The City of Waltham

Invites
Interested Parties
To propose the best offer and or bid
For the service or product herewith described:

GENERATOR INSTALLATION, CEDARWOOD PUMP STATION

The bid opening will be held: 10:00 AM on Thursday April 9, 2015,

A pre-bid conference: 10:00 AM on Wednesday April 1, 2015.
(Meet at the job site 246 South Street, behind the Stanley Elementary School)

Last day for written questions: 12 Noon Thursday April 2, 2013.

(Written questions to jpedulla@city.waltham.ma.us)
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Section 00200
INSTRUCTIONS TO BIDDERS

ARTICLE 1. DEFINED TERMS AND PROCEDURES

1.1. Terms used in the Bidding Documents and not defined elsewhere have the following meanings
which are applicable to both the singular and plural thereof:

1.1.1. Owner - the terms "Owner," “Awarding Authority,” and "City" are interchangeable and
shall mean the "City of Waltham, Massachusetts ".

1.1.2. Architect - shall mean CSS Architects Inc., whose address for all correspondence
concerning the Bidding Documents shall be 107 Audubon Road, Building 2 Suite 300, Wakefield, MA
01880.

1.1.3. Bidder - shall mean one who submits a Bid directly to Owner.
1.1.4. General Bidder - shall mean one who submits a Bid directly to Owner on the Work.

1.1.5. Filed Sub-Bidder - shall mean one who submits a Bid directly to Owner on the work of a
Filed Sub-Contract, in this case Plumbing and Masonry.

1.2.6. Successful Bidder - shall mean the lowest, qualified, responsible and responsive Bidder, as
those terms are defined in M.G.L. c. 149, §44A, to whom Owner (on the basis of Owner's evaluation
as hereinafter provided) makes an award.

1.1.7. Bidding Documents - includes the Invitation for Bids, Instructions to Bidders, the Bid Form
and the proposed Contract Documents (which include the Specifications, the Drawings and all
Addenda issued prior to receipt of Bids).

1.1.8. Bid Form - shall mean either the " Form for General Bid" or the " Form for Filed Sub-Bid,"
unless a specific Bid Form is named.

1.1.9. Work - The furnishing all of labor, materials, equipment and other incidentals necessary
for or convenient to the successful completion of the Contract and the carrying out of all the duties
and obligations imposed by the Contract. Work shall include, in addition to work to be performed
on the Contract location in the actual construction process, necessary shop plans, computations,
ordering of materials and equipment, fabrication of material, parts and components, etc.

1.1.10. Provide - Wherever the word "provide" is used in the Specifications in reference to work
to be performed by the Contractor, it shall be understood to mean "furnished and installed
complete in place and in accordance with the Specifications which are incorporated into the
Contract."

1.2. The procedure which is described in the Bidding Documents for Bidding and Award of a Contract for
the Work will be in accordance with the provisions of Chapter 149, Sections 44A through 44H inclusive of
the General Laws of the Commonwealth of Massachusetts, as last revised (hereinafter referred to as
"M.G.L. ¢.149" appropriate Section).

Instruction To Bidders
Section 00 21 13
1of11



ARTICLE 2. COPIES OF BIDDING DOCUMENTS

2.1 Bid forms and contract documents will be available for viewing, downloading and pickup from:

2.2. Contract documents may be downloaded at www.city.waltham.ma.us/open-bids

2.3. Complete sets of Bidding Documents shall be used in preparing Bids; neither Owner nor Architect
assume any responsibility for errors or misinterpretations resulting from the use of incomplete sets of
Bidding Documents.

ARTICLE 3. QUALIFICATIONS OF BIDDERS

3.1. To demonstrate qualifications to perform the Work, each Bidder may be requested to submit,
within five (5) days of Owner's request, written evidence, such as financial data, present commitments,
and other such data as may be called for below. Each Bid shall contain evidence of Bidder's qualification
to do business in the Commonwealth of Massachusetts or a covenant to obtain such qualification prior
to award of the contract.

3.2. Owner reserves the right to reject any Bid if the evidence submitted by such Bidder, or the
investigation of such Bidder, fails to satisfy Owner that such Bidder is properly qualified to carry out the
obligations of the Contract and to complete the Work contemplated therein.

ARTICLE 4. EXAMINATION OF CONTRACT DOCUMENTS AND SITE

4.1. Itis the responsibility of each Bidder before submitting a Bid to: (a) attend the voluntary pre-bid
meeting and walk-through (b) examine the Contract Documents thoroughly; (c) visit the site to become
familiar with local conditions that may affect cost, progress, performance or furnishing of the Work; (d)
consider federal, state and local Laws and Regulations that may affect cost, progress, performance or
furnishing of the Work; (e) study and carefully correlate Bidder's observations with the Contract
Documents; and (f) notify Architect of all conflicts, errors or discrepancies in the Contract Documents.

4.2 The submission of a Bid shall constitute an incontrovertible representation by Bidder that Bidder has
complied with every requirement of this Article 4, that without exception the Bid is premised upon
performing and furnishing the Work required by the Contract Documents and such means, methods,
techniques, sequences or procedures of construction as may be indicated in or required by the Contract
Documents, and that the Contract Documents are sufficient in scope and detail to indicate and convey
understanding of all terms and conditions for performance and furnishing of the Work.

4.3. The Contract Documents contain the provisions required for the construction of the project.
Information obtained from an officer, agent, or employee of the Owner or any other person shall not
affect the risks or obligations assumed by the Bidder or relieve him from fulfilling any of the conditions
of the Contract.

ARTICLE 5. INTERPRETATIONS AND ADDENDA

5.1. All questions about the meaning or intent of the Contract Documents are to be directed in writing
to the City of Waltham Jpedulla@city.waltham.ma.us . Interpretations or clarifications considered
necessary by the City in response to such questions will be issued by Addenda mailed or delivered to all
parties of record with the City. Questions received less than ten (10) days prior to the date for opening
of Bids may not be answered. Only questions answered by formal written Addenda will be binding. Oral
and other interpretations or clarifications shall be without legal effect.
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5.2. Addenda may also be issued to modify the Bidding Documents as deemed advisable by Owner or
Architect.

5.3 Addenda notification will be distributed by email to all parties recorded by the Owner as having
received bidding documents. Each Bidder shall request Addenda as made available by the Architect. If
an Addendum notification is issued by email, Architect will request a return email to verify receipt of the
Addendum; however, failure by any Bidder or prospective Bidder to send a return email shall not
invalidate the delivery of the Addendum notification.

5.4 Each Bidder shall be responsible for determining that it has received all Addenda which have been
issued.

ARTICLE 6. BID SECURITY

6.1. Each Bid shall be accompanied by Bid security in the form of a Bid Bond, a certified check, or a
treasurer's or cashier's check issued by, a responsible bank or trust company, payable to the Owner. A
Bid Bond shall be: (a) in a form satisfactory to Owner; (b) with a surety company qualified to do business
in the Commonwealth of Massachusetts and satisfactory to Owner; and (c) conditional upon the faithful
performance by the principal of the agreements contained in the Bid.

The amount of such Bid security shall be five (5%) per cent of the PROPOSED LUMP SUM CONTRACT
PRICE as entered in the Bid Form for General Bid and for sub-bidders the same applies.

6.2. All Bid security of General Bidders, except those of the three (3) lowest responsible and eligible
General Bidders, shall be returned within five (5) days (Saturdays, Sundays and legal holidays excluded)
after the opening of the General Bids.

The Bid security of the three (3) lowest responsible and eligible General Bidders shall be returned upon
the execution and delivery of the General Contract or, if no award is made, within thirty (30) days
(Saturday, Sundays and legal holidays excluded) after the opening of the General Bids; except that if any
General Bidder fails to perform its agreement to execute a General Contract and furnish a Performance
Bond and also a Labor and Materials or Payment Bond as stated in its Bid in accordance with MGL c.149
Section 44E, its Bid security shall become the property of Owner, as liquidated damages; provided that
the amount of the Bid security which becomes the property of Owner shall not, in any event, exceed the
difference between its Bid and the Bid of the next lowest responsible and eligible Bidder; and provided
further that, in case of death, disability, bona fide clerical or mechanical error of a substantial nature, or
other similar unforeseen circumstances affecting such General Bidder, its Bid security shall be returned.

6.3. All Bid securities of the General contractor shall be returned within twenty (20) days (Saturdays,
Sundays and legal holidays excluded) after the opening of the General Bids.

6.4. Any Bid which is not accompanied by Bid security as described in Paragraph 6.1 shall be invalid;
and Owner shall reject such Bid.

ARTICLE 7. CONTRACT TIME

7.1. The number of days within which the Work is to be substantially completed and also completed and
ready for final payment (the Contract Times) are set forth in the Specifications. Section 00410 FORM FOR
GENERAL BID.
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ARTICLE 8. LIQUIDATED DAMAGES

8.1. Provisions for liqguidated damages are set forth in the Agreement

ARTICLE 9. SUBSTITUTE OR "OR-EQUAL" ITEMS

9.1. The Contract, if awarded, will be on the basis of materials and equipment described in the Drawings
or specified in the Specifications. Whenever it is indicated in the Drawings or specified in the
Specifications that a substitute or "or equal" item of material or equipment may be furnished or used by
Contractor if acceptable to Architect, application for such acceptance will not be considered by Architect
until after the Effective Date of the Agreement; all consideration shall comply with M.G.L. c. 30,
§39M(b).

ARTICLE 10. LEFT BLANK

ARTICLE 11. BID FORM

11.1. The " Form for General Bid" and the “Form for Sub-Bid” are included in the Project Manual with
the Bidding Documents; an additional loose copy of each is also included as part of the Bidding
Documents for use by the Contractor in preparing their bids.

11.2. The term "Bid Form" shall apply to " Form for General Bid" unless the specific Bid Form is named.

11.3. The Bid price of each item on the Bid Form shall be written in words and in figures. In the event
there is a discrepancy in the Bid between a Bid price written in words and a Bid price written in figures,
the Bid Price stated in words shall govern.

11.4. All Bids will be compared on the basis of the "Proposed Contract Price" listed on the Form for
General Bid. The Bid entered shall be for the complete Work as specified and shall include the work of
the General Contractor and Sub-Bid Contractor.

The work of the General Contractor (Item 1) includes all work other than that covered by Filed Sub-
Contracts (Item 2). Item 2 is further subdivided into the individual Sub-Bids which the General Bidder
proposes to use in its Bid. The General Bidder shall include the following information on the Bid Form for
General Bid for each Filed Sub-Bid it proposes to use: (a) name of the Filed Sub-Bidder; (b) the Filed Sub-
Bid amount; and (c) whether it will require a Performance Bond and Payment Bond on that Filed Sub-
Bidder.

11.5. Bids by corporations shall be executed in the corporate name by the president, vice-president, or
other corporate officer accompanied by evidence of authority to sign, and the corporate seal shall be
affixed and attested by the secretary or an assistant secretary. The corporate address and state of
incorporation shall be shown below the signature.

11.6. Bids by partnerships shall be executed in the partnership name and shall be signed by a partner,
whose title shall appear under the signature and the official address of the partnership shall be shown
below the signature.

11.7. All names shall be typed or printed in ink below the signature.

11.8. The Bid shall contain an acknowledgment of receipt of all Addenda (the numbers of which shall be
filled in on the Bid Form). If no Addenda are received the Bidder shall fill in "none" on the Bid Form.

11.9. The address, e-mail and telephone number for communications regarding the Bid shall be shown.

11.10. A conditional or qualified Bid shall not be accepted.
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ARTICLE 12. SUBMISSION OF BIDS

12.1. Bids shall be submitted at the time and place indicated in the Invitation for Bids and shall be
enclosed in an opaque sealed envelope, marked with the Project title, as indicated in the Invitation for
Bids, and name and address of the Bidder, and shall be accompanied by the Bid security and other
required documents. If the Bid is sent through the mail or other delivery system the sealed envelope
shall be enclosed in a separate envelope with the notation "BID ENCLOSED" on the face of it and
addressed as indicated in the Invitation for Bids.

12.2. Bids submitted for the Work of the General Contract shall be valid only when accompanied by all
of the following: (1) a fully completed and properly executed "Bid Form for General Bid"; (2) Bid security
in the amount of five percent (5%) of the amount bid and in a form as described in the Instructions to
Bidders; (3) a copy of a "Certificate of Eligibility" issued by the Deputy Commissioner of the
Commonwealth of Massachusetts Division of Capital Asset Management and Maintenance (DCAM),
showing that the General Bidder has a classification of “General Building Construction”; (4) an update
statement in such form as the Deputy Commissioner shall prescribe; and (5) the completed
“Compliance” section 00 74 01.

12.3 Bids submitted for Filed-Subcontract Work shall be valid only when accompanied by all of the
following: (1) a fully completed and properly executed Sub-Bid Form; (2) Bid security in the amount of
five percent (5%) of the amount sub-bid and in a form as described in the Instructions to Bidders; (3) a
copy of a "Certificate of Eligibility" issued by the Deputy Commissioner of the Commonwealth of
Massachusetts Division of Capital Asset Management and Maintenance (DCAM), showing that the Sub-
Bidder has a classification commensurate with the filed sub-trade and capacity rating to perform the
work required, (4) an update statement in such form as the Deputy Commissioner shall prescribe and
(5) the completed “Compliance” section 00 74 01.

12.4 The Bidder assumes all responsibility for the Bid arriving on time. Bids received after the time
specified in the Invitation for Bids shall not be accepted. No faxed Bids shall be accepted. The time of
receipt of a Bid will determine the acceptability of mailed Bids, regardless of postmark. It shall be the
sole responsibility of the Bidder to assure that a Bid has arrived before the time for opening of Bids as
specified in the Invitation for Bids.

ARTICLE 13. MODIFICATION AND WITHDRAWAL OF BIDS

13.1. Bids may be modified only by an appropriate document duly executed (in the manner that a Bid
shall be executed) and delivered to the place where Bids are to be submitted at any time prior to the
opening of Bids.

13.2. Bids may be withdrawn at any time prior to the scheduled time (or authorized postponement
thereof) for the opening of Bids.

ARTICLE 14. OPENING OF BIDS

14.1. All Bids will be opened and read aloud publicly at the time and place indicated in the Invitation for
Bids.

14.2. Any Bid received after the time and date specified in the Invitation for Bids shall not be
considered.

Instruction To Bidders
Section 00 21 13
50f11



ARTICLE 15. BIDS TO REMAIN SUBJECT TO ACCEPTANCE

15.1. All Bids will remain subject to acceptance by Owner for a period of thirty (30) days (Saturdays,
Sundays and legal holidays excluded) after the actual day of opening of General Bids.

ARTICLE 16. AWARD OF CONTRACT

16.1. A Contract will be awarded no later than 90 days from the receipt date, if at all, pursuant to M.G.L.
c. 149, §44A, to the lowest responsible and eligible Bidder. According to M.G.L. c. 149, §44A, the term
“Responsible” means demonstrably possessing the skill, ability and integrity necessary to faithfully
perform the work called for by a particular contract, based upon a determination of competent
workmanship and financial soundness in accordance with the provisions of M.G.L. c. 149, §44D.

According to M.G.L. c. 149, §44A, the term “Eligible” means able to meet all requirements for bidders or
offerors set forth in M.G.L. c. 149, §§44A-44H and not debarred from bidding under M.G.L. c. 149, §44C
or any other applicable law, and who shall certify that he is able to furnish labor that can work in
harmony with all other elements of labor employed or to be employed on the work.

16.2. The Owner reserves the right to eliminate sections of the work or parts of sections, as may be
determined by them as a basis of award, to keep within the limits of available funds, or to add sections
of the work previously eliminated, provided that such action comports with generally accepted
principles of public bidding in the Commonwealth.

16.3. Owner reserves the right to reject any and all Bids, to waive any and all informalities if it is in the
Owner's best interest to do so, and the right to disregard all nonconforming, non-responsive or
conditional Bids.

16.4. Owner also reserves the right to reject the Bid of any Bidder that it considers to be unqualified
relative to Article 3 of these Instructions to Bidders.

16.5. Every Bid which is not accompanied by all of the items required by Articles 12.2 and 12.3 of these
Instructions to Bidders or which otherwise does not conform with MGL ¢.149 Section 44A to 44H
inclusive, or which is on a form not completely filled in, or which is incomplete, conditional or obscure or
which contains any addition not called for, shall be invalid and shall be rejected by Owner.

16.6. Owner may conduct such investigations as Owner deems necessary to assist in the evaluation of
any Bid and to establish the responsibility, qualifications and financial ability of Bidders to perform and
furnish the Work in accordance with the Contract Documents to Owner's satisfaction within the
prescribed time.

16.7. If the Contract is to be awarded, Owner will give the Successful Bidder a Notice of Award within
thirty (30) days (excluding Saturdays, Sundays and legal holidays) after the day of the General Bid
opening. All Bids shall remain open for thirty (30) days (excluding Saturdays, Sundays and legal holidays)
after the day of the General Bid opening, but Owner may, in their sole discretion, release any Bid and
return the Bid security prior to that date. The time allowed between the opening of General Bids and the
Notice of Award of the Contract specified above may be extended by mutual agreement between Owner
and the Bidder.

ARTICLE 17. CONTRACT SECURITY AND INSURANCE CERTIFICATES

17.1. General Conditions and the Supplementary Conditions set forth Owner's requirements as to
performance and payment Bonds. When the Successful Bidder delivers the executed Agreement to
Owner, it shall be accompanied by the required performance and payment Bonds.
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17.2 General Conditions and Supplementary Conditions sets forth Owner's requirements as to
insurance. When the successful Bidder delivers the executed Agreement to Owner, it shall be
accompanied by certificates indicating that the required insurance has been secured.

17.3. Attorneys-in-fact who sign Bid Bonds or Payment Pond and Performance Bond shall file with each
Bond, a certified and dated copy of their Power of Attorney, which is currently in effect.

17.4. The successful Bidder shall provide Commercial General Liability Insurance, Automotive Liability
Insurance, Worker’s Compensation and Employer’s Liability Insurance, including other coverages such as
indicated in the General Conditions and as amended in the Supplementary Conditions. The Certificate of
Insurance shall contain the following precise language, supported by amendments: “the City of
Waltham is a named additional insured for General Liability”

The successful Bidder shall provide separate Owner’s Protective Liability Insurance, with the Owner and
Architect only as insured. A Rider clause to the Contractor’s Liability Insurance shall not be acceptable.
Each certificate and policy of insurance required by this Agreement shall contain a cancellation provision
as indicated below with no variations.

“Should any of the above described policies be cancelled or materially amended before the Expiration
date therefore, the issuing insurer will mail within thirty (30) days written notice to the certificate
holder named to the left”.

17.5 The Successful Bidder shall provide to the Owner, with its proof of insurance coverage,
endorsements or riders to the policies of Commercial General Liability Insurance, Automobile Liability
Insurance, and Excess Liability Insurance, Umbrella Form, which indicate that the City is named as an
additional insured on each such policy.

ARTICLE 18. SIGNING OF AGREEMENT

18.1. When Owner gives a Notice of Award to the Successful Bidder, it will be accompanied by the
required number of unsigned counterparts of the Agreement with all other written Contract Documents
attached. Within five (5) days (Saturdays, Sundays and legal holidays excluded) after presentation
thereof by Owner, Contractor shall sign and deliver the required number of counterparts of the
Agreement and attached documents to Owner with the required Bonds and insurance certificates.
Within ten (10) days thereafter, Owner will deliver one fully signed counterpart to Contractor.

18.2. If the Successful Bidder fails to perform its agreement to execute a Contract in accordance with
the terms of its Bid, within the above time limits, and furnish the required Bonds and insurance
certificates, which are acceptable to Owner, Owner may consider the Bidder in default.

If the Bidder is determined to be in default, Bidder's Bid security shall become the property of Owner, as
liguidated damages, and Owner will consider the Bid of the next lowest responsible and eligible Bidder.

ARTICLE 19. NOTICE TO PROCEED

19.1. The Notice to Proceed will be issued within thirty (30) days of the execution of the Agreement by
Owner. This time may be extended by mutual agreement between Owner and Successful Bidder.

19.2. The Notice to Proceed will establish the date of Commencement of the Work, the date of
Substantial Completion and the date of Final Completion, as they are defined in the General Conditions
and the Supplementary Conditions.
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ARTICLE 20. SALES AND USE TAX EXEMPTION

20.1. Owner is exempt from Commonwealth of Massachusetts Sales and Use Tax on materials and
equipment to be incorporated in the Work. Said taxes shall not be included in the Contract Price. Owner
shall provide a Certificate of Exemption Number at the pre-construction meeting.

ARTICLE 21. LAWS, REGULATIONS AND PERMITS

21.1. The Bidder's attention is directed to the fact that all applicable local, federal and state laws;
municipal ordinances; and the rules and regulations of all authorities having jurisdiction over the Work,
shall apply to the Contract throughout, and they shall be deemed to be included in the Contract
Documents as though they were written out in full therein.

21.2.  Neither Owner nor Architect shall be responsible for monitoring Bidder's compliance with any
Laws or Regulations.

21.3  Contractor shall obtain building permits, all fees will be waived by the City.

ARTICLE 21. MINIMUM PREVAILING WAGE RATES

21.1.  Minimum Prevailing Wage Rates as determined by the Commissioner of the Executive Office of
Labor and Workforce Development (EOLWD) under the provisions of the Commonwealth of
Massachusetts General Laws, Chapter 149, Section 26 to 27D, as last revised, shall apply to the Work of
this Contract. The Minimum Prevailing Wage Rates are found at www.city.waltham.ma.us/open-bids

21.2. The Minimum Prevailing Wage Rates Determination establishes Minimum Prevailing Wage rates
only. Owner will not consider any claims by Contractor for additional compensation which is paid in
excess of these Minimum Prevailing Wage rates.

21.3. The Minimum Prevailing Wage Rates Determination shall be kept posted in a conspicuous place
at the site of the Work throughout the active progress of the Work.

21.4. Regulations for the Prevailing Wage Act state that payment of compensation to workmen for
work performed on public work on a lump sum basis, piece work system, or a price certain for the
completion of a certain amount of work, or the production of a certain result shall be deemed a violation
of the Act regardless of the average hourly earnings resulting therefrom. This shall result in the
disqualification of any Bidder employing these methods.

21.5 The Contractor shall submit weekly payrolls to the Owner during the progress of this Contract
for each day work is performed.

21.6. No payments request can be process until all certified payrolls ar submitted for the period of the
payment request.

ARTICLE 22. GUARANTEE

22.1. The Successful Bidder, if selected as the Contractor, shall furnish all supplies, equipment, and labor
necessary for the performance of the services and/or delivery of equipment required by this Contract
and shall warrant that it has in its employ, and throughout the term of this Contract or any extension or
renewal thereof, shall continue to have a sufficient number of persons experienced in performing
services required by this Contract, such that the Contractor’s obligations under this Contract shall be
carried out in a prompt, safe and professional manner.
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22.2 The Successful Bidder, if selected as the Contractor, shall further warrant that it shall perform
services under this Contract with the highest degree of professionalism and care. Any equipment
delivered, unless otherwise agreed by the parties, shall be of generally merchantable quality and shall be
fit for the purpose sought by the Owner.

22.3 The Successful Bidder, if selected as the Contractor, shall warrant to the Owner that the work to be
performed under the Contract shall be free from defects in material and workmanship for twelve (12)
months after a) the Contractor fully completes the work and b) the Owner takes possession for
occupancy. If any defects in material or workmanship regarding the work occur within said twelve (12)
month period, the Contractor shall have the option of repairing or replacing the defective component(s)
involved in the work with components that comply with the Specifications which are incorporated into
the Contract.

ARTICLE 23. WEATHER PROTECTION

23.1. Pursuant to Section 44G of MGL 149, the Contractor shall provide weather protection and
adequate heat for all construction included in this Contract during the months of November through
March.
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ARTICLE 24. NONDISCRIMINATION IN EMPLOYMENT

24.1. The policy of the Program in brief states that:. In connection with the performance of work
under the Contract, the Contractor shall not discriminate against any employee or applicant for
employment because of race, color, religious creed, national origin, age, sex, gender identity, sexual
orientation (which shall not include persons whose sexual orientation involves minor children as the sex
object), genetic information, ancestry, children, marital status, veteran status or membership in the
armed services, the receiving of public assistance, and handicap. The aforesaid provision shall include,
but not be limited to the following: advertising; recruitment; hiring; rates of pay or other forms of
compensation; terms, conditions or privileges of employment; employment upgrading; transfer;
demotion; layoff; and termination. The Contractor shall post hereafter in conspicuous places, available
for employees and applicants for employment, notices to be provided by the Massachusetts Commission
Against Discrimination or other applicable agency of the Commonwealth of Massachusetts setting forth
the provisions of the Fair Employment Practices Law of the Commonwealth. The Contractor shall also
undertake in good faith, affirmative action measures designed to eliminate any discriminatory barriers in
the terms and conditions of employment on the grounds of race, color, religious creed, national origin,
age, sex, gender identity, sexual orientation (which shall not include persons whose sexual orientation
involves minor children as the sex object), genetic information, ancestry, children, marital status,
veteran status or membership in the armed services, the receiving of public assistance, and handicap,
and to eliminate and remedy any effects of such discrimination in the past.

ARTICLE 25. SAFETY

25.1. This project is subject to the Safety and Health Regulations of the U.S. Department of Labor, as
set forth in Title 29 CFR Part 1926, to all subsequent amendments thereto, and to the Massachusetts
Executive Office of Labor and Workforce Development (EOLWD), Division of Industrial Safety “Rules and
Regulations for the Prevention of Accidents in Construction Operations” (Chapter 454 CMR 10.00 et
seq.). Contractors shall be familiar with the requirements of these regulations.

25.2.  Each Bidder shall certify that he is able to furnish labor that can work in harmony with all other
elements of labor employed or to be employed on the work; that all employees to be employed at the
worksite shall have successfully completed a course in construction safety and health approved by the
United State Occupational Safety and Health Administration that is at least ten (10) hours in duration at
the time the employee begins work. He shall also certify that he shall furnish documentation of
successful completion of said course with the first certified payroll report for each employee; and that
he shall comply fully with all laws and regulations applicable to awards made subject to section 44A.

ARTICLE 26. MANUFACTURER’S EXPERIENCE

26.1. Whenever it is written that an equipment manufacturer shall have a specified period of
experience with his product, equipment which does not meet the specified experience period can be
considered if the equipment supplier or manufacturer is willing to provide an “Efficiency Guarantee
Bond” or cash deposit for the duration of the specified time period which will guarantee replacement of
that equipment in the event of failure.
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ARTICLE 27. CONTRACT TERMINATION

27.1. In addition to rights afforded under the Contract General Conditions, the City reserves the right
to terminate this Contract upon written notice to the Contractor if a source of money to fund the
Contract is not available during any year of the Contract term. In the alternative, the parties may agree
in writing to amend the Contract to provide for a Contract price which represents the reduced
appropriation for a Contract year.

ARTICLE 28. FUNDS APPROPRIATION.
28.1 THE CONTRACT OBLIGATION ON BEHALF OF THE CITY IS SUBJECT TO PRIOR APPROPRIATION OF
MONIES FROM THE GOVERNMENTAL BODY AND AUTHORIZATION BY THE MAYOR.

ARTICLE 29. THE AWARDING AUTHORITY RESERVES THE RIGHT TO REJECT ANY OR ALL BIDS, OR ANY
PART OF ANY BID, WHICH IN THE OPINION OF THE AWARDING AUTHORITY, IS IN THE BEST INTERESTS OF
THE CITY OF WALTHAM.

ARTICLE 30 THE TAX ATTESTATION CLAUSE, CERTIFICATION OF NON-COLLUSION AND THE
CERTIFICATE OF VOTE AUTHORIZATION, are required by statute and are an integral part of the Invitation
for Bid and must be completed and signed by the person submitting the Bid, or by the person/persons
who are officially authorized to do so. Failure to do so may disqualify the bid.

ARTICLE 31 CHANGE ORDERS.
31.1Change orders are not effective until, if, as and when signed by the Mayor and no work is to
commence until the change orders are fully executed.

ARTICLE 32 BID OPENING INCLEMENT WEATHER

32.1If, at the time of the originally scheduled bid opening, City Hall is closed to inclement weather or
another unforeseeable event, the bid opening will be extended until 2:00 PM on the next normal
business day. Bids will be accepted until that date and time.

ARTICLE 33 TIE BREAK

33.1In the event of a tie where both vendors were responsive and responsible the vendors with a tie
agree to a coin toss to determine the winner. The Coin toss will be executed in the presence of both
vendors and a witness from the Purchasing Office. The coin will be flipped by the Chief Procurement
Officer in the presence of the two bidders. A written record of the process you used, including the
results and the names of those participating. The low bidders shall sign an agreement stating that they
will abide by the results of the tie breaker. As an alternative, you may allow for a “second round”
between the tied vendors

Instruction To Bidders
Section 00 21 13
11 of 11



SECTION 00410

FORM OF GENERAL BID

Proposal of (hereinafter called "Bidder")*

(_) acorporation, organized and existing under the laws of the State of
(_) apartnership

(_) ajoint venture

(_) alimited liability company

(L) anindividual doing business as

*Check corporation, partnership, joint venture, LLC or individual as applicable.

To the (hereinafter called "Owner™).

Gentlemen:

The Bidder, in compliance with your invitation for bids for construction of the
Cedarwood Booster Station Generator, having examined the plans and specifications with
related documents and the site of the proposed work, and being familiar with all of the conditions
surrounding the construction of the proposed project including the availability of materials and
labor, hereby proposes to furnish all superintendence, labor, services, materials, equipment,
plant, machinery, apparatus, appliances, tools, supplies, bailing, shoring, removal, and all other
things necessary to construct the project in accordance with the contract documents, within the
time set forth below, and at the prices stated below. These prices are to cover all expenses
incurred in performing the work required under the contract documents, of which this bid is a

part.
The Bidder hereby agrees that if selected as the Contractor it will commence work under
this contract on or before a date to be fixed in the written “Notice to Proceed” given by the

Owner to the Contractor and to fully complete the project within 150 Consecutive days of the
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start date fixed in the “Notice to Proceed”. The Bidder further agrees to pay as liquidated
damages the sum of $1,000 for each consecutive calendar day thereafter during which the work
has not been fully completed, as provided in the “Liquidated Damages” provisions of Section
00800, SUPPLEMENTARY CONDITIONS.

Bidder acknowledges receipt of the following addenda:

No. Dated:
No. Dated:
No. Dated:
No. Dated:

Bidder agrees to perform all of the work described in the specification and shown on the
plans for the sum of:
Dollars and Cents ($
)

(Amounts are to be shown in both words and figures. In case of discrepancy, the amount

shown in words will govern.)

The BID shall include all labor, materials, bailing, shoring, removal, overhead, profit,
insurance, bond premiums, engineering costs, etc., to cover the finished work of the several

kinds called for.

The Bidder understands that all bids for this project are subject to the applicable bidding
laws of the Commonwealth of Massachusetts, including General Laws Chapter 30, Section 39M,
as amended.

The contract will be awarded to the lowest responsible and eligible bidder.

Bidder understands that the Owner reserves the right to reject any or all bids and to waive

any informalities in the bidding.
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The Bidder agrees that this bid shall be good and may not be withdrawn for a period of
30 days, Saturdays, Sundays and legal holidays excluded, after the opening of bids.

Within 10 days of receipt of the written notice of acceptance of this bid, the Bidder will
execute the formal agreement attached in Section 00520 AGREEMENT and provide the
requisite payment and performance bonds and certificates of insurance.

Bid security is attached in the sum of five percent (5%) of the total bid in accordance
with the conditions of Section 00200 INSTRUCTIONS TO BIDDERS. The bid security may
become the property of the Owner in the event the contract and bond are not executed within the

time set forth above.

The selected Contractor shall furnish a performance bond and a payment bond in an
amount at least equal to one hundred percent (100%) of the contract prices in accordance with
Section 00610 PERFORMANCE BOND, Section 00615 PAYMENT BOND, and as stipulated
in paragraph 5.01 of Section 00700, GENERAL CONDITIONS of these specifications.

The undersigned offers the following information as evidence of its qualifications to
perform the work as bid upon according to all the requirements of the plans and specifications.

1. Have been in business under present name for years.

2. The names and addresses of all persons interested in the bid (if made by a

partnership or corporation) as Principals, are as follows:

(Attach supplementary list if necessary)
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The Bidder shall state below what work of a similar character to that included in the proposed contract it has done, and give references that
will enable the Owner to judge its experience, skill and business standing (add supplementary page if necessary).

Completion Date  Project Name Contract Amount Design Engineer Reference Name Telephone No.




Pursuant to M.G.L. CH. 62C, Sec 49A, the undersigned Bidder certifies under the
penalties of perjury that it is in compliance with all laws of the Commonwealth relating to taxes,

reporting of employees and contractors, and withholding and remitting child support.

The undersigned Bidder hereby certifies that (1) it is able to furnish labor that can work
in harmony with all other elements of labor employed or to be employed in the work; (2) that all
employees to be employed at the worksite will have successfully completed a course in
construction safety and health approved by the United States Occupational Safety and Health
Administration that is at least 10 hours in duration at the time the employee begins work and
who shall furnish documentation of successful completion of said course with the first certified
payroll report for each employee; and 3) that all employees to be employed in the work subject
to this bid have successfully completed a course in construction safety and health approved by
the United States Occupational Safety and Health Administration that is at least 10 hours in

duration.

The undersigned certifies under penalties of perjury that this bid is in all respects bona
fide, fair and made without collusion or fraud with any other person. As used in this paragraph
the word "person™ shall mean any natural person, joint venture, partnership, corporation or other
business or legal entity which sells materials, equipment or supplies used in or for, or engages in
the performance of, the same or similar construction, reconstruction, installation, demolition,

maintenance or repair work or any part thereof..

The undersigned further certifies under penalty of perjury that the said undersigned is not
presently debarred from doing public construction work in the Commonwealth of Massachusetts
under the provisions of Section Twenty-Nine F of Chapter Twenty-Nine, Section 25C (10) of
Chapter 152 (workers’ compensation) or any other applicable debarment provisions of any other

Chapter of the General Laws or any rule or regulations promulgated thereunder.
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Respectfully submitted:

Date By

(Signature)

(Name - Typed or Printed)

(Title)
(SEAL - if bid is by a corporation)

(Business Name)

(Federal ID Number)

(Business Address)

(City and State)

(Telephone Number)

O:\Waltham MA\Cedar Wood Generator\Specs\SECTION 00410.docx
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Section 00520

AGREEMENT
CITY OF WALTHAM

ARTICLE 1.  This agreement, made this day of , 2015 by and
between the CITY OF WALTHAM, party of the first part, hereinafter called the CITY, by
its MAYOR, and hereinafter called the CONTRACTOR.

ARTICLE 2.  Witnesseth, that the parties to this agreement, each in consideration of
the agreement on the part of the others herein contained, do hereby agree, the CITY OF
WALTHAM for itself, and said contractor for his heirs, executors, administrators and
assigns as follows:

To furnish all equipment, machinery, tools and labor, to furnish and deliver all materials
required to be furnished (except as otherwise specified) and deliver in and about the
project and to do and perform all work in strict conformity with the provisions of this
Contract and of the Notice to Bidders, bid, Project Manual, and Drawings hereto
annexed. The said Notice to Bidders, bid, Project Manual, and Drawings are hereby
made a part of this contract as fully and to the same effect as if the same had been set
forth at length and incorporated in the contracts.

ARTICLE 3. In consideration of the foregoing premises the CITY agrees to pay and the
CONTRACTOR agrees to receive as full compensation for everything furnished and done
by the CONTRACTOR under this contract, including all work required by not included in
the items herein mentioned, and also for all loss or damage arising out of the nature of
the work aforesaid, or from the action of the elements, or from any unforeseen
obstruction or difficulty encountered in the prosecution of the work, and for all
expenses incurred by or in consequence of the suspension or discontinuance of the
work specified, and for well and faithfully completing the work, and the whole thereof,
as herein provided, such prices as are set forth in the accompanying bid.

Date for final completion of the project is 90 Days from the date of the Notice-to-
Proceed (NTP)

This Agreement entered into as of the day and year first written above.



CITY OF WALTHAM, MASSACHUSETTS

FOR THE CITY

Jeannette A. McCarthy, MAYOR,
City of Waltham
Date:

John B. Cervone, City Solicitor
Date:
APPROVED AS TO FORM ONLY

Stephen Casazza, City Engineer
Date:

Joseph Pedulla, Purchasing Agent
Date:

Paul Centofanti, Auditor
Date:

| CERTIFY THAT SUFFICIENT FUNDS
ARE AVAILABLE FOR THIS CONTRACT

FOR THE COMPANY

CONTRACTOR (Signature),
Date:

Company

Address



EJCDCE=

ENGINEERS JOINT CONTRACT

DOCUMENTS COMMITTEE PERFORMANCE BOND

CONTRACTOR (name and address): SURETY (name and address of principal place of
business):

OWNER (name and address):

CONSTRUCTION CONTRACT

Effective Date of the Agreement:
Amount:
Description (name and location):

BOND

Bond Number:

Date (not earlier than the Effective Date of the Agreement of the Construction Contract):
Amount:

Modifications to this Bond Form:[_| None [ ] See Paragraph 16

Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth below, do
each cause this Performance Bond to be duly executed by an authorized officer, agent, or
representative.

CONTRACTOR AS PRINCIPAL SURETY
(seal) (seal)
Contractor’s Name and Corporate Seal Surety’s Name and Corporate Seal
By: By:
Signature Signature (attach power of attorney)
Print Name Print Name
Title Title

EJCDC C-610 - Performance Bond
Published December 2010 by the Engineers Joint Contract Documents Committee.
Page 1 of 3




Attest: Attest:

Signature Signature

Title Title

Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any
singular reference to Contractor, Surety, Owner, or other party shall be considered plural where
applicable.

EJCDC C-610 - Performance Bond
Published December 2010 by the Engineers Joint Contract Documents Committee.
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1. The Contractor and Surety, jointly and severally,
bind themselves, their heirs, executors,
administrators, successors, and assigns to the
Owner for the performance of the Construction
Contract, which is incorporated herein by reference.

2. If the Contractor performs the Construction
Contract, the Surety and the Contractor shall have
no obligation under this Bond, except when
applicable to participate in a conference as provided
in Paragraph 3.

3. If there is no Owner Default under the
Construction Contract, the Surety’s obligation under
this Bond shall arise after:

3.1 The Owner first provides notice to the
Contractor and the Surety that the Owner is
considering declaring a Contractor Default. Such
notice shall indicate whether the Owner is
requesting a conference among the Owner,
Contractor, and Surety to discuss the
Contractor’s performance. If the Owner does
not request a conference, the Surety may,
within five (5) business days after receipt of the
Owner’s notice, request such a conference. If
the Surety timely requests a conference, the
Owner shall attend. Unless the Owner agrees
otherwise, any conference requested under this
Paragraph 3.1 shall be held within ten (10)
business days of the Surety’s receipt of the
Owner’s notice. If the Owner, the Contractor,
and the Surety agree, the Contractor shall be
allowed a reasonable time to perform the
Construction Contract, but such an agreement
shall not waive the Owner’s right, if any,
subsequently to declare a Contractor Default;

3.2 The Owner declares a Contractor
Default, terminates the Construction Contract
and notifies the Surety; and

33 The Owner has agreed to pay the
Balance of the Contract Price in accordance with
the terms of the Construction Contract to the

Surety or to a contractor selected to perform
the Construction Contract.

4. Failure on the part of the Owner to comply with
the notice requirement in Paragraph 3.1 shall not
constitute a failure to comply with a condition
precedent to the Surety’s obligations, or release the
Surety from its obligations, except to the extent the
Surety demonstrates actual prejudice.

5. When the Owner has satisfied the conditions of
Paragraph 3, the Surety shall promptly and at the
Surety’s expense take one of the following actions:

5.1 Arrange for the Contractor, with the
consent of the Owner, to perform and complete
the Construction Contract;

5.2 Undertake to perform and complete the
Construction Contract itself, through its agents
or independent contractors;

5.3 Obtain bids or negotiated proposals from
qgualified contractors acceptable to the Owner
for a contract for performance and completion
of the Construction Contract, arrange for a
contract to be prepared for execution by the
Owner and a contractor selected with the
Owners concurrence, to be secured with
performance and payment bonds executed by a
qualified surety equivalent to the bonds issued
on the Construction Contract, and pay to the
Owner the amount of damages as described in
Paragraph 7 in excess of the Balance of the
Contract Price incurred by the Owner as a result
of the Contractor Default; or

5.4 Waive its right to perform and complete,
arrange for completion, or obtain a new
contractor, and with reasonable promptness
under the circumstances:

5.4.1 After investigation, determine the
amount for which it may be liable to the
Owner and, as soon as practicable after the

EJCDC C-610 - Performance Bond
Published December 2010 by the Engineers Joint Contract Documents Committee.
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amount is determined, make payment to the
Owner; or

5.4.2 Deny liability in whole or in part and
notify the Owner, citing the reasons for
denial.

6. If the Surety does not proceed as provided in
Paragraph 5 with reasonable promptness, the
Surety shall be deemed to be in default on this Bond
seven days after receipt of an additional written
notice from the Owner to the Surety demanding
that the Surety perform its obligations under this
Bond, and the Owner shall be entitled to enforce
any remedy available to the Owner. If the Surety
proceeds as provided in Paragraph 5.4, and the
Owner refuses the payment or the Surety has
denied liability, in whole or in part, without further
notice the Owner shall be entitled to enforce any
remedy available to the Owner.

7. If the Surety elects to act under Paragraph 5.1,
5.2, or 5.3, then the responsibilities of the Surety to
the Owner shall not be greater than those of the
Contractor under the Construction Contract, and
the responsibilities of the Owner to the Surety shall
not be greater than those of the Owner under the
Construction Contract. Subject to the commitment
by the Owner to pay the Balance of the Contract
Price, the Surety is obligated, without duplication
for:

7.1 the responsibilities of the Contractor for
correction of defective work and completion of
the Construction Contract;

7.2 additional legal, design professional, and
delay costs resulting from the Contractor’s
Default, and resulting from the actions or failure
to act of the Surety under Paragraph 5; and

7.3 liquidated damages, or if no liquidated
damages are specified in the Construction
Contract, actual damages caused by delayed
performance or non-performance of the
Contractor.

8. If the Surety elects to act under Paragraph 5.1,
5.3, or 5.4, the Surety’s liability is limited to the
amount of this Bond.

9. The Surety shall not be liable to the Owner or
others for obligations of the Contractor that are
unrelated to the Construction Contract, and the
Balance of the Contract Price shall not be reduced
or set off on account of any such unrelated
obligations. No right of action shall accrue on this
Bond to any person or entity other than the Owner
or its heirs, executors, administrators, successors,
and assigns.

10. The Surety hereby waives notice of any change,
including changes of time, to the Construction
Contract or to related subcontracts, purchase
orders, and other obligations.

11. Any proceeding, legal or equitable, under this
Bond may be instituted in any court of competent
jurisdiction in the location in which the work or part
of the work is located and shall be instituted within
two years after a declaration of Contractor Default
or within two years after the Contractor ceased
working or within two years after the Surety refuses
or fails to perform its obligations under this Bond,
whichever occurs first. If the provisions of this
paragraph are void or prohibited by law, the
minimum periods of limitations available to sureties
as a defense in the jurisdiction of the suit shall be
applicable.

12. Notice to the Surety, the Owner, or the
Contractor shall be mailed or delivered to the
address shown on the page on which their signature
appears.

13. When this Bond has been furnished to comply
with a statutory or other legal requirement in the
location where the construction was to be
performed, any provision in this Bond conflicting
with said statutory or legal requirement shall be
deemed deleted herefrom and provisions
conforming to such statutory or other legal
requirement shall be deemed incorporated herein.
When so furnished, the intent is that this Bond shall

EJCDC C-610 - Performance Bond
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be construed as a statutory bond and not as a 14.4 Owner Default: Failure of the Owner,

common law bond. which has not been remedied or waived, to pay
the Contractor as required under the
14. Definitions Construction Contract or to perform and

complete or comply with the other material

14.1 Balance of the Contract Price: The total terms of the Construction Contract.

amount payable by the Owner to the Contractor

under the Construction Contract after all proper 14.5 Contract Documents: All the documents
adjustments have been made including that comprise the agreement between the
allowance for the Contractor for any amounts Owner and Contractor.

received or to be received by the Owner in
settlement of insurance or other claims for 15. If this Bond is issued for an agreement between
damages to which the Contractor is entitled, a contractor and subcontractor, the term Contractor

reduced by all valid and proper payments made in this Bond shall be deemed to be Subcontractor
to or on behalf of the Contractor under the and the term Owner shall be deemed to be
Construction Contract. Contractor.

14.2  Construction Contract: The agreement 16. Modifications to this Bond are as follows:
between the Owner and Contractor identified

on the cover page, including all Contract

Documents and changes made to the agreement

and the Contract Documents.

14.3 Contractor Default: Failure of the
Contractor, which has not been remedied or
waived, to perform or otherwise to comply with
a material term of the Construction Contract.

EJCDC C-610 - Performance Bond
Published December 2010 by the Engineers Joint Contract Documents Committee.
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EJCDCE

ENGINEERS JOINT CONTRACT
DOCUMENTS COMMITTEE

PAYMENT BOND

CONTRACTOR (name and address): SURETY (name and address of principal place of
business):

OWNER (name and address):

CONSTRUCTION CONTRACT

Effective Date of the Agreement:
Amount:
Description (name and location):

BOND

Bond Number:

Date (not earlier than the Effective Date of the Agreement of the Construction Contract):
Amount:

Modifications to this Bond Form:[_] None [_] See Paragraph 18

Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth below, do
each cause this Payment Bond to be duly executed by an authorized officer, agent, or representative.

CONTRACTOR AS PRINCIPAL SURETY
(seal) (seal)
Contractor’s Name and Corporate Seal Surety’s Name and Corporate Seal
By: By:
Signature Signature (attach power of attorney)
Print Name Print Name
Title Title

EJCDC C-615, Payment Bond
Published December 2010 by the Engineers Joint Contract Documents Committee.
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Attest: Attest:

Signature Signature

Title Title

Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any
singular reference to Contractor, Surety, Owner, or other party shall be considered plural where
applicable.

EJCDC C-615, Payment Bond
Published December 2010 by the Engineers Joint Contract Documents Committee.
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The Contractor and Surety, jointly and
severally, bind themselves, their heirs,
executors, administrators, successors, and
assigns to the Owner to pay for labor,
materials, and equipment furnished for use
in the performance of the Construction
Contract, which is incorporated herein by
reference, subject to the following terms.

If the Contractor promptly makes payment
of all sums due to Claimants, and defends,
indemnifies, and holds harmless the Owner
from claims, demands, liens, or suits by any
person or entity seeking payment for labor,
materials, or equipment furnished for use in
the performance of the Construction
Contract, then the Surety and the
Contractor shall have no obligation under
this Bond.

If there is no Owner Default under the
Construction  Contract, the  Surety’s
obligation to the Owner under this Bond
shall arise after the Owner has promptly
notified the Contractor and the Surety (at
the address described in Paragraph 13) of
claims, demands, liens, or suits against the
Owner or the Owner’s property by any
person or entity seeking payment for labor,
materials, or equipment furnished for use in
the performance of the Construction
Contract, and tendered defense of such
claims, demands, liens, or suits to the
Contractor and the Surety.

When the Owner has satisfied the
conditions in Paragraph 3, the Surety shall
promptly and at the Surety’s expense
defend, indemnify, and hold harmless the
Owner against a duly tendered claim,
demand, lien, or suit.

The Surety’s obligations to a Claimant under
this Bond shall arise after the following:

5.1 Claimants who do not have a direct
contract with the Contractor,

5.1.1 have furnished a written notice
of non-payment to the
Contractor, stating with
substantial accuracy the
amount claimed and the name
of the party to whom the
materials were, or equipment
was, furnished or supplied or
for whom the labor was done or
performed, within ninety (90)

days after having last
performed labor or last
furnished materials or
equipment included in the
Claim; and

5.1.2 have sent a Claim to the Surety
(at the address described in
Paragraph 13).

5.2 Claimants who are employed by or
have a direct contract with the
Contractor have sent a Claim to the
Surety (at the address described in
Paragraph 13).

If a notice of non-payment required by
Paragraph 5.1.1 is given by the Owner to
the Contractor, that is sufficient to satisfy a
Claimant’s obligation to furnish a written
notice of non-payment under Paragraph
5.1.1.

When a Claimant has satisfied the
conditions of Paragraph 5.1 or 5.2,
whichever is applicable, the Surety shall
promptly and at the Surety’s expense take
the following actions:

7.1 Send an answer to the Claimant, with
a copy to the Owner, within sixty (60)
days after receipt of the Claim, stating
the amounts that are undisputed and

EJCDC C-615, Payment Bond
Published December 2010 by the Engineers Joint Contract Documents Committee.
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8. The Surety’s total

the basis for challenging any amounts
that are disputed; and

7.2 Pay or arrange for payment of any
undisputed amounts.

7.3 The Surety’s failure to discharge its
obligations under Paragraph 7.1 or 7.2
shall not be deemed to constitute a
waiver of defenses the Surety or
Contractor may have or acquire as to
a Claim, except as to undisputed
amounts for which the Surety and
Claimant have reached agreement. If,
however, the Surety fails to discharge
its obligations under Paragraph 7.1 or
7.2, the Surety shall indemnify the
Claimant for the reasonable attorney’s
fees the Claimant incurs thereafter to
recover any sums found to be due and
owing to the Claimant.

obligation shall not
exceed the amount of this Bond, plus the
amount of reasonable attorney’s fees
provided under Paragraph 7.3, and the
amount of this Bond shall be credited for
any payments made in good faith by the
Surety.

Amounts owed by the Owner to the
Contractor under the Construction Contract
shall be used for the performance of the
Construction Contract and to satisfy claims,
if any, under any construction performance
bond. By the Contractor furnishing and the
Owner accepting this Bond, they agree that
all funds earned by the Contractor in the
performance of the Construction Contract
are dedicated to satisfy obligations of the
Contractor and Surety under this Bond,
subject to the Owner’s priority to use the
funds for the completion of the work.

10. The Surety shall not be liable to the Owner,

Claimants, or others for obligations of the
Contractor that are unrelated to the

11.

12.

13.

14.

Construction Contract. The Owner shall not
be liable for the payment of any costs or
expenses of any Claimant under this Bond,
and shall have wunder this Bond no
obligation to make payments to or give
notice on behalf of Claimants, or otherwise
have any obligations to Claimants under
this Bond.

The Surety hereby waives notice of any
change, including changes of time, to the
Construction Contract or to related
subcontracts, purchase orders, and other
obligations.

No suit or action shall be commenced by a
Claimant under this Bond other than in a
court of competent jurisdiction in the state
in which the project that is the subject of
the Construction Contract is located or after
the expiration of one year from the date (1)
on which the Claimant sent a Claim to the
Surety pursuant to Paragraph 5.1.2 or 5.2,
or (2) on which the last labor or service was
performed by anyone or the last materials
or equipment were furnished by anyone
under the Construction Contract, whichever
of (1) or (2) first occurs. If the provisions of
this paragraph are void or prohibited by
law, the minimum period of limitation
available to sureties as a defense in the
jurisdiction of the suit shall be applicable.

Notice and Claims to the Surety, the Owner,
or the Contractor shall be mailed or
delivered to the address shown on the page

on which their signature appears. Actual
receipt of notice or Claims, however
accomplished, shall be sufficient

compliance as of the date received.

When this Bond has been furnished to
comply with a statutory or other legal
requirement in the location where the
construction was to be performed, any
provision in this Bond conflicting with said
statutory or legal requirement shall be

EJCDC C-615, Payment Bond
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15.

16.

deemed deleted herefrom and provisions
conforming to such statutory or other legal
requirement shall be deemed incorporated

herein.

When so furnished, the intent is

that this Bond shall be construed as a
statutory bond and not as a common law

bond.

Upon requests by any person or entity
appearing to be a potential beneficiary of
this Bond, the Contractor and Owner shall
promptly furnish a copy of this Bond or shall
permit a copy to be made.

Definitions

16.1 Claim: A written statement by the
Claimant including at a minimum:

1.
2.

The name of the Claimant;

The name of the person for whom
the labor was done, or materials
or equipment furnished;

A copy of the agreement or
purchase order pursuant to which
labor, materials, or equipment was
furnished for use in the
performance of the Construction
Contract;

A brief description of the labor,
materials, or equipment furnished;
The date on which the Claimant
last performed labor or last
furnished materials or equipment
for use in the performance of the
Construction Contract;

The total amount earned by the
Claimant for labor, materials, or
equipment furnished as of the
date of the Claim;

The total amount of previous
payments received by the
Claimant; and

The total amount due and unpaid
to the Claimant for labor,
materials, or equipment furnished
as of the date of the Claim.

16.3 Construction

16.5 Contract

16.2 Claimant: An individual or entity

having a direct contract with the
Contractor or with a subcontractor of
the Contractor to furnish labor,
materials, or equipment for use in the
performance of the Construction
Contract. The term Claimant also
includes any individual or entity that
has rightfully asserted a claim under
an applicable mechanic’s lien or
similar statute against the real
property upon which the Project is
located. The intent of this Bond shall
be to include without limitation in the
terms of “labor, materials, or
equipment” that part of the water,
gas, power, light, heat, oil, gasoline,
telephone service, or rental
equipment used in the Construction
Contract, architectural and
engineering services required for
performance of the work of the
Contractor and the Contractor’s
subcontractors, and all other items for
which a mechanic’s lien may be
asserted in the jurisdiction where the
labor, materials, or equipment were
furnished.

Contract: The
agreement between the Owner and
Contractor identified on the cover
page, including all Contract
Documents and all changes made to
the agreement and the Contract
Documents.

16.4 Owner Default: Failure of the Owner,

which has not been remedied or
waived, to pay the Contractor as
required under the Construction
Contract or to perform and complete
or comply with the other material
terms of the Construction Contract.

Documents: All  the
documents that comprise the

EJCDC C-615, Payment Bond

Published December 2010 by the Engineers Joint Contract Documents Committee.
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agreement between the Owner and
Contractor.

17. If this Bond is issued for an agreement
between a contractor and subcontractor,
the term Contractor in this Bond shall be
deemed to be Subcontractor and the term
Owner shall be deemed to be Contractor.

18. Modifications to this Bond are as follows:

EJCDC C-615, Payment Bond
Published December 2010 by the Engineers Joint Contract Documents Committee.
Page 6 of 3




SECTION 00700

GENERAL CONDITIONS




SECT. 00700
GENERAL CONDITIONS

. INFORMATION

All information shall come from the Office of the City Purchasing Agent. The Contractor
shall inquire at this office for any information needed. Wherever the words “or equal as
approved” are used, it is to be understood that the opinion of the City Purchasing Agent

shall govern.

. SUITS

The Contractor shall assume defense of and shall indemnify and hold the City and its agents
harmless from all suits and claims against the City and its sub-contractors arising from the
use of any invention, patent right labor or employment, or from any act of omission or
neglect of the City, its agents, employees or any subcontractor in performing the work,
under this contract.

LAWS AND REGULATIONS

The Contractor shall conform to all the applicable rules, regulations, laws and ordinances of
the City of Waltham, the Commonwealth of Massachusetts, the United States of America

and all agencies having jurisdiction over this contract.

. PROTECTION OF PROPERTY

The Contractor shall take all proper precautions to protect the City’s property from damage
and unnecessary inconvenience. Any City property damaged by the Contractor in carrying
out the provisions of this contract shall be restored to its original condition, by and at the

expense of the Contractor.

. PROTECTION OF PERSONS

The Contractor shall take all proper precautions to protect persons from injury, unnecessary
inconvenience, and shall be responsible for his failure to do so. The Contractor agrees to
hold the City harmless from any and all liabilities of every nature and description, which
may be suffered through bodily injury, including death, to any person, by reason of

negligence of the Contractor, his agents or employees, or any subcontractor.



6. CONTRACT DURATION.

This contract is for the period required to complete the job.
7. INSURANCE
A. WORKMAN’S COMPENSATION: The Contractor shall provide by
insurance for the payment of compensation and furnishing of other
benefits under Chapter 152 of the General Laws of the Commonwealth
of Massachusetts to all persons to be employed under this contract, the
premiums for which shall be paid by the Contractor.

B. COMPREHENSIVE GENERAL LIABILITY

Bodily Injury: $1,000,000 Each Occurrence
$2,000,000 Aggregate

Property Damage: $1,000,000 Each Occurrence
$2,000,000 Aggregate

C. AUTOMOBILE (VEHICLE) LIABILITY
Bodily Injury $2,000,000 Each Occurrence
Property Damage $1,000,000 Aggregate
D. UMBRELLA POLICY
General liability $2,000,000
Your bid response must include a Certificate of Insurance with the above limits as a
minimum. In addition, the Certificate of Insurance must have the following text contained

in the bottom left box of the Certificate: “The City of Waltham is a named Additional

Insured for all Insurance”. The Certificate of Insurance must be mailed directly to:

Office of the Purchasing Agent
Purchasing Department

City of Waltham

610 Main Street

Waltham, MA 02452



8.

LABOR AND MATERIALS BOND

The Contractor agrees to execute and deliver to the City, a Labor and Materials or Payment
Bond equal to 50% of the contract value. This contract shall not be in force until said bond
has been delivered and accepted by the City. Bond to be issued by a company licensed by

the Commonwealth of Massachusetts.

A LETTER FROM A SURETY COMPANY CERTIFYING THAT THE CONTRACTOR IS QUALIFIED
AND CAPABLE OF OBTAINING THE ABOVE BONDS MUST BE INCLUDED WITH HIS/HERS BID.

. PERSONNEL:

The Contractor shall employ a competent supervisor and all properly licensed personnel
necessary to perform the services required in this contract. The City Purchasing Agent shall
have the right to require the Contractor to remove and/or replace any of the personnel for
nonperformance or for unprofessional behavior. The City Purchasing Agent may require the
Contractor to submit a weekly performance record of the areas and of the work performed,
on forms approved by the City Purchasing Agent. The Contractor or his supervisor shall be

available to inspect such work as required by the City Purchasing Agent.

10.PREVAILING WAGES

11.

The Contractor is required to pay the prevailing wages as determined under the provisions
of Chapter 149, Sections 26 and 27D of the Massachusetts General Laws, including the
submission of weekly payrolls to the awarding authority. You will find the prevailing wage

schedule at www.city.waltham.ma.us. The prevailing wage schedule is too large to attach

here.

MATERIALS

The City or its Agent reserves the right to approve or reject any supplies, material or
equipment used by the Contractor. The Contractor agrees to replace any supplies, material
or equipment used by the Contractor. The Contractor agrees to replace any rejected

supplies, materials or equipment, to the satisfaction of the City or its Agents.



12. TERMINATION OF CONTRACT

This contract may be terminated by the City upon deliverance to the Contractor of a five-
day written notice of said termination.

13. CONTRACT OBLIGATIONS

Contract obligations on behalf of the City are subject to an annual appropriation to cover
the contract obligation.

14. BIDDER EXPERIENCE EVALUATION

Each bidder shall submit with his bid, all the information relative to their experience and
qualifications in performing the work required under this contract and shall have been in
business for a minimum of five (5) years, in order for their bid to be considered.

15.NOT-TO-EXCEED AMOUNT

The bid amount proposed in your company’s response is a “not-to- Exceed” amount unless
the City makes changes, in writing, to the scope of work to be performed. The Change Order
must be signed and approved by the City’s Purchasing Agent, City Auditor, Law Department
and the Mayor prior to the commencement of the change order work. No work is to begin
until the proper approvals have been obtained. A change order will be priced at the unit
price. Failure to comply with this procedure will result in the cancellation of the contract
and the non-payment of services provided

16.FINANCIAL STATEMENTS.
The City may require, within five (5) days after the bid opening, a complete and detailed
Financial Statement prepared by a Certified Public Account, to determine a bidder’s
financial stability.

17 BREACH OF CONTRACT/ NON PERFORMANCE

If the Contractor shall provide services in a manner, which is not to the satisfaction of the City,
the City may request that the Contractor refurnish services at no additional cost to the City until
approved by the City. If the Contractor shall fail to provide services, which are satisfactory to
the City, the City in the alternative may make any reasonable purchase or Contract to purchase
services in substitution for those due from the Contractor. The City may deduct the cost of any

substitute Contract for nonperformance of services together with incidental and consequential



damages from the Contract price and shall withhold such damages from sums due or to become
due to the Contractor. If the damages sustained by the City exceed sums due or to become due,
the Contractor shall pay the difference to the City upon demand. The Contractor shall not be
liable for any damages sustained by the City due to the Contractor's failure to furnish services
under the terms of this Contract if such failure is in fact caused by the occurrence of a
contingency the nonoccurrence of which was a basic assumption under which this Contract was
made, including a state of war, embargoes, expropriation of labor strike or any unanticipated
federal, state or municipal governmental regulation of order, provided that the Contractor has
notified the City in writing of such cause within seven (7) days after its occurrence.

18 RIGHT TO AUDIT

The City of Waltham has the right to review and audit documents related to this contract. This
right extends to any subcontractor, supplier or other entity used by the prime contractor to
fulfill the obligations under this contract.

19.CITY ORDINANCE. APPROVAL OF CONTRACTS BY MAYOR, SEC. 3-12 OF THE CITY ORDINANCES.

All contract made by any department, board or commission where the amount involved is two
thousand dollars ($2,000) or more shall be in writing, and no such contract shall be deemed to
have been made or executed until the approval of the Mayor is affixed thereto. Any
construction contract shall, and all other contracts may, where the contract exceed five
thousand dollars ($5,000) be required to be accompanied by a bond with sureties satisfactory to
the Mayor.

20. BID OPENING INCLEMENT WEATHER

If, at the time of the originally scheduled bid opening, City Hall is closed to inclement weather or
another unforeseeable event, the bid opening will be extended until 2:00 PM on the next

normal business day. Bids will be accepted until that date and time.



SECTION 00830

ATTACHMENT A

PREVAILING WAGES

The Contractor is required to pay the prevailing wages as determined under the
provisions of Chapter 149, Sections 26 and 27D of the Massachusetts General
Laws, including the submission of weekly payrolls to the awarding authority. You

will find the prevailing wage schedule at www.city.waltham.ma.us. The prevailing

wage schedule is too large to attach here.



ATTACHMENTB
Section 00830 B

The City Of Waltham Equal Employment Opportunity
And Affirmative Action Policy

The City of Waltham is committed to a policy of equal employment opportunity and to a
program of affirmative action in order to fulfill that policy. The City will accordingly
recruit and hire into all positions the most qualified persons in light of job-related
requirements, and applicants and employees shall be treated in employment matters
without regard to unlawful criteria including race, color, religion, ancestry, national
origin, sex, sexual orientation, disability, age, positive HIV-related blood test results,
status as a disabled or Vietnam Era Veteran, genetic information, or gender identity or
expression, as these terms are defined under applicable law, or any other factor or
characteristic protected by law.

In addition, The City of Waltham recognizes that discriminatory harassment and sexual
harassment are forms of unlawful discrimination, and it is, therefore, the policy of the
City of Waltham that discriminatory harassment and sexual harassment will not be
tolerated. The City of Waltham also prohibits unlawful harassment on the basis of other
characteristics protected by law.

Further, employees and applicants will not be subjected to harassment or retaliation
because they have engaged in or may engage in the following: filing a complaint or
assisting or participating in an investigation regarding alleged discrimination or
harassment as prohibited in the policy statement above; filing a complaint or assisting
or participating in an investigation, compliance evaluation, or any other activity related
to the administration of the Vietnam Era Veterans' Readjustment Assistance Act of
1974 ("VEVRAA"), Section 503 of the Rehabilitation Act of 1973 ("Rehabilitation Act"),
or the Affirmative Action provisions of federal, state or local

law; opposing any act or practice made unlawful by VEVRAA requiring equal
employment opportunities for individuals with disabilities, disabled veterans, or
veterans of the Vietnam Era; or exercising any rights under VEVRAA or the
Rehabilitation Act.

Sources: Titles VI and VII of the Civil Rights Act of 1964; the Immigration Reform and
Control Act of 1986; Title IX of the Education Amendments of 1972; the Equal Pay Act of
1963; the Age Discrimination in Employment Act of 1967; the Age Discrimination Act of
1975; Sections 503 and 504 of the Rehabilitation Act of 1973; the Americans with
Disabilities Act of 1990; Section 402 of the Vietnam-Era Veterans Readjustment
Assistance Act of 1974; Executive Order 11246 as amended; The Genetic Information
Nondiscrimination Act of 2008 and such other federal, state and local non-
discrimination laws as may apply.




ATTACHMENT C

SECTION 00830C

City Charter — See attached Charter
Section 3-12

Change Orders are not effective until If,

as and when signed by mayor. No work
Is to commence until change orders are
fully executed by all parties.



TS

CHARTER §3-12

the provisions of this section, he shall exercise all
the rights and powers of mayor including com-
pensation and shall be sworn to the faithful dis-
charge of his duties and a vacancy shall exist in
his seat on the city council.

Section 3-8. Mayor’s attendance at council
meeting.

The mayor, when requested by the city council
to be present at a council meeting to answer ques-
tions relative to matters properly within the ju-
risdiction of the council, shall be informed, in
writing, of the subject matter to be discussed. The

mayor shall personally, or through the head of a-

department or a member of a board, attend such
meeting and publicly answer all such questions.
The person so attending shall not be obliged to
answer any questions relating to any other mat-
ter. The mayor may attend and address the city

council in person or through the head of a de-

partment, or a member of the board, upon any
subject.

Section 3-9. Adoption of measures, mayor’s
veto.

Every measure relative to the affairs of the city
adopted by the city council, except such measures
as relate to the internal affairs of the city council,
the election of officers whose election by the city
council is authorized by law or by the charter, or
budgets submitted under section thirty-two of chap-
ter forty-four of the General Laws or to appropri-
ations by the city council under section thirty-
three of said chapter, shall be presented to the
mayor for his approval. If the mayor does approve
it, he shall signify his approval by signing it. If he
does not approve of it, he shall return it, with his
objections in writing, to the city council. The city
council shall enter the objections of the mayor
upon its records and shall again consider the mea-
sure. If the city council, notwithstanding such
disapproval of the mayor, shall pass such mea-
sure by a two-thirds vote of all its members, it
shall be considered approved and shall then be in
force, but such vote shall not be taken for at least
seven (7) days after the measure has been returned
to the city council. If any measure is not returned
by the mayor within ten (10) days following the
date it is presented to him, it shall be considered

approved. A filing with the clerk of the council
shall be considered a return by the mayor to the
city council. All votes taken on measures returned
by the mayor shall be by roll call.

Section 3-10. Call of special council meeting
by mayor.

The mayor may at any time call a special meet-
ing of the city council by causing a notice of such
meeting, specifying the matters which he desires
to be considered, to be delivered in hand or to the
place of residence of each councillor. Public notice
of said meeting shall be posted at least forty-eight
(48) hours in advance of the time set for such
meeting; however, in the event of an emergency,
of which the mayor shall be the judge, a lessor
period shall suffice and no other business except
as provided shall be in order.

Section 3-11. Employees in mayor’s office not
subject to civil service.

The civil service laws shall not apply to the
appaintment of the mayor’'s secretaries or of the
stenographers, clerks, administrative assistant,
and other employees in the mayor’s office, and
the mayor may remove such appointees without a
hearing and without making a statement of the
cause of their removal.

Section 3-12. Approval of contracts by mayor.

All contracts made by any department, board’
or commission where the amount involved is two
thousand dollars ($2,000.00) or more shall be in
writing, and no such contract shall be deemed to
have been made or executed until the approval of
the mayor is affixed thereto. Any construction
contract shall, and all other contracts may, where
the amount exceeds five thousand dollars (35,000.00)
be required to be accompanied by a bond with
sureties satisfactory to the mayor or by a deposit
of money, certified check or other security for the
faithful performance thereof, and such bonds or
other securities shall be deposited with the city
treasurer until the contract has been carried out
in all respects; and no such contract shall be al-
tered except by a written agreement of the con-
tractor, the sureties on his bond, if any, and the
officer, department or board, as the case may be,



§3.12 WALTHAM CODE

making the contract, with the approval of the
mayor affixed thereto. Any cash deposit or check
payable to a city received as security for perfor-
mance under this section may be deposited by
said treasurer in any bank or trust company under
a separate account to be known as a performance
deposit account. ’

The provisions of this section shall be deemed
to have been complied with on all purchases made
under the provisions of sections twenty-two A and
twenty-two B of chapter seven of the General Laws
when one municipality acting on behalf of other
municipalities complies with the provisions of this
section, or when purchases are made for a vendor

holding a contract with the commonwealth for

the item or items being purchased.

ARTICLE 4. SCHOOL COMMITTEE

Section 4-1. Composition, election, terms,
organization, duzal employment.

The school committee shall consist of seven (7)
members, one .(1) of whom shall be the mayor,
who shall be chairman. The remaining six (6)
members shall be elected at large, each to serve
four (4) years, three (3) of whom shall be elected
biennially. The members of the school committee
shall elect one (1) of its members to serve as vice
chairperson annually.- The committee shall orga-
nize annually on the first Sunday in January,
and shall elect one of its members as vice chair-
man, who shall preside at all meetings of the
committee at which the mayor is not present. No
member of the school committee shall, while a
member thereof, hold any other office or position
in the school department the salary or compensa-

tion for which is payable out of the city treasury. -

Section 4-2. Powers and dufties.

Except as otherwise provided in this charter
and subject to any laws which limit the amount of
money that may be appropriated in any city for
school purposes, the school committee, in addi-
tion to the powers and duties conferred and im-
posed by law on school committees, may provide,
when necessary, temporary accommodations for
school purposes, may make all repairs, the ex-

penditures for which are made from the regular
appropriation for the school department, shall have
control of all school buildings and grounds con-
nected therewith and shall make all reasonable
rules and regulations, consistent with law, for the
management of the public schools of the city and
for conducting the business of the committee.

Section 4-3. School committee vacancy.

If a vacancy occurs at any time in the office of *

school committee by failure to elect, or otherwise,
the city council and the remaining members of
the school comnmittee shall meet in joint conven-
tion, which shall be called by the city clerk forth-
with, and elect a suitable person to fill the va-
cancy until the first Sunday in January following
the next regular municipal election; and, if there
would be a vacancy on said first Sunday, it shall
be filled at such regular municipal election for
the balance of the unexpired term. The mayor, if
present, shall preside at the convention.

Section 4-4. Open and public meetings, roll
call vote.

All meetings of the school committee shall be
open to the press and to the public, except as
otherwise authorized by section twenty-three A
and twenty-three B of chapter thirty-nine of the
General Laws. The vote in any particular mea-
sure taken in open session shall be recorded by
roll call vote when requested by two (2) members.
All votes taken in executive session shall be re-
corded by roll call vote.

Section 4-5. Superintendent of schools, selec-
tions, appointment, duties and
compensation of other school
employees.

The school committee shall elect a superinten-
dent of schools annually, except as provided in
section forty-one of chapter seventy-one of the Gen-
eral Laws, and may under chapter thirty-one of
the General Laws appoint, suspend, or remove at
pleasures such subordinate officers or assistants,
including janitors of school buildings, as it may
deem necessary for the proper discharge of its
duties and the conduct of its business; it shall
define their terms of service and their duties and
shall fix their compensation.
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SECTION 00890

PERMITS

PART 1 - GENERAL

1.01 DESCRIPTION:

This Section provides specific information and defines specific requirements of the
Contractor regarding the preparation and acquisition of permits required to perform
the work of this project. Fees for all permits are waived by the City.

1.02 RELATED WORK:

A.  Section 01110, CONTROL OF WORK AND MATERIALS

B.  Section 02220, DEMOLITION

1.03 GENERAL REQUIREMENTS:

A. The Owner has obtained or will obtain and pay for the permits listed below, which are
required for this project. The Contractor shall assist in obtaining certain permits, as
indicated. The Contractor shall obtain and pay for all other permits required, as defined
under the Permits subsection of Section 00700, GENERAL CONDITION

Permits by Owner Status
Building Permit *
Electrical Permit *

09/21/2011 00890-1



PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

3.01 PERFORM WORK IN ACCORDANCE WITH REQUIREMENTS:

A. The Contractor shall perform the work in accordance with the Contract Documents,
including the attached permits/order of conditions, and any applicable municipal
requirements.

END OF SECTION

09/21/2011 00890-2



Section 00900

COMPLIANCE FORMS

(PLEASE COMPLETE AND SUBMIT THESE FORMS WITH YOUR RESPONSE)



NON-COLLUSION FORM AND TAX COMPLIANCE FORM

CERTIFICATE OF NON-COLLUSION

The undersigned certifies under penalties of perjury that this bid or proposal has been made and submitted
in good faith and without collusion or fraud with any other person. As used in this certification, the word
“person” shall mean any natural person, business, partnership, corporation, union, committee, club, or other
organization, entity or group of individuals. The undersigned certifies that no representations made by any
City officials, employees, entity, or group of individuals other than the Purchasing Agent of the City of

Waltham was relied upon in the making of this bid

(Signature of person signing bid or proposaI)D,ate

(Name of business)

TAX COMPLIANCE CERTIFICATION

Pursuant to M.G.L. c. 62C, & 49A,1 certify under the penalties of perjury that, to the best of my
knowledge and belief, I am in compliance with all laws of the Commonwealth relating to taxes, reporting
of employees and contractors, and withholding and remitting child support.

Signature of person submitting bid or proposal Date

Name of business

NOTE

Failure to submit any of the required documents, in this or in other sections, with your bid response
package may cause the disqualification of your proposal.



CERTIFICATE OF VOTE AUTHORIZATION

Date:

I , Clerk of hereby certify
that at a meeting of the Board of Directors of said Corporation duly held on the day of
at which time a quorum was present and voting throughout, the
following vote was duly passed and is now in full force and effect:

VOTED: That (name) is hereby, authorized, directed and empowered
for the name and on behalf of this Corporation to sign, seal with the corporate seat, execute,
acknowledge and deliver all contracts and other obligations of this Corporation; the execution
of any such contract to be valid and binding upon this Corporation for all purposes, and that
this vote shall remain in full force and effect unless and until the same has been altered,
amended or revoked by a subsequent vote of such directors and a certificate of such later vote
attested by the Clerk of this Corporation.

| further certify that is duly elected/appointed
of said Corporation whose signature appears below as an officer

Signature of Officer
SIGNED:

(Corporate Seal)

Clerk of the Corporation:

Print Name:

COMMONWEALTH OF MASSACHUSETTS

County of Date:

Then personally appeared the above named and acknowledged the foregoing instrument to be
his/her free act and deed before me, and provided to me through satisfactory evidence of
identification which were to be the person
whose name is sighed on the preceding or attached document in my presence.

Notary Public;

My Commission expires:




CORPORATION IDENTIFICATION

The bidder for the information of the Awarding Authority furnishes the following information.
If a Corporation:
Incorporated in what state
President
Treasurer
Secretary
Federal ID Number
If a foreign (out of State) Corporation — Are you registered to do business in Massachusetts?
Yes : No
If you are selected for this work you are required under M.G.L.ch. 30S, 39L to obtain from the
Secretary of State, Foreign Corp. Section, State House, Boston, a certificate stating that you
Corporation is registered, and furnish said certificate to the Awarding Authority prior to the
award.

If a Partnership: (Name all partners)
Name of partner
Residence
Name of partner
Residence

If an Individual:
Name
Residence

If an Individual doing business under a firm’s name:
Name of Firm

Name of Individual

Business Address

Residence

Date

Name of Bidder

By

Signature

Title

Business Address (POST OFFICE BOX NUMBER NOT ACCEPTABLE)

City State Telephone Number Today’s Date



RIGHT TO KNOW LAW

Any vendor who receives an order or orders resulting from this invitation agrees to submit a
Material Safety Data Sheet (MSDS) for each toxic or hazardous substance or mixture containing
such substance, pursuant to M.G.L. c. 111F, 888,9 and 10 and the regulations contained in 441
CMR 21.06 when deliveries are made. The vendor agrees to deliver all containers properly
labeled pursuant to M.G.L. c. 111F 87 and regulations contained in 441 CMR 21.05. Failure to
furnish MSDS and/or labels on each container may result in civil or criminal penalties, including
bid debarment and action to prevent the vendor from selling said substances, or mixtures
containing said substances within the Commonwealth. All vendors furnishing substances or
mixtures subject to Chapter 111F or M.G.L. are cautioned to obtain and read the laws, rules and
regulations referenced above. Copies may be obtained from the State House Bookstore,
Secretary of State, State House, Room 117, Boston, MA (617) 727-2834.

Authorized Signature Indicating Compliance with the Right-to-know laws:

Signature Date

Print Name
NOTE

Failure to submit any of the required documents, in this or in other sections, with your bid
response package may cause the disqualification of your proposal.



MASSACHUSETTS WEEKLY CERTIFIED PAYROLL REPORT FORM

Company's Name:

Address:

Phone No.:

Payroll No.:

Employer's Signature:

Title:

Contract No: |Tax Payer ID Number

Work Week Ending:

Awarding Authority's Name:

Public Works Project Name:

Public Works Project Location:

Min. Wage Rate Sheet Number

General / Prime Contractor's Name:

Subcontractor's Name:

"Employer" Hourly Fringe Benefit Contributions

(B+C+D+E) (AXF)

Employee Hourl Health & | ERISA Total Gross
- Hours ourly eal ota
. w
° CizHA Appr. Hours Worked (A Base Welfare | Pension Supp. Hourly ages
Employee Name & Complete Work certified | Rate All other| Wage Insurance Plan Unemp. |Prev. Wage| Total gross | Check No.
Address Classification: (?) (%) Su. Mo. Tu. We. Th. Fr. Sa. Hours (B) (©) (D) (E) (F) Wages (H)

Project

Project

Are all apprentice employees identified above currently registered with the MA DLS's Division of Apprentice Standards?

For all apprentices performing work during the reporting period, attach a copy of the apprentice identification card issued
by the Massachusetts Department of Labor Standards / Division of Apprentice Standards.
NOTE: Pursuant to MGL c. 149, s. 27B, every contractor and subcontractor is required to submit a true and accurate copy of their certified weekly payroll records to the awarding

authority by first-class mail or e-mail. In addition, each weekly payroll must be accompanied by a statement of compliance signed by the employer. Failure to comply may result in the
commencement of a criminal action or the issuance of a civil citation.

Page of

ves [ ] no[_]

No apprentices are identified above

]

Date Received by Awarding Authority
/ /




WEEKLY PAYROLL RECORDS REPORT
& STATEMENT OF COMPLIANCE

In accordance with Massachusetts General Law c. 149, §27B, a true and accurate record must
be kept of all persons employed on the public works project for which the enclosed rates have been
provided. A Payroll Form is available from the Department of Labor Standards (DLS) at
www.mass.gov/dols/pw and includes all the information required to be kept by law. Every contractor
or subcontractor is required to keep these records and preserve them for a period of three years from
the date of completion of the contract.

On a weekly basis, every contractor and subcontractor is required to submit a certified copy of
their weekly payroll records to the awarding authority; this includes the payroll forms and the
Statement of Compliance form. The certified payroll records must be submitted either by regular mail
or by e-mail to the awarding authority. Once collected, the awarding authority is required to preserve
those records for three years from the date of completion of the project.

Each such contractor and subcontractor shall furnish weekly and within 15 days after
completion of its portion of the work, to the awarding authority directly by first-class mail or e-mail, a
statement, executed by the contractor, subcontractor or by any authorized officer thereof who
supervised the payment of wages, this form, accompanied by their payroll:

STATEMENT OF COMPLIANCE

, 20

I, ,
(Name of signatory party) (Title)

do hereby state:
That | pay or supervise the payment of the persons employed by
on the
(Contractor, subcontractor or public body) (Building or project)
and that all mechanics and apprentices, teamsters, chauffeurs and laborers employed on
said project have been paid in accordance with wages determined under the provisions of
sections twenty-six and twenty-seven of chapter one hundred and forty nine of the

General Laws.

Signature
Title

05714


http://www.mass.gov/dols/pw

DEBARMENT CERTIFICATION

In connection with this bid and all procurement transactions, by signature thereon, the respondent
certifies that neither the company nor its principals are suspended, debarred, proposed for
debarment, declared ineligible, or voluntarily excluded from the award of contracts, procurement or
non procurement programs from the Commonwealth of Massachusetts, the US Federal Government
and /or the City of Waltham. “Principals” means officers, directors, owners, partners and persons
having primary interest, management or supervisory responsibilities with the business entity.
Vendors shall provide immediate written notification to the Purchasing Agent of the City of
Waltham at any time during the period of the contract of prior to the contract award if the vendor
learns of any changed condition with regards to the debarment of the company or its officers. This
certification is a material representation of fact upon which reliance will be placed when making the
business award. If at any time it is determined that the vendor knowingly misrepresented this
certification, in addition to other legal remedies available to the City of Waltham, the contract will

be cancelled and the award revoked.

Company Name

Address

City , State , Zip Code

Phone Number ( )

E-Mail Address

Signed by Authorized Company Representative:

Print name. Date




10 HOURS OSHA TRAINING CONFIRMATION

Chapter 306 of the Acts of 2004

CONSTRUCTION PROJECTS
AN ACT RELATIVE TO THE HEALTH AND SAFETY ON PUBLIC

The undersigned hereby certifies that all employees to be employed at a worksite for

construction, reconstruction, alteration, remodeling, repair, installation, demolition,
maintenance or repair of any public work or any public building estimated to cost more than
$10,000.00 have successfully completed a course in construction safety and health approved
by the United States Occupational Safety and Health Administration that is at least 10 hours
in duration at the time the employee begins work and who shall furnish documentation of
successful completion of said course with the first payroll report for each employee and will
comply with all laws and regulations applicable to awards of subcontracts subject to section

44F.

Company Name:

Address:

Signature:

Title:

Print Name

Date

See following Chapter 306 of the Acts of 2004

NOTE

Failure to submit any of the required documents, in this or in other sections, with your bid
response package will be cause for the disqualification of your company.
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Form W 9 Request for Taxpayer Give F;""g'thet
(Rev. December 2011) requester. Lo no
emertoent of e Treasury Identification Number and Certification send to the IRS.
Internal Revenue Service

Name (as shown on your income tax return)
Fill Out This
Section Business name/disregarded entity name, if different from above
\ Check appropriate box for federal tax classification:
D Individual/sole proprietor D C Corporation D S Corporation D Partnership D Trust/estate
D Exempt payee

[ Other (see instructions) »

D Limited liability company. Enter the tax classification {C=C corporation, S=S corporation, P=partnership) »

Address (number, street, and apt. or suite no.)

Requester's name and address {optional
Chief Procurement Officer
Purchasing Department, City of Waltham

City, state, and ZIP code

Print or type
See Specific Instructions on page 2.

610 Main Street
Waltham, MA 02452

List account number(s) here (optional)

w Taxpayer Identification Number (TIN)

Enter your TIN in the appropriate box. The TIN provided must match the name given on the “Name” line
to avoid backup withholding. For individuals, this is your social security number (SSN). However, for a

resident alien, sole proprietor, or disregarded entity, see the Part | instructions on page 3. For other - -
entities, it is your employer identification number (EIN). If you do not have a number, see How to get a

TIN on page 3.

Note. If the account is in more than one name, see the chart on page 4 for guidelines on whose

number to enter.

Social security number Fill out this sect.

either SS or FID

Employer identification number

XY Certification

Under penalties of perjury, | certify that:

1. The number shown on this form is my correct taxpayer identification number (or | am waiting for a number to be issued to me), and

2. | am not subject to backup withholding because: (a) | am exempt from backup withholding, or (b) | have not been notified by the Internal Revenue
Service (IRS) that | am subject to backup withholding as a result of a failure to report all interest or dividends, or (c) the IRS has notified me that | am

no longer subject to backup withholding, and

3. 1 am a U.S. citizen or other U.S. person (defined below).

Certification instructions. You must cross out item 2 above If you have been notified by the IRS that you are currently subject to backup withholding
because you have failed to report all interest and dividends on your tax retum. For real estate transactions, item 2 does not apply. For mortgage

interest paid, acquisition or abandonment of secured property, cancellation of debt, contributions to an individual retirement arrangement (IRA), and
generally, payments other than interest and dividends, you are not required to sign the certification, but you must provide your correct TIN. See the

instructions on page 4.

Sign & Date

Sign Signature of
Here U.S. person >

Date >

General Instructions

Section references are to the Internal Revenue Code unless otherwise
noted.

Purpose of Form

A person who is required to file an information return with the IRS must
obtain your correct taxpayer identification number (TIN) to report, for
example, income paid to you, real estate transactions, mortgage interest
you paid, acquisition or abandonment of secured property, cancellation
of debt, or contributions you made to an IRA.

Use Form W-9 only if you are a U.S. person (including a resident
alien), to provide your correct TIN to the person requesting it (the
requester) and, when applicable, to:

1. Certify that the TIN you are giving is correct (or you are waiting for a
number to be issued),

2. Certify that you are not subject to backup withholding, or

3. Claim exemption from backup withholding if you are a U.S. exempt
payee. If applicable, you are also certifying that as a U.S. person, your
aflocable share of any partnership income from a U.S. trade or business
is not subject to the withholding tax on foreign partners’ share of
effectively connected income.

Note. If a requester gives you a form other than Form W-9 to request
your TIN, you must use the requester’s form if it is substantially simitar
to this Form W-9.

Definition of a U.S. person. For federal tax purposes, you are
considered a U.S. person if you are:

« An individual who is a U.S. citizen or U.S. resident alien,

* A partnership, corporation, company, or association created or
organized in the United States or under the laws of the United States,

* An estate (other than a foreign estate), or
* A domestic trust (as defined in Regulations section 301.7701-7).

Special rules for partnerships. Partnerships that conduct a trade or
business in the United States are generally required to pay a withholding
tax on any foreign partners’ share of income from such business.
Further, in certain cases where a Form W-9 has not been received, a
partnership is required to presume that a partner is a foreign person,
and pay the withholding tax. Therefore, if you are a U.S. person thatis a
partner in a partnership conducting a trade or business in the United
States, provide Form W-9 to the partnership to establish your U.S.
status and avoid withholding on your share of partnership income.

Cat. No. 10231X

Form W-9 Rev. 12-2011)
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SECTION 01014

SCOPE AND SEQUENCE OF WORK

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. The Contractor shall furnish all labor, materials, equipment and incidentals required
to install a new 300 kW standby generator with weatherproof enclosure on a concrete
pad for the existing Cedarwood Booster Station at 246 South Street. Generator
installation shall include a new transfer switch and service disconnect, including new
electrical conduit to connect to existing electrical system.

1.02 RELATED WORK:
A. SECTION 01110 - CONTROL OF WORK AND MATERIALS

PART 2 - PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

3.01 GENERAL:

A. The Contractor shall be responsible for scheduling its activities and the activities of
any subcontractors involved, to meet the completion date, or milestones, established
for the contract. Scheduling of the work shall be coordinated with the Owner.

3.02 CONSTRUCTION SEQUENCING REQUIREMENTS:

A. The Contractor will be responsible for coordinating with the power company to
disconnect and reconnect power to the site as necessary. The Contractor shall
schedule their activities such that power is not disconnected for more than 4 hours
and shall coordinate this activity with the Owner.

END OF SECTION

O:\Waltham MA\Cedar Wood Generator\Specs\SECTION 01014.docx
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SECTION 01110

CONTROL OF WORK AND MATERIALS

PART 1 - GENERAL

Not Used.

PART 2 - PRODUCTS

Not Used

PART 3 - EXECUTION

3.01

A.

3.02

HAULING, HANDLING AND STORAGE OF MATERIALS:

The Contractor shall, at his own expense, handle and haul all materials furnished by
him and shall remove any of his surplus materials at the completion of the work.

The Contractor shall provide suitable and adequate storage for equipment and materials
furnished by him that are liable to injury and shall be responsible for any loss of or
damage to any equipment or materials by theft, breakage, or otherwise.

All excavated materials and equipment to be incorporated in the Work shall be placed
S0 as not to injure any part of the Work or existing facilities and so that free access can
be had at all times to all parts of the Work and to all public utility installations in the
vicinity of the work. Materials and equipment shall be kept neatly piled and compactly
stored in such location as will cause a minimum of inconvenience to public travel and
adjoining owners, tenants and occupants.

The Contractor shall be responsible for all damages to the work under construction
during its progress and until final completion and acceptance even though partial
payments have been made under the Contract.

CARE AND PROTECTION OF PROPERTY:

The Contractor shall be responsible for the preservation of all public and private
property, and shall use every precaution necessary to prevent damage thereto. If any
direct or indirect damage is done to public or private property by or on account of any
act, omission, neglect, or misconduct in the execution of the work on the part of the
Contractor, such property shall be promptly restored by the Contractor, at his expense,
to a condition similar or equal to that existing before the damage was done, to the
satisfaction of the Engineer.

09/28/2011 01110-1



3.03

3.04

3.05

3.06

REJECTED MATERIALS AND DEFECTIVE WORK:

Materials furnished by the Contractor and condemned by the Owner as unsuitable or
not in conformity with the specifications shall forthwith be removed from the work by
the Contractor, and shall not be made use of elsewhere in the work.

Any errors, defects or omissions in the execution of the work or in the materials
furnished by the Contractor, even though they may have been passed or overlooked or
have appeared after the completion of the work, discovered at any time before the final
payment is made hereunder, shall be forthwith rectified and made good by and at the
expense of the Contractor and in a manner satisfactory to the Engineer.

The Contractor shall reimburse the Owner for any expense, losses or damages incurred
in consequence of any defect, error, omission or act of the Contractor or his employees,
as determined by the Engineer, occurring previous to the final payment.

SANITARY REGULATIONS:

Sanitary conveniences for the use of all persons employed on the work, properly
screened from public observation, shall be provided in sufficient numbers in such
manner and at such locations as may be approved. The contents shall be removed and
disposed of in a satisfactory manner as the occasion requires. The Contractor shall
rigorously prohibit the committing of nuisances within, on or about the work. Any
employees found violating these provisions shall be discharged and not again employed
on the work without the written consent of the Engineer. The sanitary conveniences
specified above shall be the obligation and responsibility of the Contractor.

SAFETY AND HEALTH REGULATIONS:

This project is subject to the Safety and Health regulations of the U.S. Department of
Labor set forth in 29 CFR, Part 1926, and to the Massachusetts Department of Labor
and Industries, Division of Industrial Safety "Rules and Regulations for the Prevention
of Accidents in Construction Operations (454 CMR 10.0 et. seq.).” Contractors shall
be familiar with the requirements of these regulations.

SITE INVESTIGATION:

The Contractor acknowledges that he has satisfied himself as to the conditions existing
at the site of the work, the type of equipment required to perform this work, the quality
and quantity of the materials furnished insofar as this information is reasonably
ascertainable from an inspection of the site, as well as from information presented by
the drawings and specifications made a part of this contract. Any failure of the
Contractor to acquaint himself with available information will not relieve him from the
responsibility for estimating properly the difficulty or cost of successfully performing
the work. The Owner assumes no responsibility for any conclusion or interpretation
made by the Contractor on the basis of the information made available by the Owner.

09/28/2011 01110-2



3.07 ELECTRIC SERVICE:

A. The Contractor shall make all necessary applications and arrangements and pay for all
fees and charges for electrical energy for power and light necessary for the proper
completion of this contract during its entire progress. The Contractor shall provide and
pay for all temporary wiring, switches, connections, and meters.

B.  There shall be sufficient electric lighting so that all work may be done in a
workmanlike manner where there is not sufficient daylight.

END OF SECTION

O:\Waltham MA\Cedar Wood Generator\Specs\SECTION 01110.docx
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SECTION 01140

SPECIAL PROVISIONS

PART 1 - GENERAL

Not used

PART 2 - PRODUCTS

Not used

PART 3 - EXECUTION

3.01 PIPE LOCATION:
Pipe shall be located substantially as indicated on drawings. The Owner reserves the
right to make such modifications as may be deemed desirable to avoid interference
with existing structures or for other reasons.

3.02 DIMENSIONS OF EXISTING STRUCTURES:
Where the dimensions and locations of existing structures are of critical importance in
the installation or connections of new work, the Contractor shall verify such
dimensions and locations in the field before the fabrication of any material or
equipment that is dependent on the correctness of such information.

3.03 OCCUPYING PRIVATE PROPERTY:
The Contractor shall not enter upon nor occupy with men, equipment or materials any
property outside of the public highways or Owner’s easements, except with the written
consent of the property owner or property owner’s agent.

3.04 EXISTING UTILITY LOCATIONS — CONTRACTOR’S RESPONSIBILITY:

A. The location of existing underground services and utilities shown on the drawings is
based on available records. It is not warranted that all existing utilities and services are
shown, or that shown locations are correct. The Contractor shall be responsible for
having the utility companies locate their respective utilities on the ground prior to
excavating.

B. To satisfy the requirements of Massachusetts law, Chapter 82, Section 40, the

Contractor shall, at least 72 hours, exclusive of Saturdays, Sundays and holidays, prior
to excavation in the proximity of telephone, gas, cable television and electric utilities,
notify the utilities concerned by calling “DIG SAFE” at telephone number:
1-888-344-7233.
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3.05

3.06

3.07

3.08

The Contractor shall coordinate all work involving utilities and shall satisfy himself as
to the existing conditions of the areas in which he is to perform his work. He shall
conduct and arrange his work so as not to impede or interfere with the work of other
contractors working in the same or adjacent areas.

COORDINATION OF WORK:

The General Contractor shall be responsible for coordinating his own work as well as
that of any subcontractors. He shall be responsible for notification of the Engineer
when each phase of work is expected to begin and the approximate completion date.

TIME FOR COMPLETION OF CONTRACT:

The time for completion of this contract is 150 consecutive days, as stipulated in the
Form of General Bid. The Bidder shall base his bid on completing the proposed work
by the completion date stipulated herein and in Section 00410, FORM OF GENERAL
BID.

MAINTENANCE OF TRENCH SURFACE:
After backfilling and compacting the trench, the Contractor shall be responsible for

keeping the ground surface dry and passable at all times until the surface has been
restored to original conditions.

DESIGN OF EQUIPMENT:

Attention is directed to the fact that the layout of certain equipment is based on that of
one manufacturer. If other equipment is submitted for approval, the Contractor shall
prepare and submit for approval at his expense, detailed structural, mechanical and
electrical drawings, equipment lists, maintenance requirements, and any other data
required by the Owner, showing all necessary changes and embodying all special
features of the equipment he proposes to furnish. Such changes, if approved, shall be
made at the expense of the Contractor.

3.09 SERVICES OF MANUFACTURER’S REPRESENTATIVE:

A.

The Contractor shall arrange for a qualified service representative, at a time suitable to
the Owner, from the company manufacturing or supplying certain equipment as
indicated on the detailed specifications, to perform the duties described herein.

After installation of the listed equipment has been completed and the equipment is
presumably ready for operation, but before others operate it the representative shall
inspect, operate, test, and adjust the equipment. The inspection shall include, but shall
not be limited to, the following points as applicable:

05/02/2013 01140-2



1. Soundness (without cracks or otherwise damaged parts); completeness in all
details, as specified; correctness in setting, alignment, and relative
arrangement of various parts; adequacy and correctness of packing, sealing
and lubricants.

2. The operation, testing, and adjustment shall be as required to prove that the
equipment is left in proper condition for satisfactory operation under the
conditions specified. Where called for in the specifications, vibration readings
shall be made and the equipment balanced accordingly.

3. On completion of his work, the Contractor shall submit in triplicate to the
Owner the manufacturer’s or supplier representative’s complete signed report
of the results of his inspection, operation, adjustments, and test. The report
shall include detailed descriptions of the points inspected, tests and
adjustments made, quantitative results obtained if such are specified, and
suggestions for precautions to be taken to ensure proper maintenance. The
report shall also include a certificate that the equipment conforms to the
requirements of the contract and is ready for permanent operation and that
nothing in the installation will render the manufacturer’s warranty null and
void.

4. After the Owner has reviewed the reports from the manufacturer’s
representative, the Contractor shall make arrangements to have the
manufacturer’s representative present when the field acceptance tests are
made.

3.10 CONTRACTOR’S REPRESENTATIVE:

The Contractor shall designate a representative who will be available to respond to
emergency calls by the Owner at any time day and night and on weekends and
holidays should such a situation arise.

3.11 OPERATOR TRAINING:

A trained representative of the manufacturer of all equipment shall instruct the plant
operating personnel on the operation and maintenance of the equipment. The Owner
reserves the right to videotape all training sessions.

3.12 HOURS OF CONSTRUCTION ACTIVITY:
A. The Contractor shall conduct all construction activity between 7:00 a.m. and 4:00 p.m.,
Monday through Friday. No construction work shall be allowed on Saturdays,

Sundays or Holidays without written authorization from the Owner.

END OF SECTION
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SECTION 01270

MEASUREMENT AND PAYMENT

1. GENERAL

A. The lump sum price stated in the FORM OF GENERAL BID shall constitute full
compensation as herein specified, for all of the work completed in accordance with the
drawings and specifications. All other activities required in connection with
performance of the work, including all work required under Division 1, GENERAL
REQUIREMENTS, whether described in the contract documents or mandated by
applicable codes, permits and laws, will not be separately paid for unless specifically
provided for in the form of general bid, but will be considered to be incidental to
performance of the overall project.

B. The work shall include, but not be limited to: all site work and grading, new generator
unit with new concrete pad and all required electrical work and permits, testing, start-
up, training, Operation & Maintenance manuals, and all work required to complete the
work as shown on the drawings and specifications.

C. Arrangements shall be made with the power company for modifying the existing
secondary service and metering as indicated on the drawings and specifications. All
cost for line extensions and work required for these services including metering cost
shall be obtained from the power company. The Contractor shall include in his bid and
shall pay this money to the power company. All work involving the service and
metering shall be as approved by the power company. The power company serving this
project is Eversource (contact Kathy White, telephone (508) 957-4525, reference Work
Order #2057282).

END OF SECTION

O:\Waltham MA\Cedar Wood Generator\Specs\SECTION 01270.docx
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SECTION 01330

SUBMITTALS

PART 1 - GENERAL

1.01

1.02

A.

WORK INCLUDED:

The Contractor shall provide the Engineer with submittals as required by the contract
documents.

RELATED WORK:

Division 16

PART 2 - PRODUCTS

NOT USED

PART 3 - EXECUTION

3.01

3.02

A.

GENERAL.:

As required by the General Conditions, Contractor shall submit a schedule of shop
and working drawing submittals.

The Contractor shall submit the shop and working drawing submittals either
electronically or hard copy.

ELECTRONIC SUBMITTALS:

In accordance with the accepted schedule, the Contractor shall submit promptly to the
Engineer by email (davida@wseinc.com) or on Compact Disc (mail to Weston &
Sampson Engineers, attention: CSD), one electronic copy in Portable Document
Format (PDF) of shop or working drawings required as noted in the specifications, of
equipment, structural details and materials fabricated especially for this Contract.

Each electronic copy of the shop or working drawing shall be accompanied by the
Engineer’s standard shop drawing transmittal form, included as Exhibit 1 of this
section (use only for electronic submittals), on which is a list of the drawings,
descriptions and numbers and the names of the Owner, Project, Contractor and
building, equipment or structure.

The Contractor shall receive a shop drawing memorandum with the Engineer’s
approval or comments via email.
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3.03

3.04

HARD COPY SUBMITTALS:

In accordance with the accepted schedule, the Contractor shall submit promptly to the
Engineer, by mail (to Weston & Sampson Engineers, attention: CSD), six (6) copies
each of shop or working drawings required as noted in the specifications, of
equipment, structural details and materials fabricated especially for this Contract.

Each shipment of drawings shall be accompanied by the Engineer’s (if applicable)
standard shop drawing transmittal form on which is a list of the drawings,
descriptions and numbers and the names of the Owner, Project, Contractor and
building, equipment or structure.

SHOP AND WORKING DRAWINGS:

Shop and working drawings shall show the principal dimensions, weight, structural
and operating features, space required, clearances, type and/or brand of finish of shop
coat, grease fittings, etc., depending on the subject of the drawings. When it is
customary to do so, when the dimensions are of particular importance, or when so
specified, the drawings shall be certified by the manufacturer or fabricator as correct
for this Contract.

All shop and working drawings shall be submitted to the Engineer by and/or through
the Contractor, who shall be responsible for obtaining shop and working drawings
from his subcontractors and returning reviewed drawings to them. All shop and
working drawings shall be prepared on standard size, 24-inch by 36-inch sheets,
except those, which are made by changing existing standard shop or working
drawings. All drawings shall be clearly marked with the names of the Owner,
Project, Contractor and building, equipment or structure to which the drawing applies,
and shall be suitably numbered. Each shipment of drawings shall be accompanied by
the Engineer’s (if applicable) standard shop drawing transmittal form on which is a
list of the drawings, descriptions and numbers and the names mentioned above.

Only drawings that have been prepared, checked and corrected by the fabricator
should be submitted to the Contractor by his subcontractors and vendors. Prior to
submitting drawings to the Engineer, the Contractor shall check thoroughly all such
drawings to satisfy himself that the subject matter thereof conforms to the Contract
Documents in all respects. Shop drawings shall be reviewed and marked with the
date, checker's name and indication of the Contractor's approval, and only then shall
be submitted to the Engineer. Shop drawings unsatisfactory to the Contractor shall be
returned directly to their source for correction, without submittal to the Engineer.
Shop drawings submitted to the Engineer without the Contractor's approval stamp and
signature will be rejected. Any deviation from the Contract Documents indicated on
the shop drawings must be identified on the drawings and in a separate submittal to
the Engineer, as required under subsection 6.17 Shop Drawings and Samples; D.
Submittal Procedures, Paragraph 3 of the 1996 General Conditions.

02/08/2012 01330-2



The Contractor shall be responsible for the prompt submittal and resubmittal, as
necessary, of all shop and working drawings so that there will be no delay in the work
due to the absence of such drawings.

The Engineer will review the shop and working drawings as to their general
conformance with the design concept of the project and general compliance with the
information given in the Contract Documents. Corrections of comments made on the
drawings during the review do not relieve the Contractor from compliance with
requirements of the Contract Documents. The Contractor is responsible for:
confirming and correlating all quantities and dimensions; selecting fabrication
processes and techniques of construction; coordinating his work with that of all other
trades; and performing his work in a safe and satisfactory manner. The review of the
shop drawings is general and shall not relieve the Contractor of the responsibility for
details of design, dimensions, code compliance, etc., necessary for interfacing with
other components, proper fitting and construction of the work required by the
Contract and for achieving the specified performance. The Engineer will review
submittals two times: once upon original submission and a second time if the
Engineer requires a revision or corrections. The Contractor shall reimburse the
Owner amounts charged to the Owner by the Engineer for performing any review of a
submittal for the third time or greater.

With few exceptions, shop drawings will be reviewed and returned to the Contractor
within 30 days of submittal.

No material or equipment shall be purchased or fabricated especially for this Contract
nor shall the Contractor proceed with any portion of the work, the design and details
of which are dependent upon the design and details of equipment or other features for
which review is required, until the required shop and working drawings have been
submitted and reviewed by the Engineer as to their general conformance and
compliance with the project and its Contract Documents. All materials and work
involved in the construction shall then be as represented by said drawings.

Two copies of the shop and working drawings and/or catalog cuts will be returned to
the Contractor. The Contractor shall furnish additional copies of such drawings or
catalog cuts when he needs more than two copies or when so requested.

3.05 SAMPLES:

A.

Samples specified in individual Sections include, but are not necessarily limited to,
physical examples of the work such as sections of manufactured or fabricated work,
small cuts or containers of materials, complete units of repetitively-used products,
color/texture/pattern swatches and range sets, specimens for coordination of visual
effect, graphic symbols, and units of work to be used by the Engineer or Owner for
independent inspection and testing, as applicable to the work.
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3.06

The number of samples submitted shall be as specified. Submittal and processing of
samples shall follow the procedures outlined for shop and working drawings unless
the specifications call for a field submittal or mock-up.

Acceptance of samples will be acknowledged via a copy of the transmittal noting
status. When samples are not acceptable, prompt resubmittal will be required.

OPERATING AND MAINTENANCE MANUALS AND SPARE PARTS LISTS:

Where reference is made in technical specification sections to operating and
maintenance manuals and/or spare parts lists, the Contractor shall submit four copies
to the Engineer for review in accordance with the instructions furnished under "Shop
and Working Drawings." If the submittal is complete and does not require any
changes, an acknowledgement (copy of transmittal) will be returned noting status. If
the submittal is incomplete or does require changes, corrections, additions, etc., two
copies of the submittal will be returned with a copy of transmittal noting status. Four
copies of the final operating and maintenance manuals and/or spare parts list shall be
delivered to the Engineer prior to or with the equipment when it is delivered to the job
site. For systems requiring field adjustment and balancing, such as heating and
ventilating, the Contractor shall submit separate test results and adjustment data on
completion of the work, to be incorporated into the system manual.

The information included in the manual shall be as described in the specification
sections, but as a minimum shall contain clear and concise instructions for operating,
adjusting, lubricating and maintaining the equipment, an exploded assembly drawing
identifying each part by number and a listing of all parts of the equipment, with part
numbers and descriptions required for ordering spare parts. Spare parts lists shall
include recommended quantity and price.

Operating and maintenance manuals shall be in durable loose-leaf binders, on 8%-
inch by 11-inch paper, with diagrams and illustrations either on 8%-inch by 11 inch or
multiple foldouts. The instructions shall be annotated to indicate only the specific
equipment furnished. Reference to other sizes or models of similar requirement shall
be deleted or neatly lined out.

END OF SECTION
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EXHIBIT 1 TO SECTION 01330 SUBMITTALS

SHOP DRAWING TRANSMITTAL FORM
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SECTION 01740

CLEANING UP

PART 1 - GENERAL

1.01

1.02

A

B.

C.

DESCRIPTION:

The Contractor must employ at all times during the progress of his work adequate
cleanup measures and safety precautions to prevent injuries to persons or damage to
property. The Contractor shall immediately, upon request by the Engineer provide
adequate material, equipment and labor to cleanup and make safe any and all areas
deemed necessary by the Engineer.

RELATED WORK:

Section 00700 GENERAL CONDITIONS

Section 01110 CONTROL OF WORK AND MATERIALS

Section 01140 SPECIAL PROVISIONS

PART 2 - PRODUCTS

Not applicable

PART 3 - EXECUTION

2.01

A.

2.02

DAILY CLEANUP:

The Contractor shall clean up, at least daily, all refuse, rubbish, scrap and surplus
material, debris and unneeded construction equipment resulting from the construction
operations and sweep the area. The site of the work and the adjacent areas affected
thereby shall at all times present a neat, orderly and workmanlike appearance.

Upon written notification by the Owner, the Contractor shall within 24 hours clean up
those areas, which in the Engineer's opinion are in violation of this section and the above
referenced sections of the specifications.

If in the opinion of the Owner, the referenced areas are not satisfactorily cleaned up, all
other work on the project shall stop until the cleanup is satisfactory.

REMOVAL OF TEMPORARY BUILDINGS, STRUCTURES AND EQUIPMENT:

On or before completion of the work, the Contractor shall, unless otherwise specifically
directed or permitted in writing, tear down and remove all temporary buildings and
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structures built by him; shall remove all temporary works, tools and machinery or other
construction equipment furnished by him; shall remove all rubbish from any grounds
which he has occupied; shall remove silt fences and hay bales used for trapping sediment;
and shall leave the roads and all parts of the property and adjacent property affected by
his operations in a neat and satisfactory condition.

2.03 RESTORATION OF DAMAGED PROPERTY:

A. The Contractor shall restore or replace, when and as directed, any property damaged by
his work, equipment or employees, to a condition at least equal to that existing
immediately prior to the beginning of operations. To this end the Contractor shall do as
required all necessary highway or driveway, walk and landscaping work. Materials,
equipment, and methods for such restoration shall be as approved by the Engineer.

2.04 FINAL CLEANUP:

A. Before acceptance by the Owner, the Contractor shall perform a final cleanup to bring the
construction site to its original or specified condition. This cleanup shall include
removing all trash and debris off of the premises. Before acceptance, the Engineer shall
approve the condition of the site.

END OF SECTION

O \ VI t ham MA\ Cedar Wbod Gener at or\ Specs\ SECTI ON 01740. docx
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SECTION 01760

OPERATION AND MAINTENANCE MANUALS

PART 1 - GENERAL

1.01

SCOPE OF WORK:

A. This section includes procedural requirements for compiling and submitting

operation and maintenance data required to complete the project.

1.02 RELATED WORK:

A. General Requirements in their entirety (Section 00700 through Section 01770)

07/06/2009

Individual Technical Specification Sections Specific for Operation and
Maintenance Data.

Section 01330, SUBMITTALS
FORMAT:

Prepare data in form of an instructional manual.

Binders: Commercial quality, 8 1/2 x 11 inch three-ring binders with hardback,
washable, plastic covers; two inch maximum ring size. When multiple binders are
used, correlate data into related, consistent groupings. Provide a table of contents
in each binder.

Cover: Identify each binder cover and spine with typed or printed title
OPERATION AND MAINTENANCE INSTRUCTION; list title of Project
facility; identify subject matter of contents.

Arrange contents by systems under section numbers and sequence of Table of
Contents.

Provide tabbed flyleaf for each separate product and system, with typed
description of product and major component parts of equipment.

Text: Manufacturer’s printed data, or typewritten date - on 20-pound paper.

Drawings: Provide with reinforced punched, binder tab. Bind in with text; fold
larger drawings to size of text pages.

Submit certification that the data and drawings provided pertain exactly to the
model, size, and series product and equipment installed in the work.

All documents will be electronically scannable.
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All products, systems, and drawings must be cross-referenced with tag ID
numbers.

The manual for each piece of equipment shall be a separate document with the
following specific requirement:

1. Contents:
Table of Contents and Index
Brief description of each system and components
Starting and stopping procedures
Special operating instructions
Routine maintenance procedures

Manufacturer’s printed operating and maintenance instructions,
parts list, illustrations, and diagrams

One copy of each wiring diagram

One copy of each approved shop drawing and each Contractor’s
coordination and layout drawing

List of spare parts, manufacturer’s price, and recommended quantity

Name, address and telephone number of local service representatives.
2. Material

Loose leaf on 60 pound, punched paper

Holes reinforced with plastic cloth or metal

Page size, 8 %2 x 11 inches

Diagrams, illustrations and attached foldouts as required, of original
quality, reproduced by dry copy method

Covers: oil, moisture and wear resistant 9 x 12 size

1.04 QUALITY ASSURANCE:

07/06/2009
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A

Prepare instructions and data by personnel experienced in maintenance and
operations of described products.

1.05 CONTENTS, EACH VOLUME (BINDER):

A.

F.

Table of Contents: Provide title of Contract, schedule of products and systems,
indexed to content of the volume. A listing of all relevant tag ID numbers for each
volume shall be placed immediately after the Table of Contents.

For each product or systems: List names, addresses, and telephone numbers of
subcontractors and suppliers, including local source of suppliers and replacement
parts.

Product Data: Mark each sheet to clearly identify specific products and
component parts, and data applicable to installation. Delete inapplicable
information.

Drawings: Supplement product data to illustrate relations of component parts of
equipment and systems, to show control and flow diagrams.

Text: As required to supplement product data, provide logical sequence of
instructions for each procedure incorporating manufacturer’ s instructions.

Warranties, Guarantees, and Bonds: Bind copy of each

1.06 MANUAL FOR MATERIALS AND FINISHES:

A

Building Products, Applied Materials, and Finishes: Include product data with
catalog number, size composition, and color and texture designations. Provide
information for re-ordering custom manufactured products.

Instructions for Care and Maintenance: Include manufacturer’s recommendations
for cleaning agents and methods, precautions against detrimental agents and
methods, and recommended schedule for cleaning and maintenance.

Moisture Protection and Weather Exposed Products: Include product data listing
applicable reference standards, chemical composition, and details of installation.
Provide recommendations for inspections, maintenance, and repair.

Additional Requirements: As specified in individual product specification
sections.

1.07 MANUAL FOR EQUIPMENT AND SYSTEMS:

A.

07/06/2009

Each Item of Equipment and Each System: Include description of unit or system
and component parts. Identify function, normal operating characteristics and
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07/06/2009

limiting conditions. Include performance curves, with engineering data and tests,
and complete nomenclature and commercial number of replaceable parts.

Data submitted on all equipment shall include complete maintenance instructions
(including preventive and corrective maintenance) and parts lists in sufficient
detail to facilitate ordering replacements.

All products, systems, equipment, electrical wiring, instrumentation wiring,
personnel protection systems wiring, presented in this manual will have tag
numbers corresponding to contract drawings and specifications. In the event,
numbers do not exist; the Engineer will specify a series of numbers.

Panelboard Circuit Directories: Provide electrical service characteristics, controls
and communications.

Include color-coded wiring diagrams as installed.

Operating Procedures: Include start-up, break-in, and routine normal operating
instructions and sequence. Include regulation, control, stopping, shutdown, and
emergency instructions. Include summer, winter and any special operating
instructions.

Provide servicing and lubrication schedule, and list of lubricants required. Cross-
reference lubricants to products offered by at least three major lubricant suppliers.

Include manufacturer’s printed operation and maintenance instructions.
Include sequence of operation by controls manufacturer.

Provide original manufacturer’s parts list, illustrations, assembly drawings, and
diagrams required for maintenance.

Provide control diagrams by controls manufacturer as installed.

Provide Contractor’s coordination drawings, with color-coded piping diagrams as
installed.

Provide charts of valve tag numbers, with location and function of each valve,
keyed to flow and control diagrams.

Provide list of original manufacturer’s spare parts, current prices, and
recommended quantities to be maintained in storage.

Include test and balancing reports, calibration data, alignment records, and other
information.

Additional Requirements: as specified in individual product specification
sections.
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Q.

Provide a listing in table of Contents for design data with tabbed flysheet and
space for insertion of data.

Incorporation of all Physical Checkout information obtained through the field-
testing and correction phases of the Work. Input must be specific to the actions
and information obtained during those phases.

O:\Waltham MA\Cedar Wood Generator\Specs\SECTION 01670.docx

07/06/2009

END OF SECTION
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SECTION 01770

PROJECT CLOSEQUT

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This Section covers administrative and procedural requirements for closing out the
project, including, but not limited to:

1.  Project as-built documents
2. Checkout and Certification
3. Startup and Testing
4.  Final Cleaning
5.  Substantial Completion
6.  Closeout Procedures
7. Final Completion
8.  Correction/Warranty Period
B.  Closeout checklist to be completed by the Owner.
1.02 RELATED WORK:
A.  General Requirements in their entirety.
B. Division 16.
1.03 AS-BUILT DOCUMENTS:

A.  Contractor shall maintain on site, separate from the documents used for construction,
one set of the documents listed below, and as construction progresses, shall legibly
record on these documents all changes made during construction.

1.  Contract Drawings.
2. Specifications.

3. Addenda.

09/15/2011 01770-1



7.

8.

Change Orders and other Modifications to the Contract.
Reviewed shop drawings, product data, and samples.
Written interpretations and clarifications.

Field Orders.

Field test reports properly verified.

B. The completed set of as-built documents shall be submitted to the Engineer with the
final Application for Payment.

1.04 CHECKOUT AND CERTIFICATIONS:

A.  Prior to checkout and certifications the following tasks shall be completed:

1.

Construction shall be complete. For this purpose, completion of construction is
defined as follows:

a.  The Contractor has completed construction and erection of the work in
conformance with the Contract Drawings and Specifications.

b.  The Contractor has installed and adjusted operating equipment, systems, or
facilities, as applicable, as defined by the manufacturers' erection,
installation, operation and maintenance instructions.

All shop drawings shall have final approval.

All shop tests shall be complete and approved test results submitted to the
Engineer.

1.05 START-UP AND TESTING:

A.  Prior to start-up the following tasks shall be complete:

1.

2.

3.

4.

All checkout and certifications shall be satisfactorily completed,
All operations and maintenance manuals shall be approved,
All preliminary training by the manufacturer's representative shall be completed,

An approved start-up procedure shall be in place.

1.06 FINAL CLEANING:

09/15/2011
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1.07

1.08

Complete the following cleaning operations before requesting inspection for
Certification of Substantial Completion.

1.  Clean the site, including landscape development areas of rubbish, litter and other
foreign substances. Sweep paved areas broom clean; remove stains, spills and
other foreign deposits. Rake grounds that are neither paved nor planted, to
smooth, even textured surfaces.

2. Remove waste and surplus materials, rubbish, fencing equipment, temporary
utilities and construction facilities from the site, unless otherwise required by the
Engineer.

SUBSTANTIAL COMPLETION:

Substantial Completion is officially defined in the General and Supplementary
Conditions. The date of substantial completion will be certified by the Owner. This
date will not be certified until the following requirements have been satisfied by the
Contractor:

1.  All Contract requirements are coordinated into a fully operational system. All
individual units of equipment and treatment are fully operative and performing at
specified efficiencies. Where efficiencies are not specified, performance shall
meet acceptable standards for the particular unit.

2. All field tests have been satisfactorily completed and reports forwarded to the
Engineer.

3. Allfinal training has been completed by the manufacturers’ representatives.

4.  All spare parts and lubricants have been satisfactorily delivered to the Owner.
Spare parts are for the exclusive use of the Owner when the facility has been
turned over. Contractor is responsible for all maintenance and repair materials
required until the facility is accepted by the Owner.

CLOSEOUT PROCEDURES:

Submit written certification that Contract Documents have been reviewed, Work has
been inspected, and is complete in accordance with Contract Documents and ready for
Engineer's and Owner's inspection.

Accompany Engineer and Owner on inspection to verify conformance with the Contract
Documents. Prepare a punch list of work items that have been determined by
inspection to not conform to Contract Documents. Punch list items shall include work
items that are missing, incomplete, damaged, incorrect items, or improperly installed or
constructed. The Contractor shall correct the punch list deficiencies by re-work,
modifications, or replacement, as appropriate, until the items conform to the Contract
Documents. The initial punch list shall be produced by the Contractor, with copies to

09/15/2011 01770-3



1.09

1.10

E.

1.11

the Engineer and Owner. When the Contractor has reduced the number of deficient
items to a reasonable level, the Engineer will develop a definitive punch list for the use
of the Contractor.

Provide submittals to Engineer that are required by governing or other authorities.

Submit final Application for Payment identifying total adjusted Contract Sum, previous
payments, and sum remaining due. The Contractor shall submit the following
documents with or prior to Final Application for Payment: Set of as-built documents,
Contract Completion and Acceptance Certificate, Consent of Surety to Final Payment,
Release and Waiver of Liens and Claims, Affidavit of Payment of Debts and Claims,
and remaining releases, waivers, warranties/guarantees, and all other data required by
the Contract Documents.

FINAL COMPLETION:
Prior to final completion, the following tasks shall be completed:
1.  Allitems in the punch list shall be completed.

2. All Contract closeout documentation shall be submitted to and accepted by the
Engineer.

CORRECTION/WARRANTY PERIOD:

During the correction period, the Contractor shall correct all deficiencies in equipment
and materials.

During the warranty period, the Contractor shall perform all corrective work on
warranty deficiencies.

Corrective work will be identified by the Engineer or Owner, as appropriate. The
Contractor will be notified of the item(s) requiring corrective work.

The Contractor shall begin work on all corrective work within ten days of being notified
of the deficiency by the Engineer and shall then work continuously until the deficiency
is corrected. Upon completion of the corrective work, the Contractor shall submit a
letter report to the Engineer describing the deficiency and the corrective action that was
taken.

The Contractor shall coordinate all corrective work with the Engineer and/or the Owner.

COMPLETION CHECKLIST:

A. The Project Completion Checklist, which follows, shall be completed as the project nears

completion. When the project has been fully completed, Final Payment can be approved.
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PROJECT COMPLETION CHECKLIST

Owner Job No.

Project

As part of the project closeout, all items listed below must be checked off as being complete or
otherwise accounted for. The person verifying completion of the item shall list the completion
date and his/her initials.

Project Closeout Checklist

Date
Completion Verified by
Verified

AS-BUILT DOCUMENTS HANDED OVER

1. Contract Drawings

2. Specifications

3. Addenda

4. Change Orders/Contract Modifications

5. Reviewed Shop Drawings, Product Data and Samples

6. Written Interpretations/Clarifications

7. Field Orders

8. Field Test Reports

EQUIPMENT CHECKOUT AND CERTIFICATIONS

1. Construction Complete per Drawings/Specifications

2. Equipment Installed and Adjusted

3. All Shop Drawings have Final Approval

4. All Shop Tests Complete and Results Submitted

09/15/2011 01770-5



Project Closeout Checklist

Date
Completion
Verified

Verified By

START-UP AND TESTING

1. All Checkout and Certifications Complete

2. All O&M Manuals Approved

3. All Preliminary Training by Manufacturers Rep. Completed

FINAL CLEANING

1. All Construction Facilities Removed

2. All Construction Debris Removed

3. All Areas Swept/Cleared

SUBSTANTIAL COMPLETION

1. All Items Coordinated Into a Fully Operational System

2. All Equipment Units Operational at Specified Efficiencies

3. All Field Tests Completed and Reports Submitted

4. All Final Training by Manufacturer's Rep. Completed

5. All Spare Parts and Lubricants Provided

CLOSEOUT PROCEDURES

1. Written Certification Submitted that Work is Ready for Owner &
Engineer Inspector

2. Inspection by Owner, Engineer, Contractor completed

3. Punch List of Nonconforming Items Prepared

4. Documents Required by Governing or Other Authorities Submitted
(List Them)

5. Final Application for Payment Received

6. Contact Completion and Acceptance Certificate Submittal

7. Consent of Surety to Final Payment Submittal

8. Release and Waiver of Liens and Claims Submitted

9. Affidavit of Payment of Debts and Claims Submitted

09/15/2011 01770-6




Project Closeout Checklist

Date
Completion
Verified

Verified By

10. Warranties/Guarantees Submitted

11. Other Required Releases and Waivers Submitted (List Them)

12. Permits Submitted (List Them)

13. Weekly Payrolls Submitted as Required by Law

FINAL COMPLETION

1. All Items in Punch List Completed

2. All Other Required Documentation Submitted (List It)

CORRECTION/WARRANTY PERIOD

1. Correction Period Start Date:

End Date:

2. Specific Warranties Provided

Ite Warranty Duration

09/15/2011 01770-7




Full name of persons signing their initials on this checklist:

END OF SECTION

O \ Val t ham MA\ Cedar Wbod Gener at or\ Specs\ SECTI ON 01770. docx
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PART 1 - GENERAL

1.01 WORK INCLUDED:

SECTION 02300

EARTHWORK

The Contractor shall make excavations of normal depth in earth for trenches and
structures, shall backfill and compact such excavations to the extent necessary, shall
furnish the necessary material and construct embankments and fills, and shall make
miscellaneous earth excavations and do miscellaneous grading.

1.02 RELATED WORK:

A.  Section 00890, PERMITS

B.  Section 01110, CONTROL OF WORK AND MATERIALS

C.  Section 02745, PAVING

1.03 REFERENCES:

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

American Society for Testing and Materials (ASTM)

Ci131

C136

C330

D1556

D1557

D2922

Test Method for Resistance to Degradation of Small Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine.

Method for Sieve Analysis of Fine and Coarse Aggregates.
Specification for Lightweight Aggregate for Structural Concrete.

Test Method for Density of Soil in Place by the Sand Cone
Method.

Test Methods for Moisture-density Relations of Soils and Soil
Aggregate Mixtures Using Ten-pound (10 Lb.) Hammer and
Eighteen-inch (18™) Drop.

Test Methods for Density of Soil and Soil-aggregate in Place by
Nuclear Methods (Shallow Depth).

Massachusetts Department of Transportation (MassDOT) Standard Specifications for
Highways and Bridges.

05/03/2013
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1.04

1.05

1.06

1.07

Code of Massachusetts Regulations (CMR) 310.40.0032 Contaminated Media and
Contaminated Debris

Code of Massachusetts Regulations (CMR) 520 CMR 14.00 Excavation & Trench
Safety Regulation

SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

Samples of all materials proposed for the project shall be submitted to the Engineer for
review. Size of the samples shall be as approved by the Engineer.

PROTECTION OF EXISTING PROPERTY:

The work shall be executed in such manner as to prevent any damage to facilities at the
site and adjacent property and existing improvements, such as but not limited to streets,
curbs, paving, service utility lines, structures, monuments, bench marks, observation
wells, and other public or private property. Protect existing improvements from damage
caused by settlement, lateral movements, undermining, washout and other hazards
created by earthwork operations.

In case of any damage or injury caused in the performance of the work, the Contractor
shall, at its own expense, make good such damage or injury to the satisfaction of, and
without cost to, the Owner. EXisting roads, sidewalks, and curbs damaged during the
project work shall be repaired or replaced to at least the condition that existed at the
start of operations. The Contractor shall replace, at his own cost, existing benchmarks,
observation wells, monuments, and other reference points, which are disturbed or
destroyed.

Buried drainage structures and pipes, observation wells and piezometers, including
those which project less than eighteen inches (18") above grade, which are subject to
damage from construction equipment shall be clearly marked to indicate the hazard.
Markers shall indicate limits of danger areas, by means which will be clearly visible to
operators of trucks and other construction equipment, and shall be maintained at all
times until completion of project.

DRAINAGE:

The Contractor shall provide, at its own expense, adequate drainage facilities to
complete all work items in an acceptable manner. Drainage shall be done in a manner
so that runoff will not adversely affect construction procedures or cause excessive
disturbance of underlying natural ground or abutting properties.

FROST PROTECTION AND SNOW REMOVAL.:

The Contractor shall, at its own expense, keep earthwork operations clear and free of
accumulations of snow as required to carry out the work.
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The Contractor shall protect the subgrade beneath new structures and pipes from frost
penetration when freezing temperatures are expected.

PART 2 - PRODUCTS

2.01

A

MATERIALS:
GRAVEL BORROW:

Gravel Borrow shall satisfy the requirements listed in MassDOT Specification Section
M1.03.0, Type b.

CRUSHED STONE:

Crushed stone shall satisfy the requirements listed in MassDOT Specification
SectionM2.01.

SAND BORROW:

Sand Borrow shall satisfy the requirements listed in MassDOT Specification Section
M1.04.0.

PEASTONE:

Peastone shall be smooth, hard, naturally occurring, rounded stone meeting the
following gradation requirements:

Passing 5/8 inch square sieve opening - 100%
Passing No. 8 sieve opening - 0%

BACKFILL MATERIALS:

1. Class B Backfill:
Class B backfill shall be granular, well graded friable soil; free of rubbish, ice,
snow, tree stumps, roots, clay and organic matter; with 30 percent or less passing
the No. 200 sieve; no stone greater than two-third (2/3) loose lift thickness, or six
inches, whichever is smaller.

2. Select Backfill:
Select backfill shall be granular, well graded friable soil, free of rubbish, ice, snow,

tree stumps, roots, clay and organic matter, and other deleterious or organic
material; graded within the following limits:

Sieve Size Percent Finer by Weight
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F.

3-inch 100

No. 10 30-95

No. 40 10-70

No. 200 0-10
PROCESSED GRAVEL.:

1. Processed gravel shall consist of inert material that is hard, durable stone and
coarse sand, free from loam and clay, surface coatings and deleterious materials.
The coarse aggregate shall have a percentage of wear, by the Los Angeles
Abrasion Test, of not more than 50.

2. The gradation shall meet the following requirements:

Sieve Designation Percentage Passing
3-in. 100

1 Y-in. 70-100

Ya-in. 50-85

No. 4 30-60

No. 200 0-10

3. The approved source of bank-run gravel material shall be processed by
mechanical means. The equipment for producing crushed gravel shall be of
adequate size with sufficient adjustments to produce the desired materials. The
processed material shall be stockpiled in such a manner to minimize segregation
of particle sizes. All processed gravel shall come from approved stockpiles.

PART 3 - EXECUTION

3.01

DISTURBANCE OF EXCAVATED AND FILLED AREAS DURING
CONSTRUCTION:

Contractor shall take the necessary steps to avoid disturbance of subgrade during
excavation and filling operations, including restricting the use of certain types of
construction equipment and their movement over sensitive or unstable materials,
dewatering and other acceptable control measures.

All excavated or filled areas disturbed during construction, all loose or saturated soil,
and other areas that will not meet compaction requirements as specified herein shall be
removed and replaced with a minimum 12-inch layer of compacted crushed stone
wrapped all around in non-woven filter fabric. Costs of removal and replacement shall
be borne by the Contractor.

The Contractor shall place a minimum of 12-inch layer of special bedding materials and
crushed stone wrapped in filter fabric over the natural underlying soil to stabilize areas
which may become disturbed as a result of rain, surface water runoff or groundwater
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seepage pressures, all at no additional cost to the Owner. The Contractor also has the
option of drying materials in-place and compacting to specified densities.

3.02 EXCAVATION:

A. GENERAL:

1.

The Contractor shall perform all work of any nature and description required to
accomplish the work as shown on the Drawings and as specified.

Excavations, unless otherwise required by the Owner, shall be carried only to the
depths and limits shown on the Drawings. If unauthorized excavation is carried
out below required subgrade and/or beyond minimum lateral limits shown on
Drawings, it shall be backfilled with gravel borrow and compacted at the
Contractor's expense as specified below, except as otherwise indicated.
Excavations shall be kept in dry and good conditions at all times, and all voids
shall be filled to the satisfaction of the Owner.

In all excavation areas, the Contractor shall strip the surficial topsoil layer and
underlying subsoil layer separate from underlying soils. In paved areas, the
Contractor shall first cut pavement as specified in paragraph 3.02 B.1 of this
specification, strip pavement and pavement subbase separately from underlying
soils. All excavated materials shall be stockpiled separately from each other
within the limits of work.

The Contractor shall follow a construction procedure, which permits visual
identification of stable natural ground. Where groundwater is encountered, the
size of the open excavation shall be limited to that which can be handled by the
Contractor's chosen method of dewatering and which will allow visual
observation of the bottom and backfill in the dry.

The Contractor shall excavate unsuitable materials to stable natural ground where
encountered at proposed excavation subgrade, as required by the Owner.
Unsuitable material includes topsoil, loam, peat, other organic materials, snow,
ice, and trash. Unless specified elsewhere or otherwise required by the Owner,
areas where unsuitable materials have been excavated to stable ground shall be
backfilled with compacted special bedding materials or crushed stone wrapped all
around in non-woven filter fabric.

B. TRENCHES:

1.

05/03/2013

Prior to excavation, trenches in pavement shall have the traveled way surface cut
in a straight line by a concrete saw or equivalent method, to the full depth of
pavement. Excavation shall only be between these cuts. Excavation support shall
be provided as required to avoid undermining of pavement. Cutting operations
shall not be done by ripping equipment.
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Trenches shall be excavated to such depths as will permit the pipe to be laid at the
elevations, slopes, and depths of cover indicated on the Drawings. Trench widths
shall be as shown on the Drawings or as specified.

Where pipe is to be laid in bedding material, the trench may be excavated by
machinery to, or just below, the designated subgrade provided that the material
remaining in the bottom of the trench is not disturbed.

If pipe is to be laid in embankments or other recently filled areas, the fill material
shall first be placed to a height of at least 12-inches above the top of the pipe
before excavation.

Pipe trenches shall be made as narrow as practicable and shall not be widened by
scraping or loosening materials from the sides. Every effort shall be made to keep
the sides of the trenches firm and undisturbed until backfilling has been
completed.

If, in the opinion of the Owner, the subgrade, during trench excavation, has been
disturbed as a result of rain, surface water runoff or groundwater seepage
pressures, the Contractor shall remove such disturbed subgrade to a minimum of
12-inches and replace with crushed stone wrapped in filter fabric. Cost of
removal and replacement shall be borne by the Contractor.

The Contractor shall obtain a trench permit from the municipality where the
trench is located prior to making any excavations of trenches (any subsurface
excavation greater than three (3) feet in depth and fifteen (15) feet or less between
soil walls as measured from the bottom).

All trenches required to be permitted must be attended, covered, barricaded, or
backfilled. Covers must be road plates at least %-inch thick or equivalent,
barricades must be fences at least 6-feet high with no openings greater than 4-
inches between vertical supports and all horizontal supports required to be located
on the trench-side of the fencing.

3.03 BACKFILL PLACEMENT AND COMPACTION:

A. GENERAL:
1. Prior to backfilling, the Contractor shall compact the exposed natural subgrade to
the densities as specified herein.
2. After approval of subgrade by the Owner, the Contractor shall backfill areas to
required contours and elevations with specified materials.
3. The Contractor shall place and compact materials to the specified density in

05/03/2013

continuous horizontal layers, not to exceed nine (9) inches in uncompacted lifts.
The degree of compaction shall be based on maximum dry density as determined
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by ASTM Test D1557, Method C. The minimum degree of compaction for fill
placed shall be as follows:

Percent of
Location Maximum Density
Below pipe centerline 95
Above pipe centerline 92
Below pavement (upper 3 ft.) 95
Embankments 95
Below pipe in embankments 95
Adjacent to structures 92
Below structures 95

The Owner reserves the right to test backfill for conformance to the specifications
and Contractor shall assist as required to obtain the information. Compaction
testing will be performed by the Owner or by an inspection laboratory designated
by the Owner, engaged and paid for by the Owner. If test results indicate work
does not conform to specification requirements, the Contractor shall remove or
correct the defective Work by recompacting where appropriate or replacing as
necessary and approved by the Owner, to bring the work into compliance, at no
additional cost to the Owner. All backfilled materials under structures and
buildings shall be field tested for compliance with the requirements of this
specification.

Where horizontal layers meet a rising slope, the Contractor shall key each layer
by benching into the slope.

If the material removed from the excavation is suitable for backfill with the
exception that it contains stones larger than permitted, the Contractor has the
option to remove the oversized stones and use the material for backfill or to
provide replacement backfill at no additional cost to the Owner.

The Contractor shall remove loam and topsoil, loose vegetation, stumps, large
roots, etc., from areas upon which embankments will be built or areas where
material will be placed for grading. The subgrade shall be shaped as indicated on
the Drawings and shall be prepared by forking, furrowing, or plowing so that the
first layer of the fill material placed on the subgrade will be well bonded to the
subgrade.

B. TRENCHES:

1.

05/03/2013

Bedding as detailed and specified shall be furnished and installed beneath the
pipeline prior to placement of the pipeline. A minimum bedding thickness shall
be maintained between the pipe and undisturbed material, as shown on the
Drawings.
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3.04

05/03/2013

As soon as practicable after pipes have been laid, backfilling shall be started.

Unless otherwise indicated on the Drawings, select backfill shall be placed by
hand shovel in 6-inch thick lifts up to a minimum level of 12-inches above the top
of pipe. This area of backfill is considered the zone around the pipe and shall be
thoroughly compacted before the remainder of the trench is backfilled.
Compaction of each lift in the zone around the pipe shall be done by use of
power-driven tampers weighing at least 20 pounds or by vibratory compactors.
Care shall be taken that material close to the bank, as well as in all other portions
of the trench, is thoroughly compacted to densities required.

Class B backfill shall be placed from the top of the select backfill to the specified
material at grade (loam, pavement subbase, etc.). Fill compaction shall meet the
density requirements of this specification.

Water Jetting:

a.  Water jetting may be used when the backfill material contains less than 10
percent passing the number 200 sieve, but shall be used only if approved by
the Engineer.

b.  Contractor shall submit a detailed plan describing the procedures he intends
to use for water jetting to the Engineer for approval prior to any water
jetting taking place.

c.  Compaction of backfill placed by water jetting shall conform to the
requirements of this specification.

If the materials above the trench bottom are unsuitable for backfill, the Contractor
shall furnish and place backfill materials meeting the requirements for trench
backfill, as shown on the drawings or specified herein.

Should the Engineer order crushed stone for utility supports or for other purposes,
the Contractor shall furnish and install the crushed stone as directed.

In shoulders of streets and road, the top 12-inch layer of trench backfill shall
consist of processed gravel for sub-base, satisfying the requirements listed in
MassDOT standard specification M1.03.1.

DISPOSAL OF SURPLUS MATERIALS:

Surplus excavated materials, which are acceptable to the Engineer, shall be used to
backfill normal excavations in rock or to replace other materials unacceptable for use as
backfill. Upon written approval of the Owner, surplus excavated materials shall be
neatly deposited and graded so as to make or widen fills, flatten side slopes, or fill
depressions; or shall be neatly deposited for other purposes as indicated by the Owner,
within its jurisdictional limits; all at no additional cost to the Owner.
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B.  Surplus excavated material not needed as specified above shall be hauled away and
disposed of by the Contractor at no additional cost to the Owner, at appropriate
locations, and in accordance with arrangements made by him. Disposal of all rubble
shall be in accordance with all applicable local, state and federal regulations.

C. No excavated material shall be removed from the site of the work or disposed of by the
Contractor unless approved by the Engineer.

D.  The Contractor shall comply with Massachusetts regulations (310 CMR 40.0032) that
govern the removal and disposal of surplus excavated materials. Materials, including
contaminated soils, having concentrations of oil or hazardous materials less than an
otherwise Reportable Concentration and that are not a hazardous waste, may not be
disposed of at locations where concentrations of oil and/or hazardous material at the
receiving site are significantly lower than the levels of those oil and /or hazardous
materials present in the soil being disposed or reused.

END OF SECTION
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SECTION 02518

TRACER TAPE

PART 1 - GENERAL

1.01 WORK INCLUDED:

This section covers the furnishing, handling and installation of tracer tape, as called for
on the drawings.

1.02 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of manufacturer's literature on the materials, colors and printing specified
herein, shall be submitted to the Engineer for review.

B.  Tape samples shall also be submitted to the Engineer for review.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS:

Tracer tape shall be by Reef Industries, Houston, TX; Empire Level, Mukwonago, WI;
Pro-Line Safety Products Co., W. Chicago, IL; or approved equal.

2.02 TRACER TAPE:
A.  Tracer tape shall be at least 3-inches wide.

B.  Tracer tape for non-ferrous pipe or conduit shall be constructed of a metallic core
bonded to plastic layers. The metallic tracer tape shall be a minimum 5-mil thick and
must be locatable at a depth of 18 inches with ordinary pipe locaters.

C.  Tracer tape for ferrous pipe or conduit shall consist of multiple bonded plastic layers.
The non-metallic tracer tape shall elongate at least 500% before breaking.

D. The tape shall bear the wording: "BURIED DRAIN LINE BELOW" (with "DRAIN"
replaced by "WATER, "SEWER", "ELECTRICAL", "GAS", "TELEPHONE", or
"CHEMICAL" as appropriate), continuously repeated every 30 inches to identify the

pipe.

E.  Tape colors shall be as follows, as recommended by the American Public Works
Association (APWA):

Electric Red
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Gas & Ol Yellow
Communications Orange

Water Blue
Sewer & Drain Green
Chemical Red (not APWA)

PART 3 - EXECUTION

3.01 INSTALLATION:

A. Tracer tape shall be installed directly above the pipe or conduit it is to identify,
approximately 12 inches below the proposed ground surface.

B. The Contractor shall follow the manufacturer's recommendations for installation of the
tape, as approved by the Engineer.

END OF SECTION
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07/22/2010 02518-2



SECTION 02920

LOAMING AND SEEDING

PART 1 - GENERAL

1.01

1.02

1.03

1.04

B.

WORK INCLUDED:

This section covers all labor, materials, and equipment necessary to do all loaming,
seeding and related work as indicated on the drawings and as herein specified. All
lawns disturbed by the Contractor's operations shall be repaired as herein specified.

RELATED WORK:
Section 02300, EARTHWORK
QUALITY ASSURANCE:

For a particular source of loam, the Engineer may require the Contractor to send
approximately 10 pounds of loam to an approved testing laboratory and have the
following tests conducted:

Organic concentration

pH

Nitrogen concentration
Phosphorous concentration
Potash concentration

agrwnE

These tests shall be at the Contractor's expense. Test results, with soil conditioning and
fertilizing recommendations, shall be forwarded to the Engineer.

SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

Six sets of information detailing the seed mixes, fertilizers, mulch material, slope
protection material (if required) and origin of loam shall be submitted to the Engineer
for review.

Three sets of test results shall be submitted to the Engineer for review.

PART 2 - PRODUCTS

2.01

MATERIALS:

LOAM:

02/28/2014 02920-1



1. Loam shall be a natural, fertile, friable soil, typical of productive soils in the
vicinity, obtained from naturally well-drained areas, neither excessively acid nor
alkaline, and containing no substances harmful to grass growth. Loam shall not
be delivered to the site in frozen or muddy condition and shall be reasonably free
of stumps, roots, heavy or stiff clay, stones larger than 1-inch in diameter, lumps,
coarse sand, noxious weeds, sticks, brush or other litter.

2. The loam shall contain not less than 4 percent nor more than 20 percent organic
matter as determined by the loss of weight by ignition of oven-dried samples.
Test samples shall be oven-dried to a constant weight at a temperature of 230
degrees F.

B. LIME:

Lime shall be standard commercial ground limestone containing at least 50 percent total
oxides (calcium oxide and magnesium oxide), and 50 percent of the material must pass
through a No. 100 mesh sieve with 98 percent passing a No. 2 mesh sieve.

C. FERTILIZER:

Fertilizer shall be commercial fertilizer, 10-10-10 fertilizer mixture containing at least
40 percent of organic nitrogen. It shall be delivered to the site in the original sealed
containers, each showing the manufacturer's guaranteed analysis. Fertilizer shall be
stored so that when used it will be dry and free flowing. No fertilizer shall be used
which has not been marketed in accordance with State and Federal Laws, relating to
fertilizers.

D. MULCH:
1.  Materials to be used in mulching shall conform to the following requirements:

2. Straw Mulch - Straw Mulch shall consist of stalks or stems of grain after
threshing.

3. Wood Fibre Mulch - Wood Fibre Mulch shall consist of wood fibre produced
from clean, whole uncooked wood, formed into resilient bundles having a high
degree of internal friction and shall be dry when delivered to the project.

E. SEED:

1.  Seed shall be of an approved mixture, the previous year's crop, clean, high in
germinating value, a perennial variety, and low in weed seed. Seed shall be
obtained from a reliable seed company and shall be accompanied by certificates
relative to mixture purity and germinating value.

2. Grass seed for lawn areas shall conform to the following requirements:
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Proportion by ~ Germination

Weight Purity Purity Minimum
Chewing’s Fescue 30% 70% 97%
Kentucky 31 Fescue 30% 90% 98%
Kentucky Blue Grass  20% 80% 85%
Domestic Rye Grass 20% 90% 98%

Grass seed for cross-country areas, slopes and other areas not normally mowed
shall conform to the following requirements:

Proportion by ~ Germination Purity
Weight Minimum Minimum
Creeping Red Fescue  50% 85% 95%
Kentucky 31 30% 85% 95%
Domestic Rye 10% 90% 98%
Red Top 5% 85% 92%
Ladino Clover 5% 85% 96%

F. TEMPORARY COVER CROP:

1.  Temporary cover crop shall conform to the following requirements:

Germination
% Weight Minimum
Winter Rye 80 min. 85%
Red Fescue (creeping) 4 min. 80%
Perennial Rye Grass 3 min. 90%
Red Clover 3 min. 90%
Other Crop Grass 0.5 max.
Noxious Weed Seed 0.5 max.
Inert Matter 1.0 max.

G. SLOPE EROSION PROTECTION:

1.  Erosion control blanket shall be 100% degradable plastic mesh with 100%
degradable straw or straw/coconut fill. Fill shall be held together by degradable
fastening. Weight shall be 0.50 Ib/sq. yd. Erosion control blankets shall be
applied parallel to direction of water flow. The erosion control blankets shall be
by North American Green, Evansville, IN or approved equal. For slopes 2:1 or
greater, Model SC150 shall be used. For slopes less than 2:1, Model S150 shall
be used.
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2. Six inch wire staples shall be placed according to manufacturers
recommendations to anchor the mesh material. Staples shall be designed to
decompose.

PART 3 - EXECUTION

3.01

A

3.02

SURFACE PREPARATION:

After approval of rough grading, loam shall be placed on areas affected by the
Contractor's operations. Loam shall be at least 6-inches compacted thickness.

Lime shall be applied to bring the pH to 6.5 or, without a soil test, at the rate of 2-3 tons
of lime per acre.

Fertilizer shall be applied according to the soil test, or without a soil test, at the rate of
1000 pounds per acre.

Loam shall be worked a minimum of 3-inches deep, thoroughly incorporating the lime
and fertilizer into the soil. The loam shall then be raked until the surface is finely
pulverized and smooth and compacted with rollers, weighing not over 100 pounds per
linear foot of tread, to an even surface conforming to the prescribed lines and grades.
Minimum depth shall be 6-inches after completion.

SEEDING:

Seeding shall be done when weather conditions are approved as suitable, in the periods
between April | and May 30 or August I5 to October I, unless otherwise approved.

If there is a delay in seeding, during which weeds grow or soil is washed out, the
Contractor shall remove the weeds or replace the soil before sowing the seed, without
additional compensation. Immediately before seeding is begun, the soil shall be lightly
raked.

Seed shall be sown at the approved rate, on a calm day by machine.

One half the seed shall be sown in one direction and the other half at right angles. Seed
shall be raked lightly into the soil to a depth of I/4-inch and rolled with a roller
weighing not more than 100 pounds per linear foot of tread.

The surface shall be kept moist by a fine spray until the grass shows uniform
germination over the entire area. Wherever poor germination occurs in areas larger than
3 sg. ft., the Contractor shall reseed, roll, and water as necessary to obtain proper
germination.

The Contractor shall water, weed, cut and otherwise maintain and protect seeded areas
as necessary to produce a dense, healthy growth of perennial lawn grass.
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3.03

3.04

3.05

If there is insufficient time in the planting season to complete the fertilizing and
seeding, permanent seeding may be left until the following planting season, at the
option of the Contractor or as required by the Engineer. In that event, a temporary
cover crop shall be sown. This cover crop shall be cut and watered as necessary until
the beginning of the following planting season, at which time it shall be plowed or
harrowed into the soil, the area shall be fertilized and the permanent seed crop shall be
sown as specified.

PLACING MULCH:

Straw Mulch shall be loosely spread to a uniform depth over all areas designated on the
plans, at the rate of 4-1/2 tons per acre, or as otherwise required.

Straw Mulch may be applied by mechanical apparatus, if in the judgment of the
Engineer the apparatus spreads the mulch uniformly and forms a suitable mat to control
slope erosion. The apparatus shall be capable of spreading at least 80 percent of the hay
or straw in lengths of 6-inches or more, otherwise it shall be spread by hand without
additional compensation.

Wood Fibre Mulch shall be uniformly spread over certain selected seeded areas at the
minimum rate of 1,400 pounds per acre unless otherwise required. It shall be placed by
spraying from an approved spraying machine having pressure sufficient to cover the
entire area in one operation.

SEEDING AND MULCHING BY SPRAY MACHINE:

The application of lime, fertilizer, grass seed and mulch may be accomplished in one
operation by the use of an approved spraying machine. The materials shall be mixed
with water in the machine and kept in an agitated state in order that the materials may
be uniformly suspended in the water. The spraying equipment shall be so designed that
when the solution is sprayed over an area, the resulting deposits of lime, fertilizer, grass
seed and mulch shall be equal to the specified quantities.

A certified statement shall be furnished, prior to start of work, to the Engineer by the
Contractor as to the number of pounds of limestone, fertilizer, grass seed and mulch per
100 gallons of water.

This statement should also specify the number of square yards of seeding that can be
covered with the solution specified above. If the results of the spray operation are
unsatisfactory, the Contractor will be required to abandon this method and to apply the
lime, fertilizer, grass seed and mulch by other methods.

INSPECTION AND ACCEPTANCE:
At the beginning of the planting season following that in which the permanent grass

crop is sown, the seeded areas will be inspected. Any section not showing dense,
vigorous growth at that time shall be promptly reseeded by the Contractor at his own
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expense. The seeded areas shall be watered, weeded, cut and otherwise maintained by
the Contractor until the end of that planting season, when they will be accepted if the
sections show dense, vigorous growth.

END OF SECTION
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SECTION 16010

ELECTRICAL WORK - GENERAL PROVISIONS

PART 1 - GENERAL

1.01

7/23/2014

WORK INCLUDED:

. The work covered by this section of the specifications consists of furnishing all

labor, equipment, appliances, materials and incidentals in connection with the
installation of the complete electrical systems as herein specified and as shown on
the drawings.

. It is not the intent that the drawings shall show every junction box, conduit, wire,

fitting, device, accessory, etc., but the Contractor shall be required to furnish
without additional expense all transportation, labor and materials necessary to
complete the electrical systems in accordance with the best practice of the trade.

. Unless otherwise specified, materials of the same classifications, used for the

same purpose shall be the product of the same manufacturer.

. The work shall include furnishing and installing the following items:

1. Underground Secondary Services

2. Grounding System

3. Panelboards additions

4. Utility company metering

5. Raceways

6. Feeder and Branch Circuit Conductors
7. Wiring Devices and Finish Plates

8. Outlet Boxes

9. Pull and Junction Boxes

10. Hangers and Supports

11. Solderless Lugs and Connectors
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12. Conduit and wire for equipment and controls furnished under other

divisions of the specifications, when shown on the electrical plans, with
the exception of the instrumentation low voltage signal wiring.

E. Electric Service and Metering

The power company serving this project is Eversource (contact Kathy White,
telephone (508) 957-4525, reference Work Order #2057282).

1.

2.

3.

Primary service at the site is existing to remain with modifications as
indicated required to the secondary service conductors.

Secondary metering will be by the Contractor.

Arrangements shall be made with the power company for modifying the
existing secondary service and metering as indicated on the drawings. All
cost for line extensions and work required for these services including
metering cost shall be obtained from the power company. The Contractor
shall include in his bid and shall pay this money to the power company.
All work involving the service and metering shall be as approved by the
power company.

F. Interpretation of Drawings

1.

The Drawings are diagrammatic only and are not intended to show exact
locations of outlets and conduit runs.

All three-phase circuits shall be run in separate conduits unless otherwise
shown on the Drawings.

The Contractor shall verify with the Engineer the exact locations of all
equipment prior to installation.

Any work installed contrary to Contract Documents, or without approval
by the Engineer, shall be changed or replaced as required by the Engineer
and no extra compensation will be allowed the Contractor for making
these changes.

The locations of equipment and similar devices shown on the Drawings
are approximate only. Exact locations shall be as approved by the
Engineer during construction. The Contractor shall obtain in the field all
information relevant to the placing of electrical work and in case of any
interference with other work, shall proceed as required by the Engineer
and shall furnish all labor and materials necessary to complete the work in
an approved manner.
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1.02

1.03

7/23/2014

6. Surface mounted panel boxes, junction boxes, conduit, etc., shall be
supported by spacers to provide a clearance between wall and equipment.

7. The number of conductors shown on the Drawings are not necessarily the
correct number required. As many conductors as are required in each case
shall be installed.

8. The ratings of motors and other electrically operated devices together with
the size shown for their branch circuit conductors and conduits are
approximate only and are indicative of the probable power requirements
insofar as can be determined in advance of the purchase of equipment.
The ratings shown for motor branch circuit protective devices are the
maximum ratings permitted. Lower ratings may be used where approved
as being proper for the dynamic characteristics of the motor and its
connected load.

9. Unless otherwise specified, all conduits, wires, and cables and the support
systems for the conduits and cables that are required to make the electrical
connections to equipment shall be furnished and installed. All
connections to equipment shall be made as shown, specified, and required
and in accordance with the approved shop and setting drawings.

10. The Contractor shall verify, in the field, all measurements necessary for
his work and shall assume responsibility for their accuracy.

LOCAL CONDITIONS:

. The Contractor shall provide and place all sleeves for conduits penetrating floors,

walls, partitions, etc. The Contractor shall locate all necessary slots for his work
and these shall be formed before concrete is poured.

. All cutting and patching shall be done in a thoroughly workmanlike manner.

. Before submitting proposals, the Contractor is expected to inspect the site and

survey the conditions to be encountered in the performance of the work. Failure
to familiarize himself with the conditions shall not relieve the Contractor's
responsibility for full completion of the work in accordance with the provisions of
the Contract.

PERMITS AND INSPECTION:

. Permits, fees and notices shall be in accordance with the General Conditions.
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1.04

1.05

7/23/2014

B. All work shall meet or exceed the latest requirements of all national, state, county,

municipal and other authorities exercising jurisdiction over electrical construction
at this project.

C. All required permit and inspection certificates shall be obtained, paid for, and

given to the Owner at the completion of the work.

CODES AND STANDARDS:

. Unless indicated or specified otherwise, materials and workmanship shall

conform with the latest editions of the following codes, standards and
specifications.

1. (MEC) Massachusetts Electrical Code

2. National Bureau of Standards Handbook H-30 National Electrical Safety
Code

3. State and Local Codes, and all other authorities having jurisdiction
4. Underwriter's Laboratories, Inc. (UL)

5. American National Standards Institute, Inc.

6. Institute of Electrical and Electronic Engineers (IEEE)

7. National Electrical Manufacturers Association (NEMA)

8. National Board of Fire Underwriters

9. International Municipal Signal Association (IMSA)

10. Insulated Power Cable Engineers Associated Specifications

11. American Society for Testing Materials Specifications

REVIEW OF MATERIALS:

. Material and Equipment Schedules. As soon as practicable and within thirty days

after the date of notice to proceed and before commencement of installation of
any materials or equipment, the Contractor shall submit to the Engineer six (6)
complete Brochures for approval of materials, fixtures, and equipment to be
incorporated in the work. The list shall include manufacturer's name, catalog
numbers, cuts, diagrams, drawings, and such other descriptive data as may be
required. No consideration will be given to a partial submittal from time to time.
Approval of materials will be based on manufacturer's published ratings. Any
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materials, fixtures and equipment listed that are not in accordance with the
specification requirements will be rejected.

B. Substitutions: Substitution of material or equipment shall be in accordance with
the General Conditions.

C. Shop Drawings. Shop drawings shall be submitted to the Engineer for review in.
Shop drawings shall be submitted for, but not limited to the following:

1. Panelboards additions
2. Motor Control Center modifications
3. Wire and Cable
4. Utility metering equipment
5. Wiring Devices and Finish Plates
6. Contactors
7. Hangers and Supports
8. Disconnect Switches
9. Fuses
10. Circuit Breakers
11. Raceways
12. Standby Generator
D. Submit the following information with all equipment shop drawings.

1. Manufacturer's certified scale drawings, cuts, or catalogs, including
installation details and manufacturer's name.

2. Manufacturer's  specifications, including certified performance
characteristics and capacity ratings.

3. Electrical wiring diagrams and controls, where applicable.

4. Certificate of compliance with Code, where applicable.
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1.06
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5. Detail of all conduit stub-up with conduit size and dimensions from
columns or walls.

. Equipment shop drawings and wiring diagrams must be prepared specifically for

this installation. Standard factory wiring diagrams with a revision marked in ink
for this installation will be accepted.

. All control and wiring diagrams shall be complete with the following description:

1. Sequence of operation

2. Sequence of interlocking
3. Operation of alarms

4. Legend

5. Wiring Numbers

. All equipment shop drawings shall be properly identified and indicate the Article

number of the specifications or the Drawing number which applies to the
submitted item.

. Shop drawings for the items listed above shall be submitted for approval in

accordance with the preceding paragraphs. The Engineer, however, reserves the
right to require submittal of shop drawings on any other material or equipment to
be installed under this Section not specifically listed above.

MINOR DEVIATIONS:

. The work as shown on the drawings is diagrammatic and is intended to show the

work included and the arrangement of the various systems.

. It is not intended that the accompanying plans and specifications cover every

detail of the required installation. Furnish and install equipment, materials and
labor as shown or specified, as are usually furnished, or as are needed to make a
complete and satisfactory operating installation, whether mentioned or not,
omitting only those items which are specifically excluded.

. Locations and mounting heights of equipment and/or devices as shown are

approximately correct. The Engineer reserves the right to relocate any equipment
or device prior to actual installation at no extra cost to the Owner.

. No deviation from layout shall be made without written approval from the

Engineer.
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1.07

1.08

1.09

7/23/2014

TEMPORARY LIGHT AND POWER:

. The Contractor shall provide temporary light and power and pay all energy

charges as described in Division 1.

ELECTRICAL REFERENCE SYMBOLS:

. Symbols shown on the drawings shall approximate location of fixtures, outlet

boxes, and conduit runs, and other equipment, unless otherwise detailed. The
exact location shall be governed by structural conditions and obstructions. This is
not to be construed to permit redesigning systems. All outlets shall be
interconnected as shown on the drawings. Locate and install all boxes and
equipment where they will be readily accessible.

PHASE IDENTIFICATION:

A. The entire system of wiring shall be phased by color code as follows:

1. Wires No. 6 AWG and smaller shall have a continuous colored outer
covering.

2. Wires larger than No. 6 AWG shall be identified at all points of
termination by gummed tape, plastic tape, etc., applied to the wire.

3. Bus bars in motor control centers and panelboards shall be properly
identified by color as herein specified.

4. Code colors for 120/208 volt systems shall be:
a. Phase A - Black
b. Phase B - Red
C. Phase C - Blue

5. Code colors for 277/480 volt systems shall be:
a. Phase A - Brown
b. Phase B - Orange
C. Phase C - Yellow

6. Neutral wires shall be white or grey.

7. Equipment ground wires shall be green.
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1.10

1.11

1.12

1.13

1.14

7/23/2014

8. The same colors shall be used for the same phases throughout the entire
project.

PROTECTION AND CLEANING OF EQUIPMENT:

. All electrical equipment, upon receipt, shall be adequately stored and protected

from damage.

. After installation, all electrical equipment shall be protected to prevent damage

during the construction period. Openings in conduits and boxes shall be closed to
prevent entrance of foreign materials.

. The interior of boxes and cabinets shall be left clean. Exposed surfaces shall be

cleaned and plate surfaces polished.

OPERATION AND MAINTENANCE MANUALS:

. The Contractor shall furnish the Owner with three (3) copies of complete

operating and maintenance manuals. Manuals shall include all equipment,
maintenance instruction, parts list, warranties, schematic diagrams of control
systems, and lubrication charts.

. Manuals shall contain only that information which specifically applies to this

project, and all unrelated material shall be deleted. During the instruction period,
herein specified, this manual shall be used and explained. Each copy of manual
shall be clearly indexed and include a directory of all subcontractors and
maintenance contractors, indicate the area of their responsibility, and list the
name and telephone numbers of the responsible member of each organization.
This material shall have a clear plastic protective shield over each sheet of data.

OPERATING AND MAINTENANCE INSTRUCTIONS:

. A competent Engineer shall be provided by the Contractor to instruct operating

personnel in the operation and maintenance of equipment and systems.

SPARE PARTS DATA:

. The Contractor shall furnish a complete list of recommended spare parts and

supplies for the equipment furnished with current unit prices and source of
supply.

TESTS:

. The Electrical Subcontractor shall perform all tests at the completion of the work

and the results furnished to the Owner and Engineer in writing. Tests shall
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1.15

A

include, but not be limited to: all systems test free of shorts or grounds, proper
neutral connections, ground system resistance, secondary voltages at main
distribution panel.

Upon completion of all work, the Electrical Subcontractor shall furnish, in
duplicate, certificates of inspections from all inspectors and authorities having
jurisdiction, notarized letters from the manufacturers stating that authorized
Factory Engineers or agents have inspected and tested the installation of their
respective systems and found same to be in satisfactory operating condition.

Furnish all labor, material, instruments, supplies and services and bear all costs
for the accomplishment of the tests.

GUARANTEE:

The Contractor shall guarantee equipment and performance of the installation and
equipment in accordance with the GENERAL CONDITIONS.

PART 2 - PRODUCTS

2.01

MATERIALS:

The materials used in all systems shall be new, unused and as hereinafter
specified. All materials where not specified shall be of the very best of their
respective kinds. Samples of materials or manufacturer's specification shall be
submitted for approval as required by the Engineer.

Materials and equipment used shall be U.L. listed wherever such approved
materials and equipment is available.

Electrical equipment shall at all times during construction be adequately
protected against mechanical injury or damage by water. If any apparatus has
been damaged, such damage shall be repaired by the Contractor at his cost and
expense. If any apparatus has been subject to possible damage by water, it shall
be thoroughly dried out and put through such special tests as required by the
Engineer, at the cost and expense of the Contractor, or shall be replaced by the
Contractor at his own expense.

PART 3 EXECUTION

3.01

INSTALLATION

A. All work shall be executed in full accordance with the Massachusetts Electrical

7/23/2014

Code and local rulings. Should any work be performed contrary to said rulings,
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ordinances and regulations, this Contractor shall bear full responsibility for such
violations and assume all costs arising therefrom.

. Load Balance. Check the load balance on the phases of the various systems and

reconnect where necessary as approved by the Engineer to provide equal division
of the loads between the phases of the various systems.

. Before starting the work, confer with all other trades relative to the location of

pipes, ducts, and apparatus or fixtures to be installed by them and select locations
for the work which will avoid possible conflicts with the work of other trades
involved. All differences or conflicting conditions concerning the work shall be
called to the attention of the Engineer for adjustment before starting work. For
such work performed or materials installed in violation of the above clause the
work shall be readjusted to the complete satisfaction of the Engineer at the sole
expense of the Electrical Subcontractor.

D. Cleanup

1. This Contractor shall cooperate with other workmen and with the General
Contractor in the daily removal of debris from the work site.

2. This Contractor shall leave "broom clean" all areas where he has
interrupted or completed his work.

3. He shall cooperate with the General Contractor in good housekeeping
procedures.

4. At the completion of his work, prior to the final inspection, this Contractor
shall clean all devices, plates, fixtures, glassware, switches, cabinets,
exposed conduits, fittings, etc. and shall have the premises in a thoroughly
clean condition.

END OF SECTION
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SECTION 16050

BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A.  This Section includes the following:

Raceways.

Building wire and connectors.

Supporting devices for electrical components.
Electrical identification.

Electricity-metering components.

Concrete equipment bases.

Electrical demolition.

Cutting and patching for electrical construction.
Touchup painting.

©CoNo~WNE

1.03 DEFINITIONS

A. EMT: Electrical metallic tubing.

B. FMC: Flexible metal conduit.

C. IMC: Intermediate metal conduit.

D. LFMC: Liquidtight flexible metal conduit.
E. RNC: Rigid nonmetallic conduit.

F.  RSC: Rigid Steel

1.04 SUBMITTALS

A. Product Data: For electricity-metering equipment.
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1.05

1.06

Shop Drawings: Dimensioned plans and sections or elevation layouts of electricity-
metering equipment.

Field Test Reports: Indicate and interpret test results for compliance with performance
requirements.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Comply with NFPA 70.

COORDINATION

Coordinate chases, slots, inserts, sleeves, and openings with general construction work
and arrange in building structure during progress of construction to facilitate the
electrical installations that follow.

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other
structural components as they are constructed.

Sequence, coordinate, and integrate installing electrical materials and equipment for
efficient flow of the Work.

Coordinate electrical service connections to components furnished by utility companies.

1.  Coordinate installation and connection of exterior underground utilities and
services, including provision for electricity-metering components.

2. Comply with requirements of authorities having jurisdiction and of utility
company providing electrical power and other services.

Coordinate location of access panels and doors for electrical items that are concealed by
finished surfaces.

Where electrical identification devices are applied to field-finished surfaces, coordinate
installation of identification devices with completion of finished surface.

PART 2 - PRODUCTS

2.01

A

RACEWAYS

EMT: ANSI C80.3, zinc-coated steel, with set-screw or compression fittings.
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2.02

o o w >

2.03

2.04

FMC: Zinc-coated steel.

IMC: ANSI C80.6, zinc-coated steel, with threaded fittings.

LFMC: Zinc-coated steel with sunlight-resistant and mineral-oil-resistant plastic jacket.
RNC: NEMA TC 2, Schedule 40 PVC, with NEMA TC3 fittings.

Raceway Fittings: Specifically designed for the raceway type with which used.

CONDUCTORS

Conductors, No. 10 AWG and Smaller: Solid or stranded copper.

Conductors, Larger than No. 10 AWG: Stranded copper.

Insulation: Thermoplastic, rated at 75 deg C minimum.

Wire Connectors and Splices: Units of size, ampacity rating, material, type, and class
suitable for service indicated.

SUPPORTING DEVICES

Material: Cold-formed steel, with corrosion-resistant coating acceptable to authorities
having jurisdiction.

Metal Items for Use Outdoors or in Damp Locations: Hot-dip galvanized steel.

Slotted-Steel Channel Supports: Flange edges turned toward web, and 9/16-inch
diameter slotted holes at a maximum of 2 inches o.c., in webs.

Raceway and Cable Supports: Manufactured clevis hangers, riser clamps, straps,
threaded C-clamps with retainers, ceiling trapeze hangers, wall brackets, and spring-
steel clamps or click-type hangers.

Pipe Sleeves: ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel, plain ends.
Expansion Anchors: Carbon-steel wedge or sleeve type.
Toggle Bolts: All-steel springhead type.

Powder-Driven Threaded Studs: Heat-treated steel.

ELECTRICAL IDENTIFICATION

7/28/2014 16050 - 3



A. Identification Devices: A single type of identification product for each application
category. Use colors prescribed by ANSI A13.1, NFPA 70, and these Specifications.

B. Raceway and Cable Labels: Comply with ANSI A13.1, Table 3, for minimum size of
letters for legend and minimum length of color field for each raceway and cable size.

1.  Type: Pre-tensioned, wraparound plastic sleeves. Flexible, preprinted, color-
coded, acrylic band sized to suit the diameter of the item it identifies.

2. Type: Preprinted, flexible, self-adhesive, vinyl. Legend is over laminated with a
clear, weather- and chemical-resistant coating.

3. Color: Black letters on orange background.

4.  Legend: Indicates voltage.

C. Colored Adhesive Marking Tape for Raceways, Wires, and Cables: Self-adhesive vinyl
tape, not less than 1 inch wide by 3 mils thick.

D. Underground Warning Tape: Permanent, bright-colored, continuous-printed, vinyl tape
with the following features:

Not less than 6 inches wide by 4 mils thick.
Compounded for permanent direct-burial service.
Embedded continuous metallic strip or core.

Printed legend that indicates type of underground line.

MPwnhE

E. Tape Markers for Wire: Vinyl or vinyl-cloth, self-adhesive, wraparound type with
preprinted numbers and letters.

F.  Color-Coding Cable Ties: Type 6/6 nylon, self-locking type. Colors to suit coding
scheme.

G. Engraved-Plastic Labels, Signs, and Instruction Plates: Engraving stock, melamine
plastic laminate punched or drilled for mechanical fasteners 1/16-inch minimum
thickness for signs up to 20 sg. in. and 1/8-inch minimum thickness for larger sizes.
Engraved legend in black letters on white background.

H. Interior Warning and Caution Signs:  Comply with 29 CFR, Chapter XVII,
Part 1910.145. Preprinted, aluminum, baked-enamel-finish signs, punched or drilled for
mechanical fasteners, with colors, legend, and size appropriate to the application.

l. Exterior Warning and Caution Signs:  Comply with 29 CFR, Chapter XVII,
Part 1910.145. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate
signs with 0.0396-inch, galvanized-steel backing, with colors, legend, and size
appropriate to the application. 1/4-inch grommets in corners for mounting.

J. Fasteners for Nameplates and Signs: Self-tapping, stainless-steel screws or No. 10/32
stainless-steel machine screws with nuts and flat and lock washers.

7/28/2014 16050 - 4



2.05

2.06

EQUIPMENT FOR UTILITY COMPANY'S ELECTRICITY METERING

Current-Transformer Cabinets: Comply with requirements of electrical power utility
company.

Meter Sockets: Comply with requirements of electrical power utility company.

CONCRETE BASES
Concrete Forms and Reinforcement Materials: As specified shown and recommended.

Concrete: 5000-psi, 28-day compressive strength.

TOUCHUP PAINT

For Equipment: Equipment manufacturer's paint selected to match installed equipment
finish.

Galvanized Surfaces: Zinc-rich paint recommended by item manufacturer.

PART 3 - EXECUTION

3.01

3.02

ELECTRICAL EQUIPMENT INSTALLATION

Headroom Maintenance: If mounting heights or other location criteria are not
indicated, arrange and install components and equipment to provide the maximum
possible headroom.

Materials and Components: Install level, plumb, and parallel and perpendicular to other
building systems and components, unless otherwise indicated.

Equipment: Install to facilitate service, maintenance, and repair or replacement of
components. Connect for ease of disconnecting, with minimum interference with other
installations.

RACEWAY APPLICATION
Use the following raceways for outdoor installations:

Exposed: RSC.

Concealed: RSC.

Underground, Single Run: RNC.
Underground, Grouped: RNC.

Connection to Vibrating Equipment: LFMC.

arODE
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3.03

6.  Boxes and Enclosures: NEMA 250, Type 3R or Type 4.

Use the following raceways for indoor installations:

=

Exposed: EMT.

Concealed: EMT.

3. Connection to Vibrating Equipment: FMC; except in wet or damp locations, use
LFMC.

Damp or Wet Locations: IMC.

Boxes and Enclosures: NEMA 250, Type 1, unless otherwise indicated.

N

SRR

RACEWAY AND CABLE INSTALLATION

Install raceways and cables at least 6 inches away from parallel runs of flues and steam
or hot-water pipes. Locate horizontal raceway runs above water and steam piping.

Use temporary raceway caps to prevent foreign matter from entering.

Make conduit bends and offsets so ID is not reduced. Keep legs of bends in the same
plane and straight legs of offsets parallel, unless otherwise indicated.

Use raceway and cable fittings compatible with raceways and cables and suitable for
use and location.

Install raceways embedded in slabs in middle third of slab thickness where practical,
and leave at least 1-inch concrete cover.

1. Secure raceways to reinforcing rods to prevent sagging or shifting during concrete

placement.
2. Space raceways laterally to prevent voids in concrete.
3. Install conduit larger than 1-inch trade size parallel to or at right angles to main

reinforcement. Where conduit is at right angles to reinforcement, place conduit
close to slab support.

4.  Transition from nonmetallic tubing to Schedule 80 nonmetallic conduit, rigid steel
conduit, or IMC before rising above floor.

5.  Make bends in exposed parallel or banked runs from same centerline to make
bends parallel. Use factory elbows only where elbows can be installed parallel;
otherwise, provide field bends for exposed parallel raceways.

Install pull wires in empty raceways. Use No.14 AWG zinc-coated steel or
monofilament plastic line with not less than 200-1b tensile strength. Leave at least 12
inches of slack at each end of the pull wire.

Connect motors and equipment subject to vibration, noise transmission, or movement
with a maximum of 72-inch flexible conduit. Install LFMC in wet or damp locations.
Install separate ground conductor across flexible connections.
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3.04

3.05

3.06

m o o w

3.07

WIRING METHODS FOR POWER, LIGHTING, AND CONTROL CIRCUITS
Feeders: Type THHN/THWN insulated conductors in raceway.

Underground Feeders and Branch Circuits: Type THWN or single-wire, Type UF
insulated conductors in raceway.

Branch Circuits: Type THHN/THWN insulated conductors in raceway.
Remote-Control Signaling and Power-Limited Circuits: Type THHN/THWN insulated
conductors in raceway for Classes 1, 2, and 3, unless otherwise indicated.

WIRING INSTALLATION

Install splices and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and insulation ratings than un-spliced
conductors.

Connect outlet and component connections to wiring systems and to ground. Tighten
electrical connectors and terminals, according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified
in UL 486A.

ELECTRICAL SUPPORTING DEVICE APPLICATION

Damp Locations and Outdoors: Hot-dip galvanized materials or nonmetallic, U-
channel system components.

Dry Locations: Steel materials.

Support Clamps for PVC Raceways: Click-type clamp system.

Selection of Supports: Comply with manufacturer's written instructions.

Strength of Supports: Adequate to carry present and future loads, times a safety factor
of at least four; minimum of 200-1b design load.

SUPPORT INSTALLATION

Install support devices to securely and permanently fasten and support electrical
components.

Install individual and multiple raceway hangers and riser clamps to support raceways.
Provide U-bolts, clamps, attachments, and other hardware necessary for hanger
assemblies and for securing hanger rods and conduits.
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C.  Support parallel runs of horizontal raceways together on trapeze- or bracket-type
hangers.

D.  Size supports for multiple raceway installations so capacity can be increased by a 25
percent minimum in the future.

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

F.  Install 1/4-inch diameter or larger threaded steel hanger rods, unless otherwise
indicated.

G.  Spring-steel fasteners specifically designed for supporting single conduits or tubing may
be used instead of malleable-iron hangers for 1-1/2-inch and smaller raceways serving
lighting and receptacle branch circuits above suspended ceilings and for fastening
raceways to slotted channel and angle supports.

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

l. Simultaneously install vertical conductor supports with conductors.

J. Separately support cast boxes that are threaded to raceways and used for fixture support.
Support sheet-metal boxes directly from the building structure or by bar hangers. If bar
hangers are used, attach bar to raceways on opposite sides of the box and support the
raceway with an approved fastener not more than 24 inches from the box.

K. Install metal channel racks for mounting cabinets, panelboards, disconnect switches,
control enclosures, pull and junction boxes, transformers, and other devices unless
components are mounted directly to structural elements of adequate strength.

L. Install sleeves for cable and raceway penetrations of concrete slabs and walls unless
core-drilled holes are used. Install sleeves for cable and raceway penetrations of
masonry and fire-rated gypsum walls and of all other fire-rated floor and wall
assemblies. Install sleeves during erection of concrete and masonry walls.

M. Securely fasten electrical items and their supports to the building structure, unless
otherwise indicated. Perform fastening according to the following unless other
fastening methods are indicated:

1.  Wood: Fasten with wood screws or screw-type nails.

2. Masonry: Toggle bolts on hollow masonry units and expansion bolts on solid
masonry units.

3. New Concrete: Concrete inserts with machine screws and bolts.

4.  Existing Concrete: Expansion bolts.

5 Instead of expansion bolts, threaded studs driven by a powder charge and
provided with lock washers may be used in existing concrete.

6.  Steel: Welded threaded studs or spring-tension clamps on steel.
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3.08

a. Field Welding: Comply with AWS D1.1.

7. Welding to steel structure may be used only for threaded studs, not for conduits,

pipe straps, or other items.

Light Steel: Sheet-metal screws.

9.  Fasteners: Select so the load applied to each fastener does not exceed 25 percent
of its proof-test load.

®©

IDENTIFICATION MATERIALS AND DEVICES

Install at locations for most convenient viewing without interference with operation and
maintenance of equipment.

Coordinate names, abbreviations, colors, and other designations used for electrical
identification with corresponding designations indicated in the Contract Documents or
required by codes and standards. Use consistent designations throughout Project.

Self-Adhesive Identification Products: Clean surfaces before applying.
Identify raceways and cables with color banding as follows:

1. Bands: Pre-tensioned, snap-around, colored plastic sleeves or colored adhesive
marking tape. Make each color band 2 inches wide, completely encircling
conduit, and place adjacent bands of two-color markings in contact, side by side.

2.  Band Locations: At changes in direction, at penetrations of walls and floors, at
50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in
congested areas.

Tag and label circuits designated to be extended in the future. Identify source and
circuit numbers in each cabinet, pull and junction box, and outlet box. Color-coding
may be used for voltage and phase identification.

Install continuous underground plastic markers during trench backfilling, for exterior
underground power, control, signal, and communication lines located directly above
power and communication lines. Locate 6 to 8 inches below finished grade. If width of
multiple lines installed in a common trench or concrete envelope does not exceed 16
inches, overall, use a single line marker.

Color-code 208/120-V system secondary service, feeder, and branch-circuit conductors
throughout the secondary electrical system as follows:

1. Phase A: Black.
2. Phase B: Red.
3. Phase C: Blue.

Color-code 480/277-V system secondary service, feeder, and branch-circuit conductors
throughout the secondary electrical system as follows:
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3.09

3.10

3.11

3.12

1. Phase A: Brown.
2.  Phase B: Orange.
3. Phase C: Yellow.

Install warning, caution, and instruction signs where required to comply with 29 CFR,
Chapter XVII, Part 1910.145, and where needed to ensure safe operation and
maintenance of electrical systems and of items to which they connect. Install engraved
plastic-laminated instruction signs with approved legend where instructions are needed
for system or equipment operation. Install metal-backed butyrate signs for outdoor
items.

Install engraved-laminated emergency-operating signs with white letters on red
background with minimum 3/8-inch high lettering for emergency instructions on power
transfer, load shedding, and other emergency operations.

UTILITY COMPANY ELECTRICITY-METERING EQUIPMENT

Install equipment according to utility company's written requirements. Provide
grounding and empty conduits as required by utility company.

FIRESTOPPING

Apply firestopping to cable and raceway penetrations of fire-rated floor and wall
assemblies to achieve fire-resistance rating of the assembly. Firestopping materials and
installation requirements are specified in Division 7 Section "Firestopping."”

CONCRETE BASES

Construct concrete bases of dimensions indicated, but not less than 4 inches larger, in
both directions, than supported unit. Follow supported equipment manufacturer's
anchorage recommendations and setting templates for anchor-bolt and tie locations,
unless otherwise indicated. Use 5000-psi, 28-day compressive-strength concrete and
reinforcement.

DEMOLITION

Protect existing electrical equipment and installations indicated to remain. If damaged
or disturbed in the course of the Work, remove damaged portions and install new
products of equal capacity, quality, and functionality.

Accessible Work: Remove exposed electrical equipment and installations, indicated to
be demolished, in their entirety.
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3.13

3.14

3.15

Abandoned Work: Cut and remove buried raceway and wiring, indicated to be
abandoned in place, 2 inches below the surface of adjacent construction. Cap raceways
and patch surface to match existing finish.

Remove demolished material from Project site.

Remove, store, clean, reinstall, reconnect, and make operational components indicated
for relocation.

CUTTING AND PATCHING

Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces
required to permit electrical installations. Perform cutting by skilled mechanics of
trades involved.

Repair and refinish disturbed finish materials and other surfaces to match adjacent
undisturbed surfaces. Install new fireproofing where existing firestopping has been
disturbed. Repair and refinish materials and other surfaces by skilled mechanics of
trades involved.

FIELD QUALITY CONTROL
Inspect installed components for damage and faulty work, including the following:

Raceways.

Building wire and connectors.

Supporting devices for electrical components.
Electrical identification.

Electricity-metering components.

Concrete bases.

Electrical demolition.

Cutting and patching for electrical construction.
Touchup painting.

©CoNo~WNE

REFINISHING AND TOUCHUP PAINTING
Refinish and touch up paint.

1.  Clean damaged and disturbed areas and apply primer, intermediate, and finish
coats to suit the degree of damage at each location.

2. Follow paint manufacturer's written instructions for surface preparation and for
timing and application of successive coats.

3. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
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4. Repair damage to PVC or paint finishes with matching touchup coating
recommended by manufacturer.
3.16 CLEANING AND PROTECTION

A. On completion of installation, including outlets, fittings, and devices, inspect exposed
finish. Remove burrs, dirt, paint spots, and construction debris.

B. Protect equipment and installations and maintain conditions to ensure that coatings,
finishes, and cabinets are without damage or deterioration at time of Substantial
Completion.

END OF SECTION
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SECTION 16123

WIRE AND CABLE

PART 1 - GENERAL

1.01
A. Section Includes:

1. Building wire.
2. Wiring connections.
1.02 REFERENCES
A. International Electrical Testing Association:

1. NETA ATS - Acceptance Testing Specifications for Electrical Power
Distribution Equipment and Systems.

B. National Fire Protection Association:
C. Code of Massachusetts Regulations:
1. 527 CMR 12.00 - Massachusetts Electrical Code.

1.03 SYSTEM DESCRIPTION

A. Product Requirements: Provide products as follows:
1. Solid conductor for feeders and branch circuits 10 AWG and smaller.
2. Stranded conductors for control circuits.
3. Conductor not smaller than 12 AWG for power and lighting circuits.

4. 14 AWG, 19 strand conductor for control circuits.
B. Wiring Methods: Provide only the following wiring methods:

1. All Locations: Use building wire in raceway.
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1.04 DESIGN REQUIREMENTS
A. Conductor sizes are based on copper.
1.05 SUBMITTALS
A. Product Data: Submit for building wire and each cable type.
B. Test Reports: Indicate procedures and values obtained.
1.06 CLOSEOUT SUBMITTALS
A Project Record Documents: Record actual locations of components and circuits.
1.07 QUALITY ASSURANCE
A. Products and Installation: 527 CMR 12.00.
B. Products: UL labeled for products in category for which UL labeling is available.
C. Products: New and unused.
1.08 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum three years experience.

1.09 FIELD MEASUREMENTS
A. Verify field measurements are as indicated on Drawings.
1.10 COORDINATION

A. Where wire and cable destination is indicated and routing is not shown, determine
routing and lengths required.

B. Wire and cable routing indicated is approximate unless dimensioned.

PART 2 - PRODUCTS

2.01 BUILDING WIRE

A. Product Description: Single conductor insulated wire.
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B. Conductor: Copper.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Verify interior location has been protected from weather.
B. Verify mechanical work likely to damage wire and cable has been completed.
C. Verify raceway installation is complete and supported.

3.02 PREPARATION

A. Completely and thoroughly swab raceway before installing wire.
3.03 INSTALLATION

A. Provide all wire and cable connections.

B. Install an individual neutral conductor with all circuits requiring a neutral
connection. Common neutrals not permitted.

C. Route wire and cable to meet Project conditions.
D. Neatly train and lace wiring inside boxes, equipment, and panelboards.
E. Identify wire and cable under provisions of Section 16050. Identify each

conductor with its circuit number or other designation indicated.

F. Special Techniques--Building Wire in Raceway:

1. Pull conductors into raceway at same time.
2. Install building wire 4 AWG and larger with pulling equipment.
G. Special Techniques - Wiring Connections:
1. Clean conductor surfaces before installing lugs and connectors.
2. Make splices, taps, and terminations to carry full ampacity of conductors

with no perceptible temperature rise.
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3. Tape un-insulated conductors and connectors with electrical tape to 150
percent of insulation rating of conductor.

4. Install split bolt connectors for copper conductor splices and taps, 6 AWG
and larger.
5. Install solderless pressure connectors with insulating covers for copper

conductor splices and taps, 8 AWG and smaller.

6. Install insulated spring wire connectors with plastic caps for copper
conductor splices and taps, 10 AWG and smaller.

3.04 WIRE COLOR
A. General

1. For wire sizes 10 AWG and smaller, install wire colors in accordance with
the following:

a. Black and red for single phase circuits at 120/240 volts.

b. Black, red, and blue for circuits at 120/208 volts single or three
phase.
C. Brown, orange, and yellow for circuits at 277/480 volts single or

three phase.

2. For wire sizes 8 AWG and larger, identify wire with colored tape at
terminals, splices and boxes. Colors are as follows:

a. Black and red for single phase circuits at 120/240 volts.

b. Black, red, and blue for circuits at 120/208 volts single or three
phase.

C. Brown, orange and yellow for circuits at 277/480 volts single or

three phase.

B. Neutral Conductors: White. When two or more neutrals are located in one
conduit, individually identify each with proper circuit number.

C. Branch Circuit Conductors: Install three or four wire home runs with each phase
uniquely color coded.
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D. Feeder Circuit Conductors: Uniquely color code each phase.
E. Ground Conductors:
1. For 6 AWG and smaller: Green.

2. For 4 AWG and larger: Identify with green tape at both ends and visible
points including junction boxes.

3.05 FIELD QUALITY CONTROL
F. Inspect and test in accordance with NETA ATS, except Section 4.
G. Perform inspections and tests listed in NETA ATS, Section 7.3.1.

END OF SECTION

7/28/2014 16123 -5



SECTION 16130
RACEWAYS AND BOXES

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A.  This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical
wiring.

B. Related Sections include the following:

1. Division 16 Section for devices installed in boxes and for floor-box service
fittings.

1.03 DEFINITIONS
A. EMT: Electrical metallic tubing.
B. ENT: Electrical nonmetallic tubing.
C. FMC: Flexible metal conduit.
D. IMC: Intermediate metal conduit.
E. LFMC: Liquidtight flexible metal conduit.
F.  LFNC: Liquidtight flexible nonmetallic conduit.
G. RNC: Rigid nonmetallic conduit.
H. RSC: Rigid metal conduit

1.04 SUBMITTALS

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

B. Shop Drawings: Show fabrication and installation details of components for raceways,
fittings, boxes, enclosures, and cabinets.
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C.  Shop Drawings:

1.  Detail assemblies and indicate dimensions, weights, loads, required clearances,
method of field assembly, components, and location and size of each field
connection.

1.05 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.
B. Comply with NFPA 70.
1.06  COORDINATION
A. Coordinate layout and installation of raceways, boxes, enclosures, cabinets, and
suspension system with other construction that penetrates ceilings or is supported by
them.
PART 2 - PRODUCTS
2.01 MANUFACTURERS
A. In other Part 2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the manufacturers specified.

2. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.

2.02 METAL CONDUIT AND TUBING
A. Available Manufacturers:

1.  AFC Cable Systems, Inc.

2. Alflex Inc.

3. Grinnell Co./Tyco International; Allied Tube and Conduit Div.
4.  O-Z Gedney; Unit of General Signal.

5. Wheatland Tube Co.
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6. Orequal.
B. Rigid Steel Conduit: ANSI C80.1.
C.  Aluminum Rigid Conduit: ANSI C80.5.
D. IMC: ANSI C80.6.
E. Plastic-Coated Steel Conduit and Fittings: NEMA RN 1.
F.  Plastic-Coated IMC and Fittings: NEMA RN 1.
G. EMT and Fittings: ANSI C80.3.
1.  Fittings: Set-screw or compression type.
H. FMC: Zinc-coated steel.
l. LFMC: Flexible steel conduit with PVC jacket.
J. Fittings: NEMA FB 1; compatible with conduit and tubing materials.
2.03 NONMETALLIC CONDUIT
A. Available Manufacturers:
1. American International.
2. Manhattan/CDT/Cole-Flex.
3. RACO; Division of Hubbell, Inc.
4.  Spiralduct, Inc./AFC Cable Systems, Inc.
5.  Thomas & Betts Corporation.
6.  Orapproved equal.
B. ENT: NEMATC 13.
C. RNC: NEMA TC 2, Schedule 40 and Schedule 80 PVC.
D. ENT and RNC Fittings: NEMA TC 3; match to conduit or tubing type and material.

E. LFNC: UL 1660.
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2.04 BOXES, ENCLOSURES, AND CABINETS

A. Available Manufacturers:

1.

7.

8.

Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
Emerson/General Signal; Appleton Electric Company.
Erickson Electrical Equipment Co.

Hoffman.

Hubbell, Inc.; Killark Electric Manufacturing Co.
0O-Z/Gedney; Unit of General Signal.

RACO; Division of Hubbell, Inc.

Or approved equal.

B. Sheet Metal Outlet and Device Boxes: NEMA OS 1.

C. Cast-Metal Outlet and Device Boxes: NEMA FB 1, Type FD, with gasketed cover.

D. Nonmetallic Outlet and Device Boxes: NEMA OS 2.

E.  Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

F.  Cast-Metal Pull and Junction Boxes: NEMA FB 1, cast aluminum with gasketed cover.

G. Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous hinge cover and flush

latch.

1.

Metal Enclosures: Steel, finished inside and out with manufacturer's standard
enamel.

Nonmetallic Enclosures: Plastic, finished inside with radio-frequency-resistant
paint.

H. Cabinets: NEMA 250, Type 1, galvanized steel box with removable interior panel and
removable front, finished inside and out with manufacturer's standard enamel. Hinged
door in front cover with flush latch and concealed hinge. Key latch to match
panelboards. Include metal barriers to separate wiring of different systems and voltage
and include accessory feet where required for freestanding equipment.

2.05 FACTORY FINISHES

7/28/2014
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A. Finish: For raceway, enclosure or cabinet components, provide manufacturer's standard
paint applied to factory-assembled surface raceways, enclosures, and cabinets before

shipping.

PART 3 - EXECUTION

3.01 RACEWAY APPLICATION

A. Outdoors:
1.  Exposed: Rigid steel.
2.  Concealed: Rigid steel.
3. Underground, Single Run: RNC.
4. Underground, Grouped: RNC.
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.
6.  Boxes and Enclosures: NEMA 250, Type 4.
B. Indoors:
1.  Exposed: IMC or RSC.
2. Concealed: EMT.
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC; except use
LFMC in damp or wet locations.
4.  Damp or Wet Locations: PVC coated Rigid steel conduit.
5. Boxes and Enclosures: NEMA 250, Type 1, except as follows:

a. Damp or Wet Locations: NEMA 250, Type 4X, stainless steel or
nonmetallic.

C.  Minimum Raceway Size: 3/4-inch trade size unless otherwise noted.

D. Raceway Fittings: Compatible with raceways and suitable for use and location.

1.
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Intermediate Steel Conduit: Use threaded rigid steel conduit fittings, unless
otherwise indicated.
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3.02

2.  PVC Externally Coated, Rigid Steel Conduits: Use only fittings approved for use
with that material. Patch all nicks and scrapes in PVC coating after installing
conduits.

Do not install aluminum conduits embedded in or in contact with concrete.

INSTALLATION

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.

Complete raceway installation before starting conductor installation.
Support raceways as specified in Division 16 Sections.
Install temporary closures to prevent foreign matter from entering raceways.

Protect stub-ups from damage where conduits rise through floor slabs. Arrange so
curved portions of bends are not visible above the finished slab.

Make bends and offsets so ID is not reduced. Keep legs of bends in the same plane and
keep straight legs of offsets parallel, unless otherwise indicated.

Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated.

1.  Install concealed raceways with a minimum of bends in the shortest practical
distance, considering type of building construction and obstructions, unless
otherwise indicated.

Raceways Embedded in Slabs: Install in middle 1/3 of slab thickness where practical
and leave at least 2 inches of concrete cover.

1. Secure raceways to reinforcing rods to prevent sagging or shifting during concrete
placement.

2. Space raceways laterally to prevent voids in concrete.
3. Run conduit larger than 1-inch trade size parallel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to slab

support.

4.  Change from nonmetallic tubing to Schedule 80 nonmetallic conduit, rigid steel
conduit, or IMC before rising above the floor.

Install exposed raceways parallel or at right angles to nearby surfaces or structural
members and follow surface contours as much as possible.
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1.  Run parallel or banked raceways together on common supports.

2. Make parallel bends in parallel or banked runs. Use factory elbows only where
elbows can be installed parallel; otherwise, provide field bends for parallel
raceways.

J. Join raceways with fittings designed and approved for that purpose and make joints
tight.

1. Use insulating bushings to protect conductors.
K.  Tighten set screws of threadless fittings with suitable tools.
L.  Terminations:

1.  Where raceways are terminated with locknuts and bushings, align raceways to
enter squarely and install locknuts with dished part against box. Use two
locknuts, one inside and one outside box.

2. Where raceways are terminated with threaded hubs, screw raceways or fittings
tightly into hub so end bears against wire protection shoulder. Where chase
nipples are used, align raceways so coupling is square to box; tighten chase nipple
S0 no threads are exposed.

M. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line
with not less than 200-1b tensile strength. Leave at least 12 inches of slack at each end
of pull wire.

N. Signal System Raceways 2-Inch Trade Size and Smaller: In addition to above
requirements, install raceways in maximum lengths of 150 feet and with a maximum of
two 90-degree bends or equivalent. Separate lengths with pull or junction boxes where
necessary to comply with these requirements.

O. Install raceway sealing fittings at suitable, approved, and accessible locations and fill
them with UL-listed sealing compound. For concealed raceways, install each fitting in
a flush steel 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:

1. Where required by NFPA 70.

P.  Stub-up Connections: Extend conduits through concrete floor for connection to
freestanding equipment. Install with an adjustable top or coupling threaded inside for
plugs set flush with finished floor. Extend conductors to equipment with rigid steel
conduit; FMC may be used 6 inches above the floor. Install screwdriver-operated,
threaded plugs flush with floor for future equipment connections.
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3.03

3.04

Flexible Connections: Use maximum of 72 inches of flexible conduit for recessed and
semi-recessed lighting fixtures; for equipment subject to vibration, noise transmission,
or movement; and for all motors. Use LFMC in damp or wet locations. Install separate
ground conductor across flexible connections.

Surface Raceways: Install a separate, green, ground conductor in raceways from
junction box supplying raceways to receptacle or fixture ground terminals.

Install hinged-cover enclosures and cabinets plumb. Support at each corner.
PROTECTION

Provide final protection and maintain conditions that ensure coatings, finishes, and
cabinets are without damage or deterioration at time of Substantial Completion.

1.  Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2.  Repair damage to PVC or paint finishes with matching touchup coating
recommended by manufacturer.

CLEANING

After completing installation of exposed, factory-finished raceways and boxes, inspect
exposed finishes and repair damaged finishes.

END OF SECTION
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SECTION 16131

CABINETS AND ENCLOSURES

PART 1 - GENERAL

1.01 SUMMARY
A Section Includes:
1. Service Cabinets.
1.02 REFERENCES
A National Electrical Manufacturers Association:

1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts
Maximum).

1.03 SUBMITTALS
A. Product Data: Submit manufacturer's standard data for the service cabinet.
1.04 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this
section with minimum three years experience.

PART 2 — PRODUCTS

2.01 SERVICE CABINET

A NEMA 250, Type 3R, fabricated from 0.125 inch thick aluminum alloy type 5052-
H32, with all seams continuously welded and ground smooth, front and rear doors,
neoprene door seal gasket, double flanged door openings, back to back equipment
panels installed on mounting channels and 4 blind tapped lifting pads. Doors shall
be equipped with 3 point latching mechanism having nylon rollers at the top and
bottom, stainless steel padlocking handles, stainless steel hinge pins and welded
aluminum or stainless steel hinge attachments. Cabinet finish shall be dark green
polyester powder coating applied inside and outside after fabrication. Equipment
panels shall be finished in white enamel. Provide cabinet of size required to
accommodate equipment actually furnished.
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PART 3 - EXECUTION

3.01 INSTALLATION

A

B.

Install cabinet fronts plumb.

Install pump control panel and telemetry equipment in one side of the Service
Cabinet and all other equipment in the other side.

Install utility meter socket on Service Cabinet using neoprene gasket to
completely seal and make watertight mounting bolt and conduit penetrations.

Terminate conduits entering Service Cabinet from below using grounding
bushings.

3.02 CLEANING

A.

B.

C.

7/28/2014

Clean electrical parts to remove conductive and harmful materials.
Remove dirt and debris from enclosure.
Clean finishes and touch up damage.

END OF SECTION
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SECTION 16235

300 KW PACKAGED ENGINE GENERATOR

PART 1 - GENERAL

1.01

A

1.02

1.03

RELATED DOCUMENTS

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

SUMMARY

This Section includes packaged diesel engine generator sets with the following features
and accessories:

1.  Battery charger.

2.  Day tank.

3. Engine-generator set.

4.  Muffler.

5. Exhaust piping external to set.

6.  Outdoor enclosure.

7. Remote annunciator.

8.  Starting battery.

Related Sections include the following:

1.  Division 16 Section "Transfer Switches™ for transfer switches including sensors
and relays to initiate automatic-starting and -stopping signals for engine-generator
sets.

DEFINITIONS

Operational Bandwidth: The total variation from the lowest to highest value of a

parameter over the range of conditions indicated, expressed as a percentage of the

nominal value of the parameter.

Steady-State Voltage Modulation: The uniform cyclical variation of voltage within the
operational bandwidth, expressed in Hertz or cycles per second.
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1.04

LP: Liquid petroleum.

SUBMITTALS

Product Data: Include the following:

1.

2.

3.

Data on features, components, accessories ratings, and performance.
Thermal damage curve for generator.

Time-current characteristic curves for generator protective device.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size of
each field connection.

1.

4.

Dimensioned outline plan and elevation drawings of engine-generator set and
other components specified.

Design Calculations: Signed and sealed by a qualified professional engineer.
Calculate requirements for selecting vibration isolators and seismic restraints and
for designing vibration isolation bases.

Vibration Isolation Base Details: Signed and sealed by a qualified professional
engineer. Detail fabrication, including anchorages and attachments to structure
and to supported equipment. Include base weights.

Wiring Diagrams: Power, signal, and control wiring.

Qualification Data: For manufacturer.

Certified summary of prototype-unit test report.

Certified Test Reports: For components and accessories that are equivalent, but not
identical, to those tested on prototype unit.

Test Reports:

1.

Report of factory test on units to be shipped for this Project, showing evidence of
compliance with specified requirements.

Report of sound generation.
Report of exhaust emissions showing compliance with applicable regulations.

Field quality-control test reports.
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1.05

Certification of Torsional Vibration Compatibility: Comply with NFPA 110.

Operation and Maintenance Data: For packaged engine generators to include in
emergency, operation, and maintenance manuals. In addition to items specified in
Division 1 Section "Closeout Procedures and Operation and Maintenance Data" include
the following:

1.  List of tools and replacement items recommended tobe stored at the Project for
ready access. Include part and drawing numbers, current unit prices, and source

of supply.
Warranty: Special warranty specified in this Section.
QUALITY ASSURANCE

Installer Qualifications: Manufacturer's authorized representative who is trained and
approved for installation of units required for this Project.

1.  Maintenance Proximity: Not more than four hours' normal travel time from
Installer's place of business to Project site.

Manufacturer Qualifications: A qualified manufacturer. Maintain, within 200 miles of
Project site, a service center capable of providing training, parts, and emergency
maintenance repairs.

Source Limitations: Obtain packaged generator sets and auxiliary components through
one source from a single manufacturer.

Product Options: Drawings indicate size, profiles, and dimensional requirements of
packaged generator sets and are based on the specific system indicated. Refer to
Division 1 Section "Product Requirements."

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Comply with NFPA 37.

Comply with NFPA 70.

Comply with NFPA 99.

Comply with NFPA 110 requirements for Level 1 emergency power supply system.

Engine Exhaust Emissions: Comply with applicable state and local government
requirements.
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1.06

1.07

1.08

1.09

Noise Emission: Comply with applicable state and local government requirements for
maximum noise level due to sound emitted by generator set including engine, engine
exhaust, engine cooling-air intake and discharge, and other components of installation.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
Concrete, reinforcement, and formwork requirements per manufacturers
recommendations.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair
or replace components of packaged engine generators and associated auxiliary
components that fail in materials or workmanship within specified warranty period.

1.  Warranty Period: Five years from date of Substantial Completion.
MAINTENANCE SERVICE

Initial Maintenance Service: Beginning at Substantial Completion, provide 12 months'
full maintenance by skilled employees of manufacturer's designated service
organization. Include quarterly exercising to check for proper starting, load transfer,
and running under load. Include routine preventive maintenance as recommended by
manufacturer and adjusting as required for proper operation. Maintenance agreements
shall include parts and supplies as used in manufacture and installation of original
equipment.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are
packaged with protective covering for storage and identified with labels describing
contents.

1.  Fuses: One for every 10 of each type and rating, but not less than one of each.

2. Indicator Lamps: Two for every six of each type used, but not less than two of
each.

3. Filters: One set each of lubricating oil, fuel, and combustion-air filters.

PART 2 - PRODUCTS

2.01

MANUFACTURERS
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2.02

A

2.03

A

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  Caterpillar; Engine Div.

2. Generac Power Systems, Inc.

3. Kohler Co; Generator Division.

4.  MagneTek, Inc.

5. Onan Corp./Cummins Power Generation; Industrial Business Group.
6.  Approved equal

ENGINE-GENERATOR SET

Packaged engine-generator set shall be a coordinated assembly of compatible
components.

Power Output Ratings: Nominal ratings as indicated, with capacity as required to
operate as a unit as evidenced by records of prototype testing.

Output Connections: Three phase, four wire.
Safety Standard: Comply with ASME B15.1.

Nameplates: Each major system component shall be equipped with a nameplate to
identify manufacturer's name and address, and model and serial number of component.

Fabricate engine-generator-set mounting frame and attachment of components to resist
generator-set movement during a seismic event when generator-set mounting frame is
anchored to building structure.

Mounting Frame: Adequate strength and rigidity to maintain alignment of mounted
components without depending on concrete foundation. Mounting frame shall be free
from sharp edges and corners and shall have lifting attachments arranged for lifting with
slings without damaging components.

1.  Rigging Diagram: Inscribed on metal plate permanently attached to mounting
frame to indicate location and lifting capacity of each lifting attachment and
generator-set center of gravity.

GENERATOR-SET PERFORMANCE

Steady-State Voltage Operational Bandwidth: 4 percent of rated output voltage from no
load to full load.
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2.04

A.

2.05

A

B.

Steady-State Voltage Modulation Frequency: Less than 1 Hz.

Transient Voltage Performance: Not more than 20 percent variation for 50 percent
step-load increase or decrease. Voltage shall recover and remain within the steady-state
operating band within three seconds.

Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency from no
load to full load.

Steady-State Frequency Stability: When system is operating at any constant load within
the rated load, there shall be no random speed variations outside the steady-state
operational band and no hunting or surging of speed.
Transient Frequency Performance: Less than 5 percent variation for a 50 percent step-
load increase or decrease. Frequency shall recover and remain within the steady-state
operating band within five seconds.
Output Waveform: At no load, harmonic content measured line to line or line to neutral
shall not exceed 5 percent total and 3 percent for single harmonics. The telephone
influence factor, determined according to NEMA MG 1, shall not exceed 50 percent.
Sustained Short-Circuit Current: For a 3-phase, bolted short circuit at system output
terminals, the system shall supply a minimum of 250 percent of rated full-load current
for not less than 10 seconds and then clear the fault automatically, without damage to
generator system components.
Start Time: Comply with NFPA 110, Type 10, system requirements.

SERVICE CONDITIONS
Environmental Conditions: Engine-generator system shall withstand the following
environmental conditions without mechanical or electrical damage or degradation of
performance capability:
1. Ambient Temperature: 5 to 40 degrees C.
2.  Relative Humidity: 0 to 95 percent.
3. Altitude: Sea level to 1000 feet

ENGINE
Rated Engine Speed: 1800 rpm.

Fuel: Diesel.
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C.  Maximum Piston Speed for Four-Cycle Engines: 1654 fpm.
D. Lubrication System: The following items are mounted on engine or skid:
1.  Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and
smaller while passing full flow.

2. Thermostatic Control Valve: Control flow in system to maintain optimum oil
temperature. Unit shall be capable of full flow and is designed to be fail-safe.

3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable
container with no disassembly and without use of pumps, siphons, special tools,
or appliances.

E.  Engine Fuel System:

1. Main Fuel Pump: Mounted on engine. Pump ensures adequate primary fuel flow
under starting and load conditions.

2.  Relief-Bypass Valve: Automatically regulates pressure in fuel line and returns
excess fuel to source.

F.  Coolant Jacket Heater: Electric-immersion type, factory installed in coolant jacket
system. Comply with NFPA 110 requirements for Level 2 equipment for heater
capacity.

G. Governor: Adjustable electronic isochronous, with speed sensing.

2.06 ENGINE COOLING SYSTEM
A. Remote Radiator: Vertical air discharge. Unit is rated for specified coolant.

1. Radiator Core Tubes: Nonferrous-metal construction other than aluminum.

2.  Size of Radiator: Adequate to contain expansion of total system coolant from
cold start to 110 percent load condition.

3. Fan: Driven by totally enclosed electric motor with sealed bearings.

B. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water,
with anticorrosion additives as recommended by engine manufacturer.

C. Radiator: Rated for specified coolant.

D. Description: Closed loop, liquid cooled, with radiator factory mounted on engine-
generator-set mounting frame and integral engine-driven coolant pump.
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2.07

Expansion Tank: Constructed of welded steel plate and rated to withstand maximum
closed-loop coolant system pressure for engine used. Equip with gage glass and
petcock.

Temperature Control: Self-contained, thermostatic-control valve modulates coolant
flow automatically to maintain optimum constant coolant temperature as recommended
by engine manufacturer.

Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer
covering of aging-, ultraviolet-, and abrasion-resistant fabric.

1.  Rating: 50-psig (345-kPa) maximum working pressure with coolant at 180 deg F
(82 degrees C), and non-collapsible under vacuum.

2. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and
equipment connections.

Coolant piping external to engine-generator set. Use ASTM B 88, TypelL
(ASTM B 88M, Type B) copper tubing with brazed joints, sized as recommended by
engine manufacturer.

FUEL SUPPLY SYSTEM

Base-Mounted Fuel Oil Tank: Factory installed and piped. Features include the
following:

1. Tank level indicator.

2.  Capacity: Fuel for 24 hours' continuous operation at 100 percent rated power
output.

3. Vandal-resistant fill cap.

4.  Containment Provisions: Comply with requirements of authorities having
jurisdiction.

Day Tank: Comply with UL 142, skid mounted, factory-fabricated fuel tank assembly,
with integral, float-controlled transfer pump and the following features:

1.  Containment: Integral rupture basin with a capacity of 150 percent of nominal
capacity of day tank.

a.  Leak Detector: Locate in rupture basin and connect to provide audible and
visual alarm in the event of day-tank leak.
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2.08

A

2.09

A.

2.10

2. Tank Capacity: As recommended by engine manufacturer for an uninterrupted
period of 24 hours' operation at 100 percent of rated power output of engine
generator system without being refilled.

3. Pump Capacity: Exceeds maximum flow of fuel drawn by engine-mounted fuel
supply pump at 110 percent of rated capacity, including fuel returned from
engine.

4.  Low-Level Alarm Sensor: Liquid-level device operates alarm contacts at 25
percent of normal fuel level.

5.  High-Level Alarm Sensor: Liquid-level device operates alarm and redundant fuel
shutoff contacts at midpoint between overflow level and 100 percent of normal
fuel level.

6.  Piping Connections: Factory-installed fuel supply and return lines from tank to
engine; local fuel fill, vent line, overflow line; and tank drain line with shutoff
valve.

ENGINE EXHAUST SYSTEM

Muffler: Critical type, sized as recommended by engine manufacturer; sound level
measured at a distance of 10 feet (3 m) from exhaust discharge shall be 85 dBA or less.

Condensate Drain for Muffler: Schedule 40, black steel pipe connected to muffler drain
outlet through a petcock.

Connection from Engine to Exhaust System: Flexible section of corrugated stainless-
steel pipe.

Connection from Exhaust Pipe to Muffler: Stainless-steel expansion joint with liner.

Exhaust Piping External to Engine: ASTM A 53/A 53M, Schedule 40, welded, black
steel, with welded joints and fittings.

COMBUSTION-AIR INTAKE

Description:  Heavy-duty, engine-mounted air cleaner with replaceable dry-filter
element and "blocked filter" indicator.

STARTING SYSTEM

Description: 12 or 24-V electric, with negative ground and including the following

items:

1. Components: Sized so they will not be damaged during a full engine-cranking
cycle with ambient temperature at maximum specified in "Environmental
Conditions" Paragraph in "Service Conditions" Article.
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2. Cranking Motor: Heavy-duty unit that automatically engages and releases from
engine flywheel without binding.

3. Cranking Cycle: As required by NFPA 110 for system level specified.

4.  Battery: Adequate capacity within ambient temperature range specified in
"Environmental Conditions™ Paragraph in "Service Conditions" Article to provide
specified cranking cycle at least three times without recharging.

5.  Battery Cable: Size as recommended by engine manufacturer for cable length
indicated. Include required interconnecting conductors and connection
accessories.

6.  Battery-Charging Alternator: Factory mounted on engine with solid-state voltage
regulation and 35-A minimum continuous rating.

a.  Safety Functions: Sense abnormally low battery voltage and close contacts
providing low battery voltage indication on control and monitoring panel.
Sense high battery voltage and loss of ac input or dc output of battery
charger. Either condition shall close contacts that provide a battery-charger
malfunction indication at system control and monitoring panel.

b.  Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet.
CONTROL AND MONITORING

Functional Description: When mode-selector switch on the control and monitoring
panel is in the automatic position, remote-control contacts in one or more separate
automatic transfer switches initiate starting and stopping of the generator set. When
mode-selector switch is switched to the on position, the generator set starts. The off
position of the same switch initiates generator-set shutdown. When generator set is
running, specified system or equipment failures or derangements automatically shut
down the generator set and initiate alarms. Operation of a remote emergency-stop
switch also shuts down the generator set.

Configuration: Operating and safety indications, protective devices, basic system
controls, and engine gages shall be grouped in a common control and monitoring panel
mounted on the generator set. Mounting method shall isolate the control panel from
generator-set vibration.

Indicating and protective devices and controls shall include those required by
NFPA 110 for a Level 1 system, and the following:

1. AC voltmeter.

2. AC ammeter.
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3. AC frequency meter.

4.  DC voltmeter (alternator battery charging).

5.  Engine-coolant temperature gage.

6.  Engine lubricating-oil pressure gage.

7. Running-time meter.

8.  Ammeter-voltmeter, phase-selector switch(es).

9.  Generator-voltage adjusting rheostat.

10. Start-stop switch.

11. Overspeed shutdown device.

12. Coolant high-temperature shutdown device.

13.  Coolant low-level shutdown device.

14. Oil low-pressure shutdown device.

15. Fuel tank derangement alarm.

16. Fuel tank high-level shutdown of fuel supply alarm.

17.  Generator overload.

Supporting Items: Include sensors, transducers, terminals, relays, and other devices and
include wiring required to support specified items. Locate sensors and other supporting
items on engine or generator, unless otherwise indicated.

Connection to Data Link: A separate terminal block, factory wired to Form C dry
contacts, for each alarm and status indication is reserved for connections for data-link
transmission of indications to remote data terminals. Data system connections to
terminals are covered in Division 16 Section "Electrical Power Monitoring and
Control."

Common Remote Audible Alarm: Comply with NFPA 110 requirements for Level 1
systems. Include necessary contacts and terminals in control and monitoring panel.

1. Engine high-temperature shutdown.

2. Lube-oil low-pressure shutdown.
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2.12

3. Overspeed shutdown.

4.  Remote emergency-stop shutdown.

5.  Engine high-temperature prealarm.

6.  Lube-oil low-pressure prealarm.

7. Fuel tank, low-fuel level.

8.  Low coolant level.

9.  Overcrank shutdown.

10. Coolant low-temperature alarm.

11. Control switch not in auto position.

12. Battery-charger malfunction alarm.

13. Battery low-voltage alarm.

Remote Alarm Annunciator: Comply with NFPA 99. Labeled LED shall identify each
alarm event. Common audible signal shall sound for alarm conditions. Silencing
switch in face of panel shall silence signal without altering visual indication. Connect
so that after an alarm is silenced, clearing of initiating condition will reactivate alarm
until silencing switch is reset. Cabinet and faceplate are surface- or flush-mounting
type to suit mounting conditions indicated.

GENERATOR OVERCURRENT AND FAULT PROTECTION

Generator Circuit Breaker: Molded-case, electronic-trip type; 100 percent rated,;
complying with UL 489.

1.  Tripping Characteristics:  Adjustable long-time and short-time delay and
instantaneous.

2. Trip Settings: Matched to generator thermal damage curve as closely as possible.

3. Shunt Trip: Connected to trip breaker when generator set is shut down by other
protective devices.

4.  Mounting: Adjacent to or integrated with control and monitoring panel.

Generator Protector: Microprocessor-based unit that continuously monitors current
level in each phase of generator output, integrates generator heating effect over time,
and predicts when thermal damage of the alternator will occur. When signaled by the
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2.13

protector or other generator-set protective devices, a shunt-trip device in the generator

disconnect switch shall open the switch to disconnect the generator from the load

circuits. Protector shall perform the following functions:

1. Initiates a generator overload alarm when the generator has operated at an
overload equivalent to 110 percent of full-rated load for 60 seconds. Indication
for this alarm is integrated with other generator-set malfunction alarms.

2. Under single or three-phase fault conditions, regulates the generator to 300
percent of rated full-load current for up to 10 seconds.

3. Asthe overcurrent heating effect on the generator approaches the thermal damage
point of the unit, the protector switches the excitation system off, opens the
generator disconnect device, and shuts down the generator set.

4.  Senses clearing of a fault by other overcurrent devices and controls recovery of
rated voltage to avoid overshoot.

Ground-Fault Indication: Comply with NFPA 70, Article 700-7(d). Integrate ground-
fault alarm indication with other generator-set alarm indications.

GENERATOR, EXCITER, AND VOLTAGE REGULATOR
Comply with NEMA MG 1 and specified performance requirements.

Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be
rotated integrally with generator rotor.

Electrical Insulation: Class H or Class F.

Stator-Winding Leads: Brought out to terminal box to permit future reconnection for
other voltages if required.

Construction shall prevent mechanical, electrical, and thermal damage due to vibration,
overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated
capacity.

Excitation shall use no slip or collector rings, or brushes, and shall be arranged to
sustain generator output under short-circuit conditions as specified.

Enclosure: Drip proof.
Instrument Transformers: Mounted within generator enclosure.

Voltage Regulator: Solid-state type, separate from exciter, providing performance as
specified.
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2.14

2.15

A

2.16

1. Adjusting rheostat on control and monitoring panel shall provide plus or minus 5
percent adjustment of output-voltage operating band.

Strip Heater: Thermostatically controlled unit arranged to maintain stator windings
above dew point.

Retain both paragraphs below for units specified for “critical" performance. Coordinate
with "Generator-Set Performance” Article selected. See "Specifying Considerations”
Article in the Evaluations for discussions on sensitive electronic equipment and
nonlinear generator loads and on supplying significant harmonic currents.

Windings: Two-thirds pitch stator winding and fully linked amortisseur winding.
Subtransient Reactance: 12 percent, maximum.
OUTDOOR GENERATOR-SET ENCLOSURE

Description: Vandal-resistant, weatherproof steel housing, wind resistant up to 100
mph (160 km/h). Multiple panels shall be lockable and provide adequate access to
components requiring maintenance. Panels shall be removable by one person without
tools. Instruments and control shall be mounted within enclosure.

Engine Cooling Airflow through Enclosure: Maintain temperature rise of system
components within required limits when unit operates at 110 percent of rated load for 2
hours with ambient temperature at top of range specified in system service conditions.

1.  Louvers: Fixed-engine cooling-air inlet and discharge. Storm-proof and
drainable louvers prevent entry of rain and snow.

2. Automatic Dampers: At engine cooling-air inlet and discharge. Dampers shall be
closed to reduce enclosure heat loss in cold weather when unit is not operating.

Convenience Outlets: Factory wired. Arrange for external electrical connection.
FINISHES

Indoor and Outdoor Enclosures and Components: Manufacturer's standard enamel over
corrosion-resistant pretreatment and compatible standard primer.

SOURCE QUALITY CONTROL

Prototype Testing: Factory test engine-generator set using same engine model,

constructed of identical or equivalent components and equipped with identical or

equivalent accessories.

1. Tests: Comply with NFPA 110, Level 1 energy converters in Paragraphs 3.2.1,
3.2.1.1,and 3.2.1.2.
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2. Generator Tests: Comply with IEEE 115.

3. Components and Accessories: Items furnished with installed unit that are not
identical to those on tested prototype shall have been factory tested to demonstrate
compatibility and reliability.

PART 3 - EXECUTION

3.01

A

3.02

A

3.03

A

EXAMINATION
Examine areas, equipment bases, and conditions, with Installer present, for compliance
with requirements for installation and other conditions affecting packaged engine-
generator performance.

Examine roughing-in of piping systems and electrical connections. Verify actual
locations of connections before packaged engine-generator installation.

Proceed with installation only after unsatisfactory conditions have been corrected.
CONCRETE BASES

Coordinate size and location of concrete bases. Verify structural requirements with The
manufacturer.

INSTALLATION

Comply with packaged engine-generator manufacturers' written installation and
alignment instructions and with NFPA 110.

Install packaged engine generators level on concrete base.

Vibration Isolation:  Mount packaged engine generators on vibration isolation
equipment base as recommended by the equipment manufacturer.

Install packaged engine generator to provide access, without removing connections or
accessories, for periodic maintenance.

Install exhaust-system piping. Extend to point of termination outside structure. Size
piping according to manufacturer's written instructions.

1.  Install condensate drain piping for engine exhaust system. Extend drain piping
from low points of exhaust system and from muffler to condensate traps and to
point of disposition.

2. Restrain exhaust piping and mufflers with cable-type bracing assemblies.
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F.

Electrical Wiring: Install electrical devices furnished by equipment manufacturers but
not specified to be factory mounted.

3.04 CONNECTIONS

A

B.

C.

3.05

A

3.06

A

Ground equipment according to Division 16.
Connect wiring according to Division 16.
Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.

IDENTIFICATION
Identify system components according to Division 16.

FIELD QUALITY CONTROL
Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation,
including connections and to assist in field testing. Report results in writing.
Perform the following field tests and inspections and prepare test reports:

1. Perform tests recommended by manufacturer.

2.  Battery Tests: Equalize charging of battery cells according to manufacturer's
written instructions. Record individual cell voltages.

a.  Measure charging voltage and voltages between available battery terminals
for full-charging and float-charging conditions. Check electrolyte level and
specific gravity under both conditions.

b.  Test for contact integrity of all connectors. Perform an integrity load test
and a capacity load test for the battery.

c.  Verify acceptance of charge for each element of the battery after discharge.
d. Verify that measurements are within manufacturer's specifications.

3. Battery-Charger Tests: Verify specified rates of charge for both equalizing and
float-charging conditions.

4.  System Integrity Tests: Methodically verify proper installation, connection, and

integrity of each element of engine-generator system before and during system
operation. Check for air, exhaust, and fluid leaks.
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5. Exhaust-System Back-Pressure Test: Use a manometer with a scale exceeding
40-inch wg. Connect to exhaust line close to engine exhaust manifold. Verify
that back pressure at full-rated load is within manufacturer's written allowable
limits for the engine.

6.  Exhaust Emissions Test: Comply with applicable government test criteria.

7. Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to
measure voltage and frequency transients for 50 and 100 percent step-load
increases and decreases, and verify that performance is as specified.

8.  Harmonic-Content Tests: Measure harmonic content of output voltage under 25
percent and at 100 percent of rated linear load. Verify that harmonic content is
within specified limits.

9. Noise Level Tests: Measure A-weighted level of noise emanating from
generator-set installation, including engine exhaust and cooling-air intake and
discharge, at four locations, and compare measured levels with required values.

C.  Coordinate tests with tests for transfer switches and run them concurrently.

D. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

E. Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

F.  Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.

G. Remove and replace malfunctioning units and retest as specified above.

H. Retest: Correct deficiencies identified by tests and observations and retest until
specified requirements are met.

Report results of tests and inspections in writing. Record adjustable relay settings and
measured insulation resistances, time delays, and other values and observations. Attach
a label or tag to each tested component indicating satisfactory completion of tests.

3.07 STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.

B. Inspect field-assembled components and equipment installation, including piping and
electrical connections. Report results in writing.
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C. Complete installation and startup checks according to manufacturer's written
instructions.

3.08 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain packaged engine generators.

1. Coordinate this training with that for transfer switches.

END OF SECTION
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SECTION 16414

AUTOMATIC TRANSFER SWITCH

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL PROVISIONS

A. Requirements of general conditions of this Specification apply to work of this
Section. Attention is directed to other Divisions of this Specification which affect
the work of this Section. All applicable paragraphs of sections that apply,
whether specifically referred to or not, shall be considered as part of this Section.

SCOPE

A. Furnish and install the automatic transfer switch to automatically transfer between
the normal and emergency power source.

APPLICABLE STANDARDS

A. The automatic transfer switch covered by these specifications shall be designed,
tested, and assembled in strict accordance with all applicable standards of ANSI,
UL, IEEE and NEMA.

SUBMITTALS

A. Manufacturer shall submit shop drawings for review, which shall include the
following, as a minimum:

1. Descriptive literature

2. Plan, elevation, side, and front view arrangement drawings, including
overall dimension, weights and clearances, as well as mounting or
anchoring requirements and conduit entrance locations.

3. Schematic diagrams.

4. Wiring diagrams.

5. Accessory list.

PART 2 - PRODUCTS

2.01

ACCEPTABLE MANUFACTURERS
A. Russelectric
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B.

C.

ASCO

Or approved equal

2.02 CONSTRUCTION

A

7/28/2014

General

1.

10.

The automatic transfer switch shall be furnished as shown on the
drawings. Voltage and continuous current ratings and number of poles
shall be as shown.

On 3 phase, 4 wire Systems, utilizing ground fault protection, a true 4 pole
switch shall be supplied with all four poles mounted on a common shaft.
The continuous current rating and the closing and withstand rating of the
fourth pole shall be identical to the rating of the main poles.

The transfer switch shall be mounted in a NEMA 3R enclosure, unless
otherwise indicated. Enclosures shall be fabricated from 12 or greater
gauge steel. The enclosure shall be sized to exceed minimum wire bending
space required by UL 1008.

The transfer switch shall be equipped with an internal welded steel pocket,
housing an operations and maintenance manual.

The transfer switch shall be top and bottom accessible.

The main contacts shall be capable of being replaced without removing
the main power cables.

The main contacts shall be visible for inspection without any major
disassembly of the transfer switch.

All bolted bus connections shall have Belleville compression type
washers.

When a solid neutral is required, a fully rated bus bar with required AL-
CU neutral lugs shall be provided.

Control components and wiring shall be front accessible. All control wires
shall be multi-conductor 18 gauge 600 volt SIS switchboard type point to
point harness. All control wire terminations shall be identified with
tubular sleeve-type markers.

16414 - 2



7/28/2014

11.

12.

The switch shall be equipped with 90 degrees C rated copper/aluminum
solderless mechanical type lugs.

The complete transfer switch assembly shall be factory tested to ensure
proper operation and compliance with the specification requirements. A
copy of the factory test report shall be available upon request.

Automatic Transfer Switch

1.

The transfer switch shall be double throw, actuated by two electric
operators momentarily energized, and connected to the transfer
mechanism by a simple over center type linkage. Minimum transfer time
shall be 400 milliseconds.

The normal and emergency contacts shall be positively interlocked
mechanically and electrically to prevent simultaneous closing. Main
contacts shall be mechanically locked in both the normal and emergency
positions without the use of hooks, latches, magnets, or springs, and shall
be silver-tungston alloy. Separate arcing contacts with magnetic blowouts
shall be provided on all transfer switches. Interlocked, molded case
circuit breakers or contactors are not acceptable.

The transfer switch shall be equipped with a safe external manual
operator, designed to prevent injury to operating personnel. The manual
operator shall provide the same contact to contact transfer speed as the
electrical operator to prevent a flashover from switching the main contacts
slowly. The external manual operator shall be safely operated from outside
of the transfer switch enclosure while the enclosure door is closed.

Automatic Transfer Switch Controls

1.

The transfer switch shall be equipped with a microprocessor based control
system, to provide all the operational functions of the automatic transfer
switch. The controller shall have two asynchronous serial ports. The
controller shall have a real time clock with Nicad battery back-up.

The CPU shall be equipped with self diagnostics which perform periodic
checks of the memory I/O and communication circuits, with a
watchdog/power fail circuit

The controller shall use industry standard open architecture
communication protocol for high speed serial communications via multi-
drop connection to other controllers and to a master terminal with up to
4000 ft of cable, or further, with the addition of a communication repeater.
The serial communication port shall be RS422/485 compatible.
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The serial communication port shall allow interface to either the
manufacturer’s or the owner’s furnished remote supervisory control.

The controller shall have password protection required to limit access to
qualified and authorized personnel.

The controller shall include a 20 character, LCD display, with a keypad,
which allows access to the system.

The controller shall include three phase over/under voltage, over/under
frequency, phase sequence detection and phase differential monitoring on
both normal and emergency sources.

The controller shall be capable of storing the following records in memory
for access either locally or remotely:

a. Number of hours transfer switch is in the emergency position (total
since record reset).

b. Number of hours emergency power is available (total since record
reset).

C. Total transfer in either direction (total since record reset).

d. Date, time, and description of the last four source failures.

e. Date of the last exercise period.

f. Date of record reset.

Sequence of Operation

1.

When the voltage on any phase of the normal source drops below 80% or
increases to 120%, or frequency drops below 90%, or increase to 110%, or
20% voltage differential between phases occurs, after a programmable
time delay period of 0-9999 seconds factory set at 3 seconds to allow for
momentary dips, the engine starting contacts shall close to start the
generating plant.

The transfer switch shall transfer to emergency when the generating plant
has reached specified voltage and frequency on all phases.

After restoration of normal power on all phases to a preset value of at least
90% to 110% of rated voltage, and at least 95% to 105% of rated
frequency, and voltage differential is below 20%, an adjustable time delay
period of 0-9999 seconds (factory set at 300 seconds) shall delay
retransfer to allow stabilization of normal power. If the emergency power
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source should fail during this time delay period, the switch shall
automatically return to the normal source.

After retransfer to normal, the engine generator shall be allowed to operate
at no load for a programmable period of 0-9999 seconds, factory set at 300
seconds.

Automatic Transfer Switch Accessories

1.

Programmable three phase sensing of the normal source set to pickup at
90% and dropout at 80% of rated voltage and overvoltage to pickup at
120% and dropout out at 110% of rated voltage. Programmable frequency
pickup at 95% and dropout at 90% and over frequency to pickup at 110%
and dropout at 105% of rated frequency. Programmable voltage
differential between phases, set at 20%, and phase sequence monitoring.

Programmable three phase sensing of the emergency source set to pickup
at 90% and dropout at 80% of rated voltage and overvoltage to pickup at
120% and dropout out at 110% of rated voltage programmable frequency
pickup at 95% and dropout at 90% and over frequency to pickup at 110%
and dropout at 105% of rated frequency. Programmable voltage
differential between phases set at 20%, and phase sequence monitoring.

Time delay for override of momentary normal source power outages
(delays engine start signal and transfer switch operation). Programmable
0-9999 seconds. Factory set at 3 seconds, if not otherwise specified.

Time delay to control contact transition time on transfer to either source.
Programmable 0-9999 seconds, factory set at 3 seconds.

Time delay on retransfer to normal, programmable 0-9999 seconds,
factory set at 300 seconds if not otherwise specified, with overrun to
provide programmable 0-9999 second time delay, factory set at 300
seconds, unloaded engine operation after retransfer to normal.

Time delay on transfer to emergency, programmable 0-9999 seconds,
factory set at 3 seconds.

A maintained type load test switch shall be included to simulate a normal
power failure, keypad initiated.

A remote type load test switch shall be included to simulate a normal
power failure, remote switch initiated.

A time delay bypass on retransfer to normal shall be included. Keypad
initiated.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Contact, rated 10 Amps 30 volts DC, to close on failure of normal source
to initiate engine starting.

Contact, rated 10 Amps 30 volts DC, to open on failure of normal source
for customer functions.

Light emitting diodes shall be mounted on the microprocessor panel to
indicate: switch is in normal position, switch is in emergency position and
controller is running.

A plant exerciser shall be provided with (10) 7 day events, programmable
for any day of the week and (24) calendar events, programmable for any
month/day, to automatically exercise generating plant programmable in
one minute increments. Also include selection of either "no load" (switch
will not transfer) or "load" (switch will transfer) exercise period. Keypad
initiated.

Provision to select either "no commit"” or "commit" to transfer operation in
the event of a normal power failure shall be included. In the "no commit
position,” the load will transfer to the emergency position unless normal
power returns before the emergency source has reach 90% of it's rated
values (switch will remain in normal). In the "commit position” the load
will transfer to the emergency position after any normal power failure.
Keypad initiated.

Two auxiliary contacts rated 10 Amp, 120 volts AC (for switches 100 to
800 amps) 15 amp, 120 volts AC (for switches 1000 to 4000 amps), shall
be mounted on the main shaft, one closed on normal, the other closed on
emergency. Both contacts will be wired to a terminal strip for ease of
customer connections.

A three phase digital LCD voltage readout, with 1% accuracy shall display
all three separate phase to phase voltages simultaneously, for both the
normal and emergency source.

A digital LCD frequency readout with 1% accuracy shall display
frequency for both normal and emergency source.

An LCD readout shall display normal source and emergency source
availability.

Approval

1.

As a condition of approval, the manufacturer of the automatic transfer
switch shall verify that their switches are listed by Underwriters
Laboratories, Inc., Standard UL-1008 with 3 cycle short circuit closing
and withstand as follows:
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RMS Symmetrical Amperes 480 VAC

Current Limiting

Amperes Closing and Withstand Fuse Rating
600-800 65,000 200,000
2. During the 3 cycle closing and withstand tests, there shall be no contact

5.

welding or damage. The 3 cycle tests shall be performed without the use
of current limiting fuses. The test shall verify that contacts separation has
not occurred, and there is contact continuity across all phases. Test
procedures shall be in accordance with UL-1008, and testing shall be
certified by Underwriters' Laboratories, Inc.

When conducting temperature rise tests to UL-1008, the manufacture shall
include post-endurance temperature rise tests to verify the ability of the
transfer switch to carry full rated current after completing the overload
and endurance tests.

The microprocessor controller shall meet the following requirements:

e Storage conditions - 25 degrees C to 85 degrees C

e Operation conditions - 20 degrees C to 70 degrees C ambient

e Humidity 0 to 99% relative humidity, noncondensing

e Capable of withstanding infinite power interruptions

e Surge withstand per ANSI/IEEE C-37.90A-1978\

Manufacturer shall provide copies of test reports upon request.

Manufacturer

1.

The transfer switch manufacturer shall employ a nationwide factory-
direct, field service organization, available on a 24-hour a day, 365 days a
year, call basis.

The manufacture shall include an 800 telephone number, for field service
contact, affixed to each enclosure.

The manufacturer shall maintain records of each transfer switch, by serial
number, for a minimum 20 years.

PART 3 - EXECUTION

7/28/2014
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3.01 INSTALLATION

A. Automatic Transfer Switches shall be provided with adequate lifting means for
ease of installation of wall or floor mounted enclosures.

B. Provide access and working space as indicated or as required.

3.02 ADJUSTMENTS

A. Tighten assembled bolted connections with appropriate tools to manufacturer's
torque recommendations prior to first energization.

END OF SECTION
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CONTRACT DRAWINGS
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" GENERAL NOTES

.-.DRAWINGS ARE DIAGRAMMATIC ONLY THE EXACT 'LOCATION, MOUNTING

HEIGHTS, SIZE OF EQUIPMENT AND ROUTING OF RACEWAYS SHALL BE
COORDINATED AND DETERMINED IN THE FIELD.

- ALL STRAIGHT ‘FEEDER, BRANCH CIRCUIT-AND AUXILIARY SYSTEM CONDUIT '
RUNS SHALL BE PROVIDED WITH SUFFICIENT PULL BOXES TO LIMIT THE -

MAXIMUM LENGTH OF ANY SINGLE CABLE PULL TO 150 FEET. EXACT
SIZES OF PULL BOXES AND LOCATIONS TO BE DETERMINED IN THE FIELD

-BY THE ELECTRICAL CONTRACTOR.-

SLEEVES ARE TO BE UTILIZED FOR PASSAGE OF CONDUITS THROUGH
FLOORS OR WALLS. CONDUITS AND BOXES ARE TO BE SUPPORTED BY
THE USE OF F’RESET FASTENERS INSTALLED IN FLOORS, WALLS OR - '
COLUMNS

WORK SHALL CONFORM TO THE MASSACHUSETTS ELECTRICAL CODE,
MASSACHUSETTS BUILDING CODE, NFPA AND REQUIREMENTS OF LOCAL
AUTHORITIES HAVING JURISDICTION.

THE WORD “CONTRACTOR” AS USED IN THE "ELECTRICAL WORK" SHALL
MEAN THE ELECTRICAL SUBCONTRACTOR.

CONTRACTOR SHALL PAY FOR ALL - PERMITS INSURANCE AND TESTS, AND
SHALL PROVIDE LABOR AND MATERIAL TO COMPLETE THE ELECTRICAL
WORK 'SHOWN.

CONTRACTOR SHALL PAY ELECTRIC UTILITY COMPANY BACKCHARGES AND
PROVIDED COORDINAT!ON WITH SAME. :

EXCEPT AS OTHERWISE NOTED, THE ELECTRICAL WORK SHALL INCLUDE
DEMOUITION, CIRCUIT BREAKERS, FEEDERS, WIRING, RACEWAYS, DEVICES,

- SAFETY SWITCHES, TRANSFORMERS AND CONNECTIONS NECESSARY TO

OPERATE ALL EQUIPMENT

THE CONTRACTOR SHALL PROVIDE ALL TEMPORARY LIGHTING AND POWER
AND PAY ALL ENERGY CHARGES.

DURING CONSTRUCTION THE ELECTRICAL CONTRACTOR SHALL KEEP H!S
PORTION OF THE WORK NEAT, CLEAN AND ORDERLY

ALL SYSTEMS SHALL BE TESTED FOR SHORT CIRCUIT AND GROUNDS
PRIOR TO- ENERGIZING AND ANY DEFECTS SHALL BE CORRECTED -

ALL CUTTING AND PATCHING REQUIRED FOR ELECTRICAL WORK SHALL BE

INCLUDED AS PART OF THIS SECTION

COMPLETE SHOP DRAWINGS SHALL BE SUBMITTED FOR ELECTRICAL -
EQUIPMENT. :

MATERIALS SHALL BE -SPECIFICATION GRADE AND UL LISTED.

WHERE MATERIAL IS CALLED OUT IN THE LEGEND BY MANUFACTURER,
TYPE OR CATALOG NUMBER, SUCH DESIGNATIONS ARE TO ESTABLISH
STANDARDS OR DESIRED QUALITY. ACCEPTANCE OR REJECTIONS OF
PROPOSED SUBSTITUTIONS SHALL BE SUBJECT TO THE APPROVAL OF

' THE ENGINEER

- 18.
-17.

. 18.
19.
20.

21.

WORK SHALL BE COORDINATED WITH EXISTING CONDITIONS TO ELIMINATE
INTERFERENCES.

ELECTRICAL WORK SHALL BE GUARANTEED FOR A PERIOD OF ONE YEAR

“FROM DATE OF WHICH SYSTEM IS PUT INTO SERVICE.
WORK. SHALL BE GROUNDED IN ACCORDANCE WITH CODE 'REQUIREMENTS. -

COMPLETE EQUIPMENT {INSULATED GREEN WIRE) GROUNDING SYSTEM -

SHALL BE INSTALLED.

WIRE SHALL BE TYPE "THHN—-THWN" INSULATED FOR 600 VOLTS,
MINIMUM SIZE #12 AWG COPPER UNLESS SPECIFICALLY NOTED
OTHERWISE. -

BOXES SHALL ,BE.GALVANIZED STEEL AND SHALL BE SIZED TO

-ACCOMMODATE THE EQUIPMENT OR- APPARATUS TO BE INSTALLED,

WHERE BOXES OF A STANDARD MAKE ARE NOT AVAILABLE, SPECIAL
BOXES SHALL BE MANUFACTURED.

PANELBOARDS," DISCONNECT SWITCHES, AND CONTROLLERS SHALL HAVE

* NAMEPLATES OF BLACK LAMINATED PLASTIC WITH ENGRAVED WHITE

22,

23,
24,
25,
28,
27. :
- EXTENT OF WORK TO BE PERFORMERD PRIOR TO BIDDING. DIMENSIONS

. 28.

-29.

- 30.

3.

LETTERS, SECURED WITH SELF--TAPPING SCREWS

FUSED OR. UNFUSED SAFETY SWITCHES SHALL BE TOTALLY. ENCLOSED,
HEAVY DUTY TYPE:. SWITCHES SHALL HAVE VOLTAGE, HORSEPOWER AND
AMPERE RATING SUITABLE FOR THE APPLICATION. ~ PROVIDE NUMBER OF
POLES AS REQUIRED.  SWITCHES LOCATED EXTERIOR TO THE BUILDING
OR IN DAMP/WET LOCATIONS SHALL BE N A‘NEMA 3R ENCLOSURE.

FUSES SHALL BE DUAL ELEMENT, TIME DELAY TYPE, AS MANUFACURED
BY BUSSMAN, RELIANCE OR APPROVED EQUAL. '

FURNISH AND INSTALL SLEEVES IN FLOORS, BEAMS WALLS, ETC.
REQUIRED FOR INSTALLING THIS WORK.

FEEDER TAPS WILL- NOT BE ALLOWED IN PANELBOARD GUTTERS.
CONDUIT RUNS AS SHOWN ON THE PLANS ARE DIAGRAMMATIC ONLY;
EXACT LOCATION AND METHOD OF SUPPORT SHALL BE DETERMINED IN
THE FIELD.

CONTRACTOR SHALL CHECK EXISTING CONDITIONS TO DETERMINE EXACT
RELEVANT TO EXISTING WORK SHALL BE VERIFIED IN THE FIELD.

IN AREAS NOT AFFECTED BY THIS . RENOVATION THIS SUBCONTRACTOR
SHALL MAINTAIN CONTINUITY OF ELECTRIC SERVICE. :

'WHERE CONNECTEONS ARE MADE IN EXISTING 'PANELS, THE PANEL INDEX
SHALL BE REVISED TO INDICATE THE NEW LOADS SERVED. NEW- CIRCUIT

BREAKERS ADDED TO EXISTING PANELS SHALL BE THE SAME FRAME
SIZE, VOLTAGE: RATING AND INTERRUPTING CAPACITY AS EXISTING PANEL
AND CIRCUIT BREAKERS.

ANY REQUIRED ELECTRICAL SHUTDOWNS SHALL BE AT A TIME AND DATE
APPROVED BY THE OWNER.

PROVIDE AS— BUILT "CADD" DRAWINGS AT THE COMPLETION OF THE .

" PROJECT.
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o
C

I 100AF
70AT

I@ _

6
_OI/T_

. WATTHOUR METER

POWER DISTRIBUTION EQUIPMENT

PANELBOARD SURFACE MOUNTED

DRY TYPE TRANSFORMER

'SAFETY SWITCH — RATING AND TYPE AS NOTED ON THE DRAWING. .

FUSIBLE SAFETY SWITCH — RATING AND TYPE AS NOTED ON THE
DRAWING. (30 AMP, 20 AMP FUSE, 3 POLE)

CIRCUIT BREAKER — SIZE AS INDICATED (100 AMP FRAME 70 AMP

TRIP, 3 POLE).

* MOTOR, NUMERAL DENOTES HORSE POWER

- PULL BOX

GENERATOR:

AUTOMATIC TRANSFER SWITCH .

RACEWAY AND WIRING

HOMERUN TO PANELBOARD NUMBER OF TICKS INDICATES NUMBER OF -

NN
13 1P1B #12 AWG CONDUCTORS CONTAINED IN RACEWAY. TWO (2) #12 AWG
’ SHALL NOT BE INDICATED BY TICKS, NUMERALS 1 AND 3 INDICATE
CIRCUITS IN PANELBOARD. RACEWAYS LARGER THAN 1/2" AND
CONDUCTCRS LARGER THAN #12 AWG SHALL BE INDICATED ON THE
DRAWINGS. PROVIDE AN INSULATED GREEN GROUND WIRE IN ALL
RACEWAYS MINIMUM SIZE TO BE #12ch;
ABBREVIATIONS
AFF ABOVE FINISHED FLOOR
AC ALTERNATING CURRENT
A AMPERE
ATC AUTOMATIC TEMPERATURE CONTROLS
ATS AUTOMATIC TRANSFER SWITCH
BKR BREAKER =
C CONDUIT
CKT CIRCUIT
cB CIRCUIT BREAKER
EC ELECTRICAL CONTRACTOR
EMT ELECTRIC METALLIC TUBING
EWC ELECTRIC WATER COOLER
" EWH ELECTRIC WATER HEATER
EF EXHAUST FAN
FL - FLOOR ,
FLA - ~ FULL LOAD AMPERE
GC GENERAL. CONTRACTOR -~ .
GF1 'GROUND FAULT INTERRUPTER
GND GROUND =
HOA HAND OFF AUTOMATIC
" HP -  HORSEPOWER
6 * ISOLATED GROUND
JB JUNCTION BOX
KVA KILOVOLT AMPERES
KW KILOWATT :
"MCB MAIN CIRCUIT BREAKER -
MLO MAIN LUGS ONLY .
MC MECHANICAL CONTRACTOR
MTD MOUNTED
WTG MOUNTING
NMC NON--METALLIC CONDUIT
NC - NORMALLY CLOSED
NO NORMALLY OPEN
NA ~ NOT APPLICABLE
NIC NOT.IN CONTRACT
© NTS NOT TO SCALE
PNL PANELBOARD
PH "PHASE
PVC POLYVINYL cwmme CONDUIT
RSC RICID GALVANIZED STEEL CONDUIT.
- 8F SUPPLY FAN
SS SAFETY SWITCH
TEL "TELEPHONE -
TRF TRANSFORMER
v VOLTS .
W - WATTS OR WIRE
wpP  WEATHERPROOF

- EXISTING METER AND METER

" HOUSING OF GENERATOR SUPPLED = o
et — _ ——————s= |=+— MIN. 6" ALL SIDES
'ANCHOR BOLTS CAST IN

PLACE TO GENERATOR
MANUF. TEMPLATE (TYP)

11/

12" CONCRETE PAD ON FIN. GRADE -
MIN. OF 12° COMPACTED

& ; CRUSHED STONE —\ |

, 6"
'BARRIER (TYP.) | B B | ~ WALKWAY (TYP.)

COMPACTED SUBGRADE | . » L © —s| 6" MIN.
_ - - #5 ©® 12" EF., EW. _

NOTES: _ _

1. _"COORDINATE ALL OPENINGS IN PAD WITH GENERATOR MANUFACTURER.

2. FILL MATERIAL SHALL BE MASS DOT GRAVEL BORROW TYPE B, PLACED IN
© 6=INCH LIFTS. EACH LIFT SHALL BE COMPACTED TO AT LEAST 95%
~ASTM D1857.

3. ALL TOPSOIL SHALL BE REMOVED PR!OR TO PLACEMENT OF FILL

4, SLOPE OF FILL AREA BETWEEN GENERATOR AND BUILDING SHALL NOT
EXCEED 2.5:1 (SEE ELECTRICAL SITE PLAN FOR PROPOSED. GRAD[NG)

'GENERATOR  PAD SECTION . |NTS

NEW ‘S00KW STANDBY
GENERATOR

EXISTING MCC TO REMAIN

" EXISTING SERVICE{AIN &
" CT CABINET-TO REMAIN

SOCKEI' TO BE RF.‘aOVED
COORD!NATE WITH
ELECTRICAL. COMPANY

_ EXISTING ELECTRIC
MANHOLE.

NEW CONDUIT AND
CONDUCTORS

NEW SERVICE DISCONNECT —
COORDINATE EXACT
'LOCATION OF EQUIPMENT

EXISTING 2— 41_C -
WITH NEW CONDUCTORS

EXISTING UTILITY
PAD MOUNTED N U
TRANSFORMER : \

~ NEW 800 AMP SERVICE
ENTRANCE RATED
TRANSFER SWITCH

o
I\’

ELECTRICAL WARNING TAPE

MOUNTED 6" BELOW GRADE

IR77

BACKFILL

‘COMPACTED

2

CLEAN 'SAND -

PVC ICONDUIT |

WITH ELECTRIC
- CABLES, SIZES %
AS INDICATED |

—PROVIDE 4" COVER
 ALL AROUND

719” .

TYPICAL UNDERGROUND DUCT BANK DETAIL | NTS

'EXISTING CONDUCTORS

INS ALLED IN - NEW_._C_QL\I_DMEL/ -

ON BUILDING IN THE FIELD -

EXISTING PANEL LP

EXISTING 45KVA
480—120/208V,
3, 4W
TRANSFORMER

ELECTRICAL SITE PLAN

SCALE

1"=10"

TEMP. BENCHMARK
NAIL IN UP
ELEV.=100.00

(SCALE: 1"=10’ B
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o \Waltham MA\Ce.dor Wood Generater\Codd\E=2 ONE LINE DIAGRAMS AND SCHEDULE.dwg

SITE PLAN DWG. E—1 FOR
LOCATION. _

NEW 300 KW 277/480V 3¢,

EXISTING UNDERGROUND

PRIMARY SERVICE TO REMAIN

EXISTING PAD MOUNTED
SERVICE TRANSFORMER
TO REMAIN

"y

& T
EXISTING 2—4"C—WITH NEW

4#500KCMIL & 1#1 /oe IN
EACH

AW DIESEL GENERATOR SEE

EXISTING MANHOLE NEW 2-4"C—WITH
TO REMAIN .

 SEE NOTE 2

& 1'#1/00 IN EACH

vV

NEW 2-4"C—4#500KCMIL
& 1#1/0G IN EACH -

Jrmasu——

| CP

- | @ - : ; NEW 2-4”C——4#35OKCMIL—_ |
' - R & 1#1/0G IN EACH '

- & 1#1/0G IN EACH

600A/3P |
N

o oA
NEW 2-4"C—4#500KCMIL —/ -

/D{ ; NEW 800" AMP SERVICE DISCONNECT
' /(NEMA 3R) o

-NEW. ELECTRIC METER AND CT
~ CABINET (NEMA 3R)

NEW 2—4"C—4#500KCMIL
& 1#1/0G IN EACH

T - ! 7
|

_ jI”C 12#14- TO GENERATOR

- FOR BATTERY CHARGER AND [
1—-NEW(30A—1P)FOR BLOCK HEATER |
3/4"C-3#12, 3#10 : :
_ . |
4

REMOTE - ANNUNCIATOR FOR
ALARMS TO BE LOCATED IN
‘THE OFFICE. COORDINATE -

LOCATION IN FIELD | - | ¥ .

o t TO PANEL LP1 — NEW(20A-1P)

| ) NEW 800A SERVICE -
-~ ENTRANCE RATED NEMA 3R
- . AUTOMATIC TRANSFER SWITCH

 4-500KCMIL & 1#1/0G IN EACH

/ EXISTING 2—4"C WITH EXISTING

' ' __EXISTING MCC#1 TO REMAIN
'800AT v .

PROPOSED

EXISTING -
"TRANSFORMER
TO REMAIN -

EXISTING PANEL
_/—TO REMAIN
. 120/208V,3¢,4W

P

ONE— LINE DIAGRAM

SCALE: N.T.S.

EXISTING 4#500KCMIL

'y
i

PROPOSED DIAGRAMMATIC WIRING

SCALE

N.T.S.

e et R s o i ARt e = Rt T e memmim

CKT.

Loa)

EXISTING 2—4"C— 4#500KCMIL
& 1#1/0G IN EACH '
SEE NOTE 1 -

EXISTING 2-4"C—4#500KCMIL-

& 1#1/0G IN EACH
'SEE NOTE 1

— EXISTING UNDERGROUND
" PRIMARY SERVICE TO REMAIN

EXISTING PAD MOUNTED
SERVICE TRANSFORMER
‘7O REMAIN - |

— EXISTING MANHOLE TO REMAIN

. ,_EXISTING MCC TO REMAIN
- / 277 /4B0V, 3¢, 4W |

] - )

- 800AF

o _ 8O0AT
@ . 9 1 P 4
) ]. - IV H
f -1 1
I - - L ;I' - - _ - B I

EXISTING ONE LINE DIAGRAI\/I

NOTES: .

SCALE

N.T.S.

1. CONTRACTOR SHALL PULL EXISTING CONDUCTORS FROM
TRANSFORMER BACK TO MANHOLE AND SHALL UTILIZE TO
FEED NEW AUTOMATIC TRANSFER SWITCH . LOADSIDE POLE
VIA NEW CONDUITS

'PANELBOARD SCHEDULE

PANELBOARD NO.:_tp

LOCATION: _ STORAGE ROOM

MOUNTING: - SURFACE

EXISTING

SERVICE: 120/208v, 38, 4W
BUS BARS: 225A/150A MCB
TOTAL NO OF POLES 42

No. DESCRIPTION OF LOAD

CIRC_UIT BREAKERS . CKT.

ITRIP,_

POLES

TRIP DESCRIPTION “OF LOAD No.

" BATTERY CHARGER

120

.20 _ : 1 2

BLOCK HEATER

30

20 ' 4

20

20 ' B 6

20

200 | 8

20

20 _ _ - T 10

120

20 o 12

|20

- 20 ' 14

20

| | ] et | s | ]| s

20 : _ : - 16

| ot | oh | ] s | | el | e

29

* CONTRACTOR SHALL COORDINATE IN THE FIELD TIE—-IN OF NEW

" CIRCUITS TO EXISTING - PANEL UTILIZING EXISTING SPARES AND CIRCUITS.
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