INVITATION TO BID

CITY OF NAPLES
PURCHASING DIVISION
CITY HALL, 735 8™ STREET SOUTH
NAPLES, FL 34102
PH: 239-213-7100 FX: 239-213-7105

NOTIFICATION TITLE NUMBER: OPENING DATE & TIME:
PATE WRF Aeration Monitor & Control L4025 03/25/14
02/28/14 Instrumentation Improvement 5:00 PM

PRE-BID DATE, TIME AND LOCATION: Non-mandatory Pre-Bid Meeting held March 13, 2014; 10:00 AM local
time; 380 Riverside Circle, Naples FL, 34102

NAME OF PARTNERSHIP, CORPORATION OR INDIVIDUAL:

MAILING ADDRESS:

CITY-STATE-ZIP:

PH: EMAIL:

FX: WEB ADDRESS:

I certify that this bid is made without prior understanding, agreement, or connection with any corporation,
firm, or person submitting a bid for the same materials, supplies, or equipment and is in all respects fair and
without collusion or fraud. | agree to abide by all conditions of this bid and certify that | am authorized to
sign this bid for the bidder. In submitting a bid to the City of Naples the bidder offers and agrees that if the
bid is accepted, the bidder will convey, sell, assign or transfer to the City of Naples all rights, title, and
interest in and to all causes of action it may now or hereafter acquire under the Anti-trust laws of the United
States and the State of FL for price fixing relating to the particular commodities or services purchased or
acquired by the City of Naples. At the City's discretion, such assignment shall be made and become effective
at the time the City tenders final payment to the bidder.

FEI/EIN Number

AUTHORIZED SIGNATURE DATE PRINTED NAME/TITLE

Please initial by all that apply
I acknowledge receipt / review of the following addendum
Addendum #1 Addendum #2 Addendum #3 Addendum #4

PLEASE NOTE THE FOLLOWING:

This page must be completed and returned with your bid.

Bids must be submitted in a sealed envelope, marked with bid number & closing date.

Bids received after the above closing date and time will not be accepted.

If you do not have an email address and you want a copy of the Bid Tab, please enclose a stamped, self-
addressed envelope with your bid.

V V VYV
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GENERAL CONDITIONS

TO INSURE ACCEPTANCE OF THE BID, PLEASE FOLLOW THESE INSTRUCTIONS. ANY AND
ALL SPECIAL CONDITIONS, ATTACHED HERETO, HAVE PRECEDENCE.

1. SEALED BID: All bids must be submitted in a sealed envelope. The face of the envelope shall contain the
bid name and bid number. Bids not submitted on attached bid form shall be rejected. All bids are subject to the
conditions specified herein. Those which do not comply with these conditions are subject to rejection.

2. EXECUTION OF BID: Bid must contain a manual signature of authorized representative in the proposal
section. Bid must be typed or printed in ink. Use of erasable ink is not permitted. All corrections made by bidder to
his bid must be initialed.

3. NO BID: If not submitting a bid, respond by returning the Statement of No Bid and explain the reason in
the spaces provided. Failure to respond 3 times in succession without justification shall be cause for removal of the
supplier's name from the bid mailing list. NOTE: To qualify as a respondent, bidder must submit a "NO BID," and it
must be received no later than the stated bid opening date and hour.

4. BID OPENING: Shall be public, on the date and at the time specified on the bid form. It is the bidder's
responsibility to assure that his bid is delivered at the proper time and place of the bid opening. Bids which for any
reason are not so delivered will not be considered. Offers by telegram; telephone; or fax are not acceptable. Bid files
may be examined during normal working hours.

5. WITHDRAWAL OF BIDS: Withdrawal of a bid within sixty (60) days after the opening of bids is subject
to suspension or debarment in accordance with Section 2-668 of the City Code for up to three years.

6. PRICES, TERMS and PAYMENT: Firm Prices include all packing, handling, shipping charges and
delivery to the destination shown herein. Bidder is encouraged to offer cash discount for prompt invoice payment.
Terms of less than 20 days will not be considered.

A. TAXES: The City of Naples does not pay Federal Excise  and Sales taxes on direct purchases of
tangible personal property. See exemption number on face of purchase order. This exemption does not apply to
purchases of tangible personal property made by contractors who use the tangible personal property in the
performance of contracts for the improvement of City-owned real property.

B. MISTAKES: Bidders are expected to examine the specifications, delivery schedule, bid prices,
extensions, and all instructions pertaining to supplies and services. Failure to do so will be at bidder's risk. In case of
mistake in extension, the unit price will govern.

C. CONDITION AND PACKAGING: It is understood and agreed that any item offered or shipped as a
result of this bid shall be a new, current standard production model available at the time of this bid. All containers
shall be suitable for storage or shipment, and all prices shall include standard commercial packaging.

D. SAFETY STANDARDS: Unless otherwise stipulated in the bid, all manufactured items and fabricated
assemblies shall comply with applicable requirements of Occupational Safety and Health Act and any standards there
under.

E. UNDERWRITERS' LABORATORIES: Unless otherwise stipulated in the bid, all manufactured
items and fabricated assemblies shall carry U.L. approval and re-examination listing where such has been established.

F. PAYMENT: Payment will be made by the buyer after the items awarded to a vendor have been
received, inspected, and found to comply with award specifications, free of damage or defect and properly invoiced.
All invoices shall bear the purchase order number. Payment for partial shipments shall not be made unless specified
in the bid. Failure to follow these instructions may result in delay in processing invoices for payment. In addition,
the purchase order number must appear on bills of lading, packages, cases, delivery lists and correspondence.

7. DELIVERY: Unless actual date of delivery is specified (or if specified delivery cannot be met), show
number of days required to make delivery after receipt of purchase order in space provided. Delivery time may
become a basis for making an award (see Special Conditions). Delivery shall be within the normal working hours of
the user, Monday through Friday, unless otherwise specified.
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8. MANUFACTURERS' NAMES AND APPROVED EQUIVALENTS: Any manufacturers' names, trade
names, brand names, information and/or catalog numbers listed in a specification are for information and not intended
to limit competition. The bidder may offer any brand for which he is an authorized representative, which meets or
exceeds the specification for any item(s). If bids are based on equivalent products, indicate on the bid form the
manufacturer's name and number. Bidder shall submit with his proposal, cuts, sketches, and descriptive literature,
and/or complete specifications. Reference to literature submitted with a previous bid will not satisfy this provision.
The bidder shall also explain in detail the reason(s) why the proposed equivalent will meet the specifications and not
be considered an exception thereto. Bids which do not comply with these requirements are subject to rejection. Bids
lacking any written indication of intent to quote an alternate brand will be received and considered in complete
compliance with the specifications as listed on the bid form.

9. INTERPRETATIONS: Any questions concerning conditions and specifications shall be directed in
writing to this office for receipt no later than ten (10) days prior to the bid opening. Inquiries must reference the date
of bid opening and bid number. Failure to comply with this condition will result in bidder waiving his right to dispute
the bid.

10. CONFLICT OF INTEREST: All bid awards are subject to Section 2-973 Conflict of Interest, City of
Naples Code of Ordinances, which states: "No public officer or employee shall have or hold any employment or
contractual relationship with any business entity or any agency which is subject to the regulation of or is doing
business with the city; nor shall an officer or employee have or hold any employment or contractual relationship that
will create a continuing or frequently recurring conflict between his private interests and the performance of his
public duties or that would impede the full and faithful discharge of his public duties. Any member of the city council
or any city officer or employee who willfully violates this section shall be guilty of malfeasance in office or position
and shall forfeit his office or position. Violation of this section with the knowledge, express or implied, of the person
or corporation contracting with or making a sale to the city shall render the contract or sale voidable by the city
manager or the city council."

11. AWARDS: As the best interest of the City may require, the right is reserved to make award(s) by individual
item, group of items, all or none, or a combination thereof; to reject any and all bids or waive any minor irregularity
or technicality in bids received.

12. ADDITIONAL QUANTITIES: For a period not exceeding ninety (90) days from the date of acceptance
of this offer by the buyer, the right is reserved to acquire additional quantities up to but not exceeding those shown on
bid at the prices bid in this invitation. If additional quantities are not acceptable, the bid sheets must be noted "BID IS
FOR SPECIFIED QUANTITY ONLY." (THIS PARAGRAPH DOES NOT APPLY FOR A TERM CONTRACT.)

13. SERVICE AND WARRANTY: Unless otherwise specified, the bidder shall define any warranty service
and replacements that will be provided during and subsequent to this contract. Bidders must explain on an attached
sheet to what extent warranty and service facilities are provided.

14. SAMPLES: Samples of items, when called for, must be furnished free of expense, on or before bid
opening time and date, and if not destroyed may, upon request, be returned at the bidder's expense. Each individual
sample must be labeled with bidder's name, manufacturer's brand name and number, bid number and item reference.
Request for return of samples shall be accompanied by instructions which include shipping authorization and name
of carrier and must be received with your bid. If instructions are not received within this time, the commodities
shall be disposed of by the City of Naples.

15. BID PROTEST: The city has formal bid protest procedures that are available on request.
16. INSPECTION, ACCEPTANCE AND TITLE: Inspection and acceptance will be at destination unless
otherwise provided. Title and risk of loss or damage to all items shall be the responsibility of the contract supplier

until accepted by the ordering agency, unless loss or damage results from negligence by the ordering

17. DISPUTES: In case of any doubt or difference of opinion as to the items to be furnished hereunder, the
decision of the buyer shall be final and binding on both parties.
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18. GOVERNMENTAL RESTRICTIONS: In the event any governmental restrictions may be imposed
which would necessitate alteration of the material, quality, workmanship or performance of the items offered on this
proposal prior to their delivery, it shall be the responsibility of the successful bidder to notify the buyer at once,
indicating in his letter the specific regulation which required an alteration. The City reserves the right to accept any
such alteration, including any price adjustments occasioned thereby, or to cancel the contract at no expense to the
City.

19. LEGAL REQUIREMENTS: Applicable provision of all Federal, State, county and local laws, and of all
ordinances, rules, and regulations shall govern development submittal and evaluation of all bids received in response
hereto and shall govern any and all claims and disputes which may arise between person(s) submitting a bid response
hereto and the City of Naples by and through its officers, employees and authorized representatives, or any other
person, natural or otherwise; and lack of knowledge by any bidder shall not constitute a cognizable defense against
the legal effect thereof.

20. PATENTS AND ROYALTIES: The bidder, without exception, shall indemnify and save harmless the
City of Naples and its employees from liability of any nature or kind, including cost and expenses for or on account of
any copyrighted, patented, or unpatented invention, process, or article manufactured or used in the performance of the
contract, including its use by the City of Naples. If the bidder uses any design, device, or materials covered by letters,
patent or copyright, it is mutually agreed and understood without exception that the bid prices shall include all
royalties or cost arising from the use of such design, device, or materials in any way involved in the work.

21. ADVERTISING: In submitting a bid, bidder agrees not to use the results there from as a part of any
commercial advertising.

22. ASSIGNMENT: Any Purchase Order issued pursuant to this bid invitation and the monies which may
become due hereunder are not assignable except with the prior written approval of the buyer.

23. LIABILITY: The supplier shall hold and save the City of Naples, its officers, agents, and employees
harmless from liability of any kind in the performance of this contract.

24, PUBLIC ENTITY CRIMES: A person or affiliate who has been placed on the convicted vendor list
following a conviction for a public entity crime may not submit a bid on a contract to provide any goods or services to
a public entity, may not submit a bid on a contract with a public entity for the construction or repair of a public
building or public work, may not submit bids on leases of real property to a public entity, may not be awarded or
perform work as a contractor, supplier, subcontractor, or consultant under a contract with any public entity, and may
not transact business with any public entity in excess of the threshold amount provided in Section 287.017, for
CATEGORY TWO for a period of 36 months from the date of being placed on the convicted vendor list.

25. DISCRIMINATION: An entity or affiliate who has been placed on the discriminatory vendor list may not
submit a bid on a contract to provide goods or services to a public entity, may not submit a bid on a contract with a
public entity for the construction or repair of a public building or public work, may not submit bids on leases of real
property to a public entity, may not award or perform work as a contractor, supplier, subcontractor, or consultant
under contract with any public entity, and may not transact business with any public entity.

26. COUNTY TAXES: No proposal shall be accepted from and no contract will be awarded to any person,
firm or corporation that is in arrears to the government of Collier County, Florida.

217. OFFER EXTENDED TO OTHER GOVERNMENTAL ENTITIES: The City of Naples encourages
and agrees to the successful bidder/proposer extending the pricing, terms and conditions of this solicitation or
resultant contract to other governmental entities at the discretion of the successful bidder/proposer.

IF THISBID IS FOR A TERM CONTRACT, THE FOLLOWING CONDITIONS SHALL ALSO APPLY

28. ELIGIBLE USERS: All departments of the City of Naples are eligible to use this term contract. Such
purchases shall be exempt from the competitive bid requirements otherwise applying to their purchases.
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29. PRICE ADJUSTMENTS: Any price decrease effectuated during the contract period by reason of market
change shall be passed on to City of Naples. Price increases are not acceptable.

30. CANCELLATION: All contract obligations shall prevail for at least one hundred eighty (180) days after
effective date of contract. After that period, for the protection of both parties, this contract may be cancelled in whole
or in part by either party by giving thirty (30) days prior written notice to the other party.

31. RENEWAL: The City of Naples reserves the option to renew the period of this contract, or any portion
thereof for up to two (2) additional periods. Renewal of the contract period shall be by mutual agreement in writing.

32. ABNORMAL QUANTITIES: While it is not anticipated, should any unusual or abnormal requirements
arise, the City reserves the right to solicit separate bids thereon.

33. FISCAL NON-FUNDING CLAUSE: In the event sufficient funds are not budgeted for a new fiscal
period, the City shall notify the contractor of such occurrence and the contract shall terminate on the last day of the
current fiscal year without penalty or expense to the City.

IF THIS BID IS FOR PERFORMING A SERVICE, THE FOLLOWING CONDITIONS SHALL ALSO
APPLY

34. ALTERNATIVE BIDS: Bidders offering service delivery methods other than those permitted by the scope
of work may submit a separate envelope clearly marked "ALTERNATIVE BID". Alternative bids will be deemed
non-responsive and will not be considered for award. All such responses will, however, be examined prior to award.
Such examination may result in cancellation of all bids received to permit rewriting the scope of work to include the
alternative method, or the alternative method may be considered for future requirements of the City of Naples.

35. ANTITRUST: By entering into a contract, the contractor conveys, sells, assigns and transfers to the City of
Naples all rights, titles and interest it may now have or hereafter acquire under the antitrust laws of the United States
and the State of Florida that relate to the particular goods or services purchased or acquired by the City of Naples under
said contract.

36. BIDDER INVESTIGATIONS: Before submitting a bid, each bidder shall make all investigations and
examinations necessary to ascertain all site conditions and requirements affecting the full performance of the contract
and to verify any representations made by the City of Naples upon which the bidder will rely. If the bidder receives an
award as a result of its bid submission, failure to have made such investigations and examinations will in no way
relieve the bidder from its obligation to comply in every detail with all provisions and requirements of the contract
documents, nor will a plea of ignorance of such conditions and requirements be accepted as a basis for any claim
whatsoever by the contractor for additional compensation.

37. CERTIFICATES AND LICENSES: The Contractor, at time of proposal, shall possess the correct
occupational licenses, all professional licenses or other authorizations necessary to carry out and perform the work
required by the City of Naples and Collier County for this project pursuant to all applicable Federal, State and Local
Laws, Statues, Ordinances, and rules and regulations of any kind.

38. CHANGE IN SCOPE OF WORK: The City of Naples may order changes in the work consisting of
additions, deletions or other revisions within the general scope of the contract. No claims may be made by the
contractor that the scope of the project or of the contractor's services has been changed, requiring changes to the
amount of compensation to the contractor or other adjustments to the contract unless such changes or adjustments have
been made by written amendment to the contract signed by the City of Naples and the contractor. If the contractor
believes that any particular work is not within the scope of the project, is a material change, or will otherwise require
more compensation to the contractor, the contractor must immediately notify the City in writing of this belief. If the
City believes that the particular work is within the scope of the contract as written, the contractor will be ordered to and
shall continue with the work as changed and at the cost stated for the work within the scope.

39. CONTRACTOR PERSONNEL: The City of Naples shall, throughout the life of the contract, have the right
of reasonable rejection and approval of staff or subcontractors assigned to the work by the contractor. If the City
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reasonably rejects staff or subcontractors, the contractor must provide replacement staff or subcontractors satisfactory
to the City in a timely manner and at no additional cost to the City. The day-to-day supervision and control of the
contractor’s employees and sub-contractors is the responsibility solely of the contractor.

40. COST REIMBURSEMENT: The contractor agrees that all incidental costs, including allowances for profit
and tools of the trade, must be included in the bid proposal rates. If an arrangement is made between the contractor and
the City to reimburse the contractor for the cost of materials provided in the performance of the work, the contractor
shall be reimbursed in the following manner: The City shall reimburse the contractor on completion and acceptance of
each assigned job, only for those materials actually used in the performance of the work that is supported by invoices
issued by the suppliers of the contractor describing the quantity and cost of the materials purchased. No surcharge shall
be added to the supplier's invoices or included in the contractor's invoice submitted to the City that would increase the
dollar amount indicated on the supplier's invoice for the materials purchased for the assigned job.

41, EXCEPTIONS: Bidders taking exception to any part or section of the solicitation shall indicate such
exceptions on the bid form. Failure to indicate any exception will be interpreted as the bidder's intent to comply fully
with the requirements as written. Conditional or qualified bids, unless specifically allowed, shall be subject to rejection
in whole or in part.

42. FAILURE TO DELIVER: In the event of the contractor to fail to deliver services in accordance with the
contract terms and conditions, the City, after due oral or written notice, may procure the services from other sources
and hold the contractor responsible for any resulting purchase and administrative costs. This remedy shall be in
addition to any other remedies that the City may have.

43. FAILURE TO ENFORCE: Failure by the City at any time to enforce the provisions of the contract shall not
be construed as a waiver of any such provisions. Such failure to enforce shall not affect the validity of the contract or
any part thereof or the right of the City to enforce any provision at any time in accordance with its terms.

44, FORCE MAJEURE: The contractor shall not be held responsible for failure to perform the duties and
responsibilities imposed by the contract due to legal strikes, fires, riots, rebellions and acts of God beyond the control of
the contractor, unless otherwise specified in the contract.

45, INDEPENDENT CONTRACTOR: The contractor shall be legally considered an independent contractor
and neither the contractor nor its employees shall, under any circumstances, be considered servants or agents of the
City of Naples and the City of Naples shall be at no time legally responsible for any negligence or any wrongdoing by
the contractor, its servants or agents. The City of Naples shall not withhold from the contract payments to the
contractor any federal income taxes, Social Security tax, or any other amounts for benefits to the contractor. Further,
the City shall not provide to the contractor any insurance coverage or other benefits, including Workers' Compensation
normally provided by the City for its employees.

46. ORAL STATEMENTS: No oral statement of any person shall modify or otherwise affect the terms,
conditions or specifications stated in this contract. All modifications to the contract must be made in writing by the
City of Naples.

47. QUALIFICATIONS OF BIDDERS: The bidder may be required, before the award of any contract, to
show to the complete satisfaction of the City of Naples that it has the necessary facilities, ability, and financial
resources to provide the service specified therein in a satisfactory manner. The bidder may also be required to give a
past history and references in order to satisfy the City in regard to the bidder's qualifications. The City may make
reasonable investigations deemed necessary and proper to determine the ability of the bidder to perform the work, and
the bidder shall furnish to the City all information for this purpose that may be requested. The City reserves the right to
reject any bid if the evidence submitted by, or investigation of, the bidder fails to satisfy the City that the bidder is
properly qualified to carry out the obligations of the contract and to complete the work described therein. Evaluation of
the bidder's qualifications shall include:

> The ability, capacity, skill and financial resources to perform the work or service.

> The ability to perform the work service promptly or within the time specified, without delay.

> The character, integrity, reputation, judgment, experience, and efficiency of the bidder.

> The quality of performance of previous contracts or services.
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48. QUALITY CONTROL: The contractor shall institute and maintain throughout the contract period a
properly documented quality control program designed to ensure that the services are provided at all times and in all
respects in accordance with the contract. The program shall include providing daily supervision and conducting
frequent inspections of the contractor's staff and ensuring that accurate records are maintained describing the
disposition of all complaints. The records so created shall be open to inspection by the City.

49. RECOVERY OF MONEY: Whenever, under the contract, any sum of money shall be recoverable from or
payable by the contractor to the City, the same amount may be deducted from any sum due to the contractor under the
contract or under any other contract between the contractor and the City. The rights of the City are in addition and
without prejudice to any other right the City may have to claim the amount of any loss or damage suffered by the City
on account of the acts or omissions of the contractor.

50. REQUIREMENTS CONTRACT: During the period of the contract, the contractor shall provide all the
services described in the contract. The contractor understands and agrees that this is a requirements contract and that
the City shall have no obligation to the contractor if no services are required. Any quantities that are included in the
scope of work reflect the current expectations of the City for the period of the contract. The amount is only an estimate
and the contractor understands and agrees that the City is under no obligation to the contractor to buy any amount of
services as a result of having provided this estimate or of having any typical or measurable requirement in the past.
The contractor further understands and agrees that the City may require services in excess of the estimated annual
contract amount and that the quantity actually used whether in excess of, or less than, the estimated annual contract
amount and that the quantity actually used shall not give rise to any claim for compensation other than the total of the
unit prices in the contract for the quantity actually used.

51. TERMINATION FOR CONVENIENCE: The performance of work under the contract may be terminated
by the City in whole or in part whenever the City determines that termination is in the City's best interest. Any such
termination shall be effected by the delivery to the contractor of a written notice of termination of at least seven (7)
days before the date of termination, specifying the extent to which performance of the work under the contract is
terminated and the date upon which such termination becomes effective. After receipt of a notice of termination,
except as otherwise directed, the contractor shall stop work on the date of the receipt of the notice or other date
specified in the notice; place no further orders or subcontracts for materials, services or facilities except as necessary
for completion of such portion of the work not terminated; terminate all vendors and subcontracts; and settle all
outstanding liabilities and claims.

52. TERMINATION FOR DEFAULT: The City of Naples reserves the right to terminate the contract if the
City determines that the contractor has failed to perform satisfactorily the work required, as determined by the City. In
the event the City decides to terminate the contract for failure to perform satisfactorily, the City shall give to the
contractor at least seven (7) days written notice before the termination takes effect. The seven-day period will begin
upon the mailing of notice by the City. If the contractor fails to cure the default within the seven (7) days specified in
the notice and the contract is terminated for failure to perform satisfactorily, the contractor shall be entitled to receive
compensation for all reasonable, allocable and allowable contract services satisfactorily performed by the contractor up
to the date of termination that were accepted by the City prior to the termination. In the event the City terminates the
contract because of the default of the contractor, the contractor shall be liable for all excess costs that the City is
required to expend to complete the work under contract.

53. STATE AND FEDERAL EMPLOYMENT LAWS: Contractors providing service to the City are required
to comply with all state and federal employment laws. This includes, but is not limited to, laws resulting from the
Immigration and Reform and Control Act of 1986, wherein all employers are required to verify the identity and
employment eligibility of all employees. The Department of Homeland Security, U.S. Citizenship and Immigration
Services require employees and employers to complete Form 1-9 and the employer must examine evidence of identity
and employment eligibility within three business days of the date employment begins. Non compliant contractors will
be subject to contract sanctions, up to and including contract termination.

54, CERTIFICATION REGARDING DEBARMENT, SUSPENSION, INELIGIBILITY, AND
VOLUNTARY EXCLUSION: The contractor agrees to comply with Executive Order 12549 “Debarment and
Suspension” and 2 CFR 180 “OMB Guidelines to Agencies on Government wide Debarment and Suspension.”
These rules require all contractors using federal funds not be debarred or suspended from doing business with the
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Federal Government. This includes sub-recipients and lower tier participant for covered transactions. Signing and
submitting this document certified the organization and its principals are not presently debarred, suspended,
proposed for debarment, declared ineligible, or voluntarily excluded from participation in this transaction by any
federal department or agency, and further have not within the preceding three-year period been convicted of or had a
civil judgment rendered against them for commission of fraud or a criminal offense in connection with obtaining,

attempting to obtain, or performing a public (Federal, State or local) transaction -

THE CITY OF NAPLES IS AN EQUAL OPPORTUNITY EMPLOYER
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GENERAL INSURANCE REQUIREMENTS

The Contractor shall not commence work until he has obtained all the insurance required under this heading, and until
such insurance has been approved by the Owner, nor shall the Contractor allow any subcontractor to commence work
until all similar insurance required of the subcontractor has also been obtained and approved by the Owner.

Certificates of insurance must be issued by an authorized representative of the insurance company at the request and
direction of the policyholder and must include sufficient information so as to identify the coverage and the contract for
Owner's improvements for which they are issued. Certificates of insurance must be issued by a nationally recognized
insurance company with a Best's Rating of no less than B+VII, satisfactory to the Owner, and duly licensed to do
business in the state of said Contract.

The Contractor shall procure and maintain, during the life of this Contract, Worker’s Compensation Insurance for all of
his employees to be engaged in work under this Contract, and he shall require any subcontractor similarly to provide
Worker’s Compensation Insurance for all of the latter's employees to be engaged in such work, unless such employees
are covered by the protection afforded by the Contractor's insurance. In case any employees are to be engaged in
hazardous work under this Contract, and are not protected under this Worker’s Compensation statute, the Contractor
shall provide, and shall cause each subcontractor to provide, adequate coverage for the protection of such employees. It
is acceptable to use a State-approved Worker’s Compensation Self-Insurance fund.

The Contractor shall take out and maintain during the life of this Contract, Public Liability and Property Damage and
shall include Contractual Liability, Personal Injury, Libel, Slander, False Arrest, Malicious Prosecution, Wrongful
Entry or Eviction, Broad Form Property Damage, Products, Completed Operations and XCU Coverage to be included
on an occurrence basis, and to the full extent of the Contract to protect him, the Owner, and any subcontractor
performing work covered by this Contract from damages for personal injury, including accidental death, as well as
from claims for property damage, which may arise from operations under this contract, whether such operations be by
himself or by a subcontractor, or by anyone directly or indirectly employed by either of them. The Contractor shall
also maintain automobile liability insurance including "non-owned and hired" coverage. The entire cost of this
insurance shall be borne by the Contractor.

The amount of such insurance shall be no less than $1,000,000 annual aggregate for bodily injury and property damage
combined per occurrence.

The City of Naples must be named as Additional Insured on the insurance certificate and the following must also be
stated on the certificate. "This coverage is primary to all other coverage the City possesses for this contract only." The
City of Naples shall be named as the Certificate Holder. The Certificate Holder shall read as follows:
The City of Naples
735 Eighth Street South
Naples, Florida 34102

No City Division, Department, or individual name should appear on the Certificate.
No other format will be acceptable.

The Certificate must state the proposal number and title.
When using the "Accord"- 25 Certificate of Insurance only the most current version will be accepted.

The City of Naples requires a copy of a cancellation notice in the event the policy is cancelled. The City of Naples shall
be expressly endorsed onto the policy as a cancellation notice recipient.
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STATEMENT OF NO BID

If you will not be bidding on this product/service, please help us by completing and
returning only this page to:

City of Naples, Purchasing Division
City Hall, 735 8" Street South
Naples, FL 34102

Fax 239-213-7105

Bid # and Description:

We, the undersigned, decline to proposal on the above project for the following reason(s):

___ Weare not able to respond to the Invitation to Bid or Request for Proposals by the
specified deadline.
Our Company does not offer this product or service.
Our current work schedule will not permit us to perform the required services.
Specifications are incomplete or information is unclear
(Please explain below).

____ Other (Please specify below)

Company Name PH

Name and Title of individual completing this form:

(Printed Name) (Title)

(Signature) (Date)
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REFERENCES

THIS SHEET MUST BE COMPLETED AND RETURNED WITH BID

PROVIDE AT LEAST THREE REFERENCES FOR WHOM YOUR COMPANY HAS
PROVIDED SAME OR SIMILAR SERVICES WITHIN THE LAST 2 YEARS.

COMPANY NAME:

ADDRESS:

TELEPHONE:

CONTACT PERSON:

CONTACT E-MAIL ADDRESS:

COMPANY NAME:

ADDRESS:

TELEPHONE:

CONTACT PERSON:

CONTACT E-MAIL ADDRESS:

COMPANY NAME:

ADDRESS:

TELEPHONE:

CONTACT PERSON:

CONTACT E-MAIL ADDRESS:
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F.

CONSTRUCTION
SPECIAL CONDITIONS

TERMS OF CONTRACT
The resulting contract will commence on award and be in effect until completion of the project.

PROHIBITION OF CONTACT

Under no circumstances should any prospective organization or individual, or anyone acting for or
on behalf of a prospective organization or individual, seek to influence or gain the support of any
member of the City Council, public official or City staff favorable to the interest of any prospective
organization or individual. Likewise, contact with City Council, any public official or city staff
against the interests of other prospective organization (s) and or individual(s) is prohibited. Any such
activities will result in the exclusion of the prospective organization or individual from consideration
by the City.

REFERENCES
Bidder must submit a minimum of three references on the form provided. Additionally, a signed and
dated IRS W-9 form with EIN is required from all vendors.

STATEMENT OF NO BID
If you will not be bidding on this producer/service, please help us by completing and returning the
Statement of No Bid.

BID FORMAT

The Contract, if awarded, will be awarded on the basis of material and equipment illustrated and
described on the Drawings or specified in the Specification. If a substitution or an “or equal”: item
is proposed, Proposer must submit this information to the City of Naples Purchasing Department
ten (10) days prior to the Proposal Date for evaluation as an acceptable substitution or an “or
equal” item. If the substitution or the “or equal” item is accepted, the City of Naples will issue an
Addendum to all Proposers listing the allowable substitution or the “or equal” item. The cost of
changes in related work, additional drawings which may be required to illustrate or define the
substitute or “or equal” equipment and its relationship to the other parts or portions of the Work
shall be paid by the Contractor. No change will be made in the amount of time in which to
complete the Work or in the liquidated damages.

BID SECURITY / BID BOND
It is the policy of the City of Naples to require a Bid Bond for all construction-related sealed bids
estimated to be in excess of $125,000. A bid bond or equivalent financial security in the amount
of five (5) percent of the bid price shall be required and must accompany all bids. The Bid Bond
is to be provided by a surety company authorized to do business in the State of Florida or
otherwise supplied in a form satisfactory to the City. The bid bond must be submitted with the
bid. When the invitation for bids requires a bid bond, noncompliance will result in rejection of
the bid.

Note that failure or refusal of the awarded bidder to enter into a contract within twenty (20)
calendar days after receipt of said contract will result in damages to the City and bid bond will be
forfeited to the City as liquidated damages.

City of Naples ITB 14-025



G. PROPOSAL CONSTRUCTION PERFORMANCE & PAYMENT BONDS
A Performance and Payment Bond will be required of the Awarded Proposer for any contract that
is in excess of $125,000.00 dollars and will be in an amount equal to 100 (%) percent of the price
specified in the Contract.

The bond(s) shall be executed by a surety company authorized to do business in the State of
Florida, or otherwise secured in a manner satisfactory to the City for the protection of all persons
supplying labor and material to the contractor or its subcontractors for the performance of the
work provided for in the contract.

Proof of insurance from the successful proposer is required at the time of issuance and award of a
contract.

H. QUESTIONS
Questions regarding this proposer packet must be received in writing in the Purchasing Division, NO
LATER THAN TEN CALENDAR DAYS PRIOR TO THE PROPOSAL CLOSING DATETO
ENSURE AN ANSWER IS PROVIDED PRIOR TO CLOSING.

Direct all questions to:
Gerald “Jed” Secory, MBA / CPPO / CPM
Purchasing Manager
City of Naples, Purchasing Division
735 8" Street South
Naples, Florida 34102
PH: (239) 213-7102 FX: (239) 213-7105
Jsecory@naplesgov.com
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SUBMISSION CHECKLIST

response:

Bidder should check off each of the following items as completed and submit with bid

CHECKLIST ELEMENTS

INCLUDED

Submit one (1) original signature and one (1) copy of your original
bid proposal / document AND a Windows®© compatible PDF of the
original document on a CD or Zip Drive that is clearly labeled.

Include any required drawings; descriptive literature; qualifications;
schedules; product compliance / exceptions; alternatives;
questionnaire; references, forms, tabs, pricing/cost; and any
information required of the proposer identified in the text of the bid
including information for bid evaluation.

Include any delivery information.

Mandatory FORMS from this document to be included are: Cover
Sheet, References Sheet, Submission Checklist Sheet, and Cost / Bid

Compensation Schedule. Also include a current IRS W-9 form for
your firm.

Have an authorized individual sign the appropriate pages including
the Cover Sheet with any bid addendums initialed. Also, examples of
vendor contracts used by the City can be found on the Naples
Purchasing web site and should be reviewed by the vendor.

Bid proposal / document needs to be received by the OPENING
DATE & TIME indicated on the Cover Sheet. The mailing envelope
must be addressed to:

City of Naples

Purchasing Division

735 8" Street South

Naples, Florida 34102

The mailing envelope should be sealed and marked with:
BID Number:
BID Title:
BID Opening Date:

ALL COURIER DELIVERED PROPOSALS MUST HAVE THE BID NUMBER AND TITLE ON THE
OUTSIDE OF THE COURIER PACKET.

At the discretion of the Purchasing Manager, bids or proposals with minor irregularities may be accepted and allowed to be corrected when in

City of Naples

the best interest of the City.
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DIVISION 1 - GENERAL REQUIREMENTS

01000 Project Requirements

01010 Project Summary

01340 Shop Drawings

01600 Materials and Equipment

01720 Record Documents

01730 Operating and Maintenance Manuals

DIVISION 13 INSTRUMENTATION

13410 Basic Instrumentation Requirements
13413 Optical Fiber Cabling Systems
13428 Analytical Instrumentation

13430 Control Panels and Consoles

DIVISION 14 (NOT USED)

DIVISION 15 - MECHANICAL

15000 Mechanical General Requirements

DIVISION 16 — ELECTRICAL

16050 Basic Electrical Requirments
16060 Grounding

16070 Supporting Devices

16075 Electrical Identification
16120 Wires and Cables

16130 Raceways

16135 Cabinets, Boxes and Fitting
16270 Transformers

16410 Circuit and Motor Disconnects
16440 Panel Boards

16748 Software Services

TECHNICAL DATA UNDER SEPARATE COVER - EXHIBIT A
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PART 1 - GENERAL

SECTION 01000

PROJECT REQUIREMENTS

1.01 DESCRIPTION

A

City of Naples

Scope of Work: The Work to be done consists of the furnishing of all labor,
materials, and equipment, and the performance of all Work included in this
Contract. The summary of the Work is presented in Section 01010: Summary of
Project.

Work Included:

1.

The Contractor shall furnish all labor, superintendence, materials, plant
power, light, heat, fuel, water, tools, appliances, equipment, supplies, and
means of construction necessary for proper performance and completion of
the Work. The Contractor shall obtain and pay for all necessary local
building permits. The Contractor shall perform and complete the Work in
the manner best calculated to promote rapid construction consistent with
safety of life and property and to the satisfaction of the Engineer, and in
strict accordance with the Contract Documents. The Contractor shall
clean up the Work and maintain it during and after construction, until
accepted, and shall do all Work and pay all costs incidental thereto. He
shall repair or restore all structures and property that may be damaged or
disturbed during performance of the Work.

The cost of incidental work described in these Project Requirements, for
which there are no specific Contract Items, shall be considered as part of
the general cost of doing the Work and shall be included in the prices for
the various Contract Items. No additional payment will be made therefore.

The Contractor shall provide and maintain such modern plant, tools, and
equipment as may be necessary, in the opinion of the Engineer, to perform
in a satisfactory and acceptable manner all the Work required by this
Contract. Only equipment of established reputation and proven efficiency
shall be used. The Contractor shall be solely responsible for the adequacy
of his workmanship, materials, and equipment, prior approval of the
Engineer notwithstanding.

ITB 14-025



C.

City of Naples

Public Utility Installations and Structures:

1.

Public utility installations and structures shall be understood to include all
poles, tracks, pipes, wires, conduits, vaults, manholes, and all other
appurtenances and facilities pertaining thereto whether owned or
controlled by the Owner, other governmental bodies, or privately owned
by individuals, firms, or corporations, used to serve the public with
transportation, traffic control, gas, electricity, telephone, sewerage,
drainage, water, or other public or private property which may be affected
by the Work shall be deemed included hereunder.

The Contract Documents contain data relative to existing public utility
installations and structures above and below the ground surface. These
data are not guaranteed as to their completeness or accuracy and it is the
responsibility of the Contractor to make his own investigations to inform
himself fully of the character, condition, and extent of all such installations
and structures as may be encountered and as may affect the construction
operations.

The Contractor shall protect all public utility installations and structures
from damage during the Work. Access across any buried public utility
installation or structure shall be made to avoid any damage to these
facilities.  All required protective devices and construction shall be
provided by the Contractor at his expense. All existing public utilities
damaged by the Contractor shall be repaired by the Contractor, at his
expense. No separate payment shall be made for such protection or repairs
to public utility installations or structures.

Public utility installations or structures owned or controlled by the Owner
or other governmental body which are shown on the Drawings to be
removed, relocated, replaced, or rebuilt by the Contractor shall be
considered as a part of the general cost of doing the Work and shall be
included in the prices bid for the various Contract Items. No separate
payment shall be made therefor.

Where public utility installations of structures owned or controlled by the
Owner or other governmental body are encountered during the course of
the Work, and are not indicated on the Drawings or in the Specifications,
and when, in the opinion of the Engineer, removal, relocation,
replacement, or rebuilding is necessary to complete the Work under this
Contract, such Work shall be accomplished by the utility having
jurisdiction, or such Work may be ordered, in writing by the Engineer, for
the Contractor to accomplish. If such work is accomplished by the utility
having jurisdiction it will be carried out expeditiously, and the Contractor
shall give full cooperation to permit the utility to complete the removal,
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relocation, replacement, or rebuilding as required. If such work is
accomplished by the Contractor, it will be paid for as extra work as
provided in the Agreement.

The Contractor shall, at all times in performance of the Work, employ
acceptable methods and exercise reasonable care and skill so as to avoid
unnecessary delay, injury, damage, or destruction of public utility
installations and structures; and shall, at all times in the performance of the
Work, avoid unnecessary interference with, or interruption of, public
utility services, and shall cooperate fully with the owners thereof to that
end.

The Contractor shall give written notice to Owner and other governmental
utility departments and other owners of public utilities of the location of
his proposed construction operations, at least 48-hours in advance of
breaking ground in any area or on any unit of the Work.

The maintenance, repair, removal, relocation, or rebuilding of public
utility installations and structures, when accomplished by the Contractor as
herein provided, shall be done by methods approved by the owners of such
utilities.

1.02 DRAWINGS AND PROJECT MANUAL

A

City of Naples

Drawings: When obtaining data and information from the Drawings, figures shall
be used in preference to scaled dimensions, and large-scale drawings in preference
to small-scale drawings.

Supplementary Drawings:

1.

When, in the opinion of the Engineer, it becomes necessary to explain
more fully the Work to be done or to illustrate the Work further or to show
any changes which may be required, drawings known as Supplementary
Drawings, with specifications pertaining thereto, will be prepared by the
Engineer, and the Contractor will be furnished one (1) complete PDF File
of the drawings formatted to print 11” by 17 and one (1) complete PDF
File of the specifications.

The Supplementary Drawings shall be binding upon the Contractor with
the same force as the Contract Drawings. Where such Supplementary
Drawings require either less or more than the estimated quantities of
Work, credit to the Owner or compensation therefor to the Contractor shall
be subject to the terms of the Agreement.

ITB 14-025



C.

City of Naples

Contractor to Check Drawings and Data:

1.

The Contractor shall verify all dimensions, quantities, and details shown
on the Drawings, Supplementary Drawings, schedules, Specifications, or
other data received from the Engineer, and shall notify him of all errors,
omissions, conflicts, and discrepancies found therein. Failure to discover
or correct errors, conflicts, or discrepancies shall not relieve the Contractor
of full responsibility for unsatisfactory work, faulty construction, or
improper operation resulting therefrom, nor from rectifying such
conditions at his own expense. He will not be allowed to take advantage
of any errors or omissions, as full instructions will be furnished by the
Engineer, should such errors or omissions be discovered.

All schedules are given for the convenience of the Engineer and the
Contractor and are not guaranteed to be complete. The Contractor shall
assume all responsibility or the making of estimates of the size, kind, and
quality of materials and equipment included in work to be done under the
Contract.

Specifications: The Technical Specifications consist of three (3) parts: General,
Products, and Execution. The General part of a Specification contains General
Requirements which govern the Work. The Products and Execution parts modify
and supplement the General Requirements by detailed requirements for the Work
and shall always govern whenever there appears to be a conflict.

Intent:

All Work called for in the Specifications applicable to this Contract, but
not shown on the Drawings in their present form, or vice versa, shall be of
like effect as if shown or mentioned in both. Work not specified in either
the Drawings or in the Specifications, but involved in carrying out their
intent or in the complete and proper execution of the Work, is required and
shall be performed by the Contractor as though it were specifically
delineated or described.

The apparent silence of the Specifications as to any detail, or the apparent
omission from them of a detailed description concerning any work to be
done and materials to be furnished, shall be regarded as meaning that only
the best general practice is to prevail and that only material and
workmanship of the best quality is to be used, the interpretation of these
Specifications shall be made upon that basis.
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1.03 MATERIALS AND EQUIPMENT

A

City of Naples

Manufacturer:

All transactions with the manufacturers or subcontractors shall be through
the Contractor, unless the Contractor shall request and at the Engineer's
option, that the manufacturer or subcontractor deal directly with the
Engineer. Any such transactions shall not in any way release the
Contractor from his full responsibility under this Contract.

2. Any two (2) or more pieces of material or equipment of the same kind,
type, or classification, and being used for identical types of service, shall
be made by the same manufacturer.

Delivery:

1. The Contractor shall deliver materials in ample quantities to ensure the
most speedy and uninterrupted progress of the Work so as to complete the
Work within the allotted time.

2. The Contractor shall also coordinate deliveries in order to avoid delay in,

or impediment of, the progress of the work of any related Contractor.

Tools and Accessories:

The Contractor shall, unless otherwise stated in the Contract Documents,
furnish with each type, kind, or size of equipment, one (1) complete set of
suitably marked high grade special tools and appliances which may be
needed to adjust, operate, maintain, or repair the equipment. Such tools
and appliances shall be furnished in approved painted steel cases, properly
labeled and equipped with good grade cylinder locks and duplicate keys.

Spare parts shall be furnished as specified herein and as recommended by
the manufacturer necessary for the operation of the equipment, not
including materials required for routine maintenance.

Each piece of equipment shall be provided with a substantial nameplate,
securely fastened in place and clearly inscribed with the manufacturer's
name, year of manufacture, serial number, weight, and principal rate data.

Service of Manufacturer's Engineer:

1.

The Contract Prices for equipment shall include the cost of furnishing a
competent and experienced engineer or superintendent who shall represent
the manufacturer and shall assist the Contractor, when required, to install,
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adjust, test, and place in operation, the equipment in conformity with the
Contract Documents.

After the equipment is placed in permanent operation by the Owner, such
engineer or superintendent shall make all adjustments and tests required by
the Engineer to prove that such equipment is in proper and satisfactory
operating condition, and shall instruct such personnel as may be
designated by the Owner in the proper operation and maintenance of such
equipment.

1.04 INSPECTION AND TESTING

A

B.

City of Naples

General:

Costs:

For tests specified to be made by the Contractor, the testing personnel shall
make the necessary inspections and tests, and the reports thereof shall be
in such form as will facilitate checking to determine compliance with the
Contract Documents. Five (5) copies of the reports shall be submitted,
and authoritative certification thereof must be furnished to the Engineer as
a prerequisite for the acceptance of any material or equipment.

If, in the making of any test of any material or equipment, it is ascertained
by the Engineer that the material or equipment does not comply with the
Contract Documents, the Contractor will be notified thereof, and he will
be directed to refrain from delivering said material or equipment, or to
remove it promptly from the site or from the Work and replace it with
acceptable material, without cost to the Owner.

Tests of electrical and mechanical equipment and appliances shall be
conducted in accordance with the recognized test codes of the ANSI,
ASME, or the IEEE, except as may otherwise be stated herein.

The Contractor shall be fully responsible for the proper operation of
equipment during testing and instruction periods and shall neither have nor
make any claim for damage which may occur to equipment prior to the
time when the Owner formally takes over the operation thereof.

All inspection and testing of materials furnished under this Contract will
be provided by the Contractor, unless otherwise expressly specified.

The cost of shop and field tests of equipment and of certain other tests
specifically called for in the Contract Documents shall be borne by the
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City of Naples

Contractor, and such costs shall be deemed to be included in the Contract
Price.

Materials and equipment submitted by the Contractor as the equivalent to
those specifically named in the Contract may be tested by the Owner for
compliance.  The Contractor shall reimburse the Owner for the
expenditures incurred in making such tests of materials and equipment
which are rejected for non-compliance.

Certificate of Manufacture:

Contractor shall furnish to Engineer authoritative evidence in the form of a
certificate of manufacture that the materials to be used in the Work have
been manufactured and tested in conformity with the Contract Documents.

These certificates shall be notarized and shall include copies of the results
of physical tests and chemical analyses, where necessary, that have been
made directly on the product or on similar products of the manufacturer.

Shop Tests:

1.

Each piece of equipment for which pressure, duty, capacity, rating,
efficiency, performance, function, or special requirements are specified
shall be tested in the shop of the maker in a manner which shall
conclusively prove that its characteristics comply fully with the
requirements of the Contract Documents.

Five (5) copies of the manufacturer's actual test data and interpreted results
thereof, accompanied by a certificate of authenticity sworn to by a
responsible official of the manufacturing company and/or independent
laboratory, shall be submitted to the Engineer for approval.

The cost of shop tests and of furnishing manufacturer's preliminary and
shop test data of operating equipment shall be borne by the Contractor.

Start-up Tests:

1.

As soon as conditions permit, the Contractor shall furnish all labor,
materials, and instruments and shall make start-up tests of equipment.

If the start-up tests disclose any equipment furnished under this Contract
which does not comply with the requirements of the Contract Documents,
the Contractor shall, prior to demonstration tests, make all changes,
adjustments, and replacements required. The furnishing Contractor shall
assist in the start-up tests as applicable.
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F.

Demonstration Tests:

Prior to Contractor's request for a Substantial Completion inspection, all
equipment and piping installed under this Contract shall be subjected to
demonstration tests as specified or required to prove compliance with the
Contract Documents.

The Contractor shall furnish labor, fuel, energy, water, and all other
materials, equipment, and instruments necessary for all demonstration
tests, at no additional cost to the Owner. Contractor shall assist in the
demonstration tests as applicable.

1.05 LINES AND GRADES

A

B.

City of Naples

Grade:

All work under this Contract shall be constructed in accordance with the
lines and grades shown on the Drawings, or as given by the Engineer. The
full responsibility for keeping alignment and grade shall rest upon the
Contractor.

The Engineer will establish bench marks and baseline controlling points.
Reference marks for lines and grades as the Work progresses will be
located by the Contractor to cause as little inconvenience to the
prosecution of the Work as possible. The Contractor shall so place
excavation and other materials as to cause no inconvenience in the use of
the reference marks provided. He shall remove any obstructions placed by
him contrary to this provision.

Surveys:

1.

The Contractor shall furnish and maintain, at his own expense, stakes and
other such materials.

The Contractor shall check such reference marks by such means as he may
deem necessary and, before using them, shall call the Engineer's attention
to any inaccuracies.

The Contractor shall, at his own expense, establish all working or
construction lines and grades as required from the reference marks set by
the Engineer, and shall be solely responsible for the accuracy thereof. He
shall, however, be subject to the check and review by the Engineer.
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C.

Safeguarding Marks:

1.

The Contractor shall safeguard all points, stakes, grade marks,
monuments, and bench marks made or established on the Work, bear the
cost of re-establishing them if disturbed, and bear the entire expense of
rectifying work improperly installed due to not maintaining or protecting
or to removing without authorization such established points, stakes, and
marks.

The Contractor shall safeguard all existing and known property corners,
monuments, and marks adjacent to but not related to the Work and shall
bear the cost of re-establishing them if disturbed or destroyed.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

City of Naples

END OF SECTION
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SECTION 01010 - SUMMARY OF PROJECT

PART 1 - GENERAL

1.01 WORK COVERED BY CONTRACT DOCUMENTS

A

This Contract is for the construction of the City of Naples, WRF Aeration Monitor
and Control Instrumentation Improvement Project as shown on the Drawings and
specified herein. The Work consists of furnishing all labor, equipment, and
materials for the construction of the facilities consisting of, but not limited to, the
following:

All work for the Project shall be constructed in accordance with the Drawings and
Specifications and the proposed improvements will be awarded and constructed, if
award is made, under one Contract. Bids shall be submitted for furnishing,
delivering and installing all materials, equipment and services, including labor, for
the Work, which generally involves:

Installation of all Monitoring Dissolved Oxygen (DO) Devices, PLC, power,
communications, junctions, conduits, conductors, flushing systems, integration,
and all related and required hardware, materials, and assemblies necessary for
compete and operational systems for the Aeration Basins that will allow real time
monitoring, tracking, and control for the Blower systems of the aeration basins
and improve treatment throughout various stages of the Treatment Plant.

1.02 PROJECT SEQUENCE

A.

The Contractor shall establish his work sequence based on the use of crews to
facilitate completion of construction and testing within the specified Contract
Time(s). The proposed project sequence, including Contractor's plans for
provision of temporary facilities, shall be submitted to the Engineer prior to
construction.

The Contractor will be required to meet the substantial and final completion dates.

1. All Work included in the Contract Documents will be substantially
completed within one hundred twenty (120) days and finally complete one
hundred fifty (150) days after the date when Contract Times commence to
run.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

City of Naples

END OF SECTION
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PART 1 - GENERAL

SECTION 01340

SHOP DRAWINGS

1.01 DESCRIPTION

A

City of Naples

Scope of Work:

1.

The Contractor shall submit to the Engineer for review and approval, such
Shop Drawings, Test Reports, and Product Data on materials and
equipment (hereinafter in this Section called Data), and material samples
(hereinafter in this Section called Samples) as are required for the proper
control of work, including but not limited to those Shop Drawings, Data,
and Samples for materials and equipment specified elsewhere in the
Specifications and in the Drawings.

Within fourteen (14) calendar days after the Notice to Proceed, the
Contractor shall submit to the Engineer a complete list of preliminary Data
on items for which Shop Drawings are to be submitted. Included in this
list shall be the names of all proposed manufacturers furnishing specified
items. Review of this list by the Engineer shall in no way expressed or
implied relieve the Contractor from submitting complete Shop Drawings
and providing materials, equipment, etc., fully in accordance with the
Contract Documents. This procedure is required in order to expedite final
review of Shop Drawings.

The Contractor is to maintain an accurate updated submittal log and will
bring this log to each scheduled progress meeting with the Owner and the
Engineer. This log should include the following items:

a. Submittal description and number assigned.
b. Date to Engineer.
C. Date returned to Contractor (from Engineer).

d. Status of submittal (Approved, Approved as Noted, Amend and
Resubmit, and Rejected).

e. Date of resubmittal and return (as applicable).
f. Date material release (for fabrication).
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g. Projected date of fabrication.
h. Projected date of delivery to site.

i. Status of O&M manuals submittal.

J. Specification Section.
k. Drawings sheet number.
B. Related Requirements Described Elsewhere:

1. Material and Equipment: Section 01600.

2. Project Record Documents: Section 01720.

3. Operating and Maintenance Data: Section 01730.
1.02 CONTRACTOR'S RESPONSIBILITY

A It is the responsibility of the Contractor to check all drawings, data and samples
prepared before submitting them to the Engineer for review. Each and every copy
of the Drawings and data shall bear the Contractor's stamp showing that they have
been so checked. Shop drawings submitted to the Engineer without the
Contractor's stamp will be returned to the Contractor for conformance with this
requirement. Shop drawings shall indicate any deviations in the submittal from
requirements of the Contract Documents. If the Contractor takes exception to the
specifications, the Contractor shall note the exception in the letter of transmittal to
the Engineer.

B. Determine and verify:
1. Field measurements.
2. Field construction criteria
3. Catalog numbers and similar data.
4, Conformance with Specifications.
C. The Contractor shall furnish the Engineer a schedule of Shop Drawing submittals

fixing the respective dates for the submission of shop and working drawings, the
beginning and ending of manufacture, testing, and installation of materials,
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City of Naples

supplies, and equipment. This schedule shall indicate those that are critical to the
progress schedule.

The Contractor shall not begin any of the work covered by a Shop Drawing, Data,
or a Sample returned for correction until a revision or correction thereof has been
reviewed and returned to him, by the Engineer, with approval.

The Contractor shall submit to the Engineer all drawings and schedules
sufficiently in advance of construction requirements to provide no less than thirty
(30) calendar days for checking and appropriate action from the time the Engineer
receives them.

All submittals shall be accompanied with a transmittal letter prepared in duplicate
containing the following information:

1. Date.

2. Project Title and Number.

3. Contractor's name and address.

4, The number of each Shop Drawings, Project Data, and Sample submitted.
5. Notification of Deviations from Contract Documents.

a. The Contractor shall indicate in bold type at the top of the cover
sheet of submittal of shop drawing if there is a deviation from the
Drawings, Specifications, or referenced specifications or codes.

b. The Contractor shall also list any deviations from the Drawings,
Specifications, or referenced specifications or codes and identify in
green ink prominently on the applicable Shop Drawings.

6. Submittal Log Number conforming to Specification Section Number.

The Contractor shall submit four (4) copies of descriptive or product data
information and Shop Drawings to the Engineer plus the number of copies which
the Contractor requires returned. All blueprint Shop Drawings shall be submitted
with one (I) set of mylar reproducibles and the same number of prints as Shop
Drawings, plus the number of copies which the Contractor requires returned. The
Engineer will review the blueprints and return to the Contractor the set of marked-
up mylar reproducibles with appropriate review comments.

The Contractor shall be responsible for and bear all costs of damages which may
result from the ordering of any material or from proceeding with any part of Work
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prior to the completion of the review by the Engineer of the necessary Shop
Drawings.

The Contractor shall be fully responsible for observing the need for and making
any changes in the arrangement of piping, connections, wiring, manner of
installation, etc., which may be required by the materials/equipment he proposes
to supply both as pertains to his own work and any work affected under other
parts, headings, or divisions of the Drawings and Specifications.

The Contractor shall not use Shop Drawings as a means of proposing alternate
items to demonstrate compliance with the Drawings and Specifications.

Each submittal will bear a stamp indicating that Contractor has satisfied
Contractor's obligations under the Contract Documents with respect to
Contractor's review and approval of that submittal as illustrated below.

(OWNER'S NAME)
(PROJECT NAME)
(PROJECT NUMBER)

SHOP DRAWING NO.:

SPECIFICATION SECTION: DRAWING NO.

WITH RESPECT TO THIS SHOP DRAWING OR SAMPLE, | HAVE DETERMINED AND
VERIFIED ALL QUANTITIES, DIMENSIONS, SPECIFIED PERFORMANCE CRITERIA,
INSTALLATION REQUIREMENTS, MATERIALS, CATALOG NUMBERS, AND SIMILAR
DATA WITH RESPECT THERETO AND REVIEWED OR COORDINATED THIS SHOP
DRAWING OR SAMPLE WITH OTHER SHOP DRAWINGS AND SAMPLES AND WITH
THE REQUIREMENTS OF THE WORK, THE CONTRACT DOCUMENTS AND
EXISTING FIELD CONDITIONS.

NO VARIATION FROM CONTRACT DOCUMENTS
VARIATION FROM CONTRACT DOCUMENTS AS SHOWN
(CONTRACTOR'S NAME)

(CONTRACTOR'S ADDRESS)

BY: DATE:
AUTHORIZED SIGNATURE
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Drawings and schedules shall be checked and coordinated with the work of all
trades and sub-contractors involved, before they are submitted for review by the
Engineer and shall bear the Contractor's stamp of approval as evidence of such
checking and coordination. Drawings or schedules submitted without this stamp
of approval shall be returned to the Contractor for resubmission.

1.03 ENGINEER'S REVIEW OF SHOP DRAWINGS

A

City of Naples

The Engineer's review of Shop Drawings, Data, and Samples as submitted by the
Contractor will be to determine if the items(s) generally conforms to the
information in the Contract Documents and is compatible with the design concept.
The Engineer's review and exceptions, if any, will not constitute an approval of
dimensions, connections, quantities, and details of the material, equipment,
device, or item shown. Engineer will place Shop Drawings in the mail to the
Contractor within 30 days of receipt.

The review of drawings and schedules will be general, and shall not be construed:
1. As permitting any departure from the Contract Documents.

2. As relieving the Contractor of responsibility for any errors, including
details, dimensions, and materials.

3. As approving departures from details furnished by the Engineer, except as
otherwise provided herein.

If the drawings or schedules as submitted describe variations and show a
departure from the Contract Documents which the Engineer finds to be in the
interest of the Owner and to be so minor as not to involve a change in Contract
Price or contract time, the Engineer may return the reviewed drawings without
noting an exception.

"Approved As Noted" - Contractor shall incorporate Engineer's comments into the
submittal before release to manufacturer. The Contractor shall send a letter to the
Engineer acknowledging the comments and their incorporation into the Shop
Drawing.

"Amend And Resubmit" - Contractor shall resubmit the Shop Drawing to the
Engineer. The resubmittal shall incorporate the Engineer's comments highlighted
on the Shop Drawing.

"Rejected" - Contractor shall correct, revise and resubmit Shop Drawing for
review by Engineer.
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Resubmittals will be handled in the same manner as first submittals. On
resubmittals the Contractor shall direct specific attention, in writing or on
resubmitted Shop Drawings, to revisions other than the corrections requested by
the Engineer on previous submissions. The Contractor shall make any corrections
required by the Engineer.

If the Contractor considers any correction indicated on the drawings to constitute a
change to the Drawings or Specifications, the Contractor shall give written notice
thereof to the Engineer.

When the Shop Drawings have been completed to the satisfaction of the Engineer,
the Contractor shall carry out the construction in accordance therewith and shall
make no further changes therein except upon written instructions from the
Engineer.

No partial submittals will be reviewed. Submittals not deemed complete will be
stamped "Rejected" and returned to the Contractor for resubmittal. Unless
otherwise specifically permitted by the Engineer, make all submittals in groups
containing all associated items for:

1. Systems.
2. Processes.
3. As indicated in specific Specifications Sections.

All drawings, schematics, manufacturer's product Data, certifications, and other
Shop Drawing submittals required by a system specification shall be submitted at
one time as a package to facilitate interface review.

Only the Engineer shall utilize the color "red" in marking Shop Drawing
submittals.

Shop drawing and submittal data shall be reviewed by the Engineer for each
original submittal and first resubmittal; thereafter review time for subsequent
resubmittals shall be charged to the Contractor and the Contractor shall reimburse
the Owner for services rendered by the Engineer as specified in the
Supplementary Conditions.

1.04 SHOP DRAWINGS

A

City of Naples

When used in the Contract Documents, the term "Shop Drawing” shall be
considered to mean Contractor's plans for materials and equipment which become
an integral part of the Project. Shop Drawings shall be complete and detailed and
shall consist of fabrication, erection, setting and schedule drawings,
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manufacturer's scale drawings, and wiring and control diagrams. Catalogs cuts,
catalogs, pamphlets, descriptive literature, and performance and test data shall be
considered only as supportive information to required Shop Drawings as defined
above. As used herein, the term "manufactured” applies to standard units usually
mass-produced; and "fabricated” means items specifically assembled or made out
of selected materials to meet individual design requirements.

Manufacturer's catalog sheets, brochures, diagrams, illustrations, and other
standard descriptive data shall be clearly marked to identify pertinent materials,
products, or models. Delete information which is not applicable to the Work by
striking or cross-hatching.

Each Shop Drawing shall be submitted with an 8-1/2" by 11" cover sheet which
shall include a title block for the submittal. Each Shop Drawing cover sheet shall
have a blank area 3-1/2 inches high by 4-1/2 inches wide, located adjacent to the
title block. The title block/cover sheet shall display the following:

1. Project Title and Number.

2. Name of project building or structure.

3. Number and title of the Shop Drawing.

4, Date of Shop Drawing or revision.

5. Name of Contractor and subcontractor submitting drawing.
6. Supplier/manufacturer.

7. Separate detailer when pertinent.

8. Specification title and Section number.

9. Applicable Drawing number.

Data on materials and equipment shall include, without limitation, materials and
equipment lists, catalog data sheets, catalog cuts, performance curves, diagrams,
verification of conformance with applicable standards or codes, materials of
construction, and similar descriptive material. Materials and equipment lists shall
give, for each item thereon, the name and location of the supplier or manufacturer,
trade name, catalog reference, size, finish, and all other pertinent Data.

For all mechanical and electrical equipment furnished, the Contractor shall
provide a list including the equipment name, and address, and telephone number

ITB 14-025



of the manufacturer's representative and service company so that service and/or
spare parts can be readily obtained.

If drawings show variations from Contract requirements because of standard shop
practice or for other reasons, the Contractor shall describe such variations in his
letter of transmittal. If acceptable, proper adjustment in the Contract shall be
implemented where appropriate. If the Contractor fails to describe such
variations, he shall not be relieved of the responsibility for executing the Work in
accordance with the Contract, even though such drawings have been reviewed.

All manufacturers or equipment suppliers who propose to furnish equipment or
products shall submit an installation list to the Engineer along with the required
shop drawings. The installation list shall include at least five (5) installations
where identical equipment has been installed and has been in operation for a
period of at least two (2) years unless specified otherwise in the Specification
Section applicable.

1.05 WORKING DRAWINGS

A

When used in the Contract Documents, the term "Working Drawings™ shall be
considered to mean the Contractor's plan for temporary structures such as
temporary bulkheads, support of open cut excavation, support of utilities, ground
water control systems, forming and falsework for underpinning, and for such other
work as may be required for construction but does not become an integral part of
the Project.

Copies of working drawings as noted in paragraph 1.05 A. above, shall be
submitted to the Engineer where required by the Contract Documents or requested
by the Engineer, and shall be submitted at least thirty (30) calendar days (unless
otherwise specified by the Engineer) in advance of their being required for the
Work.

Working Drawings shall be signed by a registered Professional Engineer,
currently licensed to practice in the State of Florida, and shall convey, or be
accompanied by, calculation or other sufficient information to completely explain
the structure, machine, or system described and its intended manner of use. Prior
to commencing such work, working drawings must have been reviewed without
specific exceptions by the Engineer, which review will be for general
conformance and will not relieve the Contractor in any way from his
responsibility with regard to the fulfillment of the terms of the Contract. All risks
to new or existing work are assumed by the Contractor; the Owner and Engineer
shall have no responsibility therefor.

1.06 SAMPLES

City of Naples
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The Contractor shall furnish, for the approval of the Engineer, samples required
by the Contract Documents or requested by the Engineer. Samples shall be
delivered to the Engineer as specified or directed. The Contractor shall prepay all
shipping charges on samples. Materials or equipment for which samples are
required shall not be used in the Work until approved by the Engineer.

Samples shall be of sufficient size and quantity to clearly illustrate:

1. Functional characteristics of the product, with integrally related parts and
attachment devices.

2. Full range of color, texture, and pattern.
3. A minimum of three (3) samples of each item shall be submitted.

Each sample shall have a label indicating:

1. Name of Project.

2. Name of Contractor and subcontractor.

3. Material or equipment represented.

4, Place of origin.

5. Name of producer/supplier and brand (if any).
6. Location in Project.

7. Submittal and specification numbers.

(Samples of finished materials shall have additional marking that will identify
them under the finished schedules.)

The Contractor shall prepare a transmittal letter and a description sheet for each
shipment of samples. The description sheet shall contain the information required
in Paragraphs 1.06B and C above. He shall enclose a copy of the letter and
description sheet with the shipment and send a copy of the letter and description
sheet to the Engineer. Approval of a sample shall be only for the characteristics or
use named in such approval and shall not be construed to change or modify any
Contract requirements.

Approved samples not destroyed in testing shall be sent to the Engineer or stored
at the site of the Work. Approved Samples of the hardware in good condition will
be marked for identification and may be used in the Work. Materials and
equipment incorporated in the Work shall match the approved Samples. Samples
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which failed testing or were not approved will be returned to the Contractor at his
expense, if so requested at time of submission.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION
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PART 1 - GENERAL

1.01 DESCRIPTION

A

SECTION 01600

MATERIAL AND EQUIPMENT

Scope of Work: Material and equipment incorporated into the Work:

1. Manufactured and fabricated products:

a.

Design, fabricate and assemble in accord with the best engineering
and shop practices.

b. Manufacture like parts of duplicate units to standard sizes and
gauges, to be interchangeable.

C. Two (2) or more items of the same kind shall be identical, by the
same manufacturer.

d. Products shall be suitable for service conditions.

e. Equipment capacities, sizes and dimensions shown or specified
shall be adhered to unless variations are specifically approved in
writing.

2. Do not use material or equipment for any purpose other than that for which

it is designed or specified.

1.02 MANUFACTURER'S INSTRUCTIONS FOR INSTALLATION

A

City of Naples

When Contract Documents require that installation of work shall comply with
manufacturer's printed instructions, obtain and distribute copies of such
instructions to parties involved in the installation, including five copies of the

Engineer.

1. Maintain one (1) set of complete instructions at the job site during
installation and until completion.

Handle, install, connect, clean, condition and adjust products in strict accord with
such instructions and in conformity with specified requirements.
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1. Should job conditions or specified requirements conflict with
manufacturer's instructions, consult with Engineer for further instructions.

2. Do not proceed with work without clear instructions.
Perform work in accordance with manufacturer's instructions. Do not omit any

preparatory step or installation procedure unless specifically modified or
exempted by Contract Documents.

1.03 TRANSPORTATION AND HANDLING

A

Arrange deliveries of products in accordance with progress schedules, coordinate
to avoid conflict with work and conditions at the site.

1. Deliver products in undamaged condition, in manufacturer's original
containers or packaging, with identifying labels intact and legible.

2. Immediately on delivery, inspect shipments to assure compliance with
requirements of Contract Documents and approved submittals, and that
products are properly protected and undamaged.

Provide equipment and personnel to handle products by methods to prevent
soiling or damage to products or packaging.

1.04 STORAGE AND PROTECTION

A

City of Naples

The Contractor shall furnish a covered, weather-protected storage structure
providing a clean, dry, noncorrosive environment for all mechanical equipment,
valves, architectural items, electrical and instrumentation equipment, and special
equipment to be incorporated into this Project. Storage or equipment shall be in
strict accordance with the "instructions for storage” of each equipment supplier
and manufacturer including connection of heaters, placing of storage lubricants in
equipment, etc. Corroded, damaged or deteriorated equipment and parts shall be
replaced before acceptance of the project. Equipment and materials not properly
stored will not be included in a payment estimate.

Store products in accord with manufacturer's instructions, with seals and labels
intact and legible.

1. Store products subject to damage by the elements in weather-tight
enclosures.
2. Maintain temperature and humidity within the ranges required by

manufacturer's instructions.
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3. Store fabricated products above the ground, on blocking or skids, prevent
soiling or staining. Cover products which are subject to deterioration with
impervious sheet coverings, provide adequate ventilation to avoid
condensation.

4. Store loose granular materials in a well-drained area on solid surfaces to
prevent mixing with foreign matter.

All materials and equipment to be incorporated in the work shall be handled and
stored by the Contractor before, during and after shipment in a manner to prevent
warping, twisting, bending, breaking, chipping, rusting, and any injury, theft or
damage of any kind whatsoever to the material or equipment.

Cement, sand and lime shall be stored under a roof and off the ground and shall be
kept completely dry at all times. All structural and miscellaneous steel, and
reinforcing steel shall be stored off the ground or otherwise to prevent
accumulations of dirt or grease, and in a position to prevent accumulations of
standing water and to minimize rusting. Beams shall be stored with the webs
vertical. Precast concrete beams shall be handled and stored in a manner to
prevent accumulations of dirt, standing water, staining, chipping or cracking.
Brick, block and similar masonry products shall be handled and stored in a
manner to reduce breakage, chipping, cracking and spalling to a minimum.

All materials, which, in the opinion of the Engineer, have become so damaged as
to be unfit for the use intended or specified shall be promptly removed from the
site of the work, and the Contractor shall receive no compensation for the
damaged material or its removal.

Arrange storage in a manner to provide easy access for inspection. Make periodic
inspections of stored products to assure that products are maintained under
specified conditions, and free from damage or deterioration.

Protection After Installation: Provide substantial coverings as necessary to protect
installed products from damage from traffic and subsequent construction
operations. Remove covering when no longer needed.

The Contractor shall be responsible for all material, equipment and supplies sold
and delivered to the Owner under this Contract until final inspection of the work
and acceptance thereof by the Owner. In the event any such material, equipment
and supplies are lost, stolen, damaged or destroyed prior to final inspection and
acceptance, the Contractor shall replace same without additional cost to the
Owner.

Should the Contractor fail to take proper action on storage and handling of
equipment supplied under this Contract within seven (7) days after written notice
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to do so has been given, the Owner retains the right to correct all deficiencies
noted in previously transmitted written notice and deduct the cost associated with
these corrections from the Contractor's Contract. These costs may be comprised
of expenditures for labor, equipment usage, administrative, clerical, engineering
and any other costs associated with making the necessary corrections.

1.05 STORAGE AND HANDLING OF EQUIPMENT ON SITE

A

City of Naples

Because of the long period allowed for construction, special attention shall be
given to the storage and handling of equipment on site. As a minimum, the
procedure outlined below shall be followed:

1.

Materials shall not be shipped until approved by the Engineer. The intent
of this requirement is to avoid unnecessary delivery of unapproved
materials and to reduce on-site storage time prior to installation and/or
operation. Under no circumstances shall major equipment or finish
products be delivered to the site more than one month prior to installation
without written authorization from the Engineer. Materials shipped to the
site, or temporarily stored off-site in approved locations, shall be stored in
accordance with Paragraph 1.04, herein.

All equipment having moving parts such as gears, electric motors, etc.
and/or instruments shall be stored in a temperature and humidity
controlled building approved by the Engineer, until such time as the
equipment is to be installed.

All equipment shall be stored fully lubricated with oil, grease, etc. unless
otherwise instructed by the manufacturer.

Manufacturer's storage instructions shall be carefully studied by the
Contractor and reviewed with the Engineer by him. These instructions
shall be carefully followed and a written record of this kept by the
Contractor.

Moving parts shall be rotated a minimum of once weekly to insure proper
lubrication and to avoid metal-to-metal "welding”. Upon installation of
the equipment, the Contractor shall start the equipment, at least half the
load, once weekly for an adequate period of time to insure that the
equipment does not deteriorate from lack of use.

Lubricants shall be changed upon completion of installation and as
frequently as required thereafter during the period between installation and
acceptance. Mechanical equipment to be used in the work, if stored for
longer than ninety (90) days, shall have the bearings cleaned, flushed and
lubricated prior to testing and startup, at no extra cost to the Owner.
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7. Prior to acceptance of the equipment, the Contractor shall have the
manufacturer inspect the equipment and certify that its condition has not
been detrimentally affected by the long storage period. Such certifications
by the manufacturer shall be deemed to mean that the equipment is judged
by the manufacturer to be in a condition equal to that of equipment that
has been shipped, installed, tested and accepted in a minimum time period.
As such, the manufacturer will guarantee the equipment equally in both
instances. If such a certification is not given, the equipment shall be
judged to be defective. It shall be removed and replaced at the
Contractor's expense.

1.06 SPARE PARTS

A

Spare parts for certain equipment provided under Division 13: Special
Construction and Division 15: Mechanical have been specified in the pertinent
sections of the Specifications. The Contractor shall collect and store all spare
parts so required in an area to be designated by the Engineer. In addition, the
Contractor shall furnish to the Engineer an inventory listing all spare parts, the
equipment they are associated with, the name and address of the supplier, and the
delivered cost of each item. Copies of actual invoices for each item shall be
furnished with the inventory to substantiate the delivered cost.

1.07 GREASE, OIL AND FUEL

A

All grease, oil and fuel required for testing of equipment shall be furnished with
the respective equipment. The Owner shall be furnished with a year's supply of
required lubricants including grease and oil of the type recommended by the
manufacturer with each item of equipment supplied.

The Contractor shall be responsible for changing the oil in all drives and
intermediate drives of each mechanical equipment after initial break-in of the
equipment, which in no event shall be any longer than three (3) weeks of
operation.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

City of Naples

END OF SECTION
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SECTION 01720

RECORD DOCUMENTS

PART 1 - GENERAL

1.01 DESCRIPTION

A

Scope of Work: Maintain at the site for the Owner one (1) record copy of:

1. Drawings.

2. Specifications.

3. Addenda.

4, Change Orders and other modifications of the Contract.
5. Engineer's Field Orders or written instructions.

6. Approved Shop Drawings, Working Drawings and Samples.
7. Field Test records.

Related Requirements Described Elsewhere:

1. Field Engineering: Section 01050.

2. Shop Drawings, Working Drawings and Samples: Section 01340.

1.02 MAINTENANCE OF DOCUMENTS AND SAMPLES

A

City of Naples

Store documents and samples in Contractor's field office apart from documents
used for construction.

1. Provide files and racks for storage of documents.
2. Provide locked cabinet or secure storage space for storage of samples.

File documents and samples in accordance with CSI format with section numbers
as provided herein.

Maintain documents in a clean, dry, legible, condition and in good order. Do not
use record documents for construction purposes.
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Make documents and samples available at all times for inspection by the Engineer
or the Owner.

As a prerequisite for monthly Progress payments, the Contractor is to exhibit the
currently updated "Record Documents” for review by the Engineer and Owner.
Payment may be withheld if record documents are not satisfactorily maintained.

1.03 MARKING DEVICES

A

Provide felt tip marking pens for recording information in the color code
designated by the Engineer.

1.04 RECORDING

A

City of Naples

Label each document "PROJECT RECORD™" with a rubber stamp having one (1)
inch high letters.

Record information concurrently with construction progress.
1. Do not conceal any work until required information is recorded.

Drawings: Legibly and clearly mark, to scale, each drawing to record actual
construction:

1. All underground piping with elevations and dimensions. Changes to
piping location. Horizontal and vertical locations of underground utilities
and appurtenances, referenced to permanent surface improvements.
Actual installed pipe material, class, etc.

2. Location of internal utilities and appurtenances concealed in the
construction, referenced to visible and accessible features of the structure.

3. Field changes of dimension and detail.

4, Changes made by Field Order or by Change Order.

5. Details not on original Contract Drawings.

6. Equipment and piping relocations.

Specifications and Addenda: Legibly mark each section to record:

1. Manufacturer, trade name, catalog number of Supplier of each product and
item of equipment actually installed.
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1.05 SUBMITTAL

A

B.

2.

Changes made by Field Order or by Change Order.

Shop Drawings (after final review and approval): Provide four (4) sets of record
shop drawings within the Operation and Maintenance Manual, for each process
equipment, piping, electrical system and instrumentation system (see Section
01730); and one (1) complete electronic set supplied on CD or DVD.

At Contract closeout, deliver Record Documents to the Engineer for the Owner.

Accompany submittal with transmittal letter in duplicate, containing:

1.

2.

3.

4.

5.

Date.

Project title and number.

Contractor's name and address.

Title and number of each Record Document.

Signature of Contractor or his authorized representative.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED

City of Naples

END OF SECTION
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SECTION 01730

OPERATING AND MAINTENANCE MANUALS

PART 1 - GENERAL
1.01 DESCRIPTION
A. Scope of Work:

1. Compile product data and related information appropriate for Owner's
operation and maintenance of products furnished under Contract.

a. Prepare operating and maintenance data as specified in this Section
and as referenced in other pertinent sections of Specifications.

2. Instruct Owner's personnel in maintenance of products and in operation of
equipment and systems.

B. Related Requirements Described Elsewhere:
1. Project Record Documents: Section 01720

1.02 QUALITY ASSURANCE

A. Preparation of data shall be done by personnel:
1. Trained and experienced in maintenance and operation of described
products.
2. Familiar with requirements of the Section.
3. Skilled as technical writer to the extent required to communicate essential
data.
4, Skilled as draftsman competent to prepare required drawings.

1.03 FORM OF SUBMITTALS

A. Prepare data in form of an instructional manual for use by Owner's personnel.
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C.

City of Naples

Format:

1. Size: 8-1/2 inches x 11 inches.

2. Paper: 20 pound minimum, white, for typed pages.

3. Text: Manufacturer's printed data, or neatly typewritten.

4, Drawings:

a. Provide reinforced punched binder tab, bind in with text.
b. Reduce larger drawings and fold to size of text pages but not larger
than 14 inches x 17 inches.

5. Provide fly-leaf for each separate product, or each piece of operating
equipment.

a. Provide typed description of projects and major component parts of
equipment.
b. Provide identified tabs.

6. Cover: Identify each volume with typed or printed title "OPERATING

AND MAINTENANCE MANUAL". List:

a. Title of Project.

b. Identity of separate structure as applicable.

C. Identity of general subject matter covered in the manual.
d. Identity of consulting engineer for the project.

e. Identity of general contractor for the project.

Binders:

1. Commercial quality , three D-ring type binders with durable and cleanable
white plastic covers. Binders shall be presentation type with clear vinyl
covers on front, back and spine. Binders shall include two sheet lifters and
two, horizontal inside pockets.

2. Maximum D-ring width: 2 inches.
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When multiple binders are used, correlate the data into related consistent
groupings.

1.04 CONTENT OF MANUAL

A

City of Naples

Each volume of the operation and maintenance manual shall include:

1.

A neatly typewritten table of contents for each volume, arranged in
systematic order by division, as listed within the product specifications.

Contractor, name of responsible principal, address and telephone number.

A list of each project required to be included, indexed to content of the
volume.

List, with each project, name, address and telephone number of:

a. Subcontractor, manufacturer and installer name, addresses and
telephone numbers.

b. A list of each product required to be included, indexed to content
of the volume.

C. Identify area of responsibility of each product.

d. Local source of supply for parts and replacement equipment
including name, address and telephone number.

Identify each product by product name and other identifying symbols as set
forth in Contract Documents.

Product Design

1.

Provide hydraulic and engineering design criteria for each product as it
pertains to a particular unit process.

Provide a general description of each normal product operation as it
pertains to a particular unit process.

Product Data:

Include only those sheets which are pertinent to the specific product.
Hydraulic and engineering design criteria, information and procedures
required for normal control, process control and performance evaluations,
listing of spare parts required, maintenance and repair instructions, safety
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and personnel requirements and a "trouble shooting"” problem guide shall
be included in the manual. References to related products, manufacturer
and equipment histories, product catalogs, etc. shall not be included within
the content of the operation and maintenance manual.

2. Annotate each sheet to:
a. Clearly identify specific product or part installed.
b. Clearly identify data applicable to installation.
C. Delete references to inapplicable information.
3. Operation and maintenance information as herein specified.
4. Record shop drawings as submitted and approved with all corrections

made for each product.

D. Drawings:

1. Supplement product data with drawings as necessary to clearly illustrate:
a. Relations of component parts of equipment and systems.
b. Product assembly and disassembly for maintenance and repair

procedures.

C. Control and flow diagrams.
d. Representation of manufacturer's recommended spare parts.

2. Coordinate drawings with information in Project Record Documents to

assure correct illustration of completed installation.

3. Do not use Project Record Documents as maintenance drawings.
E. Written test, as required to supplement product data for the particular installation:
1. Organize in consistent format under separate headings for different
procedures.
2. Provide logical sequence of instruction of each procedure.
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F. Copy of each warranty, bond and service contract issued.

1. Provide information sheet for Owner's personnel, give:
a. Proper step-by-step procedures in the event of product failure.
b. Safety instructions for plant personnel in handling of failed
equipment.
C. Instances which might affect validity of warranties or bonds.

1.05 MANUAL FOR MATERIALS AND FINISHES

A. Submit six (6) copies of complete manual in final form.

B. Content: for architectural products, applied materials and finishes:
1. Manufacturer's data, giving full information on products.
a. Catalog number, size, composition.
b. Color and texture designations.
C. Information required for reordering special manufacturing
products.
2. Instructions for care and maintenance.
a. Manufacturer's recommendation for types of cleaning agents and
methods.
b. Cautions against cleaning agents and methods which are

detrimental to product.

C. Recommended schedule for cleaning and maintenance.
C. Content, for moisture protection and weather-exposed products:
1. Manufacturer's data, giving full information on products.

a. Applicable standards.
b. Chemical composition.

C. Details of installation.
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D.

2. Instructions for inspection, maintenance and repair.

Additional requirements for maintenance data: Respective sections of

Specifications.

1.06 MANUAL FOR EQUIPMENT AND SYSTEMS

A

B.

C.

City of Naples

Submit six (6) copies of complete manual in final form.

Provide table of contents for each unit of equipment and system.

1. List in entirety all sections pertinent to equipment operation and
maintenance.

2. Provide fly-leaf for each individual section identified by corresponding

section

number.

Content, for each unit of equipment and system, as appropriate:

1. Description of unit and component parts.

Provide general mechanical and process descriptions, normal
operating characteristics, and limiting conditions.

b. Performance curves, engineering data and tests as pertains to the
performance requirements as listed in the respective specifications.

C. Complete nomenclature and commercial number of replaceable
parts.

d. Summary of information listed on equipment and motor data
plates.

2. Operating procedures:

a. Start-up, break-in, routine and normal operating instructions.

b. Regulation, control, stopping, shut-down and emergency
instructions.

C. Summer and winter operating instructions.
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10.

11.

12.

d. Special operating instructions in the event of equipment failure or
emergency situations to insure uninterrupted plant operation.
Provide step-by-step instruction to initiate process alternatives.

Maintenance procedures:

a. Provide instructions for maintenance procedures during routine
operations.

b. Provide "trouble-shooting" guide.

C. Disassembly, repair and reassembly.

d. Alignment, adjusting and checking.

Servicing and lubrication schedules required, to insure maximum product
performance.

Manufacturer's printed operating and maintenance instructions.
Description of sequence of operation by control manufacturer.

Original manufacturer's parts list, illustrations, assembly drawings and
diagrams required for maintenance.

a. Predicted life of parts subject to wear.

b. Items recommended to be stocked as spare parts with
manufacturers part number.

As-installed control diagrams by controls manufacturer.

Each Contractor's coordination drawings.

a. As-installed color coded piping diagrams.

Charts of valve tag numbers, with location and function of each valve.

List of original manufacturer's spare parts, manufacturer's current prices
and recommended quantities to be maintained in storage.

Other data as required under respective sections of specifications.
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13.  Approved record shop drawings with all corrections made, and a copy of
the warranty statement, checkout memo, demonstration test procedures
and demonstration test certification.

D. Content, for each electric and electronic systems, as appropriate:
1. Description of system and component parts.
a. Function, normal operating characteristics, and limiting conditions.
b. Performance curves, engineering data and tests.
C. Complete nomenclature and commercial number of replaceable
parts.
2. Circuit directories and panelboards.
a. Electrical service
b. Controls
C. Communications
3. As installed color coded wiring diagrams.
4, Operating procedures:
a. Routine and normal operating instructions.
b. Sequences required.
C. Special operating instructions.
5. Maintenance procedures:
a. Routine operations.
b. Guide to "trouble-shooting".
C. Disassembly, repair and reassembly.

d. Adjustment and checking.

6. Manufacturer's printed operating and maintenance instructions.
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7. List of original manufacturer's spare parts, manufacturer's current prices,
and recommended quantities to be maintained in storage.

8. Other data as required under pertinent sections of specifications.

Prepare and include additional data when the need for such data becomes apparent
during instruction of Owner's personnel.

Additional requirements for operating and maintenance data:

1. Respective sections of Specifications.

1.07 SUBMITTAL SCHEDULE

A

E.

Submit two copies of preliminary draft of proposed formats and outlines of
contents of Operation and Maintenance Manuals within 150 days after Notice to
Proceed.

Submit two copies of completed data in preliminary form no later than 30 days
following Engineer's review of the last shop drawing of a product and/or other
submittal specified under Section 01340, but no later than delivery of equipment.
One copy will be returned with comments to be incorporated into the final copies
and the other copy will be retained on-site for use in any early training.

Submit four (4) copies of approved manual in final form directly to the offices of
the Engineer, Hartman & Associates, Inc., within 10 days after the reviewed copy
or last item of the reviewed copy is returned.

Provide four (4) copies of addenda to the operation and maintenance manuals as
applicable and certificates as specified within 30 days after final inspection.

Provide all data in electronic format on CD or DVD.

1.08 INSTRUCTION OF OWNER'S PERSONNEL

A

City of Naples

Prior to demonstration test, fully instruct Owner's designated operating and
maintenance personnel in operation, adjustment and maintenance of products,
equipment and systems.

Operating and maintenance manual shall constitute the basis of instruction.
Review contents of manual with Owner's operating and maintenance personnel in
full detail to explain all aspects of operations and maintenance.

Instructors shall be fully qualified personnel as outlined within the individual
equipment specifications. If no specific training specifications are listed with the

ITB 14-025



equipment, the Contractor shall provide the instruction with qualified Contractor
personnel.

The Contractor shall provide a list to the Owner indicating the date, time and
instructors that will be present for all training sessions.

The instructors shall provide for and prepare lesson scopes and handouts for up to
five individuals designated by the Owner that outline the items to be covered.
Separate sessions for operation and maintenance instruction shall be provided
consecutively. Handouts shall be submitted to the Owner with at least one week's
notice prior to the training sessions.

All instruction sessions shall be video taped with portable video recording
cameras and tapes supplied by the Contractor. Video taping shall be made by the
Contractor under the direction of the Owner using VHS compatible video taping
equipment.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

City of Naples

END OF SECTION
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SECTION 13410 - BASIC INSTRUMENTATION REQUIREMENTS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes: General administrative and procedural requirements for instrumentation
installations. Administrative and procedural requirements are included in this Section to expand on
requirements specified in Division 1.

1.02 SUBMITTALS

A. Shop Drawings: Submit in accordance with Sections 01340, Shop Drawings covering the items
ncluded under this Section. Shop Drawing submittals shall include:

1.
2.

3.

Product data for each product specified.

Wiring diagrams, both elementary and schematic, differentiating between manufacturer

installed and field-installed wiring.

Digital Systems: Provide the following:

a. Digital equipment layouts of input and output racks showing complete module model
number and addressing assignment. Layouts of port pin assignment, connection schematic
indicating cable types and port addresses.

Software Programs: One fully annotated printed copy of program prior to factory test. In
addition, provide required number of copies of latest revisions of program at time of acceptance
by OWNER. Submittal of printouts, listings, and screen images shall be supplied on paper
(hard copy). With concurrence of OWNER and ENGINEER, machine readable magnetic copies
may be supplied in addition to printed copies as a matter of convenience. Format of magnetic
media shall be as mutually agreed with OWNER.

Programmable Logic Controllers: Submits lists of input and output assignments, data file
structures used, and internal data points. Show points used to communicate with between PLCs
and the operator interface and data collection segments. Include complete, fully annotated
ladder logic diagrams complete with cross-reference listings.

Operator Interface and Supervisory Control: Submit "screen dump" images of each proposed
operator interface screen. Describe color schema, mouse button use, function key controls and
communication protocol with PLCs. Provide a flow diagram showing screen navigation. Show
sample event and alarm log outputs.

Data Collection: Submit details of data structures, communications protocols, data exchange
formats, sampling intervals, and file storage space management. Provide "screen dump" images
of historical trending.

Data Management and Reporting: Includes process data management, laboratory management,
and reporting. Submit data definitions, customization of base software, data entry screens,
menus, and report formats. Describe data entry, collection, and reporting scenarios. Describe
data file storage management including backup and archive operations.

B. Record Drawings: At Project closeout, submit record drawings of installed products, in accordance
with requirements of Section 01720.

1.

City of Naples

Where Drawings are drafted by computer equipment, CONTRACTOR shall furnish files on a
disk. These Drawings shall include changes made by Field Orders, Change Orders, Addenda,
and errors discovered during start-up and acceptance.
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C.

D.

2. Drawings shall include terminal numbers at each wiring termination and piping termination. A
complete system diagram shall be included.

Operation and Maintenance Manuals: Submit in accordance with requirements of Section 01730,

operation and maintenance manuals for items included under this Section.

1. Instructions shall be short, easy-to-understand directions specifically written for this Project
describing various possible methods of operating equipment. Instructions shall include
procedures for tests required, adjustments to be made, and safety precautions to be taken with
equipment. These documents are to be submitted to ENGINEER's office.

2. Provide 1 complete set of manufacturer's documentation covering programmable equipment
supplied. Include hardware manuals and prints as manufacturer normally ships with
programmable equipment.

a. Include complete software manuals for operating system, as well as manuals for any other
software. Written instructions for the operations and maintenance of software shall be
provided. The instructions shall be short, easy-to-understand directions specifically written
for this Project describing various possible methods of operating software.

b. Include program listings, point/address lists, cross-reference listings, images of screens,
data entry forms, and sample reports.

c. Manuals shall include instructions for program users and instructions for maintenance
programmers.

Warranty: Submit in accordance with requirements of Section 01720, warranties covering the items
included under this Section.

1.03 QUALITY ASSURANCE

A

Manufacturer’s Qualifications: Firms regularly engaged in manufacture of equipment, of types and
sizes required, and whose products have been in satisfactory use in similar service for not less than
5 years.

Codes and Standards:

1. National Electric Code.

2. Applicable State and local requirements.

3. UL listing and labeling shall be adhered to.

Items covered by this Section are designated as undelivered specifically manufactured equipment for
which associated progress payments will be made in accordance with this Specification.

Equipment that does not have a UL, FM, CSA, or other listed testing laboratory label shall be
furnished with a notarized letter signed by the supplier stating that equipment furnished has been
manufactured in accordance with National Electric Code and OSHA requirements.

CONTRACTOR shall provide permits and licenses, observe and abide by applicable laws,
regulations, ordinances, and rules of State, territory or political subdivision thereof, wherein the
Work is done. CONTRACTOR shall pay fees for permits, inspections, licenses, and certifications
when such fees are required.

To ensure timely performance and conformance with Specifications, Project meetings shall be held
at OWNER's facility once every 3 months during course of Project. Cost of such meetings shall be
included.
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Calibration Equipment and Testing Apparatus: Equipment supplier shall have available test and
calibration equipment for factory panel tests, installation, start-up, service contract, and maintenance
or troubleshooting purposes.
1. The equipment required for these tests is as follows:

a. One - Digital Multimeter with an accuracy of plus or minus 0.1 percent.

b. One - Signal calibrator for analog signals.

c. One - Programming terminal with software to configure programmable equipment.

Component Requirements: For the purposes of uniformity and conformance to industry standards,
signal transmission modes shall be either electronic 4-20 mA DC or pneumatic 3-15 psi only. No
other signal characteristics are acceptable, except for remote temperature detector (RTD) and
thermocouple (TC) sensing circuits; 4-20 mA DC signals shall be such that devices may be wired in
parallel for 1-5 volt DC as required. 1-5 volt DC mode shall be employed only within control panel
enclosures.

Responsibility and Coordination: Drawings and Specifications are intended to include details of a
complete equipment installation for purposes specified. CONTRACTOR shall be responsible for
details which may be necessary to properly install, adjust, and place in operation complete
installation. Any error on Drawings or in Specifications which prevents proper operation of supplied
system shall be shown correct at time of Shop Drawing submittal for approval or brought to
attention of ENGINEER with or prior to submittal.

CONTRACTOR shall be responsible for costs incurred to correct aforementioned errors brought to
ENGINEER's attention. CONTRACTOR shall assume full responsibility for additional costs which
may result from unauthorized deviations from Specifications.

1.04 DELIVERY, STORAGE, AND HANDLING

A

C.

Manufactured material shall be adequately packed to prevent damage during shipping, handling,
storage, and erection. Material shipped to Site shall be packed in a container properly marked for
identification. Blocks and padding shall be used to prevent movement.

CONTRACTOR shall inspect the material prior to removing it from carrier. If damage is observed,
CONTRACTOR shall immediately notify carrier so that a claim can be made. If no such notice is
given, material shall be assumed to be in undamaged condition; any subsequent damage that occurs
to the equipment shall be the responsibility of CONTRACTOR. Repair and replacement of damaged
parts will be done at no expense to OWNER.

CONTRACTOR shall be responsible for any damage charges resulting from handling of materials.

PART 2 - PRODUCTS

2.01 EQUIPMENT SUPPLIERS

A

References made in these Specifications to specific manufacturer’s products are intended to serve as
a guide to type, construction, and materials. Listing of a manufacturer does not imply acceptance by
ENGINEER of a manufacturer's particular product, product line, or latest product revision if it does
not meet Specifications.
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B.

Equipment Supplier: Equipment specified under Sections 13413 through 13899 and shown on

Drawings shall be designed as a system, fabricated or purchased, shipped to Site, and started up by a

qualified and approved equipment supplier. Intent is for unit responsibility.

1. Equipment supplier shall not assign any of its rights or delegate any of its obligations under
these Sections without prior written acceptance by ENGINEER.

2. Direct purchase of any items in these Sections by CONTRACTOR is not in compliance with
this Specification and will not be permitted.

2.02 EQUIPMENT

A

Transmitted electronic signals to equipment of other vendors and between control panels shall be a
separate isolated-floating output for each item of equipment and shall conform to ISA
Standard S50.1.

Enclosures shall be NEMA 12, 4, 4X, or 7 as indicated on Drawings. Intrinsically safe systems, shall
be furnished when called for.

No external power connections shall be allowed unless specifically called for in Specification.
Where an external power source is called for, unit shall accept 120 VAC, plus or minus 10 percent
power.

Current-to-current converters shall be used as power boosters to provide sufficient signal power as
required. It is equipment supplier's responsibility to determine under what circumstances and
locations power boosters are required, provide them, and integrate them into the instrumentation
system to make system function properly.

Separate power supplies shall be totally enclosed with solderless terminals for connections. They
shall be short circuit current limiting type that will automatically resume regulation after removal of
short circuit. They shall operate from 120 volt AC, plus or minus 10 percent power. Regulated
voltage shall be fixed. Units with internal trim potentiometers will be accepted.

1. Instruments shall be panel-mounted or enclosed for wall mounting as shown on Drawings.

Size and style of instruments are defined in Specifications. Pneumatic panel-mounted units shall
match in appearance similar electronic components.

Charts and scales are shown on Drawings. Standard scales shall not be accepted without
ENGINEER's approval if it differs from those shown. Ratio station scales and other scales shall be
graduated such that major graduations fall on whole numbers (i.e., 1, 2, 3, or 5, 10, 15, etc.) and
minor graduations fall on 0.1 or 0.2 intervals (i.e., 1.1, 1.2 or 11, 12, etc.). If two scales are called
for on ratio stations, each scale shall be indexed to meet Specification. Drawing of each scale for
ratio stations shall be submitted with Shop Drawings for approval.

Solid-state output switches, where used, shall be overvoltage transient protected and not be damaged
by dI/dT or dv/dt for their design application under this Contract.

Instruments shall be equipped with permanently attached identification tag. Tag shall be included on
field- and panel-mounted devices. Tags shall include ENGINEER's tag identification and
manufacturer's tag identification if different from ENGINEER's.
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1. Tags shall be either stamped metal or laminated phenolic with black letters engraved on a white
background. Field-mounted devices shall have tags fastened with screws. Devices mounted in
panels will be tagged inside panel on subplates or on device itself where it can be easily read.

Finish on instruments and accessories shall provide protection against corrosion by elements in
environment in which they are to be installed. Both the interior and exterior of enclosures shall be
finished. Extra paint of each color used on material shall be provided by manufacturer for touch-up
purposes.

Provide equipment identification nameplates complying with Section 16075. Nameplates shall
contain ENGINEER's item designation and, for indicators and transmitters, design range and units
of device shown.

2.03 SOURCE QUALITY CONTROL

A

Control and monitoring system control panels and computer equipment, if any, shall be tested at the
factory and witnessed by ENGINEER prior to shipment to Site. ENGINEER shall be given 4 weeks
notice before factory test date. Factory test shall include checking for conformity to Specifications,
fabrication, and nomenclature. Control and monitoring system logic and terminals shall be checked
line by line and function by function in total for conformity of Drawings.

Conduct preliminary testing prior to factory checkout by executing programs supplied for this
Project. Exercise inputs to test logic for correct function and proper response of outputs. Verify
correct interface with programs. Verify correct communications.

Factory testing shall be used to validate fieldbus and plant LAN/WAN interconnections. Proper
communication between devices and software components shall be demonstrated. Data Collection
and Data Management Reporting shall be demonstrated.

Equipment supplier shall have test equipment available at the factory. A full set of annotated logic
programs and wiring diagrams with the latest revisions shall be made available to ENGINEER at
factory for checking purposes. Drawings shall include wire numbers and terminal numbers.

Control panels and programmable equipment shall not be shipped to Site until logic conforms to
Contract requirements, physical changes required by testing are made, and tags conform to factory
test corrections. Equipment delivered to Site without factory test or corrections will be returned to
factory at CONTRACTOR's expense.

PART 3 - EXECUTION

3.01 INSTALLATION

A

Equipment provided under this Section shall be fabricated, assembled, erected, and placed in proper
operating condition in full conformity with detail drawings, specifications, engineering data,
instructions, and recommendations of equipment manufacturer as approved by ENGINEER.

Install equipment as indicated, in accordance with manufacturer's written instruction, and in
compliance with recognized industry practices to ensure that products fulfill requirements.
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Elements that are supported by plumbing or piping, or that have only plumbing or piping
connections shall be installed under those Sections.

Plumbing, piping, or pneumatic signal connections to elements requiring such connections shall be
made under those Sections. Control panels shall be installed in accordance with Division 16
Sections, with piping connections to control panels installed under Division 15 Sections.

Drawings are not intended to show every detail of construction or location of piping, ductwork, or
equipment. Where proper operation or construction makes it necessary or advisable to change
location of piping, instrumentation equipment, air ducts, or other equipment, CONTRACTOR shall
so inform ENGINEER for his approval and permission.

3.02 FIELD QUALITY CONTROL

A

Calibrate equipment in accordance with manufacturer's instructions to ranges or set points indicated
on Drawings.

Installation and Start-up: Equipment supplier shall have an established service facility from which
qualified technical service personnel and parts may be dispatched upon call. Such a service facility
shall be no more than 6 hours travel time from Site.

1. Equipment supplier shall provide an experienced, factory-trained, competent, and authorized
service representative for a minimum of 3 times at Site, including once during installation and
start-up and once during acceptance to inspect, check, and calibrate any part of system.
Supplier's service representative shall revisit Site for 8 hours per day as often as necessary after
installation until trouble is corrected and equipment has passed acceptance test and is operating
satisfactorily to ENGINEER.

2. Third trip is after equipment has been accepted and shall be used to instruct OWNER's
personnel in aspects of operation and maintenance, such as fuse locations, use of controls,
instruction manuals, etc. Third trip shall be for duration of two, 8-hour days at OWNER's
facility.

3.03 DEMONSTRATION

A

Upon completion of installation and calibration, demonstrate functioning of equipment in
accordance with requirements. Where possible, correct malfunctioning units at Site, then retest to
demonstrate compliance; otherwise, remove and replace with new or repaired units, and retest to
demonstrate compliance.

END OF SECTION
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SECTION 13413 - OPTICAL FIBER CABLING SYSTEMS

PART 1 - GENERAL

1.01 SUMMARY

A

Section Includes: Product and installation requirements for the following:
1. Fiber-optic (FO) Cables.
2.  Fiber-optic Connectors, Couplers, and Patch Panels.

1.02 SUBMITTALS

A

Shop Drawings: Submit in accordance with Section 01340, Shop Drawings covering the items

included under this Section. Shop Drawing submittals shall include:

1. Product data for each type of product specified.

2. Product certificates, signed by the communication system manufacturers, certifying that the
cables are suitable for the connected equipment as described in "Quality Assurance" Article
below.

1.03 QUALITY ASSURANCE

A

Manufacturers Qualifications: Firms regularly engaged in manufacture of equipment, of types and
sizes required, and whose products have been in satisfactory use in similar service for not less than
5 years.

Connected Equipment Manufacturer Certifications: Where cables specified in this Section are used
to provide signal paths for systems specified in other sections of these Specifications, or for systems
furnished under other contracts, obtain review of the cable characteristics and certification for use
with the connected system equipment by the connected equipment manufacturers.

UL Compliance: For cables that may be run in plenum ceilings or other air-handling spaces, provide
cables tested for compliance with applicable requirements of UL Standard 910, "Test Method for
Fire and Smoke Characteristics of Electrical and Optical Fiber Cables Used in Air-Handling
Spaces.” In addition, provide FO cables that have passed the UL VW-1 flame test.

EIA/TIA Compliance: Comply with applicable requirements of EIA Standards, EIA-440, -455, -458,
-475, -509, -568-b.3, and 598-a pertaining to optical fiber cable and system component construction
and installation. EIA/TIA-455-61, FOTP-61, Measurement of Fiber or Cable Attenuation Using an
OTDR.

Fiber Optics Experience: CONTRACTOR must be able to prove to the satisfaction of OWNER that
it has significant experience in the installation of fiber-optics cable systems. Installation must
include installation of fiber-optics cable, fiber termination, knowledge of interconnect equipment,
and a thorough knowledge of testing procedures.

Labeling: Handwritten labels are not acceptable. All labels shall be machine printed on clear or
opaque tape, stenciled onto adhesive labels, or type written onto adhesive labels. The font shall be at
least 1/8 inch in height, block characters, and legible. The text shall be of a color contrasting with
the label such that is may be easily read. If labeling tape is utilized, the font color shall contrast with
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the background. Patch panels shall exhibit workstation numbers or some type of location identifier,
in sequential order, for all workstations or devices attached. Each fiber-optics cable segment shall be
labeled at each end with its respective identifier.

Fiber-Optics Interconnect Equipment (Patch Panels): Interconnect equipment shall be used in all
fiber cable installations. Patch panels shall be mounted in the equipment racks or panel mounted.
Interconnect equipment mounted in racks shall be affixed to the rack by at least 4 screws. All fiber-
optics interconnect devices shall be assembled and installed in accordance with the manufacturer’s
instructions and recommendations.

Patch Cords: Patch cords shall be provided for each fiber-optic port on the patch panel. Patch cords
shall meet or exceed technical specifications of all installed fiber-optic cable. Patch cord connectors
shall be matched with patch panel connector type and network fiber module connector type as
required.

1.04 COMMISSIONING

A

Subsequent to hook-ups of FO system to signal sources and destination equipment, operate systems
to demonstrate proper functioning. Replace malfunctioning FO cabling system items with new
materials, and then retest until satisfactory performance is achieved.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A

Subject to compliance with specified requirements, manufacturers offering products which may be
incorporated in Work include:
1. FO Cables:
a.  Corning Infinicor SX+ Optical Fiber, or Equal, for multi-mode applications.
b.  Corning NexCor Optical Fiber, or Equal, for single-mode applications.
2. FO Connectors and Couplers:
a.  AMP Netcon.
b. AT&T Network Systems.
c. Corning.
d. Honeywell, Inc.
e. ITT Corp.
f.  Thomas and Betts Corp.
FO Patch Panels:
a. Panduit.
b. Volition.

2.02 OPTICAL FIBER CABLING SYSTEMS

A

Fabricate system using manufacturer's standard materials as indicated by published product
information and in sizes, types, and performance characteristics as indicated.

FO Cables: Factory fabricated, single channel, all dielectric, low loss glass type, fiber-optic
multimode graded-index cables with the following operational and construction features:
1. Multi-mode Fibers:
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Cable Type shall be Corning ALTOS One Indoor/Outdoor Tight-Buffered Cable.

Number of Fibers: 6 minimum or as listed on Drawings.

Core Diameter: 50 microns or as listed on Drawings.

Cladding Diameter: 125 microns or as listed on Drawings.

Fiber Category: style OM2 or OM3.

Subunit Size: 2.0 mm or as listed on Drawings.

Maximum Attenuation: Less than 2.5 dB/km at 850 nm and less than 1 dB/km at 1300 nm.
Minimum Bandwidth: Greater than 1000 MHz-km.

Minimum Bend Radius (Unloaded): 10 cm (3.1 in).

Operating Temperature Range: -20 to +70 degrees C.

o Se@hoe o0 o

C. FO Connectors: Stainless steel, fiber-optic cable connectors, capable of terminating FO glass cables
with diameters from 8 through 1,000 microns. Fabricate connectors with optical fiber, self-
centering, axial alignment mechanisms. Select ST or SC style connectors as required or shown on
Drawings. Connectors shall have an insertion loss of 0.5dB or better.

PART 3 - EXECUTION
3.01 EXAMINATION
A. Examine areas and conditions with the Installer present for compliance with requirements, and other
conditions affecting the performance of optical fiber cabling system. Do not proceed with Work
until unsatisfactory conditions have been corrected in a manner acceptable to Installer.

3.02 INSTALLATION

A. Install fiber-optic cables and associated equipment and devices in accordance with industry
standards and manufacturer's written instructions.

B. Install fiber-optic cable without damage to fibers, cladding, or jacket. Ensure that media
manufacturer's recommended pulling tensions are not exceeded. Do not, at any time, bend cables to
smaller radii than minimums recommended by manufacturer.

C. Install FO cables simultaneously where more than one cable is being installed in same raceway. Use
pulling lubricant where necessary; compound used must not deteriorate cable materials. Do not use
soap. Use a pulling means, including fish tape, rope, and basket-weave grips, that will not damage
media or raceway.

D. No splices are allowed, except at indicated splice points.

3.03 GROUNDING

A. Provide grounding connections for other system components as required by manufacturer's written
instructions.

3.04 APPLICATIONS

A. Install optical fiber cabling for project applications as detailed on drawings.
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3.05 FIELD QUALITY CONTROL

A. Testing: Testing shall be done by CONTRACTOR with at least 5 years of experience in testing

D.

fiber-optic cabling systems. CONTRACTOR shall test each fiber strand. OWNER reserves the
right to have representation present during all or a portion of the testing process.
CONTRACTOR must notify OWNER 5 days prior to commencement of testing. If OWNER
elects to be present during testing, test results will only be acceptable when conducted in the
presence of OWNER. Any fiber-optic cable left non-terminated at the discretion of OWNER, shall
be tested using an adequate light source to determine that all installed strands are not damaged.

Fiber-Optics Cable: Each fiber strand shall undergo bi-directional testing for signal attenuation
losses using power meter and light source. Testing shall also include Optical Time Domain
Reflectometer (OTDR) at both 850 and 1,300 nanometers for all installed fiber strands.
1. Recommended Test Equipment:
a. Multimode: Siecor OM-100F and OS-100D or equivalent power meter and light source.
b. Multimode: Siecor OTDRPIlus with appropriate modules for testing.
2. Tests:
a. Multi-mode: Bi-directional signal attenuation at 850 and 1,300 nm.
3. Test Criteria: Signal loss of less than 10 dB through entire fiber path, including cable, couplers
and jumpers.

Documentation (Fiber Optic): CONTRACTOR shall provide documentation to include test results

and as-built Drawings. Fiber Test Results: The results of the fiber testing shall be entered into the

form "Fiber Attenuation Tests Results.” Handwritten results are acceptable provided the test is neat

and legible. Copies of test results are not acceptable. Only original signed copies will be acceptable.

1. Each cable installed shall undergo complete testing in accordance with TIA/EIA TSB-67 to
guarantee performance to this standard.

2. All required documentation shall be submitted within 30 days at conclusion of the project to
OWNER.

3. Test Criteria: Pass rate to conform to latest TIA/EIA Standards that incorporate link
performance testing through entire path, including cable, couplers, and jumpers.

Acceptance: Acceptance of the Data Communications System, by OWNER, shall be based on the
results of testing, functionality, and the receipt of documentation.

3.06 CLEANING

A. Clean optical fiber cabling and components of dirt and construction debris upon completion of

installation.

END OF SECTION
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SECTION 13428 - ANALYTICAL INSTRUMENTS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1.

Dissolved Oxygen Analyzer.

1.02 SUBMITTALS

A. Shop Drawings: Submit in accordance with Section 01340, Shop Drawings covering the items
included under this Section.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Subject to compliance with specified requirements, manufacturers offering products which may be
incorporated in Work include:

1.

2.

Dissolved Oxygen Analyzer/Controller:

a. Cerlic BB@ Control Box w/2 Solenoid Valves, 4ea — 4-20 mA Outputs, Mounting Plate,
and Sunshield (NO OR EQUAL).

Submersion type Dissolved Oxygen Sensor Assembly:

a. Cerlic 02X/DO w/Telescoping Rail Mounted Sensor Hloder. (NO OR EQUAL)

2.02 COMPONENTS

A. Application: Continuous on-line measurement of dissolved oxygen in water within the range of 0-20
mg/I for aeration basins and final effluent in municipal or industrial wastewater treatment plants.
Assembly to consist of one control box with up to four DO sensors and one or two flushing solenoid
valves per attached spec.

1.
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Oxygen Electrodes — O20 Optical: The electrode must be a replaceable Optical type cartridge
using blue and red LED lights to excite the luminophor film on the cartridge. Electrode must
use new Phase Shift technology with focusing lens to obtain larger measuring area and more
stable measurement. A detector measures the amount of excited blue light and the red light is
the zero of reference diode. Temperature sensor must be built into the electrode to minimize
instability due to temperature shifts. Electrode must be designed to withstand mechanical
flushing with 30-40 psig water or air. Electrode shall have protective UV film to alleviate
damage from exposure to the sun light. Measuring range shall be 0-20 mg/I.

Sensor: Sensor housing to be 316SS with 33° M12 cable that plugs into control box and sensor
to have built-in self identity logic so control box acknowledges sensors identity and calibration
points which are stored in sensor’s memory. Sensor must be able to accept either an Optical
electrode or Clark Cell membrane electrode without a design change. Both should plug into the
same connector and mount in the same installation hole. Calibration of the both type electrodes
by air calibration over a bucket of water to match saturated air solubility chart. Sensor designed
for 32 —122 F operating range.  Sensor housing to have three (3) SS flushing nozzles which
can be used if flushing solenoid valve is added to assembly. Flushing media to be 30-40 psig
compressed air or water depending on customers preference.
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Signal Processor Control Box: Control box to support two sensors, which can be either/or
dissolved oxygen, suspended solids, pH, or open channel flow sensors and generate up to 4
independent and isolated 4-20 mA output signals. Control box to be designed for future
upgrade to commonly used fieldbus protocols by installing a protocol board. Microprocessor
based control box with self-instructing menu, digital circuitry, and illuminated graphical LCD
display. Graphical display to show solids concentrations in ppm, mg/l or % solids and 0-100%
of mA output. Graphical display to show calibration points and current suspended solids
concentration. The control box produces two linearized 4-20 mA, max 500 ohms galvanically
isolated, output signals (12 bit resolution) proportional to suspended solids concentrations.
Light on front panel to indicate status of alarm. To avoid fluctuating output signal, the control
box should have a dampening feature or integration time, which can be set from 1 to 999
seconds. The enclosure should be watertight molded polycarbonate box, NEMA 4X (IP65).
The power supply must be equipped with filter, fuse and varistors for protection against power
surges. The control box should have EEPROM memory. Following a power failure the control
box should start up and resume measuring without requiring recalibration. Power supply is to
be 110/1/60 or 220/1/50. Control box to be equipped with built-in heater on circuit board to
maintain proper temperature inside control box down to —20 F outside temperature. Y-splitters
are to be supplied for attachment of multiple digital sensors to a common control box.

Programming Module: All programming and settings are performed from the outside of the
control box by using a self-instructing menu controlled by three touch pad keys. Calibration of
the unit should be done against air. If two oxygen electrodes are connected, then both should be
able to be calibrated simultaneously. Incorrect settings must not damage the unit. Special plug-
in proms or manually adjustable potentiometers for programming are not acceptable.
Tamperproof programming feature is required to keep settings from being changed, except by
authorized personnel. In the event of power loss, an EEPROM memory should save
programming during power outages rather than a battery backup.

Self-Diagnostics: The software should be of Multi-task design. It should also contain a watch-
dog function connected to the microprocessor. The software should inform the “watch-dog” at
least once per second that the device is working properly. If it does not, then the “watch-dog”
shall restart the processor in order for the unit to resume measuring.

Sensor Mounting - Rod Mounting: The sensor is to be attached to a telescoping fiberglass rod
with a pvc sensor holder. The rod should be adjustable from 5°-13°. Mounting bracket to be SS
spring coil design for mounting to 1.5” handrail, which will allow rod to move up and down
without damage to rod. PVC rod holder to slip into spring mounting bracket assembly and
should have SS retaining clip.

Control Box Mounting: Control box to be mounted to 1/8” aluminum oversized mounting plate
with rain lip and opaque sun shield with SS hinge and SS u-bolts for mounting to handrail. Two
flushing solenoid valves to be mounted to plate and prewired at factory to the control box as
required.

Flushing of Sensor: Flushing solenoid valves to be mounted to mounting plate and prewired at

factory to the control box. Flushing liquid can be 30-40 psig plant water or reuse water that is
filtered thru a 20 micron filter to alleviate flushing nozzle plugging.
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Warranty: The manufacturer shall warrant the equipment to be free of defects from
workmanship and material for a period of one (1) year after shipment. Warranty for electrodes
to be six (6) months. Electrodes to ship one (1) week prior to start-up so customer gets fresh
electrodes at start-up.

PART 3 - EXECUTION

3.01 GENERAL

A. Examination, Installation, Field Quality Control, Demonstration: In accordance with Basic
Instrumentation Requirements.

3.02 FIELD QUALITY CONTROL

A. Installation Check: The manufacturer shall provide the services of a factory-trained representative to
check the installation of all equipment installed in this Section. The services shall be as noted in
Section 01600.

1.

City of Naples

Satisfactorily calibrate each analyzer and instruct the plant personnel in the operation and
maintenance of each analyzer.

END OF SECTION
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SECTION 13430 - CONTROL PANELS AND CONSOLES

PART 1 - GENERAL
1.01 SUMMARY

A. Section Includes:

1. Control panels and consoles.
Switches, push-buttons, lights.
Relays.

Control power transformers.
Transient VVoltage Surge Suppression

SARE I A

1.02 SUBMITTALS

A. Shop Drawings: Submit in accordance with Sections 01340 and 13410, Shop Drawings and Basic
Instrumentation Requirements covering the items included under this Section.

1.03 QUALITY ASSURANCE

A. Regulatory Requirements:

1. Codes, Ordinances, and Industrial Standards: Design, testing, assembly, and methods of
installation for materials, electrical equipment, and accessories proposed under this Section
shall conform to National Electric Code and to applicable State and local requirements.

2. UL listing and labeling of custom-built panels (UL 508) shall be adhered to under this Contract.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Subject to compliance with specified requirements, manufacturers offering products which may be
incorporated in Work include:
1. Switches, Push-Buttons, Lights:
a. Allen-Bradley (Type 800MR).
2. Relays:
a. Potter-Brumfield (Type KUP).
b. Schrack North America, Inc. (Type CAD).
c. Square D Co. (Type KU).
d. Struthers-Dunn (Type A283).
3. Fusible Terminal Blocks:
a. Allen-Bradley (Type 1492-CE®6).
b. Altech (Type CAFL4U).
c. Square D Co. (Class 9080, Type KH-1).
d. Thomas & Betts (Series 300 or 0300).
e.  Weidmueller (SAKS1 or ASK1).
Control Power Transformers:
a. Acme.
b. Sola.
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Transient VVoltage Surge Suppression:

a. Eaton

b. Emerson.
c. Sola

d. Square D

Textured Polyurethane Enamel:
a. Sherwin-Williams, Polane T and/or Polane HST.
Wire Markers:

a. Brady.
b. T&B.
c. Westline.

2.02 CONTROL PANELS AND CONSOLES

A. Sheet Metal Construction (Interior applications only):

1.

Panels and consoles shall be fabricated from sheet steel welded and bolted into a rigid self-
supporting structure a maximum of 90 inches high and a minimum of 12 inches deep. Overall
length shall be coordinated with space requirements as indicated by Drawings. Changes in
length from that shown on Drawings must be brought to attention of ENGINEER within
90 days of Contract Award. Cost to modify floor plan or wall opening shall be at
CONTRACTOR's expense after this 90-day period. Panel face layouts shown on Drawings are
intended to indicate relative position of all components. Supplier shall fix exact locations and
overall dimensions to meet requirements of its equipment.

Panel and console bodies shall be 12 gauge minimum steel for panels up to 42 inches in width,
and 10 gauge minimum steel for panels exceeding 42 inches in width. Panel subplates shall be
same gauge as enclosure. Stiffening members shall be provided for strength and stiffness as
required.

A minimum of 3 inches shall be provided between edge of panel subplate and outside walls of
panel body to ensure adequate wire-way space for external wires entering panel. Panel subplate
shall be mounted on collar studs for easy removal. Print pockets shall be provided on each
panel. Brackets welded to inside of panel, complete with lights, shall be provided on panels
where indicated by Drawings.

Identification plates shall be laminated phenolic with black letters engraved on a white
background and mounted with screws.

All components inside panel shall have identification plates. This includes instruments, relays,
switches, circuit boards in plug-in racks, etc. Identification plates shall include engineering
symbols (FBQ-1, SW-3, FIC-4, CR-1, etc.). Switches and circuit breakers inside panel shall
have names (Horn, Audio Tone, Panel Power, etc.) on identification plates as well as
engineering symbol.

Identification plates shall be located on or adjacent to device they are identifying and shall be
readable without looking around, under, or on top of device to find identification plate.

B. Access:

1.

City of Naples

Wall- and/or floor-mounted control panels shall have continuous piano-hinged doors for ease of
access. Door openings shall expose a minimum of 80 percent of panel interior. Door openings
shall be sealed with a 0.125-inch thick minimum cellular neoprene gasket cemented with oil-
resistant adhesive and held in place with a retaining strip. Print pockets shall be provided on
each door. Two door enclosures shall have a removable center post. Panel doors less than 40
inches high shall be equipped with a 2-point latching mechanism. Panel doors 40 inches high or
more shall be equipped with a 3-point latching mechanism.
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2.

Components and terminals shall be accessible without removing another component except
covers. Swing out sections shall be used if mounting space is required that is not normally
accessible.

C. Finish:

1.

Panel face openings for mounting equipment shall be smoothly finished cut with counterboring
and trim strips provided as required to give a neat finished appearance. Bezels shall be used on
all front panel-mounted devices to cover panel cutouts. A chrome-plated or stainless steel bezel
shall be used at parting line of panels that have shipping splits or at parting line of panels
placed end to end.

After fabrication, panel surfaces shall be given a phosphatizing treatment inside and out, and
then finished with 2 coats of textured polyurethane enamel. Panel interior shall be painted
white, ANSI No. 51. Exterior color will be selected by ENGINEER.

Panels shall have identical exterior finishes as selected by ENGINEER. Panel finishes on
matching colored panels shall be identical. It is supplier's responsibility to achieve this result,
especially for panels fabricated in different shops.

D. Electrical:

1.
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Internal panel wiring shall be 19 strand No. 16 AWG, 90°C MTW, Class C stranded, or
THHN/THWN approved as 900C MTW. All panel wiring not run in wire ducts shall be
bundled and tied. Each wire shall be identified at both ends with same exclusive number.
Number shall be same number shown on control schematic. Number shall not be used again for
any other purpose. Wires marked differently on each end will not be accepted. Wire markers
shall be provided on end of each wire at termination point.

Control wiring associated with control circuits de-energized when main disconnect is opened
shall be color-coded red. Control wiring associated with control circuits which remains "hot"
when main disconnect is opened shall be color-coded yellow. DC control wiring shall be color-
coded blue. Ground wires shall be color-coded green. Terminal blocks shall be numbered in
numerical order. Yellow wiring leaving panel shall be brought to an isolated set of terminal
blocks.

Provide an instrument common bus 0.1 by 0.5 by 6-inch minimum in enclosure and isolated
from enclosure. A separate instrument common wire shall be run from each common terminal
on an instrument to instrument common bus. Instrument common wires looped from one
terminal to another and then to instrument common bus will not be accepted.

Instrument common bus shall be connected to power supply common with a wire or wire braid
strap as short as practical and of sufficient capacity to prevent troublesome voltage drop.
Common terminals and common bus for instrument common shall be tagged "Instrument
Common." Instrument signal wires of 4-20 mA or 1-5V shall be shielded wire. Telephone wires
and telemetry equipment interconnection wires shall be shielded wires.

Provide a copper ground bus 0.1 by 0.5 by 6-inch minimum in enclosure to which all
instrument grounds and panel enclosure are tied. Separate ground wire shall be run from
instrument enclosure ground terminal directly to ground bus. Instrument ground wires looped
from one instrument to another will not be accepted. Under no circumstances shall neutral side
of power source or any other terminals used for grounding power circuits be used as an
instrument common.

Wires to internal components shall be connected to inside of terminal strip. Wires to external
components shall be connected to outside of terminal strip. No more than 2 wires shall be
connected to one terminal point.
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10.

Panel wire duct shall be provided between each row of components and adjacent to each
terminal strip. Wire ducts shall be a minimum of 1-inch wide and 3 inches deep with removable
snap-on covers and perforated walls for easy wire entrance. Wire ducts shall be constructed of
nonmetallic materials with a voltage insulation in excess of maximum voltage carried therein.
Disconnect and transformer shall have enclosed protected terminations to prevent accidental
shock.

Within each control panel a Transient Voltage Surge Suppression (TVSS) device shall be
installed at the main disconnect and shall be sized for the control panel feeder size.

Relays, timers, etc., installed on panel subplate shall be provided with a minimum spacing
between component and wire duct of 1.5 inches above and 1 inch below. Minimum spacing
between adjacent components shall be 0.25 inch. Relays, timers, etc., shown in schematics are
intended to show function. Additional relays may be required in conjunction with items shown
to provide total number of contacts required. Where limit, pressure, float switches, etc., are
used and more than SPDT contacts are indicated by schematics, provide additional contacts
required by using auxiliary relays. However, if a DPDT switch is called for, using a SPDT with
a relay will not be accepted. All control and pilot devices such as relays, timers, etc., shall be
120V, 3 amp rated except where noted with coil voltage as required. One N.O. spare contact
shall be provided on each relay.

E. Panel/Subplate Layout:

1.

3.

Panel face-mounted equipment shall consist of pilot lights, push-buttons, selector switches,
meters, indicating timer, etc. Spacing between horizontal rows of components shall be
1.5 inches minimum; spacing between vertical columns of components shall be 1.875 inches
minimum. Components shall be grouped and/or located as indicated on Drawings. Distance
from bottom row of components to floor shall be not less than 36 inches. Top row of recording
and indicating instruments shall be centered approximately 60 inches above floor. Maximum
height for annunciator windows shall be 85 inches above floor. In general, indicating lights,
push-buttons, etc., shall be mounted in accordance with sequence of operation from left to right
and top to bottom.

A minimum of 2 inches shall be provided between terminal strips and wire ducts or terminal
strips and terminal strips. In general, terminal strips shall be mounted on vertical edges of
subplate. Where terminal strips are mounted side-by-side, terminals shall be elevated 1.5 inches
above subplate to allow wires to pass underneath.

Subplates shall have a minimum of 15 percent spare mounting space, and terminal strips shall
have a minimum of 20 percent spare terminal blocks.

F. Exterior Enclosures, Panels, and J-Boxes:

1.

All Exterior Enclosures, Panels, and J-Boxes shall be NEMA rated and provide as per specified
in project drawings.

2.03 SWITCH, PUSH BUTTONS, LIGHTS

A. Selector switches shall be 120 VAC rated, oil-tight construction with standard operator knob.

B. Start push buttons shall be 120 VAC rated, oil-tight construction with extended guard and black
color insert.

C. Stop push-buttons shall have a half-guard with red color insert. Contacts shall be rated NEMA
B-150 and P-150.

City of Naples
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2.04

2.05

2.06

2.07

D. Pilot lights shall be push-to-test oil-tight construction with cap colors and voltages as required.
Nameplates for each switch and light shall conform to manufacturer's series and type with engraving
as called for on Drawings.

RELAYS

A. Control Relays: Switching and output relays shall be plug-in type with contacts rated 120 VAC,
3amp with 120 VAC or 24 VDC caoil, indicating light, manual operator, and plastic transparent
cover. Relays shall have a retainer mechanism to prevent loosening from vibration. Relays shall not
be used for switching 1-5 VDC or 4-20 mA signals associated with instruments.

TERMINAL BLOCKS
A. Terminal blocks shall be 300 or 600 volt rated, channel-mounted box lug with pressure plate type or

binding head screw type with pressure plate, and shall have a white marking strip. Terminal blocks
shall be color-coded according to the following coloring scheme:

Black 120V power circuits de-energized when main disconnect is opened.
White 120V neutral conductors.

Red 120V control circuits de-energized when main disconnect is opened.
Yellow 120V control circuits which remain hot when main disconnect is opened.
Blue Terminal blocks for DC wiring.

Gray Terminal blocks for shields in DC wiring.

Green Ground terminal blocks.

B. For terminals associated with 120V nonisolated input cards, individually fused terminal blocks shall
be used for 120V power to field devices.

C. Provide a minimum of 20 percent spare terminals for each type and color of terminal used. All
terminals of a given color shall be grouped with other terminals of the same color.

CONTROL POWER TRANSFORMERS

A. Control power transformers shall be sized to handle in-rush currents and to accommodate
continuous load of circuits plus 25 percent future load with 5 percent or less voltage drop.
Transformer primary voltage shall be as indicated on Drawings.

Transient VVoltage Surge Suppression (TVSS)

A. Transient Voltage Surge Suppression (TVSS) device shall be installed at the main disconnect.
TVSS shall be sized for the control panel feeder size and shall protect equipment from a peak surge
of 45kA per mode and minimum 80kA peak surge per phase. Protection modes shall include phase
to phase, and phase to ground for three phase panels, and shall include phase to neutral, phase to
ground and neutral to ground for single phase panels. TVSS shall have a status LED indicating that
it is operating properly.
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PART 3 - EXECUTION
3.01 GENERAL

A. Examination, Installation, Field Quality Control, Demonstration: In accordance with Section 13410.

END OF SECTION
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SECTION 15000

MECHANICAL-GENERAL REQUIREMENTS

PART 1 - GENERAL
1.01 DESCRIPTION
A. Scope of Work:

1. All equipment furnished and installed under this contract shall conform to
the general stipulations set forth in this section except as otherwise
specified in other sections.

2. Contractor shall coordinate all details of equipment with other related
parts of the Work, including verification that all structures, piping, wiring,
and equipment components are compatible. Contractor shall be
responsible for all structural and other alternations in the Work required to
accommodate equipment differing in dimensions or other characteristics
from that contemplated in the Contract Drawings or Specifications.

B. Related Work Described Elsewhere:
1. General Requirements: Division 1
2. Electrical: Division 16

C. General Design:

1. Contract Drawings and Specifications: The Contract Drawings and
Specifications shall be considered as complementary, one to the other, so
that materials and work indicated, called for, or implied by the one and not
by the other shall be supplied and installed as though specifically called for
by both. The Contract Drawings are to be considered diagrammatic, not
necessarily showing in detail or to scale all of the equipment or minor
items. In the event of discrepancies between the Contract Drawings and
Specifications, or between either of these and any regulations or
ordinances governing work of these specifications, the bidder shall notify
the Engineer in ample time to permit revisions.

1.02 QUALITY ASSURANCE

A. Materials and Equipment: Unless otherwise specified, all materials and equipment
furnished for permanent installation in the work shall conform to applicable
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standards and specifications and shall be new, unused, and undamaged when
installed or otherwise incorporated in the work. No such material or equipment
shall be used by the Contractor for any purpose other than that intended or
specified, unless such use is specifically authorized in writing by the Owner. No
material shall be delivered to the work site workout prior acceptance of drawings
and data by the Engineer.

Where applicable, Manufacturers shall be selected from one of the specified
"Manufacturers” in the Orange County Utilities "List of Materials and Approved
Manufacturers™ as presented in an appendix to these technical specifications or
approved equal.

Equivalent Materials and Equipment:

1. Whenever a material or article is specified or described by using the name
of a proprietary product or the name of a particular manufacturer or
vendor, the specific item mentioned shall be understood as establishing the
type, function, and quality desired. Other manufacturers' products will be
accepted provided sufficient information is submitted to allow the
Engineer to determine that the products proposed are equivalent to those
named. Such items shall be submitted for review in accordance with
Section 01340: Shop Drawings, Working Drawings, and Samples.

2. Requests for review of equivalency will not be accepted from anyone
except the Contractor and such requests will not be considered until after
the contract has been awarded.

Governing Standards: Equipment and appurtenances shall be designed in
conformity with ANSI, ASME, ASTM, IEEE, NEMA, OSHA, AGMA, and other
generally accepted applicable standards. They shall be of rugged construction and
of sufficient strength to withstand all stresses which may occur during fabrication,
testing, transportation, installation, and all conditions or operations. All bearings
and moving parts shall be adequately protected against wear by bushings or other
acceptable means. Provisions shall be made for adequate lubrication with readily
accessible means.

Tolerances: Machinery parts shall conform to the dimensions indicated on the
drawings within allowable tolerances. Protruding members such as joints, corners,
and gear covers shall be finished in appearance. All exposed welds shall be
ground smooth and the corners of structural shapes shall be rounded or chamfered.

Clearances: Ample clearances shall be provided for inspection and adjustment.
All equipment shall fit the allotted space and shall leave reasonable access room
for servicing and repairs. Greater space and room required by substituted
equipment shall be provided by the Contractor and at his expense.
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H.
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Testing:

1.

When the equipment is specified to be factory tested, the results of the
tests shall be submitted to the Engineer and approval of the test results
shall be obtained before shipment of the equipment.

When an item of equipment, including controls and instrumentation, has
been completely erected, the Contractor shall notify the Engineer, who will
designate a time to make such tests as required, and operate the item to the
satisfaction of the Contractor. All testing shall be done in the presence of
the Contractor. "Completely erected” shall mean that the installation is
erected, all necessary adjustments have been made, all required utility
connections have been made, required lubricants and hydraulic fluid have
been added and the unit has been cleaned and painted.

Pressure Test:

After installation, all piping shall be pressure tested. Piping shall be tested
in accordance with Section 15044.

All tests shall be made in the presence of and to the satisfaction of the
Construction Manager and also, to the satisfaction of any local or state
inspector having jurisdiction.

a. Provide not less than three days notice to the Construction
Manager and the authority having jurisdiction when it is proposed
to make the tests.

b. Any piping or equipment that has been left unprotected and subject
to mechanical or other injury in the opinion of the Construction
Manager shall be retested in part or in whole as directed by the
Construction Manager.

C. The piping systems may be tested in sections as the work
progresses by no joint or portion of the system shall be left
untested.

All elements within the system that may be damaged by the testing
operation shall be removed or otherwise protected during the operation.

All defects and leaks observed during the tests shall be corrected and made

tight in an approved manner and the tests repeated until the system is
proven tight.
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5. Repair all damage done to existing or adjacent work or materials due to or

on account of the tests.

6. Provide test pumps, gauges, or other instruments and equipment required
for the performance of all tests. Provide all temporary bracing, test plugs,
additional restraint, and thrust blocking which may be required for test
pressures above normal working pressures.

7. All tests shall be maintained for as long a time as required to detect all
defects and leaks but not less than the duration specified for each type of
pipe or piping system in this Division.

Failure of Test:

1. Defects: Any defects in the equipment, or deviations from the guarantees
or requirements of the Specifications, shall be promptly corrected by the
Contractor by replacements or otherwise. The decision of the Engineer as
to whether or not the Contractor has fulfilled his obligations under the
Contract shall be final and conclusive. If the Contractor fails to correct any
defects or deviations, or if the replaced equipment when tested shall fail
again to meet the guarantees or specified requirements, the Owner,
notwithstanding his having made partial payment for work and materials
which have entered into the manufacturer for such equipment, may reject
that equipment and order the Contractor to remove it from the premises at
the Contractor's expense.

2. Rejection of Equipment: In case the Owner rejects a particular item of
equipment, then the Contractor hereby agrees to repay to the Owner all
sums of money paid to him to deliver to the Contractor a bill of sale of all
his rights, title, and interest in and to the rejected equipment provided,
however that the equipment shall not be removed from the premises until
the Owner obtains from other sources other equipment to take the place of
that rejected. The bill of sale shall not abrogate the Owner's right to
recover damages for delays, losses or other conditions arising out of the
basic Contract. The Owner hereby agrees to obtain the alternate equipment
within a reasonable time and the Contractor agrees that the Owner may use
the original equipment furnished by him without rental or other charge
until the other equipment is obtained.

Responsibility During Tests: The Contractor shall be fully responsible for the
proper operation of equipment during tests and instruction periods and shall
neither have nor make any claim for damage which may occur to equipment prior
to the time when the Owner formally takes over the operation thereof.

Acceptance of Materials:
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Only new materials and equipment shall be incorporated in the work. All
materials and equipment furnished by the Contractor shall be subject to the
inspection and acceptance of the Owner. No material shall be delivered to
the work without prior submittal approval of the Engineer.

The Contractor shall submit to the Engineer data relating to materials and
equipment he proposes to furnish for the work. Such data shall be in
sufficient detail to enable the Engineer to identify the particular product
and to form an opinion as to its conformity to the specifications.

Facilities and labor for handling and inspection of all materials and
equipment shall be furnished by the Contractor. If the Engineer requires,
either prior to beginning or during the progress of the work, the Contractor
shall submit samples of materials for such special test as may be necessary
to demonstrate that they conform to the specification. Such sample shall be
furnished, stored, packed, and shipped as directed at the Contractor's
expense. Except as otherwise noted, the Owner will make arrangements
for and pay for tests.

The Contractor shall submit data and samples sufficiently early to permit
consideration and acceptance before materials are necessary for
incorporation in the work.

Safety Requirements:

1.

In addition to the components shown and specified, all machinery and
equipment shall be safeguarded in accordance with the safety features
required by the current codes and regulations of ANSI, OSHA, and local
industrial codes.

The Contractor shall provide for each V-belt drive or rotating shaft a
protective guard which shall be securely bolted to the floor or apparatus.
The guard shall completely enclose drives and pulleys and be constructed
to comply with all safety requirements.

For double inlet fans, the belt guard shall be arranged so as not to restrict
the air flow into the fan inlet. Guards shall not interfere with lubrication of
equipment.

1.03 SUBMITTALS (SEE SECTION 01340: SHOP DRAWINGS, WORKING
DRAWINGS AND SAMPLES)

1.04 PRODUCT DELIVERY, STORAGE AND HANDLING

City of Naples
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Packaging: All equipment shall be suitably packaged to facilitate handling and
protect against damage during transit and storage. All equipment shall be boxed,
crated, or otherwise completely enclosed and protected during shipment, handling,
and storage. All equipment shall be protected from exposure to the elements and
shall be kept thoroughly dry at all times.

Protection: All machined surfaces and shafting shall be cleaned and protected
from corrosion by the proper type and amount of coating necessary to assure
protection during shipment and prior to installation. Painted surfaces shall be
protected against impact, abrasion, discoloration, and other damage as specified in
Sections 09900 and 09905. All painted surfaces which are damaged prior to
acceptance of equipment shall be repainted to the satisfaction of Engineer.

Lubrication: Grease and lubricating oil shall be applied to all bearings and similar
items as necessary to prevent damage during shipment and storage.

Marking: Each item of equipment shall be tagged or marked as identified in the
delivery schedule or on the Shop Drawings. Complete packing lists and bills of
material shall be included with each shipment.

Fabricated sub-assemblies, if any, shall be shipped in convenient sections as
permitted by carrier regulations and shall be properly match-marked for ease of
field erection.

Responsibility:

1. The Contractor shall be responsible for all material, equipment, and
supplies sold and delivered to the site under this Contract until final
inspection of the work and acceptance thereof by the Owner. In the event
any such material, equipment, and supplies are lost, stolen, damaged, or
destroyed prior to final inspection and acceptance, the Contractor shall
replace same without additional cost to the Owner.

2. Should the Contractor fail to take proper action on storage and handling of
equipment supplied under this Contract within seven days after written
notice to do so has been given, the Owner retains the right to correct all
deficiencies noted in previously transmitted written notice and deduct the
cost associated with these corrections from the Contractor's Contract.
These costs may be comprised of expenditures for labor, equipment usage,
administrative, clerical, engineering, and any other costs associated with
making the necessary corrections.

Delivery: The Contractor shall arrange deliveries of products in accordance with

construction schedules and coordinate to avoid conflict with work and condition
at the site.
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The Contractor shall deliver products in undamaged condition, in
manufacturer's original containers or packaging, with identifying labels
intact and legible.

Immediately on delivery, the Contractor shall inspect shipments to assure
compliance with requirements of Contract Documents and accepted
submittals, and that products are properly protected and undamaged.

Under no circumstances shall the Contractor deliver equipment to the site
more than one month prior to installation without written authorization
from the Construction Manager. Operation and maintenance data shall be
submitted to the Engineer for review prior to shipment of equipment as
described in Section 01730: Operating and Maintenance Data.

Storage and Protection of Products:

1.

The Contractor shall furnish a covered, weather-protected storage structure
providing a clean, dry noncorrosive environment for all mechanical
equipment, valves, architectural items, electrical and instrumentation
equipment, and special equipment to be incorporated into this project.
Storage of equipment shall be in strict accordance with the "Instructions
for Storage" of each equipment supplier and manufacturer including
connection of space heaters, and placing of storage lubricants in
equipment. Corroded, damaged, or deteriorated equipment and parts shall
be replaced before acceptance of the project. Equipment and materials not
properly stored will not be included in a payment estimate.

a. The Contractor shall store products subject to damage by the
elements in weathertight enclosures.

b. The Contractor shall maintain temperature and humidity within the
ranges required by manufacturer's instructions.

C. The Contractor shall store fabricated products above the ground, on
blocking or skids, to prevent soiling or staining. The Contractor
shall cover products which are subject to deterioration with
impervious sheet coverings and provide adequate ventilation to
avoid condensation.

d. The Contractor shall store loose granular materials in a well

drained area on solid surfaces to prevent mixing with foreign
matter.
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2. All materials and equipment to be incorporated in the work shall be
handled and stored by the Contractor before, during, and after shipment in
a manner to prevent warping, twisting, bending, breaking, chipping,
rusting, and any injury, theft, or damage of any kind whatsoever to the
material or equipment.

3. Cement, sand, lime shall be stored under a roof and off the ground, and
shall be kept completely dry at all times. All structural and miscellaneous
steel and reinforcing steel shall be stored off the ground or otherwise to
prevent accumulations of dirt, or grease, and in a position to prevent
accumulations of standing water, staining, chipping, or cracking. Brick,
block, and similar masonry products shall be handled and stored in a
manner to reduce breakage, chipping, cracking and peeling to a minimum.

4, All materials which, in the opinion of the Construction Manager, have
become damaged and are unfit for the use intended or specified, shall be
promptly removed from the site of the work, and the Contractor shall
receive no compensation for the damaged material or its removal.

5. The Contractor shall arrange storage in a manner to provide easy access
for inspection. The Contractor shall make periodic inspections of stored
products to assure products are maintained under specified conditions, and
free from damage or deterioration.

6. Protection After Installation: The Contractor shall provide substantial
coverings as necessary to protect installed products from damage from
traffic and subsequent construction operations. The Contractor shall
remove covering when no longer needed.

Extended Storage Requirements For Equipment: Because of the long period
allowed for construction, special attention shall be given to extended storage and
handling of equipment onsite. As a minimum, the procedure specified herein shall
be followed:

1. If equipment will be stored onsite for more than one month prior to
incorporation into the Work, the Contractor shall submit a written request
to the Construction Manager outlining any special provision to be made to
protect and maintain the equipment while it is being stored. All such
provisions shall be acceptable to the Construction Manager. No equipment
shall be stored onsite for more than one month without prior written
authorization from the Construction Manager.

2. All equipment having moving parts including gears, electric motors,
and/or instruments shall be stored in a temperature and humidity
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controlled building accepted by the Construction Manager, until such time
as the equipment is to be installed.

All equipment shall be stored fully lubricated with oil and grease unless
otherwise instructed by the manufacturer.

Manufacturer's storage instructions shall be carefully studied by the
Contractor and reviewed by him with the Construction Manager. These
instructions shall be carefully followed and a written record of this review
kept by the Contractor.

Moving parts shall be rotated a minimum of once weekly to ensure proper
lubrication and to avoid metal-to-metal "welding". Upon installation of the
equipment, the Contractor shall start the equipment, and operate loaded
when possible, weekly for an adequate period of time to ensure that the
equipment does not deteriorate from lack of use.

Lubricants shall be changed upon completion of installation and as
frequently as required thereafter during the period between installation and
acceptance. Mechanical equipment to be used in the work, if stored for
longer than ninety days, shall have the bearings cleaned, flushed, and
lubricated prior to testing and startup, at no extra cost to the Owner.

Prior to acceptance of the equipment, the Contractor shall have the
manufacturer inspect the equipment and certify that its condition has not
been detrimentally affected by the long storage period. Such certifications
by the manufacturer shall be deemed to mean that the equipment is judged
by the manufacturer to be in a condition equal to that of equipment that
has been shipped, installed, tested, and accepted in a minimum time
period. As such, the manufacturer will guarantee the equipment equally in
both instances. If such a certification is not given, the equipment shall be
judged to be defective, and it shall be removed and replaced at the
Contractor's expense.

A maintenance log shall be maintained by the Contractor outlining the
schedule of maintenance required for each piece of equipment as well as
the date on which the maintenance was actually performed and the initials
of the individual performing the work. Submit a copy of the maintenance
log monthly with the progress pay application.

1.05 WARRANTY AND GUARANTEES

A

City of Naples

The manufacturer's written warranty shall be submitted for all major pieces of
equipment, as specified in Section 01740: Warranties and Bonds. The
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manufacturer's warranty period shall be concurrent with the Contractor's
correction period for one year after the time of completion and acceptance.

PART 2 - PRODUCTS

2.01 GENERAL

A

All materials that come into contact with the water being treated or the finished
water shall be on either the EPA or NSF lists of products approved for use in
contact with potable water. Manufacturers shall submit an affidavit with the shop
drawings indicating approval by the EPA or NSF for the materials used in
products that come into contact with the water, in accordance with Rule 62-
555.320(3) Florida Administrative Code.

2.02 MATERIALS AND EQUIPMENT

A

City of Naples

Fabrication and Manufacture:

1. Workmanship and Materials:

a.

Contractor shall guarantee all equipment against faulty or
inadequate design, improper assembly or erection, defective
workmanship or materials, and leakage, breakage or other failure.
Materials shall be suitable for service conditions.

All equipment shall be designed, fabricated, and assembled in
accordance with recognized and acceptable engineering and shop
practice. Individual parts shall be manufactured to standard sizes
and gages so that repair parts, furnished at any time, can be
installed in the field. Like parts of duplicate units shall be
interchangeable. Equipment shall not have been in service at any
time prior to delivery, except as required by tests.

Except where otherwise specified, structural and miscellaneous
fabricated steel used in equipment shall conform to AISC
standards. All structural members shall be designed for shock or
vibratory loads. Unless otherwise specified, all steel which will be
submerged, all or in part, during normal operation of the equipment
shall be at least 1/4 inch thick.

2. Lubrication:

a.

Equipment shall be adequately lubricated by systems which require
attention no more frequently than weekly during continuous
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operation. Lubrication systems shall not require attention during
startup or shutdown and shall not waste lubricants.

Lubricants of the type recommended by the equipment
manufacturer shall be furnished by the Contractor in sufficient
quantity to fill all lubricant reservoirs and to replace all
consumption during testing, startup, and operation prior to
acceptance of equipment by Owner. Unless otherwise specified or
permitted, the use of synthetic lubricants will not be acceptable.

Lubrication facilities shall be convenient and accessible. Oil drains
and fill openings shall be easily accessible from the normal
operating area or platform. Drains shall allow for convenient
collection of waste oil in containers from the normal operating area
or platform without removing the unit from its normal installed
position.

Safety Guards: All belt or chain drives, fan blades, couplings, and other
moving or rotating parts shall be covered on all sides by a safety guard.
Safety guards shall be fabricated form 16 USS gage or heavier galvanized
or aluminum-clad sheet steel or 1/2 inch mesh galvanized expanded metal.
Each guard shall be designed for easy installation and removal. All
necessary supports and accessories shall be provided for each guard.
Supports and accessories, including bolts, shall be galvanized. All safety
guards in outdoor locations shall be designed to prevent the entrance of
rain and dripping water.

Equipment Foundation Supports:

a.

All foundations, platforms and hangers required for the proper
installation of equipment shall be furnished and installed by the
Contractor.

Unless otherwise indicated or specified, all equipment shall be
installed on reinforced concrete bases at least 6 inches high and
shall conform to Section 03300. Cast iron or welded steel
baseplates shall be provided for pumps, compressors, and other
equipment. Each unit and its drive assembly shall be supported on
a single baseplate of neat design. Baseplates shall have pads for
anchoring all components and adequate grout holes. Baseplates for
pumps shall have a means for collecting leakage and a threaded
drain connection. Baseplates shall be anchored to the concrete base
with suitable anchor bolts and the space beneath filled with grout
as specified in Section 03600: Grout. All open equipment bases
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shall be filled with nonshrinking grout sloped to drain to the
perimeter of the base.

The Contractor shall furnish, install and protect all necessary
guides, bearing plates, anchor and attachment bolts, and all other
appurtenances required for the installation of equipment. These
shall be of ample size and strength for the purpose intended.

Equipment suppliers shall furnish suitable anchor bolts for each
item of equipment. Anchor bolts, together with templates or setting
drawings, shall be delivered sufficiently early to permit setting the
anchor bolts when the structural concrete is placed. Anchor bolts
shall comply with Section 05500: Miscellaneous Metals and,
unless otherwise specified, shall have a minimum diameter of 3/4
inch. Unless otherwise indicated or specified, anchor bolts for
items of equipment mounted on baseplates shall be long enough to
permit 1-1/2 inches of grout beneath the baseplate and to provide
adequate anchorage into structural concrete.

Structural steel supports and miscellaneous steel required for
supporting and/or hanging equipment and piping furnished under
this Division shall be provided and installed by Contractor.

All foundations, anchor pads, piers, thrust blocks, inertia blocks
and structural steel supports shall be built to template and
reinforced as required for loads imposed on them.

The Contractor shall assume all responsibility for sizes, locations
and design of all foundations, anchor pads, pier, thrust blocks,
inertia blocks, curbs and structural steel supports.

Shop Painting:

a.

All steel and iron surfaces shall be protected by suitable paint or
coatings applied in the shop. Surfaces which will be inaccessible
after assembly shall be protected for the life of the equipment.
Exposed surfaces shall be finished smooth, thoroughly cleaned,
and filled as necessary to provide a smooth uniform base for
painting. Electric motors, speed reducers, starters, and other self-
contained or enclosed components shall be shop primed or finished
with a high-grade oil resistant enamel suitable for coating in the
field with an alkyd enamel. Coatings shall be suitable for the
environment where the equipment is installed.
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8.

b. Surfaces to be painted after installation shall be prepared for
painting as recommended by the paint manufacturer for the
intended service, and then shop painted with one or more coats of
the specified primer. Unless otherwise specified, the shop primer
for steel and iron surfaces shall be Cook "391-N-167 Barrier Coat",
Koppers "No. 10 Inhibitive Primer", or equal.

C. Machined, polished, and nonferrous surfaces which are not to be
painted shall be coated with rust-preventive compound, Houghton
"Rust Veto 344", Rust-Oleum "R-9", or equal.

Nameplates: Contractor shall provide equipment identification nameplates
for each item of equipment. Nameplates shall be 1/8-inch Type 304
stainless steel and shall be permanently fastened. Plates shall be fastened
using round head metallic drive screws, or where metallic drive screws are
impractical, with stainless steel pop rivets. Metallic drive screws shall be
brass or stainless steel, Type V and No. 8 by 3/8-inch long. Names and/or
equipment designations shall be engraved on the plates and the engraving
painted with a primer and black paint system compatible with stainless
steel. Contractor shall submit a list of proposed names and designations
for review prior to fabrication of nameplates. At a minimum, each
nameplate shall include equipment manufacturers name, year of
manufacture, serial number and principal rating data.

Pipe Identification:

a. All pipe (except underground) shall have code letters and flow
arrows painted as per specification Section 09905. The contractor
shall ensure that the pipes are properly marked.

b. Underground pipe and tube: Pipe and tube shall be located by
laying 2-inch wide plastic tape continuously along the run of pipe
or tube. Where possible, color of tape shall be consistent with the
color of bands on interior pipe and as approved by the Engineer, or
shall bear an imprinted identification of the line.

I. Location: Tape shall be laid approximately 12 inches below
ground surface and directly over pipe location.

ii. Manufacturer: Tape shall be as specified in Section 09905.
Valve ldentification: On all valves, except shut-off valves located at a

fixture or piece of equipment, the Contractor shall provide a coded and
numbered tag attached with brass chain and/or brass "S" hooks.
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Tag Types:

I. Tags for valves on pipe and tube lines conducting hot
medium (steam, condensate, hot water, etc.) shall be brass
or anodized aluminum.

ii. Tags for all other valves shall be Type 304 stainless steel.

ii. Square tags shall be used to indicate normally closed valves
and round tags shall indicate normally open valves.

Coding: In addition to the color coding, each tag shall be stamped
or engraved with wording or abbreviations to indicate the line
service. All color and letter coding shall be approved by the
Engineer.

Valve Schedule: The Contractor shall provide a typewritten list of
all tagged valves giving tag shape, letter code and number, the
valve size, type, use and general location within building.

0. Fire Hazard Rating:

a.

b.

All piping, duct work, and equipment insulation, fastener, and
jacketing materials shall have a fire hazard rating not to exceed 25
for flame spread, 50 for fuel contributed, and 50 for smoke
developed. Rating shall be determined by ASTM Designation E84,
"Surface Burning Characteristics of Building Materials".
Corresponding ratings determined by Underwriters' Laboratories,
Inc., UL-723, "Test Method for Fire Hazard Classification of
Building Materials", will also be acceptable.

Flameproofing treatments will not be acceptable.

10. Heating, Ventilation and Domestic Plumbing Equipment:

a.

2.03 ACCESSORIES

Interchangeability: In all design and purchasing, interchangeability
of items of equipment, subassemblies, parts, motors, starters,
relays, and other items is essential. All similar items shall be of the
same manufacturer, type, model, and dimensions.

A. Special Tools and Accessories: Equipment requiring periodic repair and
adjustment shall be furnished complete with all special tools, instruments, and

City of Naples
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accessories required for proper maintenance. Equipment requiring special devices
for lifting or handling shall be furnished complete with those devices.

2.04 SPARE PARTS

A

Spare parts for certain equipment provided under Divisions 11, 13, 14, 15, and 16
have been specified in the pertinent sections of the specifications. The Contractor
shall collect and store all spare parts in an area to be designated by the Engineer.
In addition, the Contractor shall furnish to the Engineer an inventory listing of all
spare part, the equipment they are associated with, and the name and address of
the supplier.

Maintenance Materials:

1. All grease, oil, and fuel required for testing of equipment shall be
furnished with the respective equipment. The Owner shall be furnished
with a year's supply of required lubricants including grease and oil of the
type recommended by the manufacturer with each item of equipment
supplied.

2.. The Contractor shall be responsible for changing the oil in all drives and
intermediate drives of each mechanical equipment after initial break-in of
the equipment, which in no event shall be any longer than three weeks of
operation.

2.05 QUALITY CONTROL

A

Contractor shall follow Manufacturer's and Supplier's recommended product
quality control specifics as required for project.

PART 3 - EXECUTION

3.01 PREPARATION (Not Applicable)

3.02 INSTALLATION

A

City of Naples

Installation: Equipment shall not be installed or operated except by, or with the
guidance of, qualified personnel having the knowledge and experience necessary
for proper results. When so specified, or when employees of Contractor or his
subcontractors are not qualified, such personnel shall be field representatives of
the manufacturer of the equipment or materials being installed.

1. The Contractor shall have on site sufficient proper construction equipment
and machinery of ample capacity to facilitate the work and to handle all
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emergencies normally encountered in work of this character. To minimize
field erection problems, mechanical units shall be factory assembled when
practical.

2. Equipment shall be erected in a neat and workmanlike manner on the
foundations and supports at the locations and elevations shown on the
Drawings, unless otherwise directed by the Engineer during installation.

3. All equipment shall be installed in such a manner as to provide access for
routine maintenance including lubrication.

4, For equipment such as pumping units, which require field alignment and
connections, the Contractor shall provide the services of the equipment
manufacturer's qualified mechanic, millwright, machinist, or authorized
representative, to align the pump and motor prior to making piping
connections or anchoring the pump base.

5. Equipment of a portable nature which require no installation shall be
delivered to a location designated by the Owner.

Tolerances: Precision gauges and levels shall be used in setting all equipment. All
piping and equipment shall be perfectly aligned, horizontally and vertically.
Tolerances for piping and equipment installation shall be 1/2 inch to 30 ft
horizontal and vertically. All valves and operators shall be installed in the position
shown on the Contract Drawings or as directed by the Engineer, if not shown.

Alignment and Level: The equipment shall be brought to proper level by shims
(1/4 inch maximum). After the machine has been leveled and aligned, the nuts on
the anchor bolts shall be tightened to bind the machine firmly into place against
the wedges or shims. Grouting shall be as specified in Section 03600: Grout.

Grouting: The grout shall be tamped into position with a board, steel bar, or other
tool. Tamping should not be so hard as to raise or otherwise displace the plate.

Contact of Dissimilar Metals: Where the contact of dissimilar metal may cause
electrolysis and where aluminum will contact concrete, mortar, or plaster, the
contact surface of the metals shall be separated using not less than one coat of
zinc chromate primer and one heavy coat of aluminum pigmented asphalt paint on
each surface.

Cutting and Patching: All cutting and patching necessary for the work shall be
performed by the Contractor.

Operation: All equipment installed under this Contract, including that furnished
by Owner or others under separate contract, shall be placed into successful
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operation according to the written instructions of the manufacturer or the
instructions of the manufacturer's field representative. All required adjustments,
tests, operation checks, and other startup activity shall be provided.

3.03 INSPECTION AND TESTING

A

Where the specifications require observation of performance tests by the
Construction Manager, such tests shall comply with the quality assurance
paragraph in this section.

3.04 START-UP AND INSTRUCTION

A

City of Naples

Services Furnished Under This Contract:

An experienced, competent, and authorized representative of the
manufacturer of each item of equipment shall visit the site of the Work
and inspect, check, adjust if necessary, and approve the equipment
installation. In each case, the manufacturer's representative shall be present
when the equipment is placed in operation. The manufacturer's
representative shall revisit the jobsite as often as necessary until all trouble
is corrected and the equipment installation and operation are satisfactory in
the opinion of Construction Manager.

Each manufacturer's representative shall furnish to Owner, Construction
Manager, a letter of certification stating that the equipment has been
properly installed and lubricated; is in accurate alignment; is free from any
undue stress imposed by connecting piping or anchor bolts; and has been
operated under full load conditions and that it operated satisfactorily.

All costs for field services shall be included in the contract amount.

END OF SECTION
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SECTION 16050 - BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.01 SUMMARY

A

Section Includes: General administrative, procedural requirements, and installation methods for
electrical installations specified in Division 16.

The Drawings are schematic and are not intended to show every detail of construction.

1. In general, conduits/raceways, transitions and offsets shown on Drawings indicate approximate
locations in plan and elevation where the systems are intended to be run.

2. CONTRACTOR shall fully coordinate electrical Work with other trades to avoid interferences.

3. In the event of interferences, CONTRACTOR shall request clarification from ENGINEER in
writing.

Related Documents: Drawings and general provisions of Contract, including General and
Supplementary Conditions and Division 1 Sections, apply to Work of this Section.

1.02 SUBMITTALS

A

Shop Drawings: Submit in accordance with requirements of Section 01340, Shop Drawings covering
the items included under this Section of Work. Shop Drawing submittals shall include:
1. Submit product data covering the items included under this Section of Work.

Conforming to Construction Drawings: Submit a complete set of Drawings showing the locations of
the piping, ductwork, etc., as actually installed. Such Drawings shall be submitted to ENGINEER in
PDF format.

Operation and Maintenance Manuals: Submit in accordance with requirements of Section 01730,
Operation and Maintenance Manuals for items included under this Section. Include following
information for equipment items:

1. Description of function, normal operating characteristics and limitations, performance curves,
engineering data and tests, and complete nomenclature and commercial numbers of
replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

4.  Servicing instructions and lubrication charts and schedules.

1.03 RECORD DOCUMENTS

A

Prepare Record Documents in accordance with requirements in Section 01720. In addition,
CONTRACTOR shall submit, prior to final payment, Drawings conforming to construction records
of systems it has installed. Vendor drawings shall be sized as manufacturers' standard.
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1.04 QUALITY ASSURANCE
A. National Electrical Code: Comply with NFPA 70, National Electrical Code.
B. UL Compliance and Labeling: Use products and components labeled by UL.
1.05 PERMITS, INSPECTIONS, AND LICENSES

A. CONTRACTOR shall procure all necessary permits and licenses, observe and abide by all
applicable laws, codes, regulations, ordinances, and rules of the State, territory, or political
subdivision thereof, wherein Work is done, or any other duly constituted public authority, and
further agrees to hold OWNER harmless from liability or penalty which might be imposed by reason
of an asserted violation of such laws, codes, regulations, ordinances, or other rules.

1. Upon completion of Work, CONTRACTOR shall secure certificates of inspection from the
inspector having jurisdiction and shall submit 3 copies of the certificates to OWNER.
CONTRACTOR shall pay the fees for the permits, inspections, licenses, and certifications
when such fees are required.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to Project properly identified with names, model numbers, types, grades,
compliance labels, and other information needed for identification. Equipment shall be packaged to
prevent damage during shipment, storage, and handling. Do not install damaged units; replace, and
remove damaged units from Site.

PART 2 - PRODUCTS

201 AMMETER

NOT USED

PART 3 - EXECUTION

3.01 GENERAL ELECTRICAL INSTALLATION

A. Provide electrical materials and equipment enclosures appropriate for areas in which they are
installed. Each area will be designated on Drawings with a type of construction such as NEMA 4,
4X, 7 or 9 if it is other than NEMA 12. An area designated by a name and elevation includes space
bounded by floor, ceiling, and enclosing walls.

1. Exception: Provide manufacturer's standard construction for indoor or outdoor application
where equipment is not manufactured to NEMA specifications (e.g., switchgear, transformers,
high voltage capacitors, bus duct, and light fixtures; materials and equipment used in finished
areas such as offices, laboratories, etc.).
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G.

Provide nonmetallic electrical materials and equipment enclosures in NEMA 4X areas; watertight
NEMA 4 and equipment enclosures for outdoor applications and indoor applications below grade;
explosion-proof NEC Class I, Division 1, Group D equipment for NEMA 7 areas; explosion-proof
NEC Class I, Division 2, Group F equipment for NEMA 9 areas.

Where mounting heights are not detailed or dimensioned, install systems, materials, and equipment
to provide maximum headroom possible.

Install systems, materials, and equipment to conform with approved submittal data, including
coordination Drawings, to greatest extent possible. Conform to arrangements indicated by Drawings
recognizing that portions of Work are shown only in diagrammatic form. Where coordination
requirements conflict with individual system requirements, refer conflict to ENGINEER.

Install systems, materials, and equipment level and plumb, parallel and perpendicular to other
building systems and components where installed exposed in finished spaces.

As much as practical, connect equipment for ease of disconnecting with minimum of interference

with other installations.

Install systems, materials, and equipment giving right-of-way priority to systems required to be
installed at a specified slope.

3.02 RACEWAY INSTALLATION

A

Outdoors, use the following materials:

1. Exposed Conduit: Rigid Schedule 40 PVC conduit.

2. Underground Direct Buried Conduit: Rigid Schedule 40 PVVC conduit.

3. Conduit Used to Connect to Vibrating Equipment including transformers and hydraulic,
pneumatic or electric solenoid or motor-driven equipment: Liquidtight flexible metal conduit.

Indoors, use the following wiring materials:

1. Connection to Vibrating Equipment, including transformers and hydraulic, pneumatic or
electric solenoid or motor-operated equipment: Liquidtight flexible metal conduit.

2. Exposed Conduit: Rigid Schedule 40 PVC conduit..

3. Concealed Conduit: Rigid Schedule 40 PVC conduit.

Minimum size conduit shall be 3/4 inch unless shown otherwise.

Instrument Signal Conduit Requirements: Shielded signal wires for 4-20 mA type instruments or
thermocouple wires assigned to the same control panel may be run in the same conduit. Shielded
instrument signal wires, thermocouple wires, and shielded 2-wire intercom wires may be run in the
same conduit. No other wires will be permitted in an instrument signal/2-wire intercom conduit.
Conduit shall be PVC.
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E. Install expansion fittings in all exposed rigid nonmetallic conduit runs of 20 feet or more.

F. Install expansion/deflection fittings where conduit passes a building expansion joint or where
conduits are attached to two structures joined by a concrete expansion joint.

G. Exposed or Concealed Construction: Install conduit exposed inside buildings except for areas with
finished walls (e.g., offices, laboratories, lavatories, locker rooms, etc.) unless otherwise indicated.

H. Exposed Raceways: Install parallel and perpendicular to nearby surfaces or structural members and
follow the surface contours as much as practical. Make bends and offsets so the inside diameter is
not effectively reduced. Keep the legs of a bend in the same plane and the straight legs of offsets
parallel. Conduits shall slope away from loads to keep moisture from entering the load. Run parallel
or banked raceways together. Make bends in parallel or banked runs from the same centerline so that
the bends are parallel. Factory elbows may be used in banked runs only where they can be installed
parallel. This requires that there be a change in the plane of the run, such as from wall to ceiling and
that the raceways be of the same size. In other cases, provide field bends for parallel raceways. Keep
raceways at least 6 inches away from parallel runs of flues and steam or hot water pipes. Install
horizontal raceway runs above water and steam piping.

I.  Space raceways, fittings, and boxes 0.25 inch from mounting surface in NEMA 4 and NEMA 7
areas. Spacers shall be one-piece construction of stainless steel, galvanized steel, PVC, ABS, or
other noncorrosive material.

J. Sleeves: Install in concrete floor slabs except where conduit passes through a housekeeping pad.
Install in exterior walls below grade.

K. Flexible Connections: Use short length (maximum 3 feet for all other equipment) of flexible conduit
for equipment subject to vibration, noise transmission, or movement, and all motors. Use liquidtight
flexible conduit in wet locations and rated flexible connections for hazardous locations. Install
separate ground conductor across flexible connections.

L. Join raceways with fittings designed and approved for the purpose and make joints tight. Where
joints cannot be made tight, use bonding jumpers to provide electrical continuity of the raceway
system. Where terminations are subject to vibration, use bonding bushings or wedges to assure
electrical continuity. Where subject to vibration or dampness, use insulating bushings to protect
conductors.

M. Use raceway fittings that are of types compatible with the associated raceway and suitable for the
use and location.

N. Install raceway sealing fittings in accordance with the manufacturer's written instructions. Locate
fittings at suitable, approved, accessible locations and fill them with UL listed sealing compound.
For concealed raceways, install each fitting in a flush metal box with a blank cover plate having a
finish similar to that of adjacent plates or surfaces. Install raceway sealing fittings at the following
points and elsewhere as indicated:
1. Where conduits enter or leave hazardous locations.
2. Where conduits enter or leave NEMA 4X areas.
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3. Where conduits pass from warm locations to cold locations, such as the boundaries of
refrigerated spaces and air-conditioned spaces.
4. Where required by the NEC.

O. Install electrical boxes in those locations which ensure ready accessibility to enclosed electrical
wiring. Provide knockout closures to cap unused knockout holes where blanks have been removed.

P.  Provide fire-retardant barriers in all pull and junction boxes containing circuits that are otherwise
continuously separated in conduit. Securely fasten these barriers within box. Size barriers so that
space between barrier and box wall does not exceed 0.125 inch anywhere around the perimeter of
barrier.

Q. Support exposed raceway within 1 foot of an unsupported box and access fittings. In horizontal runs,
support at box and access fittings may be omitted where box or access fittings are independently
supported and raceway terminals are not made with chase nipples or threadless box connectors.

R. In open overhead spaces, cast boxes threaded to raceways need not be supported separately except
where used for fixture support; support sheet metal boxes directly from building structure.

S. Terminations: Where raceways are terminated with locknuts and bushings, align the raceway to
enter squarely and install the locknuts with dished part against the box. Where terminating in
threaded hubs, screw the raceway or fitting tight into the hub so the end bears against the wire
protection shoulder. Where chase nipples are used, align the raceway so the coupling is square to the
box and tighten the chase nipples so no threads are exposed.

T. Complete installation of electrical raceways before starting installation of conductors within
raceways and prevent foreign matter from entering raceways by using temporary closure protection.
Cap spare conduit.

U. Install pull wires in empty raceways: Use No. 14 AWG zinc-coated steel or monofilament plastic
line having not less than 200-pound tensile strength. Leave not less than 12 inches of slack at each
end of the pull wire.

3.03 WIRE AND CABLE INSTALLATION

A. Use pulling means including fish tape, cable, rope, and basket weave wire/cable grips which will not
damage cables or raceways. Pull conductors simultaneously where more than one is being installed
in same raceway. Use UL listed pulling compound or lubricant where necessary.

B. Keep branch circuit conductor splices to minimum. Splice feeders only where indicated. Use a
standard kit. No splices are allowed for instrument and telephone cables except at indicated splice
points.

C. Install splice and tap connectors which possess equivalent or better mechanical strength and

insulation rating than conductors being spliced. Use splice and tap connectors which are compatible
with conductor material and are UL listed as pressure type connectors.
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Provide adequate length of conductors within electrical enclosures and train conductors to terminal
points with no excess. Bundle multiple conductors, with conductors larger than No. 10 AWG cabled
in individual circuits. Make terminations so there is no bare conductor at terminal.

Terminate power conductors at equipment using pressure-type terminals specifically designed for
type of terminations to be made. Terminate no more than 2 conductors No. 8 AWG and smaller
within the same pressure-type terminal. These 2 conductors shall be no more than 4 wire gauge sizes
apart. Terminate no more than 1 conductor larger than No. 8 AWG within any pressure-type
terminal.

Seal wire and cable ends until ready to splice or terminate.

3.04 CUTTING AND PATCHING

A

Perform cutting and patching in accordance with requirements in Section 02220. In addition, the

following requirements apply.

1. Perform cutting, fitting, and patching of electrical equipment and materials required to uncover
Work to provide for installation of ill-timed Work, remove and replace Work that is either
defective or does not conform to requirements of Drawings.

2. Cut, remove, and legally dispose of selected electrical equipment, components, and materials as
indicated including, but not limited to, removal of electrical items indicated to be removed and
items made obsolete by new Work. Protect structure, furnishings, finishes, and adjacent
materials not indicated or scheduled to be removed. Provide and maintain temporary partitions
or dust barriers adequate to prevent spread of dust and dirt to adjacent areas.

3. Patch existing finished surfaces and building components using new materials matching
existing materials.

3.05 EQUIPMENT CHECKOUT AND TESTING

A

In addition to testing recommended by equipment or material supplier and called for in equipment or
material specification, perform the following.

Equipment Testing: The following tests which are applicable for a particular item of equipment shall

be performed:

1. Megger power circuit breakers and circuits supplied phase-to-phase and phase-to-ground
(100 megohms minimum).

2. After Work has been completed, demonstrate to OWNER's Representative that entire electrical
installation is in proper working order and will perform functions for which it was designed by
functional testing.

3. Make any specific tests required by the manufacturer's installation instructions.

Check-out Procedures. In general, check-out procedures (as listed below) which are applicable for a
particular item of equipment shall be performed:

1. Vacuum interior of electrical equipment and remove foreign material.

2. Wipe clean with a lint-free cloth insulators, bushings, bus supports, etc.
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Check and adjust time delay, under-voltage devices, phase relay, over-current relays, etc., as
required by coordination study or ENGINEER.

Check exposed bolted power connections for tightness.

Check operation of breakers, contactors, etc., and control and safety interlocks.

Check tightness of bolted structural connections.

Check leveling and alignment of enclosures.

Check tightness and correctness of control connections at terminal blocks, relays, meters,
switches, etc.

9. Clean auxiliary contacts and exposed relay contacts after vacuuming.

i S

END OF SECTION
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SECTION 16060 - GROUNDING

PART 1 - GENERAL
1.01 SUMMARY

A. Section Includes: Electrical grounding and bonding Work as follows:
1. Solidly grounded.

B. Applications of electrical grounding and bonding Work in this Section:
Metal building frames.

Electrical power systems.

Grounding electrodes.

Separately derived systems.

Raceways.

Service equipment.

Enclosures.

Equipment.

=

©ONOUTEWN

1.02 SUBMITTALS

A. Shop Drawings: Submit in accordance with Section 01340, Shop Drawings covering the items
included under this Section. Shop Drawing submittals shall include:
1. Product Data: Submit manufacturer's data on grounding and bonding products and associated
accessories.

1.03 QUALITY ASSURANCE

A. Codes and Standards:

1. UL Compliance: Comply with applicable requirements of UL Standards No. 467, "Electrical
Grounding and Bonding Equipment,” and No. 869, "Electrical Service Equipment,” pertaining
to grounding and bonding of systems, circuits, and equipment. In addition, comply with UL
Standard 486A, "Wire Connectors and Soldering Lugs for Use with Copper Conductors."”
Provide grounding and bonding products which are UL listed and labeled for their intended
usage.

2. |EEE Compliance: Comply with applicable requirements and recommended installation
practices of IEEE Standards 80, 81, 141, and 142 pertaining to grounding and bonding of
systems, circuits, and equipment.

PART 2 - PRODUCTS
2.01 GROUNDING AND BONDING
A. Materials and Components:
1. Except as otherwise indicated, provide electrical grounding and bonding systems indicated;
with assembly of materials including, but not limited to, cables/wires, connectors, solderless

lug terminals, grounding electrodes and plate electrodes, bonding jumper braid, surge arresters,
and additional accessories needed for complete installation. Where more than one type

City of Naples ITB 14-025



component product meets indicated requirements, selection is Installer's option. Where
materials or components are not indicated, provide products which comply with NEC, UL, and
IEEE requirements and with established industry standards for those applications indicated.

2. Conductors: Electrical copper grounding conductors for grounding system connections that

match power supply wiring materials and are sized according to NEC.

Grounding Electrodes: Steel with copper welded exterior, 3/4-inch diameter by 10 feet.

4. Electrical Grounding Connection Accessories: Provide electrical insulating tape, heat-
shrinkable insulating tubing, welding materials, bonding straps, as recommended by accessories
manufacturers for type services indicated.

w

PART 3 - EXECUTION

3.01 INSTALLATION OF ELECTRICAL GROUNDING AND BONDING SYSTEMS

A

Connect grounding conductors to underground grounding electrodes using exothermic weld process
or mechanical compression type connectors.

Ground each separately derived system neutral to effectively grounded metallic water pipe,
effectively grounded structural steel member, and separate grounding electrode.

Connect together system neutral, service equipment enclosures, exposed noncurrent carrying metal
parts of electrical equipment, metal raceway systems, grounding conductor in raceways and cables,
receptacle ground connectors, and plumbing systems.

Terminate feeder and branch circuit insulated equipment grounding conductors with grounding lug,
bus, or bushing.

Connect tank reinforcing steel, tank steel beam, tank steel roof and walls and duct bank and vault
reinforcing steel to ground mat using No. 4/0 AWG bare copper grounding cable.

Bond bare No. 4/0 AWG grounding cable in duct banks to grounding cable in vaults and to power
equipment ground bus at ends of each duct bank.

Bond strut and other metal inside of electrical manholes and vaults to bare No. 4/0 AWG grounding
cable carried in duct bank.

Bond grounding cables to both ends of metal conduit or sleeves through which such cables pass.

Tighten grounding and bonding connectors and terminals, including screws and bolts, in accordance
with manufacturer's published torque-tightening values for connectors and bolts. Where
manufacturer's torquing requirements are not indicated, tighten connections to comply with
tightening torque values specified in UL 486A to assure permanent and effective grounding.

Install braided type bonding jumpers with code-sized ground clamps on water meter piping to
electrically bypass water meters.

Route grounding connections and conductors to ground and protective devices in shortest and
straightest paths as possible while following building lines to minimize transient voltage rises.
Protect exposed cables and straps where subject to mechanical damage.
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L. Apply corrosion-resistant finish to field connections, buried metallic grounding and bonding
products, and places where factory applied protective coatings have been destroyed and are
subjected to corrosive action.

3.02 FIELD QUALITY CONTROL
A. Test ground paths for continuity by applying a low DC voltage source of current, capable of
furnishing up to 100 amps, between electrical equipment grounds and ground grid. Grounding path

must conduct a 100-amp current at a resistance of 0.010 ohms or less as calculated from circuit
voltage.

END OF SECTION
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SECTION 16070 - SUPPORTING DEVICES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes: Secure support from the building structure for electrical items by means of
hangers, supports, anchors, sleeves, inserts, seals, and associated fastenings.

1.02 SUBMITTALS

A. Shop Drawings: Submit in accordance with Section 01340, Shop Drawings covering the items
included under this Section. Shop Drawing submittals shall include:
1. Product data for each type of product specified.

1.03 QUALITY ASSURANCE

A. Electrical components shall be listed and labeled by UL, ETL, CSA, or other approved, nationally
recognized testing and listing agency that provides third-party certification follow-up services.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Subject to compliance with specified requirements, manufacturers offering products which may be
incorporated in Work include:

1. Slotted Metal Angle and U-Channel Systems:
Allied Tube & Conduit.
American Electric.

B -Line Systems, Inc.

Cinch Clamp Co., Inc.

GS Metals Corp.

Haydon Corp.

Kin-Line, Inc.

. Unistrut Diversified Products.
onduit Sealing Bushings:
Bridgeport Fittings, Inc.
Cooper Industries, Inc.
Elliott Electric Mfg. Corp.
GS Metals Corp.

Killark Electric Mfg. Co.
Madison Equipment Co.

L.E. Mason Co.

O-Z/Gedney.

Producto Electric Corp.

Raco, Inc.

Red Seal Electric Corp.
Spring City Electrical Mfg. Co.
Thomas & Betts Corp.

OT@ o o0 o
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2.02 COATINGS

A

Coating: Supports, support hardware, and fasteners shall be stainless steel.. Products for use
embedded in concrete shall be hot-dip galvanized.

2.03 MANUFACTURED SUPPORTING DEVICES

A

Raceway Supports: Clevis hangers, riser clamps, conduit straps, threaded C-clamps with retainers,
ceiling trapeze hangers, wall brackets, and spring steel clamps.

Fasteners. Types, materials, and construction features as follows:
1. Expansion Anchors: Carbon steel wedge or sleeve type.

2. Toggle Bolts: Steel springhead type.

3. Hanger Rods: 0.375-inch diameter minimum, aluminum.

Conduit Sealing Bushings: Factory fabricated, watertight conduit sealing bushing assemblies
suitable for sealing around conduit or tubing passing through concrete floors and walls. Construct
seals with steel sleeve, malleable iron body, neoprene sealing grommets or rings, metal pressure
rings, pressure clamps, and cap screws.

Cable Supports for Vertical Conduit: Factory fabricated assembly consisting of threaded body and
insulating wedging plug for nonarmored electrical cables in riser conduits. Provide plugs with
number and size of conductor gripping holes as required to suit individual risers. Construct body of
aluminum.

U-Channel Systems: 12 gauge or 0.105-inch-thick aluminum channels, with 9/16-inch-diameter
holes, at a minimum of 8 inches on center in top surface. Provide fittings and accessories that mate
and match with U-channel and are of same manufacturer.

2.04 FABRICATED SUPPORTING DEVICES

A

B.

Shop- or field-fabricated supports or manufactured supports assembled from U-channel components.

Aluminum Brackets: Fabricated of angles, channels, and other standard structural shapes. Connect
with welds and machine bolts to form rigid supports.

Pipe Sleeves: Provide a waterstop on pipe sleeves. Provide pipe sleeves of 2 standard sizes larger
than conduit/pipe passing through it .

PART 3 - EXECUTION

NOT USED

END OF SECTION
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SECTION 16075

ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes: Identification of electrical materials, equipment, and installations. It
includes requirements for electrical identification components including, but not limited to,

the following:

1. Buried Electrical Line Warnings.

2. ldentification Labeling for Cables and Conductors.
3. Operational Instruction Signs.

4. Warning and Caution Signs.

5. Equipment Labels and Signs.

1.02 SUBMITTALS

A. Shop Drawings: Submit Shop Drawings covering the items included under this Section.
Shop Drawing submittals shall include:

1.

Product Data for each type of product specified.

PART 2 - PRODUCTS

2.01 ELECTRICAL IDENTIFICATION PRODUCTS

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

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

C. Underground Line Marking Tape: Permanent, bright-colored, continuous-printed, plastic
tape compounded for direct-burial service not less than 6 inches wide by 4 mils thick.
Printed legend indicative of general type of underground line below.
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Wire/Cable Designation Tape Markers: Vinyl or vinyl-cloth, self-adhesive, wraparound,
cable/conductor markers with preprinted numbers and letter.

Aluminum, Wraparound, Cable Marker Bands: Bands cut from 0.014-inch thick, aluminum
sheet, fitted with slots or ears for securing permanently around wire or cable jacket or around
groups of conductors. Provide for legend application with stamped letters or numbers.

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. Engraved legend in white letters on black
face and punched for mechanical fasteners.

Baked-Enamel Warning and Caution Signs for Interior Use: Pre-printed aluminum signs,
punched for fasteners, with colors, legend, and size appropriate to the location.

Exterior Metal-Backed Butyrate Warning and Caution Signs: Weather-resistant, nonfading,
pre-printed cellulose acetate butyrate signs with 20-gauge, galvanized steel backing, with
colors, legend, and size appropriate to location. Provide 1/4-inch grommets in corners for
mounting.

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

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

PART 3 - EXECUTION

3.01 INSTALLATION

A. Lettering and Graphics: Coordinate names, abbreviations, colors, and other designations

C.

used in electrical identification work with corresponding designations specified or indicated.
Install numbers, lettering, and colors as approved in submittals and as required by code.

Underground Electrical Line ldentification: During trench backfilling, for exterior non-
concrete encased underground power, signal, and communications lines, install continuous
underground plastic line marker, located directly above line at 6 to 8 inches below finished
grade. Where multiple lines installed in a common trench do not exceed an overall width of
16 inches; install a single line marker.

Install line marker for underground wiring, both direct buried and in raceway.
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D. Conductor Color Coding: Provide color coding for secondary service, feeder, and branch
circuit conductors throughout the Project secondary electrical system following OWNER's
method of phase identification or as follows:

Phase 480/277 Volts
A Yellow

B Brown

C Orange
Neutral White
Ground Green

E. Use conductors with color factory-applied entire length of conductors except as follows:

1. Following field-applied color-coding methods may be used in lieu of factory-coded wire
for sizes larger than No. 10 AWG.

a. Apply colored, pressure-sensitive plastic tape in half-lapped turns for a distance of
6 inches from terminal points and in boxes where splices or taps are made. Apply
last two laps of tape with no tension to prevent possible unwinding. Use 1-inch-
wide tape in colors as specified. Do not obliterate cable identification markings by
taping. Tape locations may be adjusted slightly to prevent such obliteration.

b. In lieu of pressure-sensitive tape, colored cable ties may be used for color
identification. Apply three ties of specified color to each wire at each terminal or
splice point starting 3 inches from the terminal spaced 3 inches apart. Apply with a
special tool or pliers, tighten for snug fit, and cut off excess length.

F. Power Circuit Identification: Securely fasten identifying metal tags of aluminum wraparound
marker bands to cables, feeders, and power circuits in vaults, pull boxes, junction boxes,
manholes, and switchboard rooms with 1/4-inch steel letter and number stamps with legend
to correspond with designations on Drawings. If metal tags are provided, attach them with
approximately 55-pound test monofilament line or one-piece self-locking nylon cable ties.

G. Install wire/cable designation tape markers at termination points, splices or junctions in each

circuit. Circuit designations shall be as indicated on Drawings.

END OF SECTION
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SECTION 16120 - WIRES AND CABLES

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes the following:
1. Low-Voltage Wire and Cable.
2. Instrument Cable.

1.02 SUBMITTALS

A. Shop Drawings: Submit in accordance with Section 01340, Shop Drawings covering the items
included under this Section. Include Shop Drawings of wires, cables, connectors, splice kits, and
termination assemblies.

B. Reports of field tests prepared as noted in Section 01600.
1.03 QUALITY ASSURANCE

A. UL Compliance: Provide components which are listed and labeled by UL. For cables intended for
use in air handling space comply with applicable requirements of UL Standard 710, "Test Method
for Fire and Smoke characteristics of cables used in Air Handling Spaces."

B. NEMA/ICEA Compliance: Provide components which comply with following standards:
1. NEMA WC 70-1999/ICEA S-95-658-1999, Nonshielded Power Cables Rated 2,000 Volts or
Less for the Distribution of Electrical Energy.

C. IEEE Compliance: Provide components which comply with the following standard.
1. Standard 82, Test procedures for Impulse Voltage Tests on Insulated Conductors.

D. Labeling: Handwritten labels are not acceptable. All labels shall be machine printed on clear or opaque
tape, stenciled onto adhesive labels, or typewritten onto adhesive labels. The font shall be at least 1/8
inch in height, block characters, and legible. The text shall be of a color contrasting with the label such
that is may be easily read. If labeling tape is utilized, the font color shall contrast with the background.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Subject to compliance with specified requirements, manufacturers offering products which may be
incorporated in Work include:
1. Low-Voltage Wire and Cable:
a. American Insulated Wire Corp.
b. General Cable.
c. The Okonite Co.
d. Southwire Co.
2. Connectors for Low-Voltage Wires and Cable Conductors:
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a. AMP.
b. 0O-Z/Gedney Co.
c. Square D Company.
d. 3M Company.
3. Instrument Cable:
a. Belden (Trade Nos. 1120A and 1118A).

2.02 LOW-VOLTAGE WIRES AND CABLES
A. Conductors: Provide stranded conductors conforming to ASTM Standards for concentric stranding,
Class B. Construction of wire and cable shall be single conductor (1/c) unless multiconductor cable
is shown by notation in form (x/c) where x indicates the number of separate insulated conductors per
cable.
B. Conductor Material: Copper. Minimum size power wire shall be No. 12 AWG.
C. Insulation: Provide THHN/THWN insulation for power conductors used in single- and 3-phase
circuits.
1. Provide THHN/THWN insulation for grounding conductors installed in raceways.
2. Provide THHN/THWN insulation for control conductors.
2.03 CONNECTORS FOR LOW-VOLTAGE WIRES AND CABLES
A. Provide UL listed factory fabricated, solderless metal connectors of sizes, ampacity ratings,
materials, types, and classes for applications and services indicated. Use connectors with
temperature ratings equal to or greater than those of the wires upon which used.
2.04 INSTRUMENT CABLE
A. Instrument Cable: 600 volt minimum insulated shielded cable with two or more twisted No. 16 or
No. 18AWG stranded copper conductors; PVC, nylon, or polyethylene outer jacket; and 100 percent
foil shielding.
PART 3 - EXECUTION
3.01 FIELD QUALITY CONTROL

NOT USED

END OF SECTION
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SECTION 16130 - RACEWAYS

PART 1 - GENERAL
1.01 SUMMARY

A. Section Includes: Raceways for electrical wiring. Types of raceways in this Section include the
following:
1. Flexible metal conduit.

Liquidtight flexible conduit.

Underground plastic utilities duct.

Rigid nonmetallic conduit.

Electrical nonmetallic tubing.

Conduit bodies.

o U A wN

1.02 SUBMITTALS

A. Shop Drawings: Submit in accordance with Section 01340, Shop Drawings covering the items
included under this Section. Shop Drawing submittals shall include:
1. Product data for the following products:
a.  Surface raceway and fittings.
b. Conduit.
c. Conduit bodies.

1.03 QUALITY ASSURANCE

A. Codes and Standards:
1. NEMA Compliance: Comply with applicable requirements of NEMA standards pertaining to
raceways.
2. UL Compliance and Labeling: Comply with applicable requirements of UL standards
pertaining to electrical raceway systems. Provide raceway products and components listed and
labeled by UL, ETL, or CSA.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Subject to compliance with requirements, manufacturers offering products which may be
incorporated in Work include:

1. Conduit:

Allied Tube.

Carlon.

General Electric Co.
Johns Manville.
Occidental Coatings.
Orangeburg.
Perma-Cote Industries.
Republic Steel.

S@ o o0 o
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i.  Robroy Industries.
j. Steelduct Co.
. Triangle Conduit.
. Wheatland Tube.
m. Youngstown Sheet and Tube.
Liquidtight Conduit:
. Anamet, Inc.
. Carlon.
. Electric-Flex.
. Thomas and Betts.
onduit Bodies:
Adalet-PLM.
American Electric.
Appleton Electric Co.
Carlon.
Crouse-Hinds Division, Cooper Industries, Inc.
Delta Industrial Products.
Killark Electric Mfg. Co.
Kraloy Products Co.
. 0O-Z/Gedney Co.
. Perma-Cote Industries.
Robroy Industries.
. Spring City Electrical Mfg. Co.
onduit Thread Paint:
. CRC Chemicals, USA.
. Sherwin Williams.
. ZRC Chemical Products Co.

k
b
C
b.
h
k.
|

C
b

J
a
c
d
a
C.
d.
e
f
g
J
a
c

2.02 METAL CONDUIT AND TUBING
A. Liquidtight Flexible Metal Conduit and Fittings: UL 360. Fittings shall be specifically approved for
use with this raceway.
2.03 NONMETALLIC CONDUIT AND DUCTS
A. Rigid Nonmetallic Conduit (RNC): NEMA TC 2 and UL 651, Schedule 40 or 80 PVC.

B. PVC Conduit and Tubing Fittings: NEMA TC 3; match to conduit or conduit/tubing type and
material.

C. Underground PVC: NEMA TC 6, Type | for encased burial in concrete, Type Il for direct burial.

D. Liquidtight Flexible Nonmetallic Conduit and Fittings: UL 1660. Fittings shall be specifically
approved for use with this raceway.

2.04 CONDUIT BODIES
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A. Provide matching gasketed covers secured with corrosion-resistant screws. Use cast covers in
NEMA 4 areas and stamped steel covers in NEMA 1 and 12 areas. Use nonmetallic covers in
NEMA 4X areas and threaded, ground joint covers in NEMA 7 and NEMA 9 areas.
B. Metallic Conduit and Tubing: Use metallic conduit bodies as follows:
1. Nonmetallic Conduit and Tubing: Use nonmetallic conduit bodies conforming to UL 514 B.
2. NEMA 7 and NEMA 9 Areas: Use materials conforming to UL standards for the area.
PART 3 - EXECUTION

NOT USED

END OF SECTION
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SECTION 16135 - CABINETS, BOXES, AND FITTINGS

PART 1 - GENERAL
1.01 SUMMARY

A. Section Includes: Cabinets, boxes, and fittings for electrical installations and certain types of
electrical fittings not covered in other Sections. Types of products specified in this Section include:
1. Pull and junction boxes.
2. Bushings.
3. Locknuts.
4.  Conduit hubs.

1.02 SUBMITTALS

A. Shop Drawings: Submit in accordance with Section 01340, Shop Drawings covering the items
included under this Section. Shop Drawing submittals shall include:

1. Shop Drawings for floor boxes and boxes, enclosures, and cabinets that are to be shop-
fabricated, (nonstock items). For shop-fabricated junction and pull boxes, show accurately
scaled views and spatial relationships to adjacent equipment. Show box types, dimensions, and
finishes.

2. Product data for boxes, fittings, cabinets, and enclosures.

1.03 QUALITY ASSURANCE

A. Codes and Standards:
1. UL Listing and Labeling: Items provided under this section shall be listed and labeled by UL.
2. NEMA Compliance: Comply with NEMA Standard 250, "Enclosures for Electrical Equipment
(1,000 Volts Maximum)."

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Subject to compliance with specified requirements, manufacturers offering products which may be
incorporated in Work include:
1. Junction and Pull Boxes, Concealed System:
a. Adalet-PLM Div., Scott Fetzer Co.
b.  Appleton Electric, Emerson Electric Co.
c. Arrow-Hart Div., Crouse-Hinds Co.
d. Bell Electric, Square D Company.
e. GTE Corporation.
f.  Keystone Columbia, Inc.
g. 0Z/Gedney Co.; General Signal Co.
h.  Spring City Electrical Mfg. Co.
2. Junction and Pull Boxes, Exposed Conduit System:
a. Appleton Electric, Type FS/FD.
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3.

b.  Crouse-Hinds, Type FS/FD.

Bushings, Knockout Closures, Locknuts, and Connectors:
a. Adalet-PLM Div., Scott Fetzer Co.

b. AMP, Inc.

c. Arrow-Hart Div., Crouse-Hinds Co.

d. Appleton Electric Co., Emerson Electric Co.
e. Bell Electric; Square D Co.

f.  Midland-Ross Corp.

g. Midwest Electric, Cooper Industries, Inc.

h. OZ/Gedney Co., General Signal Co.

i. RACO Div., Harvey Hubbell, Inc.

j- Thomas & Betts Co., Inc.

2.02 CABINETS, BOXES, AND FITTINGS - GENERAL

A. Junction and Pull Boxes: Suitable for the conduit system installation as follows:

1.

Exposed Conduit: For pull and junction boxes 50 cubic inches and smaller, provide cast or
malleable iron, zinc electroplated boxes finished with aluminum lacquer or enamel. Provide
exterior mounting lugs and cast covers with neoprene gaskets. For pull and junction boxes
larger than 50 cubic inches provide watertight sheet metal boxes. Grind exposed edges smooth
or roll edges to prevent scuffing of wire during installation. Provide code-gauge sheet steel
construction for boxes smaller than 1,000 cubic inches. Provide 0.10-inch steel construction,
hot-dip galvanized after fabrication for boxes larger than 1,000 cubic inches. Secure box covers

using No. 8 or larger machine screws spaced at intervals not exceeding 6 inches. Provide a

continuous neoprene or rubber gasket cemented to the box cover where it contacts the box

body.

a. Exceptions: Provide nonmetallic pull and junction boxes in NEMA 4X areas. Provide
appropriate explosion-proof construction for boxes located in NEMA 7 and NEMA 9
areas. Provide factory PV C-coated boxes for areas where PVVC conduit is used.

Concealed Conduit: Provide galvanized code-gauge sheet steel junction and pull boxes, with

screw-on covers; of types, shapes and sizes, to suit each respective location and installation;

with welded seams and equipped with stainless steel nuts, bolts, screws, and washers.

B. Bushings, Knockout Closures, and Locknuts: Provide corrosion-resistant box knockout closures,
conduit locknuts and malleable iron conduit bushings, offset connectors, of types and sizes, to suit
respective installation requirements and applications. Provide watertight hubs on conduits
terminated at sheet steel enclosures in NEMA 4 areas.

PART 3 - EXECUTION
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END OF SECTION
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SECTION 16270 - TRANSFORMERS

PART 1 - GENERAL
1.01 SUMMARY

A. Section Includes: Types of transformers specified, and include the following:
1. Dry-type transformers (lighting transformers).

1.02 SUBMITTALS

A. Shop Drawings: Submit in accordance with Section 01340, Shop Drawings covering the items
included under this Section. Shop Drawing submittals shall include:

1. Product Data: Submit manufacturer's technical product data, including rated kVA, frequency,
primary and secondary voltages, percent taps, polarity, impedance and average temperature rise
above 40 degrees C ambient temperature, sound level in decibels, and standard published data.

2. Submit manufacturer's Drawings indicating dimensions and weight loadings for transformer
installations.

3. Wiring Diagrams: Submit wiring diagrams for power distribution transformers.

1.03 QUALITY ASSURANCE

A. Codes and Standards:
1. NEMA Compliance: Comply with NEMA Standard Pub/Nos. ST 20, "Dry-Type Transformers
for General Applications,” TR 1, and TR 27.
2. UL Compliance: Comply with applicable portions of ANSI/UL 506, "Safety Standard for
Specialty Transformers. Provide power/distribution transformers and components which are
UL listed and labeled.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Subject to compliance with specified requirements, manufacturers offering products which may be
incorporated in Work include:
1. Acme Electric Corporation.

Cutler-Hammer.

General Electric Company.

Hevi-Duty Electric Div., General Signal Corp.

Square D Company.

arwd

2.02 POWER/DISTRIBUTION TRANSFORMERS
A. Except as otherwise indicated, provide manufacturer's standard materials and components as

indicated by published product information, designed and constructed as recommended by
manufacturer, and as required for complete installation.
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B. Dry-Type Distribution Transformers (45 kVA or less): Provide factory assembled, general purpose,
air cooled, dry-type distribution transformers where shown; of sizes, characteristics, and rated
capacities indicated, single phase, 60 hertz, 10 kV BIL, 4.0 percent impedance, with 480 volts
primary and 240/120 volts secondary; or K-rated 13 three-phase, 60 hertz, 10 kV BIL, 4.0 percent
impedance with 480-volts delta connection primary and 208/120 volts secondary wye connected.
Provide primary winding with 4 taps; 2 to 2-1/2 percent increments above and below full-rated
voltage for de-energized tap-changing operation. Insulate with Class 150 or 220 degree C insulation
and rate for continuous operation at kVA, and limit transformer temperature rise to maximum of 115
or 150 degrees C, respectively. Provide terminal enclosure, with cover, to accommodate primary and
secondary coil wiring connections and electrical supply raceway terminal connector. Equip terminal
leads with connectors installed. Limit terminal compartment temperature to 75 degrees C when
transformer is operating continuously at rated load with ambient temperature of 40 degrees C.
Provide wiring connectors suitable for copper or aluminum wiring. Cushion-mount transformers
with external vibration isolation supports; sound-level ratings not to exceed 45 db as determined in
accordance with ANSI/NEMA standards. Electrically ground core and coils to transformer
enclosure by means of flexible metal grounding strap. Provide transformers with fully enclosed
sheet steel enclosures. Apply manufacturer's standard light gray indoor enamel over cleaned and
phosphatized steel enclosure. Provide transformers suitable for wall mounting.

C. Finishes: Coat interior and exterior surfaces of transformer, including bolted joints, with

manufacturer's standard color baked-on enamel.

PART 3 - EXECUTION

NOT USED

END OF SECTION
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SECTION 16410 - CIRCUIT AND MOTOR DISCONNECTS

PART 1 - GENERAL

1.01 SUBMITTALS

A

Shop Drawings: Submit in accordance with Section 01340, Shop Drawings covering the items
included under this Section. Shop Drawing submittals shall include:
1. Product data for each type of product specified.

Operation and Maintenance Manuals: Submit in accordance with requirements of Sections 01600
and 13410, operation and maintenance manuals for items included under this Section, including
circuits and motor disconnects.

1.02 QUALITY ASSURANCE

A

Codes and Standards:
1. Electrical Component Standards: Provide components which are listed and labeled by UL.
Comply with UL Standard 98 and NEMA Standard KS 1.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A

Subject to compliance with specified requirements, manufacturers offering products which may be
incorporated in Work include:

1. Allen-Bradley.

Appleton.

Crouse-Hinds Co.

EATON.

Furnas Electric Co.

General Electric Co.

Siemens, Inc.

Square D Company.

©ONOUTEWN

2.02 CIRCUIT AND MOTOR DISCONNECT SWITCHES

A

Provide NEMA 4, 4X, 7, 9, or 12 enclosure to match the rating of the area in which switch is
installed. For motor and motor starter disconnects through 100 horsepower, provide units with
horsepower ratings suitable to loads. For motor and motor starter disconnects above
100 horsepower, clearly label switch, "DO NOT OPEN UNDER LOAD."

Non-fusible Disconnects: (Heavy-duty) switches of classes and current ratings as indicated.

2.03 ACCESSORIES

A

Special Enclosure Material: Provide special enclosure material as follows for switches indicated:
1. Stainless Steel for NEMA 4 or outdoor switches.
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PART 3 - EXECUTION

NOT USED

END OF SECTION
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SECTION 16440 - PANELBOARDS

PART 1 - GENERAL
1.01 SUMMARY

A. Section includes the following:
1. Lighting panelboards.

1.02 SUBMITTALS

A. Shop Drawings: Submit in accordance with Section 01340, Shop Drawings covering the items
included under this Section. Shop Drawing submittals shall include:
1. Manufacturer's product data on panelboards and enclosures.

1.03 QUALITY ASSURANCE

A. Codes and Standards:

1. UL Compliance: Comply with applicable requirements of UL 67, "Electric Panelboards,” and
UL's 50, 869, 486A, 486B, and 1053 pertaining to panelboards, accessories, and enclosures.
Provide panelboard units which are UL listed and labeled.

2. NEMA Compliance: Comply with NEMA Standards Pub/No. 250, "Enclosures for Electrical
Equipment (1,000 Volts Maximum),” Pub/No. PB 1, "Panelboards,"” and Pub/No. PB 1.1,
"Instructions for Safe Installation, Operation and Maintenance of Panelboards Rated 600 Volts
or Less."

3. Federal Specification Compliance: Comply with FS W-P-115, "Power Distribution Panel,"”
pertaining to panelboards and accessories.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Subject to compliance with specified requirements, manufacturers offering products which may be
incorporated in Work include:
1. EATON Products.
2. General Electric Company.
3. Siemens, Inc.
4. Square D Company.

2.02 PANELBOARDS

A. Except as otherwise indicated, provide panelboards, enclosures, and ancillary components, of types,
sizes, and ratings indicated, which comply with manufacturer's standard materials; with design and
construction in accordance with published product information. Equip with proper number of unit
panelboard devices as required for complete installation. Where types, sizes, or ratings are not
indicated, comply with NEC, UL, and established industry standards for those applications
indicated.
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Lighting Panelboards: Provide dead-front safety type lighting and appliance panelboards as
indicated, with switching and protective devices in quantities, ratings, and types shown; with anti-
turn solderless pressure type lug connectors approved for use with copper conductors. Construct unit
for connecting feeders at top of panel; equip with copper bus bars, full-sized neutral bar with bolt-in
type heavy-duty, quick-make quick-break, single pole circuit breakers, and toggle handles that
indicate when tripped. Provide suitable lugs on neutral bus for each outgoing feeder required and
provide bare uninsulated grounding bars suitable for bolting to enclosures. Select enclosures
fabricated by same manufacturer as panelboards, which mate and match properly with panelboards.
Panelboards and circuit breakers shall be braced for 10,000 rms symmetrical amperes fault current
unless otherwise indicated.

Panelboard Enclosures: Provide galvanized sheet steel cabinet type enclosures, in sizes and NEMA
types as indicated, code gauge, minimum 16-gauge thickness. Construct with multiple knockouts
and wiring gutters. Provide fronts with adjustable trim clamps and doors with flush locks and keys,
all panelboard enclosures keyed alike, with concealed piano door hinges and door swings as
indicated. Equip with interior circuit directory frame and card with clear plastic covering. Provide
baked gray enamel finish over a rust-inhibitor coating. Design enclosures for surface mounting as
indicated. Provide enclosures which are fabricated by same manufacturer as panelboards, which
mate and match properly with panelboards to be enclosed. Panelboard enclosure shall be installed
inside an aluminum enclosure for adverse conditions.

Molded-Case Circuit Breakers: Provide factory assembled, molded-case circuit breakers of frame
sizes, characteristics, and ratings, including rms symmetrical interrupting ratings indicated. Select
breakers with permanent thermal and instantaneous magnetic trip, and with fault-current limiting
protection, ampere ratings as indicated. Construct with overcenter, trip-free, toggle type operating
mechanisms with quick-make quick-break action and positive handle trip indication. Construct
breakers for mounting and operating in any physical position, and operating in an ambient
temperature of 40 degrees C. Provide breakers with mechanical screw type removable connector
lugs, AL/CU rated.

Ground Fault Protected Breakers: Provide UL Class A protected GFI breakers with 6 mA for
personnel protection, and for general-purpose receptacles. For breakers dedicated to equipment
(sump pumps, heat trace, etc.), provide breaker with 30 mA equipment protection.

Accessories: Provide panelboard accessories and devices including, but not necessarily limited to,
ground-fault protection units or circuit breaker locking hardware as indicated.

Spares: In each panelboard provide 8 installed, single pole, 20A spare circuit breakers unless
otherwise indicated.

PART 3 - EXECUTION

3.01

INSTALLATION OF PANELBOARDS

A. Type out panelboard's circuit directory card upon completion of installation Work.

END OF SECTION
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SECTION 16748 - SOFTWARE SERVICES

PART 1 - GENERAL

1.01 SUMMARY

A

Section Includes: Labor, materials, equipment, and services necessary for furnishing fabrication,
production, and installation of items specified in this Section or as shown on Drawings.

Work includes programming, testing, and installation of software required for a complete and fully
operational control system. Principal segments of Work include, but are not limited to,
programmable logic controller ladder logic, data collection, supervisory control, operator process
control interfaces, process data management, laboratory management, and plant
administrative/management reports.

1.02 SYSTEM DESCRIPTION

A

Design Requirements. System consists of PLC panel designed to accept input of several analog
instruments and retransmit to the existing SCADA system. The SCADA HMI shall be updated to
display, alarm, and trend the data from these signals. The information shall be displayed in a
pictorial representation of the actual basin layout.

Performance Requirements: Programmable logic controllers (PLCs) shall complete execution of all
rungs with a cycle time not to exceed 250 mS. Operator interface functions shall have a 2-second
response time or better. Adjust timing and operating system parameters of PLCs and computers as
necessary.

1.03 SUBMITTALS

A

Shop Drawings: Submit in accordance with Sections 01340 and 13410, Shop Drawings and Basic
Instrumentation Requirements; and product data for products provided under this Section.

1.04 QUALITY ASSURANCE

A

Software Progress Meetings: Allow in Bid for 2 meetings per month via teleconference, for review
of PLC logic and graphic operator screens. Meeting to commence at time of Contract Award and
continue up to panel checkout.

PART 2 - PRODUCTS

2.01 SERVICE SUPPLIER

A

Software services shall be fulfilled by the organization selected as "Equipment Supplier” under
Section 13410.

2.02 SOFTWARE SERVICES
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A. Software services include program development, testing, documentation, and Work necessary to

implement a complete and fully operating system as shown on Drawings and/or as specified.
Provide programming to implement required functions and features.

Work requires coordination with concurrent program development for PLCs, Operator Interfaces,
Management Reports, and Data Collection. Include PLC error detection logic for communications
failures, data highway faults, internal faults, and time outs. Communicate PLC error conditions to
Operator Interface for logging and reporting.

Communication between PLCs, Operator Interface, and Data Collection shall be on an exception
basis. When reportable changes in process state occur, such as alarm assertion, return to normal, or
analog value out of dead band, report event to PLC that communicates with Operator Interface and
Data Collection. This PLC shall maintain data tables current with all process inputs and outputs.
Organize data to be transferred into contiguous blocks of information using bit-mapped and integer
tables. Employ a "watchdog™ timer for each remote PLC and poll that PLC if no message has been
received in a reasonable amount of time. Accept Operator Interface directives for setpoint changes
and hand switches.

2.03 PROGRAMMABLE CONTROLLER LOGIC

A

Develop programs for execution on PLC using development software supplied under that Section.
Logic shall perform functions required to control processes and equipment as shown on Drawings
and/or as specified. Develop complete cross-references for ladder logic and complete input/output
listings.

2.04 OPERATOR INTERFACE (LOCAL OPERATOR COMPUTER)

A

Operator Interface programs for Local Operator Computers (LOCs) provide graphic representation
of local processes and control over machinery. Provide following screens:

Process Tanks overview.

Individual Clarifiers (update ex. screen)
Trends (update ex. screens)

Alarming (update ex. screen/database)

i NS

Screens shall include indicating lamps and hand switches shown. Include analog instruments such as
indicators, manual loading stations, controllers, etc., as shown. Programming shall be done using
panel viewing software as manufactured by the PLC vendor.

2.05 OPERATOR INTERFACE AND DATA COLLECTION (DATA MANAGEMENT COMPUTER)

A

Operator Interface programs provide graphic representation of plant processes and control over
machinery. Data collection activities provide historical trend analysis and process data readings for
use in management reporting.

Provide following screens:

1. Process Tanks overview.
2. Individual Clarifiers (update ex. screen)
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3.
4.

Trends (update ex. screens)
Alarming (update ex. screen/database)

C. Operator Displays: Develop programs to provide following elements and as required for a complete
fully functional Operator Interface and data collection system:

1.

Video displays shall be color at highest resolution supported by hardware. Install operating
system drivers as necessary. They shall be fully windowed and shall use a mouse for control.
Use colors, function keys, and navigational controls consistently.

Alarm Management: For each process or system event classed as an alarm provide facilities for
displaying and logging on system alarm printer, acknowledgment, and purging of stale
messages. Alarm events are derived from discrete inputs, analog trip values, logic combinations
and computations as needed. Print and display both alarm events and returns to normal. Provide
date/time stamps for events, descriptive message, and event type code. Use color combinations
to distinguish following alarm states: Alarm-Unacknowledged, Alarm-Acknowledged, Normal-
Unacknowledged, and Normal-Acknowledged.

Graphic Displays: Provide process-oriented displays showing current process status and
accepting operator input for setpoint and status changes. Submit for approval color schema and
screen-to-screen navigation strategies. For each display, show process elements such as pumps,
valves, tanks, pipe lines, etc., with their current operational status. Provide analog displays for
board instruments shown including indicators, controllers, manual loading stations, etc.
Indicators shall use an appropriate number of significant digits and dead band to produce steady
values and color to show operational status.

Print Screen function shall direct an image of the currently displayed screen to any system
printer as the user directs. When directed to a color printer, a color screen image shall be
produced.

Trending: Provide on-screen trending displays that are user definable that operate from either
previously collected historical trend groups (named file) or from a group of real-time variables.
Provide facilities for user selection of colors, time (horizontal), and measurement (vertical)
scales. Accommodate real-time sampling intervals as short as 1 second. Real-time trends shall
show alarm setpoints. Historical trend displays shall have time-scale panning controls.

Security: Using operator interface and operating system software, implement a security system
to restrict access to parts of system. Provide following as a minimum:

a. Programmer - Access to all facilities including changing displays and logic.

b. Supervisor- Access to all displays, change master set points and purge stale alarm

messages.

c. Operator - Access to all displays, change normal operational sequences and
acknowledge alarms.

d. Observer - Access to displays only.

D. Provide following data management functions:

1.

City of Naples

Collection files are closed at 00:05 of first day of each calendar month and a new file started.
Establish a file naming convention based on file type (analog, historical, or motor), month, and
year. Provide operator screens for managing file space:

Backing up to archive medium.

Restoration from archive.

Deleting archive files.

Display/print of archive catalog.

Forcing early closure of collection file.

Create export file.
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Analog Points: Scan each analog point every minute. Every hour, store minimum, maximum,
and average values in a journal file. Do not store values that are out of range, out of service, or
not valid for any other reason.

Historical Trend Data Collection: Establish data collection tables for up to 20 groups of up to
6 process points each with a collection interval of 1 minute. Provide facilities for defining and
changing trend groups. Removal and archiving of closed trend files shall be accomplished using
operating system'’s standard backup/restore programs. Do not store values that are out of range,
out of service, or not valid for any other reason.

Motor Run Times: For each monitored motor, store daily values for running time. Run times
may be developed either by scanning points every minute or by providing PLC timer logic.
Daily accumulated run times are to be stored at 00:01 of each day and then reset. Close running
time data collection file at 00:05 on first day of each month.

Data Export: Provide collected data file export facilities for use by management reporting
programs and third-party data analysis programs such as dBase IV and spreadsheets. Export
files shall be ASCII encoded, fixed record (and field) length with carriage control. Export files
shall be made from closed collection files on user demand.

PART 3 - EXECUTION

3.01 SOURCE QUALITY CONTROL

A. Conduct preliminary testing prior to factory checkout by executing programs supplied for this
Project. Use simulated input and output devices as necessary to verify correct interpretation.
Exercise inputs to test logic for correct function and proper response of outputs. Verify correct
interface of PLC logic with programs used for Operator Interface and Data Collection Activities.
Verify correct PLC to PLC communications.

B. Examination, Installation, Field Quality Control, Demonstration: In accordance with Section 13410.

City of Naples

END OF SECTION
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CITY OF NAPLES
WRF AERATION MONITOR & CONTROL
INSTRUMENTATION IMPROVEMENTS
BID SCHEDULE

ITEM DESCRIPTION UNIT | QUANT TOTAL
1 DO MONITORING
1A | Aeration Basin Dissolved Oxygen Monitoring LS 1 $
TOTAL PRICE: | $

DISSOLVED OXYGEN (DO) MONITORING

1A. Price for Aeration Basin Dissolved Oxygen (DO) Monitoring shall include all cost for labor,
material, and equipment, preparatory work, mobilizing and demobilizing, insurance, permitting,
field engineering, construction schedule, shop drawings, demolition, disposal, plugging, capping,
welding, storing material and equipment, PLC, power, enclosures, programming/integration, screen
development, terminal boxes, breaker panel, fiber converters, junction boxes, DO probes, conduit,
wire, connectors, concrete work, brackets, flushing system piping, fittings, and valves; coating,
testing, and all other related items as required per the Drawings and Specification, and City of
Naples requirements.

Aeration Basin DO Monitoring shall include the furnishing and installation of all items necessary to
provide a complete and operating DO monitoring system for the aeration basins and the

PLC/Terminals/Power Facilities backbone necessary to provide for: All components shown in the
Drawings & Specifications

NOTE: The City reserves the right to award all, none, or any portion of the project.

Company Name PH

Name and Title of individual completing this schedule:

(Printed Name) (Title)
(Signature) (Date)
EIN
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