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BIDDING INSTRUCTIONS

1. Complete the bid forms with pen and ink.

2. The following are to be completed and returned with the bid:

oo

~h @

A copy of the Notice to Contractors

the completed Acknowledgement of Bid Amendments form

the completed Schedule of Items

two (2) copies of the completed and signed Contract Agreement, Offer & Award
form

a Bid Guaranty

The completed Contractor Information Sheet

g. Any other certifications or Bid requirements listed in the Bid Documents as due by

Bid opening

3. Include prices for all items in the Schedule of Items.

4. Include a Bid Guaranty. Acceptable forms are:

a.

a properly completed and signed Bid Bond on the Department’s prescribed form
(or on a form that does not contain any significant variations from the Department’s
form as determined by the Department) for 5% of the Bid Amount or

an Official Bank Check, Cashier’s Check, Certified Check, U.S. Postal Money
Order or Negotiable Certificate of Deposit in the amount stated in the Notice to
Contractors.

5. For security and other reasons, all Bid Packages which are mailed or delivered, shall be
provided in double (one envelope inside the other) envelopes. The Inner Envelope shall
have the following information provided on it:

Bid Enclosed - Do Not Open

Title:

Town:

Date of Bid Opening:

Name of Contractor with mailing address and telephone number:

In Addition to the usual address information, the Outer Envelope should have written or
typed on it:

Double Envelope: Bid Enclosed
Title:

Town:

Date of Bid Opening:

Name of Contractor:

Hand-carried Bids may be in one envelope, and should be marked with the following
information:

Bid Enclosed: Do Not Open
Title:

Town:;

Name of Contractor:
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6.

If a paper Bid is to be hand carried, deliver directly to the Reception Desk using the
“Public Entrance” which is located on the Capitol Street side of the DOT Headquarters
Building in Augusta. If a paper Bid is to be sent express, “FedEx First Overnight” delivery
is suggested as the package is delivered directly to the DOT Headquarters Building,
Mailroom, in Augusta located at 24 Child Street in Augusta. Other means, such as U.S.
Postal’s Service Express Mail has proven not to be reliable. If a paper bid is to be mailed,
the mailing address is Maine Department of Transportation, 16 State House Station,
Augusta, ME 04333-0016.

If you need further information regarding Bid preparation, call the DOT Contracts Section

at (207) 624-3410. For complete bidding requirements, refer to Section 102 of the Maine
Department of Transportation, Standard Specification, Revision of December 2002.
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January 19, 2012
Supersedes September 09, 2011

NOTICE

The Maine Department of Transportation is attempting to improve the way Bid
Amendments/Addendums are handled, and allow for an electronic downloading of bid
packages from our website, while continuing to maintain an optional planholders list.

Prospective bidders, subcontractors or suppliers who wish to download a copy of the
bid package and receive a courtesy notification of project specific bid amendments,
must provide an email address to Diane Barnes or David Venner at the MDOT
Contracts mailbox at: MDOT.contracts@maine.qgov. Each bid package will require a
separate request.

Additionally, interested parties will be responsible for reviewing and retrieving the Bid
Amendments from our web site, and acknowledging receipt and incorporating those
Bid Amendments in their bids using the Acknowledgement of Bid Amendment Form.

The downloading of bid packages from the MDOT website is not the same as providing
an electronic bid to the Department. Electronic bids must be submitted via
http://www.BIDX.com. For information on electronic bidding contact Patrick Corum
at patrick.corum@maine.qgov , Rebecca Snowden at rebecca.snowden@maine.gov or
Diane Barnes at diane.barnes@maine.gov.
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STATE OF MAINE DEPARTMENT OF TRANSPORTATION
Bid Guaranty-Bid Bond Form

KNOW ALL MEN BY THESE PRESENTS THAT

, of the City/Town of and State of
as Principal, and as Surety, a
Corporation duly organized under the laws of the State of and having a usual place of
Business in and hereby held and firmly bound unto the Treasurer of
the State of Maine in the sum of Lfor payment which Principal and Surety bind

themselves, their heirs, executers, administrators, successors and assigns, jointly and severally.

The condition of'this obligation is that the Principal has submitted to the Maine Department of
Transportation, hereafter Department, a certain bid, attached hereto and incorporated as a

part herein, to enter into a written contract for the construction of

and if the Department shall accept said bid

and the Principal shall execute and deliver a contract in the form attached hereto (properly
completed in accordance with said bid) and shall furnish bonds for this faithful performance of
said contract, and forithe payment of all persons performing labor or furnishing material in
connection therewith, and shall in all other respects perform the agreement created by the
acceptance of said bid, then this obligation shall be null and void; otherwise it shall remain in full
force, and effect.

Signed and sealed this day of 20

WITNESS: PRINCIPAL:

By

By:

By:

WITNESS SURETY:
By

By:

Name of Local Agency:




NOTICE

Bidders:

Please use the attached “Request for Information” form when
faxing questions and comments concerning specific Contracts
that have been Advertised for Bid. Include additional numbered
pages as required. Questions are to be faxed to the number listed
in the Notice to Contractors. This is the only allowable
mechanism for answering Project specific questions. Maine DOT
will not be bound to any answers to Project specific questions
received during the Bidding phase through other processes.



State of Maine
Department of Transportation

REQUEST FOR INFORMATION

Date Time
I nfor mation Requested: PIN: Town(s):
Request by: Phone: ( )
Bid Date: Fax: ( )

Completetop portion of form and transmit to the number listed in the Noticeto Contractors
RFI No: RFI received:

Response:

Response By: Date:




September 14, 2007

Vendor Registration

Prospective Bidders must register as a vendor with the Department of Administrative &
Financial Services if the vendor is awarded a contract. Vendors will not be able to receive
payment without first being registered. Vendors/Contractors will find information and
register through the following link —

http://www.maine.gov/purchases/venbid/index.shtml




CONTRACTOR INFORMATION

Contractor Name:

Mailing Address:

Vendor Customer Number:

Contact Information (Primary Contact):

Phone: Cell Phone:

Fax:

Email:

Mailing Address (if different from above):

The company has the following organizational structure:

O Sole Proprietorship O Limited Liability Company
O Partnership O Joint Venture
O Corporation O Other:

(Date) (Signature)

(Name and Title Printed)
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STATE OF MAINE DEPARTMENT OF TRANSPORTATION
NOTICE TO CONTRACTORS

Sealed Bids addressed to the Maine Department of Transportation, Augusta, Maine 04333 and endorsed on the
wrapper “Bids for Standby Generators in the towns/cities of BANGOR, CARIBOU, DIXFIELD, FAIRFIELD &
SCARBOROUGH" will be received from contractors at the Reception Desk, Maine POT Building, Capitol Street,
Augusta, Maine, until 11:00 o’clock A.M. (prevailing time) on _May 28, 2014 and at that time and place publicly
opened and read. Bids will be accepted from all bidders. The lowest responsive bidder must demonstrate successful
completion of projects of similar size and scope to be considered for the award of this contract,

Description: Standby generators ‘

Location: In Penobscot, Aroostook, Oxford, Somerset & Cumberland Counties, project is located at the following
locations;

Bangor — 219 Hogan Road, Bangor

Caribou — 145 Bennet Drive

Dixfield — 547 Main Street, Dixfield

Fairfield — 10 Mountain Avenue, Fairfield

Scarborough — 51 Pleasant Hilt Road, Scarborough

Outline of Work: Fumish and install standby generators and other incidental work.

Prospective bidders may view the facilities. Please contact David Mealey at 207-215-9465 in order to schedule an
appointment.

For general information regarding Bidding and Contracting procedures, contact George Macdougall at (207)624-3410,
Our webpage at http://'www.maine.govindot/contractors/  contains a copy of the schedule of items, Plan Holders List,
wrilten portions of bid amendments {not drawings), and bid results. For Project-specific information fax all questions
to Gail Iler at {207)624-3431. Questions received after 12:00 ncon of Friday prior to bid date will not be answered.
Bidders shall not contact any other Departmental staff for clarification of Contract provisions, and the Depariment will
not be responsible for any interpretations so obtained, TTY users call Maine Refay 711,

Plans, specifications and bid forms may be seen at the Maine DOT Building in Augusta, Maine and at the Department
of Transportation’s Regional Offices, They may be purchased from the Department between the hours of 8:00 am. to
4:30 p.an. by cash, credit card (Viss/Mastercard) or check payable to Treaswer, State of Maine sent to Maine
Department of Transportation, Attn.: Mailroom, 16 State House Station, Augusta, Maine 04333-0016. They also may
be purchased by telephone at (207) 624-3536 between the hours of 8:00 a.m. to 4:30 p.n.  Full size plans $7.00
($10.50 by mail). Half size plans $3.50 ($5.75 by mail), Bid Book $10 ($13 by mail), Single Sheets $2, payment in
advance, all non-refundable.

Each Bid must be made upon blank fonns provided by the Department and must be accompanied by a bid bond at 5%
of the bid amount or an official bank check, cashier’'s check, certified check, certificate of deposit, or United States
postal money order in the amount of $5000 payable to Treasurer, State of Mainc as a Bid guarantee. A Contract
Performance Surety Bond and a Contract Payment Surety Bond, each in the amount of 160 percent of the Contract
price, will be required of the successful Bidder.

This Contract is subject to alt applicable State Laws,

AH work shall be governed by “State of Maine, Departnient of Transportation, Standard Specifications, Revision of
December 2002", price $10 [$13 by mail], and Standard Details, Revision of December 2002, price $20 {325 by mail].
They also inay be purchased by telephone at (207} 624-3536 betwecn the hours of 8:00 a.m. to 4:30 p.m. Standard
Detail updates can be found at hitp://www.naine.gov/imdot/conteactors/publications/ .

The right is hereby reserved to the Maine DOT ‘Q‘ﬁmmm’gr ali bids. 'l
,&\“‘“ OF M,q ’”"I; -&
Augusta, Maine & «?f JpeLTy -u.‘//p&",
BYC

May 7, 2014 S,
AL Joyce NOEL TAYLOR P.E,

CHIEF ENGINEER

Q
“LICENDT 7S
2SS, O
‘q“ 'ON A \\\\\

U
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Bangor, Caribou, Dixfield
Fairfield & Scarborough
Standby Generators

April 14,2011

Supersedes August 3, 2004

SPECIAL PROVISION 102.7.3
ACKNOWLEDGMENT OF BID AMENDMENTS

With this form, the Bidder acknowledges its responsibility to check for all
Amendments to the Bid Package. For each Project under Advertisement, Amendments are

located at http://www.maine.gov/mdot/contractors/ .

It is the responsibility of the Bidder to

determine if there are Amendments to the Project, to download them, to incorporate them
into their Bid Package, and to reference the Amendment number and the date on the form
below. The Maine DOT will not post Bid Amendments any later than noon the day before
Bid opening without individually notifying all the planholders.

Amendment Number

Date

The Contractor, for itself, its successors and assigns, hereby acknowledges that it has
received all of the above referenced Amendments to the Bid Package.

CONTRACTOR

Date Signature of authorized representative

Page 1 of 1

(Name and Title Printed)
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http://www.maine.gov/mdot/contractors/

SCHEDULE OF ITEMS

Contractor

Bangor, Caribou, Dixfield
Fairfield & Scarborough
Standby Generators
January 13, 2014

Item Description Approximate Total Bid Price
Quantity and

Units
Standby Generator - Bangor 1LS
Standby Generator - Caribou 1LS
Standby Generator - Dixfield 1LS
Standby Generator - Fairfield 1LS
Standby Generator - Scarborough 1LS

TOTAL BID

Page 1 of 1
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CONTRACT AGREEMENT, OFFER & AWARD

AGREEMENT made on the date last signed below, by and between the State of Maine,
acting through and by its Department of Transportation (Department), an agency of state
government with its principal administrative offices located at Child Street, Augusta, Maine,
with a mailing address at 16 State House Station, Augusta, Maine 04333-0016, and

a corporation or other legal entity organized under the laws of the State of , With

its principal place of business located at

The Department and the Contractor, in consideration of the mutual promises set forth in this
Agreement (the “Contract”), hereby agree as follows:

A

The Work.

The Contractor agrees to complete all Work as specified or indicated in the Contract
including Extra Work in conformity with the Contract, for the construction of Standby
Generators in the towns/cities of Bangor, Caribou, Dixfield, Fairfield and
Scarborough, Counties of Penobscot, Aroostook, Oxford, Somerset and
Cumberland, Maine. = The Work includes construction, maintenance during
construction, warranty as provided in the Contract, and other incidental work.

The Contractor shall be responsible for furnishing all supervision, labor, equipment,
tools supplies, permanent materials and temporary materials required to perform the
Work including construction quality control including inspection, testing and
documentation, all required documentation at the conclusion of the project, warranting
its work and performing all other work indicated in the Contract.

The Department shall have the right to alter the nature and extent of the Work as
provided in the Contract; payment to be made as provided in the same.

Time.

The Contractor agrees to complete all Work, except warranty work, on or before
November 1, 2014. Further, the Department may deduct from moneys otherwise due
the Contractor, not as a penalty, but as Liquidated Damages in accordance with
Sections 107.7 and 107.8 of the State of Maine Department of Transportation Standard
Specifications, Revision of December 2002 and related Special Provisions.

14



Price.

The quantities given in the Schedule of Items of the Bid Package will be used as the
basis for determining the original Contract amount and for determining the amounts of
the required Performance Surety Bond and Payment Surety Bond, and that the amount
of this offer is

$ Performance Bond and Payment Bond each being
100% of the amount of this Contract.

Contract.

This Contract, which may be amended, modified, or supplemented in writing only,
consists of the Contract documents as defined in the Plans, Standard Specifications,
Revision of December 2002, Standard Details Revision of December 2002 as updated
through advertisement, Supplemental Specifications, Special Provisions, Contract
Agreement; and Contract Bonds. It is agreed and understood that this Contract will be
governed by the documents listed above.

Certifications.

By signing below, the Contractor hereby certifies that to the best of the Contractor’s
knowledge and belief:

1. All of the statements, representations, covenants, and/or certifications required or
set forth in the Bid and the Bid Documents, including those in the Contract are still
complete and accurate as of the date of this Agreement.

2. The Contractor knows of no legal, contractual, or financial impediment to entering
into this Contract.

3. The person signing below is legally authorized by the Contractor to sign this
Contract on behalf of the Contractor and to legally bind the Contractor to the terms
of the Contract.

15



Offer.

The undersigned, having carefully examined the site of work, the Plans, Standard
Specifications Revision of December 2002, Standard Details Revision of December
2002 as updated through advertisement, Supplemental Specifications, Special
Provisions, Contract Agreement; and Contract Bonds contained herein for construction
of: Standby Generators in the towns/cities of Bangor, Caribou, Dixfield, Fairfield
and Scarborough, State of Maine, on which bids will be received until the time
specified in the “Notice to Contractors” do(es) hereby bid and offer to enter into this
contract to supply all the materials, tools, equipment and labor to construct the whole
of the Work in strict accordance with the terms and conditions of this Contract at the
unit prices in the attached “Schedule of Items”.

The Offeror agrees to perform the work required at the price specified above and in
accordance with the bids provided in the attached “Schedule of Items” in strict
accordance with the terms of this solicitation, and to provide the appropriate insurance
and bonds if this offer is accepted by the Government in writing.

As Offeror also agrees:

First: To do any extra work, not covered by the attached “Schedule of Items”, which
may be ordered by the Resident, and to accept as full compensation the amount
determined upon a “Force Account” basis as provided in the Standard Specifications,
Revision of December 2002, and as addressed in the contract documents.

Second: That the bid bond at 5% of the bid amount or the official bank check,
cashier’s check, certificate of deposit or U. S. Postal Money Order in the amount given
in the “Notice to Contractors”, payable to the Treasurer of the State of Maine and
accompanying this bid, shall be forfeited, as liquidated damages, if in case this bid is
accepted, and the undersigned shall fail to abide by the terms and conditions of the
offer and fail to furnish satisfactory insurance and Contract bonds under the conditions
stipulated in the Specifications within 15 days of notice of intent to award the contract.

Third: To begin the Work as stated in Section 107.2 of the Standard Specifications
Revision of December 2002 and complete the Work within the time limits given in the
Special Provisions of this Contract.

Fourth: That this offer shall remain open for 30 calendar days after the date of opening
of bids.

Fifth: The Bidder hereby certifies, to the best of its knowledge and belief that: the
Bidder has not, either directly or indirectly, entered into any agreement, participated in
any collusion, or otherwise taken any action in restraint of competitive bidding in
connection with its bid, and its subsequent contract with the Department.

16



IN WITNESS WHEREOF, the Contractor, for itself, its successors and assigns, hereby
execute two duplicate originals of this Agreement and thereby binds itself to all covenants,
terms, and obligations contained in the Contract Documents.

Date

Witness

G. Award.

Your offer is hereby accepted.

documents referenced herein.

Date

Witness

CONTRACTOR

(Signature of Legally Authorized Representative
of the Contractor)

(Name and Title Printed)

This award consummates the Contract, and the

MAINE DEPARTMENT OF TRANSPORTATION

By: David Bernhardt, Commissioner
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CONTRACT AGREEMENT, OFFER & AWARD

AGREEMENT made on the date last signed below, by and between the State of Maine,
acting through and by its Department of Transportation (Department), an agency of state
government with its principal administrative offices located at Child Street, Augusta, Maine,
with a mailing address at 16 State House Station, Augusta, Maine 04333-0016, and

a corporation or other legal entity organized under the laws of the State of , With

its principal place of business located at

The Department and the Contractor, in consideration of the mutual promises set forth in this
Agreement (the “Contract”), hereby agree as follows:

A

The Work.

The Contractor agrees to complete all Work as specified or indicated in the Contract
including Extra Work in conformity with the Contract, for the construction of Standby
Generators in the towns/cities of Bangor, Caribou, Dixfield, Fairfield and
Scarborough, Counties of Penobscot, Aroostook, Oxford, Somerset and
Cumberland, Maine. = The Work includes construction, maintenance during
construction, warranty as provided in the Contract, and other incidental work.

The Contractor shall be responsible for furnishing all supervision, labor, equipment,
tools supplies, permanent materials and temporary materials required to perform the
Work including construction quality control including inspection, testing and
documentation, all required documentation at the conclusion of the project, warranting
its work and performing all other work indicated in the Contract.

The Department shall have the right to alter the nature and extent of the Work as
provided in the Contract; payment to be made as provided in the same.

Time.

The Contractor agrees to complete all Work, except warranty work, on or before
November 1, 2014. Further, the Department may deduct from moneys otherwise due
the Contractor, not as a penalty, but as Liquidated Damages in accordance with
Sections 107.7 and 107.8 of the State of Maine Department of Transportation Standard
Specifications, Revision of December 2002 and related Special Provisions.
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Price.

The quantities given in the Schedule of Items of the Bid Package will be used as the
basis for determining the original Contract amount and for determining the amounts of
the required Performance Surety Bond and Payment Surety Bond, and that the amount
of this offer is

$ Performance Bond and Payment Bond each being
100% of the amount of this Contract.

Contract.

This Contract, which may be amended, modified, or supplemented in writing only,
consists of the Contract documents as defined in the Plans, Standard Specifications,
Revision of December 2002, Standard Details Revision of December 2002 as updated
through advertisement, Supplemental Specifications, Special Provisions, Contract
Agreement; and Contract Bonds. It is agreed and understood that this Contract will be
governed by the documents listed above.

Certifications.

By signing below, the Contractor hereby certifies that to the best of the Contractor’s
knowledge and belief:

1. All of the statements, representations, covenants, and/or certifications required or
set forth in the Bid and the Bid Documents, including those in the Contract are still
complete and accurate as of the date of this Agreement.

2. The Contractor knows of no legal, contractual, or financial impediment to entering
into this Contract.

3. The person signing below is legally authorized by the Contractor to sign this
Contract on behalf of the Contractor and to legally bind the Contractor to the terms
of the Contract.
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Offer.

The undersigned, having carefully examined the site of work, the Plans, Standard
Specifications Revision of December 2002, Standard Details Revision of December
2002 as updated through advertisement, Supplemental Specifications, Special
Provisions, Contract Agreement; and Contract Bonds contained herein for construction
of: Standby Generators in the towns/cities of Bangor, Caribou, Dixfield, Fairfield
and Scarborough, State of Maine, on which bids will be received until the time
specified in the “Notice to Contractors” do(es) hereby bid and offer to enter into this
contract to supply all the materials, tools, equipment and labor to construct the whole
of the Work in strict accordance with the terms and conditions of this Contract at the
unit prices in the attached “Schedule of Items”.

The Offeror agrees to perform the work required at the price specified above and in
accordance with the bids provided in the attached “Schedule of Items” in strict
accordance with the terms of this solicitation, and to provide the appropriate insurance
and bonds if this offer is accepted by the Government in writing.

As Offeror also agrees:

First: To do any extra work, not covered by the attached “Schedule of Items”, which
may be ordered by the Resident, and to accept as full compensation the amount
determined upon a “Force Account” basis as provided in the Standard Specifications,
Revision of December 2002, and as addressed in the contract documents.

Second: That the bid bond at 5% of the bid amount or the official bank check,
cashier’s check, certificate of deposit or U. S. Postal Money Order in the amount given
in the “Notice to Contractors”, payable to the Treasurer of the State of Maine and
accompanying this bid, shall be forfeited, as liquidated damages, if in case this bid is
accepted, and the undersigned shall fail to abide by the terms and conditions of the
offer and fail to furnish satisfactory insurance and Contract bonds under the conditions
stipulated in the Specifications within 15 days of notice of intent to award the contract.

Third: To begin the Work as stated in Section 107.2 of the Standard Specifications
Revision of December 2002 and complete the Work within the time limits given in the
Special Provisions of this Contract.

Fourth: That this offer shall remain open for 30 calendar days after the date of opening
of bids.

Fifth: The Bidder hereby certifies, to the best of its knowledge and belief that: the
Bidder has not, either directly or indirectly, entered into any agreement, participated in
any collusion, or otherwise taken any action in restraint of competitive bidding in
connection with its bid, and its subsequent contract with the Department.

20



IN WITNESS WHEREOF, the Contractor, for itself, its successors and assigns, hereby
execute two duplicate originals of this Agreement and thereby binds itself to all covenants,
terms, and obligations contained in the Contract Documents.

Date

Witness

G. Award.

Your offer is hereby accepted.

documents referenced herein.

Date

Witness

CONTRACTOR

(Signature of Legally Authorized Representative
of the Contractor)

(Name and Title Printed)

This award consummates the Contract, and the

MAINE DEPARTMENT OF TRANSPORTATION

By: David Bernhardt, Commissioner
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CONTRACT AGREEMENT, OFFER & AWARD

AGREEMENT made on the date last signed below, by and between the State of Maine,
acting through and by its Department of Transportation (Department), an agency of state
government with its principal administrative offices located at Child Street Augusta, Maine,
with a mailing address at 16 State House Station, AMaine 04333-0016, and
(Name _of the  firm bidding e [oRy)
a corporation or other legal entity organized underthe Ia\A&of t ate of Maine, with its
principal place of business located at ___(address\of the firm\ bidding the job)
\ VN

sifle for furnishing all supervision, labor, equipment,
aterials and temporary materials required to perform the
opstruction quality control including inspection, testing and
| required documentation at the conclusion of the project, warranting
forming all other work indicated in the Contract.

documentation,
its work an

The Department shall have the right to alter the nature and extent of the Work as
provided in the Contract; payment to be made as provided in the same.

B. Time.

The Contractor agrees to complete all Work, except warranty work, on or before
November 15, 2006. Further, the Department may deduct from moneys otherwise due
the Contractor, not as a penalty, but as Liquidated Damages in accordance with Sections
107.7 and 107.8 of the State of Maine Department of Transportation Standard
Specifications, Revision of December 2002 and related Special Provisions.
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Price.

The quantities given in the Schedule of Items of the Bid Package will be used as the
basis for determining the original Contract amount and for determining the amounts of
the required Performance Surety Bond and Payment Surety Bond, and that the amount

of this offer is (Place bid here in alphabetical form such as One Hundred and
Two dollars and 10 cents)
$ (repeat bid here in numerical terms, such as $1Q2T1/0) \ Performance

Bond and Payment Bond each being 100% of the amount,of this

Contract.

Division 6t the Standard Specifications Revision of December 2002 (Federal
Contract Provisions Supplement), and the Contract are still complete and accurate
as of the date of this Agreement.

2. The Contractor knows of no legal, contractual, or financial impediment to entering
into this Contract.

3. The person signing below is legally authorized by the Contractor to sign this
Contract on behalf of the Contractor and to legally bind the Contractor to the terms
of the Contract.
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Offer.

The undersigned, having carefully examined the site of work, the Plans, Standard
Specifications, Revision of December 2002, Standard Details Revision of December
2002, Supplemental Specifications, Special Provisions, Contract Agreement; and
Contract Bonds contained herein for construction of:

PIN 1234.00 South Nowhere, Hot Mix Asphalt Overlay

State of Maine, on which bids will be received until the time speCif\ed in the “Notice to
Contractors” do(es) hereby bid and offer to enter into tkiS contradt to supply all the
materials, tools, equipment and labor to construct the
accordance with the terms and conditions of tf e unit prices in the
attached “Schedule of Items”.

Items” in strict
iate insurance

5.8f the bid amount or the official bank check, cashier’s
check, certificate of deposid or U. S. Postal Money Order in the amount given in the
“Notice to Contractgrs”, payable to the Treasurer of the State of Maine and
accompanying this=Bid, shall be forfeited, as liquidated damages, if in case this bid is
accepted, and the undersigned shall fail to abide by the terms and conditions of the
offer and fail to furnish satisfactory insurance and Contract bonds under the conditions
stipulated in the Specifications within 15 days of notice of intent to award the contract.

Third: To begin the Work as stated in Section 107.2 of the Standard Specifications
Revision of 2002 and complete the Work within the time limits given in the Special
Provisions of this Contract.

Fourth: The Contractor will be bound to the Disadvantaged Business Enterprise (DBE)
Requirements contained in the attached Notice (Additional Instructions to Bidders) and
submit a completed Contractor’s Disadvantaged Business Enterprise Utilization Plan
with their bid.

Fifth: That this offer shall remain open for 30 calendar days after the date of opening
of bids.
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Sixth: The Bidder hereby certifies, to the best of its knowledge and belief that: the
Bidder has not, either directly or indirectly, entered into any agreement, participated in
any collusion, or otherwise taken any action in restraint of competitive bidding in

gn tire of L aII A
f the Contracto

(Pkint Nanye
\X\Eam and Titfé Printed)

Your offer is heréby”accepted.  This award consummates the Contract, and the
documents referenced herein.

G. Award.

MAINE DEPARTMENT OF TRANSPORTATION

Date By: David Bernhardt, Commissioner

(Witness)
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BOND #

CONTRACT PERFORMANCE BOND
(Surety Company Form)

KNOW ALL MEN BY THESE PRESENTS: That

in the State of , as principal,
2 o PSS
a corporation duly organized under the laws of the State of ........................ and having a
USUAI PlACE OF DUSINESS ....veiieiicieies et ee e ,
as Surety, are held and firmly bound unto the Treasurer of the State of Maine in the sum
of and 00/100 Dollars ($ ),

to be paid said Treasurer of the State of Maine or his successors in office, for which
payment well and truly to be made, Principal and Surety bind themselves, their heirs,
executors and administrators, successors and assigns, jointly and severally by these
presents.

The condition of this obligation is such that if the Principal designated as Contractor in
the Contract to construct Project Number in the Municipality of
promptly and faithfully performs the Contract, then this
obligation shall be null and void; otherwise it shall remain in full force and effect.

The Surety hereby waives notice of any alteration or extension of time made by the State
of Maine.

Signed and sealed this .............cc.cooeinnne, day Of ..o , 20......
WITNESSES: SIGNATURES:

CONTRACTOR:
SHGNALUIE. ...ttt rn eete e ettt r bt e b e
Print Name Legibly ........cccoooviiniiiiiinn, Print Name Legibly ...

SURETY:
SIGNALUIE ...veee et sies tateeaee e eeste et e e ee e e e te e e et e e reentenreenreeteareenres
Print Name Legibly .......cccoooiiiiiinns Print Name Legibly ......c.ccoooiiiiiiiiie
SURETY ADDRESS: NAME OF LOCAL AGENCY:
.................................................................. ADDRESS .......coiiiiieee
TELEPHONE.......ccoiiiiicee,

vii
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BOND #

CONTRACT PAYMENT BOND
(Surety Company Form)

KNOW ALL MEN BY THESE PRESENTS: That

in the State of , as principal,
2 o PRSP
a corporation duly organized under the laws of the State of .......................... and having a
usual place of business in .

as Surety, are held and flrmly bound unto the Treasurer of the State of Marne for the use
and benefit of claimants as herein below defined, in the sum of
and 00/100 Dollars ($ )
for the payment whereof Principal and Surety bind themselves, their heirs, executors and
administrators, successors and assigns, jointly and severally by these presents.

The condition of this obligation is such that if the Principal designated as Contractor in
the Contract to construct Project Number in the Municipality of
promptly satisfies all claims and demands incurred for all
labor and material, used or required by him in connection with the work contemplated by
said Contract, and fully reimburses the obligee for all outlay and expense which the
obligee may incur in making good any default of said Principal, then this obligation shall
be null and void; otherwise it shall remain in full force and effect.

A claimant is defined as one having a direct contract with the Principal or with a
Subcontractor of the Principal for labor, material or both, used or reasonably required for
use in the performance of the contract.

Signed and sealed this ............ccccovevivennn. day Of oo, , 20 ...
WITNESS: SIGNATURES:

CONTRACTOR:
T[0T (0] (- SRS
Print Name Legibly .......ccccoovvvvieienen e, Print Name Legibly .......cccocvvviiiiiieieene,

SURETY:
T [0 LU0 (TSRS
Print Name Legibly ........ccccccovvevvevennnne. Print Name Legibly .........ccccovveiiiiiiiiieee
SURETY ADDRESS: NAME OF LOCAL AGENCY:
.................................................................. ADDRESS ...,
TELEPHONE ..o ..
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March 14, 2007
Supersedes March 3, 1966

Non-federal Projects Only

NOTICE TO CONTRACTORS - PREFERRED EMPLOYEES

Sec. 1303. Public Works; minimum wage

In the employment of laborers in the construction of public works, including state
highways, by the State or by persons contracting for the construction, preference must
first be given to citizens of the State who are qualified to perform the work to which the
employment relates and, if they can not be obtained in sufficient numbers, then to
citizens of the United States. Every contract for public works construction must contain a
provision for employing citizens of this State or the United States. The hourly wage and
benefit rate paid to laborers employed in the construction of public works, including state
highways, may not be less than the fair minimum rate as determined in accordance with
section 1308. Any contractor who knowingly and willfully violates this section is subject
to a fine of not less than $250 per employee violation. Each day that any contractor
employs a laborer at less than the wage and benefit minimum stipulated in this section
constitutes a separate violation of thissection. [1997, <. 757, §1 (amd).]

lof 1
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THIS DOCUMENT MUST BE CLEARLY POSTED AT THE PERTAINING STATE FUNDED PREVATLING WAGE ;
CONSTRUCTION SITE ‘

State of Malne
Department of Labor
gureau of Labor Standards
Wage and Hour bivislon
Augusta, Maine 04333-0045
Telephone {207) 623-7906

Wage Determination - In accordance with 26 MRSA §1301 et. seq., this is a determination by the Bureau of Labor
standards, of the fair minhnum wage rate to be pald laborers and workers employed on the below titfed project.

Title of Project ——--Installation of Stand-by Genarators-Statewlde

Location of Project —Statewlde-Multiple Countles
2014 Fair Minimum Wage Rates
Building 2 Statewide
{other than 1 or 2 family homes)

Minimum  Mlslmum Minimum  Minlmum
Occupation Ttle Wage Benefit  Total Ogcupation Titls Wage Benefit  Total
Asbestos/Lead Rertoval Worker 13.00 0.89 13.83 tronworker - Structural 21.38 5.36 26,74
Backhoe Loader QOperator 18.00 2.43 20,43 Llaborers {Inc Helpers & Tenders) 13.00 .30 33.30
Boom Truck {Truck Crane} Operator 26.50 15.46 41,96 Labaorer - Skilled 16,50 1.67 18,17
Bricklayar 23.15 1.44 24.59 Loader Operator - Front-End 17.88 3,12 21.00
Bulldozer Operater . 17.98 2,55 20.53  Mechanic- Malatenance 24.00 0,15 24,15
Carpenter 19,00 220 21.29 Mechanic- Refrigaration 22.94 3.84 26,78
Carpenter ~ Acoustlcal 13,88 2497 16,85 MIlwrlght 22.50 .34 29.84
Carpenter - Rough 16,00 1.33 17,33 OllfFuel Burrier Servicer & Installer (Litensed) 24.86 5.45 27.31
cement Mason/Finisher 16.50 6,42 1692 Painter 14,00 0.00 14,00
Communlcation Equip Installer 22.00 3.81 25.81 Paver Qperator 17,25 1.63 18.88
Concrete Pump Operator . 20,50 3.53 24,03 Pipe/Steam/Sprinkler Fitter 25,00 13.84 38.84
Crane Dperator <i5 Tons 19,50 4.66 24.16 Plumber {Licensed) 23,60 3.47 27.07
Crane Operator =15 Yens) 23.00 4.36 27,36 Plumber Helper/Trainee {Licensed} 16.50 2,61 19,11
Crusher Plant Operator ' i7.00 4,06 21.06 Propane & Natural Gas Servicer & Inst 23.00 3.44 26,44
Driller - Well 14.00 3,20 17.20 Pump Installer 21.00 237 23,77
Drry-Wall Applicator 20,85 L55 22.40 Rilgger 20.00 5.83 25.83
Dry-Wall Taper & Flnishar 19.00 1.02 20,02 Roller Operater - Pavemant 17.25 541 22.66
Electeleian - Licensed 24.50 598 3049 Roofer 16,00 166 17.66
Electriclan Helper/Cable Puller {ticensed) £5.00 2.02 17.02  Sheet Meta) Warker 17.75 2,90 20.65
Elevator Constructorfinstaller 51.42 30.35 81,77 Sider 16,00 11t 17.41
Excavater Operatar 19.00 2.00 21,00 Stone Mason 26,00 0.77 20,77
Flagger 11.50 0.00 11,50 Tile Setter 22.05 3.73 25.78
Floor Layar 15.70 1.96 ° 17,66 Truck Driver - Light 16.00 4,13 2013
Glazler 23.00 2.67 25.67  Truck Priver - Medium 15.00 130 16,30
HVAC 22.66 5.07 2773 Truck Driver - Heavy 14.50 .51 15,01
{nsulation Installer 18.55 2.54 21.08  Truck Driver - Tractor Trafler 16.00 4,21 20.21
‘ronworker - Relnforclng 20.88 1,00 21.88 Eruck Driver - Mixer (Cement} 13,28 0.84 14.12

The Laborer classifications tnclude a wide range of work dutias. Therefora, if any specific occupation to be employed on this
project Is not listed tn this determination, call the Bureau of Labor Standards at the above number for further clarification.

Welders are classified In the trade to which the welding Is incldental.

Apprentices - The minimum wage rate for registered apprentices are those set forth In the standards and policles of the Maine
state Apprenticeship and Training Councl! for approved apprenticeship programs.

Posting of Schedule - Posting of this schedule Is vequired In accardance with 26 MRSA §1301 et. seq., by any contracter holding a
State contract for construction valued at $50,000 or more and any subcontractors to such a contractor.

Appeal- Any person affected by the determination of thesa rates may appeal to the Commisstoner of Ltabor by fillng a written
notice with the Commissioner stating the specific grounds of the objection withln ten [10) days from the filing of these rates with
the Secretary of State.

Datermination No: B2-015-2014 Am
Filing Date: January 14, 2014 Attest: \D' \QOW‘/
Pamela D Taylor \J

Explratlon Date: : 12-31-2014 Director
Bureau of Labor Standards

BLS 424BU (R2014) {Bullding 2 Statewide}
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Bangor, Caribou, Dixfield
Fairfield & Scarborough
Standby Generators
December 30, 2013

SPECIAL PROVISION
SECTION 103
AWARD AND CONTRACTING
(Post-Bid Qualifications)

As a condition for Award of the Contract, the lowest responsive bidder must
demonstrate successful completion of projects of similar size and scope to be considered
for the award of this contract if the bidder is not already pre qualified for the Traffic
Signals/Lighting or Building category by the Maine Department of Transportation. This
requirement includes written documentation of the experience of the firm and/or
subcontractor who will be performing the construction specified in the contract
documents, a list of recent experience in similar construction projects, including a) the
name of the owner for whom the work was performed, b) the name and telephone number
of a contact person, c) a description of the work performed, d) the total construction cost
of each project, and e) the names(s) of your subcontractor’s, project superintendent(s) and
foremen who had direct supervisory responsibility for the projects listed. Said
experience shall include, as a minimum, at least one (1) project of equal or greater
complexity as the work required by this Contract completed in the last (5) years. A
statement of the bidder’s qualifications that includes the personnel and equipment
available for the work, shall be included.

If a copy of the Contractor’s Safety Plan is not on file with the Contracts Section
of the Department, the Contractor must submit, prior to Contract award, an acceptable,
project specific Safety Plan to the Department. The Contractor’s Safety Plan shall
identify and address job hazards of the expected contract work and shall comply with all
applicable federal, State, and local laws governing safety including all applicable laws
and regulations of OSHA.

The Department will notify the Apparent Successful Bidder of the requirement for
post-bid qualifications and the Bidder must provide all of the items within 14 days of the
notice. Upon receipt of your bid qualifications, the Department will determine if the
available evidence or information satisfies the Department that the bidder is qualified to
properly carry out the terms of the Contract.

lofl
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Bangor, Caribou, Dixfield
Fairfield & Scarborough
Standby Generators
December 30, 2013

SPECIAL PROVISIONS

SPECIAL PROVISION SECTION 104
GENERAL RIGHTS AND RESPONSIBILITIES

104.3.8A. Federal Wage Rates and Labor Laws Delete the entire section 104.3.8A.

104.3.8B State Wage Rates and Labor Laws The State wage rates enclosed apply to this
project.

Page 1 of 1
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May 18, 2012

SPECIAL PROVISION
SECTION 104.5.5

GENERAL RIGHTS AND RESPONSIBILITIES
Prompt Payment of Subcontractors

104.5.5

104.5.5 Prompt Payment of Subcontractors

A. Pay When Paid The Contractor shall pay Subcontractors for all Work satisfactorily
performed and Invoiced by the Subcontractor no later than 30 Days from the date the
Contractor receives payment from the Department for such Subcontractor’s Work.

B. Payment Tracking Federal Projects On federally funded projects, the prime
contractor, subcontractors and lower-tier subcontractors will track and confirm the
delivery and receipt of all payments through the Elation System. They will be responsible
for entering all payments to all sub and lower tier contractors. MaineDOT will run a
query monthly to ensure that contractors are complying and generate an e-mail to
contractors who have not responded to confirm receipt of MaineDOT payment or
contractor payment to lower tier subcontractors.

C. Retainage The Contractor shall return to the Subcontractor all retainage withheld from the
Subcontractor within 30 Days after the date the Subcontractor's Work is satisfactorily
completed. If there is a Delay in such return of retainage, the Subcontractor may pursue all
rights it may have under the claims procedure referenced in Section 104.5.6 - Subcontractor
Claims for Payment.
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Bangor, Caribou, Dixfield
Fairfield & Scarborough
Standby Generators
January 13, 2014

SPECIAL PROVISION
SECTION 105
General Scope of Work
(Limitations of Operations)
The Contractor must notify the Department 24 hours prior to any change in work schedule.

The Contractor must notify the Department 48 hours prior to working any Saturdays.

The Contractor must notify the Department one week prior to commencing Work after
suspension.

Page 1 of 1
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Bangor, Caribou, Dixfield
Fairfield & Scarborough
Standby Generators
January 13, 2014

SPECIAL PROVISION
SECTION 107
Prosecution and Progress
(Contract Time)

The contractor will be allowed to commence work provided that all required
plans/submittals have been received and approved by the Department.

The specified Contract Completion Date is November 1, 2014. All Work must be
Complete by the Contract Completion Date specified in the Contract, and any authorized
extensions.

Completion of Physical Work occurs when the Work is complete and has undergone a
successful final inspection. Liquidated Damages will cease upon the physical completion
of the Work. Completion occurs when the Contractor has finished all Work pursuant to
the Contract, the Work is complete and has undergone a successful final inspection and
delivered documentation is complete and accepted. Completion does not mean
substantial Completion. Completion also does not mean Completion of Physical Work.

lofl
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Bangor, Caribou, Dixfield
Fairfield & Scarborough
Standby Generators
January 13, 2014

SPECIAL PROVISION SECTION 108
(Invoices and Payment)

The Contractor shall submit an itemized invoice to the Department for services monthly
and at the completion of the Work or as otherwise noted in the Contract documents for
approval and payment.

At a minimum, invoices shall include the following information:

Contractor name, address & Contract Number

Invoice Date & Number

Dates of Service

Description and Location of Service

Percent complete of each Item priced at the Unit cost for each Item at the Unit
Prices contained in the Contractor’s Bid

Extra Work agreed to by written Contract Modification

Total amount due

The Department will make payments based upon approved complete and correct invoices
for accepted Work invoiced at bid prices. No such payment will be made if, in the
judgment of the Department, the Work is not in accordance with the provisions of the
Contract.

Payments to the Contractor shall be full compensation for furnishing all labor, equipment,
materials, services, and incidentals used to perform all Work under the Contract in a
complete and acceptable manner, and for all risk, loss, damage, or expense of any kind
arising from the nature or execution of the Work. The Contractor shall pay all taxes,
charges, fees, and allowances. Except as expressly provided otherwise in this Contract,
all such taxes, charges, fees, and allowances are Incidental to the Contract. Most items
are exempt from Maine sales tax. The Contractor shall Bid in accordance with the Maine
statutory exemption from sales tax. No payments due the Contractor will be adjusted for
inflation. No interest shall be due and payable on any payment due the Contractor. The
Department may require that the Contractor submit backup documentation including
copies of receipts, invoices, and itemized payments to Subcontractors.

The Department may withhold payments claimed by the Contractor on account
of:

A. Incomplete, Inaccurate or Incorrect Invoices,
B. Defective Work or non-conforming Work,

Page 1 of 2
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C. Damages for Non-conforming, Defective or Unauthorized Work or
Equipment,

D. Damage to a third party,

E. Claims filed or reasonable evidence indicating probable filing of claims,

F. Failure of the Contractor to make payments to Subcontractors or for
Materials or labor,

G. Failure to provide the Department the opportunity to inspect the Work,

H. Substantial evidence that the Project cannot be completed for the unpaid
balance,

I. Substantial evidence that the amount due the Department will exceed the
unpaid balance,

J. Regulatory non-compliance or enforcement,

K. Failure to submit Documentation
L. AIll other causes that the Department reasonably determines negatively
affect the State’s interest.

The Contractor shall deliver the 106 Memo and the Materials Certification, as applicable,
to the Department within 30 Days of the date of the notification that the Physical Work is
Complete. Within 75 Days of the receipt of these documents, the Department will advise
the Contractor in writing of the Final Quantities and any damages to be assessed for the
Project. The Contractor shall resolve any Project issues that remain and provide the All
Bills Paid and Request for Final Payment Letters to the Department within 30 Days.
Completion occurs when the Contractor has finished all Work pursuant to the Contract,
including Delivery of all Closeout Documentation. Completion does not mean
substantial Completion. Completion also does not mean Completion of Physical Work.
The Department will make Final Payment, including the release of all remaining
retainage following Completion, when the Work is complete and has undergone a
successful final inspection and all documentation is complete.

The Acceptance by the Contractor of the final payment, as evidenced by cashing of the
final payment check, constitutes a release to the Department from all claims and liability
under the Contract. Upon Final Acceptance, the Contractor is released from further
obligation, except for warranty obligations provided for in this Contract.

Page 2 of 2
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Bangor, Caribou, Dixfield
Fairfield & Scarborough
Standby Generators
January 21, 2014

SPECIAL PROVISION
Standby Generators

Description The work shall consist of removing, replacing and installing generators and some
enclosures and disposal of construction debris, all as specified on the plans. Work is to be
performed at the Maine Department facilities located in Bangor, Caribou, Dixfield, Fairfield and
Scarborough, Maine in accordance with these contract documents.

Location Physical address for each location is as follows:

Bangor — 219 Hogan Road, Bangor

Caribou — 145 Bennet Drive

Dixfield — 547 Main Street, Dixfield

Fairfield — 10 Mountain Avenue, Fairfield
Scarborough — 51 Pleasant Hill Road, Scarborough

Variations from Materials Specified Whenever and wherever items have been identified by
describing a proprietary product, such identification is intended to be descriptive, but not
restrictive, and is used to indicate the quality and characteristics of products that are satisfactory.
Bids shall be considered as offering the item specified in the Invitation for Bid. The Department
will consider all alternates submitted by the Contractor, but is not bound to accept any which, in
its opinion, is not in the Department’s best interest and are determined by the Department to be
of equal value in all material respects to the proprietary items specified. The evaluation of and
determination as to equality of the product offered shall be the responsibility of the Department
and will be based on information furnished by the Contractor, as well as information
reasonably available to the purchasing activity.

Quality and Standards Materials and manufactured products incorporated into the work shall be
new unless otherwise specified, free from defect, and in conformity with the contract. When
material is fabricated or treated with another material or where any combination of materials is
assembled to form a finished product, any or all of which are covered by specifications, the
Department may reject the finished product if any of the components do not comply with the
specifications.  The Department may reject materials not conforming to the Specifications at
any time, and the Contractor shall remove them immediately from the project site unless
otherwise instructed by the Department. The Contractor shall not store or use rejected materials
on any Department project.

If there is no applicable standard set forth in this contract for particular Work, then the
Contractor shall perform that Work in accordance with industry standards prevailing at the time
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of bid. If the Department determines that Work is non-conforming, the Contractor shall remove,
replace, or otherwise correct all unacceptable work as directed by the Department at the expense
of the Contractor, without cost or liability to the Department.

Submittals ~ The Contractor shall submit manufacturers' specifications, product data and
installation instructions for all items furnished. The Contractor shall not be relieved of
responsibility for any deviation from the requirements of the specifications unless the contractor
has specifically informed the owner in writing of such deviation at the time of submission and
the owner has given written approval to the specific deviation. The Contractor shall not be
relieved from responsibility for errors or omissions. No portion of the work shall be
commenced until the Department has approved the submittal.

The Contractor shall provide all necessary Action Submittals, Shop Drawings, Working
Drawings to the Department for review. The Contractor shall not allow final assembly,
fabrication or installation before the Department completes its review of the applicable
submittals and Shop/Working Drawings and comments on them. The Contract price shall include
the cost of furnishing and revising all submittals and Shop/Working Drawings. The
Department's review of and comment on submittals and Shop/Working Drawings may be limited
to general conformance with basic Contract requirements relating to design concept compliance
and compliance with information given in the Contract documents regarding materials. Such
review shall not relieve the Contractor of responsibility under the Contract including the overall
correctness of submittals and Shop/Working Drawings including Engineering and mathematical
computations, quantities, dimensions to be confirmed and correlated at the job site, shop fits, and
field connections.

The Contractor's Schedule of Work shall allow the Department the following review and
comment times prior to the start of production.

First Submission: 21 Days or 1 day per drawing, whichever is greater.

Second Submission: 10 Days or 1/2 day per drawing, whichever is greater.

Each subsequent submission: 10 Days or 1/2 day per drawing, whichever is greater.
The above review times shall double for submittals that include design computations.

The Department may combine separate submissions of analytically common elements of

Work and require the per drawing review times set forth above when it determines that the
Contractor has divided Working Drawings into separate submissions for the purpose of avoiding
said per drawing review times.

The Contractor shall submit 3 sets of Drawings or electronic copy to the Department.

If the first submission does not meet accepted industry standards for Working Drawings or
Engineering design Drawings and Specifications, as determined by the Department, the entire
submission will be returned without review and will be recorded as the first submission. When
resubmitted, the review time requirements shall be those applicable to a first submission.

Informational Submittals are written and graphic information and physical samples that do not
require Department’s responsive action. These submittals may be rejected for not complying
with requirements.
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Delivery, Storage, and Handling

. Store materials off the ground and protected from the weather.

. Deliver products in manufacturers' original containers, dry, undamaged, with seals and
labels intact.

Installation

. Installation, handling and storage of all materials shall comply with
manufacturer's instructions and recommendations.

. The Contractor shall make provisions to allow safe access to the work for the

Department in order to inspect the work, facilitate ongoing inspection of the work and to
measure the work for payment purposes.

. Completed installation shall conform, to all applicable National, State and local codes.

. Existing generators will be left on the premises and remain the property of the State of
Maine for the facility manager to determine its future use or demise.

Removal of existing materials shall be accomplished without damage to the portion of the
structure that is to remain. The contractor shall be responsible for all damage to the existing
structure resulting from an act, omission, neglect, or misconduct of the Contractor until Final
Acceptance. The Contractor shall, at its sole expense, rebuild, repair, restore, or replace such
damage property of otherwise make any good losses that arise from such damage.

Training  The Contractor shall conduct onsite training at all locations for Department personnel
regarding operations, maintenance and troubleshooting.

Contractor’s Safety Program If a copy of the Contractor’s Safety Plan is not on file with the
Department, the Contractor must submit an acceptable Contractor’s Safety Plan to the
Department’s Bureau of Maintenance & Operations Section prior to Contract award. If a copy
of the Contractor’s Safety Plan is on file, the Contractor must confirm, in writing, that the plan
on file is still applicable prior to Contract award. The Contractor shall designate which portions
such submissions it considers confidential business information. If such program is revised
during the Contract Time, the Contractor shall provide the updated program to the Department.
The Contractor shall comply with its safety program and the Standard Specifications. The
Contractor shall be responsible for all claims or damages arising from failure to so comply
and indemnifies and holds harmless the Department from all claims and damages arising from
such non-compliance.

The contractor shall be responsible for the safety of all operations in connection with the
Contract and shall take all necessary actions to ensure the safety of all persons who may be in,
on or adjacent to the Site. The Contractor shall perform Work in a manner that is in
compliance with applicable OSHA requirements, and established safety practices.

Environmental Requirements and Waste Materials All waste materials shall be removed and
disposed of in accordance with all federal, state, and local laws. All such materials removed
from the site shall be the property of the contractor. Sale of these materials on site, and removal
by persons other than the contractor or his personnel, shall be at the risk of the contractor. Once
the contract is signed, responsibility for the safety of the public within the confines of the project
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shall be the responsibility of the contractor. The contractor shall be responsible for any and all
materials dropped from his trucks distant from the project. The contractor shall make his own
arrangement for disposal of materials taken from the site, and there will be no burning of
materials on or adjacent to the site.

Hazardous Materials If the Contractor encounters any condition that indicates the presence of
uncontrolled petroleum or hazardous Materials, the Contractor shall immediately stop Work,
notify the Department, treat any such conditions with extreme caution, and secure the area of
potential hazard to minimize health risks to Workers and the public, and to prevent additional
releases of contaminants into the environment. Such conditions include the presence of barrels,
tanks, unexpected odors, discoloration of soil or water, an oily sheen on soil or water,
excessively hot earth, smoke, or any other condition indicating uncontrolled petroleum or
hazardous Materials. The Contractor shall continue Work in other areas of the Project unless
otherwise directed by the Department. The Contractor shall comply with all federal, State,
and local laws concerning the handling, storage, treatment, and disposal of uncontrolled
petroleum or hazardous Material.

Final Cleaning The Contractor shall clean each surface or unit to condition expected in an
average commercial building cleaning and maintenance program and comply with manufacturer's
written instructions.

1. Clean Project site, yard, and grounds, in areas disturbed by construction activities,
including landscape development areas, of rubbish, waste material, litter, and other
foreign substances.

2. Sweep areas broom clean. Remove petrochemical spills, stains, and other foreign
deposits.

3. Remove tools, construction equipment, machinery, and surplus material from
Project site.

4. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition,
free of stains, films, and similar foreign substances. Avoid disturbing natural
weathering of exterior surfaces. Restore reflective surfaces to their original
condition.

5. Remove debris and surface dust from limited access spaces, including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

6. Remove labels that are not permanent.

7. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.
Replace finishes and surfaces that cannot be satisfactorily repaired or restored or
that already show evidence of repair or restoration.

8. Do not paint over "UL" and similar labels, including mechanical and electrical
nameplates.

9. Wipe surfaces of mechanical and electrical equipment, and similar equipment.
Remove excess lubrication, paint and mortar droppings, and other foreign
substances. Replace parts subject to unusual operating conditions.
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Closeout Documentation The following documents shall be added to the required list of closeout
documentation:

Project Record Drawings

Warranties

Operations and Maintenance Data

The Contractor shall prepare and submit Project Record Documents, operation and maintenance
manuals, and similar final record information.

Warranty  The Contractor shall guarantee work for one (1) year from date of Final Acceptance
by the Department. The Physical Work must be Complete and in Conformity with the Contract
and the Closeout Documentation, exclusive of the All Bills Paid and Request for Final Payment
Letters, in order for the Department to finally “accept” the Project. All defects occurring during
guarantee period, shall be corrected without cost to the Owner. The contractor unconditionally
warrants and guarantees to the owner that all work will be of good quality, free from faults and
defects, and in conformance with the specification. All work not conforming to these
requirements, including substitutions not properly approved and authorized, may be considered
defective. If required by the owner, the contractor shall furnish satisfactory evidence as to the
kind and quality of materials and equipment. If the Department discovers any warranty
defects during the warranty period, the Contractor agrees to perform all remedial work, at
no additional cost or liability to the Department. Remedial Work will be completed within two
weeks unless a more immediate response is required for safety or convenience, as determined
by the Department.

The Contractor agrees that the warranty obligations provided by this Contract shall be reported
as an outstanding obligation in the event of bankruptcy, dissolution, or the sale, merger, or
cessation of operations of the Contractor.

Manufacturer’s warranties shall also be provided in accordance with the contract documents.

Method of Measurement The Standby Generators will each be measured for payment as one
lump sum, complete in place and accepted.

Basis of Payment The Standby Generators will be paid for at the contract lump sum price,
complete and accepted which shall be full compensation for the work indicated on the plans and
as called for in the contract, including removing and disposing of existing generators
construction debris, furnishing and installing generators, constructing enclosures and labor,
equipment and materials for construction and other contract related incidentals necessary to
complete the work.
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Payment will be made under:

Pay Item Pay Unit

Standby Generator — Bangor Lump Sum
Standby Generator — Caribou Lump Sum
Standby Generator — Dixfield Lump Sum
Standby Generator — Fairfield Lump Sum
Standby Generator — Scarborough Lump Sum
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MaineDOT Stand-By Generator Project Issued for Bid

4/11/14
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MaineDOT Stand-By Generator Project Issued for Bid

4/11/14

SECTION 033053 - MISCELLANEOUS CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section includes cast-in-place concrete, including reinforcement, concrete materials, mixture
design, placement procedures, and finishes.

Related Sections:

1. Section 260543 "Underground Ducts and Raceways for Electrical Systems” for concrete
encased duct banks.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

LEED Submittals:

1. Product Data for Credit MR 4: For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer recycled content.
Include statement indicating cost for each product having recycled content.

2. Design Mixtures for Credit ID 1.1: For each concrete mixture containing fly ash as a
replacement for portland cement or other portland cement replacements. For each design
mixture submitted, include an equivalent concrete mixture that does not contain portland
cement replacements, to determine amount of portland cement replaced.

Other Action Submittal:

1. Design Mixtures: For each concrete mixture.

QUALITY ASSURANCE

Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94/C 94M requirements for
production facilities and equipment.

Comply with the following sections of ACI 301 (ACI 301M), unless modified by requirements
in the Contract Documents:
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"General Requirements."

"Formwork and Formwork Accessories."
"Reinforcement and Reinforcement Supports."”
"Concrete Mixtures."

"Handling, Placing, and Constructing."
"Lightweight Concrete."

SNk L=

Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and
Materials."

PART 2 - PRODUCTS

2.1

A.

2.2

A.

D.

23

A.

B.

C.

24

A.

B.

FORMWORK

Furnish formwork and formwork accessories according to ACI 301 (ACI 301M).

STEEL REINFORCEMENT

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
Plain-Steel Wire: ASTM A 82/A 82M, as drawn.

Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, fabricated from as-drawn steel
wire into flat sheets.

Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of the same type, brand, and
source throughout Project:

Portland Cement: ASTM C 150, [Type I/II] Normal-Weight Aggregate: ASTM C 33, graded,
3/4 inch nominal maximum aggregate size.

Water: ASTM C 94/C 94M.

ADMIXTURES
Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with
other admixtures and that will not contribute water-soluble chloride ions exceeding those
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permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium
chloride.

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

2. Retarding Admixture: ASTM C 494/C 494M, Type B.

3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type I1.

CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming; manufactured for application
to fresh concrete.

Absorptive Cover: AASHTO M 182, Class 3, burlap cloth or cotton mats.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
Water: Potable.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.

Clear,], Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1, Class A.

CONCRETE MIXTURES
Comply with ACI 301 (ACI 301M) requirements for concrete mixtures.

Normal-Weight Concrete: Prepare design mixes, proportioned according to ACI301
(ACI 301M), as follows:

1. Minimum Compressive Strength: 4500 psi at 28 days.

2. Maximum Water-Cementitious Materials Ratio: 0.50

3. Cementitious Materials: Use fly ash, pozzolan, ground granulated blast-furnace slag, and
silica fume as needed to reduce the total amount of portland cement, which would
otherwise be used, by not less than 40 percent.

4. Slump Limit: 4 inches 8 inches (200 mm) for concrete with verified slump of 2 to 4
inches (50 to 100 mm) before adding high-range water-reducing admixture or
plasticizing admixture plus or minus 1 inch (25 mm).

5. Air Content: Maintain within range permitted by ACI 301 (ACI 301M). Do not allow air
content of trowel-finished floor slabs to exceed 3 percent. Limit exterior concrete
applications to 6 percent.

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.
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1. When air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to
60 minutes.

Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.

1. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2
minutes, but not more than 5 minutes after ingredients are in mixer, before any part of
batch is released.

2. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds
for each additional 1 cu. yd. (0.76 cu. m).

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mix type, mix time, quantity, and amount of water
added. Record approximate location of final deposit in structure.

PART 3 - EXECUTION

3.1

A.

3.2

A.

33

A.

34

A.

B.

C.

FORMWORK

Design, construct, erect, brace, and maintain formwork according to ACI 301 (ACI 301M).

EMBEDDED ITEMS

Place and secure anchorage devices and other embedded items required for adjoining work
attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

STEEL REINFORCEMENT

Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting
reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.

JOINTS

General: Construct joints true to line with faces perpendicular to surface plane of concrete.

Construction Joints: Locate and install so strength and appearance of concrete are not impaired,
at locations indicated or as approved by Architect.

Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning
concrete into areas as indicated. Construct contraction joints for a depth equal to at least [one-
fourthof concrete thickness, as follows:
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1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing
each edge of joint with groover tool to a radius of 1/8 inch (3.2 mm). Repeat grooving of
contraction joints after applying surface finishes. Eliminate groover marks on concrete
surfaces.

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete
when cutting action will not tear, abrade, or otherwise damage surface and before
concrete develops random contraction cracks.

CONCRETE PLACEMENT
Comply with ACI 301 (ACI 301M)for placing concrete.

Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301 (ACI 301M).

Do not add water to concrete during delivery, at Project site, or during placement.
Consolidate concrete with mechanical vibrating equipment.
Equipment Bases and Foundations:

1. Coordinate sizes and locations of concrete bases with actual equipment provided.

2. Construct concrete bases 6 inches (150 mm) high unless otherwise indicated; and
extend base not less than 6 inches (150 mm) in each direction beyond the maximum
dimensions of supported equipment unless otherwise indicated or unless required for
seismic anchor support.

3. Minimum Compressive Strength 4500 psi (31 MPa) at 28 days.

4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete
base.

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base, and anchor into structural concrete substrate.

6. Prior to pouring concrete, place and secure anchorage devices. Use setting drawings,
templates, diagrams, instructions, and directions furnished with items to be embedded.

7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for proper

attachment to supported equipment.

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defective areas repaired and patched. Remove fins and other projections exceeding 1/2 inch
(13 mm).

1. Apply to concrete surfaces not exposed to public view

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
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formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces, unless otherwise indicated.

FINISHING UNFORMED SURFACES

General: Comply with ACI 302.1R for screeding, restraightening, and finishing operations for
concrete surfaces. Do not wet concrete surfaces.

Screed surfaces with a straightedge and strike off. Begin initial floating using bull floats or
darbies to form a uniform and open-textured surface plane before excess moisture or bleedwater
appears on surface.

1. Do not further disturb surfaces before starting finishing operations.

Float Finish: Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and to
floor and slab surfaces to be covered with fluid-applied or sheet waterproofing, fluid-applied or
direct-to-deck-applied membrane roofing, or sand-bed terrazzo.

Nonslip Broom Finish: Apply a nonslip broom finish to surfaces indicated and to exterior
concrete platforms, steps, and ramps. Immediately after float finishing, slightly roughen
trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI306.1 for cold-weather protection and with ACI 301
(ACI 301M) for hot-weather protection during curing.

Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h (1 kg/sq. m x h) before and during
finishing operations. Apply according to manufacturer's written instructions after placing,
screeding, and bull floating or darbying concrete, but before float finishing.

Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.

Curing Methods: Cure formed and unformed concrete for at least seven days by one or a
combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:

a. Water.
b. Continuous water-fog spray.
c. Absorptive cover, water saturated and kept continuously wet. Cover concrete

surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at
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least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less
than seven days. Immediately repair any holes or tears during curing period using cover
material and waterproof tape.

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating and repair
damage during curing period.

39 REPAIRS

A.  Remove and replace concrete that does not comply with requirements in this Section.
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END OF SECTION 033053
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

14 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For testing agency.

B.  Field quality-control reports.

1.5 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES
A.  Aluminum and Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

B.  Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-THWN-
2.
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CONNECTORS AND SPLICES

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.

SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Comply with NFPA 70.

PART 3 - EXECUTION

3.1

A.

B.

32

A.

B.

C.

33

A.

B.

C.

D.

CONDUCTOR MATERIAL APPLICATIONS

Feeders: Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders No. 4
AWG and larger. Provide material indicated on the drawings. Stranded for No. 8 AWG and
larger.

Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and
larger.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

Service Entrance: Type THHN-2-THWN-2, single conductors in raceway.

Feeders: Type THHN-2-THWN-2, single conductors in raceway.

Branch Circuits: Type THHN-2-THWN-2, single conductors in raceway.

INSTALLATION OF CONDUCTORS AND CABLES

Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

Install exposed conduits parallel and perpendicular to surfaces of exposed structural members,
and follow surface contours where possible.
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Support conduits according to Section 260529 "Hangers and Supports for Electrical Systems."

CONNECTIONS
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-486B.
Make splices, terminations, and taps that are compatible with conductor material and that
possess equivalent or better mechanical strength and insulation ratings than unspliced

conductors.

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

IDENTIFICATION

Identify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems."

Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform the following tests and inspections:

1. After installing conductors and cables and before electrical circuitry has been energized,
test service entrance and feeder conductors for compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.
3. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final

Acceptance, perform an infrared scan of each termination and splice in conductors No. 3
AWG and larger. Remove box and equipment covers so splices are accessible to portable
scanner. Correct deficiencies determined during the scan.
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a. Instrument: Use an infrared scanning device designed to measure temperature or to

detect significant deviations from normal values. Provide calibration record for
device.

b. Record of Infrared Scanning: Prepare a certified report that identifies splices

checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

D.  Test and Inspection Reports: Prepare a written report to record the following:
1. Procedures used.
Results that comply with requirements.
3. Results that do not comply with requirements and corrective action taken to achieve

compliance with requirements.

E. Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY
Section includes grounding and bonding systems and equipment.

Section includes grounding and bonding systems and equipment, plus the following special
applications:

1. Underground distribution grounding.
2. Foundation steel electrodes.
ACTION SUBMITTALS

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS

As-Built Data: Plans showing dimensioned as-built locations of grounding features specified in
"Field Quality Control" Article, including the following:

1. Ground rods.
2. Grounding arrangements and connections for separately derived systems.

Qualification Data: For testing agency and testing agency's field supervisor.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For grounding to include in emergency, operation, and
maintenance manuals.

1. Include the following:

a. Instructions for periodic testing and inspection of grounding features at grounding
connections for separately derived systems based on NFPA 70B.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 1

56



MaineDOT Stand-By Generator Project Issued for Bid

1.6

A.

B.

C.

4/11/14
1) Tests shall determine if ground-resistance or impedance values remain
within specified maximums, and instructions shall recommend corrective
action if values do not.
2) Include recommended testing intervals.
QUALITY ASSURANCE
Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

23

A.

B.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Burndy:; Part of Hubbell Electrical Systems.

Dossert; AFL Telecommunications LLC.

ERICO International Corporation.

Fushi Copperweld Inc.

Galvan Industries, Inc.; Electrical Products Division, LLC.
Harger Lightning and Grounding.

ILSCO.

0O-Z/Gedney: A Brand of the EGS Electrical Group.

PN B L=

SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Comply with UL 467 for grounding and bonding materials and equipment.

CONDUCTORS

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by
applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.
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2. Stranded Conductors: ASTM B 8.

3. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in
diameter.

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

5. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8

inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
6. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

24 CONNECTORS

A.  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in
which used and for specific types, sizes, and combinations of conductors and other items

connected.
B.  Bolted Connectors for Conductors and Pipes: Copper or copper alloy.
C.  Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for

materials being joined and installation conditions.

25 GROUNDING ELECTRODES

A.  Ground Rods: Copper-clad steel; 5/8 by 96 inches (16 by 2400 mm).

PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and larger unless otherwise indicated.

B.  Underground Grounding Conductors: Install bare copper conductor, No. 2/0 AWG minimum.

1. Bury at least 24 inches (600 mm) below grade.

C. Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors except as otherwise indicated.
3. Connections to Structural Steel: Welded connectors.

32 GROUNDING AT THE SERVICE
A.  Equipment grounding conductors and grounding electrode conductors shall be connected to the

ground bus. Install a main bonding jumper between the neutral and ground buses at the existing
normal power service only.
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GROUNDING SEPARATELY DERIVED SYSTEMS

Generator: Install grounding electrode(s) at the generator location. The electrode shall be
connected to the equipment grounding conductor and to the frame of the generator.

Install two ground rods and ground ring around the pad. Ground pad-mounted equipment and
noncurrent-carrying metal items by connecting them to underground cable and grounding
electrodes. Install tinned-copper conductor not less than No. 2 AWG for ground ring and for
taps to equipment grounding terminals. Bury ground ring not less than 6 inches (150 mm) from
the foundation.

Comply with IEEE C2 grounding requirements.

EQUIPMENT GROUNDING

Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

1. Feeders and branch circuits.
2. Flexible raceway runs.
INSTALLATION

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

Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or final grade
unless otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging coating if
any.

2. For grounding electrode system, install at least two rods spaced at least one-rod length

from each other and located at least the same distance from other grounding electrodes,
and connect to the service grounding electrode conductor.

Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance
except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install
bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection
is required, use a bolted clamp.
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FIELD QUALITY CONTROL
Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.
1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and

to assist in testing.

Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.
2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,

electrical connections with a calibrated torque wrench according to manufacturer's
written instructions.

3. Test completed grounding system at each location where a maximum ground-resistance
level is specified, at service disconnect enclosure grounding terminal. Make tests at
ground rods before any conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of
precipitation and without soil being moistened by any means other than natural
drainage or seepage and without chemical treatment or other artificial means of
reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

Grounding system will be considered defective if it does not pass tests and inspections.
Prepare test and inspection reports.
Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.

Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect
promptly and include recommendations to reduce ground resistance.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 5

60



MaineDOT Stand-By Generator Project Issued for Bid
4/11/14

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  This Section includes the following:

1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.

1.3 DEFINITIONS
A.  EMT: Electrical metallic tubing.
B. IMC: Intermediate metal conduit.

C.  RMC: Rigid metal conduit.

1.4 PERFORMANCE REQUIREMENTS

A.  Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

B.  Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

C. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five times the
applied force.

1.5 ACTION SUBMITTALS
A.  Product Data: For the following:
1. Steel slotted support systems.
B.  Shop Drawings: Show fabrication and installation details and include calculations for the

following:
1. Steel slotted channel systems. Include Product Data for components.
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Equipment supports.

1.6 INFORMATIONAL SUBMITTALS

A.  Welding certificates.

1.7 QUALITY ASSURANCE

A.  Comply with NFPA 70.

1.8 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified together with concrete Specifications.

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
A.  Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.
1. Available Manufacturers: Subject to compliance with requirements, manufacturers

4.

5.

offering products that may be incorporated into the Work include, but are not limited to,
the following:

Allied Tube & Conduit.

Cooper B-Line, Inc.

ERICO International Corporation.
GS Metals Corp.

Thomas & Betts Corporation.
Unistrut; Atkore International.
Wesanco, Inc.

wee an s

Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-
4.

Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating
applied according to MFMA-4.

Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-
4.

Channel Dimensions: Selected for applicable load criteria.

B.  Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C.  Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated
fittings, designed for types and sizes of raceway or cable to be supported.
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D.  Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their
supports to building surfaces include the following:

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

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) Hilti, Inc.

2) ITW Ramset/Red Head: Illinois Tool Works, Inc.
3) MKT Fastening, LLC.

4) Simpson Strong-Tie Co., Inc.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities appropriate
for supported loads and building materials in which used.

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) Cooper B-Line, Inc.

2) Empire Tool and Manufacturing Co., Inc.

3) Hilti, Inc.

4) ITW Ramset/Red Head: Illinois Tool Works, Inc.
5) MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for

attached structural element.

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

Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

S

PART 3 - EXECUTION

3.1 APPLICATION

A.  Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.
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Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) in
diameter.

Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems
and for fastening raceways to trapeze supports.

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

Raceway Support Methods: In addition to methods described in NECA 1, RMC may be
supported by openings through structure members, as permitted in NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 1b (90 kg).

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1 To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3 To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.

4. To Existing Concrete: Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm)
thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs
less than 4 inches (100 mm) thick.

6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers
and nuts or Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.

7. To Light Steel: Sheet metal screws.

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
disconnect switches, control enclosures, pull and junction boxes, transformers, and other
devices on slotted-channel racks attached to substrate by means that meet seismic-
restraint strength and anchorage requirements.

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.
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CONCRETE BASES
Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in
both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters
from edge of the base.
Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete. Concrete materials,
reinforcement, and placement requirements are specified in Section 033053 "Miscellaneous

Cast-in-Place Concrete."

Anchor equipment to concrete base.

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply with
SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05
mm).

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.
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END OF SECTION 260529
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Metal conduits, tubing, and fittings.

2. Metal wireways and auxiliary gutters.

3. Boxes, enclosures, and cabinets.

Related Requirements:

1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior
ductbanks, manholes, and underground utility construction.

DEFINITIONS

ARC: Aluminum rigid conduit.

GRC: Galvanized rigid steel conduit.

IMC: Intermediate metal conduit.

ACTION SUBMITTALS

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and
attachment details.

Source quality-control reports.
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PART 2 - PRODUCTS

2.1

2.2

A.

m O O

e

METAL CONDUITS, TUBING, AND FITTINGS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

1. Allied Tube & Conduit.

2 Republic Conduit.

3. Robroy Industries.

4. Western Tube and Conduit Corporation.

5 Wheatland Tube Company.

Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined
in NFPA 70, by a qualified testing agency, and marked for intended location and application.

GRC: Comply with ANSI C80.1 and UL 6.

FMC: Comply with UL 1; zinc-coated steel.

LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and
NFPA 70.

2. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated
for environmental conditions where installed, and including flexible external bonding
jumper.

Joint Compound for GRC: Approved, as defined in NFPA 70, by authorities having jurisdiction
for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit
joints from corrosion and to enhance their conductivity.

METAL WIREWAYS AND AUXILIARY GUTTERS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Cooper B-Line, Inc.

2. Hoffman.

3. Square D.

Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 or Type 3R as
appropriate unless otherwise indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.
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Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

Wireway Covers: Screw-cover type unless otherwise indicated.

Finish: Manufacturer's standard enamel finish.

BOXES, ENCLOSURES, AND CABINETS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
Adalet.

Cooper Technologies Company; Cooper Crouse-Hinds.

EGS/Appleton Electric.

Erickson Electrical Equipment Company.

FSR Inc.

Hoffman.

Hubbell Incorporated.

Kraloy.

. Milbank Manufacturing Co.

10.  Mono-Systems, Inc.

11.  O-Z/Gedney.

12. RACO; Hubbell.

13.  Robroy Industries.

14.  Spring City Electrical Manufacturing Company.

15.  Stahlin Non-Metallic Enclosures.

16. Thomas & Betts Corporation.

17. Wiremold / Legrand.

O XN R LD =

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy or aluminum,
Type FD, with gasketed cover.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Device Box Dimensions: 4 inches square by 2-1/8 inches deep (100 mm square by 60 mm
deep).

Gangable boxes are prohibited.

Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 or Type 3R as
appropriate with continuous-hinge cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.
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L Cabinets:

1.

SNk

NEMA 250, Type 1 Type 3R 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.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and application.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A.  Outdoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed Conduit: GRC.
2. Concealed Conduit, Aboveground: GRC.
3. Underground Conduit: RNC, Type EPC-80-PVC, direct buried.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.
B.  Indoors: Apply raceway products as specified below unless otherwise indicated:
1. Exposed, GRC.
2. Concealed, GRC
3. Connection to Vibrating Equipment (Including Motor-Driven Equipment): FMC, except
use LFMC in damp or wet locations.
4. Damp or Wet Locations: GRC.
5 Boxes and Enclosures: NEMA 250, Type 1.
C.  Minimum Raceway Size: 3/4-inch (21-mm) trade size.
D.  Raceway Fittings: Compatible with raceways and suitable for use and location.
1. Rigid Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated.
Comply with NEMA FB 2.10.
2. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.
E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
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INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits.
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and
number of floors.

Keep raceways at least 6 inches (150 mm) 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.

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for hangers and supports.

Arrange stub-ups so curved portions of bends are not visible above finished slab.

Install no more than the equivalent of three 90-degree bends in any conduit run except for
control wiring conduits, for which fewer bends are allowed. Support within 12 inches (300 mm)
of changes in direction.

Install conduits parallel or perpendicular to building lines.
Support conduit within 12 inches (300 mm)of enclosures to which attached.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors including conductors smaller than No. 4 AWG.

Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to 1-1/4-inch (35mm) trade size and insulated throat
metal bushings on 1-1/2-inch (41-mm) trade size and larger conduits terminated with locknuts.
Install insulated throat metal grounding bushings on service conduits.

Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and larger, use
roll cutter or a guide to make cut straight and perpendicular to the length.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-1b (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end
of pull wire. Cap underground raceways designated as spare above grade alongside raceways in
use.
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Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments. Seal the interior of all
raceways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.
2. Where an underground service raceway enters a building or structure.

3. Where otherwise required by NFPA 70.

Flexible Conduit Connections: Comply with NEMA RV 3. Use flexible conduit for equipment
subject to vibration, noise transmission, or movement; and for transformers and motors.

1. Use LFMC in outdoor, damp or wet locations.

Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height measured to
center of box unless otherwise indicated.

Locate boxes so that cover or plate will not span different building finishes.

Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

INSTALLATION OF UNDERGROUND CONDUIT

Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit.
2. Install backfill in 6 lifts.
3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end

of conduit run, leaving conduit at end of run free to move with expansion and contraction
as temperature changes during this process. Firmly hand tamp backfill around conduit to
provide maximum supporting strength. After placing controlled backfill to within 12
inches (300 mm) of finished grade, make final conduit connection at end of run and
complete backfilling with normal compaction as specified in Section 312000 "Earth
Moving."

4. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and
at building entrances through floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches (75 mm) of concrete for a minimum of 12 inches (300 mm)
on each side of the coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits
penetrate building foundations, extend steel conduit horizontally a minimum of
60 inches (1500 mm) from edge of foundation or equipment base. Install insulated
grounding bushings on terminations at equipment.
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5. Underground Warning Tape: Comply with requirements in Section 260553
"Identification for Electrical Systems."

34 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

3.5 FIRESTOPPING

A.  Install firestopping at penetrations of fire-rated floor and wall assemblies.

3.6 PROTECTION

A.  Protect coatings, finishes, and cabinets from damage and deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
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END OF SECTION 260533
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SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Direct-buried conduit, ducts, and duct accessories.
2. Concrete-encased conduit, ducts, and duct accessories.

1.3 DEFINITIONS

A.  Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.

14 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Include duct-bank materials, including separators and miscellaneous components.

2. Include ducts and conduits and their accessories, including elbows, end bells, bends,
fittings, and solvent cement.

3. Include warning tape.

1.5 INFORMATIONAL SUBMITTALS
A.  Source quality-control reports.

B.  Field quality-control reports.

1.6 QUALITY ASSURANCE

A.  Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.
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1.7 FIELD CONDITIONS
A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities

occupied by Owner or others unless permitted under the following conditions, and then only
after arranging to provide temporary electrical service according to requirements indicated:

1. Notify [Architect] [Construction Manager] [Owner] no fewer than [two] <Insert
number> days in advance of proposed interruption of electrical service.
2. Do not proceed with interruption of electrical service without [Architect's]

[Construction Manager's] [Owner's] written permission.

B.  Ground Water: Assume ground-water level is at grade level unless a lower water table is noted
on Drawings.

C. Ground Water: Assume ground-water level is [36 inches (900 mm)] <Insert dimension>
below ground surface unless a higher water table is noted on Drawings.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS

A.  Comply with ANSI C2.

2.2 CONDUIT
A.  Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.

B. RNC: NEMA TC 2, Type EPC-80-PVC, UL 651, with matching fittings by same manufacturer
as the conduit, complying with NEMA TC 3 and UL 514B.

2.3 NONMETALLIC DUCTS AND DUCT ACCESSORIES

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

ARNCO Corp.

Beck Manufacturing.

Cantex, Inc.

CertainTeed Corporation.

Condux International, Inc.

ElecSys, Inc.

Electri-Flex Company.

IPEX Inc.

Lamson & Sessions; Carlon Electrical Products.
Spiraduct/AFC Cable Systems, Inc.
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e

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 -2 77



MaineDOT Stand-By Generator Project Issued for Bid

B.

C.

4/11/14

Underground Plastic Utilities Duct: NEMA TC 2, UL 651, ASTM F 512, Type EPC-80, with
matching fittings complying with NEMA TC 3 by same manufacturer as the duct.

Duct Accessories:

1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for type and
size of ducts with which used, and selected to provide minimum duct spacing indicated
while supporting ducts during concreting or backfilling.

2. Warning Tape: Underground-line warning tape specified in Section 260553
"Identification for Electrical Systems."

PART 3 - EXECUTION

3.1

A.

B.

32

A.

B.

33

A.

B.

C.

34

A.

B.

PREPARATION
Coordinate layout and installation of ducts with final arrangement of other utilities, site grading,
and surface features as determined in the field. Notify Architect if there is a conflict between

areas of excavation and existing structures or archaeological sites to remain.

Clear and grub vegetation to be removed, and protect vegetation to.

UNDERGROUND DUCT APPLICATION

Ducts for Electrical Feeders and Branch Circuits: RNC, NEMA Type EPC-80-PVC, in
concrete-encased duct bank unless otherwise indicated.

Underground Ducts Crossing Paved Paths Walks and Driveways Roadways and Railroads:
RNC, NEMA Type EPC-80-PVC, encased in reinforced concrete.

EARTHWORK

Excavation and Backfill: Do not use heavy-duty, hydraulic-operated, compaction equipment.

Restore surface features at areas disturbed by excavation, and re-establish original grades unless
otherwise indicated. Replace removed sod immediately after backfilling is completed.

Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and
mulching.

DUCT INSTALLATION

Install ducts according to NEMA TCB 2.

Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away

from buildings and equipment. Slope ducts from a high point in runs between two manholes, to
drain in both directions.
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C. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 48 inches (1200 mm), both
horizontally and vertically, at other locations unless otherwise indicated.

D. Joints: Use solvent-cemented joints in ducts and fittings and make watertight according to
manufacturer's written instructions. Stagger couplings so those of adjacent ducts do not lie in
same plane.

E. Building Wall Penetrations: Make a transition from underground duct to rigid steel conduit at
least 10 feet (3 m) outside the building wall, without reducing duct line slope away from the
building, and without forming a trap in the line. Use fittings manufactured for duct-to-conduit
transition. Install conduit penetrations of building walls as specified in Section 260544 "Sleeves
and Sleeve Seals for Electrical Raceways and Cabling."

F. Sealing: Provide temporary closure at terminations of ducts that have cables pulled. Seal spare
ducts at terminations. Use sealing compound and plugs to withstand at least 15-psig (1.03-MPa)

hydrostatic pressure.

G.  Pulling Cord: Install 100-1bf- (445-N-) test nylon cord in empty ducts.

H.  Concrete-Encased Ducts: Support ducts on duct separators.
1. Excavate trench bottom to provide firm and uniform support for duct bank.
2. Width: Excavate trench 4 inches wider than duct bank on each side.

3. Depth: Install top of duct bank at least 24 inches (600 mm) below finished grade in areas
not subject to deliberate traffic, and at least 30 inches (750 mm) below finished grade in
deliberate traffic paths for vehicles unless otherwise indicated.

4. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor
temperature.
5. Separator Installation: Space separators close enough to prevent sagging and deforming

of ducts, with not less than four spacers per 20 feet (6 m) of duct. Secure separators to
earth and to ducts to prevent floating during concreting. Stagger separators approximately
6 inches (150 mm) between tiers. Tie entire assembly together using fabric straps; do not
use tie wires or reinforcing steel that may form conductive or magnetic loops around
ducts or duct groups.

6. Minimum Space between Ducts: 3 inches (75 mm) between ducts and exterior envelope
wall, 2 inches (50 mm) between ducts for like services, and 4 inches (100 mm) between
power and signal ducts.

7. Elbows: Use manufactured rigid steel conduit elbows for stub-ups at equipment, at
building entrances through floor, and at changes of direction in duct run.

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches (75 mm) of concrete.
b. Stub-Ups to Equipment: For equipment mounted on outdoor concrete bases,

extend steel conduit horizontally a minimum of 60 inches (1500 mm) from edge of
base. Install insulated grounding bushings on terminations at equipment.

8. Reinforcement: Reinforce concrete-encased duct banks where they cross disturbed earth

and where indicated. Arrange reinforcing rods and ties without forming conductive or
magnetic loops around ducts or duct groups.
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Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting
and concrete envelope can be poured without soil inclusions; otherwise, use forms.
Concrete Cover: Install a minimum of 3 inches (75 mm) of concrete cover at top and
bottom, and a minimum of 2 inches (50 mm) on each side of duct bank.

Concreting Sequence: Pour each run of envelope between manholes or other terminations
in one continuous operation.

a. Start at one end and finish at the other, allowing for expansion and contraction of
ducts as their temperature changes during and after the pour. Use expansion
fittings installed according to manufacturer's written recommendations, or use
other specific measures to prevent expansion-contraction damage.

Pouring Concrete: Place concrete carefully during pours to prevent voids under and
between conduits and at exterior surface of envelope. Do not allow a heavy mass of
concrete to fall directly onto ducts. Allow concrete to flow to center of bank and rise up
in middle, uniformly filling all open spaces. Do not use power-driven agitating equipment
unless specifically designed for duct-bank application.

I Direct-Buried Duct Banks:

—

b

Excavate trench bottom to provide firm and uniform support for duct bank.

Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor
temperature.

Space separators close enough to prevent sagging and deforming of ducts, with not less
than four spacers per 20 feet (6 m) of duct. Secure separators to earth and to ducts to
prevent displacement during backfill and yet permit linear duct movement due to
expansion and contraction as temperature changes. Stagger spacers approximately 6
inches (150 mm) between tiers.

Depth: Install top of duct bank at least 36 inches (900 mm) below finished grade unless
otherwise indicated.

Set elevation of bottom of duct bank below frost line.

Install ducts with a minimum of 3 inches (75 mm) between ducts for like services and 6
inches (150 mm) between power and signal ducts.

Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment, at
building entrances through floor, and at changes of direction in duct run.

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches (75 mm) of concrete.
b. For equipment mounted on outdoor concrete bases, extend steel conduit

horizontally a minimum of 60 inches (1500 mm) from edge of equipment pad or
foundation. Install insulated grounding bushings on terminations at equipment.

After installing first tier of ducts, backfill and compact. Start at tie-in point and work
toward end of duct run, leaving ducts at end of run free to move with expansion and
contraction as temperature changes during this process. Repeat procedure after placing
each tier. After placing last tier, hand place backfill to 4 inches (100 mm) over ducts and
hand tamp. Firmly tamp backfill around ducts to provide maximum supporting strength.
Use hand tamper only. After placing controlled backfill over final tier, make final duct
connections at end of run and complete backfilling with normal compaction.
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a. Place minimum 3 inches (75 mm) of sand as a bed for duct bank. Place sand to a
minimum of 6 inches (150 mm) above top level of duct bank.
1. Warning Tape: Bury warning tape approximately 12 inches (300 mm) above all concrete-

encased ducts and duct banks. Align tape parallel to and within 3 inches (75 mm) of centerline
of duct bank. Provide an additional warning tape for each 12-inch (300-mm) increment of duct-
bank width over a nominal 18 inches (450 mm). Space additional tapes 12 inches (300 mm)
apart, horizontally.

3.5 GROUNDING

A.  Ground underground ducts and utility structures according to Section 260526 "Grounding and
Bonding for Electrical Systems."

3.6 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections and prepare test reports:

1. Demonstrate capability and compliance with requirements on completion of installation
of underground ducts and utility structures.
2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and

adequate bend radii, and test for out-of-round duct. Provide a minimum 6-inch- (150-
mm-) long mandrel equal to 80 percent fill of duct. If obstructions are indicated, remove
obstructions and retest.

B.  Correct deficiencies and retest as specified above to demonstrate compliance.

3.7 CLEANING
A.  Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.

Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout
ducts.

END OF SECTION 260543
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SECTION 260544 - SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Grout.
2. Silicone sealants.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 GROUT

A.  Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors.

B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

C.  Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

D.  Packaging: Premixed and factory packaged.

2.2 SILICONE SEALANTS

A.  Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of
grade indicated below.

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal
surfaces that are not fire rated.
2. Sealant shall comply with the testing and product requirements of the California

Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."
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B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand
and cure in place to produce a flexible, nonshrinking foam.
PART 3 - EXECUTION
3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
A.  Comply with NECA 1.
B.  Comply with NEMA VE 2 for cable tray and cable penetrations.
C.  Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and

mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

D.  Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves

to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for
installing sleeve-seal system.

END OF SECTION 260544
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

w

o 0

e

1.5

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Identification for raceways.

2. Identification of power and control cables.
3. Identification for conductors.

4. Underground-line warning tape.

5. Instruction signs.

6. Equipment identification labels.

7. Miscellaneous identification products.
ACTION SUBMITTALS

Product Data: For each electrical identification product indicated.

QUALITY ASSURANCE

Comply with ANSI A13.1.

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

Comply with ANSI Z535.4 for safety signs and labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks
used by label printers, shall comply with UL 969.

COORDINATION

Coordinate identification names, abbreviations, colors, and other features with requirements in
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's

wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes,
standards, and 29 CFR 1910.145. Use consistent designations throughout Project.
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Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

2.2

A.

B.

23

A.

24

A.

POWER AND CONTROL RACEWAY IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway size.

Colors for Raceways Carrying Circuits at 600 V or Less:

1. Black letters on an orange field.
2. Legend: Indicate voltage.

Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less: Slit, pre-tensioned,
flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway

or cable it identifies and to stay in place by gripping action.

Write-On Tags: Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant grommet
and cable tie for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.
POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each cable size.

Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant
coating and matching wraparound clear adhesive tape for securing ends of legend label.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.
CONDUCTOR IDENTIFICATION MATERIALS

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm)
thick by 1 to 2 inches (25 to 50 mm) wide.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.

UNDERGROUND-LINE WARNING TAPE

Tape:

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 -2
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1. Recommended by manufacturer for the method of installation and suitable to identify and
locate underground electricalutility lines.
2. Printing on tape shall be permanent and shall not be damaged by burial operations.
3. Tape material and ink shall be chemically inert, and not subject to degrading when

exposed to acids, alkalis, and other destructive substances commonly found in soils.
Color and Printing:

1. Comply with ANSI Z535.1 through ANSI Z535.5.
2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE,.

3. Pigmented polyolefin, bright-colored, continuous-printed on one side with the inscription
of the utility, compounded for direct-burial service.

Thickness: 4 mils (0.1 mm).

Weight: 18.5 1b/1000 sq. ft. (9.0 kg/100 sq. m).

3-Inch (75-mm) Tensile According to ASTM D 882: 30 Ibf (133.4 N), and 2500 psi (17.2
MPa).

SRR

WARNING LABELS AND SIGNS
Comply with NFPA 70 and 29 CFR 1910.145.

Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels,
configured for display on front cover, door, or other access to equipment unless otherwise
indicated.

Warning label and sign shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES
(915 MM)."

3. Existing Main Service Disconnect Warning: “ WARNING — BUILDING STAND-BY
POWER SERVICE DISCONNECT IS LOCATED ”

4. Existing and new Stand-By Service Disconnect Warning: "WARNING - BUILDING
UTILITY POWER SERVICE DISCONNECT IS LOCATED ”

INSTRUCTION SIGNS

Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs
up to 20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes.

1 Engraved legend with black letters on white face.

2. Punched or drilled for mechanical fasteners.

3. Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.
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A.
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Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process.
Minimum letter height shall be 3/8 inch (10 mm).

Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch (10 mm). Overlay shall
provide a weatherproof and UV-resistant seal for label.

EQUIPMENT IDENTIFICATION LABELS

Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch (10 mm). Overlay shall
provide a weatherproof and UV-resistant seal for label.

CABLE TIES

UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight,
self extinguishing, one piece, self locking, Type 6/6 nylon.

1. Minimum Width: 3/16 inch (5 mm).
Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 12,000 psi (82.7
MPa).

3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).

4. Color: Black.

MISCELLANEOUS IDENTIFICATION PRODUCTS
Paint: Select paint system applicable for surface material and location (exterior or interior).

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1

A.

INSTALLATION
Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish work.

Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.
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Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape with
adhesive appropriate to the location and substrate.

Underground-Line Warning Tape: During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches (150 to 200 mm) below
finished grade.

Painted Identification: Comply with requirements in painting Sections for surface preparation
and paint application.

IDENTIFICATION SCHEDULE

Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull
box of the following systems with self-adhesive vinyl labels with the wiring system legend and
system voltage. System legends shall be as follows:

1. Stand-By Power.
2. Normal Power.

Power-Circuit Conductor Identification, 600 V or Less: For conductors in pull and junction
boxes, use color-coding conductor tape to identify the phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use colors
listed below for ungrounded service, feeder and branch-circuit conductors.

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if
authorities having jurisdiction permit.
b. Colors for 208/120-V Circuits:

1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.

C. Colors for 480/277-V Circuits:

1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.

d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a
minimum distance of 6 inches (150 mm) from terminal points and in boxes where
splices or taps are made. Apply last two turns of tape with no tension to prevent
possible unwinding. Locate bands to avoid obscuring factory cable markings.

Install instructional sign including the color-code for grounded and ungrounded conductors
using adhesive-film-type labels.

Locations of Underground Lines: Identify with underground-line warning tape for power cable.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 -5

88



MaineDOT Stand-By Generator Project Issued for Bid
4/11/14

E.  Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive warning labels.

1. Comply with 29 CFR 1910.145.

2. Identify system voltage with black letters on an orange background.

3. Apply to exterior of door, cover, or other access.

4. For equipment with multiple power or control sources, apply to door or cover of
equipment including, but not limited to, the following:
a. Power transfer switches, manual and automatic.

5. For normal power service entrances, apply labels that identify the location of the stand-by
power service disconnect.

6. For stand-by power service entrances, apply labels that identify the location of the normal
power service disconnect.

F. Operating Instruction Signs: Install instruction signs to facilitate proper operation and

maintenance of electrical systems and items to which they connect. Install instruction signs with
approved legend where instructions are needed for system or equipment operation.

G.  Emergency Operating Instruction Signs: Install instruction signs with white legend on a red
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at
equipment used for power transfer.

H.  Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.
Apply labels to disconnect switches and protection equipment, central or master units, control
panels, control stations, terminal cabinets, and racks of each system. Systems include power,
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is
provided with its own identification.

1. Labeling Instructions:

a. Indoor Equipment: Adhesive film label. Unless otherwise indicated, provide a
single line of text with 1/2-inch- (13-mm-) high letters on 1-1/2-inch- (38-mm-)
high label; where two lines of text are required, use labels 2 inches (50 mm) high.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label.

c. Unless provided with self-adhesive means of attachment, fasten labels with
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of
the enclosure.

2. Equipment to Be Labeled:

Enclosures and electrical cabinets.
Emergency system boxes and enclosures.
Enclosed switches.

Enclosed circuit breakers.

Power transfer equipment.
Power-generating units.

"o e o
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END OF SECTION 260553
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SECTION 263213 - ENGINE GENERATORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  Section includes packaged engine-generator sets for standby power supply with the following
features:
1. Diesel engine (Scarborough, Fairfield, Caribou and Dixfield sites).
2. Natural Gas engine (Bangor site).
3. Unit-mounted cooling system.
4. Unit-mounted control and monitoring.
5. Fuel system.
6. Outdoor enclosure.

B.  Related Requirements:

1.

Section 263600 "Transfer Switches" for transfer switches including sensors and relays to
initiate automatic-starting and -stopping signals for engine-generator sets.

1.3 DEFINITIONS

A.  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.

14 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.

e

Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

Include thermal damage curve for generator.

Include time-current characteristic curves for generator protective device.

Include fuel consumption in gallons per hour for diesel and cubic feet per hour for natural
gas at 0.8 power factor at 0.5, 0.75 and 1.0 times generator capacity.

Include generator efficiency at 0.8 power factor at 0.5, 0.75 and 1.0 times generator
capacity.
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Include air flow requirements for cooling and combustion air in cfm at 0.8 power factor,
with air supply temperature of 95, 80, 70, and 50 deg F. Provide drawings showing
requirements and limitations for location of air intake and exhausts.

Include generator characteristics, including, but not limited to kw rating, efficiency,
reactances, and short-circuit current capability.

B. Shop Drawings:

1.

2.

Include plans and elevations for engine-generator set and other components specified.
Indicate access requirements affected by height of subbase fuel tank.

Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

Identify fluid drain ports and clearance requirements for proper fluid drain.

Design calculations for selecting vibration isolators and seismic restraints and for
designing vibration isolation bases.

Vibration Isolation Base Details: Detail fabrication including anchorages and attachments
to structure and to supported equipment. Include base weights.

Include diagrams for power, signal, and control wiring. Complete schematic, wiring, and
interconnection diagrams showing terminal markings for EPS equipment and functional
relationship between all electrical components.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For manufacturer.

B.  Source quality-control reports, including, but not limited to the following:

1.

3.
4.
5

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.

Report of sound generation.

Report of exhaust emissions showing compliance with applicable regulations.

Certified Torsional Vibration Compatibility: Comply with NFPA 110.

C.  Field quality-control reports.

D.  Warranty: For special warranty.

1.6 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For packaged engine generators to include in emergency,
operation, and maintenance manuals.

1.

Include the following:

a. List of tools and replacement items recommended to be stored at Project for ready
access. Include part and drawing numbers, current unit prices, and source of

supply.

ENGINE GENERATORS 263213 -2

93



MaineDOT Stand-By Generator Project Issued for Bid
4/11/14

b. Operating instructions laminated and mounted adjacent to generator location.
c. Training plan.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A.  Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

Fuses: One for every 10 of each type and rating but no fewer than one of each.
Indicator Lamps: Two for every six of each type used, but no fewer than two of each.
Filters: One set each of lubricating oil, fuel, and combustion-air filters.

Tools: Each tool listed by part number in operations and maintenance manual.

Ealb e

1.8 QUALITY ASSURANCE

A.  Installer Qualifications: Manufacturer's authorized representative who is trained and approved
by manufacturer.

B.  Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

1.9 WARRANTY

A.  Manufacturer's Warranty: 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: 5 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Caterpillar; Engine Div.
2. Kohler Co.
3. Onan/Cummins Power Generation; Industrial Business Group.

B. Source Limitations: Obtain packaged generator sets and auxiliary components through one
source from a single manufacturer.
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PERFORMANCE REQUIREMENTS

Seismic Performance: Engine-generator set housing, subbase fuel tank, engine-generator set,
batteries, battery racks, silencers, and sound attenuating equipment, accessories, and
components shall withstand the effects of earthquake motions determined according to
ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts
when subjected to the seismic forces specified and the unit will be fully operational after
the seismic event."

2. Shake-table testing shall comply with ICC-ES AC156. Testing shall be performed with
all fluids at worst case normal levels.

3. Component Importance Factor: 1.0.

ASME Compliance: Comply with ASME B15.1.
NFPA Compliance:

1. Comply with NFPA 37.
2. Comply with NFPA 70.

UL Compliance: Comply with UL 2200.

Engine Exhaust Emissions: Comply with EPA Tier 4 requirements and applicable state and
local government requirements.

Noise Emission: Comply with applicable state and local government requirements for
maximum noise level at adjacent property boundaries due to sound emitted by generator set
including engine, engine exhaust, engine cooling-air intake and discharge, and other
components of installation.

Environmental Conditions: Engine-generator system shall withstand the following
environmental conditions without mechanical or electrical damage or degradation of
performance capability:

1. Ambient Temperature: Minus 15 to plus 40 deg C.

2. Relative Humidity: Zero to 95 percent.

3. Altitude: Sea level to 1000 feet (300 m).

ASSEMBLY DESCRIPTION

Factory-assembled and -tested, water-cooled engine, with brushless generator and accessories.
Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a testing agency acceptable to authorities having jurisdiction, and marked for intended location
and application.

Induction Method: Turbocharged.

Governor: Adjustable isochronous, with speed sensing.
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E. Emissions: Comply with EPA Tier 4 requirements.

F. Mounting Frame: Structural steel framework to maintain alignment of mounted components
without depending on concrete foundation. Provide lifting attachments sized and spaced to
prevent deflection of base during lifting and moving.

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.

G.  Capacities and Characteristics:

1.

Power Output Ratings: Nominal ratings as indicated at 0.8 power factor excluding power
required for the continued and repeated operation of the unit and auxiliaries.

Output Connections:
a. One-Phase, three wire in Dixfield;
b. Three-phase, four wire in Scarborough, Fairfield, Caribou and Bangor.

Nameplates: For each major system component to identify manufacturer's name and
address, and model and serial number of component.

H. Generator-Set Performance:

1.

2.

Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage from no
load to full load.

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 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. Telephone influence
factor, determined according to NEMA MG 1, shall not exceed 50 percent.

Sustained Short-Circuit Current: For a three-phase, bolted short circuit at system output
terminals, 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.

24 ENGINE

A.  Fuel: Fuel oil, Grade DF-2 or Natural gas as noted in Part 1 of this specifications.

B.  Rated Engine Speed: 1800 rpm.
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C.  Maximum Piston Speed for Four-Cycle Engines: 2250 fpm (11.4 m/s).
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. Jacket Coolant Heater: Electric-immersion type, factory installed in coolant jacket system.

Comply with NFPA 110 requirements for Level 1 equipment for heater capacity.

F. Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine-generator-
set mounting frame and integral engine-driven coolant pump.

1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water,
with anticorrosion additives as recommended by engine manufacturer.

2. Size of Radiator: Adequate to contain expansion of total system coolant from cold start to
110 percent load condition.

3. 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.

4. Temperature Control: Self-contained, thermostatic-control valve modulates coolant flow

automatically to maintain optimum constant coolant temperature as recommended by
engine manufacturer.

5. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer
covering of aging-, ultraviolet-, and abrasion-resistant fabric.

a. Rating: 50-psig (345-kPa) maximum working pressure with coolant at 180 deg F
(82 deg C), and noncollapsible under vacuum.

b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and
equipment connections.

G.  Muffler/Silencer: Commercial type, sized as recommended by engine manufacturer and selected
with exhaust piping system to not exceed engine manufacturer's engine backpressure
requirements.

1. Minimum sound attenuation of 12 dB at 500 Hz.
2. Sound level measured at a distance of 25 feet (8 m) from exhaust discharge after

installation is complete shall be 90 dBA or less.

H.  Air-Intake Filter: Standard-duty, engine-mounted air cleaner with replaceable dry-filter element
and "blocked filter" indicator.

L. Starting System: 12-V electric, with negative ground.

1. Components: Sized so they are not damaged during a full engine-cranking cycle with
ambient temperature at maximum specified in "Performance Requirements" Article.
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Cranking Motor: Heavy-duty unit that automatically engages and releases from engine
flywheel without binding.

Cranking Cycle: 60 seconds.

Battery: Lead acid, with capacity within ambient temperature range specified in
"Performance Requirements" Atrticle to provide specified cranking cycle at least three
times without recharging.

Battery Cable: Size as recommended by engine manufacturer for cable length indicated.
Include required interconnecting conductors and connection accessories.

Battery Compartment: Factory fabricated of metal with acid-resistant finish and thermal
insulation. Thermostatically controlled heater shall be arranged to maintain battery above
10 deg C regardless of external ambient temperature within range specified in
"Performance Requirements" Article. Include accessories required to support and fasten
batteries in place. Provide ventilation to exhaust battery gases.

Battery Stand: Factory-fabricated, two-tier metal with acid-resistant finish designed to
hold the quantity of battery cells required and to maintain the arrangement to minimize
lengths of battery interconnections.

Battery-Charging Alternator: Factory mounted on engine with solid-state voltage
regulation and 35 A minimum continuous rating.

Battery Charger: Current-limiting, automatic-equalizing and float-charging type designed
for lead-acid batteries. Unit shall comply with UL 1236 and include the following
features:

a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically after
battery has lost charge until an adjustable equalizing voltage is achieved at battery
terminals. Unit shall then be automatically switched to a lower float-charging
mode and shall continue to operate in that mode until battery is discharged again.

b. Automatic Temperature Compensation: Adjust float and equalize voltages for
variations in ambient temperature from minus 40 deg F (minus 40 deg C) to 140
degF (plus 60 degC) to prevent overcharging at high temperatures and
undercharging at low temperatures.

c. Automatic Voltage Regulation: Maintain constant output voltage regardless of
input voltage variations up to plus or minus 10 percent.

d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate charging
rates.

e. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet.

DIESEL FUEL-OIL SYSTEM

Comply with NFPA 30.

Piping: Fuel-oil piping shall be Schedule 40 black steel, complying with requirements in
Section 231113 "Facility Fuel-Oil Piping." Cast iron, aluminum, copper, and galvanizing shall

not be used in the fuel-oil system.

Main Fuel Pump: Mounted on engine to provide primary fuel flow under starting and load
conditions.

Fuel Filtering: Remove water and contaminants larger than 1 micron.
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Relief-Bypass Valve: Automatically regulates pressure in fuel line and returns excess fuel to
source.

Subbase-Mounted, Double-Wall, Fuel-Oil Tank: Factory installed and piped, complying with
UL 142 fuel-oil tank. Features include the following:

1. Tank level indicator.

2. Fuel-Tank Capacity: Minimum 133 percent of total fuel required for periodic
maintenance operations between fuel refills, plus fuel for 24 hours of continuous
operation.

3. Leak detection in interstitial space.

4. Vandal-resistant fill cap.

5. Containment Provisions: Comply with requirements of authorities having jurisdiction.
GASEOUS FUEL SYSTEM

Natural-Gas Piping.
Engine Fuel System:

1. Natural-Gas, Vapor-Withdrawal System:

a. Carburetor.

b. Secondary Gas Regulators: With atmospheric vents piped to building exterior.

c. Fuel-Shutoff Solenoid Valves: NRTL-listed, normally closed, safety shutoff
valves;

d. Fuel Filters.

e. Manual Fuel Shutoff Valve.

f. Flexible Fuel Connectors.

g. Fuel change gas pressure switch.

CONTROL AND MONITORING

Automatic Starting System Sequence of Operation, Fairfield site: 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 generator set.
When mode-selector switch is switched to the on position, generator set starts. The off position
of same switch initiates generator-set shutdown. When generator set is running, specified
system or equipment failures or derangements automatically shut down generator set and
initiate alarms.

Manual Starting System Sequence of Operation, Scarborough, Caribou, Dixfield and Bangor
sites: Switching on-off switch on the generator control panel to the on position starts generator
set. The off position of same switch initiates generator-set shutdown. When generator set is
running, specified system or equipment failures or derangements automatically shut down
generator set and initiate alarms.

Comply with UL 508A.
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D.  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.
Panel shall be powered from the engine-generator set battery.

E. Indicating Devices : Include the following:
1. AC voltmeter.
2. AC ammeter.
3. AC frequency meter.
4. Supplying load indicator.
5. Ammeter and voltmeter phase-selector switches.
6. DC voltmeter (alternator battery charging).
7. Engine-coolant temperature gage.
8. Engine lubricating-oil pressure gage.
9. Running-time meter.

F. Protective Devices and Controls in Local Control Panel: Shutdown devices and common visual
alarm indication include the following:

1. Start-stop switch.
2. Overcrank shutdown device.
3. Overspeed shutdown device.
4. Coolant high-temperature shutdown device.
5. Coolant low-level shutdown device.
6. Low lube oil pressure shutdown device.
7. Overcrank alarm.
8. Overspeed alarm.
9. Coolant high-temperature alarm.
10.  Coolant low-temperature alarm.
11.  Coolant low-level alarm.
12.  Low lube oil pressure alarm.
13.  Lamp test.
14.  Contacts for local and remote common alarm.
15.  Coolant high-temperature prealarm.
16.  Generator-voltage adjusting rheostat.
17.  Main fuel tank low-level alarm.
a. Low fuel level alarm shall be initiated when the level falls below that required for
operation for the duration required in "Fuel Tank Capacity" Paragraph in "Diesel
Fuel-Oil System" Article.
18.  Run-Off-Auto switch (Fairfield Site only).
19.  Control switch not in automatic position alarm (Fairfield Site only).
20.  Generator overcurrent protective device not closed alarm.
G.  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.
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Common Remote Panel with Common Audible Alarm (Fairfield Site only): Comply with
NFPA 110 requirements for Level 2 systems. Include necessary contacts and terminals in
control and monitoring panel. Remote panel shall be powered from the engine-generator set
battery.

GENERATOR OVERCURRENT AND FAULT PROTECTION

Generator Circuit Breakers: Molded-case, thermal-magnetic type; 100 percent rated; complying
with UL 489.

1. Tripping Characteristic: Designed specifically for generator protection.
2. Trip Rating: Matched to generator output rating.

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 shall continuously monitor current level in each
phase of generator output, integrate generator heating effect over time, and predict when
thermal damage of alternator will occur. When signaled by generator 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 load circuits. Protector performs the following
functions:

1. Initiates a generator overload alarm when 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. Contacts shall be available for
load shed functions.

2. Under single or three-phase fault conditions, regulates generator to 300 percent of rated
full-load current for up to 10 seconds.
3. As overcurrent heating effect on the generator approaches the thermal damage point of

the unit, 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.

GENERATOR, EXCITER, AND VOLTAGE REGULATOR

Comply with NEMA MG 1.

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. Provide six lead alternator.

Range: Provide limited range of output voltage by adjusting the excitation level.
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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.
Enclosure: Dripproof.

Instrument Transformers: Mounted within generator enclosure.

Voltage Regulator: Solid-state type, separate from exciter, providing performance as specified
and as required by NFPA 110.

1. Adjusting Rheostat on Control and Monitoring Panel: Provide plus or minus 5 percent
adjustment of output-voltage operating band.

2. Maintain voltage within 30 percent on one step, full load.

3. Provide anti-hunt provision to stabilize voltage.

4. Maintain frequency within 15 percent and stabilize at rated frequency within 5 seconds.

OUTDOOR GENERATOR-SET ENCLOSURE

Description: Vandal-resistant, sound-attenuating, 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.

Description: Prefabricated or pre-engineered galvanized-steel-clad, integral structural-steel-
framed, walk-in enclosure, erected on concrete foundation.

1. Structural Design and Anchorage: Comply with ASCE 7 for wind loads up to 100 mph

(160 km/h).

2. Hinged Doors: With padlocking provisions.

3. Thermal Insulation: Manufacturer's standard materials and thickness selected to maintain
winter interior temperature within operating limits required by engine-generator-set
components.

4, Muffler Location: External to 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.

VIBRATION ISOLATION DEVICES

Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged in
single or multiple layers, molded with a nonslip pattern and galvanized-steel baseplates of
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sufficient stiffness for uniform loading over pad area, and factory cut to sizes that match
requirements of supported equipment.

Material: Standard neoprene or natural rubber separated by steel shims.
Shore "A" Scale Durometer Rating: 50.

Number of Layers: Two.

Minimum Deflection: 1 inch (25 mm).

Ll NS

Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic restraint.

1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due to wind
loads or if weight is removed; factory-drilled baseplate bonded to 1/4-inch- (6-mm-)
thick, elastomeric isolator pad attached to baseplate underside; and adjustable equipment
mounting and leveling bolt that acts as blocking during installation.

2. Outside Spring Diameter: Not less than 80 percent of compressed height of the spring at
rated load.

3. Minimum Additional Travel: 50 percent of required deflection at rated load.

4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5 Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

6. Minimum Deflection: 1 inch (25 mm).

Provide vibration isolation and flexible connectors materials for steel piping.

Vibration isolation devices shall not be used to accommodate misalignments or to make bends.

FINISHES

Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over
corrosion-resistant pretreatment and compatible 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 and with IEEE 115.

PART 3 - EXECUTION

3.1

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.
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Examine roughing-in for 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.

PREPARATION

Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary electrical service according to requirements indicated:

1. Notify Owner no fewer than two working days in advance of proposed interruption of
electrical service.

2. Do not proceed with interruption of electrical service without Owner's written
permission.

INSTALLATION

Comply with packaged engine-generator manufacturers' written installation and alignment
instructions and with NFPA 110.

Equipment Mounting:

1. Install packaged engine generators on cast-in-place concrete equipment bases. Comply
with requirements for equipment bases and foundations specified in Section 033053
"Miscellaneous Cast-in-Place Concrete."

2. Coordinate size and location of concrete bases for packaged engine generators. Cast
anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are
specified with concrete.

Install packaged engine-generator to provide access, without removing connections or
accessories, for periodic maintenance.

Install packaged engine-generator with elastomeric isolator pads or restrained spring isolators
having a minimum deflection of 1 inch (25 mm) on 4-inch- (100-mm-) high concrete base.
Secure enclosure to anchor bolts installed in concrete bases.

Install Schedule 40, black steel piping with welded joints and connect to engine muffler. Install
thimble at wall (Dixfield site only). Piping shall be same diameter as muffler outlet.

1. Install flexible connectors and steel piping materials according to requirements in
Section 232116 Hydronic Piping Specialties."
2. Insulate muffler/silencer and exhaust system components (Dixfield site only)

Copper and galvanized steel shall not be used in the fuel-oil piping system.

Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not
specified to be factory mounted.
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CONNECTIONS

Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine-generator
to allow service and maintenance.

Connect engine exhaust pipe to engine with flexible connector.

Connect fuel piping to engines with a gate valve and union and flexible connector.

1. Install manual shutoff valve in a remote location to isolate natural-gas supply to the
generator enclosure.
2. Vent gas pressure regulators outside building a minimum of 60 inches (1500 mm) from

building openings.

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables." Provide a minimum of one 90 degree bend in flexible conduit routed to the generator
set from a stationary element.

IDENTIFICATION

Identify system components according to Section 260553 "Identification for Electrical
Systems."

Install a sign indicating “THE GENERATOR NEUTRAL IS BONDED TO THE MAIN
SERVICE NEUTRAL AT THE MAIN SERVICE LOCATION.”

FIELD QUALITY CONTROL

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections.

Tests and Inspections:

1. Perform tests recommended by manufacturer and each visual and mechanical inspection
and electrical and mechanical test listed in the first two subparagraphs as specified in
NETA Acceptance Testing Specification. Certify compliance with test parameters.

a. Visual and Mechanical Inspection

1) Compare equipment nameplate data with drawings and specifications.
2) Inspect physical and mechanical condition.

3) Inspect anchorage, alignment, and grounding.

4) Verify the unit is clean.

b. Electrical and Mechanical Tests
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1) Perform insulation-resistance tests in accordance with IEEE 43.

2) Test protective relay devices.

3) Verify phase rotation, phasing, and synchronized operation as required by
the application.

4) Functionally test engine shutdown for low oil pressure, overtemperature,
overspeed, and other protection features as applicable.

5) Conduct performance test in accordance with NFPA 110.

6) Verify correct functioning of the governor and regulator.

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.

C.  Coordinate tests with tests for transfer switches and run them concurrently.

D. Test instruments shall have been calibrated within the last 12 months, traceable to NIST
Calibration Services, and adequate for making positive observation of test results. Make
calibration records available for examination on request.

E. Leak Test: After installation, charge exhaust, coolant, and fuel systems and test for leaks. Repair
leaks and retest until no leaks exist.

F. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

G.  Remove and replace malfunctioning units and retest or re-inspect as specified above.

H.  Retest: Correct deficiencies identified by tests and observations and retest until specified
requirements are met.

L. 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.

1. Infrared Scanning: After Substantial Completion, but not more than 60 days after final
acceptance, perform an infrared scan of each power wiring termination and each bus connection
while running with maximum load. Remove all access panels so terminations and connections
are accessible to portable scanner.
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1. Instrument: Use an infrared scanning device designed to measure temperature or to detect
significant deviations from normal values. Record of Infrared Scanning: Prepare a
certified report that identifies terminations and connections checked and that describes
scanning results. Include notation of deficiencies detected, remedial action taken, and
observations after remedial action.

3.7 MAINTENANCE SERVICE

A.  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. Provide parts and supplies same as those used in the manufacture and
installation of original equipment.

3.8 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain packaged engine generators.

END OF SECTION 263213

ENGINE GENERATORS 263213 - 16 107



MaineDOT Stand-By Generator Project Issued for Bid
4/11/14

SECTION 263600 - TRANSFER SWITCHES
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section includes transfer switches rated 600 V and less, including the following:
1. Automatic transfer switches.
2. Nonautomatic transfer switches.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated. Include rated capacities, weights, operating
characteristics, furnished specialties, and accessories.

B. Shop Drawings: Dimensioned plans, elevations, sections, and details showing minimum
clearances, conductor entry provisions, gutter space, installed features and devices, and material
lists for each switch specified.

1. Single-Line Diagram: Show connections between transfer switch, bypass/isolation
switch, power sources, and load; and show interlocking provisions for each combined
transfer switch and bypass/isolation switch.

14 INFORMATIONAL SUBMITTALS

A. Qualification Data: For manufacturer.

B.  Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For each type of product to include in emergency, operation,
and maintenance manuals. Include the following:

1. Features and operating sequences, both automatic and manual.

2. List of all factory settings of relays; provide relay-setting and calibration instructions,
including software, where applicable.
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1.6 QUALITY ASSURANCE

A.  Manufacturer Qualifications: Maintain a service center capable of providing training, parts, and
emergency maintenance repairs within a response period of less than eight hours from time of
notification.

B.  Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Electrical Testing
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering

Technologies to supervise on-site testing specified in Part 3.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

D.  Comply with NEMA ICS 1.
E. Comply with NFPA 70.

F. Comply with UL 1008 unless requirements of these Specifications are stricter.

1.7 FIELD CONDITIONS

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary electrical service:

1. Notify Owner no fewer than two days in advance of proposed interruption of electrical
service.

2. Do not proceed with interruption of electrical service without Owner's written
permission.

1.8 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Section 033053 "Miscellaneous
Cast-in-Place Concrete."

PART 2 - PRODUCTS

2.1 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS
A.  Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and total system

transfer, including tungsten filament lamp loads not exceeding 30 percent of switch ampere
rating, unless otherwise indicated.
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Tested Fault-Current Closing and Withstand Ratings: Adequate for duty imposed by protective
devices at installation locations in Project under the fault conditions indicated, based on testing
according to UL 1008.

1. Where transfer switch includes internal fault-current protection, rating of switch and trip
unit combination shall exceed indicated fault-current value at installation location.

Solid-State Controls: Repetitive accuracy of all settings shall be plus or minus 2 percent or
better over an operating temperature range of minus 20 to plus 70 deg C.

Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage-surge
withstand capability requirements when tested according to IEEE C62.41. Components shall
meet or exceed voltage-impulse withstand test of NEMA ICS 1.

Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or electric-
motor-operated mechanism, mechanically and electrically interlocked in both directions.

Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated current
between active power sources.

1. Limitation: Switches using molded-case switches or circuit breakers or insulated-case
circuit-breaker components are not acceptable.
2. Switch Action: Double throw; mechanically held in both directions.

3. Contacts: Silver composition or silver alloy for load-current switching. Conventional
automatic transfer-switch units, rated 225 A and higher, shall have separate arcing
contacts.

Neutral Terminal: Solid and fully rated, unless otherwise indicated.

Factory Wiring: Train and bundle factory wiring and label, consistent with Shop Drawings,
either by color-code or by numbered or lettered wire and cable tape markers at terminations.
Color-coding and wire and cable tape markers are specified in Section 260553 "Identification
for Electrical Systems."

1. Designated Terminals: Pressure type, suitable for types and sizes of field wiring
indicated.

2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or bottom
entrance of feeder conductors as indicated.

3. Control Wiring: Equipped with lugs suitable for connection to terminal strips.

Enclosures: General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL 508,
unless otherwise indicated.
AUTOMATIC TRANSFER SWITCHES

Switching Arrangement: Double-throw type, incapable of pauses or intermediate position stops
during normal functioning, unless otherwise indicated.

Manual Switch Operation: Under load, with door closed and with either or both sources
energized. Transfer time is same as for electrical operation.
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C.  Manual Switch Operation: Unloaded. Control circuit automatically disconnects from electrical
operator during manual operation.

D.  Programmed Neutral Switch Position: Switch operator has a programmed neutral position
arranged to provide a midpoint between the two working switch positions, with an intentional,
time-controlled pause at midpoint during transfer. Pause is adjustable from 0.5 to 30 seconds
minimum and factory set for 0.5 second, unless otherwise indicated. Time delay occurs for both
transfer directions. Pause is disabled unless both sources are live.

E. Automatic Transfer-Switch Features:

1.

SN

10.

11.

12.

Undervoltage Sensing for Each Phase of Normal Source: Sense low phase-to-ground
voltage on each phase. Pickup voltage shall be adjustable from 85 to 100 percent of
nominal, and dropout voltage is adjustable from 75 to 98 percent of pickup value. Factory
set for pickup at 90 percent and dropout at 85 percent.

Adjustable Time Delay: For override of normal-source voltage sensing to delay transfer
and engine start signals. Adjustable from zero to six seconds, and factory set for one
second.

Voltage/Frequency Lockout Relay: Prevent premature transfer to generator. Pickup
voltage shall be adjustable from 85 to 100 percent of nominal. Factory set for pickup at
90 percent. Pickup frequency shall be adjustable from 90 to 100 percent of nominal.
Factory set for pickup at 95 percent.

Time Delay for Retransfer to Normal Source: Adjustable from O to 30 minutes, and
factory set for 10 minutes to automatically defeat delay on loss of voltage or sustained
under-voltage of stand-by source, provided normal supply has been restored.

Test Switch: Simulate normal-source failure.

Switch-Position Pilot Lights: Indicate source to which load is connected.
Source-Available Indicating Lights: Supervise sources via transfer-switch normal- and
stand-by-source sensing circuits.

a. Normal Power Supervision: Green light with nameplate engraved "Normal Source
Available."

b. Stand-by Power Supervision: Red light with nameplate engraved "Stand-By
Source Available."

Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw contacts
for each switch position, rated 10 A at 240-V ac.

Transfer Override Switch: Overrides automatic retransfer control so automatic transfer
switch will remain connected to stand by power source regardless of condition of normal
source. Pilot light indicates override status.

Engine Starting Contacts: One isolated and normally closed, and one isolated and
normally open; rated 10 A at 32-V dc minimum.

Engine Shutdown Contacts: Time delay adjustable from zero to five minutes, and factory
set for five minutes. Contacts shall initiate shutdown at remote engine-generator controls
after retransfer of load to normal source.

Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine
generator and transfers load to it from normal source for a preset time, then retransfers
and shuts down engine after a preset cool-down period. Initiates exercise cycle at preset
intervals adjustable from 7 to 30 days. Running periods are adjustable from 10 to 30
minutes. Factory settings are for 7-day exercise cycle, 20-minute running period, and 5-
minute cool-down period. Exerciser features include the following:
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24
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a. Exerciser Transfer Selector Switch: Permits selection of exercise with and without
load transfer.
b. Push-button programming control with digital display of settings.
c. Integral battery operation of time switch when normal control power is not

available.

NONAUTOMATIC TRANSFER SWITCHES

Operation: Manually operated with "Normal Source" and "Stand-By Source" identified. Switch
shall be capable of transferring load in either direction with either or both sources energized.

Double-Throw Switching Arrangement: Incapable of pauses or intermediate position stops
during switching sequence.

SOURCE QUALITY CONTROL

Factory test and inspect components, assembled switches, and associated equipment. Ensure
proper operation. Check transfer time and voltage, frequency, and time-delay settings for
compliance with specified requirements. Perform dielectric strength test complying with
NEMA ICS 1.

PART 3 - EXECUTION

3.1

A.

B.

C.

32

A.

B.

C.

33

A.

INSTALLATION
Surface mount transfer switches.
Identify components according to Section 260553 "Identification for Electrical Systems."

Set field-adjustable intervals and delays, relays, and engine exerciser clock.

CONNECTIONS
Wiring to Remote Components: Match type and number of cables and conductors to control and
communication requirements of transfer switches as recommended by manufacturer. Increase

raceway sizes at no additional cost to Owner if necessary to accommodate required wiring.

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

FIELD QUALITY CONTROL

Perform the following tests and inspections:
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1. After installing equipment and after electrical circuitry has been energized, test for
compliance with requirements.
2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.
3. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-

resistance tester. Include external annunciation and control circuits. Use test voltages and
procedure recommended by manufacturer. Comply with manufacturer's specified
minimum resistance.

a. Check for electrical continuity of circuits and for short circuits.
b. Inspect for physical damage, proper installation and connection, and integrity of
barriers, covers, and safety features.
c. Verify that manual transfer warnings are properly placed.
d. Perform manual transfer operation.
4. After energizing circuits, demonstrate interlocking sequence and operational function for

each switch at least three times.

a. Simulate power failures of normal source to automatic transfer switches and of
stand-by source with normal source available.

b. Simulate loss of phase-to-ground voltage for each phase of normal source.

c. Verify time-delay settings.

d. Verify pickup and dropout voltages by data readout or inspection of control
settings.

Coordinate tests with tests of generator and run them concurrently.

Report results of tests and inspections in writing. Record adjustable relay settings and measured
insulation and contact resistances and time delays. Attach a label or tag to each tested
component indicating satisfactory completion of tests.

Remove and replace malfunctioning units and retest as specified above.

Prepare test and inspection reports.

Infrared Scanning: After Substantial Completion, but not more than 60 days after Final

Acceptance, perform an infrared scan of each switch. Remove all access panels so joints and
connections are accessible to portable scanner.

1. Instrument: Use an infrared scanning device designed to measure temperature or to detect
significant deviations from normal values. Provide calibration record for device.
2. Record of Infrared Scanning: Prepare a certified report that identifies switches checked

and that describes scanning results.

DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain automatic transfer
switches and related equipment as specified below. Coordinate this training with that for
generator equipment.

END OF SECTION 263600
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SUPPLEMENTAL SPECIFICATION
(Corrections, Additions, & Revisions to Standard Specifications - Revision of December 2002)

SECTION 101
CONTRACT INTERPRETATION

101.2 Definitions

Closeout Documentation Replace the sentence “A letter stating the amount..... DBE goals.”
with “DBE Goal Attainment Verification Form”

Add “Environmental Information Hazardous waste assessments, dredge material test results,
boring logs, geophysical studies, and other records and reports of the environmental conditions.
For a related provision, see Section 104.3.14 - Interpretation and Interpolation.”

Add “Fabrication Engineer = The Department’s representative responsible for Quality
Assurance of pre-fabricated products that are produced off-site.”

Geotechnical Information Replace with the following: “Boring logs, soil reports, geotechnical
design reports, ground penetrating radar evaluations, seismic refraction studies, and other
records of subsurface conditions. For a related provision, see Section 104.3.14 - Interpretation
and Interpolation.”

SECTION 102
DELIVERY OF BIDS

102.7.1 Location and Time Add the following sentence “As a minimum, the Bidder will
submit a Bid Package consisting of the Notice to Contractors, the completed
Acknowledgement of Bid Amendments form, the completed Schedule of Items, 2 copies of the
completed Agreement, Offer, & Award form, a Bid Bond or Bid Guarantee, and any other
Certifications or Bid Requirements listed in the Bid Book.”

102.11.1 Non-curable Bid Defects Replace E. with “E. The unit price and bid amount is not
provided or a lump sum price is not provided or is illegible as determined by the Department.”

SECTION 103

AWARD AND CONTRACTING
103.3.1 Notice and Information Gathering Change the first paragraph to read as follows:
“After Bid Opening and as a condition for Award of a Contract, the Department may require an
Apparent Successful Bidder to demonstrate to the Department’s satisfaction that the Bidder is
responsible and qualified to perform the Work.”

SECTION 104
GENERAL RIGHTS AND RESPONSIBILITIES

104.3.14 Interpretation and Interpolation In the first sentence, change “...and Geotechnical
Information.” to ““...Environmental Information, and Geotechnical Information.”
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SECTION 105
GENERAL SCOPE OF WORK

Delete the entire Section 105.6 and replace with the following:

105.6.1 Department Provided Services The Department will provide the Contractor with the
description and coordinates of vertical and horizontal control points, set by the Department,
within the Project Limits, for full construction Projects and other Projects where survey control
is necessary. For Projects of 1,500 feet in length, or less: The Department will provide three
points. For Projects between 1,500 and 5,000 feet in length: The Department will provide one
set of two points at each end of the Project. For Projects in excess of 5,000 feet in length, the
Department will provide one set of two points at each end of the Project, plus one additional
set of two points for each mile of Project length. For non-full construction Projects and other
Projects where survey control is not necessary, the Department will not set any control points
and, therefore, will not provide description and coordinates of any control points. Upon
request of the Contractor, the Department will provide the Department’s survey data
management software and Survey Manual to the Contractor, or its survey Subcontractor, for
the exclusive use on the Department’s Projects.

105.6.2 Contractor Provided Services Utilizing the survey information and points provided by
the Department, described in Subsection 105.6.1, Department Provided Services, the
Contractor shall provide all additional survey layout necessary to complete the Work. This
may include, but not be limited to, reestablishing all points provided by the Department,
establishing additional control points, running axis lines, providing layout and maintenance of
all other lines, grades, or points, and survey quality control to ensure conformance with the
Contract. The Contractor is also responsible for providing construction centerline, or close
reference points, for all Utility Facilities relocations and adjustments as necessary to complete
the Work. When the Work is to connect with existing Structures, the Contractor shall verify all
dimensions before proceeding with the Work. The Contractor shall employ or retain
competent engineering and/or surveying personnel to fulfill these responsibilities.

The Contractor must notify the Department of any errors or inconsistencies regarding the data
and layout provided by the Department as provided by Section 104.3.3 - Duty to Notify
Department If Ambiguities Discovered.

105.6.2.1 Survey Quality Control The Contractor is responsible for all construction survey
quality control. Construction survey quality control is generally defined as, first, performing
initial field survey layout of the Work and, second, performing an independent check of the
initial layout using independent survey data to assure the accuracy of the initial layout;
additional iterations of checks may be required if significant discrepancies are discovered in
this process. Construction survey layout quality control also requires written documentation of
the layout process such that the process can be followed and repeated, if necessary, by an
independent survey crew.

105.6.3 Survey Quality Assurance It is the Department’s prerogative to perform construction
survey quality assurance. Construction survey quality assurance may, or may not, be
performed by the Department. Construction survey quality assurance is generally defined as
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an independent check of the construction survey quality control. The construction survey
quality assurance process may involve physically checking the Contractor’s construction
survey layout using independent survey data, or may simply involve reviewing the construction
survey quality control written documentation. If the Department elects to physically check the
Contractor’s survey layout, the Contractor’s designated surveyor may be required to be
present. The Department will provide a minimum notice of 48 hours to the Contractor,
whenever possible, if the Contractor’s designated surveyor’s presence is required. Any errors
discovered through the quality assurance process shall be corrected by the Contractor, at no
additional cost to the Department.

105.6.4 Boundary Markers The Contractor shall preserve and protect from damage all
monuments or other points that mark the boundaries of the Right-of-Way or abutting parcels
that are outside the area that must be disturbed to perform the Work. The Contractor
indemnifies and holds harmless the Department from all claims to reestablish the former
location of all such monuments or points including claims arising from 14 MRSA § 7554-A.
For a related provision, see Section 104.3.11 - Responsibility for Property of Others.

SECTION 106
QUALITY

106.4.3 Testing Change the first sentence in paragraph three from “...maintain records of all
inspections and tests.” to “...maintain original documentation of all inspections, tests, and
calculations used to generate reports.”

106.6 Acceptance Add the following to paragraph 1 of A: “This includes Sections 401 - Hot
Mix Asphalt, 402 - Pavement Smoothness, and 502 - Structural Concrete - Method A - Air
Content.”

Add the following to the beginning of paragraph 3 of A: “For pay factors based on Quality
Level Analysis, and”

106.7.1 Standard Deviation Method Add the following to F: “Note: In cases where the mean
of the values is equal to either the USL or the LSL, then the PWL will be 50 regardless of the
computed value of's.”

Add the following to H: “Method C Hot Mix Asphalt: PF = [55 + (Quality Level *0.5)] * 0.01”

SECTION 107
TIME
107.3.1 General Add the following: “If a Holiday occurs on a Sunday, the following Monday
shall be considered a Holiday. Sunday or Holiday work must be approved by the Department,
except that the Contractor may work on Martin Luther King Day, President’s Day, Patriot’s
Day, the Friday after Thanksgiving, and Columbus Day without the Department’s approval.”

107.7.2 Schedule of Liquidated Damages Replace the table of Liquidated Damages as follows:

From Up to and Amount of Liquidated
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More Than Including Damages per Calendar Day
$0 $100,000 $225
$100,000 $250,000 $350
$250,000 $500,000 $475
$500,000 $1,000,000 $675
$1,000,000 $2,000,000 $900
$2,000,000 $4,000,000 $1,000
$4,000,000 and more $2,100

SECTION 108
PAYMENT

Remove Section 108.4 and replace with the following:

“108.4 Payment for Materials Obtained and Stored Acting upon a request from the Contractor
and accompanied by bills or receipted bills, the Department will pay for all or part of the value
of acceptable, non-perishable Materials that are to be incorporated in the Work, including
Materials that are to be incorporated into the Work, not delivered on the Work site, and stored
at places acceptable to the Department. Examples of such Materials include steel piles, stone
masonry, curbing, timber and lumber, metal Culverts, stone and sand, gravel, and other
Materials. The Department will not make payment on living or perishable Materials until
acceptably planted in their final locations.

If payment for Materials is made to the Contractor based on bills, only, then the Contractor
must provide receipted bills to the Department for these Materials within 14 days of the date
the Contractor receives payment for the Materials.  Failure of the Contractor to provide
receipted bills for these Materials within 14 days of the dated the Contractor receives payment
will result in the paid amount being withheld from the subsequent progress payment, or
payments, until such time the receipted bills are received by the Department.

Materials paid for by the Department are the property of the Department, but the risk of
loss shall remain with the Contractor. Payment for Materials does not constitute Acceptance of
the Material. If Materials for which the Department has paid are later found to be
unacceptable, then the Department may withhold amounts reflecting such unacceptable
Materials from payments otherwise due the Contractor.

In the event of Default, the Department may use or cause to be used all paid-for
Materials in any manner that is in the best interest of the Department.”

SECTION 109
CHANGES

109.1.1 Changes Permitted Add the following to the end of the paragraph: “There will be no
adjustment to Contract Time due to an increase or decrease in quantities, compared to those
estimated, except as addressed through Contract Modification(s).”
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109.1.2 Substantial Changes to Major Items Add the following to the end of the paragraph:
“Contract Time adjustments may be made for substantial changes to Major Items when the
change affects the Critical Path, as determined by the Department”

109.4.4 Investigation / Adjustment Third sentence, delete the words “subsections (A) - (E)”

109.5.1 Definitions - Types of Delays

B. Compensable Delay Replace (1) with the following; “a weather related
Uncontrollable Event of such an unusually severe nature that a Federal Emergency Disaster is
declared. The Contractor will only be entitled to an Equitable Adjustment if the Project falls
within the geographic boundaries prescribed under the disaster declaration.”

109.7.2 Basis of Payment Replace with the following: “Adjustments will be established by
mutual Agreement based upon Unit or Lump Sum Prices. These agreed Unit or Lump Sum
prices will be full compensation and no additions or mark-ups are allowed. If Agreement
cannot be reached, the Contractor shall accept payment on a Force Account basis as provided
in Section 109.7.5 - Force Account Work, as full and complete compensation for all Work
relating to the Equitable Adjustment.”

109.7.3 Compensable Items Delete this Section entirely.

109.7.4 Non-Compensable Items Replace with the following: “The Contractor is not entitled
to compensation or reimbursement for any of the following items:

A. Total profit or home office overhead in excess of 15%,

B. ....... ”

109.7.5 Force Account Work

C. Equipment
Paragraph 2, delete sentence 1 which starts; “Equipment leased....”

Paragraph 6, change sentence 2 from “The Contractor may furnish...” to read “If
requested by the Department, the Contractor will produce cost data to assist the
Department in the establishment of such rental rate, including all records that are
relevant to the Actual Costs including rental Receipts, acquisition costs, financing
documents, lease Agreements, and maintenance and operational cost records.”

Add the following paragraph; “Equipment leased by the Contractor for Force Account
Work and actually used on the Project will be paid for at the actual invoice amount plus
10% markup for administrative costs.”

Add the following section;
“F. Subcontractor Work When accomplishing Force Account Work that utilizes
Subcontractors, the Contractor will be allowed a maximum markup of 5% for profit and
overhead on the Subcontractor’s portion of the Force Account Work. If the Department
does not accept the Subcontractor quote, then the Subcontractor work will be subject to
the Force Account provisions with a 5% markup for profit & overhead..”
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SECTION 110
INDEMNIFICATION, BONDING, AND INSURANCE

Delete the entire Section 110.2.3 and replace with the following:

110.2.3 Bonding for Landscape Establishment Period The Contractor shall provide a signed,
valid, and enforceable Performance, Warranty, or Maintenance Bond complying with the
Contract, to the Department at Final Acceptance.

The bond shall be in the full amount for all Pay Items for work pursuant to Sec 621,
Landscape, payable to the “Treasurer - State of Maine,” and on the Department’s forms, on
exact copies thereof, or on forms that do not contain any significant variations from the
Department’s forms as solely determined by the Department.

The Contractor shall pay all premiums and take all other actions necessary to keep said
bond in effect for the duration of the Landscape Establishment Period described in Special
Provision 621.0036 - Establishment Period. If the Surety becomes financially insolvent, ceases
to be licensed or approved to do business in the State of Maine, or stops operating in the United
States, the Contractor shall file new bonds complying with this Section within 10 Days of the
date the Contractor is notified or becomes aware of such change.

All Bonds shall be procured from a company organized and operating in the United States,
licensed or approved to do business in the State of Maine by the State of Maine Department of
Business Regulation, Bureau of Insurance, and listed on the latest Federal Department of the
Treasury listing for “Companies Holding Certificates of Authority as Acceptable Sureties on
Federal Bonds and as Acceptable Reinsuring Companies.”

By issuing a bond, the Surety agrees to be bound by all terms of the Contract, including
those related to payment, time for performance, quality, warranties, and the Department’s self-
help remedy provided in Section 112.1 - Default to the same extent as if all terms of the
Contract are contained in the bond(s).

Regarding claims related to any obligations covered by the bond, the Surety shall provide,
within 60 Days of Receipt of written notice thereof, full payment of the entire claim or written
notice of all bases upon which it is denying or contesting payment. Failure of the Surety to
provide such notice within the 60-day period constitutes the Surety’s waiver of any right to
deny or contest payment and the Surety’s acknowledgment that the claim is valid and
undisputed.

110 - Indemnification, Bonding and Insurance
Add the following to the end of Section 110, Indemnification, Bonding and Insurance:

Nothing in these Standard Specifications constitutes a waiver of any defense, immunity or
limitation of liability that may be available to the Department, or its officers, agents or
employees under the Maine Tort Claims Act (Title 14 M.R.S.A. 8101 et seq.), and shall not
constitute a waiver of other privileges or immunities that may be available to the Department.
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SECTION 202
REMOVING STRUCTURES AND OBSTRUCTIONS

202.02 Removing Buildings Make the following change to the last sentence in the final
paragraph, change “...Code of Maine Regulations 401.” to ““...Department of Environmental
Protection Maine Solid Waste Management Rules, 06-096 CMR Ch. 401, Landfill Siting,
Design and Operation.”

SECTION 203
EXCAVATION AND EMBANKMENT

203.01 Description Under b. Rock Excavation; add the following sentence: “The use of
perchlorate is not allowed in blasting operations.”

Delete the entire Section 203.041 and replace with the following:

“203.041 Salvage of Existing Hot Mix Asphalt Pavement All existing hot mix asphalt
pavement designated to be removed under this contract must be salvaged for utilization.
Existing hot mix asphalt pavement material shall not be deposited in any waste area or be
placed below subgrade in any embankment.

Methods of utilization may be any of the following:

1. Used as a replacement for untreated aggregate surface course on entrances provided
the material contains no particles greater than 50 mm [2 in] in any dimension. Payment
will be made under Pay Item 411.09, Untreated Aggregate Surface Course or 411.10,
Untreated Aggregate Surface Course, Truck Measure. Material shall be placed, shaped,
compacted and stabilized as directed by the Resident.

2. Used as the top 3” of gravel. Recycled Asphalt Pavement (RAP) shall be process to
1'2” minus and blending will not be allowed. When this method is utilized, a surcharge will
not be required

3. Stockpiled at commercial or approved sites for commercial or MaineDOT use.

4. Other approved methods proposed by the Contractor, and approved by the Resident
which will assure proper use of the existing hot mix asphalt pavement.

The cost of salvaging hot mix asphalt material will be included for payment under the
applicable pay item, with no additional allowances made, which will be full compensation for
removing, temporarily stockpiling, and rehandling, if necessary, and utilizing the material in
entrances or other approved uses, or stockpiling at an approved site as described above. The
material will also be measured and paid for under the applicable Pay Item if it is reused for
aggregate in entrances, or other approved uses.”

SECTION 502
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STRUCTURAL CONCRETE

502.05 Composition and Proportioning; TABLE #1; NOTE #2; third sentence; Change
¢...alcohol based saline sealer...” to “alcohol based silane sealer...”. Add NOTE #6 to Class S
Concrete.

502.0502 Quality Assurance Method A - Rejection by Resident Change the first sentence to
read: “For an individual sublot with test results failing to meet the criteria in Table #1, or if the
calculated pay factor for Air Content is less than 0.80...... ”

502.0503 Quality Assurance Method B - Rejection by Resident Change the first sentence to
read: “For material represented by a verification test with test results failing to meet the criteria

in Table #1, the Department will...... ”?

502.0505 Resolution of Disputed Acceptance Test Results Combine the second and third
sentence to read: “Circumstances may arise, however, where the Department may ...... ”?
502.10 Forms and False work

D. Removal of Forms and False work 1., First paragraph; first, second, and third
sentence; replace “forms” with “forms and false work”

502.11 Placing Concrete

G. Concrete Wearing Surface and Structural Slabs on Precast Superstructures Last
paragraph; third sentence; replace “The temperature of the concrete shall not exceed 24° C [75°
F} at the time of placement.” with “The temperature of the concrete shall not exceed 24° C
[75° F} at the time the concrete is placed in its final position.”

502.15 Curing Concrete First paragraph; replace the first sentence with the following; “All
concrete surfaces shall be kept wet with clean, fresh water for a curing period of at least 7 days
after concrete placing, with the exception of vertical surfaces as provided for in Section 502.10
(D) - Removal of Forms and False work.”

Second paragraph; delete the first two sentences.

Third paragraph; delete the entire paragraph which starts “When the ambient temperature....”
Fourth paragraph; delete “approved” to now read “...continuously wet for the entire curing
period...”

Fifth paragraph; second sentence; change “...as soon as it is possible to do so without
damaging the concrete surface.” to “...as soon as possible.”

Seventh paragraph; first sentence; change “...until the end of the curing period.” to “...until the
end of the curing period, except as provided for in Section 502.10(D) - Removal of Forms and
False work.”

502.19 Basis of Payment First paragraph, second sentence; add "pier nose armor" to the list of
items included in the contract price for concrete.

SECTION 503
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REINFORCING STEEL
503.06 Placing and Fastening Change the second paragraph, first sentence from: “All tack
welding shall be done in accordance with Section 504, Structural Steel.” to “All tack welding
shall be done in accordance with AWS D1.4 Structural Welding Code - Reinforcing Steel.”

SECTION 504

STRUCTURAL STEEL
504.09 Facilities for Inspection Add the follow as the last paragraph: “Failure to comply with
the above requirements will be consider to be a denial to allow access to work by the
Contractor. The Department will reject any work done when access for inspection is denied.”

504.18 Plates for Fabricated Members Change the second paragraph, first sentence from:
“...ASTM A 898/A 898 M...” to “...ASTM A 898/A 898 M or ASTM A 435/A 435 M as
applicable and...”

504.31 Shop Assembly Add the following as the last sentence: “The minimum assembly
length shall include bearing centerlines of at least two substructure units.”

504.64 Non Destructive Testing-Ancillary Bridge Products and Support Structures Change the
third paragraph, first sentence from “One hundred percent...” to “Twenty five percent...”

SECTION 535
PRECAST, PRESTRESSED CONCRETE SUPERSTRUCTURE

535.02 Materials Change “Steel Strand for Concrete Reinforcement” to “Steel Strand.” Add
the following to the beginning of the third paragraph; “Concrete shall be Class P conforming to
the requirements in this section. 28 day compressive strength shall be as stated on the plans.
Coarse aggregate....”

535.05 Inspection Facilities Add the follow as the last paragraph: “If the above requirements
are not met, the Contractor shall be considered to be in violation of Standard Specification
104.2.5 — Right to Inspect Work. All work occurring during a violation of this specification
will be rejected.”

535.26 Lateral Post-Tensioning Replace the first paragraph; “A final tension...” with
“Overstressing strands for setting losses cannot be accomplished for chuck to chuck lengths of
7.6 m [25 ft] and less. In such instances, refer to the Plans for all materials and methods.
Otherwise, post-tensioning shall be in accordance with PCI standards and shall provide the
anchorage force noted in the Plans. The applied jacking force shall be no less than 100% of the
design jacking force.”

SECTION 603
PIPE CULVERTS AND STORM DRAINS
603.0311 Corrugated Polyethylene Pipe for Option III Replace the Minimum Mandrel
Diameter Table with the following:
Nominal Size Minimum Mandrel | Nominal Size | Minimum Mandrel
US Customary (in) | Diameter (in) Metric (mm) | Diameter (mm)
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12 11.23 300 280.73
15 14.04 375 35091
18 16.84 450 421.09
24 22.46 600 561.45
30 28.07 750 701.81
36 33.69 900 842.18
42 39.30 1050 982.54
48 44.92 1200 1122.90
SECTION 604

MANHOLES, INLETS, AND CATCH BASINS

604.02 Materials Add the following:

“Tops and Traps 712.07
Corrugated Metal Units 712.08
Catch Basin and Manhole Steps 712.09”

SECTION 605
UNDERDRAINS

605.05 Underdrain Outlets Make the following change:

In the first paragraph, second sentence, delete the words “metal pipe”.

SECTION 606

GUARDRAIL
606.02 Materials Delete the entire paragraph which reads “The sole patented supplier of
multiple mailbox....” and replace with “Acceptable multiple mailbox assemblies shall be listed
on the Department’s Approved Products List and shall be NCHRP 350 tested and approved.”
Delete the entire paragraph which reads “Retroreflective beam guardrail delineators....” and

replace with “Reflectorized sheeting for Guardrail Delineators shall meet the requirements of
Section 719.01 - Reflective Sheeting. Delineators shall be fabricated from high-impact,
ultraviolet and weather resistant thermoplastic.

606.09 Basis of Payment First paragraph; delete the second and third sentence in their entirety
and replace with “Butterfly-type guardrail reflectorized delineators shall be mounted on all W-
beam guardrail at an interval of every 10 posts [62.5 ft] on tangents sections and every 5 posts
[31.25 ft] on curved sections as directed by the Resident. On divided highways, the delineators
shall be yellow on the left hand side and silver/white on the right hand side. On two-way
roadways, the delineators shall be silver/white on the right hand side. All delineators shall have
retroreflective sheeting applied to only the traffic facing side. Reflectorized guardrail
delineators will not be paid for directly, but will be considered incidental to the guardrail
items.”

SECTION 609
CURB
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609.04 Bituminous Curb f., Delete the requirement “Color Natural (White)”

SECTION 610
STONE FILL, RIPRAP, STONE BLANKET,
AND STONE DITCH PROTECTION

Add the following paragraph to Section 610.02:
“Materials shall meet the requirements of the following Sections of Special Provision 703:

Stone Fill 703.25
Plain and Hand Laid Riprap 703.26
Stone Blanket 703.27
Heavy Riprap 703.28
Definitions 703.32”

Add the following paragraph to Section 610.032.a.
“Stone fill and stone blanket shall be placed on the slope in a well-knit, compact and uniform
layer. The surface stones shall be chinked with smaller stone from the same source.”

Add the following paragraph to Section 610.032.b:
“Riprap shall be placed on the slope in a well-knit, compact and uniform layer. The surface
stones shall be chinked with smaller stone from the same source.”

Add the following to Section 610.032: “Section 610.032.d. The grading of riprap, stone fill,
stone blanket and stone ditch protection shall be determined by the Resident by visual
inspection of the load before it is dumped into place, or, if ordered by the Resident, by
dumping individual loads on a flat surface and sorting and measuring the individual rocks
contained in the load. A separate, reference pile of stone with the required gradation will be
placed by the Contractor at a convenient location where the Resident can see and judge by eye
the suitability of the rock being placed during the duration of the project. The Resident
reserves the right to reject stone at the job site or stockpile, and in place. Stone rejected at the
job site or in place shall be removed from the site at no additional cost to the Department.”

SECTION 615
LOAM
615.02 Materials Make the following change:
Organic Content Percent by Volume
Humus “5% - 10%”, as determined by Ignition Test
SECTION 618
SEEDING

618.01 Description Change the first sentence to read as follows: “This work shall consist of
furnishing and applying seed .....” Also remove “,and cellulose fiber mulch” from 618.01(a).

Page 11 of 27 124



March 31, 2014
Supersedes February 24, 2014

618.03 Rates of Application In 618.03(a), remove the last sentence and replace with the
following: “These rates shall apply to Seeding Method 2, 3, and Crown Vetch.”

In 618.03(c) “1.8 kg [4 Ib]/unit.” to “1.95 kg [4 Ib]/unit.”

618.09 Construction Method In 618.09(a) 1, sentence two, replace “100 mm [4 in]” with “25
mm [ in] (Method 1 areas) and 50 mm [2 in] (Method 2 areas)”

618.15 Temporary Seeding Change the Pay Unit from Unit to Kg [1b].

SECTION 620
GEOTEXTILES

620.03 Placement Section (¢)
Title: Replace “Non-woven” in title with “Erosion Control”.
First Paragraph: Replace first word “Non-woven” with “Woven monofilament”.
Second Paragraph: Replace second word “Non-woven” with “Erosion Control”.

620.07 Shipment, Storage, Protection and Repair of Fabric Section (a)
Replace the second sentence with the following: “Damaged geotextiles, as identified by
the Resident, shall be repaired immediately.”

620.09 Basis of Payment
Pay Item 620.58: Replace “Non-woven” with “Erosion Control”
Pay Item 620.59: Replace “Non-woven” with “Erosion Control”

SECTION 621
LANDSCAPING

621.0036 Establishment Period In paragraph 4 and 5, change “time of Final Acceptance” to
“end of the period of establishment”. In Paragraph 7, change “Final Acceptance date” to ““‘end
of the period of establishment” and change “date of Final Acceptance” to “end of the period of
establishment”.

SECTION 626
HIGHWAY SIGNING

626.034 Concrete Foundations Add to the following to the end of the second paragraph: “Pre-
cast and cast-in-place foundations shall be warranteed against leaning and corrosion for two
years after the project is completed. If the lean is greater than 2 degrees from normal or the
foundation is spalling within the first two years, the Contractor shall replace the foundation at
no extra cost.”

SECTION 627
PAVEMENT MARKINGS
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627.10 Basis of Payment Add to the following to the end of the third paragraph: “If allowed
by Special Provision, the Contractor may utilize Temporary Bi-Directional Yellow and
White(As required) Delineators as temporary pavement marking lines and paid for at the
contract lump sum price. Such payment will include as many applications as required and
removal.”

SECTION 637
DUST CONTROL

637.06 Basis of Payment Add the following after the second sentence of the third paragraph:
“Failure by the Contractor to follow Standard Specification or Special Provision - Section 637
and/or the Contractor’s own Soil Erosion and Pollution Control Plan concerning Dust Control
and/or the Contractor’s own Traffic Control Plan concerning Dust Control and/or visible
evidence of excessive dust problems, as determined by the Resident, will result in a reduction
in payment, computed by reducing the Lump Sum Total by 5% per occurrence per day. The
Department’s Resident or any other representative of the Department reserves the right to
suspend the work at any time and request a meeting to discuss violations and remedies. The
Department shall not be held responsible for any delay in the work due to any suspension
under this item. Additional penalties may also be assessed in accordance with Special
Provision 652 - Work Zone Traffic Control and Standard Specification 656 - Temporary Soil
Erosion and Water Pollution Control.”

SECTION 639
ENGINEERING FACILITIES

639.04 Field Offices Change the forth to last paragraph from: “The Contractor shall provide a
fully functional desktop copier...” to “....desktop copier/scanner...”

Description Change “Floor Area” to “Floor Area (Outside Dimension)”. Change Type B floor
area from “15 (160)” to “20 (217)”.

639.09 Telephone Paragraph 1 is amended as follows:
“The contractor shall provide two telephone lines and two telephones,....”

Add- “In addition the contractor will supply one computer broadband connection, modem lease
and router. The router shall have wireless access and be 802.11n or 802.11g capable and
wireless. The type of connection supplied will be contingent upon the availability of services
(i.e. DSL or Cable Broadband). It shall be the contractor’s option to provide dynamic or static
IP addresses through the service. The selected service will have a minimum downstream
connection of 1.5 Mbps and 384 Kbps upstream. The contractor shall be responsible for the
installation charges and all reinstallation charges following suspended periods. Monthly
service and maintenance charges shall be billed by the Internet Service Provider (ISP) directly
to the contractor.”

SECTION 652

MAINTENANCE OF TRAFFIC
652.2.3 Flashing Arrow Board Delete the existing 5 paragraphs and replace with the following:
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Flashing Arrow Panels (FAP) must be of a type that has been submitted to AASHTO’s
National Transportation Product Evaluation Program (NTPEP) for evaluation and placed on
the Maine Department of Transportations’ Approved Products List of Portable Changeable
Message Signs & Flashing Arrow Panels.

FAP units shall meet requirements of the current Manual on Uniform Traffic Control Devices
(MUTCD) for Type “C” panels as described in Section 6F.56 - Temporary Traffic Control
Devices. An FAP shall have matrix of a minimum of 15 low-glare, sealed beam, Par 46
elements capable of either flashing or sequential displays as well as the various operating
modes as described in the MUTCD, Chapter 6-F. If an FAP consisting of a bulb matrix is used,
each element should be recess-mounted or equipped with an upper hood of not less than 180
degrees. The color presented by the elements shall be yellow.

FAP elements shall be capable of at least a 50 percent dimming from full brilliance. Full
brilliance should be used for daytime operation and the dimmed mode shall be used for
nighttime operation. FAP shall be at least 2.4 M x 1.2 M [96” x 48”] and finished in non-
reflective black. The FAP shall be interpretable for a distance not less than 1.6 km [1 mile].

Operating modes shall include, flashing arrow, sequential arrow, sequential chevron, flashing
double arrow, and flashing caution. In the three arrow signals, the second light from the arrow
point shall not operate.

The minimum element on-time shall be 50 percent for the flashing mode, with equal intervals
of 25 percent for each sequential phase. The flashing rate shall be not less than 25 nor more
than 40 flashes per minute. All on-board circuitry shall be solid state.

Primary power source shall be 12 volt solar with a battery back-up to provide continuous
operation when failure of the primary power source occurs, up to 30 days with fully charged
batteries. Batteries must be capable of being charged from an onboard 110 volt AC power
source and the unit shall be equipped with a cable for this purpose.

Controller and battery compartments shall be enclosed in lockable, weather-tight boxes.

The FAP shall be mounted on a pneumatic-tired trailer or other suitable support for hauling to
various locations, as directed. The minimum mounting height of an arrow panel should be 2.1
M [7 feet] from the roadway to the bottom of the panel.

The face of the trailer shall be delineated on a permanent basis by affixing retro-reflective
material, known as conspicuity material, in a continuous line as seen by oncoming drivers.

A portable changeable message sign may be used to simulate an arrow panel display.”

652.2.4 Other Devices Delete the last paragraph and add the following:

“652.2.5 Portable Changeable Message Sign Trailer mounted Portable Changeable Message
Signs (PCMS) must be of a type that has been submitted to AASHTO’s National
Transportation Product Evaluation Program (NTPEP) for evaluation and placed on the Maine
Department of Transportations’ Approved Products List of Portable Changeable Message
Signs & Flashing Arrow Panels. The PCMS unit shall meet or exceed the current specifications
of the Manual on Uniform Traffic Control Devices (MUTCD), 6F.55.
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The front face of the sign should be covered with a low-glare protective material. The color of
the LED elements shall be amber on a black background. The PCMS should be visible from a
distance of 0.8 km [0.5 mile] day and night and have a minimum 15° viewing angle. Characters
must be legible from a distance of at least 200 M [650 feet].

The message panel should have adjustable display rates (minimum of 3 seconds per phase), so
that the entire message can be read at least twice at the posted speed, the off-peak 85th-
percentile speed prior to work starting, or the anticipated operating speed. Each message shall
consist of either one or two phases. A phase shall consist of up to eight characters per line. The
unit must be capable of displaying at least three lines of text with eight characters per line.
Each character shall be 457 mm [18] high. Each character module shall use at least a five
wide and seven high pixel matrix. The text of the messages shall not scroll or travel
horizontally or vertically across the face of the sign.

Units shall automatically adjust their brightness under varying light conditions to maintain
legibility.

The control system shall include a display screen upon which messages can be reviewed before
being displayed on the message sign. The control system shall be capable of maintaining
memory when power is unavailable. Message must be changeable with either a notebook
computer or an on-board keypad. The controller shall have the capability to store a minimum
of 200 user-defined and 200 pre-programmed messages. Controller and battery compartments
shall be enclosed in lockable, weather-tight boxes.

PCMS units shall have the capability of being made programmable by means of wireless
communications. PCMS units shall also be fully capable of having an on-board radar system
installed if required for a particular application.

PCMS’ primary power source shall be solar with a battery back-up to provide continuous
operation when failure of the primary power source occurs. Batteries must be capable of being
charged from a 110 volt AC power source. The unit must also be capable of being operated
solely from a 110 volt AC power source and be equipped with a cable for this purpose.

The PCMS shall be mounted on a trailer in such a way that the bottom of the message sign
panel shall be a minimum of 2.1 M [7 ft] above the roadway in urban areas and 1.5 M [5 ft]
above the roadway in rural areas when it is in the operating mode. PCMS trailers should be of a
heavy duty type with a 51 mm [2”] ball hitch and a minimum of four leveling jacks (at each
corner). The sign shall be capable of being rotated 360° relative to the trailer. The face of the
trailer shall be delineated on a permanent basis by affixing retro-reflective material, known as
conspicuity material, in a continuous line as seen by oncoming drivers.”

652.3.3 Submittal of Traffic Control Plan In item e. change “A list of all certified flaggers...”
to “A list of all the Contractor’s certified flaggers...”

Change a. in the list of requirements to: “a. The name, telephone number, and other contact
numbers (cellular phone, pager, if any) of the Contractor's Traffic Control Supervisor (the
person with overall responsibility for following the TCP), who has received Work Zone Traffic
Control Training commensurate with the level of responsibility shown in the requirements of
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the Contract, and who is empowered to immediately resolve any work zone traffic control
deficiencies or issues. Provide documentation that the Traffic Control Supervisor has
completed a Work Zone Traffic Control Training Course (AGC, ATSSA, or other industry-
recognized training), and a Supervisory refresher training every 5 years thereafter. Submit the
course name, training entity, and date of training.

Traffic Control Training Course curriculum must be based on the standards and guidelines of
the MUTCD and must include, at a minimum, the following:

1. Parts of Temporary Traffic Control Zone

2. Appropriate use and spacing of signs

3. Use and spacing of channelizing devices

4. Flagging basics

5. Typical examples and applications
The Traffic Control Supervisor, or designee directly overseeing physical installation,
adjustment, and dismantling of work zone traffic control, will ensure all personnel performing
those activities are trained to execute the work in a safe and proper manner, in accordance with
their level of decision-making and responsibility.”
Add the follow to the list of requirements: “k. The plan for unexpected nighttime work along
with a list of emergency nighttime equipment available on-site.”
In the last paragraph add the following as the second sentence: “The Department will review
and provide comments to the Contractor within 14 days of receipt of the TCP.” Add the
following as the last sentence: “The creation and modification of the TCP will be considered
incidental to the related 652 items.”

652.3.5 Installation of Traffic Control Devices In the first paragraph, first sentence; change
“Signs shall be erected...” to “Portable signs shall be erected..” In the third sentence; change
“Signs must be erected so that the sign face...” to “Post-mounted signs must also be erected so
that the sign face...”

652.4 Flaggers Replace the first paragraph with the following; “The Contractor shall furnish
flaggers as required by the TCP or as otherwise specified by the Resident. All flaggers must
have successfully completed a flagger test approved by the Department and administered by a
Department-approved Flagger-Certifier who is employing that flagger. All flaggers must carry
an official certification card with them while flagging that has been issued by their employer.
Flaggers shall wear safety apparel meeting ANSI 107-2004 Class 2 risk exposure that clearly
identifies the wearer as a person, and is visible at a minimum distance of 300 m [1000 ft], and
shall wear a hardhat with 360° retro-reflectivity. For nighttime conditions, Class 3 apparel,
meeting ANSI 107-2004, shall be worn along with a hardhat with 360° retro-reflectivity.
Retro-reflective or flashing SLOW/STOP paddles shall be used, and the flagger station shall be
illuminated to assure visibility in accordance with 652.6.2.”

Second paragraph, first sentence; change “...have sufficient distance to stop before entering the
workspace.” to “...have sufficient distance to stop at the intended stopping point.” Third
sentence; change “At a spot obstruction...” to “At a spot obstruction with adequate sight
distance,...”

Fourth paragraph, delete and replace with “Flaggers shall be provided as a minimum, a 10
minute break, every 2 hours and a 30 minute or longer lunch period away from the work
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station. Flaggers may only receive 1 unpaid break per day; all other breaks must be paid.
Sufficient certified flaggers shall be available onsite to provide for continuous flagging
operations during break periods. If the flaggers are receiving the appropriate breaks, breaker
flagger(s) shall be paid starting 2 hours after the work begins and ending 2 hours before the
work ends. A maximum of 1 breaker per 6 flaggers will be paid. (1 breaker flagger for 2 to 6
flaggers, 2 breaker flaggers for 7 to 12 flaggers, etc)”

Add the following:

“652.5.1 Rumble Strip Crossing When lane shifts or lane closures require traffic to cross a
permanent longitudinal rumble strip for 7 calendar days or less, the Contractor shall install
warning signs that read “RUMBLE STRIP CROSSING” with a supplemental Motorcycle
Plaque, (W8-15P).

When lane shifts or lane closures require traffic to cross a permanent longitudinal rumble strip
for more than 7 calendar days, the Contractor shall pave in the rumble strips in the area that
traffic will cross, unless otherwise directed by the Resident. Rumble strips shall be replaced
prior to the end of the project, when it is no longer necessary to cross them.”

652.6 Nightwork Delete this section entirely and replace with the following:

“652.6.1 Daylight Work Times Unless otherwise described in the Contract, the Contractor is
allowed to commence work and end work daily according to the Sunrise/Sunset Table at:
http://www.sunrisesunset.com/usa/Maine.asp . If the Project town is not listed, the closest town
on the list will be used as agreed at the Preconstruction Meeting. Any work conducted before
sunrise or after sunset will be considered Night Work.

652.6.2 Night Work When Night Work occurs (either scheduled or unscheduled), the
Contractor shall provide and maintain lighting on all equipment and at all work stations.

The lighting facilities shall be capable of providing light of sufficient intensity to permit
good workmanship, safety and proper inspection at all times. The lighting shall be cut off and
arranged on stanchions at a height that will provide perimeter lighting for each piece of
equipment and will not interfere with traffic, including commercial vehicles, approaching the
work site from either direction.

The Contractor shall have available portable floodlights for special areas.

The Contractor shall utilize padding, shielding or other insulation of mechanical and
electrical equipment, if necessary, to minimize noise, and shall provide sufficient fuel, spare
lamps, generators, etc. to maintain lighting of the work site.

The Contractor shall submit, as a subset of the Traffic Control Plan, a lighting plan at the
Preconstruction Conference, showing the type and location of lights to be used for night work.
The Resident may require modifications be made to the lighting set up in actual field
conditions.

Prior to beginning any Night Work, the Contractor shall furnish a light meter for the
Residents use that is capable of measuring the range of light levels from 5 to 20 foot-candles.
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Horizontal illumination, for activities on the ground, shall be measured with the photometer
parallel to the road surface. For purposes of roadway lighting, the photometer is placed on the
pavement.  Vertical illumination, for overhead activities, shall be measured with the
photometer perpendicular to the road surface. Measurements shall be taken at the height and
location of the overhead activity.

Night Work lighting requirements:

Mobile Operations: For mobile-type operations, each piece of equipment (paver, roller, milling
machine, etc) will carry indirect (i.e. balloon type) lights capable of producing at least 10 foot-
candles of lighting around the work area of the equipment.

Fixed Operations: For fixed-type operations (flaggers, curb, bridge, pipes, etc.), direct (i.e.
tower) lighting will be utilized capable of illuminating the work area with at least 10 foot-
candles of light.

Hybrid Operations: For hybrid-type operations (guardrail, sweeping, Inslope excavation, etc.),
either direct or indirect lighting may be utilized. The chosen lights must be capable of
producing at least 10 foot-candles of light around the work area of the equipment

Inspection Operations: Areas required to be inspected by the Department will require a
minimum of 5 foot-candles of lighting. This may be accomplished through direct or indirect
means.

All workers shall wear safety apparel labeled as meeting the ANSI 107-2004 standard
performance for Class 3 risk exposure.

The Contractor shall apply 2- inch wide retro-reflective tape, with alternating red and white
segments, to outline the front back and sides of construction vehicles and equipment, to define
their shape and size to the extent practicable. Pickup trucks and personal vehicles are exempt
from this requirement. The Contractor shall furnish approved signs reading "Construction
Vehicle - Keep Back" to be used on trucks hauling to the project when such signs are deemed
necessary by the Resident. The signs shall be a minimum of 30 inches by 60 inches, Black and
Orange, ASTM D 4956 - Type VII, Type VIII, or Type IX (prismatic).

All vehicles used on the project, including pickup trucks and personal vehicles, shall be
equipped with amber flashing lights, visible from both front and rear, or by means of single,
approved type, revolving, flashing or strobe lights mounted so as to be visible 360°. The
vehicle flashing system shall be in continuous operation while the vehicle is on any part of the
project.

The Resident or any other representative of the Department reserves the right to suspend
the work at any time and request a meeting to discuss violations and remedies. The
Department shall not be held responsible for any delay in the work due to any suspension
under this item. Failure to follow the approved Lighting Plan will result in a Traffic Control
violation.

Payment for lighting, vehicle mounted signs and other costs accrued because of night work
will not be made directly but will be considered incidental to the related contract items.”
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652.8.2 Other Items Replace the first paragraph with the following: “The accepted quantities
of flagger hours will be paid for at the contract unit price per hour for each flagging station
occupied excluding lunch breaks, and for each approved breaker flagger. Overtime hours, as
reported on the certified payrolls, will be paid an additional 30% of the bid price for 652.38.
The computation and additional payment for overtime hours will occur during the project
close-out process and will be paid as additional hours of 652.38 to the nearest ¥4 hour. The
contract unit price shall be full compensation for hiring, transporting, equipping, supervising,
and the payment of flaggers and all overhead and incidentals necessary to complete the work.”

Replace the last paragraph with the following: “There will be no payment made under any 652
pay items after the expiration of the adjusted total contract time.”

SECTION 653
POLYSTYRENE PLASTIC INSULATION

653.05 Placing Backfill In the second sentence; change “...shall be not less than 150 mm [6
in] loose measure.” to “...shall be not less than 250 mm [10 in] loose measure.” In the third
sentence; change “...crawler type bulldozer of not more than 390 kg/m” [80 Ib/ft’] ground
contact pressure...” to “...crawler type bulldozer of not more than 4875 kg/m? [2000 Ib/ft’]
ground contact pressure...”

653.06 Compaction In the last sentence; change “...not more than 390 kg/m® [80 Ib/ft’]
ground contact...” to “...not more than 4875 kg/m” [2000 1b/ft*] ground contact...”

SECTION 656
TEMPORARY SOIL EROSION AND WATER POLLUTION CONTROL

656.5.1 If Pay Item 656.75 Provided Replace the second paragraph with the following:
“Failure by the Contractor to follow Standard Specification or Special Provision - Section 656
and/or the Contractor’s own Soil Erosion and Water Pollution Control Plan (SEWPCP) will
result in a violation letter and a reduction in payment as shown in the schedule below. The
Department’s Resident or any other representative of The Department reserves the right to
suspend the work at any time and request a meeting to discuss violations and remedies. The
Department shall not be held responsible for any delay in the work due to any suspension
under this item.

ORIGINAL CONTRACT AMOUNT

From Up to and Amount of Penalty Damages per Violation
More Than Including 1% 2 3"9 & Subsequent
$0 $1,000,000 $250 $500 $1,250
$1,000,000  $2,000,000 $500 $1,000 $2,500
$2,000,000  $4,000,000 $1,000 $2,000 $5,000
$4,000,000  and more $2,000 $4,000 $10,000”
SECTION 701

STRUCTURAL CONCRETE RELATED MATERIALS
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701.10 Fly Ash - Chemical Requirements Change all references from “ASTM C311” to
“ASTM C114”.

SECTION 703

AGGREGATES
703.05 Aggregate for Sand Leveling Change the percent passing the 9.5 mm [3/8 in] sieve
from “85 — 10" to “85 — 100”

703.06 Aggregate for Base and Subbase Delete the first paragraph: “The material shall
have...” and replace with “The material shall have a minimum degradation value of 15 as
determined by Washington State DOT Test Method T113, Method of Test for Determination
of Degradation Value (January 2009 version), except that the reported degradation value will
be the result of testing a single specimen from that portion of a sample that passes the 12.5 mm
[/2 in] sieve and is retained on the 2.00 mm [No. 10] sieve, minus any reclaimed asphalt
pavement used."

703.18 Common Borrow Replace the first paragraph with the following: “Common borrow
shall consist of earth, suitable for embankment construction. It shall be free from frozen
material, perishable rubbish, peat, and other unsuitable material including material currently or
previously contaminated by chemical, radiological, or biological agents unless the material is
from a DOT project and authorized by DEP for use.”

703.22 Underdrain Backfill Material Change the first paragraph from “...for Underdrain Type
B...” to “...for Underdrain Type B and C...”

Replace subsections 703.25 through 703.28 with the following:

“703.25 Stone Fill Stones for stone fill shall consist of hard, sound, durable rock that will not
disintegrate by exposure to water or weather. Stone for stone fill shall be angular and rough.
Rounded, subrounded, or long thin stones will not be allowed. Stone for stone fill may be
obtained from quarries or by screening oversized rock from earth borrow pits. The maximum
allowable length to thickness ratio will be 3:1. The minimum stone size (10 Ibs) shall have an
average dimension of 5 inches. The maximum stone size (500 Ibs) shall have a maximum
dimension of approximately 36 inches. Larger stones may be used if approved by the
Resident. Fifty percent of the stones by volume shall have an average dimension of 12 inches
(200 1bs).

703.26 Plain and Hand Laid Riprap Stone for riprap shall consist of hard, sound durable rock
that will not disintegrate by exposure to water or weather. Stone for riprap shall be angular and
rough. Rounded, subrounded or long thin stones will not be allowed. The maximum allowable
length to width ratio will be 3:1. Stone for riprap may be obtained from quarries or by
screening oversized rock from earth borrow pits. The minimum stone size (10 lbs) shall have
an average dimension of 5 inches. The maximum stone size (200 lbs) shall have an average
dimension of approximately 12 inches. Larger stones may be used if approved by the
Resident. Fifty percent of the stones by volume shall have an average dimension greater than 9
inches (50 1bs).
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703.27 Stone Blanket Stones for stone blanket shall consist of sound durable rock that will
not disintegrate by exposure to water or weather. Stone for stone blanket shall be angular and
rough. Rounded or subrounded stones will not be allowed. Stones may be obtained from
quarries or by screening oversized rock from earth borrow pits. The minimum stone size (300
Ibs) shall have minimum dimension of 14 inches, and the maximum stone size (3000 Ibs) shall
have a maximum dimension of approximately 66 inches. Fifty percent of the stones by
volume shall have average dimension greater than 24 inches (1000 1bs).

703.28 Heavy Riprap Stone for heavy riprap shall consist of hard, sound, durable rock that
will not disintegrate by exposure to water or weather. Stone for heavy riprap shall be angular
and rough. Rounded, subrounded, or thin, flat stones will not be allowed. The maximum
allowable length to width ratio will be 3:1. Stone for heavy riprap may be obtained from
quarries or by screening oversized rock from earth borrow pits. The minimum stone size (500
Ibs) shall have minimum dimension of 15 inches, and at least fifty percent of the stones by
volume shall have an average dimension greater than 24 inches (1000 1bs).”

Add the following paragraph:

“703.32 Definitions (ASTM D 2488, Table 1).

Angular: Particles have sharp edges and relatively plane sides with unpolished surfaces
Subrounded: Particles have nearly plane sides but have well-rounded corners and edges
Rounded: Particles have smoothly curved sides and no edges”

SECTION 706

NON-METALLIC PIPE

706.06 Corrugated Polyethylene Pipe for Underdrain, Option I and Option III Culvert Pipe
Change the first sentence from “...300 mm diameters to 900 mm” to “...300 mm diameters to
1200 mm” Delete, in its’ entirety, the last sentence which begins “This pipe and resins...” and
replace with the following; “Manufacturers of corrugated polyethylene pipe must participate
in, and maintain compliance with, AASHTO's National Transportation Product Evaluation
Program (www.ntpep.org) which audits producers of plastic pipe. A certificate of compliance
must be provided with each shipment.”

SECTION 708

PAINTS AND PERSERVATIVES
708.03 Pavement Marking Paint Change the first sentence from “...AASHTO M248” to
“...the Maine DOT Maintenance Fast-Dry Water-Based Traffic Paint on file at the Traffic
Section in Augusta”. Delete, in its’ entirety, the last sentence.

SECTION 709

REINFORCING STEEL AND WELDED STEEL WIRE FABIC
709.03 Steel Strand Change the second paragraph from “...shall be 12mm [’ inch] AASHTO
M203M/M203 (ASTM A416/A416M)...” to “...shall be 15.24 mm [0.600 inch] diameter
AASHTO M203 (ASTM A416)...”

SECTION 710
FENCE AND GUARDRAIL
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710.03 Chain Link Fabric Add the following sentence: “Chain Link fabric for PVC coated
shall conform to the requirements of AASHTO M 181, Type [V-Class B.”

710.04 Metal Beam Rail Replace with the following: “Galvanized steel rail elements shall
conform to the requirements of AASHTO M 180, Class A, Type II.

When corrosion resistant steel is specified, rail shall conform to AASHTO M 180, Class A,
Type IV. Beams of corrosion resistant steel shall not be painted or galvanized. They shall be so
handled and stored that the traffic face of these beams, used in a continuous run of guardrail,
shall not show a distinctive color differential.

When metal beam rail is to be installed on a curve having a radius of curvature of 150 ft. or
less, the beam sections shall be fabricated on an arc to the required radius and permanently
stamped or embossed with the designated radius.

The engineer may take one piece of guardrail, a backup plate, and end or buffer section from
each 200 pieces in a lot, or from each lot if less than 200 pieces are included therein for
determination of compliance with specification requirements. If one piece fails to conform to
the requirements of this specification, two other pieces shall be tested. If either of these pieces
fails to conform to the requirements of this specification, the lot of material represented by
these samples shall be rejected. A lot shall be considered that quantity of material offered for
inspection at one time that bears the same heat and coating identification.”

710.07 Guardrail Posts Section b. change “...AASHTO M183/M183M...” to “...AASHTO M
270M/M 270 Grade 250 (36)...”

SECTION 712
MISCELLANEOUS HIGHWAY MATERIALS

712.04 Stone Curbing and Edging Delete the existing and replace with the following: “Stone
for curbing and edging shall be approved granite from acceptable sources. The stone shall be
hard and durable, predominantly gray in color, free from seams that would be likely to impair
its structural integrity, and of a smooth splitting character. Natural grain size and color
variations characteristic of the source deposit will be permitted. Such natural variations may
include bands or clusters of mineral crystallization provided they do not impair the structural
integrity of the curb stone. The Contractor shall submit for approval the name of the quarry that
is the proposed source of the granite for curb materials along with full scale color photos of the
granite. Such submission shall be made sufficiently in advance of ordering so that the Resident
may have an opportunity to judge the stone, both as to quality and appearance. Samples of
curbing shall be submitted for approval only when requested by the Resident. The dimensions,
shape, and other details shall be as shown on the plans.”

712.06 Precast Concrete Units In the first paragraph, change “...ASTM C478M...” to
“...,AASHTO M199...” Delete the second paragraph and replace with the following;
“Approved structural fibers may be used as a replacement of 6 x 6 #10 gauge welded wire
fabric when used at an approved dosage rate for the construction of manhole and catch basin
units. The material used shall be one of the products listed on the Maine Department of
Transportation’s Approved Product List of Structural Fiber Reinforcement.” Delete the fifth
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paragraph and replace with the following; “The concrete mix design shall be approved by the
Department. Concrete shall contain 6% air content, plus or minus 1'% tolerance when tested
according to AASHTO T152. All concrete shall develop a minimum compressive strength of
28 MPa [4000 psi] in 28 days when tested according to AASHTO T22. The absorption of a
specimen, when tested according to AASHTO T280, Test Method “A”, shall not exceed nine
percent of the dry mass.”

Add the following:
“712.07 Tops, and Traps These metal units shall conform to the plan dimensions and to the
following specification requirements for the designated materials.

Gray iron or ductile iron castings shall conform to the requirements of AASHTO M306 unless
otherwise designated.”

712.08 Corrugated Metal Units The units shall conform to plan dimensions and the metal to
AASHTO M36/M36M. Bituminous coating, when specified, shall conform to AASHTO M190
Type A.

712.09 Catch Basin and Manhole Steps Steps for catch basins and for manholes shall conform
to ASTM C478M [ASTM C478], Section 13 for either of the following material:

(a) Aluminum steps-ASTM B221M, [ASTM B211] Alloy 6061-T6 or 6005-T5.

(b) Reinforced plastic steps Steel reinforcing bar with injection molded plastic coating
copolymer polypropylene. Polypropylene shall conform to ASTM D 4101.

712.23 Flashing Lights Flashing Lights shall be power operated or battery operated as
specified.
(a) Power operated flashing lights shall consist of housing, adapters, lamps, sockets,
reflectors, lens, hoods and other necessary equipment designed to give clearly visible
signal indications within an angle of at least 45 degrees and from 3 to 90 m [10 to 300 ft]
under all light and atmospheric conditions.

Two circuit flasher controllers with a two-circuit filter capable of providing alternate
flashing operations at the rate of not less than 50 nor more than 60 flashes per minute
shall be provided.

The lamps shall be 650 lumens, 120 volt traffic signal lamps with sockets constructed to
properly focus and hold the lamp firmly in position.

The housing shall have a rotatable sun visor not less than 175 mm [7 in] in length
designed to shield the lens.

Reflectors shall be of such design that light from a properly focused lamp will reflect the
light rays parallel. Reflectors shall have a maximum diameter at the point of contact with
the lens of approximately 200 mm [8 in].

The lens shall consist of a round one-piece convex amber material which, when mounted,
shall have a visible diameter of approximately 200 mm [8 in]. They shall distribute light
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and not diffuse it. The distribution of the light shall be asymmetrical in a downward
direction. The light distribution of the lens shall not be uniform, but shall consist of a
small high intensity portion with narrow distribution for long distance throw and a larger
low intensity portion with wide distribution for short distance throw. Lenses shall be
marked to indicate the top and bottom of the lens.

(b) Battery operated flashing lights shall be self- illuminated by an electric lamp behind
the lens. These lights shall also be externally illuminated by reflex-reflective elements
built into the lens to enable it to be seen by reflex-reflection of the light from the
headlights of oncoming traffic. The batteries must be entirely enclosed in a case. A
locking device must secure the case. The light shall have a flash rate of not less than 50
nor more than 60 flashes per minute from minus 30 °C [minus 20 °F] to plus 65 °C [plus
150 °F]. The light shall have an on time of not less than 10 percent of the flash cycle.
The light beam projected upon a surface perpendicular to the axis of the light beam shall
produce a lighted rectangular projection whose minimum horizontal dimension shall be 5
degrees each side of the horizontal axis. The effective intensity shall not have an initial
value greater than 15.0 candelas or drop below 4.0 candelas during the first 336 hours of
continuous flashing. The illuminated lens shall appear to be uniformly bright over its
entire illuminated surface when viewed from any point within an angle of 9 degrees each
side of the vertical axis and 5 degrees each side of the horizontal axis. The lens shall not
be less than 175 mm [7 in] in diameter including a reflex-reflector ring of 13 mm [ in]
minimum width around the periphery. The lens shall be yellow in color and have a
minimum relative luminous transmittance of 0.440 with a luminance of 2854° Kelvin.
The lens shall be one-piece construction. The lens material shall be plastic and meet the
luminous transmission requirements of this specification. The case containing the
batteries and circuitry shall be constructed of a material capable of withstanding abuse
equal to or greater than 1.21 mm thick steel [No. 18 U.S. Standard Gage Steel]. The
housing and the lens frame, if of metal shall be properly cleaned, degreased and
pretreated to promote adhesion. It shall be given one or more coats of enamel which,
when dry shall completely obscure the metal. The enamel coating shall be of such quality
that when the coated case is struck a light blow with a sharp tool, the paint will not chip
or crack and if scratched with a knife will not powder. The case shall be so constructed
and closed as to exclude moisture that would affect the proper operation of light. The
case shall have a weep hole to allow the escape of moisture from condensation.
Photoelectric controls, if provided, shall keep the light operating whenever the ambient
light falls below 215 Ix [20 foot candles]. Each light shall be plainly marked as to the
manufacturer's name and model number.

If required by the Resident, certification as to conformance to these specifications shall be
furnished based on results of tests made by an independent testing laboratory. All lights
are subject to random inspection and testing. All necessary random samples shall be
provided to the Resident upon request without cost to the Department. All such samples
shall be returned to the Contractor upon completion of the tests.

712.32 Copper Tubing Copper tubing and fittings shall conform to the requirements of ASTM
B88M Type A [ASTM B88, Type K] or better.
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712.33 Non-metallic Pipe, Flexible Non-metallic pipe and pipe fittings shall be acceptable
flexible pipe manufactured from virgin polyethylene polymer suitable for transmitting liquids
intended for human or animal consumption.

712.34 Non-metallic Pipe, Rigid Non-metallic pipe shall be Schedule 40 polyvinylchloride
(PVC) that meets the requirement of ASTM D1785. Fittings shall be of the same material.

712.341 Metallic Pipe Metallic pipe shall be ANSI, Standard B36.10, Schedule 40 steel pipe
conforming to the requirements of ASTM A53 Types E or S, Grade B. End plates shall be steel
conforming to ASTM A36/A36M.

Both the sleeve and end plates shall be hot dip galvanized. Pipe sleeve splices shall be welded
splices with full penetration weld before galvanizing.

712.35 Epoxy Resin Epoxy resin for grouting or sealing shall consist of a mineral filled
thixotropic, flexible epoxy resin having a pot life of approximately one hour at 10°C
[50°F]. The grout shall be an approved product suitable for cementing steel dowels into the
preformed holes of curb inlets and adjacent curbing. The sealant shall be an approved product,
light gray in color and suitable for coating the surface.

712.36 Bituminous Curb The asphalt cement for bituminous curb shall be of the grade
required for the wearing course, or shall be Viscosity Grade AC-20 meeting the current
requirements of Subsection 702.01 Asphalt Cement. The aggregate shall conform to the
requirements of Subsection 703.07. The coarse aggregate portion retained on the 2.36 mm
[No. 8] sieve may be either crushed rock or crushed gravel.

The mineral constituents of the bituminous mixture shall be sized and graded and combined in
a composite blend that will produce a stable durable curbing with an acceptable texture.

Bituminous material for curb shall meet the requirements of Section 403 - Hot Bituminous
Pavement.

712.37 Precast Concrete Slab Portland cement concrete for precast slabs shall meet the
requirements of Section 502 - Structural Concrete, Class A.

The slabs shall be precast to the dimension shown on the plans and cross section and in
accordance with the Standard Detail plans for Concrete Sidewalk Slab. The surface shall be
finished with a float finish in accordance with Subsection 502.14(c). Lift devices of sufficient
strength to hold the slab while suspended from cables shall be cast into the top or back of the
slab.

712.38 Stone Slab Stone slabs shall be of granite from an acceptable source, hard, durable,
predominantly gray in color, free from seams which impair the structural integrity and be of
smooth splitting character. Natural color variations characteristic of the deposit will be
permitted. Exposed surfaces shall be free from drill holes or indications of drill holes. The
granite slabs in any one section of backslope must be all the same finish.
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The granite slabs shall be scabble dressed or sawed to an approximately true plane having no
projections or depressions over 13 mm [z in] under a 600 mm [2 ft] straightedge or over 25
mm [1 in] under a 1200 mm [4 ft] straightedge. The arris at the intersection of the top surface
and exposed front face shall be pitched so that the arris line is uniform throughout the length of
the installed slabs. The sides shall be square to the exposed face unless the slabs are to be set
on a radius or other special condition which requires that the joints be cut to fit, but in any case
shall be so finished that when the stones are placed side by side no space more than 20 mm
[3/4 in] shall show in the joint for the full exposed height.

Liftpin holes in all sides will be allowed except on the exposed face.

SECTION 717
ROADSIDE IMPROVEMENT MATERIAL

717.03 C. Method #3 - Roadside Mixture #3 Change the seed proportions to the following:

Crown Vetch 25%
Perennial Lupine 25%
Red Clover 12.5%
Annual Rye 37.5%

717.05 Mulch Binder Change the third sentence to read as follows:

“Paper fiber mulch may be used as a binder at the rate of 2.3 kg/unit [5 Ib/unit].”

SECTION 720
STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES, AND
TRAFFIC SIGNALS

720.08 U-Channel Posts Change the first sentence from ..., U-Channel posts...” to “..., Rib
Back U-Channel posts...”

SECTION 722
GEOTEXTILES

722.01 Stabilization/Reinforcement Geotextile Add the following to note #3; “The strengths
specified in the columns labeled”’<50%” and “> 50%” refer to the elongation at which the
geotextile material was tested. For example; if a fabric is tested at 15% elongation then it must
meet or exceed the minimum strength shown in the “<50%” column. Submittals must include
the percent elongation at which the material was tested.”

722.02 Drainage Geotextile Add the following to note #3; “The strengths specified in the
columns labeled”<50%” and “> 50%” refer to the elongation at which the geotextile material
was tested. For example; if a fabric is tested at 15% elongation then it must meet or exceed the
minimum strength shown in the “<50%” column. Submittals must include the percent
elongation at which the material was tested.”
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722.01 Erosion Control Geotextile Add the following note to Elongation in the Mechanical
Property Table; “The strengths specified in the columns labeled”’<50%” and “> 50%” refer to
the elongation at which the geotextile material was tested. For example; if a fabric is tested at
15% elongation then it must meet or exceed the minimum strength shown in the “<50%”
column. Submittals must include the percent elongation at which the material was tested.”
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