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JOLIET JUNIOR COLLEGE
\/' 1901 —

(Business & Auxiliary Services)
1215 Houbolt Road
Joliet, Hlinois 60431-8938

INSTRUCTIONS TO BIDDERS

Sealed proposals are invited for DATA CENTER COOLING INSTALLATION- REBID pursuant to
specifications. Vendors who do not submit a bid or who do not respond with a "no bid" will be removed
from our vendor list for this item.

PROPOSALS:
Proposals will be received and publicly read aloud by the Joliet Junior College District #525, Joliet,
Will County, Illinois, at the place, date and time hereinafter designated. You are invited to be present
if you so desire.

PLACE: Joliet Junior College District #525
Office of Facility Services
L-BUILDING Room #L.1005
1215 Houbolt Road
Joliet, IL 60431-8938

DATE: OCTOBER 20, 2011

FAXES ARE NOT ACCEPTABLE

TIME: 10:00 AM
Proposals received after this time will not be accepted.
Proposals must be made in accordance with the instructions contained herein. They shall be
submitted on the forms provided on the College’s website in a sealed envelope addressed to the
Director of Business & Auxiliary Services, L-Building Room L1005, plainly marked, with the
Bidder's Name and Address and the notation:

BID: DATA CENTER COOLING INSTALLATION

PRE-BID MEETING:
A mandatory pre-bid meeting will be held on October 13, 2011 at 10:00am. The meeting will be at
the Main Campus, L Building, Room L1005, 1215 Houbolt Road, Joliet, IL. Bidders who do not
attend the mandatory pre-bid meeting will have their bid returned unopened.
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DELIVERY:
All prices must be quoted F.O.B., Joliet Junior College, 1215 Houbolt Road, Joliet, IL 60431 unless
otherwise noted.

TAX EXEMPTION:
Joliet Junior College District #525 is exempt from Federal, State, and Municipal taxes.

SIGNATURE ON BIDS:
Joliet Junior College District #525 requires the signature on bid documents to be that of an authorized
representative of said company.

Each bidder, by making his bid, represents that he has read and understands the bidding
documents and that these instructions to bidders are a part of the specifications.

BIDDING PROCEDURES:
1. No bid shall be modified, withdrawn, or cancelled for sixty (60) days after the bid opening
date without the consent of the College Board of Trustees.

2. Changes or corrections may be made in the bid documents after they have been issued and
before bids are received. In such case, a written addendum describing the change or
correction will be issued by the College to all bidders of record. Such addendum shall take
precedence over that portion of the documents concerned, and shall become part of the bid
documents. Except in unusual cases, addendum will be issued to reach the bidders at least
five (5) days prior to date established for receipt of bids.

3. Each bidder shall carefully examine all bid documents and all addenda thereto, and shall
thoroughly familiarize themselves with the detailed requirements thereof prior to submitting a
proposal. Should a bidder find discrepancies or ambiguities in, or omissions from documents,
or should they be in doubt as to their meaning, they shall, at once, and in any event, not later
than ten (10) days prior to bid due date, notify the College who will, if necessary, send written
addendum to all bidders. The college will not be responsible for any oral instructions. All
inquiries shall be directed to the Director of Business & Auxiliary Services. After bids are
received, no allowance will be made for oversight by bidder.

SUBSTITUTIONS:
1. Each bidder represents that his bid is based upon the materials and equipment described in the
bidding documents.

2. Any dealer bidding an equal product must specify brand name, model number, and supply
specifications of product. The Board shall be the sole judge of whether an article shall be
deemed to be equal.

3. A bidder's failure to meet the minimum specifications as listed may result in disqualification
of his bid.

REJECTION OF BIDS:
The bidder acknowledges the right of the College Board to reject any or all proposals and to waive
informality or irregularity in any proposal received and to award each item to different bidders or all
items to a single bidder. In addition, the bidder recognizes the right of the College Board to reject a



B11043R
proposal if the proposal is in any way incomplete or irregular. The College Board may also award, at
its discretion, only certain items quoted on. The College Board also reserves the right to reject the
proposal of a Bidder who has previously failed to perform properly or complete on time contracts of a
similar nature or a bid of a Bidder when investigation shows that Bidder is not in a position to
perform the contract.

ACKNOWLEDGEMENT OF ADDENDA:
Signature of company official on original document shall be construed as acknowledgement of
receipt of any and all addenda pertaining to this specific proposal. ldentification by number of
addenda and date issued should be noted on all proposals submitted.

FAILURE TO ACKNOWLEDGE RECEIPT OF ADDENDA ON PROPOSAL SUBMITTED
MAY RESULT IN DISQUALIFICATION OF PROPOSAL.

Bidders who obtain a copy of the bid from our web site are responsible for checking back on
the site for any addenda issued.

CLERICAL ERRORS:
If applicable, all errors in price extensions will be corrected by Joliet Junior College and totals for
award determination corrected accordingly, unless the bidder specifies that no change be made in the
total submitted. In this case, all incorrect price extensions will be noted at "lot", and award
determination made on the basis of total price submitted.

SAMPLES:
Bidder may be required to furnish samples upon request and without charge to the College.

BID SECURITY:
A certified check or bank draft or bid bond, made payable to Joliet Junior College District #525, Will
County, lllinois, MUST be submitted with the bid in the amount of five (5) percent of your total
bid. The bid security will be forfeited by the successful bidder in the event of the bidders failure to
enter into a contract. Checks or drafts of unsuccessful bidders will be returned as soon as practicable
after opening and checking the bids.

PAYMENTS:
Certified Payroll
1. With each pay application, contractors shall submit certified payroll in a format acceptable to
Junior College District #525.

Partial Lien Waivers

1. The contractors’ partial lien waiver, for the full amount of the payment, shall accompany the
first payment application. Each subsequent payment application shall be accompanied by the
contractor's partial waiver, and by partial waivers from all subcontractors and suppliers who
were included in the immediately preceding payment application, to the extent of that
payment.

2. Lien waivers from the Contractor and all subcontractors and suppliers shall accompany the
first payment application when the amount of payment exceeds 50 percent of the total
contract sum.

Final Lien Waivers: The contractor's request for final payment shall include:
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1. The contractor's final lien waiver in the full amount of the contract.
2. Final lien waivers in the full amount of their contracts from all subcontractors and suppliers
for which final lien waivers have not previously been submitted.

INSURANCE:
The successful bidder will be required to furnish a certificate of insurance in the following amounts:

The insurance coverage required here-in-under shall be the minimum amounts maintained by the
Contractor and Subcontractors until all Work is completed and accepted by the Owner.

The Contractor will purchase and maintain “all risks” Builder’s Risk property insurance subject only
to such exclusions as have been specifically approved by the Owner in writing.

A. Workers Compensation

1. State: Statutory
2. Applicable Federal: Statutory
3. Employer’s Liability:
a. $1,000,000 per Accident
b. $1,000,000 Occupational Disease

B. Commercial Comprehensive Liability

Each Occurrence: $2,000,000
Products/Completed Operations Aggregate: $2,000,000
Personal/Advertising Injury: $2,000,000
General Aggregate: $2,000,000
Policy shall include: $2,000,000
a. Premises: Operations
b. Independent Contractors Liability
c. Products and Completed Operations: Maintained for minimum of one year
after date of final Certificate for Payment, in full amount of the limits
specified above.
d. Contractual Liability
e. Coverage for explosion (x), collapse (c), and underground (u).
6. The Commercial Comprehensive Liability policy shall include a contractual liability
endorsement insuring the indemnity required by the contract. The indemnities shall
be named as additional insured on the Contractor’s Commercial Comprehensive
Liability policy using Form CG 20 10 or its equivalent and shall name Joliet Junior
College, its Board of Trustees, officers, employees and agents as additional
insured’s at a minimum. The Contractor hereby agrees to effectuate the naming of
such additional insured’s as unrestricted additional insured’s on the Contractor’s
policy. The additional insured endorsement shall provide the following:
a. That the coverage afforded the additional insurance will be primary
insurance for the additional insurance with respect to claims arising out
of operations performed by or on behalf of the Contractor.
b.  That the policy shall contain a thirty (30) day notice of cancellation prior
to the effective date thereof.
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c. That the additional insureds have other insurance which is applicable to
the loss, such other insurance will be on an excess or contingent basis.

d. That the amount of the company’s liability under the insurance policy will
not be reduced by the existence of such other insurance.

e. That the additional insureds will not be given less than thirty (30) days
prior written notice of any cancellation thereof.

f.  That the Contractor agrees to indemnify the College for any applicable
deductibles.

g. That the insurance policy from an A.M. Best rated “secured” Illinois State
licensed insurer.

h.  The Contractor shall provide the College with a copy of its insurance
policy or in the alternative and subject to the College’s agreement, an
excerpt of a page from the actual policy evidencing the additional
insureds as provided for herein.

I.  Contactor acknowledges that failure to obtain such insurance on behalf
of the College constitutes a material breach of the contract and subjects
Contractor to liability for damages, indemnification and all other legal
remedies available to College. The Contractor is to provide the College
at all times with a certificate of insurance, evidencing the above
requirements have been met. The failure of the College to object to the
contents of the certificate or the absence of it shall not be deemed a
waiver of any and all rights held by the College.

J.  That enclosed is a copy of the endorsement providing additional
insured’s status and that the Contractor will furnish a Certificate of
insurance evidencing the foregoing provisions.

k. Please include clause below in the policy:

It is agreed that Joliet Junior College, its Board of Trustees, officers,
employees, agents and (Architect/Engineer Name) are additional
insureds on the policy.

C. Business Auto Liability (including owned, non-owned and hired vehicles).

1. Bodily injury
a. $1,000,000 per person
b. $2,000,000 per accident
2. Property damage: $1,000,000 OR
3. Combined Single limit: $1,000,000
D. Umbrella
1. Umbrella Excess Liability: $4,000,000
2. If the Contractor’s Workers Compensation, Commercial General Liability and

Business Auto policies do not have these minimum limits, an Umbrella policy
written by an insurance company acceptable to the Owner may be used to meet the
minimum limits required.

All such policies of insurance shall be written by companies approved by the College and Certificates
of Insurance shall be furnished to the College. The College shall be listed as an additional insured
under such policies. Each policy shall require at least 30 days notice to the College in the event of
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cancellation. The contractor agrees to indemnify, defend, and hold harmless the College from and
against all suits or claims, which may be based upon any injury to or death of any person or persons
or damage to property, which may occur or which may be alleged to have occurred in the course of
the performance of this Agreement by the Contractor, whether such sum claim shall be made by an
employee of the Contractor, by a third person or their representatives, or whether or not it shall be
claimed that the said injury, death, or damage or cause through a negligence act or omission of the
Contractor; and the all charges of attorneys and all costs and other expenses arising there from or
incurred in connection therewith; and if any judgment shall be rendered against the College in any
such action or actions, the Contractor, at its own expense, shall satisfy and discharge the same.

PERFORMANCE BONDS:
The successful bidder on this proposal must furnish a performance bond and a labor and material
payment bond made out to Junior College District #525, prepared on an approved form, as security
for the faithful performance of their contract, within ten (10) days of their notification that their bid
has been accepted. The surety thereon must be such surety company or companies as are authorized
and licensed to transact business in the State of Illinois and have an A-XIV best rating. Attorneys in
fact who sign bid bonds must file with each bond a certified copy of their power of attorney to sign
said bonds. The performance bond is an amount equal to one hundred and ten percent (110%) of the
contract sum. Such bonds shall be in force from the date of signing of the contract until one year
after issuing of final certificate of payment. The cost of the bonds shall be included in the bidder’s
proposal.

LAWS AND ORDINANCES:
In execution of the work, the Contractor shall comply with applicable state and local laws, ordinances
and regulation, the rules and regulations of the Board of Fire Underwriters, and OSHA standards.

DAMAGE AND NEGLIGENCE:
The Contractor agrees to indemnify and save harmless the College and employees from and against
all loss, including costs and attorney’s fees, by reasons or liability imposed by law upon the College
for damages because of bodily injury, including death at any time resulting therefrom, sustained by
any person or persons or on account of damage to property including loss of use thereof as provided
in the General Conditions and Supplementary Conditions.

College shall not be responsible for damages, delays, or failure to perform on its part resulting from
acts or occurrences of force majeure. “Force majeure” means any (a) act of God, landslide, lightning,
earthquake, hurricane, tornado, blizzard, floods and other adverse and inclement weather conditions;
(b) fire, explosion, flood, acts of a public enemy, war, blockade, insurrection, riot or civil
disturbance; (c) labor dispute, strike, work slow down, picketing, primary boycotts, secondary
boycotts or boycotts of any kind and nature, or work stoppages; (d) any law, order, regulation
ordinance, or requirement of any government or legal body or any representative of any such
government or legal body; (e) inability to secure necessary materials, equipment, parts or other
components of the project as a result of transportation difficulties, fuel or energy shortages, or acts or
omission of any common carriers; or (f) any other similar cause or similar event beyond the
reasonable control of College.

INVESTIGATION OF BIDDERS:
The College will make any necessary investigation to determine the ability of the bidder to fulfill the
proposal requirements. Joliet Junior College reserves the right to reject any proposal if it is
determined that the bidder is not properly qualified to carry out the obligation of the contract.
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APPRENTICESHIP AND TRAINING PROGRAMS:
The bidder and all bidder’s subcontractors must participate in applicable apprenticeship and training
programs approved by and registered with the United States Department of Labor Bureau of
Apprenticeship and Training. The apprenticeship and training programs(s) must be in the same trade
in which the firm shall be performing work on behalf of the College under the Contract. This
provision shall not apply to federally funded construction projects if, in the opinion of College, such
application would jeopardize the receipt or use of federal funds in support of such project.

A STATEMENT TO THE ABOVE EFFECT HAS BEEN ADDED TO THE BID FORM.
BIDDERS MUST BE A MEMBER OF AN APPROVED APPRENTICESHIP PROGRAM
PRIOR TO BID OPENING ON THE PROJECT. FAILURE TO LIST REQUIRED
INFORMATION MAY RESULT IN DISQUALIFICATION OF BID”.

SUBCONTRACTORS:
Bidders must state on the proposal form all subcontractors he intends to use for this project. Failure
to do so may be cause for rejection of bid.

PREVAILING WAGE RATE:
The successful bidder must pay not less than the prevailing hourly wage rate determined by the
Illinois Department of Labor for the county where the contract is executed and the craft or type of
worker needed to execute the contract. See the prevailing wage scale attached.

If, during the course of work under this contract, the Department of Labor revises the prevailing rate
hourly wages to be paid under this contract for any trade or occupation, Owner, will notify Contractor
and each Subcontractor of the changes in the prevailing rate of hourly wages. Contractor shall have
the sole responsibility and duty to ensure that the revised prevailing rate of hourly wages is paid by
contractor and all Subcontractors to each worker to whom a revised rate is applicable. Revisions to
the prevailing wage as set forth above shall not result in an increase in the Contract Sum.

In compliance with the Office of the Attorney General the following is also required of all bidders:

Payment of Prevailing Wage:

e The Act requires that all laborers, workers and mechanics employed by or on behalf of a
public body in the construction of public works be paid the general prevailing rate of hourly
wages (including allotments for training and approved apprenticeship programs, health and
welfare, insurance, vacation and pension benefits) for work of a similar character in the
locality in which the work is performed. See 820 ILCS 103/3. The Act contains all relevant
definitions, including those for the terms “public body”, “public works” and “general
prevailing rate of hourly wages”, which will assist you in the understanding its requirements
and your responsibilities. See 820 ILCS 130/2.

e The Illinois Department of Labor publishes the current prevailing wage rate. See
http://www.state.il.us/agency/idol/rates/rates.htm. The rate is revised regularly and such
revision takes effect immediately.

Specifications and Contractual Language:
e Public bodies must insert a provision or stipulation requiring the payment of the prevailing
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wage rate into every public works resolution or ordinance, call for bids, project specification
and contract. See 820 ILCS 130/4(a).

Contractors and subcontractors must insert a provision or stipulation regarding the payment of
the prevailing wage rate into every public works project and bid specification, subcontract,
and contractor’s bond. See 820 ILCS 130/4(b), (c).

Contractors or construction managers who have been awarded public works contracts must
post the relevant prevailing wage rate(s) at a location on the project site that is easily
accessible by workers. See 820 ILCS 130/4(f).

Record-Keeping Responsibilities:

All contractors and subcontractors must create and keep for at least three years, records of all
laborers, mechanics, and other workers employed by them on a public works project. See 820
ILCS 130/5(a) (1).

These records must include each worker’s name, address, telephone number (if available),
social security number, classification(s), hourly wages paid in each pay period, number of
hours worked each day, and the starting and ending times of each work day. Each contractor
and subcontractor is required to make these records available for inspection by the public
body’s agents or Illinois Department of Labor officials at a reasonable time and place upon
seven business days notice. See 820 ILCS 130/5(a) (1), (b).

Certified Payroll Records:

A contractor or subcontractor participating in a public works project must also submit a
Certified Payroll the public body every month. This Certified Payroll must consist of a
complete copy of the records required to be kept under Section 5(a)(1) of the Act, discussed
above (with the exception of daily work starting and ending times). See 820 ILCS
130/5(a)(2).

The monthly Certified Payroll shall also include a statement signed by the contractor or
subcontractor submitting that: (1) the records re true and accurate; (2) the hourly rate paid to
each worker is not less than the general prevailing wage rate required; and (3) the contractor
or subcontractor is aware that filing a Certified Payroll that he or she knows to be false in a
class B misdemeanor. See 820 ILCS 130/5(a)(2).

The Act requires that a public body shall keep all Certified Payrolls submitted pursuant to the
Act for at least three years. See 820 ILCS 130/5(a)(2). The retention of these monthly
Certified Payroll submissions for three years by public bodies is crucial to the State of
[llinois’ efforts to enforce the Act and will be of particular interest to the Attorney General’s
office in the coming months.

Failure to comply with the Act’s Requirements:

No public works project may be instituted unless the provisions of the Act have been met.
The Illinois Department of Labor is empowered to sue for injunctive relief against the
awarding of any public works contract, or continuation of work under any such contract, if it
is not in compliance with the Act’s prerequisites. Contracts that are not in compliance with
the Act’s prerequisites are void as against public policy. See 820 ILCS 103/11.

Please note that this is not a complete list of all relevant requirements and prerequisites under
the Act. All contractors and subcontractors rendering services under this contract must
comply with all requirements of the Act, including but not limited to, all wage, notice and
record keeping duties. For a full understanding of all of the Act’s requirements and
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prerequisites, as well as the text of the Act and all related regulations, please see the Illinois
Department of Labor’s website at www.state.il.us/agency/idol/laws/Law130.htm.

BLACKOUT PERIOD:
After the College has advertised for bids, no pre-bid vendor shall contact any College officer(s) or
employee(s) involved in the solicitation process, except for interpretation of bid specifications,
clarification of bid submission requirements or any information pertaining to pre-bid conferences.
Such bidders or sub-bidders making such request shall be made in writing at least seven (7) days
prior to the date for receipt of bids. No vendor shall visit or contact any College officers or
employees until after the bids are awarded, except in those instances when site inspection is a
prerequisite for the submission of a bid. During the black-out period, any such visitation, solicitation
or sales call by any representative of a prospective vendor in violation of this provision may cause the
disqualification of such bidder’s response.

OTHER:
This contract is subject to and governed by the rules and regulations of the Illinois Human Rights
Act. The Customer reserves the right to request additional information after your proposal has been
submitted.

BID QUANTITIES:
The College Board will reserve the right to increase or decrease, within reasonable limits, such
quantities as need requires and at the unit price stated.

BID AWARDS:
The successful contractor, and/or any contractor shall not proceed on this bid until it receives a
purchase order from the college. Failure to comply is the risk of that contractor.

TERMINATION OF FUNDING:
JJC’s contractual obligations will be subject to termination and cancellation without penalty,
accelerated payment, or other recoupment mechanism as provided herein in any fiscal year for which
the Illinois General Assembly or other legally applicable funding source fails to make an
appropriation to make payments under the terms of this Contract. In the event of termination for lack
of appropriation, the Vendor shall be paid for services performed under this Contract up to the
effective date of termination. JJC shall give notice of such termination for funding as soon as
practicable after JJC becomes aware of the failure of funding.

CHANGES TO CONTRACT AFTER BID AWARD:
There shall be no deviations from any work without a written change order. All change orders must
be approved by the Director of Business & Auxiliary Services or Vice President of Administrative
Services as well as executed by the successful contractor.

If a change order or aggregate of change orders are 10% or more of the contract price, and such
change orders are not approved, in writing, by either the Director of Business & Auxiliary Services or
Vice President of Administrative Services, the successful contractor shall not be entitled to any type
of compensation for services or materials provided.

GENERAL.:
Joliet Junior College is committed to a policy of non-discrimination on the basis of sex, handicap,
race, color, and national or ethnic origin in the admission, employment, educational programs, and
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activities it operates. Inquiries should be addressed to the Director of Human Resources.

The contractor (or vendor) shall agree to save and hold harmless the Joliet Junior College District
#525, the members of its College Board, its agents, servants and employees, from any and all actions
or causes of action, or claim for damages, including the expense of defending suit, arising or growing
out of the performance of, or failure to perform its contract.

10
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Judy L. Mitchell
Director of Business & Auxiliary Services

JOLIET JUNIOR COLLEGE DISTRICT #525
(Business & Auxiliary Services)
1215 Houbolt Road
Joliet, Illinois 60431-8938
Telephone: (815) 280-6640
Fax: (815) 280-6631

INFORMATION PERTAINING TO OUR BIDS CAN BE FOUND AT THE FOLLOWING WEBSITE:
http://www.jjc.edu/info/purchasing

QUESTIONS PERTAINING TO OUR BIDS CAN BE EMAILED TO:
purchasing@jjc.edu

1"
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SECTION 23 05 00

BASIC HVAC REQUIREMENTS

PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Requirements applicable to all Division 23 Sections. Also refer to Division 1 - General
Requirements.
B. 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. This Specification and the associated drawings govern the furnishing, installing, testing
and placing into satisfactory operation the Mechanical Systems.
B. Contractor shall provide all new materials indicated on the drawings and/or in these
specifications, and all items required to make all work a finished and working system.
C. All work will be awarded under a single contract. The division of work listed below is for
the contractors’ convenience and lists its normal breakdown of work.
D. Scope of Work:
1. Heating Work shall include, but is not necessarily limited to:
a. Furnish and install refrigerant piping, accessories, and final charge of
refrigerant.
b. Furnish and install condensate drain piping from cooling related
equipment such as air handlers and cooling coil drain pans.
C. Furnish and install firestopping systems for penetrations of fire-rated
construction associated with this Contractor’s work.
d. Furnish and install computer room air conditioning units and all
associated accessories.
e. Furnish and install air-cooled condensing units and curbs.
2. Temperature Control Work shall include, but is not necessarily limited to:
a. Extend existing temperature control system as specified in Section 23 09
00.
1.3 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.
BASIC HVAC REQUIREMENTS
Data Center Cooling Requirements 230500-1 9/30/11
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B. Itemize all work and list associated hours and pay scale for each item.

14 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.

C. Compliance with Codes, Laws, Ordinances:

1. Conform to all requirements of the City of Joliet, Illinois 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.

7. All rotating shafts and/or equipment shall be completely guarded from all contact.
Partial guards and/or guards that do not meet all applicable OSHA standards are

BASIC HVAC REQUIREMENTS
Data Center Cooling Requirements 230500-2 9/30/11
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not acceptable. Contractor is responsible for providing this guarding if it is not
provided with the equipment supplied.

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.

7. Where applicable, all fixtures, equipment and materials shall be approved or
listed by Underwriter's Laboratories, Inc.

E. Examination of Drawings:

1. The drawings for the 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 pipes and ducts to best fit the layout of the job.

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

4, 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.

5. Because of the scale of the drawings, certain basic items, such as fittings, boxes,
valves, unions, 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.

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

7. 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.

8. 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.

BASIC HVAC REQUIREMENTS
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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. Construction drawings for this project have been prepared utilizing AutoCAD
MEP Release 2009.

2. 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.

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

4, 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.

5. 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.

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

7. 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.

8. The information is provided to expedite the project and assist the Contractor with

15 SUBMITTALS

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.

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
Specification
Section Submittal ltem
238121 Computer Room Units
BASIC HVAC REQUIREMENTS
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B. In addition to the provisions of Division 1, the following provisions are required:

1.

10.

11.

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.

Shop drawings which are larger than 11"x 17" or are plan size layout or erection
drawings such as ductwork layout 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.

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

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.

Failure to comply with the above shall be reason to resubmit all shop drawing
submittals.

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.

C. Provide Schedule of Values:

1.

Application forms: Use AIA Document Continuation Sheets G703 (or similar) as
the form for application.
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1.6

1.7

1.8

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

a. Contractor General Conditions (mobilization, bonds, insurance, etc.)
b. Piping (refrigerant, heating, cooling, pipe insulation, etc.)
C. HVAC (equipment, ductwork, exhaust, fans, etc.)
d. Temperature Controls
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.

EQUIPMENT SUPPLIERS' INSPECTION

A.

The following equipment shall not be placed in operation until a competent installation
and service representative of the manufacturer has inspected the installation and certified
that the equipment is properly installed, adjusted and lubricated; that preliminary
operating instructions have been given; and that the equipment is ready for operation:

1. Computer Room Units
2. Condenser
3. Fire Seal Systems

Contractor shall arrange for and obtain supplier's on-site inspection(s) at proper time(s) to
assure each phase of equipment installation and/or connection is in accordance with the
manufacturer's instructions.

Submit copies of start-up reports to the Engineer and include copies of Owner's
Operation and Maintenance Manuals.

PRODUCT DELIVERY, STORAGE, HANDLING & MAINTENANCE

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.

Keep all bearings properly lubricated and all belts properly tensioned and aligned.

Coordinate the installation of heavy and large equipment with the Owner. If the
Contractor does not have prior documented experience in rigging and lifting similar
equipment, he/she shall contract with a qualified lifting and rigging service that has similar
documented experience. Follow all equipment lifting and support guidelines for handling
and moving.

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.
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B. The warranty period for all work in 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.

C. 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.

1.9 INSURANCE

A. Contractor shall maintain insurance coverage as set forth in Division O of these
specifications.

1.10 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.

B. 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.

C. 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.

D. Contractor assumes all costs incurred as a result of using the offered material, article or
equipment.
E. 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.
F. 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
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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.

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

1. Covering interior partitions and chases.
2. Installing hard or suspended ceilings and soffits.

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.

3.3 PROJECT CLOSEOUT

A. The following paragraphs supplement the requirements of Division 1.
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
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.

C. Before final payment is authorized, This Contractor must submit the following:

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, Start-up reports on all equipment requiring a factory installation inspection or
start-up.
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5. Provide spare parts, maintenance, and extra materials in quantities specified in
individual specification sections. Deliver to project site and place in location as
directed; receipt by Engineer required prior to final payment approval.

3.4 OPERATION AND MAINTENANCE INSTRUCTIONS

A. Submit three properly indexed and bound copies, in ‘D’ Ring style notebooks, of the
Operations and Maintenance Instructions to the Engineer. Make all corrections or
additions required.

B. Manuals shall be completed and in the Owner's possession prior to Owner's acceptance
and at least 10 days prior to instruction of operating personnel.

C. 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
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.

2. 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.

3. Title page with project title, Engineer, Contractor, and Subcontractors with
addresses, telephone numbers, and contacts.

4. Table of Contents describing all index tabs.

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

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

documents.
7. Copies of warranties.
8. Copies of all final approved shop drawings and submittals. Include Engineer’s

shop drawing review comments.
35 INSTRUCTING THE OWNER'S REPRESENTATIVES

A. Adequately instruct the Owner's designated representatives in the maintenance, care,
and operation of all systems installed under this contract.

B. Provide verbal and written instructions to the Owner's representatives by FACTORY
PERSONNEL in the care, maintenance, and operation of the equipment and systems.
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3.6

Contractor shall make a digital format recording of instructions to the Owner while
explaining the system so additional personnel may view the instructions at a later date.
The DVD shall be the property of the Owner.

The instructions shall include:

1. Maintenance of equipment.
2. Start-up procedures for all major equipment.
3. Description of emergency system operation.

The Engineer shall be notified of the time and place instructions will be given to the
Owner's representatives so he or his representative can attend if desired.

Minimum hours of instruction for each item shall be:
1. Computer Room System(s) - 2 hours.
Operating Instructions:

1. Contractor is responsible for all instructions to the Owner's representatives for
the mechanical and control systems.

2. If the Contractor does not have staff that can adequately provide the required
instructions he shall include in his bid an adequate amount to reimburse the
Owner for the Engineer to perform these services.

SYSTEM COMMISSIONING

A.

Systems shall be complete and operating. System start-up, testing, balancing, and
satisfactory system performance is the responsibility of the Contractor. This includes
calibration and adjustments of all controls, noise level adjustments and final comfort
adjustments as required.

Operate all HVAC systems continuously for at least one week prior to occupancy to bring
construction materials to suitable moisture levels. Areas with mechanical cooling shall be
maintained below 60% RH.

Contractor shall adjust the mechanical systems and controls at season changes during
the one year warranty period, as required, to provide satisfactory operation and to prove
performance of all systems in all seasons.

All operating conditions and control sequences shall be tested during the start-up period.
Test all interlocks, safety shutdowns, controls, and alarms.

The Contractor, subcontractors, and equipment suppliers shall have skilled technicians to
ensure that all systems perform properly. If the 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 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.
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3.7 RECORD DOCUMENTS

A.

The following paragraph supplements Division 1 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.

Mark drawings to indicate revisions to piping, size and location, both exterior and interior;
including locations of coils, other control devices, filters, and other units requiring periodic
maintenance or repair; actual equipment locations, dimensioned from column lines;
actual inverts and locations of underground piping; concealed equipment, dimensioned
from column lines; mains and branches of piping systems, with valves and control
devices located and numbered, concealed unions located, and with items requiring
maintenance located (e.g., traps, strainers, expansion compensators, tanks, etc.);
Change Orders; concealed control system devices.

Refer to Specification Section 23 09 00 for additional requirements for Temperature
Control documents.

Before completion of the project, a set of reproducible mechanical drawings will be given
to the Contractor for transfer of all as-built conditions from the paper set maintained at the
job site. All marks on reproducibles shall be clear and permanent.

Mark specifications to show approved substitutions; Change Orders, and actual
equipment and materials used.

Record changes daily and keep the marked drawings available for the 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 Engineer.

3.8 ADJUST AND CLEAN

A.

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, and other foreign material
from all equipment.

Clean all drain pans and areas where moisture is present. Immediately report any mold,
biological growth, or water damage.

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

3.9 SPECIAL REQUIREMENTS

A. Contractor shall coordinate the installation of all equipment with other trades to maintain
clear access area for servicing.

B. All equipment shall be installed in such a way to maximize access to parts needing
service or maintenance. Review the final field location, placement, and orientation of
equipment with the Owner’s designated representative prior to setting equipment.

C. Installation of equipment or devices without regard to coordination of access
requirements and confirmation with the Owner’s designated representative will result in
removal and reinstallation of the equipment at the Contractor’'s expense.
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3.10 IAQ MAINTENANCE FOR OCCUPIED FACILITIES UNDER CONSTRUCTION

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:

1. 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.
2. Request that the Owner designate an IAQ representative.

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

4, Inform the IAQ representative of all conditions that could adversely impact I1AQ,
including operations that will produce higher than normal dust production or
odors.

5. Schedule activities that may cause IAQ conditions that are not acceptable to the

Owner’s IAQ representative during unoccupied periods.
6. Request copies of and follow all of the Owner’s IAQ and infection control policies.

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

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

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

END OF SECTION
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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.

1. Penetrations fire sealed and labeled in accordance with specifications.
2. Pipe insulation complete, pipes labeled and valves tagged.

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 k % %
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SECTION 23 05 03

THROUGH PENETRATION FIRESTOPPING

PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Through-Penetration Firestopping.
1.2 REFERENCES
A. UL 723 - Surface Burning Characteristics of Building Materials
B. ANSI/UL 1479 - Fire Tests of Through Penetration Firestops
C. UL Fire Resistance Directory Through Penetration Firestop Systems (XHEZ)
D. Warnock Hersey - Directory of Listed Products
E. ASTM EB84 - Standard Test Method for Surface Burning Characteristics of Building
Materials
F. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Firestops
G. 2009 International Building Code
H NFPA 5000 — Building Construction Safety Code
1.3 PERFORMANCE REQUIREMENTS
A. General:  For penetrations through the following fire-resistance-rated constructions,
including both empty openings and openings containing penetrating items, provide
through-penetration firestop systems that are produced and installed to resist spread of
fire according to requirements indicated, resist passage of smoke and other gases, and
maintain original fire-resistance rating of construction penetrated.

1. Fire-resistance-rated walls including fire partitions, fire barriers, and smoke
barriers.

2. Fire-resistance-rated horizontal assemblies including floors, floor/ceiling
assemblies, and ceiling membranes of roof/ceiling assemblies.

B. Rated Systems: Provide through-penetration firestop systems with the following ratings

determined per UL 1479:

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

2. T-Rated Systems: For the following conditions, provide through-penetration
firestop systems with T-ratings indicated, as well as F-ratings:

a. Floor penetrations located outside wall cavities.
b. Floor penetrations located outside fire-resistance-rated shaft enclosures.
C. For through-penetration firestop systems exposed to light, traffic, moisture, or physical
damage, provide products that, after curing, do not deteriorate when exposed to these
conditions both during and after construction.
D. For through-penetration firestop systems exposed to view, provide products with flame-
spread and smoke-developed indexes of less than 25 and 450, respectively, as
determined per ASTM E 84.
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1.4

15

1.6

E.

For through-penetration firestop systems in air plenums, provide products with flame-

spread and smoke-developed indexes of less than 25 and 50, respectively, as

determined per ASTM E 84.

QUALITY ASSURANCE

A.

B.

Manufacturer: Company specializing in manufacturing products specified in this Section.

Installer: Individuals performing work shall be certified by the manufacturer of the system
selected for installation.

DELIVERY, STORAGE, AND HANDLING

A. Store, protect and handle products on site. Accept material on site in factory containers
and packing. Inspect for damage. Protect from deterioration or damage due to moisture,
temperature changes, contaminants, or other causes. Follow manufacturer’s instructions
for storage.

B. Install material prior to expiration of product shelf life.

WARRANTY

A. Provide one year warranty on parts and labor.

B. Warranty shall cover repair or replacement of firestop systems which fail in joint

adhesion, cohesion, abrasion resistance, weather resistance, extrusion resistance,
migration resistance, stain resistance, general durability, or appear to deteriorate in any
manner not clearly specified by the manufacturer as an inherent quality of the material.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Products: Subject to compliance with requirements, provide one of the through-
penetration firestop systems indicated for each application that are produced by one of
the following manufacturers. All firestopping systems installed shall be provided by a
single manufacturer.
1. 3M; Fire Protection Produces Division.
2. Hilti, Inc.
3. RectorSeal Corporation, Metacaulk.
4. Tremco; Sealant/Weatherproofing Division.
5. Johns-Manville.
6. Specified Technologies Inc. (S.T.1.)
7. Spec Seal Firestop Products
8. AD Firebarrier Protection Systems
2.2 THROUGH PENETRATION FIRESTOP SYSTEMS
A. Provide materials and systems classified by or listed by Warnock Hersey to provide
firestopping equal to time rating of construction being penetrated.
B. All firestopping materials shall be free of asbestos, lead, PCB’s, and other materials that
would require hazardous waste removal.
THROUGH PENETRATION FIRESTOPPING
Data Center Cooling Requirements 230503-2 9/30/11

27



C. Firestopping shall be flexible to allow for normal penetrating item movement due to
expansion and contraction.

D. Provide firestopping systems capable of supporting floor loads where systems are
exposed to possible floor loading or traffic.

E. Provide firestopping systems allowing continuous insulation for all insulated pipes.

F. Provide firestopping systems classified by UL or listed by Warnock Hersey for
penetrations through all fire rated construction. Firestopping systems shall be selected
from the UL or listed by Warnock Hersey Fire Resistance Directory Category XHEZ
based on substrate construction and penetrating item size and material and shall fall
within the range of numbers listed:

1. Non-Combustible Framed Walls - 1 or 2 Hour Rated
F Rating = Wall Rating
T Rating=0
Penetrating Item UL System No.
No Penetrating Iltem WL 0000-0999*
Metallic Pipe or Conduit WL 1000-1999
Non-Metallic Pipe or Conduit WL 2000-2999
Electrical Cables WL 3000-3999
Cable Trays WL 4000-4999
Insulated Pipes WL 5000-5999
Bus Duct and Misc. Electrical WL 6000-6999
Duct without Damper and Misc. Mechanical WL 7000-7999
Multiple Penetrations WL 8000-8999
2. Concrete or Masonry Floors and Walls - 1 or 2 Hour Rated

F Rating = Wall/Floor Rating
T Rating (Floors) = Floor Rating

Penetrating Item UL System No.
No Penetrating Item CAJ 0000-0999*
Metallic Pipe or Conduit CAJ 1000-1999
Non-Metallic Pipe or Conduit CAJ 2000-2999
Electrical Cables CAJ 3000-3999
Cable Trays CAJ 4000-4999
Insulated Pipes CAJ 5000-5999
Bus Duct and Misc. Electrical CAJ 6000-6999
Duct without Damper and Misc. Mechanical CAJ 7000-7999
Multiple Penetrations CAJ 8000-8999
*Alternate method of firestopping is patching opening to match original rated
construction.
G. Any opening in walls or floors not covered by the listed series of numbers shall be

coordinated with the firestopping manufacturer.

H. Any openings in floors or walls not described in the UL or listed by Warnock Hersey Fire
Resistance Directory, or outlined in manufacturer's information shall be sealed in a
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manner agreed upon by the Firestopping Manufacturer, Owner, and the Authority Having
Jurisdiction.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

EXAMINATION

A.

Ensure all surfaces that contact seal materials are free of dirt, dust, grease, oil, rust, or
loose materials. Clean and repair surfaces as required. Remove laitance and form-
release agents from concrete.

Ensure substrate and penetrating items have been permanently installed prior to
installing firestopping systems. Ensure penetrating items have been properly spaced and
have proper clearance prior to installing firestopping systems.

Surfaces to which sealing materials are to be installed must meet the selected UL or
Warnock Hersey system substrate criteria.

Prime substrates where recommended in writing by through-penetration firestop system
manufacturer. Confine primer to area of bond.

INSTALLATION

A.

In existing construction, provide firestopping of openings prior to and after installation of
penetrating items. Remove any existing coatings on surfaces prior to firestopping
installation. Temporary firestopping shall consist of packing openings with fire resistant
mineral wool for the full thickness of substrate, or an alternate method approved by the
Authority Having Jurisdiction. All openings shall be temporarily firestopped immediately
upon their installation and shall remain so until the permanent UL or listed by Warnock
Hersey listed firestopping system is installed.

Install penetration seal materials in accordance with printed instructions of the UL or
Warnock Hersey Fire Resistance Directory and with the manufacturer’'s printed
application instructions.

Install dams as required to properly contain firestopping materials within openings and as
required to achieve required fire resistance rating. Remove combustible damming after
appropriate curing.

CLEANING AND PROTECTING

A.

Clean excess fill materials adjacent to openings as Work progresses by methods and
with cleaning materials that are approved in writing by through-penetration firestop
system manufacturers and that do not cause damage.

Provide final protection and maintain conditions during and after installation that ensure
that through-penetration firestop systems are without damage or deterioration at time of
Substantial Completion. If, despite such protection, damage or deterioration occurs,
remove damaged or deteriorated through-penetration firestop systems immediately and
install new materials to produce systems complying with specified requirements.

INSPECTION

A.

All penetrations shall be inspected by the manufacturer’s representative to ensure proper
installation.

THROUGH PENETRATION FIRESTOPPING
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B. Access to firestop systems shall be maintained for examination by the Authority Having
Jurisdiction at their request.

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

D. The contractor shall allow for visual destructive review of 5% of installed firestop systems
(minimum of one) to prove compliance with specifications and manufacturer’s instructions
and details. Destructive system removal shall be performed by the contractor and
witnessed by the engineer and manufacturer’s factory representative. The engineer shall
have sole discretion of which firestop system installations will be reviewed. The
contractor is responsible for all costs associated with this requirement including labor and
material for removing and replacing the installed firestop system. If any firestop system is
found to not be installed per manufacturer’s specific instructions and details, all firestop
systems are subject to destructive review and replacement at the engineer’s discretion
and the contractor’s expense.

END OF SECTION
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SECTION 23 05 29

HVAC SUPPORTS AND ANCHORS

PART 1 - GENERAL
11 SECTION INCLUDES

Hangers, Supports, and Associated Anchors.
Equipment Bases and Supports.

Sleeves and Seals.

Flashing and Sealing of Equipment and Pipe Stacks.
Cutting of Openings.

moow>

1.2 REFERENCES

ANSI/ASME B31.1 - Power Piping.

MSS SP-58 - Pipe Hangers and Supports - Materials, Design, and Manufacture.
MSS SP-69 - Pipe Hangers and Supports - Selection and Application.

MSS SP-89 - Pipe Hangers and Supports - Fabrication and Installation Practices.

oWy

PART 2 - PRODUCTS
2.1 HANGER RODS
A. Hanger rods for single rod hangers shall conform to the following:

Pipe Size Hanger Rod Diameter

Steel Pipe Copper Pipe
2" and smaller 3/8" 3/8"
B. Rods for double rod hangers may be reduced one size. Minimum rod diameter is 3/8
inches.
C. Hanger rods and accessories used in mechanical spaces or otherwise dry areas shall

have ASTM B633 electro-plated zinc finish.
2.2 PIPE HANGERS AND SUPPORTS

A. All pipe hangers, clamps, and supports shall conform to Manufacturers Standardization
Society MSS-SP-69.

B. Oversize all hangers, clamps, and supports on insulated piping to allow insulation and
jacket to pass through unbroken. This applies to both hot and cold pipes.

C. On all insulated piping, provide a semi-cylindrical metallic shield and fire resistant vapor
barrier jacket.

HVAC SUPPORTS AND ANCHORS
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D. As an alternative to separate pipe insulation insert and saddle, properly sized integral
rigid insulation sections may be used for this application.

Acceptable Products:
Cooper/B-Line - Fig. B3380 through B3384
Pipe Shields - A1000, A2000
Erico - Model 124, 127

E. Support and laterally brace vertical pipes at every floor level in multi-story structures, but
never at intervals over 15 feet. Support vertical pipes with riser clamps installed below
hubs, couplings or lugs welded to the pipe.

Acceptable Products:
Anvil - Fig. CT121
Cooper/B-Line - Fig. B3373CT
Erico - Model 510
Nibco/Tolco - Fig. 82

F. Place restrained neoprene mounts beneath vertical pipe riser clamps to prevent sweating
of cold pipes. Insulate over mounts.

Acceptable Products: Mason RBA, RCA, or BR.

G. Hangers in direct contact with copper pipe shall be coated with plastic with appropriate
temperature range. HYDRA-ZORB clamps are permitted for this application for bare
pipes within their temperature limits of - 65°F to + 275°F.

H. Unless otherwise indicated, hangers shall be as follows:
1. Clevis Type:
Service: Bare Metal Pipe

Insulated Cold Pipe
Insulated Hot Pipe - 3 inches & Smaller

Acceptable Products: Insulated Pipe Bare Copper Pipe
Anvil Fig. 260 Fig. CT65
Cooper/B-Line Fig. 3100 Fig. B3104CT
Erico Model 400 Model 402
Nibco/Tolco Fig. 1 Fig. 81

2. Adjustable Swivel Ring Type:

Service: Bare Metal Pipe - 4 inches and Smaller

Acceptable Products: Bare Steel Pipe Bare Copper Pipe
Anvil Fig. 69 Fig. CT69
Cooper/B-Line Fig. B3170NF Fig. B170CT
Erico Model FCN
Nibco/Tolco Fig. 200 Fig. 202

l. Support may be fabricated from U-Channel strut or similar shapes. Piping less than 4” in
diameter shall be secured to strut with clamps of proper design and capacity as required
to maintain spacing and alignment. Strut shall be independently supported from hanger
drops or building structure. Size and support shall be per manufacturer’s installation
requirements for structural support of piping. Clamps shall not interrupt piping insulation.

HVAC SUPPORTS AND ANCHORS
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1. Strut used in mechanical spaces or otherwise dry areas shall have ASTM B633
electro-plated zinc finish.

Unless otherwise indicated, pipe supports for use with struts shall be as follows:

1. Clamp Type:
Service: Bare Metal Pipe
Insulated Cold Pipe
Insulated Hot Pipe - 3 inches and smaller
a. Clamps in direct contact with copper pipe shall be plastic coated.
b. Pipes subject to expansion and contraction shall have clamps slightly

oversized to allow limited pipe movement.

Acceptable Products: Bare Steel Bare Copper Pipe
or Insulated Pipe

Unistrut Fig. P1100 or P2500

Cooper/B-Line Fig. B2000 or B2400 Fig. BVT

Nibco/Tolco Fig. A-14 or 2STR

Unless otherwise shown, upper attachments for hanger rods or support struts shall be as
follows:

1. Beam Clamps:
Acceptable Products:
Anvil Fig. 228, 292
Cooper/B-Line Fig. B3054
Erico Model 360
Nibco/Tolco Fig. 329
2. Concrete Anchors: Fasten to concrete using cast-in or post-installed anchors

designed per the requirements of Appendix D of ACI 318-08. Post-installed
anchors shall be qualified for use in cracked concrete by ACI-355.2.

3. Masonry Anchors: Fasten to concrete masonry units with expansion anchors or
self-tapping masonry screws. For expansion anchors into hollow concrete block,
use sleeve-type anchors designed for the specific application. Do not fasten in
masonry joints. Do not use powder actuated fasteners, wooden plugs, or plastic
inserts.

Wall supports shall be used where vertical height of structure exceeds minimum spacing
requirements. Install wall supports at same spacing as hangers or strut supports along
vertical length of pipe runs.

Welding:
1. Unless otherwise noted, hangers, clips, and auxiliary support steel may be
welded in lieu of bolting, clamping, or riveting to the building structural frame.

Take adequate precautions during all welding operations for fire prevention and
for protecting walls and ceilings from being damaged by smoke.
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2.3 BASES AND SUPPORTS

A. Basic Requirements:

1.

Furnish and install foundations, bases, and supports (not specifically indicated on
the Drawings or in the Specifications.

2. All steel bases and supports shall receive a prime coat of zinc chromate or red
metal primer. After completion of work, give steel supports a final coat of gray
enamel.

B. Roof Pipe Supports:

1. Provide pre-fabricated roof pipe supports for all piping installed on the roof.

2. Support shall guide and align pipe while permitting longitudinal expansion.

3. The base shall be rounded to prevent damage to the roof, and drainage holes
shall prevent ponding of water in the support.

4. Support shall be UV resistant and corrosion resistant.

5. Acceptable Products: Miro Industries 1.5, 3-R, 4-R or 5-R to match pipe, B-Line
Dura-Blok, Erico Caddy Pyramid 50, 150, 300, or 600 to match load.

C. Grout:

1. Grout shall be non-shrinking premixed (Master Builders Company "Embecco"),
unless otherwise indicated on the drawings or approved by the
Architect/Engineer.

2. Use Mix No. 1 for clearances of 1" or less, and Mix No. 2 for all larger
clearances.

3. Grout under equipment bases, around pipes, at pipe sleeves, etc., and where

shown on the drawings.

2.4 OPENINGS IN FLOORS, WALLS AND CEILINGS

A. Exact lo

cations of all openings for the installation of materials shall be determined by the

Contractor.

B. Hire the

proper tradesman and furnish all labor, material and equipment to cut openings

in or through existing structures, or openings in new structures that were not installed, or
additional openings. Repair all spalling and damage to the satisfaction of the Engineer.
Make saw cuts before breaking out concrete to ensure even and uniform opening edges.

C. Said cutting shall be at the complete expense of the Contractor.

D. Do not cut structural members without written approval of the Structural Engineer.

2.5 PIPE SLEEVES

A. Contractor shall provide pipe sleeves and lintels for all openings required for the
Contractor’s work in masonry walls and floors.

HVAC SUPPORTS AND ANCHORS
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B. Fabricate all sleeves from standard weight black steel pipe or as indicated on the
drawings. Provide continuous sleeve. Cut or split sleeves are not acceptable.

C. Sleeves through the floors on exposed risers shall be flush with the ceiling, with planed
squared ends extending 1" above the floor in unfinished areas, and flush with the floor in
finished areas, to accept spring closing floor plates.

D. Sleeves shall not penetrate structural members without approval from the Structural
Engineer. Sleeves shall then comply with the Engineer’s design.

E. Install all sleeves concentric with pipes. Secure sleeves in concrete to wood forms.
Contractor is responsible for sleeves dislodged or moved when pouring concrete.

F. Size sleeves large enough to allow expansion and contraction movement. Provide
continuous insulation wrapping.

2.6 PIPE PENETRATIONS

A. Seal all pipe penetrations. Seal non-rated walls and floor penetrations with grout or
caulk. Backing material may be used.

B. Seal fire rated wall and floor penetrations with fire seal system as specified.
2.7 PIPE ANCHORS

A. Provide all items needed to allow adequate expansion and contraction of all piping. All
piping shall be supported, guided, aligned, and anchored as required.

B. Repair all piping leaks and associated damage. Pipes shall not rub on any part of the
building.
2.8 FINISH
A. Prime coat exposed steel hangers and supports. Hangers and supports in crawl spaces,

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

PART 3 - EXECUTION
3.1 HVAC SUPPORTS AND ANCHORS
A. Install all items per manufacturer's instructions.

B. Install roof pipe supports to resist wind movement per manufacturer's recommendations.
Method of securing base to roof shall be compatible with roofing materials.

C. Support all piping and equipment, including valves, strainers, traps and other specialties
and accessories to avoid objectionable or excessive stress, deflection, swaying, sagging
or vibration in the piping or building structure during erection, cleaning, testing and
normal operation of the systems.

D. Do not, however, restrain piping to cause it to snake or buckle between supports or to
prevent proper movement due to expansion and contraction.

E. Support piping at equipment and valves so they can be disconnected and removed
without further supporting the piping.

HVAC SUPPORTS AND ANCHORS
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F. Piping shall not introduce strains or distortion to connected equipment.
G. Furnish, install and prime all auxiliary structural steel for support of piping systems.

H. Install hangers and supports complete with lock nuts, clamps, rods, bolts, couplings,
swivels, inserts and required accessories.

l. Hangers for horizontal piping shall have adequate means of vertical adjustment for
alignment.

J. Parallel horizontal pipes may be supported on trapeze hangers made of structural shapes
and hanger rods; otherwise, pipes shall be supported with individual hangers.

K. Trapeze hangers may be used where ducts interfere with normal pipe hanging.

L. Coordinate the location and method of support of piping systems with all installations
under other Divisions and Sections of the Specifications.

M. Provided the installation complies with all loading requirements of truss and joist
manufacturers, the following practices are acceptable:

1. Loads of 100 Ibs. or less may be attached anywhere along the top or bottom
chords of trusses or joists with a minimum 3’ spacing between loads.

2. Loads greater than 100 Ibs. must be hung concentrically and may be hung from
top or bottom chord, provided one of the following conditions is met:

a. The hanger is attached within 6” from a web/chord joint.

b. Additional L2x2x1/4 web reinforcement is installed per manufacturer’s
requirements.

3. It is prohibited to cantilever a load using an angle or other structural component
that is attached to a truss or joist in such a fashion that a torsional force is
applied to that structural member.

4. If conditions cannot be met, coordinate installation with truss or joist
manufacturer and contact Engineer.

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

O. Do not exceed the manufacturer's recommended maximum load for any hanger or
support.
P. Provide additional supports where pipe changes direction, adjacent to flanged valves and

strainers, at equipment connections and heavy fittings.

Q. Where pipe support members are welded to structural building framing, scrape, brush
clean, and apply one coat of zinc rich primer to welding.
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R. Spacing of Hangers shall not exceed the compressive strength of the insulation inserts,
and in no case shall exceed the following:

Pipe Material Maximum Spacing
1. Steel (Std. Weight or Heavier — Liquid Service):
1-1/4" & under 7'-0"
2. Hard Drawn Copper & Brass (Liquid Service):
3/4" and under 5'-0"
1" 6'-0"
1-1/4" 7-0"
3. Hard Drawn Copper & Brass (Vapor Service):
3/4" & under 7'-0"
1" 8'-0"
1-1/4" 9'-0"
4, Installation of hangers shall conform to MSS SP-69 and MSS SP-89.

END OF SECTION
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SECTION 23 05 48

HVAC VIBRATION ISOLATION

PART 1 - GENERAL

11 SECTION INCLUDES

A.

Vibration Isolation.

PART 2 - PRODUCTS

21 BASIC CONSTRUCTION AND REQUIREMENTS

A.

F.

Vibration isolators shall have either known undeflected heights or other markings so
deflection under load can be verified.

All isolators shall operate in the linear portion of their load versus deflection curve. The
linear portion of the deflection curve of all spring isolators shall extend 50% beyond the
calculated operating deflection (e.g., 3" for 2" calculated deflection). The point of 50%
additional deflection shall not exceed the recommended load rating of the isolator.

The lateral to vertical stiffness ratio (Kx/Ky) of spring isolators shall be between 0.8 and
2.0.

All isolators shall be designed or treated for corrosion resistance. Steel bases shall be
cleaned of welding slag and primed for interior use, and hot dip galvanized after
fabrication for exterior use. All bolts and washers over 3/8" diameter located outdoors
shall be hot dip galvanized per ASTM A153. All other bolts, nuts and washers shall be
zinc electroplated. All ferrous portions of isolators, other than springs, for exterior use
shall be hot dip galvanized after fabrication. Outdoor springs shall be neoprene dipped or
hot dip galvanized. All damage to coatings shall be field repaired with two coats of zinc
rich coating.

Equip all mountings used with structural steel bases with height-saving brackets.
Bottoms of the brackets shall be 1-1/2" to 2-1/2" above the floor or housekeeping pad,
unless shown otherwise on the drawings. Steel bases shall have at least four points of
support.

All isolators shall have provision for leveling.

2.2 MOUNTINGS

A. Type M2:

1. Double deflection neoprene with minimum static deflection of 0.15" at calculated
load and 0.35" at maximum rated load.

2. All metal shall be neoprene covered. Mounting shall have friction pads both top
and bottom.

3. All units shall have bolt holes and be bolted down.

HVAC VIBRATION ISOLATION
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4, Use steel rails above the mountings to compensate for the overhang of
equipment such as small vent sets and close coupled pumps.

5. Acceptable Manufacturers: Mason Industries "ND" or "DNR", Amber/Booth
"RVD", Kinetics "RD", Vibration Mountings and Controls "RD", Vibration
Eliminator Co. “T22" or “T44”.
PART 3 - EXECUTION

3.1 GENERAL INSTALLATION

A. Install all products per manufacturer's recommendations.
B. Provide vibration isolation as indicated on the drawings and as described herein.
C. Clean the surface below all mountings that are not bolted down and apply adhesive

cement equal to Mason Type WG between mounting and floor. If movement occurs, bolt
mountings down. Isolate bolts from baseplates with neoprene washers and bushings.

D. All static deflections listed in the drawings and specifications are the minimum acceptable
actual deflection of the isolator under the weight of the installed equipment - not the
maximum rated deflection of the isolator.

E. Support equipment to be mounted on structural steel frames with isolators under the
frames or under brackets welded to the frames. Where frames are not needed, fasten
isolators directly to the equipment.

3.2 PIPE ISOLATION

A. Provide sufficient piping flexibility for vibrating refrigerant equipment, or furnish flexible
connectors with appropriate temperature and pressure ratings.

B. Vibration isolators shall not cause any change in position of piping that will result in
stresses in connections or misalignment of shafts or bearings. Equipment and piping
shall be maintained in a rigid position during installation. Do not transfer load to the
isolators until the installation is complete and under full operational load.

C. Support piping to prevent extension of flexible connectors.

3.3 VIBRATION ISOLATION SCHEDULE

EQUIPMENT BASE ISOLATOR STATIC FLEXIBLE
DESIGNATION TYPE TYPE DEFLECTION CONNECTIONS
Condenser (roof mounted) NA M2 1.5" NA

HVAC VIBRATION ISOLATION
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VIBRATION ISOLATION SUBMITTAL FORM

COLUMN 1 2 3 4 s | 6 | 7 | 8 | 9 10 | 11 | 1
PROPOSED ISOLATOR CALCULATIONS
DEFL | DEFL
MIN MAX | @MAX | TO |FREE
DEFL LOAD | LOAD | SOLID | HT LOAD | DEFL | DEFL
ITEM SERVED & TAG MODEL #) & &) (") | KxKy | @ () | RATIO

COLUMN NOTES: Note numbers correspond to the column numbers above.

©X NGO~ ®ODNE

Item served should match designation on the design drawings.
List the deflection scheduled or specified in the design documents.
List the designation for this isolator. This is most useful when one item has multiple different isolators to support its weight.
List the manufacturer's complete model designation for the isolator.
List the manufacturer's maximum rated load for the isolator.

List the isolator deflection at the maximum rated load in column 5.
For spring isolators list the deflection when the springs are solid. This is not normally the same entry as in column 6.
List the height of the isolator when unloaded. Shop drawings must show where this is measured.
. List the rated horizontal to vertical stiffness ratio. This must be between 0.8 and 2.0.

10. List the calculated equipment load on each isolator. For items with unequal weight distribution, calculate each isolator separately.
11. List the calculated deflection under the calculated load. For springs this will be column 10*(column 6 / column 5).
12. List the answer from dividing column 7 by column 11. This must be at least 1.5. If not, select an isolator with more nominal deflection.

GENERAL NOTES:

1. When submitting hangers or supports for a weight range, fill in two rows - one for the maximum and one for the minimum weight.
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SECTION 23 05 53

HVAC IDENTIFICATION

PART 1 - GENERAL

1.1

1.2

SECTION INCLUDES

A. Identification of products installed under Division 23.

REFERENCES

A. ANSI/ASME A13.1 - Scheme for the Identification of Piping Systems.

B. ASTM B-1, B-3, and B-8 for copper conductors.

C. ASTM D-1248 for Polyethylene Extrusion Materials, ICEA S-70-547 Weatherproof
Resistant Polyethylene Conductors, ICEA S-61-402/NEMA WC5 Thermoplastic Insulated
Wire & Cable, ICEA S-95-658/NEMA WC70 Non-Shielded 0 — 2kv Cables.

D. UL 1581 Standard for Electrical Wires, Cables, and Flexible Cords.

PART 2 - PRODUCTS

21

2.2

ACCEPTABLE MANUFACTURERS

A. 3M, Bunting, Calpico, Craftmark, Emedco, Kolbi Industries, Seton, W.H. Brady, Marking
Services.
MATERIALS
A. All pipe markers (purchased or stenciled) shall conform to ANSI A13.1. Marker lengths
and letter sizes shall be at least the following:
O.D. of Pipe or insulation Marker Length Size of Letters
Up to and including 1-1/4" 8" 1/2”
Plastic tags may be used for outside diameters under 3/4".
B. Plastic Nameplates: Laminated three-layer phenolic with engraved black, 1/4" minimum
letters on light contrasting background.
C. Aluminum Nameplates: Black enamel background with natural aluminum border and
engraved letters furnished with two mounting holes and screws.
D. Plastic Tags: Minimum 1-1/2" square or round laminated three-layer phenolic with
engraved, 1/4" minimum black letters on light contrasting background.
E. Brass Tags: Brass background with engraved black letters. Tag size minimum 1-1/2"
square or 1-1/2" round.
F. Plastic Pipe Markers: Semi-rigid plastic, preformed to fit around pipe or pipe covering;

indicating flow direction and fluid conveyed.

HVAC IDENTIFICATION
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G. Vinyl Pipe Markers: Colored vinyl with permanent pressure sensitive adhesive backing.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install all products per manufacturer's recommendations.
B. Degrease and clean surfaces to receive adhesive for identification materials.
C. Pipe Markers:
1. Adhesive Backed Markers: Use Brady Style 1, 2, or 3 on pipes 3" diameter and

larger. Use Brady Style 4, 6, or 8 on pipes under 3" diameter. Similar styles by
other listed manufacturers are acceptable. Secure all markers at both ends with
a wrap of pressure sensitive tape completely around the pipe.

2. Snap-on Markers: Use Seton "Setmark" on pipes up to 5-7/8" OD. Use Seton
"Setmark" with nylon or Velcro ties for pipes 6" OD and over. Similar styles by
other listed manufacturers are acceptable.

3. Apply markers and arrows in the following locations where clearly visible:
a. At each valve.
b. On both sides of walls that pipes penetrate.
C. At least every 20 feet along all pipes.
d. On each riser and each leg of each "T" joint.
e. At least once in every room and each story traversed.

D. Miscellaneous:
1. Attach self-adhesive vinyl labels at all duct access doors used to reset fusible

links or actuators on fire dampers. Lettering shall be a minimum of 1/2" high.
Labels shall indicate damper type.

2. Provide engraved plastic tags at all hydronic make-up water meters.

3.2 SCHEDULE

A. Pipes to be marked:
Lettering Background
Pipe Service Color Color
Pumped Condensate Black Yellow
Refrigerant (Liquid, Suction) Black Yellow

END OF SECTION
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SECTION 23 07 19

HVAC PIPING INSULATION

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.
B.

Piping Insulation.
Insulation Jackets.

1.2 REFERENCES

A.

B
C.
D

m

ANSI/ASTM C534 - Elastomeric Foam Insulation.

ANSI/ASTM C552 - Cellular Glass Block and Pipe Thermal Insulation.

ASTM B209 - Aluminum and Aluminum-alloy Sheet and Plate.

ASTM E84 - Surface Burning Characteristics of Building Materials.

NFPA 255 - Surface Burning Characteristics of Building Materials.

UL 723 - Surface Burning Characteristics of Building Materials.

National Commercial & Industrial Insulation Standards - 1999 Edition - as published by

Midwest Insulation Contractors Association and endorsed by National Insulation
Contractors Association.

1.3 QUALITY ASSURANCE

A.

Applicator: Company specializing in piping insulation application with five years minimum
experience.

Materials: Flame spread/smoke developed rating of 25/50 in accordance with ASTM E84,
NFPA 255, or UL 723 (where required).

14 INSULATION

A.

Type B: Elastomeric cellular foam; ANSI/ASTM C534; flexible plastic; 0.28 maximum 'K'
value at 75°F, 25/50 flame spread/smoke developed rating. Maximum 3/4" thick per layer
where multiple layers are specified.

Type C: Molded rigid cellular glass; ANSI/ASTM C-552; 0.35 maximum 'K' value at 75°F;
moisture resistant, non-combustible; suitable for -100°F to +900°F. For below grade
installations use asphaltic mastic paper vapor barrier jacket. Use self-seal all-purpose
white kraft jacket for above grade installations.

15 VAPOR BARRIER JACKETS

A. Kraft reinforced foil vapor barrier with self-sealing adhesive joints. Beach puncture
resistance ratio of at least 50 units. Tensile strength: 35 psi minimum. Single, self-seal
acrylic adhesive on longitudinal jacket laps and butt strips.

HVAC PIPING INSULATION
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1.6 JACKET COVERINGS

A. Stainless Steel Jackets: Type 316 stainless steel; 0.010" thick; smooth finish with Z edge
seams and stainless steel bands for outdoor use.

B. Plastic Jackets and Fitting Covers: High impact, glossy white, 0.020" thick, self-
extinguishing plastic. Suitable for use indoors or outdoors with ultraviolet inhibitors.
Suitable for -40°F to 150°F. 25/50 maximum flame spread/smoke developed.
1.7 REFRIGERANT PIPE COUPLING
A. Insulation Coupling: Molded thermoplastic ASTM D1525, -65 °F to 275 °F, sizes up to
4-1/8" 0.D., and receive insulation thickness up to 1”. Suitable for use indoors or
outdoors with UV stabilizers.

B. Acceptable Manufacturers: Klo-Shure or equal.

PART 2 - EXECUTION
21 PREPARATION

A. Install insulation after piping has been tested. Pipe shall be clean, dry and free of rust
before applying insulation.

2.2 INSTALLATION
A. Install materials per manufacturer's instructions, building codes and industry standards.

B. Continue insulation with vapor barrier through penetrations. This applies to all insulated
piping. Maintain fire rating of all penetrations.

C. On exposed piping, locate and cover seams in least visible locations.

D. On insulated piping operating below 60°F, insulate fittings, valves, unions, flanges,
strainers, flexible connections, flexible hoses, and expansion joints. Seal all penetrations
of vapor barrier.

E. On piping operating below 60°F in locations that are not mechanically cooled (e.g.,
penthouses, mechanical rooms, tunnels, chases at exterior walls, etc.), Type B insulation
shall be used.

F. On insulated piping operating above 140°F, insulate fittings, valves, flanges, and
strainers.
G. On insulated piping operating between 60°F and 140°F, do not insulate flanges and

unions, but bevel and seal ends of insulation at such locations. Insulate all fittings, valves
and strainers.

H. On all insulated piping, provide at each support an insert of same thickness and contour
as adjoining insulation, between the pipe and insulation jacket, to prevent insulation from
sagging and crushing. The insert shall be suitable for planned temperatures, be suitable
for use with specific pipe material, and shall be a 180° cylindrical segment the same
length as metal shields. Inserts shall be cellular glass with a minimum compressive
strength of 50 psi. Factory fabricated inserts may be used. Rectangular blocks, plugs, or
wood material are not acceptable. Temporary wood blocking may be used by the Piping

HVAC PIPING INSULATION

Data Center Cooling Requirements 230719-2 9/30/11
44



2.3

Contractor for proper height; however, these must be removed and replaced with proper
inserts.

On refrigerant piping (25°F and above) and not required to meet the 25/50 flame/smoke,
provide at each strut or clevis support an insulation coupling to support pipe and to
accept insulation thickness of adjoining insulation, to prevent insulation from sagging and
crushing. The coupling shall be suitable for planned temperatures, use with specified
pipe material, and shall be a 360°, one-piece cylindrical segment. Use mechanical
fasteners where coupling cannot be installed on pipe during installation. Contractor shall
apply adhesive to ends of insulation entering insulation coupling to maintain vapor
barrier.

Neatly finish insulation at supports, protrusions, and interruptions.

Install metal shields between all hangers or supports and the pipe insulation. Shields
shall be galvanized sheet metal, half-round with flared edges. Adhere shields to
insulation. On cold piping, seal the shields vapor-tight to the insulation as required to
maintain the vapor barrier, or add separate vapor barrier jacket.

Shields shall be at least the following lengths and gauges:

Pipe Size Shield Size
1. 1/2" to 3-1/2" 12" long x 18 gauge

Where exposed insulated piping extends above the floor, provide a sheet metal guard
around the insulation extending 12" above the floor. Guard shall be .016" cylindrical
smooth or stucco aluminum and shall fit tightly to the insulation.

All piping and insulation that does not meet 25/50 that is located in an air plenum shall
have written approval from the Authority Having Jurisdiction and the local fire department
for authorization and materials approval. If approval has been allowed, the non-rated
material shall be wrapped with a product that has passed ASTM E84 and/or NFPA 255
testing with a rating of 25/50 or below.

All balance valves with fluid operating below 60°F shall be insulated with a removable
plug wrapped with vapor barrier tape to allow reading and adjusting of the valve. All
balance valves with fluid operating above 140°F shall be insulated and an opening shall
be left in the insulation to allow for reading and adjusting the valve.

INSULATION

A.

Type B Insulation:

1. Elastomeric Cellular Foam: Where possible, slip insulation over the open end of
pipe without slitting. Seal all butt ends, longitudinal seams, and fittings with
adhesive. At elbows and tees, use mitered connections. Do not compress or
crush insulation at cemented joints. Joints shall be sealed completely and not
pucker or wrinkle. Paint the outside of outdoor insulation with two coats of latex
enamel paint recommended by the manufacturer.

2. Self-seal insulation may be used on pipes operating below 170°F.
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B. Type C Insulation:

1. Seal all longitudinal joints with manufacturer approved adhesive. Secure butt
joint strips in a similar manner.

2. Insulate fittings with prefabricated fittings.
24 JACKET COVER INSTALLATION
A. Metal Covering:
1. Provide vapor barrier as specified for insulation type. Cover with stainless steel
jacket covering with seams located on the bottom of horizontal piping. Include

fittings, joints and valves.

2. Seal all interior and exterior butt joints with metal draw bands and sealant. Seal
all exterior joints watertight.

3. Interior joints do not need to be sealed.
4. Use metal covering on the following pipes:
a. All exterior piping.
B. Plastic Covering:
1. Provide vapor barrier as specified for insulation type. Cover with plastic jacket

covering. Position seams to shed water.

2. Solvent weld all joints with manufacturer recommended cement.

3. Overlap all laps and butt joints 1-1/2" minimum. Repair any loose ends that do
not seal securely. Solvent weld all fitting covers in the same manner. Final
installation shall be watertight.

4, Use plastic insulation covering on all exposed pipes including, but not limited to:

a. All exposed piping on roof.

2.5 SCHEDULE

Piping System Insulation Type/Thickness
A. Refrig. Suction Lines (25°F & Above)
Up to 1-1/4" B/1/2”
1-3/8” and above B/1"
(2 layers of 1/2™)
B. Insulation Inserts at hangers C - Match pipe insulation thickness
C. Condensate Piping B/1/2"

END OF SECTION
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SECTION 23 09 00

CONTROLS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.
B.
C.
D.

Complete System of Automatic Controls.

Control Devices, Components, Wiring and Material.
Instructions for Owners.

Remodeling.

1.2 REFERENCES

A.

B.
C
D.
E

F.

ANSI/ASHRAE Standard 135-2001: BACnet® — A Data Communication Protocol for
Building Automation and Control Networks, including all amendments.

ANSI/NEMA 250 - Enclosures for Electrical Equipment (1000 volts Maximum).
ANSI/NFPA 70 - National Electrical Code.

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

ASHRAE 85 - Automatic Control Terminology for Heating, Ventilating, Air Conditioning.

ASHRAE 90.1 — Energy Standard for Buildings Except Low-Rise Residential Buildings.

1.3 AGENCY AND CODE APPROVALS

A.

All products shall have the following agency approvals. Provide verification that the
approvals exist for all submitted products with the submittal package.

1. UL-916; Energy Management Systems.

2. C-UL listed to Canadian Standards Association C22.2 No. 205-M1983 “Signal
Equipment.”

3. EMC Directive 89/336/EEC (European CE Mark).

4. FCC, Part 15, Subpart J, Class A Computing Devices.

14 ACRONYMS

A.

Acronyms used in this specification are as follows:

B-AAC BACnet Advanced Application Controller
B-ASC BACnet Application Specific Controller
BTL BACnet Testing Laboratories

DDC Direct Digital Controls

FMCS Facility Management and Control System
GUI Graphic User Interface

IBC Interoperable BACnet Controller

IDC Interoperable Digital Controller

LAN  Local Area Network

NAC  Network Area Controller

ODBC Open DataBase Connectivity

RBPBoOooNoO~wDNE
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1.6

1.7

12. OOT Object Oriented Technology
13. OPC  Open Connectivity via Open Standards
14. PICS Product Interoperability Compliance Statement

15. PMI Power Measurement Interface
16. POT  Portable Operator’'s Terminal
17. TCC  Temperature Control Contractor

18. TCS  Temperature Control System
19. WAN  Wide Area Network
20. WBI Web Browser Interface

SUMMARY

A.

Extend Existing System:
1. Extend the existing FMCS for this project.

2. All controllers and accessories shall interface with the existing FMCS control
system.

Furnish all labor, materials, equipment, and service necessary for a complete and
operating Temperature Control System (TCS) and Facility Management and Control
System (FMCS) using Direct Digital Controls as shown on the drawings and as described
herein.

All labor, material, equipment and software not specifically referred to herein or on the
plans that is required to meet the intent of this specification shall be provided without
additional cost to the Owner.

The Owner shall be the named license holder of all software associated with any and all
incremental work on the project.

SYSTEM DESCRIPTION

A.

D.

Wire all loose controls and devices provided with HVAC equipment as required for a
complete and fully operational system.

Contractor shall coordinate with the manufacturers of all HYAC equipment and provide all
safeties, interlocks and control sequences as recommended by equipment manufacturer.
Contractor shall include all costs associated with controlling equipment as specified and
as recommended by equipment manufacturers.

Contractor shall be responsible for providing an integrated, fully functioning FMCS
consistent with these specifications. All programming, wiring, control devices, controllers
and integration required for a fully functioning system shall be the responsibility of the
Contractor.

All temperature control panels shall be powered from Emergency Panel EM3 or EM4.

SOFTWARE LICENSE AGREEMENT

A.

The Owner shall be the named license holder of all software associated with any and all
incremental work on the project(s). In addition, the Owner shall receive ownership of all
job-specific configuration documentation, data files, configuration tools, and application-
level software developed for the project. This shall include, but is not limited to, all
custom, job-specific software code and documentation for all configuration and
programming that is generated for a given project and/or configured for use with the
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NAC, FMCS Server(s), and any related LAN/WAN/intranet and/or Internet connected
routers and devices. Provide the Owner with all required IDs and passwords for access
to any component or software program. The Owner shall determine which organizations
shall be named in the Sl organization ID (“orgid”) of all software licenses. Owner shall
be free to direct the modification of the “orgid” in any software license, regardless of
supplier.

1.8 DELIVERY, STORAGE AND HANDLING
A. Provide factory-shipping cartons for each piece of equipment and control device.
Maintain cartons through shipping, storage, and handling as required to prevent
equipment damage. Store equipment and materials inside and protected from weather.
B. Factory-Mounted Components: Where control devices specified in this section are
indicated to be factory mounted on equipment, arrange for shipping control devices to
unit manufacturer.
1.9 JOB CONDITIONS
A. Coordinate the Work of this section with that of other sections to ensure that the Work will
be carried out in an orderly fashion. It is the Contractor's responsibility to check the
Contract Documents for possible conflicts between the Work of this section and that of
other sections in equipment location; pipe, duct and conduit runs; electrical outlets and
fixtures; air diffusers; and structural and architectural features.
1.10 QUALITY ASSURANCE
A. Manufacturer: Company specializing in manufacturing the products specified in this
Section with minimum five years experience.
B. Contractor: Company specializing in the work of this section with minimum five years
temperature control experience.
C. Technician: Minimum five years experience installing commercial temperature control
systems.
D. Contractors are limited to firms regularly employing a minimum of five full-time
temperature control technicians within 100 miles of the job site.
1.11  WARRANTY
A. Refer to Section 23 05 00 for warranty requirements.
B. Within the warranty period, any defects in the work provided under this section due to
faulty materials, methods of installation or workmanship shall be promptly (within 48
hours after receipt of notice) repaired or replaced by the Contractor at no expense to the
Owner.
C. Warranty requirements include furnishing and installing all FMCS software upgrades
issued by the manufacturer during the one-year warranty period.
D. Update all software and back-ups during warranty period and all user documentation on
the Owner’s archived software disks.
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Data Center Cooling Requirements 230900-3 9/30/11

49



1.12 WARRANTY ACCESS
A. The Owner shall grant to the Contractor reasonable access to the TCS and FMCS during
the warranty period.
PART 2 - PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS

A. Metasys Extended Architecture by Johnson Controls Inc. — Contact Jim Perisin at (708)
418-2268.

2.2 CONTROL INSTRUMENTATION

A. Temperature Sensors:
1. Room Temperature Sensor:
a. Sensor Only: Two-piece construction, ventilated plastic enclosure, off-

white color, thermistor sensing element or resistance temperature device
(RTD), 45°F to 90°F operating range, * 0.50°F accuracy, no setpoint
adjustment or override button.

b. Sensor with Setpoint Adjustment: Two-piece construction, ventilated
plastic enclosure, off-white color, thermistor sensing element or
resistance temperature device (RTD), 45°F to 90°F operating range,
+ 0.50°F accuracy, with exposed single setpoint adjustment (no numeric
temperature scale — provide with a single warmer/cooler or red/blue
visual scale), no override button.

2.3 WIRING, CABLE, AND RACEWAYS

A. Conduit Types:
1. Electrical Metallic Tubing (EMT) and Fittings: ANSI C80.3

a. Fittings and conduit bodies: Compression or steel set screw type of steel
or malleable iron design for their specific application.

2. Flexible Metallic Conduit (FMC) and Fittings: FS-WW-C-566

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

b. Fittings and conduit bodies: Threadless hinged clamp type, galvanized
zinc coated cadmium plated malleable cast iron that shall include plastic
or cast metal inserts supplied by the manufacturer to protect conductors
from sharp edges.

C. Maximum allowable length 6'-0".
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Wire and Cable Types:

1. Building Wire:
a. Control Circuits: Copper, stranded conductor 600 volt insulation,
THHN/THWN.
2. 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.

b. 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.

C. 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 INSTALLATION

A.

Verify that systems are ready to receive work. Beginning of installation means installer
accepts existing conditions.

Install system and materials in accordance with manufacturer's instructions.

Drawings of the TCS and FMCS network are diagrammatic only. Any apparatus not
shown but required to meet the intent of the project documents shall be furnished and
installed without additional cost.

Install all operators, sensors, and control devices where accessible for service,
adjustment, calibration, and repair. Do not install devices where blocked by piping or
ductwork. Devices with manual reset or limit adjustments shall be installed below 6'-0" if
practical to allow inspection without using a ladder.

Verify locations of wall-mounted devices (such as thermostats, temperature and humidity
sensors, and other exposed sensors) with drawings and room details before installation.
Coordinate mounting heights to be consistent with other wall-mounted devices. Maximum
height above finished floor shall not exceed 48"

After completion of installation, test and adjust control equipment.

Check calibration of instruments. Recalibrate or replace.

Furnish and install conduit, wire, and cable per the National Electric Code, unless noted
otherwise in this section.

All controls associated with the proper operation of air handling units, pumps, or other
mechanical equipment served by emergency power shall be connected to the emergency
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power system. Control components shall not be powered from the life safety branch of
the emergency power system. Coordinate emergency power source connections with
the Engineer.

All hardware, software, equipment, accessories, wiring (power and sensor), piping,
relays, sensors, power supplies, transformers, and instrumentation required for a
complete and operational FMCS system are the responsibility of the Contractor.

Remodeling:

1. All room devices as indicated on the drawings shall be removed by the
Contractor. The Contractor shall also prepare the wall for finishes. Preparing the
wall shall include patching old anchor holes (after the anchoring device has been
removed) and sanding the wall to remove old paint outlines remaining from
original devices. The wall shall be painted to match the existing wall prior to the
installation of the new room device. In the event that wall covering requires
patching, the Contractor shall furnish new wall covering to match existing. If new
wall covering is not available to match existing, the Contractor shall furnish a
white acrylic or Plexiglas plate, 1/4” thick and sized to cover the void.

3.2 GRAPHIC DISPLAY
A. Create a customized graphic for each piece of equipment indicated on the itemized
points list.
B. Components shall be arranged on graphic as installed in the field.
C. Include each graphic point listed in the itemized points list using real time data.
D. Provide a graphic representation of the following:
1. Show the location of each thermostat on the floor plan.
E. The FMCS shall include individual graphical buttons to access the following data stored
in PDF format:
1. Project control as-built documentation including all TCS drawings, diagrams and
sequences of operation.
2. TCS Bill of Material for each system, e.g. AHU, boiler, etc.
3. Technical literature specification data sheets for all components listed in the TCS
Bill of Material.
3.3 CONDUIT, WIRING, AND CABLE INSTALLATION
A. Conduit Sizing and Installation:
1. Conduit 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.
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2. Minimum conduit size shall be 1/2" above grade, 3/4" below grade less than 5
feet from building foundation, and 1-1/4" below grade more than 5 feet from
building foundation, unless noted otherwise.

3. Supports for metallic conduit shall be as near to 5 feet intervals as possible. A
greater interval may be used if convenient because of building construction, but
in no event shall support spans exceed the National Electric Code requirements.

4, Conduit runs installed above ceilings shall be properly supported. In no case
shall conduit rest on the ceiling construction or the ceiling support system be
used for conduit support.

5. Conduit shall not be supported from ductwork, water or sprinkler piping, etc.,
unless approved by the Architect/Engineer. All supports shall be from the
building structure, unless noted otherwise and coordinated with all other
applicable contractors.

6. Install expansion/deflection joints where conduit crosses structure
expansion/seismic joints.

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

8. Thermostats/temperature sensors shall be installed in junction boxes, flush with
the wall, and shall be coordinated for orientation with Architect/Engineer.

9. All conduit shall be concealed in walls and above ceilings unless noted
otherwise.

B. Wire Installation Methods:

1. Use no wire smaller than 14 AWG for line voltage (120V) wiring.

2. Use no wire smaller than 18 AWG for low voltage (24V) control wiring.

3. Splice and tap only in accessible junction or outlet boxes.

4. Neatly train and lace wiring inside boxes, equipment, and panelboards.

5. All conductors shall be continuous from device to their termination.

6. Install wire in conduit after interior of building has been physically protected from
the weather and all mechanical work likely to damage conductors has been
completed.

7. Thoroughly clean wires before installing lugs and connectors.

8. Make splices, taps and terminations to carry full ampacity of conductors without

perceptible temperature rise.

9. Terminate spare conductors with electrical tape, unless otherwise indicated on
the drawings.
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C. Cable Installation Methods:

1. Provide protection for exposed cables where subject to damage.

2. Use suitable cable fittings and connectors.

3. Run all open cable in a neat and symmetrical manner.

4, Open cable shall be supported by the appropriate size bridle rings. Wire and
cable from different systems shall not be installed in the same bridle rings.

5. Open cable installed above suspended ceilings shall not rest on the suspended
ceiling construction or use the ceiling support system for wire and cable support.

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

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

8. Open cable shall only be installed where specifically identified in these
specifications.

D. Wire and Cable Installation in Conduit:

1. Pulling shall be continuous without unnecessary stops and starts with wire or
cable only partially through conduit.

2. Reels of cable or wire shall be set up close to the point where the wire or cable
enters the conduit so that the cable or wire may be unreeled and run into the
conduit with a minimum of change in the direction of the bend.

3. Cables or wires shall not be laid out on the ground before pulling.

4, Cables or wires shall not be dragged over earth or paving.

5. 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.

6. 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.

7. At least six (6) inch loops or ends shall be left at each device for installation
connection.

8. Completely and thoroughly swab conduit system before installing conductors.

E. Field Quality Control:
1. Inspect wire and cable for physical damage and proper connection.
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2. Torque test conductor connections and terminations to manufacturer's
recommended values.

3. Perform continuity test on all conductors.
4, Protection of cable from foreign materials:
a. It is the Contractor's responsibility to provide adequate physical

protection to prevent foreign material application or contact with any
cable type. Foreign material is defined as any material that would
negatively impact the validity of the manufacturer's performance
warranty. This includes, but is not limited, to overspray of paint
(accidental or otherwise), drywall compound, or any other surface
chemical, liquid or compound that could come in contact with the cable,
cable jacket or cable termination components.

b. Overspray of paint on any cable, cable jacket or cable termination
component will not be accepted. It shall be the Contractor’s responsibility
to replace any component containing overspray, in its entirety, at no
additional cost to the project. Cleaning of the cables with harsh
chemicals is not allowed. This requirement is regardless of the
PASS/FAIL test results of the cable containing overspray. Should the
manufacturer and warrantor of the structured cabling system desire to
physically inspect the installed condition and certify the validity of the
structured cabling system (via a signed and dated statement by an
authorized representative of the structured cabling manufacturer), the
Owner may, at their sole discretion, agree to accept said warranty in lieu
of having the affected cables replaced. In the case of plenum cabling, in
addition to the statement from the manufacturer, the Contractor shall
also present to the Owner a letter from the local Authority Having
Jurisdiction stating that they consider the plenum rating of the cable to be
intact and acceptable.

F. Installation Schedule:

1. Conduit terminations to all devices installed in applications with rotating
equipment, expansion/contraction or vibration shall be made with flexible metallic
conduit, unless noted otherwise. Final terminations to exterior devices installed
in damp or wet locations shall be made with liquidtight flexible metallic conduit.
Terminations in hazardous areas, as defined in the National Electrical Code,
shall be connected using flexible conduit rated for the environment.

Conduit Type Required for

Location Building Wire and Cable

Dry Mechanical Spaces EMT, FMC, or Cable Tray

Interior Locations Below Accessible Ceilings EMT

Above Non-Accessible Ceilings EMT

Above Accessible Ceilings None, Plenum Cable Required
Below Accessible Floor EMT
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3.4

3.5

3.6

Conduit Type Required for

Location Building Wire and Cable
Hazardous Locations as Defined by the RGS conduit complete with
National Electric Code screwed fittings and conduit seals
In Walls, Bulkheads, Soffits, or other EMT

enclosed areas

FMCS INSTALLATION

A.

Coordinate voltage and ampacity of all contacts, relays, and terminal connections of
equipment being monitored or controlled. Voltage and ampacity shall be compatible with
equipment voltage and be rated for full ampacity of wiring or overcurrent protection of
circuit controlled.

Naming Conventions: Coordinate all point naming conventions with Owner standards. In
the absence of Owner standards, naming conventions shall use equipment designations
shown on plans.

COMMISSIONING

A.

Upon completion of the installation, the Contractor shall load all system software and
start up the system. The Contractor shall perform all necessary calibration, testing and
de-bugging and perform all required operational checks to ensure that the system is
functioning in full accordance with these specifications.

The Contractor shall perform tests to verify proper performance of components, routines,
and points. Repeat tests until proper performance results. This testing shall include a
point-by-point log to validate 100% of the input and output points of the FMCS system
operation.

The Contractor shall prove that the controls network is functioning correctly and within
acceptable bandwidth criteria and shall test the system with an approved protocol
analysis tool. Provide a log and statistics summary showing that each channel is within
acceptable parameters. Each channel shall be shown to have at least 25% spare
capacity for future expansion.

Upon completion of the performance tests described above, repeat these tests, point by
point, as described in the validation log above in the presence of Owner's
Representative, as required. Properly schedule these tests so testing is complete at a
time directed by the Owner's Representative. Do not delay tests so as to prevent delay
of occupancy permits or building occupancy.

System Acceptance: Satisfactory completion is when the Contractor has performed
successfully all the required testing to show performance compliance with the
requirements of the Contract Documents to the satisfaction of the Owner's
Representative. System acceptance shall be contingent upon completion and review of
all corrected deficiencies.

DEMONSTRATION AND ACCEPTANCE

A.

At completion of installation, provide two days minimum instruction for operators.
Demonstrate operation of all controls and systems. Describe the normal operation of all
equipment.
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3.7 INSTALLATION OF SENSORS

A. Install sensors in accordance with the manufacturer’'s recommendations.

B. Mount sensors rigidly and adequately for the environment within which the sensor
operates.

C. Room temperature sensors shall be installed on concealed junction boxes properly

supported by the wall framing.

D. All wires attached to sensors shall be air sealed in their raceways or in the wall to stop air
transmitted from other areas affecting sensor readings.

END OF SECTION
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SECTION 23 21 00

HYDRONIC PIPING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.
B.

Pipe and Pipe Fittings.
Valves.

1.2 REFERENCES

A.

B.

r o

0.

ASME B16.5 - Pipe Flanges and Flanged Fittings.
ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings (DWV).

ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage
Fittings - DWV.

ASME B18.2.1 - Square and Hex Bolts and Screws, Inch Series.

ASME B18.2.2 - Square and Hex Nuts, Inch Series.

ASME B31.9 - Building Services Piping.

ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless.
ASTM A181 - Forgings, Carbon Steel for General Purpose Piping.

ASTM A234 - Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and
High Temperature Service.

ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI
Tensile Strength.

ASTM B32 - Standard Specification for Solder Metal.
ASTM B88 - Seamless Copper Water Tube.

ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering
Applications of Copper and Copper Alloy Tube.

ASTM E90-02 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions

ASTM E413-87 - Classification for Rating Sound Insulation

1.3 DELIVERY, STORAGE, AND HANDLING

A. Store and protect piping to prevent entrance of foreign matter into pipe and to prevent
exterior corrosion.
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PART 2 - PRODUCTS

21 EQUIPMENT DRAINS AND OVERFLOWS

A.

Steel Pipe: ASTM A53, Schedule 40 galvanized.

1.

2.

Fittings: Galvanized cast iron screwed drainage type, ASME B16.12.

Joints: Screwed.

Copper Tubing: DWV drawn temper seamless copper drainage tube, ASTM B306.

1.

2.

Fittings: ASME B16.23 cast brass, or ASME B16.29 solder wrought copper.

Joints: Solder with Type 95-5 solder. 50-50 solder is not acceptable.

Piping Under 1-1/4" Size:

1.

In sizes where drainage type fittings are not available, tees with threaded caps to
permit rodding are acceptable.

2.2 CONNECTIONS BETWEEN DISSIMILAR METALS

A. Connections between dissimilar metals shall be insulating dielectric types that allow no
metal path for electron transfer and that provide a water gap between the connected
metals.

B. Joints shall be rated for the temperature, pressure, and other characteristics of the
service in which they are used, including testing procedure.

C. Aluminum, iron, steel, brass, copper, bronze and stainless steel are commonly used and
require isolation from each other with the following exceptions:

1. Iron, steel, and stainless steel connected to each other.

2. Brass, copper, and bronze connected to each other.

3. Brass or bronze valves and specialties connected to steel or iron in closed
systems. Where two brass items occur together, they shall be connected with
brass nipples.

4, Brass or bronze valves or specialties under 3/4" size connected to steel, iron, or
stainless steel.

D. Dielectric protection is required at connections to equipment of a material different than
the piping.

E. Screwed Joints (acceptable up to 2" size):

1. Dielectric union rated for 125 psi CWP and 250°F.

2. Where a sweat-to-screw union is used, the union shall be soldered onto the
copper pipe prior to screwing the union onto opposing pipe material.

3. Install dielectric unions per manufacturer's recommendations.
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PART 3 - EXECUTION

Acceptable Manufacturers: HCI Terminator U, Central Plastics, Wilkins DUX-HT,
Watts.

Flanged Joints (any size):

1.

2.

Use 1/8" minimum thickness, non-conductive, full-face gaskets.

Employ one-piece molded sleeve-washer combinations to break the electrical
path through the bolts.

Sleeve-washers are required on one side only, with sleeves minimum 1/32" thick
and washers minimum 1/8" thick.

Install steel washers on both sides of flanges to prevent damage to the
sleeve-washer.

Separate sleeves and washers may be used only if the sleeves are
manufactured to exact lengths and installed carefully so the sleeves must extend
partially past each steel washer when tightened.

Acceptable Manufacturers: EPCO, Central Plastics, Pipeline Seal and Insulator,
F. H. Maloney, or Calpico.

3.1 PREPARATION

A.

Ream pipe and tube ends, remove burrs, bevel plain end ferrous pipe.

Remove scale and dirt on inside and outside before assembly.

Connect to all equipment with flanges or unions.

After completion, fill, clean, and treat systems. Refer to Section 23 25 00 for treatment.

3.2 CLEANING PIPING

A.

Assembly:

1.

Prior to assembly of pipe and piping components, 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 Engineer. Blow chips and
burrs out of pipe before assembly. Wipe cutting oil from internal and external
surfaces.

Notify the Engineer prior to starting any post erection cleaning operation in time
to allow witnessing the operation. Properly dispose of cleaning and flushing
fluids.

Prior to blowing or flushing erected piping systems, disconnect all

instrumentation and equipment, open wide all valves, control valves, and balance
valves, and verify all strainer screens are in place.

HYDRONIC PIPING
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3.3 INSTALLATION

A. Route piping in orderly manner, straight, plumb, with consistent pitch, parallel to building
structure, with minimum use of offsets and couplings. Provide only offsets required for
needed headroom or clearance and needed flexibility in pipe system.

B. Install piping to conserve building space, and not interfere with other work.

C. Do not install piping or other equipment above electrical switchboards or panelboards.
This includes a dedicated space extending 25 feet from the floor to the structural ceiling
with width and depth equal to the equipment plus its required clearance space.

D. Group piping whenever practical at common elevations.

E. Install piping to allow for expansion and contraction without stressing pipe, joints, or
connected equipment.

F. Provide clearance for installation of insulation, and access to fittings.

G. Arrange piping and piping connections so equipment may be serviced or totally removed
without disturbing piping beyond final connections and associated shut-off valves.

H. Provide flanges or unions at all final connections to equipment, traps and valves.
3.4 PIPE ERECTION AND LAYING

A. Carefully inspect all pipe, fittings, valves, equipment and accessories prior to installation.
Immediately reject and remove from the job any items which are unsuitable, cracked or
otherwise defective.

B. All pipe, fittings, valves, equipment and accessories shall have factory-applied markings,
stampings, or nameplates sufficient to determine their conformance with specified
requirements.

C. Exercise care at every stage of storage, handling, laying and erecting to prevent entry of
foreign matter into piping, fittings, valves, equipment and accessories. Do not erect or
install any unclean item.

D. During construction, until system is fully operational, keep all openings in piping and
equipment closed at all times except when actual work is being performed on that item.
Closures shall be plugs, caps, blind flanges or other items designed for this purpose.

E. Change direction of pipes only with fittings or pipe bends. Change size only with fittings.
Do not use miter fittings, face or flush bushings, or street elbows. Construct welded
elbows of angles not available as standard fittings by cutting and welding standard
elbows to form smooth, long radius fittings.

F. Use full and double lengths of pipe wherever possible.

G. Unless otherwise indicated, install all inlet and outlet piping, including shut-off valves and
strainers, to coils, pumps and other equipment at line size with reduction in size being
made only at control valve or pump.

H. Cut all pipe to exact measurement and install without springing or forcing except in the
case of expansion loops where cold springing is indicated on the drawings.
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l. Do not create, even temporarily, undue loads, forces or strains on valves, equipment or
building elements.

3.5 DRAINING AND VENTING

A. Unless otherwise indicated on the drawings, all horizontal pipes, including branches, shall
pitch 1" in 40 feet to low points for complete drainage, removal of condensate, and
venting.

B. All drain piping shall be of same materials and construction as the service involved.

3.6 JOINING OF PIPE

A. Threaded Joints:
1. Ream pipe ends and remove all burrs and chips.
2. Protect plated pipe and valve bodies from wrench marks when making up joints.
3. Apply Teflon tape to male threads.
B. Solder Joints:
1. Make up joints with 95% tin and 5% antimony (95-5) solder conforming to ASTM

B32 Grade 95TA. Cut copper tubing ends 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, to all surfaces to be joined. Heat joints uniformly to proper soldering
temperature so solder flows to all mated surfaces. Wipe excess solder, leaving a
uniform fillet around cup of fitting.

2. Flux shall be non-acid type conforming to ASTM B813.
3. 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 composition discs
and all seals during soldering if not suitable for 470°F.

END OF SECTION
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SECTION 23 23 00

REFRIGERATION PIPING AND SPECIALTIES

PART 1 - GENERAL

11 SECTION INCLUDES

A.

Piping and Pipe Fittings

1.2 REFERENCES

A.

© 0O

m

ANSI/ASME SEC 8D - Boilers and Pressure Vessels Code, Rules for Construction of
Pressure Vessels.

ANSI/ASME SEC 9 - Boilers and Pressure Vessels Code, Welding and Brazing
Qualifications.

ANSI/ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
ANSI/ASME B31.5 - Refrigeration Piping.

ANSI/ASTM B32 - Solder Metal.

ANSI/ASTM B88 - Seamless Copper Water Tube.

ANSI/AWS A5.8 - Brazing Filler Metal.

ASTM B280 - Seamless Copper Tube for Air Conditioning and Refrigeration Field
Service.

13 QUALITY ASSURANCE

A.

Remanufactured specialties are not acceptable.

14 DELIVERY, STORAGE, AND HANDLING

A.

B.

Deliver and store piping and specialties in shipping containers with labels in place.

Protect piping and specialties from entry of foreign material by leaving caps and plugs in
place until installation.

PART 2 - PRODUCTS

2.1 PIPING
A. Design Pressure: 450 psig.
1. Maximum Design Temperature: 250°F.
B. Piping - 4" and under.
1. Tubing: Type ACR hard drawn seamless copper tube, ASTM B280. Sizes
indicated are nominal designation.
REFRIGERATION PIPING AND SPECIALTIES
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2. Joints: Brazed with silver solder.
3. Fittings: Wrought copper solder joint, ANSI B16.22.

4. Special Requirements: All tubing shall be cleaned, dehydrated, pressurized with
dry nitrogen, plugged and tagged by manufacturer "for refrigeration service".
During brazing operations, continuously purge the interior of the pipe with
nitrogen to prevent oxide formation.

PART 3 - EXECUTION

3.1 PREPARATION

A.

B.

Ream pipe and tube ends. Remove burrs.

Remove scale and dirt on inside and outside before assembly.

3.2 INSTALLATION

A.

B.

G.

H.

Route piping in orderly manner, parallel to building structure, and maintain gradient.
Install piping to conserve building space and not interfere with use of space.

Do not install piping or other equipment above electrical switchboards or panelboards.
This includes a dedicated space extending 25 feet from the floor to the structural ceiling
with width and depth equal to the equipment.

Group piping whenever practical at common elevations and locations. Slope piping 1%
in direction of oil return.

Install piping to allow for expansion and contraction without stressing pipe, joints, or
connected equipment.

Where pipe support members are welded to structural building frame, brush clean, and
apply zinc rich primer to welding.

Insulate piping and equipment; per Section 23 07 19 and Section 23 07 16.

Fully charge system with refrigerant after testing.

3.3 PIPE ERECTION AND LAYING

A. Carefully inspect all pipe, fittings, equipment and accessories before installation. Any
items that are unsuitable, cracked or otherwise defective shall be rejected and removed
from the job immediately.

B. All pipe, fittings, equipment and accessories shall have factory applied identification
sufficient to determine their conformance with specified requirements.

C. Exercise care at all times to prevent entry of foreign matter into piping, fittings, equipment
and accessories. Do not erect or install any item that is not clean.

D. During construction, until system is fully operational, keep all openings in piping and
equipment closed except when actual work is being performed on that item or system.
Closures shall be plugs, caps, blind flanges or other items designed for this purpose.
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E. Change direction of pipes only with fittings or pipe bends. Change size only with fittings.
F. Cut all pipe to exact measurement and install without springing or forcing.

34 FIELD QUALITY CONTROL
A. Test piping system with nitrogen at 300 psig for at least 8 hours without loss of pressure.

B. During the 8 hour period under the test pressure, strike all soldered joints sharply with a
rubber or rawhide mallet to cause failure of all weak joints.

C. After pressure testing, evacuate all refrigerant piping to at least 28" of mercury for 24
hours without loss of vacuum. Evacuate at an ambient temperature of 70°F or higher.

END OF SECTION
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SECTION 23 81 21

COMPUTER ROOM AIR CONDITIONING UNITS

PART 1 - GENERAL
1.1 SECTION INCLUDES

A. Package Computer Room Air Conditioning Ceiling Mounted Units.
B. Air Cooled Condenser Package.

1.2 REFERENCES

A. ANSI NFPA 90A - Installation of Air Conditioning and Ventilation Systems.

B. ANSI/ASHRAE 62.1 - Ventilation for Acceptable Indoor Air Quality.

C. ANSI/ASHRAE 90.1 - 07 - Energy Standard for Buildings Except for Low-Rise Residential
Buildings.

D. ANSI/ASME - Boilers and Pressure Vessels Code.

E. ANSI/NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

F. ASHRAE 52 - Air Cleaning Devices Used in General Ventilation for Removing Particulate
Matter.

G. FS TT-C-490 - Cleaning Method and Pretreatment of Ferrous Surfaces for Organic
Coatings.

H. UL - Underwriters' Laboratories.

l. ASHRAE 23 - Methods of Testing for Rating Positive Displacement Condensing Units.
1.3 REGULATORY REQUIREMENTS
A. Conform to ANSI/NFPA 90A for the installation of computer room air conditioning units.
B. Conform to ASHRAE 90.1 - 07.
1.4 SUBMITTALS
A. Submit shop drawings under provisions of Section 23 05 00.

B. Indicate water, drain, electrical and refrigeration rough-in connections on shop drawings
or product data.

C. Submit manufacturer's installation instructions.
1.5 OPERATION AND MAINTENANCE DATA
A. Submit operation and maintenance data.

B. Include manufacturer's descriptive literature, operating instructions, installation
instructions, and maintenance and repair data.
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1.6 WARRANTY

A. Provide five (5) year manufacturer's warranty on all compressors.

PART 2 - PRODUCTS

2.1 COMPUTER ROOM AIR CONDITIONING FLOOR MOUNTED UNITS

A. Acceptable Manufacturers:
1. Liebert
B. Manufactured Units:
1. Provide packaged, air cooled, factory assembled, pre-wired and pre-piped unit,

consisting of cabinet, fans, filters, humidifier, and controls.

2. Assemble unit for down-flow air delivery, in draw-through or blow-through
configuration.
C. Cabinet and Frame:
1. Structural Frame: Welded steel suitably braced for rigidity, capable of supporting

compressors and other mechanical equipment and fittings, welded tubular steel
floor stand with adjustable legs and vibration isolation pads.

2. Doors and Access Panels: Galvanized steel with polyurethane gaskets, hinges
to allow removal of panels, and concealed fastening devices.

3. Insulation: Thermally and acoustically line cabinet interior with one inch thick, 1.5
Ib. glass fiber insulation.

4, Finish of Exterior Surfaces: powder coated; color to match existing computer
equipment.
D. Evaporator Fans and Motors:
1. Fans: Backward inclined plenum fan with direct drive motors mounted on rubber-

in-shear isolators or double inlet, forward curved centrifugal fans, statically and
dynamically balanced, on steel shaft with self-aligning permanently lubricated ball
bearings, and V-belt drive.

2. Motor: Drip-proof, permanently lubricated ball bearing motor with built-in current
and overload protection.

3. Drive: Site tunable electronic inverter drive that enables the adjustment of airflow
to site external static pressure or V-belt, cast iron or steel sheaves, dynamically
balanced, keyed, variable and adjustable pitch motor sheave, minimum of two
matched belts, drive rated minimum 2.0 times nameplate rating of motor.

E. Compressors:

1. Digital scroll compressors, variable capacity operation, suction gas cooled motor,
vibration isolators, thermal overloads, automatic reset high pressure switch,
suction line strainer, maximum operating speed of 3500 RPM.
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2. Compressor solenoid valve shall unload the compress and allow for variable
capacity operation.

3. Compressors shall be individually serviceable without dismantling other
components.
F. Evaporator Coils:
1. Split face circuits, direct expansion cooling coils of seamless copper tubes

expanded into aluminum fins, in vertical flat face configuration.

2. Two refrigeration circuits, with semi-hermetic compressor, thermal expansion
valve with external equalizer, liquid line solenoid valve, liquid line filter-drier,
refrigerant sight glass with moisture indicator, service shut-off valves and
charging valves.

3. Install a drain pan under each cooling coil meeting requirements as outlined in
ASHRAE 62.1. The drain pans shall extend the entire width of each caill,
including piping and header if in the air stream. The length shall be as necessary
to limit water droplet carryover beyond the drain pan to 0.00440z per ft° of face
area per hour under peak sensible and peak dew point design conditions,
considering both latent load and coil face velocity. Pitch drain pans in two
directions towards the outlet, with a slope of at least 1/8” per foot.

G. Filters:

1. Media: Pleated, lofted, non-woven, reinforced cotton fabric; supported and
bonded to welded wire grid; enclosed in cardboard frame; 2 inch nominal
thickness.

2. Rating: ASHRAE 52; 25-30 percent dust spot efficiency, 90-92 percent weight

arrestance; 500 ft/min face velocity, 0.30 inch WG initial resistance, 1.0 inch WG
recommended final resistance.

H. Microprocessor Control System:

1. Logic Circuitry: Microprocessor shall continuously monitor operation of process
cooling system; continuously digitally display room temperature and room relative
humidity, sound alarm on system malfunction and simultaneously display
problem. When more than one malfunction occurs, flash fault in sequence with
room temperature, remember alarm even when malfunction cleared, and
continue to flash fault until reset.

2. Malfunctions: Power Loss, Loss of Air Flow, Clogged Air Filter, High Room
Temperature, Low Room Temperature, High Humidity, Low Humidity,
Smoke/Fire, Compressor No. 1 - Overload, Compressor No. 1 - Low Pressure,
Compressor No. 1 - High Pressure, Compressor No. 2 - Overload, Compressor
No. 2 - Low Pressure, Compressor No. 2 - High Pressure, Water-Under-Floor,
and Supply Fan Overload.

3. Light Emitting Diodes Display: Control Power On, System On, Humidification,
Dehumidification taking place, Compressor No. 1 operating, Compressor No. 2
operating, Heat or Reheat operating, Economy Cooling.
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2.2

4, Provide push buttons to STOP process cooling system, START process cooling
system, SILENCE audible alarm, push-to-test LED indicators, and display room
relative humidity.

AIR COOLED CONDENSER PACKAGE
A. Condensers:

1. Air Cooled: Air cooled refrigerant condenser consisting of corrosion resistant
cabinet, copper tube aluminum fin coils arranged for two circuits, multiple direct
drive propeller fans with permanently lubricated ball bearing single phase motors
with internal overload protection.

B. Acceptable Manufacturers:

1. Liebert

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify that proper power supply is available.
B. Modify flooring system so that it is ready to receive work, and opening dimensions are as
indicated on shop drawings and instructed by manufacturer.
3.2 INSTALLATION
A. Install units in accordance with manufacturer's instructions.
B. Install condensate pump to remove condensate. Discharge to nearest code approved
receptor or to a properly vented indirect waste fitting.
C. Flush all piping before making final connections to units.
D. Comb all coils to repair bent fins.
E. Factory authorized service agent who will assist in commissioning the unit shall inspect
installation prior to start-up. Submit start-up report with O&M manuals.
F. Coordinate installation of computer room unit with existing raised floor.
END OF SECTION
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SECTION 26 05 00

BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Requirements applicable to all Division 26 Sections. Also refer to Division 1 - General
Requirements.
B. 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. Extension of the existing electrical power system to and including equipment,
motors, devices, etc.
2. Extension of the existing grounding system.
3. Removal work and/or relocation and reuse of existing systems and equipment.
1.3 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 are required.
1.4 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
Owner/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.
BASIC ELECTRICAL REQUIREMENTS
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2. The Contractor shall resolve all reported deficiencies with the Owner/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 Owner/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.

C. Compliance with Codes, Laws, Ordinances:

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

2. Conform to all published standards of Joliet Junior College.

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 Owner/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 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.

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

7. 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.
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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
locations.

4, 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.

5. 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.

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

7. 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.

8. 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.

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

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

F. Electronic Media/Files:

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

2. 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.

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

4, 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.
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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
provided. KIJWW accepts no responsibility or liability for the Contractor’'s use of
these documents.

G. Field Measurements:
1. Verify all pertinent dimensions at the job site before ordering any conduit,
conductors, wireways, bus duct, fittings, etc.
1.5 SUBMITTALS
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
Specification Submittal ltem
Section
26 28 16 Disconnect Switches
2624 16 Panelboards
B. In addition to the provisions of Division 1, the following provisions are required:

1. 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.

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

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

4. 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.
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10.

11.

12.

13.

The Contractor shall thoroughly review and approve all shop drawings before
submitting them to the Owner/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 General Electrical
Equipment Schedule symbol (and applicable variations and subscripts) that data
sheet corresponds to.

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.

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.

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

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.

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.

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

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.

1.6 PRODUCT DELIVERY, STORAGE, HANDLING AND MAINTENANCE

A.

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

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

Coordinate the installation of heavy and large equipment with the Owner. If the
Contractor does not have prior documented experience in rigging and lifting similar
equipment, he/she shall contract with a qualified lifting and rigging service that has similar
documented experience. Follow all equipment lifting and support guidelines for handling
and moving.

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.
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1.7 WARRANTY
A. Provide two-year warranty for all fixtures, equipment, materials, and workmanship.

B. 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.

C. 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 Owner/Engineer.

1.8 INSURANCE

A. Contractor shall maintain insurance coverage as set forth in Division 1 of these
specifications.

1.9 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.

B. 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.

C. 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 Owner/Engineer via addendum.
The Contractor assumes all costs incurred as a result of using the offered material, article
or equipment.

D. 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.
E. All material substitutions requested after the final addendum must be listed as voluntary
changes on the bid form.
PART 2 - PRODUCTS
2.1 GENERAL

A. 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
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manufacturer unless specifically stated otherwise on drawings or elsewhere in
specifications.

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 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.

3.2 ENGINEER OBSERVATION OF WORK

A. The contractor shall provide seven (7) calendar days notice to the Engineer prior to:
1. Placing fill over underslab utilities.
2. Covering walls, interior partitions and chases.
3. Installing hard or suspended ceilings and soffits.
B. 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.

C. 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
26 05 53 Electrical Identification.

b. Conduit identification is installed in accordance with Section 26 05 53
Electrical Identification.

C. 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
further payments to the contractor until such time as full access has been
provided.
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3.3 PROJECT CLOSEOUT

A.

B.

The following paragraphs supplement the requirements of Division 1.

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.

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
Owner/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 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.

Contractor shall notify Engineer 48 hours prior to installation of ceilings or lay-in
ceiling tiles.

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

1.

2.

3.

Operation and maintenance manuals with copies of approved shop drawings.
Record documents including reproducible drawings and specifications.

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.

3.4 OPERATION AND MAINTENANCE INSTRUCTIONS

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

B. 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
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.

2. 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.
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3. Title page with project title, Owner, Engineer, Contractor, and Subcontractor with
addresses, telephone numbers, and contacts.

4. Table of Contents describing all index tabs.

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

6. 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.

7. Copies of warranties.

8. Copies of all final approved shop drawings and submittals. Copy of power system
study and overcurrent protective device settings.

9. Copies of all factory inspection and/or equipment start-up reports.
Operation and maintenance data shall consist of written instructions for the care,

maintenance, and operation of the equipment and systems. Instruction books, cards,
manuals furnished with the equipment shall be included.

3.5 INSTRUCTING THE OWNER'S REPRESENTATIVE

A. Adequately instruct the Owner's designated representatives in the maintenance, care,
and operation of the complete systems installed under this contract.
B. Provide verbal and written instructions to the Owner's representatives by FACTORY
PERSONNEL in the care, maintenance, and operation of the equipment and systems.
C. The Owner has the option to video tape all instructions. Coordinate schedule of
instructions to facilitate this recording.
D. The instructions shall include:
1. Maintenance of equipment.
2. Start-up procedures for all major equipment.
3. Description of emergency system operation.
E. Notify the Owner/Engineer of the time and place for the verbal instructions to the Owner's
representative so his representative can be present if desired.
F. Minimum hours of instruction time for each item and/or system shall be as indicated in
each individual specification section.
G. Operating Instructions:
1. Contractor is responsible for all instructions to the Owner’s representatives for
the electrical and specialized systems.
2. If the Contractor does not have staff that can adequately provide the required
instructions, he shall include in his bid an adequate amount to reimburse the
Owner for the Engineer to perform these services.
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3.6 RECORD DOCUMENTS

A.

B.

The following paragraphs supplement the requirements of Division 1.

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.

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

Record changes daily and keep the marked drawings available for the Owner/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 Owner/Engineer.

3.7 PAINTING

A.

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, he 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 Owner/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.

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.
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2. Plastic Surfaces - Paint plastic surfaces with two coats of semi-gloss acrylic latex
paint.

3.8 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, olil, dirt, labels, stickers, etc. from all equipment.

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

3.9 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.

3.10 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 21/22/23 of 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 IAQ set forth in Division 1 and
Division 21/22/23 of these specifications.

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

3.11 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.
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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 Owner/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 Owner/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.

3.12 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. Test cable insulation of service and panel feeder conductors for proper insulation
values. Tests shall include the cable, all splices, and all terminations. Each
conductor shall be tested and shall test free of short circuits and grounds and
have an insulation value not less than the National Electrical Code Standards.
Take readings between conductors, and between conductors and ground.

6. 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 Owner/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 Owner/Engineer or
authority having jurisdiction deem necessary.

END OF SECTION
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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 specifications.

Electrical panels have typed circuit identification.

Per Specification Section 26 05 00, cable insulation test results have been submitted.

Operation and Maintenance manuals have been submitted as per Specification Section 26 05 00.
Bound copies of approved shop drawings have been submitted as per Specification Section 26 05 00.
Report of instruction of Owner’s representative has been submitted as per Specification Section 26
05 00.

Start-up reports from factory representative have been submitted as per Specification Section 26 05
00.

oghrwpnE

~

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.

*kkk Kk ok
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SECTION 26 05 03

THROUGH PENETRATION FIRESTOPPING

PART 1 - GENERAL

11 SECTION INCLUDES

A.

Through-Penetration Firestopping.

1.2 REFERENCES

moow»

F.
G.
H

UL 723 - Surface Burning Characteristics of Building Materials

ANSI/UL 1479 - Fire Tests of Through Penetration Firestops

UL Fire Resistance Directory Through Penetration Firestop Systems (XHEZ)

Warnock Hersey - Directory of Listed Products

ASTM EB84 - Standard Test Method for Surface Burning Characteristics of Building
Materials

ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Firestops
2009 International Building Code

NFPA 5000 — Building Construction Safety Code

13 PERFORMANCE REQUIREMENTS

A.

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

1. Fire-resistance-rated walls including fire partitions, fire barriers, and smoke
barriers.

Rated Systems: Provide through-penetration firestop systems with the following ratings
determined per UL 1479:

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

2. T-Rated Systems: For the following conditions, provide through-penetration
firestop systems with T-ratings indicated, as well as F-ratings:

a. Floor penetrations located outside wall cavities.
b. Floor penetrations located outside fire-resistance-rated shaft enclosures.

For through-penetration firestop systems exposed to light, traffic, moisture, or physical
damage, provide products that, after curing, do not deteriorate when exposed to these
conditions both during and after construction.

For through-penetration firestop systems exposed to view, provide products with flame-

spread and smoke-developed indexes of less than 25 and 450, respectively, as
determined per ASTM E 84.
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1.4

15

1.6

E.

For through-penetration firestop systems in air plenums, provide products with flame-
spread and smoke-developed indexes of less than 25 and 50, respectively, as
determined per ASTM E 84.

QUALITY ASSURANCE

A.

B.

Manufacturer: Company specializing in manufacturing products specified in this Section.

Installer: Individuals performing work shall be certified by the manufacturer of the system
selected for installation.

DELIVERY, STORAGE, AND HANDLING

A. Store, protect and handle products on site. Accept material on site in factory containers
and packing. Inspect for damage. Protect from deterioration or damage due to moisture,
temperature changes, contaminants, or other causes. Follow manufacturer’s instructions
for storage.

B. Install material prior to expiration of product shelf life.

WARRANTY

A. Provide two-year warranty on parts and labor.

B. Warranty shall cover repair or replacement of firestop systems which fail in joint

adhesion, cohesion, abrasion resistance, weather resistance, extrusion resistance,
migration resistance, stain resistance, general durability, or appear to deteriorate in any
manner not clearly specified by the manufacturer as an inherent quality of the material.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Products: Subject to compliance with requirements, provide one of the through-
penetration firestop systems indicated for each application that are produced by one of
the following manufacturers. All firestopping systems installed shall be provided by a
single manufacturer.
1. 3M; Fire Protection Produces Division.
2. Hilti, Inc.
3. RectorSeal Corporation, Metacaulk.
4. Tremco; Sealant/Weatherproofing Division.
5. Johns-Manville.
6. Specified Technologies Inc. (S.T.1.)
7. Spec Seal Firestop Products
8. AD Firebarrier Protection Systems
9. Wiremold/legrand: FlameStopper
2.2 THROUGH PENETRATION FIRESTOP SYSTEMS
A. Provide materials and systems classified by or listed by Warnock Hersey to provide
firestopping equal to time rating of construction being penetrated.
B. All firestopping materials shall be free of asbestos, lead, PCB’s, and other materials that
would require hazardous waste removal.
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C. Firestopping shall be flexible to allow for normal penetrating item movement due to
expansion and contraction.

D. Firestopping systems for plumbing and wet pipe sprinkler piping shall be moisture
resistant.
E. Provide firestopping systems capable of supporting floor loads where systems are

exposed to possible floor loading or traffic.
F. Provide firestopping systems allowing continuous insulation for all insulated pipes.

G. Provide firestopping systems classified by UL or listed by Warnock Hersey for
penetrations through all fire rated construction. Firestopping systems shall be selected
from the UL or listed by Warnock Hersey Fire Resistance Directory Category XHEZ
based on substrate construction and penetrating item size and material and shall fall
within the range of numbers listed:

1. Combustible Framed Floors and Chase Wallls - 1 or 2 Hour Rated
F Rating = Floor/Wall Rating
T Rating = Floor/Wall Rating

Penetrating Iltem UL System No.
No Penetrating Item FC 0000-0999*
Metallic Pipe or Conduit FC 1000-1999
Non-Metallic Pipe or Conduit FC 2000-2999
Electrical Cables FC 3000-3999
Insulated Pipes FC 5000-5999
Misc. Electrical FC 6000-6999
Misc. Mechanical FC 7000-7999
Multiple Penetrations FC 8000-8999
2. Non-Combustible Framed Walls - 1 or 2 Hour Rated
F Rating = Wall Rating
T Rating=0
Penetrating Item UL System No.
No Penetrating Item WL 0000-0999*
Metallic Pipe or Conduit WL 1000-1999
Non-Metallic Pipe or Conduit WL 2000-2999
Electrical Cables WL 3000-3999
Cable Trays WL 4000-4999
Insulated Pipes WL 5000-5999
Misc. Electrical WL 6000-6999
Misc. Mechanical WL 7000-7999
Multiple Penetrations WL 8000-8999
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3. Concrete or Masonry Floors and Walls - 1 or 2 Hour Rated
F Rating = Wall/Floor Rating
T Rating (Floors) = Floor Rating

Penetrating Item UL System No.
No Penetrating Item CAJ 0000-0999*
Metallic Pipe or Conduit CAJ 1000-1999
Non-Metallic Pipe or Conduit CAJ 2000-2999
Electrical Cables CAJ 3000-3999
Cable Trays CAJ 4000-4999
Insulated Pipes CAJ 5000-5999
Misc. Electrical CAJ 6000-6999
Misc. Mechanical CAJ 7000-7999
Multiple Penetrations CAJ 8000-8999

*Alternate method of firestopping is patching opening to match original rated
construction.

Any opening in walls or floors not covered by the listed series of numbers shall be
coordinated with the firestopping manufacturer.

Any openings in floors or walls not described in the UL or listed by Warnock Hersey Fire
Resistance Directory, or outlined in manufacturer's information shall be sealed in a
manner agreed upon by the Firestopping Manufacturer, Owner, and the Authority Having
Jurisdiction.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

Ensure all surfaces that contact seal materials are free of dirt, dust, grease, ail, rust, or
loose materials. Clean and repair surfaces as required. Remove laitance and form-
release agents from concrete.

Ensure substrate and penetrating items have been permanently installed prior to
installing firestopping systems. Ensure penetrating items have been properly spaced and
have proper clearance prior to installing firestopping systems.

Surfaces to which sealing materials are to be installed must meet the selected UL or
Warnock Hersey system substrate criteria.

Prime substrates where recommended in writing by through-penetration firestop system
manufacturer. Confine primer to area of bond.

3.2 INSTALLATION

A.

In existing construction, provide firestopping of openings prior to and after installation of
penetrating items. Remove any existing coatings on surfaces prior to firestopping
installation. Temporary firestopping shall consist of packing openings with fire resistant
mineral wool for the full thickness of substrate, or an alternate method approved by the
Authority Having Jurisdiction. All openings shall be temporarily firestopped immediately
upon their installation and shall remain so until the permanent UL or listed by Warnock
Hersey listed firestopping system is installed.
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Install penetration seal materials in accordance with printed instructions of the UL or
Warnock Hersey Fire Resistance Directory and with the manufacturer's printed
application instructions.

Install dams as required to properly contain firestopping materials within openings and as
required to achieve required fire resistance rating. Remove combustible damming after
appropriate curing.

3.3 CLEANING AND PROTECTING

A.

Clean excess fill materials adjacent to openings as Work progresses by methods and
with cleaning materials that are approved in writing by through-penetration firestop
system manufacturers and that do not cause damage.

Provide final protection and maintain conditions during and after installation that ensure
that through-penetration firestop systems are without damage or deterioration at time of
Substantial Completion. If, despite such protection, damage or deterioration occurs,
remove damaged or deteriorated through-penetration firestop systems immediately and
install new materials to produce systems complying with specified requirements.

3.4 INSPECTION

A.

All penetrations shall be inspected by the manufacturer’s representative to ensure proper
installation.

Access to firestop systems shall be maintained for examination by the Authority Having
Jurisdiction at their request.

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

The contractor shall allow for visual destructive review of 5% of installed firestop systems
(minimum of one) to prove compliance with specifications and manufacturer’s instructions
and details. Destructive system removal shall be performed by the contractor and
witnessed by the engineer and manufacturer’s factory representative. The engineer shall
have sole discretion of which firestop system installations will be reviewed. The
contractor is responsible for all costs associated with this requirement including labor and
material for removing and replacing the installed firestop system. If any firestop system is
found to not be installed per manufacturer’s specific instructions and details, all firestop
systems are subject to destructive review and replacement at the engineer’s discretion
and the contractor’'s expense.

END OF SECTION
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SECTION 26 05 05

ELECTRICAL DEMOLITION FOR REMODELING

PART 1 - GENERAL

11

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, 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 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. Provide temporary wiring and connections to maintain existing systems in service during
construction. When work must be performed on energized equipment or circuits, use
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personnel experienced in such operations. Assume all equipment and systems must
remain operational unless specifically noted otherwise on drawings.

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A.

Demolish and extend existing electrical work under provisions of Division 1 of
Specifications 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.

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.

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

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. Clean and repair existing materials and equipment that remain or are to be reused.
B. 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 DEMOLITION FOR REMODELING
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C. 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.

35 INSTALLATION
A. Install relocated materials and equipment under the provisions of Division 1 of

Specifications.

END OF SECTION

ELECTRICAL DEMOLITION FOR REMODELING
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SECTION 26 05 13

WIRE AND CABLE

PART 1 - GENERAL
1.1 SECTION INCLUDES

A. Building wire
B. Wiring connections and terminations

1.2 REFERENCES

A. ASTM B800-05 — Standard Specification for 8000 Series Aluminum Alloy Wire Electrical
Purposes-Annealed and Intermediate Tempered.

B. ASTM B801-07 — Standard Specification for Concentric-Lay-Stranded Conductors of
8000 Series Aluminum Alloy for Subsequent Covering or Insulation

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

D. NEMA WC 5 - Thermoplastic-lnsulated Wire and Cable for the Transmission and
Distribution of Electrical Energy

E. UL 44 — Thermoset-Insulated Wires and Cables

PART 2 - PRODUCTS

21 BUILDING WIRE

A. Thermoplastic-insulated Building Wire: NEMA WC 5.
B. Rubber-insulated Building Wire: NEMA WC 3.
C. Feeders and Branch Circuits Larger Than 6 AWG: Copper, stranded conductor, 600 volt

insulation, THHN/THWN.

D. 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.

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

PART 3 - EXECUTION
3.1 GENERAL WIRING METHODS

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

B. 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.

WIRE AND CABLE
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H.

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 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.

B. Install wire in raceway after interior of building has been physically protected from the
weather and all mechanical work likely to injure conductors has been completed.

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

D. 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.

E. Cables or wires shall not be laid out on the ground before pulling.

F. Cables or wires shall not be dragged over earth or paving.

G. 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.

H. 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.

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

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

K. 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.

L. Completely and thoroughly swab raceway system before installing conductors.

WIRE AND CABLE
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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).

3.3 WIRING CONNECTIONS AND TERMINATIONS

A.

B.

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

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

3.4 FIELD QUALITY CONTROL

A. Field inspection and testing will be performed under provisions of Division 1.
WIRE AND CABLE
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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.

3.5 WIRE AND CABLE INSTALLATION SCHEDULE

A. Concealed Interior Locations: Building wire in raceways.
B Exposed Interior Locations: Building wire in raceways.
C. Above Accessible Ceilings: Building wire in raceways.
D Wet or Damp Interior Locations: Building wire in raceway.
E. Exterior Locations: Building wire in raceways.
F. Underground Locations: Building wire in raceways.
G. Below Accessible Floor: Building wire in raceways.

END OF SECTION
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SECTION 26 05 26

GROUNDING AND BONDING

PART 1 - GENERAL
1.1 SECTION INCLUDES

A. Power system grounding
B. Electrical equipment and raceway grounding and bonding

1.2 SUMMARY
A. This section includes grounding of electrical systems and equipment. Grounding
requirements specified in this Section may be supplemented by special requirements of
systems described in other Sections.
PART 2 - PRODUCTS
21 GROUNDING CONDUCTORS

A. For insulated conductors, comply with Division 26 Section 26 05 13 "Wire and Cable".

w

Material: Copper.

Equipment Grounding Conductors: Insulated with green-colored insulation.

© 0O

Sizes and types below are typical. Adjust to suit Project conditions and requirements.

m

Copper Bonding Conductors: As follows:

1. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG copper conductor, 1/4 inch
in diameter.

2. Bonding Conductor: No. 4 or No. 6 AWG, stranded copper conductor.

3. Bonding Jumper: Bare copper tape, braided bare copper conductors, terminated
with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

4, Tinned Bonding Jumper: Tinned-copper tape, braided copper conductors,
terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

F. Grounding Bus: Bare, annealed copper bars of rectangular cross section, with insulators.
2.2 CONNECTOR PRODUCTS

A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and
combinations of conductors and connected items.

B. Connectors: Exothermic-welded type, in kit form, and selected per manufacturer’s written
instructions.

C. Bolted Connectors: Bolted-pressure-type connectors.

GROUNDING AND BONDING
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PART 3 - EXECUTION

3.1 APPLICATION

A. In raceways, use insulated equipment grounding conductors.

B. Exothermic-Welded Connections: Use for connections to structural steel and for
underground connections, except those at test wells.

C. Equipment Grounding Conductor Terminations: Use bolted pressure clamps.

3.2 EQUIPMENT GROUNDING CONDUCTORS

A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment
grounding conductors, unless specific types, larger sizes, or more conductors than
required by NFPA 70 are indicated.

B. Install equipment grounding conductors in all feeders and circuits.

C. Terminal Cabinets: Terminate grounding conductor on cabinet grounding terminal.

D. Remote control, signaling, and fire alarm circuits shall be grounded in accordance with
the most recent version of the National Electric Code.

3.3 INSTALLATION

A. Provide a separate, insulated equipment grounding conductor in feeder, motor, branch,
and receptacle circuits. Terminate each end on a grounding lug, bus, or bushing.

B. Grounding Conductors: Route along shortest and straightest paths possible, unless
otherwise indicated. Avoid obstructing access or placing conductors where they may be
subjected to strain, impact, or damage.

C. Bonding Straps and Jumpers: Install so vibration by equipment mounted on vibration
isolation hangers and supports is not transmitted to rigidly mounted equipment. Use
exothermic-welded connectors for outdoor locations, unless a disconnect-type connection
is required; then, use a bolted clamp. Bond straps directly to the basic structure taking
care not to penetrate any adjacent parts. Install straps only in locations accessible for
maintenance.

3.4 CONNECTIONS

A. General: Make connections so galvanic action or electrolysis possibility is minimized.
Select connectors, connection hardware, conductors, and connection methods so metals
in direct contact will be galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to
make contact points closer to order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3. Make aluminum-to-steel connections with stainless-steel separators and
mechanical clamps.

4, Make aluminum-to-galvanized steel connections with tin-plated copper jumpers
and mechanical clamps.

GROUNDING AND BONDING
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5. Coat and seal connections having dissimilar metals with inert material to prevent
future penetration of moisture to contact surfaces.

Equipment Grounding Conductor Terminations: For No. 8 AWG and larger, use
pressure-type grounding lugs. No. 10 AWG and smaller grounding conductors may be
terminated with winged pressure-type connectors.

Noncontact Metal Raceway Terminations: If metallic raceways terminate at metal
housings without mechanical and electrical connection to housing, terminate each
conduit with a grounding bushing. Connect grounding bushings with a bare grounding
conductor to grounding bus or terminal in housing. Bond electrically noncontinuous
conduits at entrances and exits with grounding bushings and bare grounding conductors,
unless otherwise indicated.

Tighten screws and bolts for grounding and bonding connectors and terminals according
to manufacturer's published torque-tightening values. If manufacturer's torque values are
not indicated, use those specified in UL 486A.

Compression-Type Connections: Use hydraulic compression tools to provide correct
circumferential pressure for compression connectors. Use tools and dies recommended
by connector manufacturer. Provide embossing die code or other standard method to
make a visible indication that a connector has been adequately compressed on
grounding conductor.

Moisture Protection: If insulated grounding conductors are connected to ground rods or
grounding buses, insulate entire area of connection and seal against moisture
penetration of insulation and cable.

35 FIELD QUALITY CONTROL
Inspect grounding and bonding system conductors and connections for tightness and
proper installation.
END OF SECTION
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SECTION 26 05 27

SUPPORTING DEVICES

PART 1 - GENERAL
11 SECTION INCLUDES

A. Conduit and equipment supports
B. Fastening hardware

1.2 COORDINATION

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

1.3 QUALITY ASSURANCE
A. Support systems shall be adequate for weight of equipment and conduit, including wiring,
which they carry.
PART 2 - PRODUCTS

21 ACCEPTABLE MANUFACTURERS

A. Allied Support Systems
B. Cooper B-Line

C. Erico, Inc.

D. Hilti

E.

Power Fasteners
2.2 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.

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

3. Welding Lugs: Comply with MSS-SP-69, Type 57.

4, Beam clamps for Steel Beams and Joists: Double sided. Single-sided type is not
acceptable.

SUPPORTING DEVICES
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5. 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.

6. 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.

7. Concrete Anchors: Fasten to concrete using cast-in or post-installed anchors
designed per the requirements of Appendix D of ACI 318-08. Post-installed
anchors shall be qualified for use in cracked concrete by ACI-355.2.

8. Masonry Anchors: Fasten to concrete masonry units with expansion anchors or
self-tapping masonry screws. For expansion anchors into hollow concrete block,
use sleeve-type anchors designed for the specific application. Do not fasten in
masonry joints. Do not use powder actuated fasteners, wooden plugs, or plastic

inserts.
PART 3 - EXECUTION
3.1 INSTALLATION

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

B. 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.

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

D. Do not use powder-actuated anchors without specific permission.

E. Do not drill structural steel members.

F. 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.

G. Install surface-mounted cabinets and panelboards with minimum of four anchors.
Provide steel channel supports to stand cabinet one inch off wall.

H. Bridge studs top and bottom with channels to support flush-mounted cabinets and
panelboards in stud walls.

l. 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.

J. Refer to Section 26 05 33 for special conduit supporting requirements.
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3.2 FINISH

A. Prime coat exposed steel hangers and supports. Hangers and supports in crawl spaces,
pipe shafts, and above suspended ceiling spaces are not considered exposed.

B. 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.

END OF SECTION
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SECTION 26 05 31

BOXES

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.
B.

Pull and junction boxes
Accessories

1.2 REFERENCES

A.

ANSI/NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers and Box Supports
ANSI/NEMA OS 2 - Nonmetallic 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 PULL AND JUNCTION BOXES

A.

B.

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

Sheet metal boxes larger than 12 inches in any dimension that contain terminations or
components: Continuous hinged enclosure with 1/4 turn latch and white back panel for
mounting terminal blocks and electrical components.

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.

PART 3 - EXECUTION

3.1 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.
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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. Wet locations.

3.2 COORDINATION OF BOX LOCATIONS

A.

D.

E.

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

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 Owner.

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

Coordinate locations to avoid baseboard radiation cabinets.

3.3 PULL AND JUNCTION BOX INSTALLATION

A.

B.

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

Do not install back-to-back boxes in walls. Provide a minimum horizontal offset of 24
inches between boxes installed on opposite sides of stud walls.

1. When the minimum 24-inch horizontal separation cannot be maintained within
fire-rated walls, 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 unless the product carries the necessary fire rating.

2. When the minimum 24-inch horizontal separation cannot be maintained in non-
fire-rated walls, install sound insulation pads on all five sides of the back box in
accordance with the manufacturer’s specification.

Install sound insulation pads on all five sides of the back of all boxes in sound-rated wall
assemblies. Sound-rated wall assemblies are defined as partition types carrying a Sound
Transmission Class (STC) rating.

3.4 EXPOSED BOX INSTALLATION

A. Boxes shall be secured to the building structure with proper size screws, bolts, hanger
rods, or structural steel elements.
BOXES
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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
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SECTION 26 05 33

CONDUIT

PART 1 - GENERAL

1.1

1.2

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

5. ANSI C80.5 — Aluminum Rigid Conduit

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

CONDUIT
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5. UL746A — Standard for Polymeric Materials — Short Term Property Evaluations

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-Ownerurally emphasized finishes.

4. Finished Spaces: Enclosed areas where the primary use is to house personnel
and the general public. These spaces generally have Ownerurally 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

21 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
4 inches of movement. Fitting shall be watertight with an insulating bushing and
a bonding jumper.
CONDUIT
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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 acceptable.

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.

B.

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

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

Fittings and Conduit Bodies:

1.

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

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.

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 acceptable.

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 type of steel designed for their specific
application.
2. Larger than 2": Compression type of steel designed for their specific application.
3. Acceptable Manufacturers of EMT Conduit Fittings:  Appleton Electric,
0O-Z/Gedney Co., Electroline, Raco, Bridgeport, Midwest, Regal, Thomas & Betts,
or approved equal.
CONDUIT
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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.

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

Fittings and Conduit Bodies:

1. Screw-in type, die-cast zinc.

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.

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.

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
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.

CONDUIT
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3.2

3.3

Minimum Conduit Size (Unless Noted Otherwise):
1. Above Grade: 3/4 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.

Contractor shall adapt his work to the job conditions and make such changes as required
and permitted by the Owner/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 the Owner on the project. Any expense due to the failure
of This Contractor to do so shall be paid for in full by him.

CONDUIT SUPPORT

A.

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 Owner/Engineer. All supports shall be from
structural slabs, walls, structural members, and bar joists.

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.

CONDUIT
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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.

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

2. 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.

CONDUIT
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B. 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. 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.

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

4, Use conduit bodies to make sharp changes in direction (i.e. around beams).
C. Conduit Placement:
1. Conduit shall be mechanically continuous from source of current to all outlets.

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.

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
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3.5

3.6

to reinforcing rods to prevent sagging or shifting during concrete placement.
Maximum conduit outside diameter 1.

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

10. 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.

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

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.

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.

Conduit terminations to all motors shall be made with flexible metallic conduit (FMC),
unless noted otherwise. Final connections to roof exhaust fans, or other exterior motors
and motors in damp or wet locations shall be made with liquidtight flexible metallic
conduit (LFMC). Motors in hazardous areas, as defined in the National Electrical Code,
shall be connected using flexible conduit rated for the environment.

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 Owner/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.
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1. Dry Mechanical Spaces:

a. Exposed:
1) Switchboards, panel feeders, etc.: IMC.
2) Branch Circuits (lighting, receptacles, controls, etc.): EMT.
3) Mechanical Equipment Feeders (pumps, AHU's, chillers, etc.):
4) ::,\IAo%r Mounted Pump Feeders: IMC with no more than 6’ of PVC
coated flexible metal conduit to pump.
b. Concealed: EMT.
2. Wet or Damp Locations: RMC Conduit.
3. Finished Spaces: Concealed EMT.
4, Interior Locations:
a. Exposed: EMT conduit.
b. Concealed: EMT.
5. Hazardous Locations as Defined by the National Electrical Code: RMC conduit

complete with screwed fittings and conduit seals.

END OF SECTION
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SECTION 26 05 53

ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

1.1

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

F. Electrical gear labeling

REFERENCES

A. ANSI C2 — National Electrical Safety Code

B. NFPA 70 — National Electrical Code

C. ANSI A13.1 — Standard for Pipe Identification
D. ANSI Z535.4 — Standard for Product Safety Signs and Labels

PART 2 - PRODUCTS

21

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.

ELECTRICAL IDENTIFICATION
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2.2 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
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.

B. 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.

C. 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 ¥2" grommets in corners.

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

E. 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 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.

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

C. 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.

D. 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.

E. 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

ELECTRICAL IDENTIFICATION

Data Center Cooling Requirements 26 0553-2 9/30/11
114



2. Multiple Control Wiring and Communication/Signal Circuits in Same Enclosure:
For control and communications/signal wiring, use wire/cable marking tape at
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.

F. 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.

G. 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.

H. 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.

l. Install ARC FLASH WARNING signs on all panelboards, industrial control panels, and
motor control centers. Sign at a minimum shall contain:

A WARNING

Are Plash Hazied.
Aproprat PRE Ragursd
Fasuee Te Compdy (o Reevolt n Dnath ¢ Injury
Rl e NFPAL IO E.
3.2 CONDUIT COLOR SCHEDULE
A. Conduit Identification: Use the following colors:
1. 600 Volts and Below Normal: Grey.
2. 600 Volt and Below Emergency: Orange.
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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.

3.3 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. 480Y/277 Volt, 4-Wire:
a. A-Phase — Brown
b. B-Phase — Orange
c. C-Phase - Yellow
d. Neutral — Gray
e. Ground Bond — Green

3.4 ELECTRICAL GEAR LABELING

A. This means of identification shall be permanently posted at each branch circuit
panelboard. The identification shall be engraved plastic-laminated labels, 1/16-inch
minimum thickness with colors corresponding to panel nameplate Letter and number size
to 1/8-inch high in normal size “Swiss Bold” font.

B. Main and distribution panelboards, motor control centers and switchboards shall have
each circuit identified with the load being served. The identification shall be engraved
plastic-laminated labels, 1/16-inch minimum thickness with colors corresponding to panel
nameplate. Letter and number size to 1/8-inch high in normal size “Swiss Bold” font.

C. Electrical disconnects, motor controls, drives, starters, transformers, and circuit breakers
shall be identified by load being served and circuit identified with the load being served.
The identification shall be engraved plastic-laminated labels, 1/16-inch minimum
thickness with colors corresponding to panel nameplate. Letter and number size to be
1/8-inch high in normal size “Swiss Bold” font. For example, a DS-30 serving as a
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disconnect for water heater WH-1 shall have a nameplate stating WH-1 followed by the
circuit number.

D. Branch panelboards shall be provided with typed panel schedules upon a completion of
the project. Existing panelboards shall have their existing panel schedules typed, with all
circuit changes, additions or deletions also typed on the panel schedules. A copy of all
panel schedules for the project shall be turned over as part of the O&M Manuals. Refer to
26 05 00 for other requirements.

END OF SECTION
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SECTION 26 24 16

PANELBOARDS
PART 1 - GENERAL
1.1 SECTION INCLUDES
A. Branch circuit panelboards
1.2 REFERENCES
A. NEMA AB 1 - Molded Case Circuit Breakers
B. NEMA KS 1 - Enclosed Switches
C. NEMA PB 1 - Panelboards
D. NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of

Panelboards Rated 600 Volts or Less
E. NEMA PB 1.2 - Application Guide for Ground-fault Protective Devices for Equipment
F. UL 67 - Panelboards

13 SUBMITTALS

A. Submit shop drawings for equipment and component devices under provisions of Section
26 05 00.
B. Include outline and support point dimensions, voltage, main bus ampacity, integrated

short circuit ampere rating, circuit breaker and fusible switch arrangement and sizes.
14 SPARE PARTS

A. Keys: Furnish four (4) each to the Owner.

PART 2 - PRODUCTS
2.1 RATINGS
A. Definitions:

1. Series rated equipment shall be defined as equipment that can achieve a
required UL AIC rating with an upstream device such as a main breaker or a
combination of devices to meet or exceed a required UL AIC rating. All series
rated equipment shall have a permanently attached nameplate indicating that
device rating must be maintained. See Section 26 05 53 for additional
requirements.

2. Fully rated equipment shall be defined as equipment where all devices in that
equipment shall carry a minimum of the AIC rating that is specified.
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B.

The panelboards for this project shall be fully rated unless otherwise specifically noted in
the Drawings or Specifications.

2.2 BRANCH CIRCUIT PANELBOARDS

A.

B.

Branch Circuit Panelboards: NEMA PB 1; circuit breaker type.
Enclosure: NEMA PB 1; Type 1.

Provide cabinet front with door-in-door construction, concealed hinge, and flush lock all
keyed alike. Finish in manufacturer's standard gray enamel.

Provide panelboards with copper bus, ratings as scheduled on the drawings. Provide
copper ground bus in all panelboards.

All multiple-section panelboards shall have the same dimensional back box and cabinet
front size.

Minimum Integrated Short Circuit Rating: As shown on the drawings.

Molded Case Circuit Breakers: Bolt-on type thermal magnetic trip circuit breakers, with
common trip handle for all poles. Provide circuit breakers UL listed as Type SWD for
lighting circuits. Provide UL Class A ground fault interrupter circuit breakers where
scheduled on the drawings. Do not use tandem circuit breakers.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

Install panelboards plumb as indicated on the drawings in conformance with NEMA PB
1.1.

Height: 6 feet to handle of highest device.
Provide filler plates for unused spaces in panelboards.
Provide typed circuit directory for each branch circuit panelboard. Label each circuit with

the type of load and the name and number of the area served. Revise directory to reflect
circuit changes required to balance phase loads.

3.2 FIELD QUALITY CONTROL

A.

Measure steady state load currents at each panelboard feeder. Should the difference at
any panelboard between phases exceed 20 percent, rearrange circuits in the panelboard
to balance the phase loads within 20 percent. Take care to maintain proper phasing for
multi-wire branch circuits.

Visual and Mechanical Inspection: Inspect for physical damage, proper alignment,
anchorage, and grounding. Check proper installation and tightness of connections for
circuit breakers, fusible switches, and fuses.

END OF SECTION
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SECTION 26 28 16

DISCONNECT SWITCHES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SECTION INCLUDES

A. Nonfusible switches

REFERENCES

A. NEMA KS 1 - Enclosed Switches

SUBMITTALS

A. Submit product data under provisions of Section 26 05 00.

B. Product Data: For each type of enclosed switch, circuit breaker, accessory and
component indicated, include dimensions, weights, and manufacturer's technical data on
features, performance, and ratings.

C. Electrical Characteristics: For each type of enclosed switch, enclosure types, current and

voltage ratings, short-circuit current ratings, UL listing for series rating of installed
devices, features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

COORDINATION

A.

Coordinate layout and installation of switches, circuit breakers, and components with
other construction, including conduit, piping, equipment, and adjacent surfaces. Maintain
required workspace clearances and required clearances for equipment access doors and
panels.

PART 2 - PRODUCTS

21

NONFUSIBLE SWITCHES

A.

Fusible Switch Assemblies: NEMA KS 1; Type heavy duty, quick-make, quick-break,
load interrupter enclosed knife switch with externally operable handle interlocked to
prevent opening front cover with switch in ON position. Handle lockable in OFF position.
Fuse Clips: Class 'R' fuse clips only, unless indicated otherwise on the drawings.

Enclosures: Type as indicated on the disconnect schedule.

Accessories: As indicated on the disconnect schedule.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install disconnect switches where indicated on the drawings.
DISCONNECT SWITCHES
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B. Provide adhesive label on inside door of each switch indicating UL fuse class and size for
replacement.

END OF SECTION
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Joliet Junior College
Preconstruction Conference Checklist

Revision-B

B.

September 17, 2010

Any extra work done by the Contractor will be considered performed at no extra
cost to JJC unless a written JJC change order form has been fully executed and
signed by the Director of Business and Auxiliary Services. A contractor shall not be
entitled to any compensation for extra work/material based on verbal conversations
or email exchanges (the contractor is considered proceeding with extra work at their
own risk without a fully executed JIC change order form). It is the contractor’s
responsibility to obtain a fully executed change order form from JIC. A change
order, or a combination of multiple change orders may not exceed 10% of the
original contract without JIC seeking approval from the Board of Trustees.

17. Miscellaneous:

A.

Soliciting or canvassing and posting or distributing printed material (except as
permitted by law) is prohibited.

Smoking is restricted to designated signed areas outside. The use of any tobacco
products (including chewing) indoors is prohibited, and must be done in the
designated outdoor smoking areas during break time.

Drinking, using, possessing or being under the influence of alcohol or controlled
substances are prohibited, and a cause for immediate dismissal.

No radios are allowed on site in areas that can be disruptive to students or staff.

The Contractor shall perform his/her work in accordance to no less than the
minimum requirements as established by the Occupational Safety and Health
Association. Personal Protection equipment shall be provided by the Contractor and
worn at all times.

The Contractor will be responsible for securing materials and tools and shall be
solely responsible for any such theft or damage.

By signing below, the Contractor certifies that he, his employees, subcontractors, or assigns will

abide to th

Print name:

is Preconstruction Conference Checklist during the course of the project.

Sign name:

Title:

Date signed:

JJC CM:

Date signed:
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Introduction

EHS Information
The mission of Environmental Health and Safety (EHS) is to:

o Work toward providing a safe and healthful living, learning, and working environment for
every member of the greater college community by assuring safe work practices through
educating, training, and assisting individuals and departments;

¢ Help individuals and departments achieve compliance with all health and safety state
and federal regulations and college policies as economically as possible and

e Act as liaison with external regulatory agencies, and to monitor college compliance with
mandatory health and safety standards whenever necessary.

Purpose

Joliet Junior College developed Safety Requirements for Contractors and Subcontractors to
assure the safety of college employees and the public who may be in proximity to renovation,
demolition, installation, or maintenance operations performed by Contractors or Subcontractors.
Every Contractor is expected to take steps as necessary to protect the safety and health of
college employees, students, and visitors during the performance of their work. Each
Contractor that coordinates the work of Subcontractors shall assure that they abide by the
requirements outlined herein.

Application

Each department that coordinates or uses the services of a Contractor to perform maintenance,
repair, installation, renovation or construction-related operations is expected to designate one or
more persons to coordinate this program within his or her department. These coordinators are
expected to assure that the Contractor is:

¢ Informed of the presence of hazards in or near the work area.

¢ Informed about JJC’s requirements related to lead, confined space entry, lockout/tagout,
hot work, and excavation operations.

o Aware of the colleges’ expectations regarding safety compliance and the control of
worksite hazards.

A representative from EHS will serve as the coordinator for the purposes of this program on
capital renovation and construction projects.

Scope

This program applies to all JJC properties, and to all work performed by Contractors and
Subcontractors in or on property owned, leased or occupied by JJC or employees of JJC.
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General Requirements

Contractual Obligations

A copy of this document shall be made available upon request to prospective bidders/offerors at
the pre-bid/pre-proposal conference for the work. This document shall be either included with,
or referenced in, the contract documents.

Contractors performing building, facilities or equipment-related construction, repair, installation,
renovation or maintenance activities shall attend a safety orientation as follows:

¢ On capital projects, this orientation will be conducted during the pre-construction
conference or as determined by the Project Manager.

¢ For non-capital construction/renovation work, the Project Coordinator shall arrange the
safety orientation with EHS and the Contractor prior to the start of work by contacting
EHS at (815) 280-2384. Contractors retained on a term contract need only attend one
safety orientation held prior to the award of the first project under that contract.

The Contractor shall provide the Project Manager/Coordinator with emergency contact phone
number(s), usable 24 hours a day, for the Contractor’s representative. These phone numbers
shall be copied to EHS and the JJC Police Department prior to the work.

The Contractor bears sole responsibility for the safety of his or her employees. The Contractor
is expected to take all steps necessary to establish, administer, and enforce safety rules that
meet the regulatory requirements of the lIllinois Department of Labor (IDOL) and the
Occupational Safety and Health Administration (OSHA). These regulations include, but are not
limited to:
e Title 29 of the Code of Federal Regulations (CFR) Parts 1910, Occupational Safety and
Health Administration (OSHA) Standards for General Industry,
o Title 29 of the Code of Federal Regulations (CFR) Parts 1926, Occupational Safety and
Health Administration (OSHA) Standards for the Construction Industry.

The Contractor bears sole responsibility for communication of safety-related information and
requirements to his or her Subcontractors. Contractors shall assure that their Subcontractors
comply with the requirements outlined herein.

Submittals

Submittals, where required from the Contractor by this document, shall be made in writing,
directly to the Project Manager/Coordinator and copied to EHS. Submittals shall be made
sufficiently in advance to avoid delay of the project. Where review, approval, or coordination of
submittals is required, submittals shall be made at least ten (10) working days prior to the start
of the project unless prior arrangements have been made. Post-job submittals, where required



SAFETY REQUIREMENTS FOR CONTRACTORS AND SUBCONTRACTORS

as outlined in this document, shall be made no later than fifteen (15) working days after
completion of the project or as specified herein.

Control of Fugitive Emissions

The Contractor shall take all reasonable precautions necessary to control fugitive emissions
from the job site. Fugitive emissions include, but are not limited to: nuisance dust, chemical
odors/vapors/gases, hazardous materials (such as lead dust or asbestos), and noise.

Where the product(s) or material(s) to be used by the Contractor has a permissible exposure
limit (PEL) established by OSHA or IDOL and where college employees or the public may be
exposed to the product or material, the Contractor shall take all reasonable steps to maintain
exposures below the PEL where an exposure condition during use exceeding the PEL could
reasonably be anticipated. In such instances, the Contractor shall monitor, or shall contract to
have monitored, work area exposure conditions. Monitoring shall occur, at a minimum, during
the start of work and whenever there is a change in procedure, process, or chemical or material
used. Ifitis deemed not practicable to maintain exposures below the PEL, the Contractor shall
restrict access to all areas where exposures exceed the PEL to authorize personnel only.

Accidental Spills and Releases

In the event of an accidental release or spill of chemicals or other hazardous materials the
Contractor shall:

o Immediately take action as appropriate to contain the spill if this action can be taken
without jeopardizing the health or safety of employees,

o Notify the fire department, campus police, or other entities as needed or required,

e Contact EHS, and

e Contact the Project Manager/Coordinator.

EHS emergency response personnel may be reached after normal business hours by
contacting the Campus Police Department at (815) 280-2234 or 2811 from a house phone.

The following phone numbers may be used in the event of an emergency during normal working
hours:

Outside On-Campus
Joliet Fire Department and 911
Ambulance
JJC Campus Police (815) 280-2911 Extension 2911
North Campus-Romeoville 911 911
Fire/Ambulance
Morris Fire/Ambulance 911 911

Environmental, Health and
Safety

(815) 280-2384

Extension 2384

East Joliet Fire/Ambulance

(815) 723-1504

911

Facility Services

(815) 280-2332

Extension 2332
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All college costs associated with responding to or remediation of a chemical or hazardous
material spill or release may be assessed by the Contractor.

General Work Requirements

The Contractor shall abide by the requirements of any sign posted in a building that requires the
use of specific personal protective equipment, that restricts access to qualified or authorized
persons only, or that establishes other requirements for entry.

The Contractor shall not conduct work or operations that obstruct exits or the means of egress
from an occupied building without the prior approval of EHS and the Project
Manager/Coordinator. Equipment and materials are not to be stored in exits or exit stairwells at
any time, and may not be stored in the means of egress without prior approval. Fire rated doors
shall not be chocked or blocked open except temporarily and event of a building fire alarm or
similar emergency.

Compressed gases shall be stored, used and transported in accordance of the NFPA, OSHA
and DOT. New compressed gas installations shall comply with these agency requirements.

All tents, stages and temporary structures shall comply with the requirements of the NFPA.

Contractors shall not use College equipment or vehicles nor shall the Contractor allow college
employees to use the Contractors’ equipment or vehicles without the approval of Risk
Management and EHS. If an employee of a Contractor needs to use specialized equipment
owned by JJC, such as powered industrial trucks, the Contractor must provide suitable
documentation that the employee has been trained and certified (if required) to use such
equipment.
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Specific Program Requirements

Non-capital Projects

Asbestos and Suspect Asbestos Containing Building Materials

It is the responsibility of the Contractor to provide his or her own asbestos awareness program which
shall include, but is not limited to, the information contained in this section and the OSHA asbestos-
related regulations (29 CFR 1926.1101), Verification that this training has been conducted shall be
supplied to the college upon request.

Contractors employed by the college to perform building or facilities-related maintenance, repair or
renovation shall be informed by the Project Coordinator of the location of suspect and known asbestos-
containing materials (ACM) in the work area(s) to which they are assigned by one of the following means:

e The Project Coordinator shall provide the Contractor with a copy of a completed “Work Order
Review Form” or an asbestos inspection report specific to their work and the materials that are to
be distributed, or

e Where the construction documents for a project clearly detail asbestos material locations within
the work area, these documents may serve in lieu of the “Work Order Review Form” or inspection
report.

The “Work Order Review Form” is used internally at the College to document that the proposed scope of
work has been reviewed for the presence of suspect or known ACM. The “Work Order Review Form” will
be completed by either EHS or the individual within the Department approved by EHS to perform this
review. Questions related to this issue should be addressed to EHS at (815) 280-2384. An asbestos
inspection report may, at the discretion of the Contracting Department, be prepared by an asbestos
consultant licensed in lllinois to perform the duties of Asbestos Inspector and Asbestos Management
Planner, this report shall be copied to EHS upon receipt.

Contractors shall, under no circumstances, damage or disturb suspect or known friable ACM unless they
are a licensed lllinois Asbestos Abatement Contractor and have been specifically employed to perform
asbestos repair or removal. Contractors may remove non-friable ACM, or perform work that will
potentially disturb non-friable ACM, only with prior approval by EHS of the Contractors proposed work
methods, employee training and waste disposal site. If suspect asbestos materials are discovered during
the course of the work, the Contractor shall stop work immediately and notify the Project Coordinator or
other person as indicated in the contract documents.

The Contractor shall not proceed with any change in work which requires a material to be disturbed that
the “Work Order Review Form”, asbestos inspection report, or construction documents show has not
previously been tested (e.g., “suspect” ACM). If a change in the scope of work becomes necessary, the
revised scope of work shall be reviewed and pre-approved by EHS or other authorized person.

Asbestos materials may not be used or installed in College facilities.
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Lead-Containing Building Materials

Contractors employed by the college to perform building or facilities-related maintenance, repair
or renovation shall be informed by the Project Coordinator of the location of lead-containing
building materials in the work area(s) to which they are assigned by one of the following means:

o The Project Coordinator shall provide the Contractor with a copy of the completed “Work
Order Review Form” or a lead inspection report specific to their work and the materials
that are to be disturbed, or

e Where the construction documents for a project clearly detail the location of lead-
containing building materials within the work area, these documents may serve in lieu of
the “Work Order
Review Form” or inspection report.

The Project Coordinator may obtain information regarding the location of lead materials within a
work site from the Department Safety Representative or by contacting EHS at (815) 280-2384.
A lead inspection report may, at the discretion of the Contracting Department, be prepared by a
lead consultant licensed in lllinois to perform the duties of Lead Inspector, this report shall be
copied to EHS upon receipt. Contractors that will disturb lead-containing building materials
during the course of work shall take all necessary precautions to protect college employees and
the public from exposure to lead dust or contamination. These measures shall conform, at a
minimum, to the OSHA requirements detailed in 29 CFR 1926.62 and applicable local, state and
federal regulation. The Contractor shall submit a copy of his or her lead compliance program,
as required by 29 CFR 1926.62(e), with required supporting documentation for prior review and
approval to EHS. This submittal shall be made sufficiently in advance of construction to avoid
delay of the project. Where the Contractor is engaged in work in child-occupied facilities (as
defined by 40 CFR Part 745), such work shall be performed in accordance with 40 CFR Part
745, and clearance testing shall be performed by EHS or a licensed consultant at the conclusion
of the project in accordance with the requirements of this regulation.

A copy of the analytical report(s) for any personal air samples taken during the course of the
work shall be provided to EHS.

The Contractor shall not proceed with any change in work that requires a material be disturbed
that the “Work Order Review Form”, lead inspection report, or construction documents shows
has not previously been tested unless pre-approved work procedure will be followed.

On projects where lead-containing materials will be disturbed or removed during the course of
work, the Project Designer shall contact EHS at (815) 280-2384 to determine disposal
requirements. If the lead-containing materials will constitute a hazardous waste, disposal of
these materials shall be coordinated with EHS. The disposal requirements must be established
during the design of the project.
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Confined Spaces

When the College arranges to have a Contractor perform work that involves entry into a
confined space, the Project Coordinator shall:

¢ Inform the Contractor that the workplace contains confined spaces and that the entry is
allowed only through compliance with a confined space program meeting the
requirements set forth by the DOL and the OSHA.

o Apprise the Contractor of the elements, including the hazard(s) identified and the
college’s experience with the space.

e Apprise the Contractor of any precautions or procedures that the college has
implemented for the protection of college employees in or near confined spaces where
contractor personal will be working.

e Coordinate entry operations with the Contractor when both College personnel and
contractor personnel will be working in or near confined spaces.

o Debrief the Contractor at the conclusion of the entry operations regarding the confined
space program followed and any hazards confronted or created in confined spaces
during entry operations

e Provide a copy of JJC Confined Space Entry Program to the Contractor upon request.

Information on JJC Confined Space Program and information on specific confined spaces on
JJC Properties may be obtained by contacting EHS at (815) 280-2384.

Each Contractor who is retained to perform work that will require permit space entry operations
shall:

o Coordinate entry operations with the Project Coordinator when both the Contractor and
College personnel will be working in or near permit spaces;

e Inform the Project Coordinator in writing of the permit space program the Contractor will
follow;

¢ Inform the Project Coordinator of any hazards confronted or created in permit spaces
during entry operations;

e Provide a copy of the Contractor’'s Confined Space Program to the College upon
request;

e Inform the Project Coordinator in writing of the rescue services/team they will be using
during permit entry; and

e Provide a copy of the canceled permit(s) to the Project Coordinator and EHS at the
conclusion of entry operation.
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Confined Spaces

The Contractor shall maintain, on-site, Material Safety Data Sheets (MSDS'’s) for all chemicals
used or stored at his or her job site as required by IDOL/OSHA regulations and the contract
documents. The Contractor shall provide copies of MSDS's to the Project Coordinator and EHS
upon request.

Chemicals are used extensively on the JJC campus. Chemicals use and/or storage is routine
in, but not limited to, the following areas or locations:

e Laboratories

¢ Fume hood exhausts on the roofs of laboratory buildings. (In general, signs have been
posted on the roof access hatch or door restricting access to the roofs of buildings where
fume hood exhausts are located).

e Chemical stock rooms.

e Agricultural Shops, Areas, and Chemical Storage.

e Chemical waste accumulation areas.

o Facility Services and Kitchen, paint and chemical storage areas.

e Custodial Closets.

The Project Coordinator shall inform the Contractor of the following:

e Known hazards and any required safety procedures that must be followed in the
Contractor’s work area.

o Methods for obtaining access to Material Safety Data Sheets (MSDS) for hazardous
chemicals present in the Contractor's work area.

¢ Information about the labeling system used in the work area (NFPA 701).

e Emergency procedures that the Contractor is to follow in the event of accidental
exposures or releases of hazardous chemicals.

If the work will be conducted on the roof of a building where fume hood exhausts are located,
the Project Coordinator shall coordinate access with Facility Services, the departments within
the building, and EHS, as necessary to ensure that:

¢ Fume hoods within, or adjacent to, the work area are shut down,

o No experiments are in-progress that would generate toxic or hazardous airborne
contaminants;

e All chemicals stored within the fume hoods are capped or otherwise sealed; and

o The Contractor is informed of any special precautions that must be taken to prevent
employee exposure to hazardous chemicals.

A minimum of seven days advance notice is generally required to coordinate fume hood
shutdowns. In emergency situations (for example, when the Contractor’'s personnel must
conduct work on, or in proximity to, active fume hood exhausts), the Contractor may access
these roof areas if appropriate personal protective equipment is used. The Contractor shall be
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informed in writing by the Project Coordinator of the precautions that should be taken to protect
his or employees while conducting such work. This information may be obtained by contacting
EHS at (815) 280-2384.

Given the number of chemicals used, and changing work within chemical laboratories, it is
impractical for the college to provide the Contractor with a MSDS for any chemical potentially in-
use within any given laboratory. However, MSDS'’s are required to be maintained and to be
accessible to employees in each work area, and MSDS'’s for all chemicals may be obtained
from Campus Police or EHS.

The Contractor shall assume that all hazardous chemicals or materials are handled and
disposed of in accordance with federal and state regulations. Where a hazardous waste
disposal manifest is required by these regulations, the Contractor shall contact EHS at (815)
280-2384 to assure that manifesting, storage, and the proposed disposal method and disposal
site meet college and EPA requirements. The Contractor shall supply a copy of the completed
waste manifest to EHS within 24 hours of receipt.

Where the Contractor has secured air samples documenting employee exposure to airborne
chemical or particulate hazards during the course of his or her work, a copy of all air sample
results shall be provided to EHS within 24-hours of receipt by the Contractor.

Electrical Safety and Lockout/Tagout

If College employees will be present on the Contractors worksite, and employees of either JJC
and/or the Contractor will be performing work that requires the use of lockout and/or tagout
devices, the following requirements shall apply:

e The Project Coordinator and Contractor shall inform each other of their respective
lockout/tagout procedures.

e The Project Coordinator and Contractor shall each inform their personnel regarding the
energy control procedures that are to be followed on the project site.

e A copy of JJC ‘s Electrical Safety and Lockout/Tagout programs shall be provided to the
Contractor upon request.

e A copy of the Contractors electrical safety and lockout/tagout program shall be made
available to the college upon request.

Trenching and Excavations

The Contractor shall coordinate trenching and excavation work with the Project Coordinator,
Facility Services, and JULIE to assure the coordination of work and shutdown of utilities if
necessary.

The design of sloping and benching systems, support systems, shield systems or other
protective systems shall confirm, at a minimum, to the OSHA requirements detailed in 29 CFR
1926 Subpart P requirements.
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Trenching or excavations below the level of the base or footing of any foundation or retaining
wall, or adjacent to any utility, sidewalk or roadway, will not be permitted unless:

e A support system, such as underpinning, is provided to ensure the safety of employees
and the stability of the structure, or

e The excavation is in stable rock, or

o Avregistered professional engineer has approved the determination that such excavation
work will not pose a hazard to employees or the structure.

This determination is the responsibility of the Contractor except as permitted, required or
otherwise allowed by the project specifications or drawings

The Contractor shall notify the Project Coordinator of the name of the individual that is to serve
as the Contractor’s competent person as defined by this program and the OSHA regulations.
The Contractor’s designated competent person shall maintain a written log of the daily
inspections made of excavations, adjacent areas, and protective systems. A copy of this written
log shall be made available to the college upon request.

Where the design of a sloping and benching system, support system, shield systems or other
protective systems requires review and approval by a registered professional engineer, the
Contractor shall submit a copy of the completed review to the Project Coordinator and EHS prior
to the start of work.

Hot Work

Contractors performing hot work shall maintain a Hot Work Permit Program and employee-
training program that meets the OSHA requirements found in 29 CFR 1926.352 and ANSI
Z49.1-88 and NFPA 51B. Examples of hot work include, but are not limited to, use of open
flames, compressed gasses or supplied fuel burning, brazing, cutting, grinding, soldering,
thawing, pipe, torch applied roofing, and welding.

A copy of the canceled permit(s) shall be provided to the Project Coordinator and EHS after
completion of the work.

Capital Projects

Asbestos and Suspect Asbestos Containing Building Materials

It is the responsibility of the Contractor to provide his or her own asbestos awareness program
which shall include, but is not limited to, the information contained in this section and the OSHA
asbestos-related regulations (29 CFR 1926.1101). Verification that this training has been
conducted shall be supplied to the Architect/Engineer of record for the project and/or the college
upon request.

The location of asbestos materials, where present within the jobsite, will be detailed in the
construction documents for that project.
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Asbestos materials may not be used or installed in College facilities.

Lead-containing Building Materials

The location of lead materials, where present, will be detailed in the construction documents for
that project.

Contractors that will disturb lead-containing building materials during the course of work shall
take all necessary precautions to protect college employees and the public from exposure to
lead dust or contamination. These measures shall conform, at a minimum, to the OSHA
requirements detailed in 29 CFR 1926.62 and applicable local, state and federal regulations
related to health, safety, transportation and disposal.

Confined Spaces

Where the work of the Contractor involves entry into confined spaces, the Contractor shall
perform such entry in accordance with the OSHA (e.g., 29 CFR 1926.20 and/or 1910.146)
requirements. Where the work involves an existing college permit-required confined space, the
Project Manager and/or Field Engineer shall coordinate with EHS to assure that:

e The Contractor is apprised of the elements, including the hazard(s) indentified and the
college’s experience with the space, that make it a permit-required confined space.

o The Contractor is apprised of any precautions or procedures that the college has
implemented for the protection of college employees in or near permit spaces where
contractor personnel will be working.

e The Contractor is debriefed at the conclusion of the entry operations regarding the
permit space program followed and any hazards confronted or created in permit spaces
during entry operations.

The Contractor shall provide at least 24-hours advance notice to the Field Engineer when both
college personnel and the Contractor’s personnel will be working in or near permit-required
confined spaces. The Field Engineer shall notify EHS at (815) 280-2384, and EHS shall assure
that the college personnel have been informed of the precautions and procedures to be followed
during entry operations. Under these circumstances the Contractor shall:

e Inform EHS of the permit space procedures the Contractor will follow;
¢ Inform EHS of any hazards confronted or created in permit spaces during entry
operations.

Hazard Communication
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The Contractor shall maintain, on-site, Material Safety Data Sheets (MSDS's) for all chemicals
used or stored at the job site as required by IDOL/OSHA regulations and the contract
documents.

Chemicals are used extensively on the JJC campus. Chemical use is routine in, but not limited
to, the following areas or locations:

e Laboratories.

e Fume hood exhausts on the roofs of laboratory buildings. (In general, signs have been
posted on the roof access hatch or door restricting access to the roofs of buildings where
fume-hood exhausts are located).

e Chemical stock rooms.

e Agricultural shop, areas, and chemical storage.

¢ Chemical waste accumulation areas.

e Facility Services and Residential and Dining Programs paint and chemical storage
areas.

e Custodial closets.

Where necessitated by the work, the Field Engineer and/or Project Manager shall coordinate
with EHS to assure that the Contractor is informed of the following:
e Known hazards and any required safety procedures that must be followed in the
Contractor’s work area.
e Methods for obtaining access to Material Safety Data Sheets (MSDS) for hazardous
chemicals present in the Contractor’s work area.
¢ Information about the labeling system used in the work area (NFPA 701).
e Emergency procedures that the Contractor is to follow in the event of accidental
exposures or releases of hazardous chemicals.

If work will be conducted on the roof of a building, where fume hood exhausts are located, the
Field Engineer shall coordinate access with Facility Services, the departments within the
building and EHS as necessary to ensure that:

¢ Fume hoods within, or adjacent to, the work area are shut down,

e No experiments are in-progress that would generate toxic or hazardous airborne
contaminants;

¢ All chemicals stored within the fume hoods are capped or otherwise sealed; and,

e The Contractor is informed of any special precautions that must be taken to prevent
employee exposure to hazardous chemicals.

A minimum of seven days advance notice is generally required to coordinate fume hood
shutdowns. In emergency situations (for example, when the Contractor’s personnel must
conduct work on, or in proximity to, active fume hood exhausts), the Contractor may access
these roof areas if appropriate personal protective equipment is used. The Contractor shall be
informed in writing by EHS of the precautions that should be taken to protect his or her
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employees while conducting such work. The Field Engineer may request this information by
contacting EHS at (815) 280-2384.

Given the number of chemicals used, and changing work within chemical laboratories, it is
impractical for the college to provide the Contractor with a MSDS for any chemical potentially in-
use within any given laboratory. However, MSDS'’s are required to be maintained and to be
accessible to employees in each work area, and MSDS'’s for all chemicals may be obtained
from EHS.

The Contractor shall assure that all hazardous chemicals or materials are handled and disposed
of in accordance with federal and state regulations and the contract requirements.

Electrical Safety and Lockout/Tagout

If college employees will be present on the Contractors worksite, and employees of either JJC
and/or the Contractor will be performing work that requires the use of lockout and/or tagout
devices, the following requirements shall apply:

e The EHS representative and the Contractor shall inform each other of their respective
lockout/tagout procedures.

o The Project Manager and/or Field Engineer will coordinate with the EHS representative
to assure that college personnel understand the energy control procedures that are to be
followed in the project site.

e The Contractor shall assure that his/her personnel understand the energy control
procedures that are to be followed on the project site.

e A copy of JJC’s Electrical Safety and Lockout/Tagout programs shall be provided to the
Contractor upon request.

e A copy of the Contractors electrical safety and lockout/tagout procedures shall be made
available to the college upon request.

Trenching and Excavations

The Contractor shall coordinate trenching and excavation work with the Project Manager and/or
Field Engineer and JULIE to assure the coordination of work and shutdown of utilities as
necessary.

The design of sloping and benching systems, support systems, shield systems or other
protective systems shall conform, at a minimum, to the OSHA requirements detailed in 29 CFR
1926 Subpart P, and the requirements of the contract.

Hot Work

Contractors performing hot work shall maintain a Hot Work Permit Program and employee-
training program that meets the OSHA requirements found in 29 CFR 1926.352 and ANSI
Z49.1-88 and NFPA 51B. Examples of hot work include, but are not limited to, use of open
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flames, compressed gases or supplied fuel burning, brazing, cutting, grinding, soldering,
thawing pipe, torch applied roofing, and welding.

Agencies/Firms With No Contractual Relationship with JJC

All agencies/firms conducting work on JJC property shall comply with the requirements of
NFPA, EPA, DOL, OSHA and this program, even where no formal contractual relationship
exists between JJC and the agency/firm. The agency/firm shall maintain appropriate insurance,
including general liability, auto liability, and workers compensation insurance. Verification of
insurance shall be coordinated with JJC’s Director of Risk Management, who may be reached at
(815) 280-2325, prior to the start of work. Such agencies/firms shall not, without prior written
approval of EHS:

e Use a product(s) or material(s) that has a permissible exposure limit (PEL) established
by OSHA.

o Perform work on JJC property that may damage or disturb known or suspect asbestos
materials,

e Perform work on JJC property that may damage or disturb known or suspect lead-
containing materials,

o Perform work on JJC property that involves entry into a permit-required confined space,

e Perform work on any electrical system or utility,

e Construct nor enter excavations, nor

o Perform hot work.

Work Site Inspections

Non-capital Projects

Work site inspections may be conducted by EHS or other designated college personnel. These
inspections are conducted solely for the benefit of the college, and shall not relieve the
contractor of responsibility for enforcement of, and compliance with, OSHA, NFPA or EPA
regulations.

In the event that work site conditions exist that potentially impact the safety of college
employees, students, or the public, the college inspector shall issue a verbal or written warning
to the Contractor and shall notify the Project Coordinator. If the unsafe conditions cannot be
immediately corrected and represent a danger or have a potential to hard college employees,
students or the public, then the college inspector will:

o Detail the NFPA, EPA or OSHA violations that were noted, and explain the potential
impact upon college employees, students or the public,

¢ Require that the Project Coordinator have the Contractor either stop work or implement
measures to isolate the hazardous condition until the unsafe condition can be mitigated,

e Issue a formal written report of the violation(s) to the Contractor. This report shall be
copied to the Project Coordinator.



SAFETY REQUIREMENTS FOR CONTRACTORS AND SUBCONTRACTORS

Reports of deficiencies may be factored into the evaluation of the contract by the college, and
may be included in a vendor complaint file that is available for review by other state agencies.
Repeat safety violations of a similar nature and/or a single serious willful safety violation by a
Contractor may warrant review and termination of the contract.

Capital Projects

Work site inspections may be conducted by EHS or other designated college representatives.
Such inspections shall be coordinated with the Field Engineer and/or Project Manager. These
inspections are conducted solely for the benefit of college personnel who may be working on the
site and shall not relieve the contractor of responsibility for enforcement of, and compliance with
NFPA, EPA, and OSHA regulations.

In the event that work site conditions exist that potentially impact the safety of college
employees or the public, EHS shall notify the college Field Engineer and the Contractor of the
hazard, and will assure that other college personnel present on-site are warned to avoid the
area of the hazardous condition. The Contractor shall take prompt action to correct the
hazardous condition. If the hazardous condition cannot be immediately corrected, the
Contractor shall take effective steps to isolate the hazardous condition and/or shall stop work
that is causing the hazardous condition until the hazard can be mitigated.

In the event that work site conditions exist that present an immediate safety hazard for the
Contractors personnel, EHS may, as a courtesy, notify the Field Engineer and the Contractor of
the hazardous condition. The Contractor shall take prompt action to correct the hazardous
condition as required by the General Conditions of the Construction Contract.

Agencies/Firms Where No Formal Contractual Relationship Exists

When hazardous condition are identified by EHS related to work performed by agencies/firms
conducting work on JJC property where no formal contractual relationship exists between JJC
and the agency/firm, the hazardous condition shall be immediately corrected. If the hazardous
condition cannot be immediately corrected, the agency/firm shall stop work and shall take
effective steps to isolate the hazardous condition from personnel and the public. Repeat safety
violations of a similar nature or willful disregard for the NFPA, EPA or OSHA requirements or
the requirements outlined in this program will result in immediate removal from JJC property.
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Definitions
Capital Project: A capital project is one whose total project cost exceeds $500,000.

Competent Person: As related to excavation, trenching or shoring work, the Contractor’'s
“competent person” means one who is capable of identifying existing and predictable
hazards in the surroundings, or working conditions which are unsanitary, hazardous or
dangerous to employees, and who has authorization to take prompt corrective measures to
eliminate them.

Confined Space: A confined space is a space that is large enough for a person to enter, that
has limited means for entry or exit, and that is not designed for continuous occupancy.
Example include tanks, silos, storage bins or hopper, utility vaults and pits.

Contracting Department: The Department at the college that has contracted for work to be
performed by a Contractor. In regards to agencies/firms conducting work on JJC property,
where no formal contractual relationship exists between JJC and the agency/firm, the
department that is coordinating or approving the work of the agency/firm is the Contracting
Department.

Contractor: An entity or agency employed by the college to perform the installation or
maintenance of equipment or the renovation or construction of a building, room or space on
college property, or that provides services to the college on college property including, but
not limited to, vending, supplies, erection of tents and other services.

Field Engineer: The representative from JJC's Facility Services department that oversees
capital construction and/or renovation activities.

Friable Asbestos: An asbestos material that is capable of being reduced to powder by hand
pressure when dry, or a nonfriable asbestos material that is subject to grinding, sanding,
cutting or abrading or that is otherwise rendered by mechanical means.

Lockout/Tagout: A program used to ensure that employees are protected from sources of
potentially hazardous energy. The program requires that hazardous energy sources be
identified and locked and/or tagged-out before work is done on the system(s).

Permit-required confined space: A permit-required confined space is a confined space that
contains potential or known safety hazards that must be dealt with prior to or during entry to
assure the safety of those employees performing the work.

Project Coordinator: The individual(s) within a Department that has been assigned duties
related to oversight or coordination of work performed by a Contractor as defined in this
program.

Project Manager: The representative from JJC’s Facility Services department that coordinates
the work of the Field Engineer and the Architect/Engineer related to capital construction
and/or renovation projects.
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Serious, willful safety violation: “Serious, willful safety violation” is defined, for the purposes
of this program, as a work activity with a substantial probability that death or serious physical
harm could result and where the hazard was known or should have been known, but where
the work activity was continued regardless of the existence of the safety hazard.



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, Illinois.
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, but only a 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 General 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 to 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
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