and Cable for the Transmission and Distribution of
Electrical Energy

NEMA WC 5 - Thermoplastic-Insulated Wire and Cable for the Transmission and
Distribution of Electrical Energy

UL 44 — Thermoset-Insulated Wires and Cables

PART 2 - PRODUCTS

2.1 BUILDING WIRE

A.

B.

F.

G.

Thermoplastic-insulated Building Wire: NEMA WC 5.
Rubber-insulated Building Wire: NEMA WC 3.

Feeders and Branch Circuits Larger Than 6 AWG: Copper, stranded conductor, 600 volt
insulation, THHN/THWN.

Feeders and Branch Circuits Larger than 6 AWG in Underground Conduit: Copper,
stranded conductor, 600 volt insulation, THWN.

Feeders and Branch Circuits 6 AWG and Smaller: Copper conductor, 600 volt insulation,
THHN/THWN. 6 and 8 AWG, stranded conductor; smaller than 8 AWG, solid or stranded
conductor, unless otherwise noted on the drawings.

Control Circuits: Copper, stranded conductor 600 volt insulation, THHN/THWN.

Aluminum conductors are not to be used.

2.2 WIRE FOR SPECIALIZED SYSTEMS

A.

JJc

Wire for the following specialized systems shall be as designated on the drawings, or
elsewhere in these specifications. If not designated on the drawings or specifications, the
system manufacturer's recommendations shall be followed:

1. Fire Alarm

WIRE AND CABLE
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2.3 REMOTE CONTROL AND SIGNAL CABLE

A.

Control Cable for Class 1 Remote Control and Signal Circuits: Copper conductor, 600
volt insulation, rated 60°C, individual conductors twisted together, shielded, and covered
with a PVC jacket.

Control Cable for Class 2 or Class 3 Remote Control and Signal Circuits: Copper
conductor, 300 volt insulation, rated 60°C, individual conductors twisted together,
shielded, and covered with a PVC jacket; UL listed.

Plenum Cable for Class 2 or Class 3 Remote Control and Signal Circuits: Copper
conductor, 300 volt insulation, rated 60°C, individual conductors twisted together,
shielded, and covered with a nonmetallic jacket; UL listed for use in air handling ducts,
hollow spaces used as ducts, and plenums.

PART 3 - EXECUTION

3.1 GENERAL WIRING METHODS

A.

G.

H.

Use no wire smaller than 12 AWG for power and lighting circuits, and no smaller than 14
AWG for control wiring.

Use 10 AWG conductor for 20 ampere, 120 volt branch circuit home runs longer than 75
feet, and for 20 ampere, 277 volt branch circuit home runs longer than 200 feet.

The ampacity of multiple conductors in one conduit shall be derated per National
Electrical Code, Article 310. In no case shall more than 4 conductors be installed in one
conduit to such loads as motors larger than 1/4 HP, panelboards, motor control centers,
etc.

Where installing parallel feeders, place an equal number of conductors for each phase of
a circuit in same raceway or cable.

Splice only in junction or outlet boxes.
Neatly train and lace wiring inside boxes, equipment, and panelboards.
Make conductor lengths for parallel circuits equal.

All conductors shall be continuous in conduit from last outlet to their termination.

3.2 CONTRACTOR CHANGES

A.

JJc

The basis of design is copper conductors installed in raceway based on ambient
temperature of 30°C, NEC Table 310.16.

The Contractor shall be responsible for derating and sizing conductors and conduits to
equal or exceed the ampacity of the basis of design circuits, if he/she chooses to use
methods or materials other than the basis of design.

Record drawing shall include the calculations and sketches.

WIRE AND CABLE
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3.3 WIRING INSTALLATION IN RACEWAYS

A.

Pull all conductors into a raceway at the same time. Use UL listed wire pulling lubricant
for pulling 4 AWG and larger wires.

Pulling shall be continuous without unnecessary stops and starts with wire or cable only
partially thru raceway.

Where reels of cable or wire are used, they shall be set up on jacks close to the point
where the wire or cable enters the conduit or duct so that the cable or wire may be
unreeled and run into the conduit or duct with a minimum of change in the direction of the
bend.

Cables or wires shall not be laid out on the ground before pulling.
Cables or wires shall not be dragged over earth or paving.

Care shall be taken so as not to subject the cable or wire to high mechanical stresses
that would cause damage to the wire and cable.

Conductors shall not be pulled through conduits until plastering or masonry work is
completed and conduits are free from moisture. Care shall be taken so that long pulls of
wire or pulls around several bends are not made where the wire may be permanently
stretched and the insulation damaged.

Only nylon rope shall be permitted to pull cables into conduit and ducts.

At least six (6) inch loops or ends shall be left at each outlet for installation connection of
fixtures or other devices.

All wires in outlet boxes not connected to fixtures or other devices shall be rolled up,
spliced if continuity of circuit is required, and insulated.

Completely and thoroughly swab raceway system before installing conductors.
Conductor Supports in Vertical Raceways:

1. Support conductors in vertical raceways in accordance with NEC 300.19 and
Table 300.19(A) Spacing of Conductors Supports.

2. Supports shall be of insulated wedge type (OZ Gedney Type S, or equal) and
installed in a tapered insulated bushing fitting or a metal woven mesh with a
support ring that fits inside conduit fitting installed in an accessible junction box
(Hubbell Kellums support grip or equal).

3.4 CABLE INSTALLATION

A.

B.

JJc

Provide protection for exposed cables where subject to damage.

Use suitable cable fittings and connectors.

Run all open cable in a neat and symmetrical manner. Follow the routing as illustrated
on the drawings as closely as possible. If routing is not illustrated then the Contractor

shall choose his own routing, but in any case it shall be run in a manner previously
stated.

WIRE AND CABLE
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3.5

JJc

Open cable shall be supported by the appropriate size bridle rings or other means if
called for on the drawings. Wire and cable from different systems shall not be installed in
the same bridle rings.

Open cable installed above suspended ceilings shall not rest on the suspended ceiling
construction, nor utilize the ceiling support system for wire and cable support.

Where open cables are grouped, they shall be neatly bundled and held together with
nylon tie wraps placed every 2.5 ft. on the bundle. Where tie bundle passes through a
bridle ring it shall be fastened to the ring with a tie wrap.

Bridle ring supports shall be installed at five foot (5') intervals. All rings shall be installed
where completely accessible and not blocked by piping, ductwork, inaccessible ceilings,
etc.

Open cable shall only be installed where specifically shown on the drawings, or permitted
in these specifications.

WIRING CONNECTIONS AND TERMINATIONS

Splice and tap only in accessible junction boxes.

Use solderless, tin-plated copper, compression terminals (lugs) applied with
circumferential crimp for copper conductor terminations, 8 AWG and larger.

Use solderless, tin-plated, compression terminals (lugs) applied with indenter crimp for
copper conductor terminations, 10 AWG and smaller.

Use solderless pressure connectors with insulating covers for copper wire splices and
taps, 8 AWG and smaller. For 10 AWG and smaller, use insulated spring wire
connectors with plastic caps.

Use copper, compression connectors applied with circumferential crimp for copper wire
splices and taps, 6 AWG and larger. Tape uninsulated conductors and connectors with
electrical tape to 150 percent of the insulation value of conductor.

Thoroughly clean wires before installing lugs and connectors.

Make splices, taps and terminations to carry full ampacity of conductors without
perceptible temperature rise.

Terminate spare conductors with electrical tape, unless otherwise indicated on the
drawings.

Phase Sequence: All apparatus shall be connected to operate in the phase sequence
A-B-C representing the time sequence in which the phase conductors so identified reach
positive maximum voltage.

As a general rule, applicable to switches, circuit breakers, starters, panelboards,
switchgear and the like, the connections to phase conductors are intended thus:

Facing the front and operating side of the equipment, the phase identification shall be:

Left to Right - A-B-C
Top to Bottom - A-B-C

WIRE AND CABLE
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Connection revisions as required to achieve correct rotation of motors shall be made at
the load terminals of the starters or disconnect switches.

3.6 FIELD QUALITY CONTROL

A.

B.

Field inspection and testing will be performed under provisions of Division 1.

Cable Testing: Test shall be made by means of an insulation testing device such as a
“Megger” using not less than 500 volts D.C. test potential.

Inspect wire and cable for physical damage and proper connection.

Torque test conductor connections and terminations to manufacturer's recommended
values.

Perform continuity test on all power and equipment branch circuit conductors. Verify
proper phasing connections.

3.7 WIRE AND CABLE INSTALLATION SCHEDULE

A.

B.

JJc

Concealed Interior Locations: Building wire in raceways.
Exposed Interior Locations: Building wire in raceways.

Above Accessible Ceilings: Building wire in raceways. Low voltage (less than 110 volts)
shall be installed without conduit.

Wet or Damp Interior Locations: Building wire in raceway.

END OF SECTION

WIRE AND CABLE
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SECTION 16130

BOXES

PART 1 - GENERAL

11 SECTION INCLUDES

A.
B.
C.
D.

Wall and ceiling outlet boxes
Floor boxes

Pull and junction boxes
Accessories

1.2 REFERENCES

A.

B.

C.

ANSI/NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers and Box Supports
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum)

Federal Specification A-A-50563 — Conduit Outlet Boxes, Bodies, and Entrance Caps,
Electrical Cast Metal

PART 2 - PRODUCTS

21 OUTLET BOXES

A.

Sheet Metal Outlet Boxes: ANSI/NEMA OS 1, galvanized steel, minimum of 14 gauge,
with 1/2 inch male fixture studs where required.

Cast Boxes: NEMA FB1, Type FD, Aluminum or cast feralloy, deep type, gasketed cover,
threaded hubs.

Outlet boxes for light fixtures to be 4" octagon box not less than 1-1/2" deep, deeper if
required by the number of wires or construction.

Switch outlet boxes for local light control switches shall be 4 inches square by 1-1/2
inches deep, with raised cover to fit flush with finish wall line. Multiple gang switch outlets
shall consist of the required number of gang boxes appropriate to the quantity of switches
comprising the gang. Where walls are plastered, provide a plaster raised cover. Where
switch outlet boxes occur in exposed concrete block walls, boxes shall be installed in the
block cavity with a raised square edge tile cover of sufficient depth to extend out to face
of block or masonry boxes.

Wall or column receptacle outlet boxes shall be 4 inches square with raised cover to fit
flush with finished wall line. Boxes in concrete block walls shall be installed the same as
for switch boxes in block walls.

2.2 FLOOR BOXES

A.

Floor Boxes for Installation in Cast-In-Place Concrete Floors: Semi adjustable, cast iron.

2.3 PULL AND JUNCTION BOXES

A.

JJc

Sheet Metal Boxes: ANSI/NEMA OS 1, galvanized steel.

BOXES
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2.4

E.

Sheet Metal Boxes Larger than 12 Inches in Any Dimension: Hinged enclosure in
accordance with Section 16160, unless otherwise noted.

Cast Metal Boxes for Outdoor and Wet Location Installations: NEMA 250; Type 4 and
Type 6, flat-flanged, surface-mounted junction box, UL listed as raintight. Galvanized cast
iron box and cover with ground flange, neoprene gasket, and stainless steel cover
screws.

Cast Metal Boxes for Underground Installations: NEMA 250; Type 4, inside flanged,
recessed cover box for flush mounting, UL listed as raintight. Galvanized cast iron box
and plain cover with neoprene gasket and stainless steel cover screws.

Flanged type boxes shall be used where installed flush in wall.

ACCESSORIES

A.

Fire Rated Moldable Pads: UL #9700, moldable sheet putty at required thickness on all
five sides of back boxes. 3M #MPP-4S or equal.

PART 3 - EXECUTION

3.1

3.2

JJc

BOX INSTALLATION SCHEDULE

A.

Galvanized steel boxes may be used in:
1. Concealed interior locations above ceilings and in hollow studded partitions.

2. Exposed interior locations in mechanical rooms and in rooms without ceilings;
higher than 8’ above the highest platform level.

3. Direct contact with concrete except slab on grade.
4. Recessed in stud wall of kitchens and laundries.

Cast boxes shall be used in:

1. Exterior locations.

2. Hazardous locations.

3. Exposed interior locations within 8’ of the highest platform level.
4, Direct contact with earth.

5. Direct contact with concrete in slab on grade.

6. Wet locations.

7. Kitchens and laundries when exposed on wall surface.

COORDINATION OF BOX LOCATIONS

A.

Provide electrical boxes as shown on the drawings, and as required for splices, taps, wire
pulling, equipment connections, and code compliance.

BOXES
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3.3
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D.

E.

Electrical box locations shown on the Contract Drawings are approximate, unless
dimensioned. Verify location of floor boxes and outlets in offices and work areas prior to
rough-in.

Locate and install boxes to allow access. Avoid interferences with ductwork, piping,
structure, equipment, etc. Where installation is inaccessible, provide access doors.
Coordinate locations and sizes of required access doors with the Architect and General
Contractor.

Locate and install to maintain headroom and to present a neat appearance.

Coordinate locations with Heating Contractor to avoid baseboard radiation cabinets.

OUTLET BOX INSTALLATION

A.

Do not install boxes back-to-back in walls. Provide minimum 6 inch separation, except
provide minimum 24 inch separation in acoustic-rated and fire rated walls. Separation
shall be maintained by utilizing metal cross member supports, securely fastened between
studs.

When the minimum 24" separation cannot be maintained in a back-to-back location
where boxes are located in a fire rated wall, install fire rated moldable pads to all five
sides of the back box to maintain the fire rating of the wall. Install moldable pads in
accordance with UL listing for the specific product. Sound insulation pads are not
acceptable for use in fire rated wall applications.

Install sound barrier insulation pads on all outlet boxes where boxes are located on
opposite side of walls for sound insulation. Install moldable sound insulation pads on all
five sides of the back box.

The Contractor shall anchor switch and outlet box to wall construction so that it is flush
with the finished masonry, paneling, drywall, plaster, etc. The Contractor shall check the
boxes as the finish wall surface is being installed to assure that the box is flush. (Provide
plaster rings as necessary.)

Mount at heights shown or noted on the drawings or as generally accepted if not
specifically noted.

Locate boxes in masonry walls to require cutting of masonry unit corner only. Coordinate
masonry cutting to achieve neat openings for boxes.

Provide knockout closures for unused openings.
Support boxes independently of conduit.

Use multiple-gang boxes where more than one device are mounted together; do not use
sectional boxes. Provide barriers to separate wiring of different voltage systems.

Install boxes in walls without damaging wall insulation.

Coordinate mounting heights and locations of outlets mounted above counters, benches,
backsplashes, and below baseboard radiation.

Position outlets to locate luminaires as shown on reflected ceiling drawings.

BOXES
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3.4

3.5

3.6

JJc

M. In inaccessible ceiling areas, position outlets and junction boxes within 6 inches of
recessed luminaire, to be accessible through luminaire ceiling opening.

N. Provide recessed outlet boxes in finished areas; secure boxes to interior wall and
partition studs, accurately positioned to allow for surface finish thickness. Use stamped
steel stud bridges for flush outlets in hollow stud wall, and adjustable steel channel
fasteners for flush ceiling outlet boxes.

0. Align wall-mounted outlet boxes for switches, thermostats, and similar devices.

P. Provide cast outlet boxes in exterior locations and wet locations, and where exposed rigid
or intermediate conduit is used.

FLOOR BOX INSTALLATION

A. Set boxes level and flush with finish flooring material.
B. Use cast iron floor boxes for installations in slab on grade. Trim shall match floor covering
to be used.

PULL AND JUNCTION BOX INSTALLATION

A. Locate pull boxes and junction boxes above accessible ceilings or in unfinished areas.
B. Support pull and junction boxes independent of conduit.

EXPOSED BOX INSTALLATION

A. Boxes shall be secured to the building structure with proper size screws, bolts, hanger
rods, or structural steel elements.

B. On brick, block and concrete walls or ceilings, exposed boxes shall be supported with no
less than two (2) Ackerman-Johnson, Paine, Phillips, or approved equal screw anchors or
expansion shields and round head machine screws. Cast boxes shall not be drilled.

C. On steel structures, exposed boxes shall be supported to the steel member by drilling
and tapping the member and fastening the boxes by means of round head machine
screws.

D. Boxes may be supported on steel members by APPROVED beam clamps if conduit is

supported by beam clamps.

E. Boxes shall be fastened to wood structures by means of a minimum of two (2) wood
screws adequately large and long to properly support. (Quantity depends on size of box.)

F. Wood, plastic, or fiber plugs shall not be used for fastenings.

G. Explosive devices shall not be used unless specifically allowed.

END OF SECTION

BOXES
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SECTION 16141

WIRING DEVICES

PART 1 - GENERAL

11

1.2

13

1.4

15

SECTION INCLUDES

A. Wall switches

B. Receptacles including GFCI

C. Floor mounted service fittings

D. Device plates and box covers

REFERENCES

A. FS W-C-596 - Electrical Power Connector, Plug, Receptacle, and Cable Outlet
B. FS W-S-896 - Switch, Toggle

C. NEMA WD 1 — General Color Requirements for Wiring Devices

D. NEMA WD 6 — Wiring Devices — Dimensional Requirements

E. U.L. 943 — Standard for Ground Fault Circuit Interrupters

F. DSCC W-C-896F — General Specification for Electrical Power Connector

SUBMITTALS

A. Submit product data under provisions of Section 16010.

B. Providg product data showing configurations, finishes, dimensions, and manufacturer's
instructions.

QUALITY ASSURANCE

A. Provide similar devices from a single manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency to Authorities Having Jurisdiction and marked
for intended use.

C. Comply with NFPA 70.

COORDINATION

A. Receptacles for Owner Furnished Equipment: Match plug configurations.

PART 2 - PRODUCTS

21

JJc

WALL SWITCHES

A. See material list for configuration and ratings.

WIRING DEVICES
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2.2 RECEPTACLES

A.

B.

See material list for configuration and ratings.

Back wired devices shall be complete with eight holes that are screw activated with metal
clamps for connection to #12 or #10 copper conductors.

Side wired devices shall have four binding screws that are undercut for positive wire
retention.

Ground Fault Circuit Interrupter (GFCI) receptacles shall comply with the 2006 edition of
U.L. 943 requiring increased surge immunity, improved corrosion resistance, improved
resistance to false tripping and diagnostic indication for miswiring if the line and load
conductors are reversed during installation.

2.3 FLOOR MOUNTED SERVICE FITTINGS

A.

See material list for configuration and required services.

2.4 WALL PLATES

A.

B.

C.

Decorative coverplate shall be as shown on the drawings.
Weatherproof coverplates shall be as shown on the drawings.

Plate securing screws shall be metal with head color matching the wall plate finish.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

JJc

Install light switches, dimmers, and convenience receptacles at elevations indicated in
the General Installation Notes on the contract drawings.

Install specific-use receptacles at heights shown on the contract drawings. Install
devices level, plumb, and square with building lines. Coordinate installation of adjacent
devices of separate systems with common mounting heights, including lighting, power,
systems, technology, and temperature rough-ins.

Install receptacles vertically with ground slot up or where indicated on the drawings,
horizontally with ground slot to the left.

Install decorative plates on switch, receptacle, and blank outlets in finished areas, using
jumbo size plates for outlets installed in masonry walls.

Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas,
above accessible ceilings, and on surface-mounted outlets.

Install devices and wall plates flush and level.

WIRING DEVICES
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G. Install nameplate identification to receptacle cover plates indicated. Identification shall
identify panel name and circuit number. Refer to Specification Section 16195 - Electrical

Identification.
H. Test receptacles for proper polarity, ground continuity and compliance with requirements.
END OF SECTION
JJc WIRING DEVICES

Classroom Renovation - Summer 2010 16141 -3 2/4/10



PART 1 - GENERAL

11

1.2

13

PART 2 - PRODUCTS

21

2.2

JJc

SECTION 16190

SUPPORTING DEVICES

SECTION INCLUDES

A.
B.

Conduit and equipment supports
Fastening hardware

COORDINATION

A. Coordinate size, shape and location of concrete pads with Section on Cast-in-Place
Concrete or Concrete Topping.

QUALITY ASSURANCE

A. Support systems shall be adequate for weight of equipment and conduit, including wiring,

which they carry.

ACCEPTABLE MANUFACTURERS

A. Allied Support Systems

B. Cooper B-Line

C. Erico, Inc.

D. Hilti

E. Power Fasteners

MATERIAL

A. Support Channel: Hot-dip galvanized for wet/damp locations; painted steel for interior/dry
locations. All field cut ends shall be touched up with matching finish to inhibit rusting.

B. Hardware: Corrosion resistant.

C. Anchorage and Structural Attachment Components:

1.

Strength: Defined in reports by ICBO Evaluation Service or another agency
acceptable to Authorities Having Jurisdiction.

a. Structural Safety Factor: Strength in tension and shear of components
used shall be at least two times the maximum seismic forces to which
they will be subjected.

Concrete and Masonry Anchor Bolts and Studs: Steel-expansion type.

Concrete Inserts: Steel-channel type.

Through Bolts: Structural type, hex head, high strength. Comply with ASTM A
325.

SUPPORTING DEVICES
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5. Welding Lugs: Comply with MSS-SP-69, Type 57.

6. Beam clamps for Steel Beams and Joists: Double sided. Single-sided type is not
acceptable.
7. Bushings for Floor-Mounted Equipment Anchors: Neoprene units designed for

seismically rated rigid equipment mountings, and matched to the type and size of
anchor bolts and studs used.

8. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of
neoprene elements and steel sleeves designed for seismically rated rigid
equipment mountings, and matched to the type and size of attachment devices
used.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

JJc

Fasten hanger rods, conduit clamps, and outlet and junction boxes to building structure
using expansion anchors in concrete and beam clamps on structural steel.

Use toggle bolts or hollow wall fasteners in hollow masonry, plaster, or gypsum board
partitions and walls; expansion anchors or preset inserts in solid masonry walls;
self-drilling anchors or expansion anchor on concrete surfaces; sheet metal screws in
sheet metal studs; and wood screws in wood construction.

Do not fasten supports to ceiling systems, piping, ductwork, mechanical equipment, or
conduit, unless otherwise noted.

Do not use powder-actuated anchors without specific permission.

Do not drill structural steel members.

Fabricate supports from structural steel or steel channel, rigidly welded or bolted to
present a neat appearance. Use hexagon head bolts with spring lock washers under all

nuts.

In wet locations and on all building floors below exterior earth grade install free-standing
electrical equipment on concrete pads.

Do not exceed 25 Ibs. per hanger and a minimum spacing of 2'-0” on center when
attaching to metal roof decking (excludes concrete on metal deck). This 25 Ibs. load and
2'-0” spacing include adjacent electrical and mechanical items hanging from deck. If the
hanger restrictions cannot be achieved, supplemental framing off steel framing will need
to be added.

Refer to Section 16111 for special conduit supporting requirements.

END OF SECTION
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SECTION 16195

ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

11

1.2

SECTION INCLUDES

A. Nameplates and tape labels

B. Wire and cable markers

C. Conduit labeling

D. Conduit color coding

E. Conductor color coding

REFERENCES

A. ANSI C2 — National Electrical Safety Code

B. NFPA 70 — National Electrical Code

C. ANSI A13.1 — Standard for Pipe Identification

D. ANSI 7535.4 — Standard for Product Safety Signs and Labels

PART 2 - PRODUCTS

21

2.2

JJc

ELECTRICAL IDENTIFICATION PRODUCTS

A.

Colored Adhesive Marking Tape for banding Raceways, Wires, and Cables: Self-
adhesive vinyl tape not less than 3 mils thick by 1 inch to 2 inches in width.

Pretensioned Flexible Wraparound Colored Plastic Sleeves for Cable Identification:
flexible acrylic bands sized to suit the cable diameter and arranged to stay in place by
pre-tensioned gripping action when coiled around the cable.

Wire/Cable Designation Tape Markers: Vinyl or vinyl-cloth, self-adhesive, wraparound,
cable/conductor markers with preprinted numbers and letter.

Cable Ties: Fungus-inert, self-extinguishing, one-piece, self-locking nylon cable ties,
0.18-inch minimum width, 50-Ib minimum tensile strength, and suitable for a temperature
range from minus 50°F to 350°F. Provide ties in specified colors when used for color
coding.

Aluminum, Wraparound Marker Bands: 1" in width, .014 inch thick aluminum bands with
stamped or embossed legend, and fitted with slots or ears for permanently securing
around wire or cable jacket or around groups of conductors.

Brass or aluminum Tags: 2" by 2" by .05-inch metal tags with stamped legend, punched
for fastener.

NAMEPLATES AND SIGNS

A.

Engraved, Plastic-Laminated Labels, Signs and Instruction Plates: Engraving stock
melamine plastic laminate, 1/16-inch minimum thick for signs up to 20 square inches, or 8

ELECTRICAL IDENTIFICATION
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inches in length; 1/8 inch thick for larger sizes. Labels shall be punched for mechanical
fasteners. Engraving legend shall be as follows:

1. Black letters on white face for normal power.

2. White letters on red face for emergency power.
3. White letters on green face for grounding.

4, Black letter on yellow face for Caution or UPS.

Baked—Enamel Signs for interior Use: Preprinted aluminum signs, punched, or drilled for
fasteners, with colors, legend, and size required for application. Mounting %" grommets in
corners.

Exterior, Metal-Backed, Butyrate Signs: Weather-resistant, nonfading, preprinted,
cellulose-acetate butyrate signs with .0396 inch galvanized-steel backing: and with
colors, legend, and size required for application. Mounting %" grommets in corners.

Safety Signs: Comply with 29 CFR, Chapter XVII, Part 1910.145.

Fasteners for Plastic-Laminated Signs; Self-tapping stainless steel screws or number
10/32 stainless steel machine screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1

JJc

INSTALLATION

A.

Lettering and Graphics: Coordinate names, abbreviations, colors, and other designations
used in electrical identification work with corresponding designations specified or
indicated. Install numbers, lettering, and colors as required by code.

Install identification devices in accordance with manufacturer's written instruction and
requirements of NEC.

Sequence of Work: Where identification is to be applied to surfaces that require finish,
install identification after completion of finish work. All mounting surfaces shall be
cleaned and degreased prior to identification installation.

Identify Junction, Pull and Connection Boxes: Identification of systems and circuits shall
indicate system voltage and identity of contained circuits on outside of box cover.
Labeling shall be 3/8-inch Kroy tape or Brother self-adhesive label color-coded same as
conduits or permanent magic marker (color coded), neatly hand printed. In rooms that
are painted out, provide labeling on inside of cover. All fire alarm boxes shall have
covers painted red.

Circuit Identification: Tag or label conductors as follows:

1. Multiple Power or Lighting Circuits in Same Enclosure: Where multiple branch
circuits are terminated or spliced in a box or enclosure, label each conductor with
source and circuit number

2. Multiple Control Wiring and Communication/Signal Circuits in Same Enclosure:
For control and communications/signal wiring, use wire/cable marking tape at

ELECTRICAL IDENTIFICATION
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3.2

3.3

JJc

terminations in wiring boxes, troughs, and control cabinets. Use consistent
letter/number conductor designations throughout on wire/cable marking tape.

3. Match identification markings with designations used in panelboards shop
drawings, Contract Documents, and similar previously established identification
schemes for the facility’s electrical installations.

Apply warning, caution and instruction signs as follows:

1. Install warning, caution or instruction signs where required by NEC, where
indicated, or where reasonably required to assure safe operation and
maintenance of electrical systems and of the items to which they connect. Install
engraved plastic-laminated instruction signs with approved legend where
instructions or explanations are needed for system or equipment operation.
Install metal-backed butyrate signs for outdoor items.

2. Emergency Operating Signs: Install, where required by NEC, where indicated, or
where reasonably required to assure safe operation and maintenance of
electrical systems and of the items to which they connect, engraved laminate
signs with white legend on red background with minimum 3/8-inch high lettering
for emergency instructions on power transfer, load shedding, or other emergency
operations.

Apply circuit/control/item designation labels of engraved plastic laminate for disconnect
switches, breakers, pushbuttons, pilot lights, motor control centers, and similar items for
power distribution and control components above, except panelboards and alarm/signal
components, where labeling is specified elsewhere.

Install labels parallel to equipment lines at locations as required and at locations for best
convenience of viewing without interference with operation and maintenance of
equipment.

RECEPTACLE COVER PLATES

A.

Provide identification on all receptacle cover plates indicated. Identification shall indicate
source and circuit number serving the device (i.e. “C1A #24").

Identification to be engraved or silk screen printed Kroy tape or Brother self-adhesive
label with black letters in normal size “Swiss Bold” font. Letter and number size to 3/16-
inch high. Embossed Dymo-Tape labels are not acceptable.

Permanently affix identification label to cover plates, centered above the receptacle
openings.

CONDUIT AND EXPOSED CABLE LABELING

A.

Conduit Identification: Pre-painted from the factory.

1. 600 Volts and Below Normal: Grey.

2. 600 Volt and Below Emergency: Orange.
3. Fire Alarm: Red.

4. Temperature Control: Blue.

ELECTRICAL IDENTIFICATION
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5. Grounding: Green.
6. Security System: Yellow.
7. Telephone System: Black

B. Blank conduit ends or outlet boxes for future extension of system shall have permanent
identification marker indicating purpose of conduit or box and where the raceway
originated.

3.4 CONDUCTOR COLOR CODING

A. Color coding shall be applied at all panels, switches, junction boxes, pull boxes, vaults,
manholes etc., where the wires and cables are visible and terminations are made. The
same color coding shall be used throughout the entire electrical system, therefore
maintaining proper phasing throughout the entire project.

B. All wires and cables, 6 AWG or larger, used in motor circuits, main feeders, sub-main
feeders and branch circuits, shall be coded by the application of plastic tape. The tape
shall be 3-M, Plymouth or Permacel, in colors specified below. The tape shall be applied
at each conductor termination with two 1-inch tape bands at 6-inch centers. Contractor
option to use colored cabling in lieu of the tape at each end for conductor 6 AWG to 500

KCM.
C. Wire and cables smaller than 6 AWG shall be color coded by the manufacturer.
D. Colored cable ties shall be applied in groups of three ties of specified color to each

conductor at each terminal or splice point starting 3 inches from the termination and
spaced at 3- inches centers. Tighten to a snug fit, and cut off excess length.

E. Where more than one nominal voltage system exists in a building or facility, each
ungrounded conductor of a multiwire branch circuit, where accessible, shall be identified
by phase and system.

F. Conductors shall be color coded as follows:
1. 208Y/120 Volt, 4-Wire:

A-Phase — Black
B-Phase — Red
C-Phase — Blue
Neutral — White
Ground Bond — Green

2. 480Y/277 Volt, 4-Wire:

A-Phase — Brown
B-Phase — Orange
C-Phase — Yellow
Neutral — Gray
Ground Bond — Green

END OF SECTION
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SECTION 16510

LIGHTING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.
B.
C.

Interior luminaires and accessories
Lamps
Ballasts

1.2 REFERENCES

A.

ANSI C82.1 - American National Standard for Fluorescent Lamp Ballast - Line Frequency
Fluorescent Lamp Ballast

ANSI C82.11 - High Frequency Fluorescent Lamp Ballasts
IEEE C2 - National Electrical Safety Code

UL 935 — Standard for Fluorescent Lamp Ballasts

13 SUBMITTALS

E.

Submit product data under provisions of Section 16010.

Submit product data sheets for luminaires, lamps, ballasts, drivers and poles. Include
complete product model number with all options as specified.

Submit lens product data, dimensions and weights if not included in product data sheet
submittal.

Include outline drawings, support points, weights, and accessory information for each
luminaire type.

Submit utility rebate forms with rebate items completed, where offered.

1.4 DELIVERY, STORAGE, AND HANDLING

A.

Deliver products to site. Store and protect under provisions of Section 16010.

1.5 WARRANTY

A.

B.

JJc

Fluorescent ballasts shall carry a three-year warranty from date of substantial completion.

Emergency fluorescent ballast shall have a three-year warranty from date of substantial
completion.

Fluorescent lamps shall carry a one-year warranty from date of substantial completion.

LIGHTING
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PART 2 - PRODUCTS

2.1

2.2

2.3

2.4

2.5

2.6

JJc

INTERIOR LUMINAIRES AND ACCESSORIES

A. Fluorescent Luminaires: Provide hinged frames with latches, and 0.125 inch thick virgin
acrylic lenses weighing a minimum of 7.8 0z./sq.ft. Minimum prism depth shall be 0.080",
KSH-12 or approved equal.

B. Recessed Fluorescent Luminaires: Provide trim type and accessories required for
installation in ceiling system installed. Provide luminaire listed for fire rated installation
where fire rated ceilings are specified.

C. Painted reflector surfaces shall have a minimum reflectance of 90%.

ACCEPTABLE MANUFACTURERS - LAMPS

MANUFACTURER FLUORESCENT
Philips Lighting Company X
Osram Sylvania X
GE Lighting X

FLUORESCENT LAMPS

A. T-8 Type: Correlated color temperature (CCT) and Color Rendering Index (CRI) as
scheduled on the drawings. Lamps shall be reduced mercury type having credentials
that pass the EPA 1990 Toxic Characteristics.

FLUORESCENT BALLASTS - GENERAL

A. All ballasts shall have a Class A sound rating, or better.
B. Ballast shall comply with EMI and RFI limits set by FCC (CFR 47 Part 18).
C. All fluorescent ballasts designed for operation of double-ended lamps or integral to a

luminaire supplied by multi-wire branch circuits shall comply with disconnecting means as
specified in NEC Article 410 and amendments thereto.

ACCEPTABLE MANUFACTURERS - FLUORESCENT ELECTRONIC BALLASTS

BALLAST TYPE & %THD
MANUFACTURER PRS

A. |Advance IOP, RCN, VCN

MagnaTek/Universal | ACCUSTART

C. |Osram/Sylvania QTP PSN

FLUORESCENT ELECTRONIC BALLAST

A. Fluorescent Ballast: Shall meet UL Standard 935. Ballasts shall be PROGRAM RAPID
START (PRS) type.

LIGHTING
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Ballasts operated by occupancy sensors shall be program rapid start type.

Ballasts shall meet applicable ANSI and IEEE standards regarding harmonic distortion
and surge protection. The input current 3rd harmonic content shall not exceed 13% of
the input current. The total harmonic distortion shall not exceed 10%.

Fluorescent ballasts shall conform to the performance criteria listed below:

NOMINAL LAMP  MAX. INPUT MINIMUM BALLAST
BALLAST WATTS WATTS (ANSI) FACTOR
1-F32T8 28 28 .85
2-F32T8 28 56 .85
3-F32T8 28 84 .85

Luminaires designed as multi-level switching shall have combination of 1, 2 or 3 lamp
ballasts configured to allow switching of all inboard lamps as a group separate from
outboard lamps in the room. Master/slave luminaire arrangement is acceptable. The
Contractor shall verify ballast configuration to achieve switching shown, prior to submittal.

The ballast must maintain constant high output through input voltage ranges of 90 to 145
volts for a 120V ballast (+/- 25%) and 200 to 320 volt for a 277V ballast (+/- 28%).

Ballast Requirements:

1. Current crest factor shall be no greater than 1.8 for F40 lamps and 1.7 for all
other lamps.

2. The operating ambient temperature range shall be 50°F to 105°F.

3. Fluorescent ballasts shall operate at 20KHZ or higher, with no detectable lamp
flicker.

4. Ballasts shall not be affected by lamp failure and shall yield normal lamp life.

5. Ballast power factor shall be greater than 95%.

6. Ballast shall be rated Class P and shall be thermally protected.

7. Program rapid start ballasts shall heat the filament prior to applying the starting

voltage to the lamp, then remove lamp cathode heat in a sequence consistent
with ANSI standard C82.11.

8. Cold weather ballast(s) must reliably start and operate lamps in ambient
temperatures down to 0°F for the rated life of the lamps.

2.7 FLUORESCENT EMERGENCY BALLASTS

A.

JJc

One-piece, self-contained unit with high-temperature, maintenance-free nickel cadmium
battery, charger, and electronic circuitry.

Charging indicator light to monitor charger and battery. Test switch and installation
hardware.

UL listed for installation inside or on top of luminaire.

LIGHTING
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D. Provide minimum 1100 initial lumens and illuminate one or two lamps for minimum of 90
minutes.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

3.5

JJc

INSTALLATION

A. Securely fasten luminaires to the ceiling framing member by mechanical means such as
bolts, screws, rivets or listed clips identified for use with the type of ceiling framing
members.

B. Install lamps in lamp holders of luminaires.

C. Support luminaires directly from building structure, independent of ceiling framing.

D. Support luminaires independent of ceiling grid with a minimum of two #12 gauge wires.

Suspension assembly and anchors shall be capable of supporting 300 pounds dead load
at each suspension point.

E. Install recessed luminaires to permit removal from below. Use plaster frames or install
grid clips. Support luminaires independent of ceiling grid with a minimum of two (2) #12
gauge wires located on diagonal corners.

F. Adjust aimable luminaires to obtain lighting levels on objects and areas as directed to
obtain desired lighting levels.

LAMP SEASONING

A. Operate all fluorescent lamps for 100 hours prior to requesting final observation. Season
fluorescent lamps at 3 hour on, 20 minute off cycle.

RELAMPING

A. Replace failed lamps at completion of work. Replacement of incandescent and other
lamp burnouts after the warranty period starts shall be the responsibility of the final user.

ADJUSTING AND CLEANING

A. Align luminaires and clean lenses and diffusers at completion of work. Clean paint
splatters, dirt, and debris from installed luminaires.

B. Touch up luminaire and pole finish at completion of work.
LUMINAIRE SCHEDULE

A. As shown on the drawings.

END OF SECTION

LIGHTING
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