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Kentudkiy™

UNBRIDLED SPIRIT ™

CALL NO. 100

CONTRACT ID. 171024

JEFFERSON COUNTY

FED/STATE PROJECT NUMBER TGR 0311 034
DESCRIPTION DIXIE HIGHWAY (US-31W)

WORK TYPE GRADE & DRAIN WITH ASPHALT SURFACE
PRIMARY COMPLETION DATE 12/31/2019

LETTING DATE: August 25,2017
Sealed Bids will be received electronicaly through the Bid Express bidding service until
10:00 AM EASTERN DAYLIGHT TIME August  25,2017. Bids will be publicly
announced at 10:00 AM EASTERN DAYLIGHT TIME.

PLANSAVAILABLE FOR THISPROJECT.

DBE CERTIFICATION REQUIRED - 15%

REQUIRED BID PROPOSAL GUARANTY: Not lessthan 5% of the total bid.
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ADMINISTRATIVE DISTRICT - 05
CONTRACT ID - 171024

TGR 0311 034
COUNTY - JEFFERSON

PCN - DE056031W1724
TGR 0311 034

DIXIE HIGHWAY (US 31W) (MP 4.000) ADDRESS CONGESTION, SAFETY, AND FUNCTIONALITY OF THE DIXIE
HIGHWAY CORRIDOR(FEDERAL TIGER PROJECT). (MP 20.000), A DISTANCE OF 014.50 MILES.GRADE & DRAIN
WITH ASPHALT SURFACE SYP NO. 05-0478.70.

GEOGRAPHIC COORDINATES LATITUDE 38:06:21.00 LONGITUDE 85:35:40.00

COMPLETION DATE(S):
COMPLETED BY 12/31/2019 APPLIES TO ENTIRE CONTRACT



JEFFERSON COUNTY

TGR 0311 034

CONTRACT NOTES

PROPOSAL ADDENDA

All addenda to this proposal must be applied when calculating bid and certified in the bid packet
submitted to the Kentucky Department of Highways. Failure to use the correct and most recent
addenda may result in the bid being rejected.

BID SUBMITTAL

Bidder must use the Department’s Expedite Bidding Program available on the Internet web site
of the Department of Highways, Division of Construction  Procurement.
(www.transportation.ky.gov/construction-procurement)

The Bidder must download the bid file located on the Bid Express website (www.bidx.com) to
prepare a bid packet for submission to the Department. The bidder must submit electronically
using Bid Express.

JOINT VENTURE BIDDING

Joint venture bidding is permissible. All companies in the joint venture must be prequalified in
one of the work types in the Qualifications for Bidders for the project. The bidders must get a
vendor ID for the joint venture from the Division of Construction Procurement and register the
joint venture as a bidder on the project. Also, the joint venture must obtain a digital ID from Bid
Express to submit a bid. A joint bid bond of 5% may be submitted for both companies or each
company may submit a separate bond of 5%.

UNDERGROUND FACILITY DAMAGE PROTECTION

The contractor shall make every effort to protect underground facilities from damage as
prescribed in the Underground Facility Damage Protection Act of 1994, Kentucky Revised
Statute KRS 367.4901 to 367.4917. It is the contractor’s responsibility to determine and take
steps necessary to be in compliance with federal and state damage prevention directives. When
prescribed in said directives, the contractor shall submit Excavation Locate Requests to the
Kentucky Contact Center (KY811) via web ticket entry. The submission of this request does not
relieve the contractor from the responsibility of contacting non-member facility owners, whom
shall be contacted through their individual Protection Notification Center. Non-compliance with
these directives can result in the enforcement of penalties.

SPECIAL NOTE FOR COMPOSITE OFFSET BLOCKS

Contrary to the Standard Drawings (2016 edition) the Cabinet will allow 6” composite offset
blocks in lieu of wooden offset blocks, except as specified on proprietary end treatments and
crash cushions. The composite blocks shall be selected from the Cabinet’s List of Approved
Materials.

Contract ID: 171024
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TGR 0311 034

REGISTRATION WITH THE SECRETARY OF STATE BY A FOREIGN ENTITY
Pursuant to KRS 176.085(1)(b), an agency, department, office, or political subdivision of the
Commonwealth of Kentucky shall not award a state contract to a person that is a foreign entity
required by KRS 14A.9-010 to obtain a certificate of authority to transact business in the
Commonwealth (“certificate”) from the Secretary of State under KRS 14A.9-030 unless the
person produces the certificate within fourteen (14) days of the bid or proposal opening. If the
foreign entity is not required to obtain a certificate as provided in KRS 14A.9-010, the foreign
entity should identify the applicable exception. Foreign entity is defined within KRS 14A.1-070.

For all foreign entities required to obtain a certificate of authority to transact business in
the Commonwealth, if a copy of the certificate is not received by the contracting agency
within the time frame identified above, the foreign entity’s solicitation response shall be
deemed non-responsive or the awarded contract shall be cancelled.

Businesses can register with the Secretary of State at
https://secure.kentucky.gov/sos/ftbr/welcome.aspx .

SPECIAL NOTE FOR PROJECT QUESTIONS DURING ADVERTISEMENT

Questions about projects during the advertisement should be submitted in writing to the Division
of Construction Procurement. This may be done by fax (502) 564-7299 or email to
kytc.projectquestions@ky.gov. The Department will attempt to answer all submitted questions.
The Department reserves the right not to answer if the question is not pertinent or does not aid in
clarifying the project intent.

The deadline for posting answers will be 3:00 pm Eastern Daylight Time, the day preceding the
Letting. Questions may be submitted until this deadline with the understanding that the later a
question is submitted, the less likely an answer will be able to be provided.

The questions and answers will be posted for each Letting under the heading “Questions &
Answers” on the Construction Procurement website (www.transportation.ky.gov/contract). The
answers provided shall be considered part of this Special Note and, in case of a discrepancy, will
govern over all other bidding documents.

HARDWOOD REMOVAL RESTRICTIONS

The US Department of Agriculture has imposed a quarantine in Kentucky and several
surrounding states, to prevent the spread of an invasive insect, the emerald ash borer. Hardwood
cut in conjunction with the project may not be removed from the state. Chipping or burning on
site is the preferred method of disposal.

INSTRUCTIONS FOR EXCESS MATERIAL SITES AND BORROW SITES

Identification of excess material sites and borrow sites shall be the responsibility of the
Contractor. The Contractor shall be responsible for compliance with all applicable state and
federal laws and may wish to consult with the US Fish and Wildlife Service to seek protection
under Section 10 of the Endangered Species Act for these activities.

Contract ID: 171024
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TGR 0311 034

ACCESS TO RECORDS

The contractor, as defined in KRS 45A.030 (9) agrees that the contracting agency, the Finance
and Administration Cabinet, the Auditor of Public Accounts, and the Legislative Research
Commission, or their duly authorized representatives, shall have access to any books, documents,
papers, records, or other evidence, which are directly pertinent to this contract for the purpose of
financial audit or program review. Records and other prequalification information confidentially
disclosed as part of the bid process shall not be deemed as directly pertinent to the contract and
shall be exempt from disclosure as provided in KRS 61.878(1)(c). The contractor also recognizes
that any books, documents, papers, records, or other evidence, received during a financial audit
or program review shall be subject to the Kentucky Open Records Act, KRS 61.870 to 61.884.

In the event of a dispute between the contractor and the contracting agency, Attorney General, or
the Auditor of Public Accounts over documents that are eligible for production and review, the
Finance and Administration Cabinet shall review the dispute and issue a determination, in
accordance with Secretary's Order 11-004.

06/01/16

Contract ID: 171024
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TGR 0311 034

FEDERAL CONTRACT NOTES

The Kentucky Department of Highways, in accordance with the Regulations of the United States
Department of Transportation 23 CFR 635.112 (h), hereby notifies all bidders that failure by a
bidder to comply with all applicable sections of the current Kentucky Standard Specifications,
including, but not limited to the following, may result in a bid not being considered responsive
and thus not eligible to be considered for award:

102.02 Current Capacity Rating 102.10 Delivery of Proposals
102.8 Irregular Proposals 102.14 Disqualification of Bidders
102.9 Proposal Guaranty

CIVIL RIGHTS ACT OF 1964

The Kentucky Department of Highways, in accordance with the provisions of Title VI of the
Civil Rights Act of 1964 (78 Stat. 252) and the Regulations of the Federal Department of
Transportation (49 C.F.R., Part 21), issued pursuant to such Act, hereby notifies all bidders that
it will affirmatively insure that the contract entered into pursuant to this advertisement will be
awarded to the lowest responsible bidder without discrimination on the ground of race, color, or
national origin.

NOTICE TO ALL BIDDERS
To report bid rigging activities call: 1-800-424-9071.

The U.S. Department of Transportation (DOT) operates the above toll-free “hotline” Monday
through Friday, 8:00 a.m. to 5:00 p.m. eastern time. Anyone with knowledge of possible bid
rigging, bidder collusion, or other fraudulent activities should use the “hotline” to report such
activities.

The “hotline” is part of the DOT’s continuing effort to identify and investigate highway
construction contract fraud and abuse and is operated under the direction of the DOT Inspector
General. All information will be treated confidentially and caller anonymity will be respected.

SECOND TIER SUBCONTRACTS

Second Tier subcontracts on federally assisted projects shall be permitted. However, in the case
of DBE’s, second tier subcontracts will only be permitted where the other subcontractor is also a
DBE. All second tier subcontracts shall have the consent of both the Contractor and the
Engineer.

Contract ID: 171024
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JEFFERSON COUNTY

TGR 0311 034

DISADVANTAGED BUSINESS ENTERPRISE PROGRAM

It is the policy of the Kentucky Transportation Cabinet (“the Cabinet”) that Disadvantaged
Business Enterprises (“DBE”) shall have the opportunity to participate in the performance of
highway construction projects financed in whole or in part by Federal Funds in order to create a
level playing field for all businesses who wish to contract with the Cabinet. To that end, the
Cabinet will comply with the regulations found in 49 CFR Part 26, and the definitions and
requirements contained therein shall be adopted as if set out verbatim herein.

The Cabinet, contractors, subcontractors, and sub-recipients shall not discriminate on the basis of
race, color, national origin, or sex in the performance of work performed pursuant to Cabinet
contracts. The contractor shall carry out applicable requirements of 49 CFR 26 in the award and
administration of federally assisted highway construction projects. The contractor will include
this provision in all its subcontracts and supply agreements pertaining to contracts with the
Cabinet.

Failure by the contractor to carry out these requirements is a material breach of its contract with
the Cabinet, which may result in the termination of the contract or such other remedy as the
Cabinet deems necessary.

DBE GOAL
The Disadvantaged Business Enterprise (DBE) goal established for this contract, as listed on the
front page of the proposal, is the percentage of the total value of the contract.

The contractor shall exercise all necessary and reasonable steps to ensure that Disadvantaged
Business Enterprises participate in a least the percent of the contract as set forth above as goals
for this contract.

BLIGATION OF NTRACTOR
Each contractor prequalified to perform work on Cabinet projects shall designate and make
known to the Cabinet a liaison officer who is assigned the responsibility of effectively
administering and promoting an active program for utilization of DBEs.

If a formal goal has not been designated for the contract, all contractors are encouraged to
consider DBEs for subcontract work as well as for the supply of material and services needed to
perform this work.

Contractors are encouraged to use the services of banks owned and controlled by minorities and
women.

Contract ID: 171024
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JEFFERSON COUNTY

TGR 0311 034

CERTIFICATION OF CONTRACT GOAL

Contractors shall include the following certification in bids for projects for which a DBE goal
has been established. BIDS SUBMITTED WHICH DO NOT INCLUDE CERTIFICATION OF
DBE PARTICIPATION WILL NOT BE ACCEPTED. These bids will not be considered for
award by the Cabinet and they will be returned to the bidder.

“The bidder certifies that it has secured participation by Disadvantaged Business Enterprises
(“DBE”) in the amount of percent of the total value of this contract and that the DBE
participation is in compliance with the requirements of 49 CFR 26 and the policies of the
Kentucky Transportation Cabinet pertaining to the DBE Program.”

The certification statement is located in the electronic bid file. All contractors must certify
their DBE participation on that page. DBEs utilized in achieving the DBE goal must be
certified and prequalified for the work items at the time the bid is submitted.

DBE PARTICIPATION PLAN
Lowest responsive bidders must submit the DBE Plan/ Subcontractor Request, form TC 14-35
DBE, within 5 days of the letting. This is necessary before the Awards Committee will review

and make a recommendation. The project will not be considered for award prior to
mission an roval of th rent low bi r’s DBE Plan ntractor R t.

The DBE Participation Plan shall include the following:

1 Name and address of DBE Subcontractor(s) and/or supplier(s) intended to be used in the
proposed project;
2 Description of the work each is to perform including the work item , unit, quantity, unit

price and total amount of the work to be performed by the individual DBE. The Project Code
Number (PCN), Category Number, and the Project Line Number can be found in the “material
listing” on the Construction Procurement website under the specific letting;

3 The dollar value of each proposed DBE subcontract and the percentage of total
project contract value this represents. DBE participation may be counted as follows; a) If DBE
suppliers and manufactures assume actual and contractual responsibility, the dollar value of
materials to be furnished will be counted toward the goal as follows:

e The entire expenditure paid to a DBE manufacturer;

e 60 percent of expenditures to DBE suppliers that are not manufacturers provided
the supplier is a regular dealer in the product involved. A regular dealer must be
engaged in, as its principal business and in its own name, the sale of products to
the public, maintain an inventory and own and operate distribution equipment;
and

e The amount of fees or commissions charged by the DBE firms for a bona fide
service, such as professional, technical, consultant, or managerial services and
assistance in the procurement of essential personnel, facilities, equipment,
materials, supplies, delivery of materials and supplies or for furnishing bonds, or
insurance, providing such fees or commissions are determined to be reasonable
and customary.

Contract ID: 171024
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TGR 0311 034

b) The dollar value of services provided by DBEs such as quality control testing,
equipment repair and maintenance, engineering, staking, etc.;
c) The dollar value of joint ventures. DBE credit for joint ventures will be limited to the
dollar amount of the work actually performed by the DBE in the joint venture;
4 Written and signed documentation of the bidder’s commitment to use a DBE contractor
whose participation is being utilized to meet the DBE goal; and
5 Written and signed confirmation from the DBE that it is participating in the contract as
provided in the prime contractor’s commitment.

UPON AWARD AND BEFORE A WORK ORDER WILL BE ISSUED

Contractors must submit the signed subcontract between the contractor and the DBE contractor,
the DBE’s certificate of insurance, and an affidavit for bidders, offerors, and contractors from the
DBE to the Division of Construction Procurement. The affidavit can be found on the
Construction Procurement website. If the DBE is a supplier of materials for the project, a signed
purchase order and an affidavit for bidders, offerors, and contractors must be submitted to the
Division of Construction Procurement.

Changes to DBE Participation Plans must be approved by the Cabinet. The Cabinet may
consider extenuating circumstances including, but not limited to, changes in the nature or scope
of the project, the inability or unwillingness of a DBE to perform the work in accordance with
the bid, and/or other circumstances beyond the control of the prime contractor.

CONSIDERATION OF GOOD FAITH EFFORTS REQUESTS
If the DBE participation submitted in the bid by the apparent lowest responsive bidder does not

meet or exceed the DBE contract goal, the apparent lowest responsive bidder must submit a
Good Faith Effort Package to satisfy the Cabinet that sufficient good faith efforts were made to
meet the contract goals prior to submission of the bid. Efforts to increase the goal after bid
submission will not be considered in justifying the good faith effort, unless the contractor can
show that the proposed DBE was solicited prior to the letting date. DBEs utilized in achieving
the DBE goal must be certified and prequalified for the work items at the time the bid is
submitted. One complete set and nine (9) copies of this information must be received in the

office of the Division of Contract Procurement no later than 12:00 noon of the tenth calendar day
after receipt of notification that they are the apparent low bidder.

Where the information submitted includes repetitious solicitation letters it will be acceptable to
submit a sample representative letter along with a distribution list of the firms solicited.
Documentation of DBE quotations shall be a part of the good faith effort submittal as necessary
to demonstrate compliance with the factors listed below which the Cabinet considers in judging
good faith efforts. This documentation may include written subcontractors’ quotations,
telephone log notations of verbal quotations, or other types of quotation documentation.

Contract ID: 171024
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JEFFERSON COUNTY

TGR 0311 034

The Good Faith Effort Package shall include, but may not be limited to information showing
evidence of the following:

1 Whether the bidder attended any pre-bid meetings that were scheduled by the Cabinet to
inform DBEs of subcontracting opportunities;

2 Whether the bidder provided solicitations through all reasonable and available means;

3 Whether the bidder provided written notice to all DBEs listed in the DBE directory at the
time of the letting who are prequalified in the areas of work that the bidder will be
subcontracting;

4 Whether the bidder followed up initial solicitations of interest by contacting DBEs to
determine with certainly whether they were interested. If a reasonable amount of DBEs within
the targeted districts do not provide an intent to quote or no DBEs are prequalified in the
subcontracted areas, the bidder must notify the DBE Liaison in the Office of Minority Affairs to
give notification of the bidder’s inability to get DBE quotes;

5 Whether the bidder selected portions of the work to be performed by DBEs in order to
increase the likelihood of meeting the contract goals. This includes, where appropriate, breaking
out contract work items into economically feasible units to facilitate DBE participation, even
when the prime contractor might otherwise perform these work items with its own forces;

6 Whether the bidder provided interested DBEs with adequate and timely information
about the plans, specifications, and requirements of the contract;

7 Whether the bidder negotiated in good faith with interested DBEs not rejecting them as
unqualified without sound reasons based on a thorough investigation of their capabilities. Any
rejection should be so noted in writing with a description as to why an agreement could not be
reached,;

8 Whether quotations were received from interested DBE firms but were rejected as
unacceptable without sound reasons why the quotations were considered unacceptable. The fact
that the DBE firm’s quotation for the work is not the lowest quotation received will not in itself
be considered as a sound reason for rejecting the quotation as unacceptable. The fact that the
bidder has the ability and/or desire to perform the contract work with its own forces will not be
considered a sound reason for rejecting a DBE quote. Nothing in this provision shall be
construed to require the bidder to accept unreasonable quotes in order to satisfy DBE goals;

9 Whether the bidder specifically negotiated with subcontractors to assume part of the
responsibility to meet the contract DBE goal when the work to be subcontracted includes
potential DBE participation;

10 Whether the bidder made any efforts and/or offered assistance to interested DBES in
obtaining the necessary equipment, supplies, materials, insurance and/or bonding to satisfy the
work requirements of the bid proposal; and

11 Any other evidence that the bidder submits which may show that the bidder has made
reasonable good faith efforts to include DBE participation.

Contract ID: 171024
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JEFFERSON COUNTY

TGR 0311 034

FAILURE TO MEET GOOD FAITH REQUIREMENT

Where the apparent lowest responsive bidder fails to submit sufficient participation by DBE
firms to meet the contract goal and upon a determination by the Good Faith Committee based
upon the information submitted that the apparent lowest responsive bidder failed to make
sufficient reasonable efforts to meet the contract goal, the bidder will be offered the opportunity
to meet in person for administrative reconsideration. The bidder will be notified of the
Committee’s decision within 24 hours of its decision. The bidder will have 24 hours to request
reconsideration of the Committee’s decision. The reconsideration meeting will be held within
two days of the receipt of a request by the bidder for reconsideration.

The request for reconsideration will be heard by the Office of the Secretary. The bidder will
have the opportunity to present written documentation or argument concerning the issue of
whether it met the goal or made an adequate good faith effort. The bidder will receive a written
decision on the reconsideration explaining the basis for the finding that the bidder did or did not
meet the goal or made adequate Good Faith efforts to do so.

The result of the reconsideration process is not administratively appealable to the Cabinet or to
the United States Department of Transportation.

The Cabinet reserves the right to award the contract to the next lowest responsive bidder or to
rebid the contract in the event that the contract is not awarded to the low bidder as the result of a
failure to meet the good faith requirement.

SANCTIONS FOR FAILURE TO MEET DBE REQUIREMENTS OF THE
PROJECT

Failure by the prime contractor to fulfill the DBE requirements of a project under contract or to
demonstrate good faith efforts to meet the goal constitutes a breach of contract. When this
occurs, the Cabinet will hold the prime contractor accountable, as would be the case with all
other contract provisions. Therefore, the contractor’s failure to carry our the DBE contract
requirements shall constitute a breach of contract and as such the Cabinet reserves the right to
exercise all administrative remedies at its disposal including, but not limited to the following:

. Disallow credit toward the DBE goal;

. Withholding progress payments;

. Withholding payment to the prime in an amount equal to the unmet portion of the contract
goal; and/or

. Termination of the contract.

PROMPT PAYMENT

The prime contractor will be required to pay the DBE within seven (7) working days after he or
she has received payment from the Kentucky Transportation Cabinet for work performed or
materials furnished.

Contract ID: 171024
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CONTRACTOR REPORTING
All contractors must keep detailed records and provide reports to the Cabinet on their progress in

meeting the DBE requirement on any highway contract. These records may include, but shall
not be limited to payroll, lease agreements, cancelled payroll checks, executed subcontracting
agreements, etc. Prime contractors will be required to complete and submit a signed and
notarized affidavit (TC 18-7) and copies of checks for any monies paid to each DBE
subcontractor or supplier utilized to meet a DBE goal. These documents must be
submitted within 10 days of being paid by the Cabinet.

Payment information that needs to be reported includes date the payment is sent to the DBE,
check number, Contract 1D, amount of payment and the check date. Before Final Payment is
made on this contract, the Prime Contractor will certify that all payments were made to the DBE
subcontractor and/or DBE suppliers.

The Prime Contractor should supply the payment information at the time the DBE is
compensated for their work. Form to use is located at:
http://transportation.ky.gov/Construction/Pages/Subcontracts.aspx

The prime contractor should notify the KYTC Office of Civil Rights and Small Business
Development seven (7) days prior to DBE contractors commencing work on the project. The
contact is Melvin Bynes and the telephone number is (502) 564-3601.

Photocopied payments and completed, signed and notarized affidavit must be submitted by the
Prime Contractor to:  Office of Civil Rights and Small Business Development

6™ Floor West 200 Mero Street

Frankfort, KY 40622

DEFAULT OR DECERTIFICATION OF THE DBE

If the DBE subcontractor or supplier is decertified or defaults in the performance of its work, and
the overall goal cannot be credited for the uncompleted work, the prime contractor may utilize a
substitute DBE or elect to fulfill the DBE goal with another DBE on a different work item. If
after exerting good faith effort in accordance with the Cabinet’s Good Faith Effort policies and
procedures, the prime contractor is unable to replace the DBE, then the unmet portion of the goal
may be waived at the discretion of the Cabinet.

1/27/2017

Contract ID: 171024
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LEGAL REQUIREMENTS AND RESPONSIBILITY TO THE PUBLIC - CARGO
PREFERENCE ACT (CPA).

(REV 12-17-15) (1-16)

SECTION 7 is expanded by the following new Article:

102.10 Cargo Preference Act — Use of United States-flag vessels.
Pursuant to Title 46CFR Part 381, the Contractor agrees

 To utilize privately owned United States-flag commercial vessels to ship at
least 50 percent of the gross tonnage (computed separately for dry bulk carriers, dry cargo liners,
and tankers) involved, whenever shipping any equipment, material, or commodities pursuant to
this contract, to the extent such vessels are available at fair and reasonable rates for United
States-flag commercial vessels.

* To furnish within 20 days following the date of loading for shipments
originating within the United States or within 30 working days following the date of loading for
shipments originating outside the United States, a legible copy of a rated, ‘on-board” commercial
ocean bill-of-lading in English for each shipment of cargo described in paragraph 1 of this
section to both the Contracting Officer (through the prime contractor in the case of subcontractor
bills-of-lading) and to the Division of National Cargo, Office of Market Development, Maritime
Administration, Washington, DC 20590.

» To insert the substance of the provisions of this clause in all subcontracts issued

pursuant to this contract.
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ASPHALT MIXTURE
Unless otherwise noted, the Department estimates the rate of application for all asphalt mixturesto be 110 Ibs/sy per inch of depth.

DGA BASE
Unless otherwise noted, the Department estimates the rate of application for DGA Base to be 115 Ibs/sy per inch of depth.

DGA BASE FOR SHOULDERS

Unless otherwise noted, the Department estimates the rate of application for DGA Base for Shoulders to be 115 Ibs/sy per inch of
depth. The Department will not measure necessary grading and/or shaping of existing shoulders prior to placing of DGA Base, but
shall be incidental to the Contract unit price per ton for DGA Base.

Accept payment at the Contract unit price per ton as full compensation for all labor, materials, equipment, and incidentals for grading
and/or shaping of existing shoulders and furnishing, placing, and compacting the DGA Base.

INCIDENTAL SURFACING

The Department has included in the quantities of asphalt mixtures established in the proposal estimated quantities required for
resurfacing or surfacing mailbox turnouts, farm field entrances, residential and commercial entrances, curve widening, ramp gores and
tapers, and road and street approaches, as applicable. Pave these areas to the limits as shown on Standard Drawing RPM-110-06 or as
directed by the Engineer. In the event signal detectors are present in the intersecting streets or roads, pave the crossroads to the right
of way limit or back of the signal detector, whichever is the farthest back of the mainline. Surface or resurface these areas as directed
by the Engineer. The Department will not measure placing and compacting for separate payment but shall be incidental to the
Contract unit price for the asphalt mixtures.

JPC RIDE QUALITY
JPC Pavement Smoothness requirements shall apply on this project in accordance with Section 501 of the current Standard
Specifications.

FUEL AND ASPHALT PAY ADJUSTMENT

The Department has included the Contract items Asphalt Adjustment and Fuel Adjustment for possible future payments at an
established Contract unit price of $1.00. The Department will calculate actual adjustment quantities after work is completed. |If
existing Contract amount is insufficient to pay all items on the contract with the adjustments, the Department will establish additional

monies with a change order.

ASPHALT PAVEMENT RIDE QUALITY CATEGORY A
The Department will apply Pavement Rideability Requirements on this project in accordance with Section 410, Category A.

OPTION A

Be advised that the Department will accept compaction of asphalt mixtures furnished for driving lanes and ramps, at 1 inch (25mm) or
greater, on this project according to OPTION A in accordance with Section 402 and Section 403 of the current Standard
Specifications. The Department will require joint cores as described in Section 402.03.02 for surface mixtures only. The Department
will accept compaction of all other asphalt mixtures according to OPTION B.

PREAPPROVED UTILITY CONTRACTORS
The Preapproved Utility Contractors that must be used on this project will be listed under the General Utility Notes.
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Transforming Dixie Highway

Item 5-478.7
Special Note for Landscaping
Pay Items
1. Sodding
a. Allturf areas will be excavated and any existing pavement and subbase totally removed
to allow free drainage. Payment is made per the Roadway Excavation bid item (Cubic
Yard).
b. Sod paid per the Sodding bid item (Square Yard) in accordance with Section 212 of the
Specifications with the following clarifications:
c. Turf type shall be Tall Fescue (Section 827.11)
d. Initial Fertilizer and Agriculture Lime will be required (Sections 827.02 and 827.03) and
are incidental to Sodding.
e. Topsoil (6”) is required and paid per the Topsoil Furnished and Placed item (Cubic Yard).
Select Borrow Material - Payment will be per the Cubic Yard. To be placed in all
landscaping areas; beneath the “Topsoil” layer (6”) in sod areas and beneath the
“Planting Mix for Planting Bed Areas” layer (12”) in landscape bed areas.
f.  Material will be free of all roots, debris, and aggregate and not more than 50% clay.

The material will need to be preapproved by the Engineer. The intent is to allow sod
and plant establishment and long-term growth.

2. Concrete (Verge & Median) — The area between the sidewalk and curb that receives a
decorative scoring pattern as shown on the roadway plans. See Road Sheet RO01B for scoring

detail. The area is poured monolithically with the sidewalk but paid as a separate bid item.

Reference KYTC standard specifications for concrete sidewalk. (Pay unit - SY)

3. Paver (Verge) — The area between the sidewalk and curb that receives concrete pavers as shown

on the roadway plans. See detail as shown on RO01B. See Pavers specification below. (Pay unit

-sY)

4. Tree in Tree Grate — Street trees around bus station locations. Includes tree, tree grate with

grate foundation. See R135 for trees in tree grate detail. See sheet R134 for Tree types. (Pay
unit - EA)
5. Structural Soil Vault System (SSVS) — This is the bedding and drainage system beneath and

surrounding all trees identified and paid as “Trees in Tree Grate” and includes all items listed on

the Structural Soil Vault System Component List identified on R135. See the Structural Soil Vault

System (SSVS) specification. (Pay unit - SY)
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Tree — Trees planted in planting bed at I-264 and Dixie Highway interchange. See R136 for
planting detail and R134 for planting schedule. See Planting and Planting Soil Preparation
special notes below. (Pay unit EA)

Ornamental Tree — Smaller tree species planted in plantings beds within the Right-of-Way of I-
264. Includes tree, planting backfill, mulch, tree staking with (rubber hose, guy wire, and
reflective flagging) — all incidental to this pay item. See R136 for planting detail and R134 for
planting schedule. See Planting and Planting Soil Preparation special notes below. (Pay unit EA)

All items listed below include (per details on R136): Planting Soil, 3” Hardwood Mulch,
Landscape Edging, and Weed Control Barrier.

10.

11.

12.

Large Shrubs (More Than 3’ Tall) — Shrubs with a 36” or greater average mature height. See
R134 for schedule and quantities and R136 for planting detail. See Plants and Planting Soil
Preparation special notes below. (Pay unit EA)

Small Shrubs (Less Than 3’ Tall) — Shrubs with a 36” or less average mature height. See R134 for
schedule and quantities and R136 for planting detail. See Planting and Planting Soil Preparation
special notes. (Pay unit EA)

Ornamental Grass — Ornamental grasses used in median and interchange plantings. See R134
for schedule and quantities and R136 for plants detail. See Plants and Planting Soil Preparation
special notes. (Pay unit EA)

Perennials — Perennials used in median and interchange plantings. See R134 for schedule and
quantities and R136 for planting detail. See Plants and Planting Soil Preparation special notes
below. (Pay unit EA)

Groundcover — Groundcover used in median and interchange plantings. See R134 for schedule
and quantities and R136 for planting detail. See Plants and Planting Soil Preparation special
notes below. (Pay unit EA)

*See Roadway sheets for all landscape layout. Reference sheet R134 for schedule of plants,
quantities, and landscape notes. Planting layout on plans supersede quantities derived from
planting schedule.
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Specifications

The following specifications will supersede the KYTC Standard Specifications for the specific items
identified.

SECTION 321400 — PAVERS

PART 1 - GENERAL

11 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. Concrete unit pavers set in bituminous setting beds.
B. Related Requirements:
1. KYTC Class A concrete as base under unit pavers.
1.3 ACTION SUBMITTALS
A. Product Data: For materials other than water and aggregates.

B. Product Data: For the following:

1. Pavers.
2. Bituminous setting materials.
C. Samples for Verification: For full-size units of each type of unit paver indicated.
1.4 INFORMATIONAL SUBMITTALS
A. Material Certificates: For unit pavers. Include statements of material properties indicating
compliance with requirements, including compliance with standards. Provide for each type and
size of unit.
1.5 QUALITY ASSURANCE
A. Mockups- Concrete Pavers: Build 6” x 10" mockup to verify selections made under Sample

submittals, to demonstrate aesthetic effects, and to set quality standards for materials and
execution.
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1.7
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1. Mock up shall include 2’ stripe of concrete paver and 2’ adjoining concrete on each side
of stripe.
2. Approved mockups may not become part of the completed Work.

DELIVERY, STORAGE, AND HANDLING

Store pavers on elevated platforms in a dry location. If units are not stored in an enclosed
location, cover tops and sides of stacks with waterproof sheeting, securely tied.

Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

Store liquids in tightly closed containers protected from freezing.

Store asphalt cement and other bituminous materials in tightly closed containers.

FIELD CONDITIONS

Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with ice or
frost. Do not build on frozen subgrade or setting beds. Remove and replace unit paver work
damaged by frost or freezing.

Weather Limitations for Bituminous Setting Bed:

1. Install bituminous setting bed only when ambient temperature is above 40 deg F (4 deg C)
and when base is dry.

2. Apply asphalt adhesive only when ambient temperature is above 50 deg F (10 deg C) and
when temperature has not been below 35 deg F (2 deg C) for 12 hours immediately before
application. Do not apply when setting bed is wet or contains excess moisture.

3. Hot-Weather Requirements: Comply with hot-weather construction requirements
contained in TMS 602/ACI 530.1/ASCE 6. Provide artificial shade and windbreaks and use
cooled materials as required.

PART 2 - PRODUCTS

2.1

MANUFACTURERS

Source Limitations: Obtain each type of unit paver, joint material, and setting material from
single source with resources to provide materials and products of consistent quality in
appearance and physical properties.

Page 20 of 507



JEFFERSON COUNTY

TGR 0311 034

2.2

2.3

2.4

2.5
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CONCRETE PAVERS

Concrete Pavers: This specification covers the requirements for interlocking concrete pavers
manufactured for the construction of paved surfaces. Concrete units covered by this
specification may be made from lightweight or normal weight aggregates or mixed lightweight
and normal weight aggregates

Belgard Commercial Hardscapes, Holland Stone Paver. Smooth finish, Crimson Ember color
blend or similar.

Concrete Paver: Holland Stone Pavers

Thickness: 3.15 inches (80 mm).

Face Size: 4” X 8"

Dimensional Tolerances: Plus or minus 1/16 inch (1.6 mm).
Finish: Smooth finish, Crimson Ember color blend

ukhwnN e

ACCESSORIES
Cork Joint Filler: Preformed strips complying with ASTM D 1752, Type Il

Compressible Foam Filler: Preformed strips complying with ASTM D 1056, Grade 2A1.

BITUMINOUS SETTING-BED MATERIALS

Primer for Base: ASTM D 2028/D 2028M, cutback asphalt, grade as recommended by unit paver
manufacturer.

Fine Aggregate for Setting Bed: ASTM D 1073, No. 2 or No. 3.

Asphalt Cement: ASTM D 3381/D 3381M, Viscosity Grade AC-10 or Grade AC-20.
Neoprene-Modified Asphalt Adhesive: Paving manufacturer's standard adhesive consisting of
oxidized asphalt combined with 2 percent neoprene and 10 percent long-fibered mineral fibers

containing no asbestos.

Sand for Joints: Fine, sharp, washed, natural sand or crushed stone with 100 percent passing
No. 16 (1.18-mm) sieve and no more than 10 percent passing No. 200 (0.075-mm) sieve.

1. Provide sand of color needed to produce required joint color.

BITUMINOUS SETTING-BED MIX

Mix bituminous setting-bed materials at an asphalt plant in approximate proportion, by weight,
of 7 percent asphalt cement to 93 percent fine aggregate unless otherwise indicated. Heat
mixture to 300 deg F (149 deg C).
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces indicated to receive unit paving, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A. Sweep concrete substrates to remove dirt, dust, debris, and loose particles.
3.3 INSTALLATION, GENERAL
A. Minimum qualifications 5-years experience working on similar installation projects.
B. Do not use unit pavers with chips, cracks, voids, discolorations, or other defects that might be

visible or cause staining in finished work.

C. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors
and textures.

D. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped
edges. Cut units to provide pattern indicated and to fit adjoining work neatly. Use full units
without cutting where possible. Hammer cutting is not acceptable.

E. Joint Pattern: Running bond based upon longitudinal centerline of paver bands.

F. Tolerances: Do not exceed 1/32-inch (0.8-mm) unit-to-unit offset from flush (lippage) or 1/8 inch
in 10 feet (3 mm in 3 m) from level, or indicated slope, for finished surface of paving.

G. Expansion and Control Joints: Provide for sealant-filled joints at locations and of widths
indicated. Provide compressible foam filler as backing for sealant-filled joints unless otherwise
indicated; where unfilled joints are indicated, provide temporary filler until paver installation is
complete. Install joint filler before setting pavers. Sealant materials and installation are specified
in Section 079200 "Joint Sealants."

H. Expansion and Control Joints: Provide cork joint filler at locations and of widths indicated. Install
joint filler before setting pavers. Make top of joint filler flush with top of pavers.

l. Install concrete edge.

3.4 BITUMINOUS SETTING-BED APPLICATIONS

A Apply primer to concrete slab or binder course immediately before placing setting bed.
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Prepare for setting-bed placement by locating 3/4-inch- (19-mm-) deep control bars
approximately 11 feet (3.3 m) apart and parallel to one another, to serve as guides for striking
board. Adjust bars to subgrades required for accurate setting of paving units to finished grades
indicated.

Place bituminous setting bed where indicated, in panels, by spreading bituminous material
between control bars. Spread mix at a minimum temperature of 250 deg F (121 deg C). Strike
setting bed smooth, firm, even, and not less than 3/4 inch (19 mm) thick. Add fresh bituminous
material to low, porous spots after each pass of striking board. After each panel is completed,
advance first control bar to next position in readiness for striking adjacent panels. Carefully fill
depressions that remain after removing depth-control bars.

1. Roll setting bed with power roller to a nominal depth of 3/4 inch (19 mm). Adjust
thickness as necessary to allow accurate setting of unit pavers to finished grades
indicated. Complete rolling before mix temperature cools to 185 deg F (85 deg C).

Apply neoprene-modified asphalt adhesive to cold setting bed by squeegeeing or troweling to a
uniform thickness of 1/16 inch (1.6 mm). Proceed with setting of paving units only after adhesive
is tacky and surface is dry to touch.

Place pavers carefully by hand in straight courses, maintaining accurate alignment and uniform
top surface. Protect newly laid pavers with plywood panels on which workers can stand.
Advance protective panels as work progresses, but maintain protection in areas subject to
continued movement of materials and equipment to avoid creating depressions or disrupting
alignment of pavers. If additional leveling of paving is required, and before treating joints, roll
paving with power roller after sufficient heat has built up in the surface from several days of hot
weather.

Joint Treatment: Place unit pavers with hand-tight joints. Fill joints by sweeping sand over paved
surface until joints are filled. Remove excess sand after joints are filled.
REPAIRING, POINTING, AND CLEANING

Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise damaged
or that do not match adjoining units. Provide new units to match adjoining units and install in
same manner as original units, with same joint treatment and with no evidence of replacement.

END OF SECTION 321400
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SECTION 129300 — TREE GRATE

PART 1 - GENERAL

11 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 ACTION SUBMITTALS

A Product Data: For each type of product.

B. Samples: For each exposed product and for each color and texture specified.
C. Samples for Initial Selection: For units with factory-applied finishes.
D. Samples for Verification: For each type of exposed finish, not less than 6-inch- long linear

components and 4-inch- square sheet components.

E. Product Schedule: For site furnishings. Use same designations indicated on Drawings.
13 CLOSEOUT SUBMITTALS
A Maintenance Data: For site furnishings to include in maintenance manuals.
14 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.

PART 2 - PRODUCTS

2.1 TREE GRATES
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Tree Grates: Manufacturer's standard tree grates and frames

1. Provide the following tree grate or similar
a. Model: Ironsmith Starburst Tree Grate, Model 4816-1 with custom medallions
1) Contact Information:
Ironsmith Inc.
41-701 Corporate Way #3
Palm Desert, CA 92260
Phone: 800-338-4766

2. Material: ASTM A 48/, Class 35B
Shape and Size: 48 inches square.

Finish: Oxidized iron

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

Examine areas and conditions, with Installer present, for compliance with requirements for
correct and level finished grade, mounting surfaces, installation tolerances, and other conditions
affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

Comply with manufacturer's written installation instructions unless more stringent
requirements are indicated. Complete field assembly of site furnishings where required.

Unless otherwise indicated, install site furnishings after landscaping and paving have been
completed.

Install site furnishings level, plumb, true, and securely anchored at locations indicated on
Drawings.

END OF SECTION 129300
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SECTION 329450 STRUCTURAL SOIL VAULT SYSTEM (SSVS)

1. GENERAL

1.01 SUMMARY

1.

Section Includes: Supply and installation of structural soil cell system and related materials,
components and activities necessary to form a complete functioning system.

1.02 RELATED REQUIREMENTS SPECIFIED ELSEWHERE

1.
2.
3

4.

KYTC Class A Concrete

Trees and Planting Soil

Tree Grate

Section 32 94 55 - Soil Cell Filler Soil

1.03 DEFINITIONS

10.
11.

12.

13.

14.
15.

Soil Cell module: Patented, load-bearing engineered plastic module with vertical and lateral
interlocks, for creating void space beneath pavements.

Soil Cell Bridge Connector — component for connecting Soil Cell modules laterally. Is
removable.

Soil Cell Connector — Component for connecting Soil Cell modules vertically.

Soil Cell Foot Plate — Component for placement at base of matrix, connecting to feet, for
point load dispersion.

Soil Cell Top Grate — Component for placement at top of matrix for pavement support.
Soil Cell Matrix: Assembled and interconnected volume of soil cell modules.

Lateral Piping System: Perforated piping system for circulation of air and distribution of
water and nutrients, connected to surface inlet.

Vertical Piping System: Large diameter plastic pipe system for inspection, circulation of air
and connected to surface inlet.

Root and Moisture Barrier: Linear membrane to prevent root and moisture penetration.
Root Barrier: Linear root barrier with vertical integral root training ribs.

Filler Soil: Correctly balanced soil mix to provide optimum growth conditions for tree root
systems within the soil cell matrix.

Geocomposite: High strength geogrid bonded to filter fabric for reinforcement of granular
pavement base.

Tree Pit Opening: The pavement opening within which a tree is planted.

Granular Base Course: Compacted granular material to specified requirements.

Tree Pit: Excavated space filled with appropriate soil media for tree planting.
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16. Reinforcing Collar: A trench between the soil cell matrix and surrounding soil, lined with
geocomposite, filled with granular base course and compact

1.07 DESIGN

1. Soil Cell Matrix:

1. Structural Design: Design soil cell matrix, sub-grade and subsequent fill layers to
resist dead, live, lateral and environmental loads, with settlement, deflection and
displacement within design limits.

2. Wheel Load Rating: AASHTO H-20.

3. Matrix Void Space: Minimum 90% free volume.

1.08 TESTING AGENCY SERVICES

1. Provide and pay for the services of an independent testing agency to perform the testing
activities specified in this section. Testing agency shall be acceptable to Consultant.

2. Test work in accordance with specified standards. In the absence of a specified standard,
comply with the relevant ASTM standard.

3. Test Reports: Testing agency shall prepare test reports for all tests performed. Submit
copies of test reports to Consultant immediately upon their becoming available.

1.09 QUALITY ASSURANCE

1. Installer Qualifications: Work shall be performed by an experienced installer with a
successful track record in performing work of the same scope and quality as required by
these specifications. [Installer shall be acceptable to manufacturer of soil cells.] [Installer
shall be accredited by GreenBlue as having successfully completed the GreenBlue learning
program.]

2. Installer’s Site Supervision: Appoint an experienced full time site supervisor to be
responsible for site activities for duration of work. Do not change site supervisor without
Consultant’s prior written approval.

3. Site Mock-Up: Prior to installation of soil cells, construct on site a 9 square metre mock-up
of the entire system including granular sub-base, placement of filler soil and granular base
course. Materials and techniques used in construction of mock-up shall be acceptable to
Consultant who shall be present during mock-up construction. Mock-up may remain part of
permanent installation if acceptable to Consultant.

4. Manufacturer’s Representative: Arrange for a representative of the soil cell manufacturer to
be available to visit site within 48 hours’ notice.

1.10 DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in strict accordance with manufacturer’s instructions.
Make provision on site to properly receive, handle and store materials. Provide sheltered
and weathertight storage to protect materials from the elements.

3. Store soil cell modules on pallets, with pallet wrap intact until required for installation.
Position pallets on firm, level base.

Contract ID: 171024
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Protect geosynthetics from physical damage and from temperatures in excess of 70 degrees
C. Do not expose geosynthetics to direct sunlight for more than 7 days.

Store and protect bulk materials by covering with tarpaulins and in a manner to prevent
erosion.

1.11 SITE CONDITIONS

Ambient Conditions: Perform work on site when ambient conditions are conducive to
proper performance and in accord with recommendations of soil cell manufacturer.
Take all reasonable precautions to guard against effects of adverse weather conditions.
Site Information: Before commencing work on site examine available documentation
pertaining to site and determine nature and location of above ground and underground
utilities. Report demonstrable and potential conflicts with work of this section to
Consultant.

Existing Soil Conditions: Before proceeding with full scale excavation work, confirm nature
of existing soil conditions and in particular the drainage characteristics of existing soil. Refer
to clause 2.07 Source Quality Control.

Abandoned utilities encountered during excavation shall be removed and their ends
plugged.

Active utilities encountered during excavation and not indicated in Contract Documents
shall be reported immediately to Consultant and utility owner who shall determine
measures necessary to repair, relocate or remove utility.

2. PRODUCTS

2.01

5.

STRUCTURAL SOIL CELLS
Proprietary Product: Stratavault by GreenBlue , 71 Bysham Park Drive Woodstock ON
N4T1P1 or approved equal.
Material: 100% recycled polypropylene.
Form and Configuration: Engineered plastic modules designed to assemble together to
create a matrix under pavements. Interconnected skeletal matrix shall provide void space of
at least 90% to accommodate filling with soil media or storing storm water.

Dimensions of Soil Cell Units: 60cm (24 inch) x 60 cm (24 inch) x 40cm (16 inches) in height.

System also includes Bridge connectors, Vertical connectors, Foot plates, Top Grates.
Ultimate Load Strength: Stratavault 30 Series: 300 kpa (44.38 psi);;

2.02 GEOSYNTHETICS

1.

Geocomposite:

1. Composition: Geogrid and geotextile composite.

2. Geogrid: Stretched monolithic polypropylene flat bars with welded junctions.

3. Geotextile: Mechanically bonded filter geotextile welded within geogrid structure.
4. Colour: White.

5. Physical Properties: As specified in Appendix ‘A’.
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2.02 GEOSYNTHETICS (CONT’D)
2. Root Barrier:

1. Material: High density polyethylene.

2. Thickness: 1.00 mm.

3. Form: Linear sheet with integral vertical ribs.

4. Color: Black.

5. Physical Properties: As specified in Appendix 'A’.

4. Filter Fabric:

1. Description: Fabric of polypropylene or polyester fibers, nonwoven, needle-punched
continuous filament in flat and sock form.

2. Physical Properties: As specified in Appendix ‘A’.

5. Proprietary Products: The following by GreenBlue, 71 Bysham Park Drive Woodstock ON
N4T1P or approved equal.

1. Geocomposite: FilterGrid

2. Root Barrier: ReRoot.

3. Root and Moisture Barrier: RootStop Premium.
2.03 AERATION AND INSPECTION PIPING

1. Lateral Aeration Piping System:

1. Lateral Pipe: Flexible, perforated, 60 mm in diameter.

2. Vertical Riser: Flexible, perforated, 60 mm in diameter, connecting lateral piping to
surface inlet.

3. Connectors: Molded connectors to effect proper jointing.
Material: 100% high density polyethylene.

5. Configuration: Optimize oxygen exchange with tree pit soil, facilitate supplementary
irrigation and nutrient dosing and, where applicable, distribution of harvested storm
water.

2. Vertical Drainage Inspection Pipe: 100mm diameter rigid 100% high density polyethylene.

3. Vertical Soil Inspection Pipe: 150 mm diameter rigid 100% high density polyethylene.

2.05 Soil Cell Filler Soil
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1. As specified in Section 329455.
2.06 BACKFILL AND AGGREGATES

1. Backfill: Clean, native excavated soil, free from organic matter, frozen materials, stones
larger than 75 mm in diameter, debris and other foreign substances.

2. Granular Base Course: ASTM D1241-07, Type 1, Gradation B consisting of stone, gravel or
slag with natural or crushed sand and fine mineral particles passing a No. 200 sieve, graded

as follows:

SIEVE PERCENT PASSING
37.5 mm 100

25 mm 75-95

9.5 mm 40-75

4.75 mm 30-60

2.0 mm 20-45

425 um 15-30

75 um 5-15

3. Drainage Pipe Covering Fill: ASTM D448-08, No.57 consisting of narrowly graded mixture of
crushed stone or crushed or uncrushed gravel, with 100% passing a 37.5 mm sieve and 0%
to 5% passing a 2.36 mm sieve.

4. Drainage Pipe Bedding Fill: ASTM D2940-09, consisting of crushed stone or gravel graded
from 13 mm to 4.75 mm.

2.07 SOURCE QUALITY CONTROL

1. Provide testing agency with representative samples of existing, on-site soil and of each type
of fill proposed for use.

2. Testing agency shall perform the following laboratory tests on each soil and fill sample:

Sieve analysis

Particle size distribution

Liquid limit

Plastic limit

Plasticity index

Hydraulic conductivity

No vk whpe

Compaction.

3. Compaction testing shall be in accordance with ASTM D698 — 07el Standard Test Methods
for Laboratory Compaction Characteristics of Soil Using Standard Effort (Standard Proctor
Density).

3. EXECUTION
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3.01 PREPARATION

1. Tree Pit Layout: Layout tree pit locations and dimensions using string lines, survey pegs and
marking paint. Obtain Consultant’s approval of layout before proceeding with excavation.

2. Tree Pit Depths: Confirm excavation depths with reference to finished pavement elevations.
Allow for granular base course layer and, where applicable, drainage layer.

3.02 TREE PIT EXCAVATION

1. Excavation: Accurately excavate to dimensions shown on Drawings. Allow 200 mm
additional clearance in length and width. Excavation side walls shall be clean and straight,
within 15 degrees of vertical. Measure and confirm that correct horizontal and vertical
dimensions have been achieved.

2. Reinforcing Collar: Further excavate top perimeter of tree pit to a depth of 300 mm and to a
width of 200mm, sufficient to accommodate a narrow foot compacting plate. Excavated
surfaces shall be clean and straight.

3. Protect sub-grade from softening, undermining, washout, or damage by rain or water
accumulation. Reroute surface water runoff from excavated areas and do not allow water to
accumulate in excavations.

3.03 SUB-GRADE PREPARATION

1. Remove unstable bottom material, including large stones, debris and compressible soils.
Scarify and mix sub-grade surface and moisture condition as required. Accurately construct
and fine grade the sub-grade to required lines and levels. Compact sub-grade to 95%
Standard Proctor Density.

2. Finished sub-grade shall be flat, uniform, dense, smooth, free from loose stones and foreign
matter, and sloped to a grade of 5%.

3.05 TREE PIT GRANULAR BASE COURSE

1. Install granular base course to depth shown on Drawings on sub-grade and under first layer
of soil cell modules. Compact granular base course to minimum 95% Standard Proctor
Density.

3.06 SOIL CELL INSTALLATION

1. Prior to installation of soil cell modules, confirm tree pit dimensions and mark location of
trees with surveyor pegs. Rectify discrepancies and errors.

2. Install soil cell modules in strict accordance with manufacturer’s written instructions and
installation diagrams. Prior to placement, check each soil cell module for damage. Reject
cracked, chipped and otherwise damaged modules. Ensure that modules in contact with
granular base course are firmly seated, with no rocking. Ensure that modules are
mechanically interconnected both horizontally and, in multiple layers, vertically.
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3.07 AERATION AND INSPECTION PIPING

1. Lateral Aeration Piping: Install piping within top layer of soil cell modules in a complete
connected circuit, within 600 mm of outer edge of matrix. Fit junctions and risers at
maximum spacing of 3.6 meters.

2. Vertical Inspection Piping: Place vertical piping within central opening of soil cell module.

3. Trim vertical pipes to 150 mm above finished pavement and support in vertical position by

temporary staking. Seal open ends of pipes.

3.08 ROOT BARRIERS AND ROOT AND MOISTURE BARRIERS

1. Install root barrier as shown on Drawings. Overlap barrier joints 150 mm and tape both sides
of joint. Top edge of barriers shall be level with adjacent construction. Ensure that earth
surfaces in contact with barriers are flat and free of sharp debris and stones so as to avoid
puncturing barriers. Install root barriers with ribs facing inward.

3.09 SOIL FILLING

1. Obtain Consultant’s prior approval to load soil cell matrix with filler soil .Install filler soil
after soil cell matrix is fully assembled and piping systems and barriers are in place.

2. Except as shown otherwise on Drawings completely fill all void spaces with filler soil. Place
filler soil using an excavator bucket and spread with rakes or shovels

3. Keep outer trench free of filler soil.
4. Vibrate matrix using plate vibration or needle vibration equipment to shake filler soil into

voids.

3.10 GEOCOMPOSITE LAYER

1. |Install a single layer of geocomposite over the entire top area of soil cell matrix. At
perimeter, extend geocomposite over upper side walls of soil cell matrix and over bottom of

adjacent trench.
2. Overlap geocomposite joints 150mm. Allow for pipe penetrations with two intersecting slits

cut with a sharp knife.

3.11 GRANULAR REINFORCING COLLAR

1. Fill collar trench with granular base course material so that the collar is level with top of soil

cell matrix.
2. Place granular base course in 150 mm lifts and compact each lift to 95% Standard Proctor

density.
3. Do not displace geocomposite from base of trench.

3.12 TREE PIT OPENINGS

1. Confirm exact location of tree pit openings. Cut geocomposite layer and fold back to expose

opening. Position perimeter formwork.
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2. Line opening with root barrier with ribs facing inward. Extend root barrier down to top of
soil cell matrix and up to level of finished pavement. Lap root barrier joints 150 mm and
tape both sides of joint.

3.13 GRANULAR BASE COURSE FOR PAVEMENT

1. Place granular base course material over geocomposite to depth shown on drawings. Place
granular base course in 100 mm lifts and compact each lift to 95% Standard Proctor Density.

3.15 SITE QUALITY CONTROL

1. Compaction Tests: Testing agency shall perform compaction testing on sub-grade and on
each layer of fill to determine compliance with specified compaction. Determine method
and frequency of testing in consultation with Consultant.

3.16 CLEANING

1. Upon completion of work on site, clean areas within contract limits. Remove tools,
equipment, debris, rubbish and excess materials. Leave site in broom clean condition.

3.18 APPENDIX ‘A’
Appendix ‘A’ Geosynthetic Physical Properties is attached.

END OF SECTION
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APPENDIX ‘A’ GEOSYNTHETIC PHYSICAL PROPERTIES

1. Geocomposite shall meet the following requirements:

PROPERTY TEST METHOD * UNIT REQUIREMENT
GEOGRID

Raw Material Polypropylene,white
Mass per unit area EN I1SO 9864 g/m? 200

Max. tensile strength, md/cmd EN 1SO 10319 kN/m >30/= 30
Elongation at nominal strength, EN ISO 10319 % <8/<8

md/cmd

Tensile strength at 2% elongation, EN ISO 10319 kN/m 12/12

md/cmd

Tensile strength at 5% elongation, EN I1SO 10319 kN/m 24/24

md/cmd

Aperture size, md x cmd - mm xmm | Approx. 32 x32
Production specific elongation - % 0

GEOTEXTILE

Raw material Polypropylene, white
Mass per unit area EN ISO 9864 g/m? > 150

Maximum tensile strength, EN ISO 10319 kN/m 7.5/11.0

md/cmd

Elongation at maximum tensile EN ISO 10319 % 40/30

strength, md/cmd

Puncture force EN I1SO 12236 N 1,670

Displacement at static puncture EN ISO 12236 mm 30

strength

Detector tested - - Yes

Roll dimensions, width x length - mxm 4.75 x 100

*based on

2. Root Barrier shall meet the following requirements:

md = machine direction, cmd = cross machine direction

PROPERTY * ASTM D UNIT REQUIREMENT
Density 1505 g/cm? 0.952
Melt Index 1238 g/10 min. 0.35
ESCR, Fso Condition B 1693 h 50
Tensile Yield Strength 638@50mm/min MPa 27
Elongation at break 638@50mm/min % >600
Brittleness Temperature 746 Degrees C | <-90
Flexural Modulus 790 MPa 1310
Shore Hardness D 2240 - 66
Thermoforming** cm 18-23
----Sheet sag h >700

Contract ID: 171024
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*Physical properties reported herein were determined on compression molded specimens
prepared in accordance with Procedure C of ASTM D 1928. ** 0.61 x 1.22 x 3.2mm thick blank
heated to forming temperature. *** Test conditions: 296 ml, 23gbottle, 10% fill, Orvus K
Detergent.

APPENDIX ‘A’GEOSYNTHETIC PHYSICAL PROPERTIES (CONT’D)
3. Root and Water Barrier shall meet the same requirements as specified for Root Barrier.

4. Filter Fabric shall meet the following requirements:

PROPERTY ASTM TEST UNIT REQUIREMENT

Grab tensile strength D4632 N 400 min.

Grab tensile elongation D4632 % 50% min.

Mullen Burst D3786 MPa 1.2 min.

Puncture D4833 N 240 min.

Trapezoid Tear D4533 N 180 min.

Ultraviolet stability D4355 % retained 70% @ 150 hr.
strength

Apparent opening size D4751 mm 0.2 max.

Permittivity D4491 per sec. 2.1 min.

Flow rate D4491 I/sec/m? 102 min.

Min. fabric lap of 300 mm

END OF APPENDIX
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Contract ID: 171024

329455 - Soil Cell Filler Soil

GENERAL

1.01 SUMMARY

1. Section Includes: Production and supply of filler soil for structural soil cells, including related

Materials and activities.

1.02 RELATED REQUIREMENTS SPECIFIED ELSEWHERE

1.
2.

Structural soil cells
Installation of filler soil

1.03 DEFINITIONS

Such as:

o vk W

Growing medium is defined as an amended existing topsoil that contains organic matter, is
capable of sustaining vigorous plant growth, contains a typical clay content of >25% by
mass, complies generally with the typical uses specified in and is free from unwanted
matter

Stones, rock and pebbles greater than 10 mm measured by longest dimension

Hard clods or objects greater than 15mm dimension

Roots with a section diameter exceeding 10mm or a length exceeding 100mm

Sticks and rubbish

Material toxic to plants

Materials that may pose a danger to human health, e.g. glass, hard plastic Filler soil is
synonymous with growing medium.

1.05 ADMINISTRATIVE REQUIREMENTS

Coordination: Coordinate work of this section with other related work and in particular with work
specified in clause 1.02.

Scheduling: Conform to schedule specified in Section 32 94 50 Structural Soil Cells.

Cooperation: Contractor, Consultant and testing agency shall cooperate and coordinate their
activities to the fullest extent to ensure that filler soil meets the qualitative and quantitative
requirements specified in this Section and that such quality is maintained for the duration of the
work.

1.06 CONSULTANT’S AUTHORITY

Consultant shall be, in the first instance, the interpreter of the requirements of this Section of the
Specifications.

Consultant shall have access to the place or places where filler soil mixes are designed and
produced.

Consultant may require testing of filler soil by testing agency in addition to the testing specified
elsewhere in this Section.

Consultant may require that changes be made to any proposed filler soil mix.

Consultant may reject work that Consultant believes to be defective.

Work to be performed by Contractor as a result of Consultant’s instructions under this clause
shall be performed at no additional cost to Owner and without an extension to Contract Time.
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Provisions of this clause shall in no way limit Consultant’s responsibilities and authority specified
elsewhere in the Contract.

1.07 SUBMITTALS

4.

Product Data: Submit manufacturer’s product data for each type of product to be used. For soils
provide testing agency laboratory analysis.

Samples: Submit to testing agency, when and as required, samples of each type of filler soil for
testing purposes.

Qualification Data: Submit proof of qualifications of filler soil supplier and of testing agency.

1.08 TESTING AGENCY SERVICES

Provide and pay for the services of an independent testing agency to perform the testing activities
specified in this Section.

Testing agency shall have an established track record in testing the type of soil required by this
specification and shall have soils testing facilities and personnel capable of performing the
physical and chemical testing required by this specification. Testing agency personnel shall be
experienced in soil mix design and in making soil recommendations.

Test materials in accordance with specified standards. In the absence of a specified standard,
comply with the relevant ASTM standard.

Test Reports: Testing agency shall prepare test reports for all tests performed. Submit copies of
test reports to Consultant immediately upon their becoming available.

1.09 QUALITY ASSURANCE PROGRAM

Contractor shall establish and maintain a quality assurance program for the purposes of managing
the quality of the work. Quality assurance program shall consist of plans, procedures and
organizational design necessary to ensure that work of this Section meets the prescriptive and
performance requirements specified. The Quality Control, Source Quality Control and Site Quality
Control provisions specified elsewhere in this Section shall form part of the Quality Assurance
Program.

Filler soil supplier shall have an established track record in supplying soil of the type and quality
required by these specifications, shall have facilities and personnel capable of preparing soil mixes
for review and testing and shall have the production capacity to produce the quantities required
for this project.

Single Source of Supply: Entire quantity of filler soil required by this project shall be supplied from
a single source.

1.10 QUALITY CONTROL

Contractor shall establish and maintain a quality control system which shall set parameters for
testing, procedures for sampling, sampling intervals, handling of samples (chain of custody),
limits/tolerances or confidence intervals for acceptance or rejection status within a sample and
allowable variability of test parameters between samples.

Quality control system shall include a paper trail that provides for traceability at any point. Each
batch of soil shall be identified by date of manufacture, quality, and a corresponding test result
and shall link into when material was delivered and where material was placed.

Records: Records shall be systematically recorded, indexed, and files so as to be retrievable and
accessible to Consultant or quality auditor on a project basis within one working day of
requisition.
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Quality Register: Conformance records shall be stored and maintained such that they are readily
retrievable and in facilities that provide a suitable environment to minimize deterioration and to
prevent loss.

Storage: Quality records shall be available to Consultant at all reasonable times. If requested by
Consultant, Contractor shall provide copies of records or test results at no cost to Owner.
Non-Conformance:

1. Non-conforming work detected by Quality Control System shall be reported to Consultant
via a Non-Conformance Report (NCR) within one working day of being detected.

2. NCRs shall be submitted with all records that indicate a departure from specified
requirements. NCR shall indicate a proposed corrective action.

3. If corrective action cannot be determined within one working day, Contractor shall submit
a partially completed NCR identifying the non-conformance.

4. Non-conforming products shall not be covered up unless a corrective action has been
approved by Consultant and implemented by Contractor.

5. An NCR shall create a hold point which shall apply until conformance has been achieved and
Consultant signed an authorization to proceed.

6. Consultant shall issue a Corrective Action Request (CAR) when he detects non-conformance
to Contractor’s Quality Control System or methods. This will not create a hold point unless
specifically stated.

7. When Consultant detects product non-conformance, he will issue a Notice of Non-
Conformance (NNC) which will create a hold point and Contractor shall submit an NCR.

8. When there is a discrepancy between Consultant’s test results and those of the Contractor,
Consultant’s results shall prevail except when Consultant may determine a specific audit test
procedure to resolve the discrepancy.

9. Contractor shall nominate a complete corrective action for any non-conformance no later
than five (5) working days or shall show cause to Consultant for any further delay.

10. Contractor shall indicate on an NCR corrective action to ensure that the Quality Control
System remains effective in avoiding recurrence of the non-conformance.

11. Contractor and Consultant shall sign off on all actions under this clause.

12. Work performed by Contractor under this clause shall be at no additional cost to Owner
and without an extension to Contract Time.

1.11 QUALITY CONTROL ALTERNATIVES
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Variations to testing frequencies specified in clause 2.05 may be permitted upon timely
submission to Consultant of an alternative testing program that achieves the desired outcome
of the quality control program.

Materials supplied from operations that have a third party endorsed quality assurance
program may be accepted subject to the timely submission to Consultant of the relevant
documentation.

1.12 DELIVERY, STORAGE AND HANDLING

Refer to Section 32 94 50.

When filler soil has been produced and approvals given, protect stockpiled material from rain,
wind erosion and other detrimental weather effects.

When filler soil is being loaded, ensure that loading equipment does not pick up underlying
material and that tires and tracks do not till other material into the mix.

When filler soil is delivered to installation site, ensure that haul vehicles and equipment are
properly sanitized so as to contain no foreign soil, aggregate, asphalt and other matter that
might contaminate filler soil.

2. PRODUCTS

2.02 PERFORMANCE REQUIREMENTS

1.

Filler soils shall meet performance requirements specified in Appendix ‘A’.

2.03 DESIGN AND PREPARATION OF FILLER SOIL MIX

6.

Each proposed filler soil mix shall be tested and analysed for its chemical and physical
properties. Contractor shall collect a sufficient number of samples to accurately characterize
the resource and if required, determine the amendments required to meet specified
requirements.

Prior to any growing medium amendment, conduct laboratory testing to confirm soil
condition.

Perform testing on stockpiled growing medium that has been dedicated for use on this project.
Testing frequency shall be as specified in clause 2.05.

Supply filler soil for installation from certified stockpiles that have been tested at the rate
specified in clause 2.05 and shown to comply with specified requirements.

When a stockpile has been tested and certified, no further material shall be added to it.

2.04 UNSUITABLE MATERIAL

1.

Unsuitable material is material brought to site by Contractor that fails to comply with specified
requirements. Unsuitable material may ultimately be approved for use if sufficient
documentation and supporting laboratory testing from a qualified agronomist is submitted to
Consultant proving that proposed material is equivalent or superior to specified material.
Costs associates with testing, reworking, removal or replacing unsuitable material shall be
borne by Contractor.

2.05 SOURCE QUALITY CONTROL
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GROWING MEDIUM

filling structural soil cell
matrix.

FILLER SOIL TYPE APPLICATION KEY QUALITY | MINIMUM TEST
VERIFICATION FREQUENCY
REQUIREMENTS
Growing medium for | Appendix ‘A’ Three (3) at approval

then one (1) per
100m3 or part thereof.

3. EXECUTION

3.01 SITE QUALITY CONTROL

1. Consultant may require testing of filler soil that has been delivered to and stored on site, or that
has been installed in soil cell matrix. Such testing shall be performed under provisions of clause

1.06.
3.03 APPENDIX ‘A’

Appendix ‘A’ Filler Soil Performance Requirements is attached.

END OF SECTION

APPENDIX ‘A’ FILLER SOIL PERFORMANCE REQUIREMENTS

Type ‘A’ Growing Medium shall meet following requirements:

ITEM UNITS GROWING MEDIUM FOR STRUCTURAL SOIL CELLS
Ph In H,0 (1:5) Ph units 6.0t0 7.2
In CaClz (1:5) Ph units 581068
Electrical Conductivity (1:5) Ds/m <2.5
Sodium % eCEC <5
Potassium % eCEC <5to 15
mg/kg >262
Calcium % eCEC 60 to 75
mg/kg >1600
Cation Analysis Magnesium 5 eCEC 15 to 25
mg/kg >365
Ca:Mg 3to 10
Ca:K Ratio 10to 30
Mg:K 2t0 10
Aluminium %eCEC <2
Cation Exchange Capacity Meq/100g
>25
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P sensitive
Phosphate planting mg/kg 5to 15
General plantings 80 to 150
Ammonium + Nitrate mg/kg 50 to 100
Sulphate mg/kg 40 to 100
Iron mg/kg 76 to 278
M k >20
Micronutrient anganese me/ke
Analysis Zinc mg/kg 6to 15
Copper mg/kg 7to030
Boron mg/kg 1.4t02.7
Organic Matter % by mass 3.0t0 8.0
Toxicity Index mm >70
Wettability mm/minute >5
In H,0 - lor2
Dispersibility In CaCl, ; Tor2

END OF APPENDIX



JEFFERSON COUNTY

TGR 0311 034

Contract ID: 171024

SECTION 329300 - PLANTS

PART 1 - GENERAL

1.0

11

1.2

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:

Plants

Tree Stabilization
Landscape Edging
Mulch

Weed Control Barrier

vk wnN e

Related Requirements:

1. Section 329113 "Planting Soil " for preparation of planting areas and composition of
planting soils

2. "Sod" for turf areas (per KYTC standard specification)

DEFINITIONS

Backfill: The earth used to replace or the act of replacing earth in an excavation (KYTC Select
Borrow).

Balled and Burlapped Stock: Plants dug with firm, natural balls of earth in which they were
grown, with a ball size not less than diameter and depth recommended by ANSI Z60.1 for type
and size of plant required; wrapped with burlap, tied, rigidly supported, and drum laced with
twine with the root flare visible at the surface of the ball as recommended by ANSI Z60.1.

Balled and Potted Stock: Plants dug with firm, natural balls of earth in which they are grown and
placed, unbroken, in a container. Ball size is not less than diameter and depth recommended by
ANSI Z60.1 for type and size of plant required.

Container-Grown Stock: Healthy, vigorous, well-rooted plants grown in a container, with a well-
established root system reaching sides of container and maintaining a firm ball when removed
from container. Container shall be rigid enough to hold ball shape and protect root mass during
shipping and be sized according to ANSI Z60.1 for type and size of plant required.
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Finish Grade: Elevation of finished surface of planting soil.

Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a
pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and
molluscicides. They also include substances or mixtures intended for use as a plant regulator,
defoliant, or desiccant. Some sources classify herbicides separately from pesticides.

Pests: Living organisms that occur where they are not desired or that cause damage to plants,
animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses.

Planting Area: Areas to be planted.

Planting Soil: Imported soil suitable for growing plants. See Section 329113 "Planting Soil" for
drawing designations for planting soils.

Backfill Mixture: Imported soil that has been modified with soil amendments and perhaps
fertilizers to backfill planting excavations (KYTC Topsoil 827.10).

Plant; Plants; Plant Material: These terms refer to vegetation in general, including trees, shrubs,
vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.

Root Flare: Also called "trunk flare." The area at the base of the plant's stem or trunk where the
stem or trunk broadens to form roots; the area of transition between the root system and the
stem or trunk.

Stem Girdling Roots: Roots that encircle the stems (trunks) of trees below the soil surface.
Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top
surface of a fill or backfill before planting soil is placed.

COORDINATION

Coordination with Sod Areas (Lawns): Plant trees, shrubs, and other plants after finish grades
are established and before installing sod areas unless otherwise indicated.

1. When planting trees, shrubs, and other plants after planting sod areas, protect sod areas,
and promptly repair damage caused by planting operations.

ACTION SUBMITTALS
Product Data: For each type of product.

1. Plant Materials: Include quantities, sizes, quality, and sources for plant materials.

2. Plant Photographs: Include color photographs in digital format of each required species
and size of plant material as it will be furnished to Project. Take photographs from an
angle depicting true size and condition of the typical plant to be furnished. Include a scale
rod or other measuring device in each photograph. For species where more than 20 plants
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are required, include a minimum of three photographs showing the average plant, the
best quality plant, and the worst quality plant to be furnished. Identify each photograph
with the full scientific name of the plant, plant size, and name of the growing nursery.

Samples for Verification: For each of the following:

1. Trees and Shrubs: Three Samples of each variety and size delivered to site for review.
Maintain approved Samples on-site as a standard for comparison. Plants may remain as
part of permanent installation if approved.

2. Organic Mulch: 1-quart volume of each organic mulch required; in sealed plastic bags

labeled with composition of materials by percentage of weight and source of mulch. Each

Sample shall be typical of the lot of material to be furnished; provide an accurate

representation of color, texture, and organic makeup.

Edging Materials and Accessories: 12” length to verify color and size selected.

4, Gravel Mulch: 2 |b of each mineral mulch required, in sealed plastic bags labeled with
source of mulch. Sample shall be typical of the lot of material to be delivered and installed
on-site; provide an accurate indication of color, texture, and makeup of the material.

5. Weed Control Barrier: 12 by 12 inches.

w

INFORMATIONAL SUBMITTALS
Qualification Data: For landscape Installer. Include list of similar projects completed by Installer
demonstrating Installer's capabilities and experience. Include project names, addresses, and

year completed, and include names and addresses of owners' contact persons.

Product Certificates: For each type of manufactured product, from manufacturer, and complying
with the following:

1. Manufacturer's certified analysis of standard products.
2. Analysis of other materials by a recognized laboratory made according to methods

established by the Association of Official Analytical Chemists, where applicable.

Pesticides and Herbicides: Product label and manufacturer's application instructions specific to
Project.

Material Test Reports: For existing, native surface and imported topsoil.

Sample Warranty: For special warranty.

CLOSEOUT SUBMITTALS

Maintenance Data: Recommended procedures to be established by Owner for maintenance of
plants during a calendar year. Submit before expiration of required maintenance periods.
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QUALITY ASSURANCE

Installer Qualifications: A qualified landscape installer whose work has resulted in successful
establishment of plants.

1. Professional Membership: Installer shall be a member in good standing of either the
Professional Landcare Network or the American Nursery and Landscape Association.

2. Experience: Five years' experience in landscape installation in addition to requirements.

3. Installer’s Project Manager: Require Installer’s project manager to have the following
credentials and be available to the project as follows:
a. Hold a minimum of a four-year bachelor degree in the field of landscape

contracting, landscape management, agronomy, landscape architecture or
horticulture or be a Landscape Industry Certified Manger from the Professional
Landcare Network

b. Be available to respond to inquiries from the Architect.

4, Installer's Field Supervision: Require Installer to maintain an experienced full-time
supervisor on Project site when work is in progress.

a. Hold a minimum of a two-year degree in the field of landscape contracting,
landscape management, agronomy, or horticulture or be a Landscape Industry
Certified Technician

b. Be present on the project site a minimum of 85% of the time the Installer’s crew is
present on site.

5. Pesticide Applicator: State licensed, commercial.

Provide quality, size, genus, species, and variety of plants indicated, complying with applicable
requirements in ANSI Z60.1.

Measurements: Measure according to ANSI Z60.1. Do not prune to obtain required sizes.

1. Trees and Shrubs: Measure with branches and trunks or canes in their normal position.
Take height measurements from or near the top of the root flare for field-grown stock
and container-grown stock. Measure main body of tree or shrub for height and spread;
do not measure branches or roots tip to tip. Take caliper measurements 6 inches above
the root flare for trees up to 4-inch caliper size, and 12 inches above the root flare for
larger sizes.

2. Other Plants: Measure with stems, petioles, and foliage in their normal position.

Plant Material Observation: Engineer may observe plant material either at place of growth or at
site before planting for compliance with requirements for genus, species, variety, cultivar, size,
and quality. Architect may also observe trees and shrubs further for size and condition of balls
and root systems, pests, disease symptoms, injuries, and latent defects and may reject
unsatisfactory or defective material at any time during progress of work. Remove rejected trees
or shrubs immediately from Project site.

1. Notify Engineer of sources of planting materials seven days in advance of delivery to site.
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1.8 DELIVERY, STORAGE, AND HANDLING

A. Packaged Materials: Deliver packaged materials in original, unopened containers showing
weight, certified analysis, name and address of manufacturer, and indication of compliance with
state and Federal laws if applicable.

B. Bulk Materials:

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements,
or on existing turf areas or plants.
2. Provide erosion-control measures to prevent erosion or displacement of bulk materials;

discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties,
water conveyance systems, or walkways.
3. Accompany each delivery of bulk materials with appropriate certificates.

C. Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from
sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not
bend or bind-tie trees or shrubs in such a manner as to destroy their natural shape. Provide
protective covering of plants during shipping and delivery. Do not drop plants during delivery
and handling.

D. Handle planting stock by root ball.

E. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over
trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging,
handling, and transportation.

1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery
before moving and again two weeks after planting.

F. Deliver plants after preparations for planting have been completed, and install immediately. If
planting is delayed more than six hours after delivery, set plants and trees in their appropriate
aspect (sun, filtered sun, or shade), protect from weather and mechanical damage, and keep

roots moist.

1. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other
acceptable material.

2. Do not remove container-grown stock from containers before time of planting.

3. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.
Water as often as necessary to maintain root systems in a moist, but not overly wet
condition.

1.9 FIELD CONDITIONS
A. Field Measurements: Verify actual grade elevations, service and utility locations, irrigation

system components, and dimensions of plantings and construction contiguous with new
plantings by field measurements before proceeding with planting work.
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Planting Restrictions: Plant during the following periods. Coordinate planting periods with
maintenance periods to provide required maintenance from date of Substantial Completion.

1. Spring Planting: March 15th — April 30th.
2. Fall Planting: September 1 — October 31.

Weather Limitations: Proceed with planting only when existing and forecasted weather
conditions permit planting to be performed when beneficial and optimum results may be
obtained. Apply products during favorable weather conditions according to manufacturer's
written instructions and warranty requirements.

WARRANTY

Special Warranty: Installer agrees to repair or replace plantings and accessories that fail in
materials, workmanship, or growth within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of
adequate maintenance, or neglect by Owner.

b. Structural failures including plantings falling or blowing over.
C. Faulty performance of tree stabilization edgings and tree grates.
d. Deterioration of metals, metal finishes, and other materials beyond normal
weathering.
2. Warranty Periods: From date of planting inspection by Owner’s Representative.
a. Trees, Shrubs, Vines, and Ornamental Grasses: 12 months.
b. Ground Covers, Biennials, Perennials, and Other Plants: 12 months.
3. Include the following remedial actions as a minimum:
a. Immediately remove dead plants and replace unless required to plant in the
succeeding planting season.
b. Replace plants that are more than 25 percent dead or in an unhealthy condition at
end of warranty period.
C. A limit of one replacement of each plant is required except for losses or
replacements due to failure to comply with requirements.
d. Provide extended warranty for period equal to original warranty period, for

replaced plant material.
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PART 2 - PRODUCTS

2.1

2.2

2.3

2.4

All products shall comply with American Nursery and Landscape Association standards

PLANT MATERIAL

General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form,
shearing, and other features indicated in Plant List, Plant Schedule, or Plant Legend indicated on
Drawings and complying with ANSI Z60.1; and with healthy root systems developed by
transplanting or root pruning. Provide well-shaped, fully branched, healthy, vigorous stock,
densely foliated when in leaf and free of disease, pests, eggs, larvae, and defects such as knots,
sun scald, injuries, abrasions, and disfigurement.

1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is
squeezed between two branches or between branch and trunk ("included bark"); crossing
trunks; cut-off limbs more than 3/4 inch in diameter; or with stem girdling roots are
unacceptable.

2. Collected Stock: Do not use plants harvested from the wild, from native stands, from an
established landscape planting, or not grown in a nursery unless otherwise indicated.

Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types
and form of plants required. Plants of a larger size may be used if acceptable to Architect, with
a proportionate increase in size of roots or balls.

Root-Ball Depth: Furnish trees and shrubs with root balls measured from top of root ball, which
begins at root flare according to ANSI Z60.1. Root flare shall be visible before planting.

Labeling: Label at least one plant of each variety, size, and caliper with a securely attached,
waterproof tag bearing legible designation of common name and full scientific name, including
genus and species. Include nomenclature for hybrid, variety, or cultivar, if applicable for the
plant.

FERTILIZERS

Slow Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble
nitrogen, phosphorus and potassium in amounts recommended in soil reports from a qualified
soil-testing laboratory.

MULCHES

Organic Mulch: Free from deleterious materials and suitable as a top dressing of trees and
shrubs, consisting of one of the following:

1. Type: Shredded hardwood.
2. Size Range: 3 inches maximum, 1/2 inch minimum.
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3. Color: Natural.

WEED-CONTROL BARRIERS

Nonwoven Geotextile Filter Fabric: Polypropylene or polyester fabric, 3 0z./sq. yd. minimum,
composed of fibers formed into a stable network so that fibers retain their relative position.
Fabric shall be inert to biological degradation and resist naturally encountered chemicals, alkalis,
and acids.

PESTICIDES

General: Pesticide registered and approved by the EPA, acceptable to authorities having
jurisdiction, and of type recommended by manufacturer for each specific problem and as
required for Project conditions and application. Do not use restricted pesticides unless
authorized in writing by authorities having jurisdiction.

Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the germination
or growth of weeds within planted areas at the soil level directly below the mulch layer.

Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth
that has already germinated.

TREE-STABILIZATION MATERIALS (Not applicable for Trees in Tree Grate)

Trunk-Stabilization Materials:

1. Upright and Guy Stakes: Rough-sawn, sound, new hardwood, free of knots, holes, cross
grain, and other defects, 2-by-2-inch nominal by length indicated, pointed at one end.

2. Wood Deadmen: Timbers measuring 8 inches in diameter and 48 inches long, treated with
specified wood pressure-preservative treatment.

3. Flexible Ties: Wide rubber or elastic bands or straps of length required to reach stakes or

turnbuckles.
4, Guys and Tie Wires: ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand,
twisted, 0.106 inch in diameter.

5. Tree-Tie Webbing: UV-resistant polypropylene or nylon webbing with brass grommets.

6. Guy Cables: Five-strand, 3/16-inch- diameter, galvanized-steel cable, with zinc-coated
turnbuckles, a minimum of 3 inches long, with two 3/8-inch galvanized eyebolts.

7. Flags: Standard surveyor's plastic flagging tape, white, 6 inches long.

Root-Ball Stabilization Materials:

1. Upright Stakes and Horizontal Hold-Down: Rough-sawn, sound, new hardwood or
softwood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal by
length indicated; stakes pointed at one end.

2. Wood Screws: ASME B18.6.1.
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LANDSCAPE EDGING

Steel Edging: Standard commercial-steel edging, fabricated in sections of standard lengths, with
loops stamped from or welded to face of sections to receive stakes.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following or approved equal:

Border Concepts, Inc.

Collier Metal Specialties, Inc.
Russell, J. D. Company (The).
Sure-loc Edging Corporation.

a0 oo

Edging Size: 3/16 inch thick by 4 inches deep.

Stakes: Tapered steel, a minimum of 12 inches long.
Accessories: Standard tapered ends, corners, and splicers.
Finish: Manufacturer's standard paint.

vk wnN

a. Paint Color: Green.

MISCELLANEOUS PRODUCTS

Antidesiccant: Water-insoluble emulsion, permeable moisture retarder, film forming, for trees
and shrubs. Deliver in original, sealed, and fully labeled containers and mix according to
manufacturer's written instructions.

Burlap: Non-synthetic, biodegradable.

Mycorrhizal Fungi: Dry, granular inoculant containing at least 5300 spores per Ib of vesicular-
arbuscular mycorrhizal fungi and 95 million spores per Ib of ectomycorrhizal fungi, 33 percent
hydrogel, and a maximum of 5.5 percent inert material.

PART 3 - EXECUTION

3.1

EXAMINATION

Examine areas to receive plants, with Installer present, for compliance with requirements and
conditions affecting installation and performance of the Work.

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout,
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint
thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within a
planting area.

2. Verify that plants and vehicles loaded with plants can travel to planting locations with
adequate overhead clearance.
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3. Suspend planting operations during periods of excessive soil moisture until the moisture
content reaches acceptable levels to attain the required results.
4. Uniformly moisten excessively dry soil that is not workable or which is dusty.

If contamination by foreign or deleterious material or liquid is present in soil within a planting
area, remove the soil and contamination as directed by Engineer and replace with new planting
soil.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing
plants from damage caused by planting operations.

Install erosion-control measures to prevent erosion or displacement of soils and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways.

Lay out individual tree and shrub locations and areas for multiple plantings. Stake locations,
outline areas, adjust locations when requested, and obtain Engineer acceptance of layout before
excavating or planting. Make minor adjustments as required.

Lay out plants at locations directed by Engineer. Stake locations of individual trees and shrubs
and outline areas for multiple plantings.
PLANTING AREA ESTABLISHMENT

General: Prepare planting area for soil placement and planting soil according to Section 329113
"Planting Soil"

Placing Planting Soil: Place and mix planting soil in-place over exposed subgrade.

Before planting, obtain Engineer's acceptance of finish grading; restore planting areas if eroded
or otherwise disturbed after finish grading.

Application of Mycorrhizal Fungi: At time directed by Engineer, broadcast dry product uniformly
over prepared soil at application rate according to manufacturer's written recommendations.

EXCAVATION FOR TREES
Planting Pits and Trenches: Excavate circular planting pits.

1. Excavate planting pits with sides sloping inward at a 45-degree angle. Excavations with
vertical sides are unacceptable. Trim perimeter of bottom leaving center area of bottom
raised slightly to support root ball and assist in drainage away from center. Do not further
disturb base. Ensure that root ball will sit on undisturbed base soil to prevent settling.
Scarify sides of planting pit smeared or smoothed during excavation.
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2. Excavate approximately three times as wide as ball diameter for balled and burlapped
and container-grown stock.

3. Do not excavate deeper than depth of the root ball, measured from the root flare to the
bottom of the root ball.

4, If area under the plant was initially dug too deep, add soil to raise it to the correct level
and thoroughly tamp the added soil to prevent settling.

5. Maintain angles of repose of adjacent materials to ensure stability. Do not excavate
subgrades of adjacent paving, structures, hardscapes, or other new or existing
improvements.

6. Maintain supervision of excavations during working hours.

7. Keep excavations covered or otherwise protected when unattended by Installer's
personnel.

8. If drain tile is indicated on Drawings or required under planting areas, excavate to top of

porous backfill over tile.
Backfill Soil: Subsoil and topsoil removed from excavations may not be used as planting soil.

Obstructions: Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs
are encountered in excavations.

1. Hardpan Layer: Drill 6-inch- diameter holes, 24 inches apart, into free-draining strata or
to a depth of 10 feet, whichever is less, and backfill with free-draining material.

Drainage: Notify Architect if subsoil conditions evidence unexpected water seepage or retention
in tree or shrub planting pits.

Fill excavations with water and allow to percolate away before positioning trees and shrubs.

TREE, SHRUB, AND VINE PLANTING

Inspection: At time of planting, verify that root flare is visible at top of root ball according to
ANSI Z60.1. If root flare is not visible, remove soil in a level manner from the root ball to where
the top-most root emerges from the trunk. After soil removal to expose the root flare, verify
that root ball still meets size requirements.

Roots: Remove stem girdling roots and kinked roots. Remove injured roots by cutting cleanly;
do not break.

Balled and Burlapped Stock: Set each plant plumb and in center of planting pit or trench with
root flare 1 inch above adjacent finish grades.

1. Backfill: Planting soil.

2. After placing some backfill around root ball to stabilize plant, carefully cut and remove
burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove
from under root balls. Remove pallets, if any, before setting. Do not use planting stock if
root ball is cracked or broken before or during planting operation.
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3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air
pockets. When planting pit is approximately one-half filled, water thoroughly before
placing remainder of backfill. Repeat watering until no more water is absorbed.

4. Continue backfilling process. Water again after placing and tamping final layer of soil.

Container-Grown Stock: Set each plant plumb and in center of planting pit or trench with root
flare 1 inch above adjacent finish grades.

1. Backfill: Planting soil.

2. Carefully remove root ball from container without damaging root ball or plant.

3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air
pockets. When planting pit is approximately one-half filled, water thoroughly before
placing remainder of backfill. Repeat watering until no more water is absorbed.

4, Continue backfilling process. Water again after placing and tamping final layer of soil.

Slopes: When planting on slopes, set the plant so the root flare on the uphill side is flush with
the surrounding soil on the slope; the edge of the root ball on the downhill side will be above
the surrounding soil. Apply enough soil to cover the downhill side of the root ball.

TREE, SHRUB, AND VINE PRUNING
Remove only dead, dying, or broken branches. Do not prune for shape.
Prune, thin, and shape trees, shrubs, and vines as directed by Architect.

Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural
and arboricultural practices. Unless otherwise indicated by Architect, do not cut tree leaders;
remove only injured, dying, or dead branches from trees and shrubs; and prune to retain natural
character.

Do not apply pruning paint to wounds.

TREE STABILIZATION (Not applicable for Trees in Tree Grate)

Trunk Stabilization by Upright Staking and Tying: Install trunk stabilization as follows unless
otherwise indicated:

1. Upright Staking and Tying: Stake trees of 2- through 5-inch caliper. Stake trees of less than
2-inch caliper only as required to prevent wind tip out. Use a minimum of two stakes of
length required to penetrate at least 18 inches below bottom of backfilled excavation and
to extend one-third of trunk height above grade. Set vertical stakes and space to avoid
penetrating root balls or root masses.

2. Upright Staking and Tying: Stake trees with two stakes for trees up to 12 feet high and 2-
1/2 inches or less in caliper; three stakes for trees less than 14 feet high and up to 4 inches
in caliper. Space stakes equally around trees.
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3. Support trees with bands of flexible ties at contact points with tree trunk. Allow enough
slack to avoid rigid restraint of tree.

4, Support trees with two strands of tie wire, connected to the brass grommets of tree-tie
webbing at contact points with tree trunk. Allow enough slack to avoid rigid restraint of
tree.

Trunk Stabilization by Staking and Guying: Install trunk stabilization as follows unless otherwise
indicated on Drawings. Stake and guy trees more than 14 feet in height and more than 3 inches
in caliper unless otherwise indicated.

1. Site-Fabricated, Staking-and-Guying Method: Install no fewer than three guys spaced
equally around tree.

a. Securely attach guys to stakes 30 inches long, driven to grade. Adjust spacing to
avoid penetrating root balls or root masses. Provide turnbuckle for each guy wire
and tighten securely.

b. Support trees with bands of flexible ties at contact points with tree trunk and
reaching to turnbuckle. Allow enough slack to avoid rigid restraint of tree.
C. Support trees with guy cable, connected to the brass grommets of tree-tie webbing

at contact points with tree trunk and reaching to turnbuckle. Allow enough slack to
avoid rigid restraint of tree.

d. Attach flags to each guy wire, 30 inches above finish grade.

e. Paint turnbuckles with luminescent white paint.

GROUND COVER AND PLANT PLANTING

Set out and space ground cover and plants other than trees, shrubs, and vines as indicated on
Drawings in even rows with triangular spacing or as indicated on the drawings.

Use planting soil for backfill.
Dig holes large enough to allow spreading of roots.

For rooted cutting plants supplied in flats, plant each in a manner that minimally disturbs the
root system but to a depth not less than two nodes.

Work soil around roots to eliminate air pockets and leave a slight saucer indentation around
plants to hold water.

Water thoroughly after planting, taking care not to cover plant crowns with wet soil.

Protect plants from hot sun and wind; remove protection if plants show evidence of recovery
from transplanting shock.

PLANTING AREA MULCHING

Mulch backfilled surfaces of planting areas and other areas indicated.
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1. Organic Mulch in Planting Areas: Apply 3-inch average thickness of organic mulch over
whole surface of planting area, and finish level with adjacent finish grades. Do not place
mulch within 3 inches of trunks or stems.

EDGING INSTALLATION

Steel Edging: Install steel edging where indicated according to manufacturer's written
instructions. Anchor with steel stakes spaced approximately 30 inches apart, driven below top
elevation of edging.

PLANT MAINTENANCE

Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring
planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades
or vertical position, and performing other operations as required to establish healthy, viable
plantings.

Fill in, as necessary, soil subsidence that may occur because of settling or other processes.
Replace mulch materials damaged or lost in areas of subsidence.

Apply treatments as required to keep plant materials, planted areas, and soils free of pests and
pathogens or disease. Use integrated pest management practices when possible to minimize
use of pesticides and reduce hazards. Treatments include physical controls such as hosing off
foliage, mechanical controls such as traps, and biological control agents.

PESTICIDE APPLICATION

Apply pesticides and other chemical products and biological control agents according to
authorities having jurisdiction and manufacturer's written recommendations. Coordinate
applications with Owner's operations and others in proximity to the Work. Notify Owner before
each application is performed.

Pre-Emergent Herbicides (Selective and Nonselective): Apply to tree, shrub, and ground-cover
areas according to manufacturer's written recommendations. Do not apply to seeded areas.

Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat already-
germinated weeds and according to manufacturer's written recommendations.
REPAIR AND REPLACEMENT

General: Repair or replace existing or new trees and other plants that are damaged by
construction operations, in a manner approved by Architect.

1. Submit details of proposed pruning and repairs.
2. Perform repairs of damaged trunks, branches, and roots within 24 hours, if approved.
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3. Replace trees and other plants that cannot be repaired and restored to full-growth status,
as determined by Architect.

Remove and replace trees that are more than 25 percent dead or in an unhealthy condition or
are damaged during construction operations that Engineer determines are incapable of
restoring to normal growth pattern.

1. Provide new trees of same size as those being replaced for each tree of 4 inches or smaller
in caliper size.
2. Species of Replacement Trees: Same species being replaced.

CLEANING AND PROTECTION

During planting, keep adjacent paving and construction clean and work area in an orderly
condition. Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks,
or other paved areas.

Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and
debris and legally dispose of them off Owner's property.

Protect plants from damage due to landscape operations and operations of other contractors
and trades. Maintain protection during installation and maintenance periods. Treat, repair, or
replace damaged plantings.

After installation and before Substantial Completion, remove nursery tags, nursery stakes, tie
tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.

At time of Substantial Completion, verify that tree-watering devices are in good working order
and leave them in place. Replace improperly functioning devices.

MAINTENANCE SERVICE

Maintenance Service for Trees and Shrubs: Provide maintenance by skilled employees of
landscape Installer. Maintain as required in "Plant Maintenance" Article. Begin maintenance
immediately after plants are installed and continue until plantings are acceptably healthy and
well established, but for not less than maintenance period below:

1. Maintenance Period: Sixty days from date of Substantial Completion.

Maintenance Service for Ground Cover and Other Plants: Provide maintenance by skilled
employees of landscape Installer. Maintain as required in "Plant Maintenance" Article. Begin
maintenance immediately after plants are installed and continue until plantings are acceptably
healthy and well established, but for not less than maintenance period below:

1. Maintenance Period: Sixty days from date of Substantial Completion.

END OF SECTION 329300
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SECTION 329113 — PLANTING SOIL

PART 1 - GENERAL

11

1.2

SUMMARY

Section includes only planting soil for planting bed areas.

Related Requirements:

1. Section 329300 "Plants" for placing planting soil for plantings.
DEFINITIONS

AAPFCO: Association of American Plant Food Control Officials.

Backfill: The earth used to replace or the act of replacing earth in an excavation. This can be
amended or unamended soil as indicated.

CEC: Cation exchange capacity.

Compost: The product resulting from the controlled biological decomposition of organic
material that has been sanitized through the generation of heat and stabilized to the point that
it is beneficial to plant growth.

Duff Layer: A surface layer of soil, typical of forested areas, that is composed of mostly decayed
leaves, twigs, and detritus.

Imported Soil: Soil that is transported to Project site for use.

Manufactured Soil: Soil produced by blending soils, sand, stabilized organic soil amendments,
and other materials to produce planting soil.

NAPT: North American Proficiency Testing Program. An SSSA program to assist soil-, plant-, and
water-testing laboratories through interlaboratory sample exchanges and statistical evaluation
of analytical data.

Organic Matter: The total of organic materials in soil exclusive of undecayed plant and animal
tissues, their partial decomposition products, and the soil biomass; also called "humus" or "soil
organic matter."

Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified
as specified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant
growth.
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RCRA Metals: Hazardous metals identified by the EPA under the Resource Conservation and
Recovery Act.

SSSA: Soil Science Society of America.

Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top
surface of a fill or backfill before planting soil is placed.

Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.

Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas,
surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the
surface soil can be subsoil.

USCC: U.S. Composting Council.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include recommendations for application and use.

2. Include test data substantiating that products comply with requirements.

3. Include sieve analyses for aggregate materials.

4, Material Certificates: For each type of imported soil and soil amendment and fertilizer

before delivery to the site, according to the following:

Manufacturer's qualified testing agency's certified analysis of standard products.

b. Analysis of fertilizers, by a qualified testing agency, made according to AAPFCO
methods for testing and labeling and according to AAPFCO's SUIP #25.

C. Analysis of nonstandard materials, by a qualified testing agency, made according

to SSSA methods, where applicable.

L

Samples: For each bulk-supplied material, 1-quart volume of each in sealed containers labeled
with content, source, and date obtained. Each Sample shall be typical of the lot of material to
be furnished; provide an accurate representation of composition, color, and texture.
INFORMATIONAL SUBMITTALS

Qualification Data: For each testing agency.

Preconstruction Test Reports: For preconstruction soil analyses specified in "Preconstruction
Testing" Article.

Field quality-control reports.
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DELIVERY, STORAGE, AND HANDLING

Packaged Materials: Deliver packaged materials in original, unopened containers showing
weight, certified analysis, name and address of manufacturer, and compliance with state and
Federal laws if applicable.

Bulk Materials:

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements,
or on existing turf areas or plants.
2. Provide erosion-control measures to prevent erosion or displacement of bulk materials,

discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties,
water conveyance systems, or walkways.

3. Do not move or handle materials when they are wet or frozen.

4, Accompany each delivery of bulk fertilizers and soil amendments with appropriate
certificates.

PART 2 - PRODUCTS

2.1

PLANTING SOILS SPECIFIED BY COMPOSITION

General: Soil amendments, fertilizers, and rates of application specified in this article are
guidelines that may need revision based on testing laboratory's recommendations after
preconstruction soil analyses are performed.

Planting-Soil for Sod Areas: See KYTC Topsoil
Planting Soil for Planting Bed Areas :

Fertile, friable soil containing less than 5% total volume of the combination of subsoil, refuse,
roots larger than 1 inch diameter, heavy, sticky or stiff clay, stones larger than 2 inches in
diameter, noxious seeds, sticks, brush, litter, or any substances deleterious to plant growth.
The percent (%) of the above objects shall be controlled by source selection not by screening
the soil. Topsoil shall be suitable for the germination of seeds and the support of vegetative
growth. Imported Topsoil shall not contain weed seeds in quantities that cause noticeable
weed infestations in the final planting beds. Imported Topsoil shall meet the following physical
and chemical criteria:

1. Soil texture: USDA loam, sandy clay loam or sandy loam with clay content between 15
and 25%. And a combined clay/silt content of no more than 55%.

pH value shall be between 5.5 and 7.0.
Percent organic matter (OM): 2.0-5.0%, by dry weight.
Soluble salt level: Less than 2 mmho/cm.

Soil chemistry suitable for growing the plants specified.

o vk~ w N

Imported Topsoil shall be a harvested soil from fields or development sites. The organic
content and particle size distribution shall be the result of natural soil formation.
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Manufactured soils where Coarse Sand, Composted organic material or chemical
additives has been added to the soil to meet the requirements of this specification section
shall not be acceptable.

7. Imported Topsoil for Planting Soil shall NOT have been screened and shall retain clods
larger than 2 inches in diameter throughout the stockpile after harvesting.

8. Stockpiled Existing Topsoil at the site meeting the above criteria may be acceptable.

9. Provide a two-gallon sample from each Imported Topsoil source with required soil testing

results. The sample shall be a mixture of the random samples taken around the source
stockpile or field.

INORGANIC SOIL AMENDMENTS

Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium

carbonate equivalent and as follows:

1. Class: T, with a minimum of 99 percent passing through a No. 8 sieve and a minimum of
75 percent passing through a No. 60 sieve.

Sulfur: Granular, biodegradable, and containing a minimum of 90 percent elemental sulfur, with
a minimum of 99 percent passing through a No. 6 sieve and a maximum of 10 percent passing
through a No. 40 sieve.

ORGANIC SOIL AMENDMENTS

Compost: Well-composted, stable, and weed-free organic matter produced by composting
feedstock, and bearing USCC's "Seal of Testing Assurance," and as follows:

Reaction: pH of 5.5 to 8.

Soluble-Salt Concentration: 5 - 10 dS/m.

Moisture Content: 35 to 55 percent by weight.

Organic-Matter Content: 50 to 60 percent of dry weight.

Particle Size: Minimum of 98 percent passing through a 1-inch sieve.

Feedstock: Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-
separated or compostable mixed solid waste.

oukwNeE

Sphagnum Peat: Partially decomposed sphagnum peat moss, finely divided or of granular
texture with 100 percent passing through a 1/2-inch sieve, a pH of 3.4 to 4.8, and a soluble-salt
content measured by electrical conductivity of maximum 5 dS/m.

Manure: Well-rotted, unleached, stable or cattle manure containing not more than 25 percent
by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks,
soil, weed seed, debris, and material harmful to plant growth.

FERTILIZERS

Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea
formaldehyde, phosphorous, and potassium in the following composition:
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1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil
reports from a qualified testing agency.

PART 3 - EXECUTION

3.1 GENERAL
A. Place planting soil and fertilizers according to requirements in other Specification Sections.
B. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete

slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner,
turpentine, tar, roofing compound, or acid has been deposited in planting soil.

C. Proceed with placement only after unsatisfactory conditions have been corrected.
3.2 PLANTING BED AREA PREPARATION
A Remove existing grass and weeds from areas to receive planting bed application and legally

dispose of off Owner’s property. Where weeds are extensive, treat with selective herbicide.

B. Loosen subgrade to a minimum depth of 12 inches. Remove stones larger than 1 inches in any
dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them
off Owner's property.

C. Mixing: Thoroughly blend planting bed area planting soil off-site or spread topsoil, apply soil
amendments and fertilizer on surface, and thoroughly blend in place.
1. Delay mixing fertilizer with planting soil if planting will not proceed within 3 days.
2. Mix lime with dry soil before mixing fertilizer.

D. Spread planting bed area planting soil to total depth of 12 inches, but not less than required to
meet finish grades after mixing with amendments and natural settlement. Do not spread if soil
or subgrade is frozen, muddy, or excessively wet.

1. Spread approximately % the thickness of unamended soil, amendments and fertilizer over
loosened subgrade. Mix thoroughly into the top 4 inches of subgrade. Spread remainder
of planting soil.

E. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly fine
texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

F. Application of Mycorrhizal Fungi: At time directed by Engineer, broadcast dry product uniformly
over prepared soil at application rate recommended by Manufacturer.
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PROTECTION

Protect areas of in-place soil from additional compaction, disturbance, and contamination.
Prohibit the following practices within these areas except as required to perform planting
operations:

Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Vehicle traffic.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Nouswhe

If planting soil or subgrade is overcompacted, disturbed, or contaminated by foreign or
deleterious materials or liquids, remove the planting soil and contamination; restore the
subgrade as directed by Engineer and replace contaminated planting soil with new planting soil.

CLEANING

Protect areas adjacent to planting-soil preparation and placement areas from contamination.
Keep adjacent paving and construction clean and work area in an orderly condition.

Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash, and
debris and legally dispose of them off Owner's property unless otherwise indicated.

END OF SECTION 329113
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Permanent Traffic Data Acquisition Station Revised April, 2017
Estimate Of Quantities

PERMANENT TRAFFIC DATA ACQUISITION STATIONS
ESTIMATE OF QUANTITIES

Bid Item Code | Description Unit 657 660 827 Total
4793 CONDUIT 1 % INCH LINFT | 120 120 60 300
4795 CONDUIT 2 INCH LINFT 50 60 15 125
4820 TRENCHING AND BACKFILLING LINFT | 160 170 70 340
4829 PIEZOELECTRIC SENSOR EACH 6 6 4 16
4830 LOOP WIRE LINFT | 2600 | 2750 | 1750 | 7100
4895 LOOP SAW SLOT AND FILL LINFT | 750 750 300 1800
20359NN GALVANIZED STEEL CABINET EACH 1 1 1 3
20360ES818 | WOOD POST EACH 2 2 2 6
20391INS835 | ELECTRICAL JUNCTION BOX TYPE A EACH 2 2 1 5




JEFFERSON COUNTY
TGR 0311 034

Contract ID: 171024

Material, Installation, and Bid Item Notes for Revised April, 2017
Permanent Traffic Data Acquisition Stations

MATERIAL, INSTALLATION, AND BID ITEM NOTES FOR
PERMANENT TRAFFIC DATA ACQUISITION STATIONS

1.

DESCRIPTION

Except as specified in these notes, all work shall consist of furnishing and installing all
materials necessary for permanent data acquisition station equipment installation(s) and shall
be performed in accordance with the current editions of:

e The Contract

e Division of Planning Standard Detail Sheets

e Kentucky Transportation Cabinet, Department of Highways, Standard
Specifications for Road and Bridge Construction

e Kentucky Transportation Cabinet, Department of Highways, Standard Drawings

e National Fire Protection Association (NFPA) 70: National Electrical Code

e Institute of Electrical and Electronic Engineers (IEEE), National Electrical Safety
Code

e Federal Highway Administration, Manual on Uniform Traffic Control Devices

e American Association of State Highway and Transportation Officials (AASHTO),
Roadside Design Guide.

e Standards of the utility company serving the installation, if applicable

The permanent traffic data acquisition station layout(s) indicate the extent and general
arrangement of the proposed installation and are for general guidance. Any omission or
commission shown or implied shall not be cause for deviation from the intent of the plans
and specifications. Information shown on the plans and in this proposal and the types and
quantities of work listed are not to be taken as an accurate or complete evaluation of the material
and conditions to be encountered during construction. The bidder must draw his own conclusion
as to the conditions encountered. The Department of Highways (Department) does not give any
guarantee as to the accuracy of the data and no claim will be considered for additional
compensation if the conditions encountered are not in accordance with the information shown.
If any modifications of the plans or specifications are considered necessary by the
Contractor, details of such modifications and the reasons, therefore, shall be submitted in
writing to the Engineer for written approval prior to beginning such modified work.

The Contractor shall contact all utility companies and the district utility agent prior to
beginning construction to insure proper clearance and shielding from existing and proposed
utilities. The Contractor shall use all possible care in excavating on this project so as not to
disturb any existing utilities whether shown on the plans or not shown on the plans. Any
utilities disturbed or damaged by the Contractor during construction shall be replaced or
repaired to original condition by the Contractor at no cost to the department. If necessary, to
avoid existing utilities, the Contractor shall hand dig areas where poles or conduit cross
utilities.
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Material, Installation, and Bid Item Notes for Revised April, 2017
Permanent Traffic Data Acquisition Stations

The Contractor shall be responsible for all damage to public and/or private property resulting
from his work.

The Contractor shall inspect the project site prior to submitting a bid and shall be thoroughly
familiarized with existing conditions. Submission of a bid will be considered an affirmation
of this inspection having been completed. The Department will not honor any claims resulting
from site conditions.
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TGR 0311 034

Contract ID: 171024

Material, Installation, and Bid Item Notes for Revised April, 2017
Permanent Traffic Data Acquisition Stations

2. MATERIALS
All proposed materials shall be approved prior to being utilized. The Contractor shall submit
for material approval an electronic file of descriptive literature, drawings and any requested
design data for the proposed materials. After approval, no substitutions of any approved
materials may be made without the written approval of the Engineer.

Materials requiring sampling shall be made available a sufficient time in advance of their use to
allow for necessary testing.

2.1. Anchoring

2.1.1.

2.1.2.

2.1.3.

Anchor and Anchor Rod
Anchor, except rock anchor, shall be expanding type, with a minimum area of 135
square inches.

Anchor rod shall be galvanized steel, double-eye, have a minimum diameter of
5/8 inches, and a minimum length of 84 inches. Minimum holding capacity shall
be 15,400 Ibs.

Rock anchor shall be galvanized steel, triple-eye, expanding type, with a
minimum diameter of % inch, a minimum 53 inches long, and a minimum tensile
strength of 23,000 Ib.

Guy Wire and Guy Guard

Guy wire shall be Class A, Zinc-coated, 3/8 inch diameter, high strength grade
steel (minimum 10,800 Ib.) and galvanized per ASTM A475. Guy guard shall be
8’ long, fully-rounded, yellow, and able to be securely attached to the guy wire.

Strandvise for Guy Wire
Strandvise for guy wire shall be 3/8 inch and rated to hold a minimum of 90% of
the rated breaking strength (RBS) of the strand used.

2.2. Asphalt
Asphalt shall be a minimum CL2 Asph Surf 0.38C PG64-22 and conform to the
Standard Specifications for Road and Bridge Construction.

2.3. Backer Rod
Backer rod shall be ¥ inch diameter, closed cell polyethylene foam and shall meet or
exceed the following physical properties:

e Density (average): 2.0 Ibs/cu.ft. (minimum):  ASTM D 1622 test method
e Tensile Strength: 50 PSI (minimum): ASTM D 1623 test method
e Compression Recovery: 90% (minimum): ASTM D 5249 test method
e Water Absorption: 0.03 gm/cc (maximum):  ASTM C 1016 test method
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Material, Installation, and Bid Item Notes for Revised April, 2017
Permanent Traffic Data Acquisition Stations

2.4.

Cabinets

2.4.1. Galvanized Steel Cabinet

Galvanized Steel Cabinet shall be constructed of 16 or 14 gauge galvanized steel
and shall meet or exceed the industry standards set forth by UL 50 and NEMA
3R. The finish shall be an ANSI 61 gray polyester powder finish inside and out
over the galvanized steel. Cabinet shall have minimum inside dimensions of 20
inches high by 20 inches wide by 8 inches deep.

The cabinet shall be equipped with the following:
e Drip shield top
e Seam-free sides, front, and back, to provide protection in outdoor
installations against rain, sleet, and snow
Hinged cover with 16 gauge galvanized steel continuous stainless steel pin.
Cover fastened with captive plated steel screws, knob or latch
Hasp and staple for padlocking
No gaskets or knockouts
Back panel for terminal block installation
Post mounting hardware
e Terminal Blocks

2.4.2. Anchor Bolt for Pad Mounted Cabinet

2.5.

2.6.

2.7.

Anchor bolt for pad mounted cabinet shall be galvanized steel with minimum
dimensions of 3/8 inch by 6 inches.

Concrete
Concrete shall be Class A and conform to the Standard Specifications for Road and
Bridge Construction.

Conduit and Conduit Fittings
Conduit and conduit fittings shall be rigid steel unless otherwise specified.

Conduit shall be zinc galvanized inside and out and conform to the NEC, UL Standard
6, and ANSI C-80.1.

Rigid Steel Conduit Fittings shall be galvanized inside and out and conform to the NEC,
UL Standard 514B, and ANSI C-80.4. Intermediate Metal Conduit (IMC) will not be
approved as an acceptable alternative to rigid steel conduit.

Conduit sealant
Conduit sealant shall be weather-, mold-, and mildew-resistant and chemically resistant
to gasoline, oil, dilute acids and bases. Conduit sealant shall be closed cell type and shall
meet or exceed the following properties:

e Cure Time 20 minutes max.

e Density 64.4 kg/m3; 6 Ibs/ft3

e Compressive Strength (ASTM 1691) 13.8 MPa; 330 or 300 psi
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Permanent Traffic Data Acquisition Stations

2.8.

2.9.

2.10.

2.11.

2.12.

e Tensile Strength (ASTM 1623) 15.9 MPa; 270 or 250 psi
e Flexural Strength (ASTM D790) 14.5 MPa; 460 or 450 psi
e Service Temperature -20t0 200 F

Electrical Service Meter Base
Electrical service meter base shall meet or exceed all requirements of the National
Electrical Code and the local utility providing the electrical service.

Electrical Service Disconnect
Electrical service disconnect shall meet or exceed all requirements of the National
Electrical Code and the local utility providing the electrical service.

Flashing Arrow
Flashing Arrow shall conform to the Standard Specifications for Road and Bridge
Construction.

Ground Fault Circuit Interrupter (GFCI) Receptacle
Ground Fault Circuit Interrupter Receptacle shall be 2-pole, 3-wire, 20 Amp, 125 Volt,
60 Hz, NEMA 5-20R configuration and meet or exceed the following standards and
certifications:

e NEMA WD-1 and WD-6

e UL 498 and 943

e NOM 057

e ANSIC-73
This item shall include a UL listed, 4 inch x4 inch x 2%/s inch box with % inch side and
end knockouts and a 1% inches deep, single-receptacle cover to house the GFCI
receptacle. Box and cover shall be hot rolled, galvanized steel with a minimum thickness
of 0.62 inches.

Grounding

2.12.1. Ground Rod

Ground Rod shall be composite shaft consisting of a pure copper exterior (5 mil
minimum) that has been inseparably molten welded to a steel core. Ground Rod
shall have a minimum diameter of 5/8 inch, a minimum length of 8 feet and shall be
manufactured for the sole purpose of providing electrical grounding.

2.12.2. Ground Rod Clamp

2.13.

Ground rod shall be equipped with a one piece cast copper ot bronze body with a
non-ferrous hexagonal head set screw and designed to accommodate a 10 AWG
solid through 2 AWG stranded grounding conductor.

Grout

2.13.1. Grout for Inductive Loop Installation

Grout for inductive loop installation shall be non-shrink, shall meet the
requirements of the Standard Specifications for Road and Bridge Construction,
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2.13.2.

and shall be included on the KYTC Division of Materials, List of Approved
Materials.

Grout for Piezoelectric Sensor Installation

Grout for piezoelectric sensor installation shall be per the piezoelectric sensor
manufacturer’s recommendation. Grout shall be suitable for installation in both
asphalt and Portland cement pavements. Grout shall have a short curing time
(tack free in ten minutes; open to traffic in forty minutes; and fully cured within
sixty minutes) to prevent unnecessary lane closure time and should be of
sufficient consistency to prevent running when applied on road surfaces with a
drainage cross slope. Particulate matter within the grout shall not separate or settle
and the grout shall not shrink during the curing process.

2.14. Hardware
Except where specified otherwise, all hardware such as nuts, bolts, washers, threaded
ends of fastening devices, etc. with a diameter less than 5/8 inch shall be passivated
stainless steel, alloy type 316 or type 304. Stainless steel hardware shall meet ASTM
F593 and F594 for corrosion resistance. All other nuts and bolts shall meet ASTM
A307 and shall be galvanized.

2.14.1.

2.14.2.

2.14.3.

Conduit Strap

Conduit strap shall be double-hole, stainless steel, and sized to support specified
conduit. Conduit strap shall attach to wood pole or post with two 2 ¥ inch wood
SCrews.

Mounting Strap for Pole Mount Cabinet
Mounting strap for pole mount cabinet shall be % inch x 0.03 inch stainless steel;
equipped with clips or buckles to securely hold strap.

Metal Framing Channel and Fittings

Metal framing channel shall be 1 5/8 inches wide galvanized steel that conforms to
ASTM A1011 and ASTM A653. One side of the channel shall have a continuous
slot with in-turned edges to accommaodate toothed fittings.

Fittings shall be punch pressed from steel plates and conform to ASTM A575 and
the physical requirements of ASTM A1011.

2.15. Junction Box

2.15.1.

Junction Box Type A, B,or C

Junction Box Type A, B, or C shall meet or exceed ANSI/SCTE 77-2007, Tier 15.
Box shall have an open bottom. A removable, non-slip cover marked “PLANNING”
shall be equipped with a lifting slot and attached with a minimum of two 3/8 inch
stainless steel hex bolts and washers. Type A Box shall have nominal inside
dimensions of 13 inches wide by 24 inches long by 18 inches deep. Type B Box
shall have nominal inside dimensions of 11 inches wide by 18 inches long by 12
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inches deep. Type C Box shall have nominal inside dimensions of 24 inches wide
by 36 inches long by 30 inches deep.

2.15.2. Aggregate for Junction Box Type A, B, or C

Aggregate for junction box type A, B, or C shall be gradation size no. 57 and
conform to the Standard Specifications for Road and Bridge Construction.

2.15.3. Junction Box 10x8x4

2.16.

2.17.

2.18.

Junction Box Type 10x8x4 shall be constructed of a UV-stabilized, nonmetallic
material or non-rusting metal and be weatherproof in accordance with NEMA 4X.
Box shall be equipped with an overhanging door with a continuous durable
weatherproof gasket between the body and door. Door shall be hinged with stainless
steel screws, hinge(s) and pin(s) and shall be equipped with a stainless steel
padlockable latch on the side opposite the hinge(s). Junction Box 10x8x4 shall have
minimum inside dimensions of 10 inches high by 8 inches wide by 4 inches deep.

Maintain and Control Traffic
Materials for the bid item Maintain and Control Traffic shall conform to the Standard
Specifications for Road and Bridge Construction, and the KYTC Department of
Highways Standard Drawings.

Piezoelectric Sensor
Piezoelectric sensor (piezo) shall provide a consistent level voltage output signal
when a vehicle axle passes over it, shall have a shielded transmission cable attached,
and shall meet the following requirements:

e Dimensions: such that sensor will fit in a % inch wide by 1 inch deep saw cut.

Total length shall be 6 feet unless specified otherwise.

e Output uniformity: £ 7% (maximum)

e Typical output level range: 250mV (minimum) from a wheel load of 400 Ibs.

e Working temperature range: -40° to 160° F.

e Sensor life: 30 million Equivalent Single Axle Loadings (minimum)

Shielded transmission cable shall be coaxial and shall meet the following
requirements:
e RG 58C/U with a high density polyethylene outer jacket rated for direct burial
e Length shall be a minimum of 100 feet. Installations may exceed 100 feet so
the piezo shall be supplied with a lead-in of appropriate length so that the cable
can be installed splice-free from the piezo to the cabinet.
e Soldered, water resistant connection to the sensor.

One installation bracket for every 6 inches of sensor length shall also be supplied.
Piezo shall be a RoadTrax BL Class | or approved equal.

Saw Slot Sealant
Saw Slot Sealant shall be non-shrink, non-stringing, moisture cure, polyurethane
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2.19.

2.20.

2.21.

encapsulant suitable for use in both asphalt and concrete pavements. It shall provide a
void-free encapsulation for detector loop cables and adequate compressive yield
strength and flexibility to withstand heavy vehicular traffic and normal pavement
movement.

The cured encapsulant shall meet or exceed the following:
e Hardness (Indentation):  35-65 Shore A, ASTM D2240

e Tensile Strength: 150 psi minimum, ASTM D412

e Elongation: 125% minimum 2 inch/minute pull, ASTM D412

e Tack-free Drying Time: 24 hours maximum, ASTM C679

e Complete Drying Time: 30 hours maximum, KM 64-447

e Chemical Interactions (seven day cure at room temperature, 24-hour

immersion, KM 64-446):

0 Motor Oil: No effect
0 Deicing Chemicals: No effect
0 Gasoline: Slight swell
O Hydraulic Brake Fluid: No effect
0 Calcium Chloride (5%): No effect

Seeding and Protection
Material for Seeding and Protection shall be Seed Mixture Type | and conform to the
Standard Specifications for Road and Bridge Construction.

Signs
Materials for signs shall conform to the Standard Specifications for Road and Bridge
Construction.

Splicing Materials

2.21.1. Electrical Tape

Electrical tape shall be a premium grade, UL-listed, all-weather, vinyl-insulating
tape with a minimum thickness of 7 mil. Tape shall be flame retardant and resistant
to abrasion, moisture, alkalis, acids, corrosion, and weather (including ultraviolet
exposure).

2.21.2. Splice Kit

2.22.

2.23.

Splice kit shall be inline resin-type and rated for a minimum of 600V. Resin shall be
electrical insulating-type and shall provide complete moisture and insulation
resistance.

Steel Reinforcing Bar
Steel reinforcing bar shall be #5 and shall conform to the Standard Specifications for
Road and Bridge Construction.

Terminal Block
Terminal block shall be rated for a minimum of 300 V and have a minimum of six
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terminal pairs with 9/16-inch nominal spacing (center to center) for connecting loop
and piezoelectric sensor wires to cable assemblies. Terminal block shall have screw
type terminal strips to accommodate wire with spade-tongue ends.

2.24. Warning Tape
Warning tape shall be acid and alkali resistant formulated for direct burial. Tape shall be
a minimum of 3 inches wide by 4.0 mils (hominal) thick, and shall be permanently
imprinted with a minimum 1 inch black legend on a red background warning of an
electric line. Tape shall meet or exceed the following industry specifications:

e American Gas Association (AGA) 72-D-56

American Petroleum Institute (API) RP 1109

American Public Works Association (APWA) Uniform Color Code

Department of Transportation (DOT) Office of Pipeline Safety USAS B31.8
Federal Gas Safety Regulations S 192-321 (e)

General Services Administration (GSA) Public Buildings Service Guide: PBS 4-
1501, Amendment 2

¢ National Transportation Safety Board (NTSB) PSS 73-1

e Occupational Safety and Health Administration (OSHA) 1926.956 (c) (1)

2.25. Wire and Cable
All cable and wire shall be plainly marked in accordance with the National Electrical
Code (NEC).

2.25.1.

2.25.2.

2.25.3.

2.25.4.

2.25.5.

Loop Wire

Loop wire shall be 14 AWG, stranded, copper, single conductor, and shall
conform to the International Municipal Signal Association (IMSA) Specification
No. 51-7.

Cable No. 14/1 Pair
Cable No. 14/1 pair loop lead-in cable shall be 14 AWG, stranded, copper paired,
electrically shielded conductors, and shall conform to IMSA 19-2.

Grounding conductor
Grounding conductor and bonding jumper shall be solid or stranded, 4 AWG bare

coppet.

Service Entrance Conductor
Service entrance conductor shall be stranded, copper, Type USE-2, sized as
required to comply with the NEC.

Terminal for electrical wire or cable

Terminal for electrical wires or cables shall be insulated, solderless, spade tongue
terminals of correct wire and stud size. Terminal for electrical wires or cables
shall be incidental to the wire or cable (including piezoelectric sensor
transmission cable) to be connected to terminal strips.
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2.26. Wood Post
Wood post shall be Southern Pine pretreated to conform to the American Wood
Preservers’ Association (AWPA) C-14 and shall have minimum dimensions of 4
inches by 4 inches by 8 feet long (for Galvanized Steel Cabinet) or 4 feet long (for
Junction Box 10x8x4), sawed on all four sides with both ends square.

2.27. Wooden Pole
Wooden pole shall be a Class IV wood pole of the length specified and shall conform
to the Standard Specifications for Road and Bridge Construction except the pole shall
be treated in accordance with AWPA P9 Type A.
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3. CONSTRUCTION METHODS
The plans indicate the extent and general arrangement of the installation and are for
guidance. When the Contractor deems any modifications to the plans or specifications
necessary, details of such changes and the reasons shall be submitted in writing to the
engineer for written approval prior to beginning the modified work.

After the project has been let and awarded, the Division of Construction shall notify the
Division of Planning of the scheduled date for a Pre-Construction meeting so that prior
arrangements can be made to attend. This will allow the Division of Planning an opportunity
to address any concerns and answer any questions that the Contractor may have before
beginning the work.

The Division of Planning Equipment Management Team (502-564-7183) shall be notified a
minimum of seven days before any work pertaining to these specifications beqins to allow
their personnel the option to be present during installation.

Unless otherwise specified, installed materials shall be new.

Construction involving the installation of loops or piezoelectric sensors shall not be performed
when the temperature of the pavement is less than 38°F.

A final inspection will be performed by a member of the Central Office Division of Planning
equipment staff after the installation is complete to verify that the installation is in compliance
with the plans and specifications.

Any required corrective work shall be performed per the Standard Specifications for Road and
Bridge Construction.

3.1. Anchoring
Furnish: Anchor, anchor rod, guy wire, strand vise, guy guard.

Anchor shall be installed in relatively dry and solid soil. Rock anchor shall be installed in
solid rock. Excavate the hole at a 45° to 60° angle in line with the guy (hole size shall be
slightly larger than the expanded anchor — see manufacturer’s recommendation). Attach
rod to anchor, install assembly into hole, and expand anchor. Backfill and tamp entire
disturbed area. The effectiveness of the anchor is dependent upon the thoroughness of
backfill tamping. Attach guy to strand vise on pole and anchor rod and tighten to required
tension. Install guy guard on guy.

3.2. Bore and Jack Pipe - 2”
Furnish: Steel Encasement Pipe, 2”

Bore and jack pipe — 2” shall conform to the Section 706 of the Standard Specifications
for Road and Bridge Construction.
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3.3.

3.4.

3.5.

Cleanup and Restoration
Furnish: Seed Mix Type 1 (as required); fertilizer (as required); agricultural limestone (as
required); mulch or hydromulch (as required); tackifier (as required).

The Contractor shall be responsible for repairing any damage to public and/or private
property resulting from his work. Upon completion of the work, restore all disturbed
highway features in like kind design and materials. This shall include filling any ruts and
leveling ground appropriately. Contractor shall dispose of all waste and debris off the
project. Sow all disturbed earthen areas with Seed Mix Type 1 per Section 212 of the
Standard Specifications for Road and Bridge Construction. All materials and labor
necessary for cleanup and restoration shall be considered incidental to other bid items.

Conduit
Furnish: Conduit; conduit fittings; bushings (grounding where required); LB condulets (as
required); weatherheads (as required); conduit straps; hardware; conduit sealant.

Conduit that may be subject to regular pressure from traffic shall be laid to a minimum depth
of 24 inches below grade. Conduit that will not be subject to regular pressure from traffic
shall be laid to a minimum depth of 18 inches below grade.

Conduit ends shall be reamed to remove burrs and sharp edges. Cuts shall be square and true
so that the ends will butt together for the full circumference of the conduit. Tighten couplings
until the ends of the conduit are brought together. Do not leave exposed threads. Damaged
portions of the galvanized surfaces and untreated threads resulting from field cuts shall be
painted with an Engineer-approved, rust inhibitive paint. Conduit bends shall have a radius of
no less than 12 times the nominal diameter of the conduit, unless otherwise shown on the
plans.

Contractor shall install a bushing (grounding bushing where required) on both ends of all
conduits. Cap spare conduits on both ends with caps or conduit sealant.

Conduit openings in junction boxes and cabinets shall be waterproofed with a flexible,
removable conduit sealant, working it around the wires, and extending it a minimum 1 inch
into the end of the conduit.

After the conduit has been installed and prior to backfilling, the conduit installation shall be
inspected and approved by the Engineer.

Electrical Service

Furnish: Meter base, service disconnect, wire, GFCI AC duplex receptacle with box and
cover; conduit, conduit fittings, bushings (grounding where required); LB condulets (as
required); weatherhead; conduit straps; hardware; conduit sealant; ground rod with clamp;
grounding conductor.

Prior to any construction, the Contractor shall initiate a work order with the local power
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3.6.

3.7.

company for the installation of electrical service to the site. A representative from the
Division of Planning and the local power company shall be consulted prior to choosing an
exact location for the pole. The Contractor shall clear the right-of-way for the electrical
service drop.

Contractor shall obtain electrical inspections, memberships, meter base, service disconnect
and any other requirements by the utility serving the installation and pay all fees as
required.

Install meter-base and disconnect panel with a 30-ampere, fused, circuit breaker inside.
Install a manufactured weatherproof hub connectors to connect the conduit to the top of
the meter base and service disconnect.

Install a rigid % inch conduit with three 8 AWG service conductors from the cabinet,
through the service disconnect to the meter base and a 1%” conduit with three 8 AWG
service conductors from the meter base to a weatherhead two feet from the top of the
electrical service pole. Install conduit straps 30 inches on center and provide a drip loop
where the wire enters the weatherhead. Splice electric drop with service entrance
conductors at the top of the pole.

The limit of conduit incidental to “Install Electrical Service” for a pad mounted cabinet is
24 inches beyond face of service pole.

Install a 120-volt, 20-amp GFCI AC duplex receptacle with box and cover in the
automatic data recorder (ADR) cabinet.

Install a ground rod with clamp. Install a grounding conductor wire from the meter base,
through the disconnect panel, to the ground rod clamp. Install grounding conductor in 1-
¥, conduit from service disconnect to ground rod.

After completing the installation and before the electrical service is connected, obtain a
certificate of compliance from the Kentucky Department of Housing, Buildings and
Construction, Electrical Inspection Division.

Flashing Arrow
Furnish: Arrow Panel

Construction of Flashing Arrow shall conform to the Standard Specifications for Road and
Bridge Construction.

Galvanized Steel Cabinet
Furnish: Cabinet; wood posts; concrete; conduit fittings; metal framing channel; pipe
clamp; terminal block(s); spade tongue wire terminals; wire labels; hardware.

Where right-of-way allows, locate the cabinet such that it is outside the clear zone in
accordance with the Roadside Design Guide. Install Cabinet such that the door of the
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3.8.

3.9.

cabinet faces the roadway.

Excavate as required and install wood posts to a depth of 36 inches and place concrete
around posts as shown on the standard detail sheets. Install metal framing channel with
pipe clamp between posts.

Install Cabinet on wood posts 38 inches above the finished grade as shown on the standard
detail sheets. Install a unistrut between posts when two posts are specified.

Install the required number of terminal blocks on the cabinet back plate. Install a spade
tongue terminal on each loop and piezo sensor wire entering the cabinet and connect wires
to terminal block(s). Wiring shall be neat and orderly. Label all wires and cables inside
cabinet.

Install conduit from ground to cabinet and attach to pipe clamp. Install locknuts to attach
conduit to cabinet and install a conduit bushing as shown on the standard detail sheets.

Grounding
Furnish: Ground rod with clamp; grounding conductor.

At sites with electrical or solar service, all conduits, poles, and cabinets shall be bonded to
ground rods and the electrical system ground to form a complete grounded system.

Install such that top of ground rod is a minimum of 3 inches below finished grade.

Grounding systems shall have a maximum 25 ohms resistance to ground. If the resistance
to ground is greater than 25 ohms, two or more ground rods connected in parallel shall be
installed. Adjacent ground rods shall be separated by a minimum of 6 feet.

Install Pad Mount Enclosure

Furnish: Concrete; anchor bolts with washers and nuts; conduit; conduit fittings; conduit
grounding bushings; ground rod with clamp; grounding conductor; conduit sealant;
wooden stakes (where required); wire labels; hardware.

The Contractor shall be responsible for securing the enclosure from the Central Office
Division of Planning Warehouse in Frankfort and transporting it to the installation site.

Where right-of-way allows, locate the enclosure such that it is outside the clear zone in
accordance with the Roadside Design Guide.

Excavate as required, and place concrete to construct the enclosure foundation as specified
on the standard detail sheets. Install enclosure on the concrete base such that the door(s) of
the enclosure opens away from traffic (hinges away from traffic). Install anchor bolts,
washers, and nuts to secure the enclosure to the foundation.

Install ground rod with clamp and install one % inch rigid conduit from enclosure base to
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ground rod. Install a grounding conductor from ground rod to enclosure base and bond to
each conduit bushing in the base.

Install one % inch rigid steel conduit for electrical service from the base of the enclosure
to 24 inches beyond the concrete base. Make all field wiring connections to the electrical
service, as applicable.

If electrical service is not provided as a bid item in the contract, plug conduit on both ends
with a cap, conduit sealant, or electrical tape. Mark the location of the buried conduit end
with a wooden stake labeled “3/4 in. conduit.”

Install specified rigid steel conduit(s) into the base of the enclosure for sensor wire entry.
Install one spare 2 inch conduit from the enclosure base to 2 feet beyond the concrete
base. Plug spare conduit on both ends with a cap, conduit sealant or electrical tape.

The limit of all conduits incidental to “Install Pad Mount Enclosure” is 24 inches beyond
the edge of the concrete base.

Wiring in enclosure shall be neat and orderly. Label all wires and cables inside enclosure.
KYTC personnel will furnish and install terminal blocks and connect sensors to terminal
blocks.

3.10. Install Controller Cabinet

Furnish: Mounting brackets; mounting straps; conduit; LB condulets; conduit fittings;
conduit grounding bushings; ground rod with clamp; grounding conductor; cable staples;
conduit sealant; wooden stakes (where required); wire labels; hardware.

The Contractor shall be responsible for securing the cabinet from the Central Office
Division of Planning Warehouse in Frankfort and transporting it to the installation site.
Any existing holes in the cabinet not to be reused shall be covered or plugged to meet
NEC requirements.

Install mounting brackets and secure cabinet to pole with mounting straps.

Install a ground rod with clamp. Install grounding conductor in 1-%” conduit form cabinet
to ground rod.

Install one % inch rigid steel conduit with two Ib condulets from cabinet to electrical
service disconnect box. Make all field wiring connections to the electrical service, as
applicable.

If electrical service is not provided as a bid item in the contract, plug conduit on both ends
with cap, plumbers putty, conduit sealant, or electrical tape. Mark the location of the
buried conduit end with a wooden stake labeled “3/4 in. conduit”.

Install specified rigid steel conduit(s) and type LB condulet(s) into the bottom of the
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cabinet for sensor wire entry. The limit of conduits incidental to “Install Controller
Cabinet” is 24 inches beyond the face of the pole.

Wiring in cabinet shall be neat and orderly. Label all wires and cables inside cabinet.
KYTC personnel will furnish and install terminal blocks and connect sensors to terminal
blocks.

3.11. Junction Box Type 10x8x4

Furnish: Junction box; wood post; conduit fittings; wire labels; hardware.

Where right-of-way allows, locate the junction box such that it is outside the clear zone in
accordance with the Roadside Design Guide.

Excavate as required and install wood post(s) to a depth of 18 inches. Install junction box
on wood post such that the bottom of the box is 18 inches above the finished grade as
shown on the standard detail sheets. Box shall be installed with four (4) 2% inch wood
screws and washers.

Install locknuts to attach conduit to junction box and install a conduit bushing as shown
on the standard detail sheets.

Wiring inside box shall be neat and orderly. Label all wires and cables inside box.

3.12. Junction Box Type A, B, or C

Furnish: Junction box, No. 57 aggregate; grounding conductor

Excavate as required and place approximately 12 inches of No. 57 aggregate beneath the
proposed junction box to allow for drainage. Install specified junction box type A, B, or
C near the edge of pavement, flush with finished grade per the detail sheets. Where
required, orient the box so that the dimensions comply with the National Electrical Code.
Stub conduits with grounding bushings into junction box at its base to accommodate
wires and connect grounding conductor to all grounding bushings. Backfill to existing
grade, and restore disturbed area to the satisfaction of the Engineer.

Wiring inside box shall be neat and orderly. Label all wires and cables inside box.

3.13. Loops - Proposed

Furnish: Wire; saw slot sealant; backer rod; grout; conduit sealant.

The plans and notes specify the approximate location for loop installations. Prior to
sawing slots or drilling cores, the Contractor shall meet with a representative of the
Division of Planning to verify the precise layout locations on site. Avoid expansion joints
and pavement sections where potholes, cracks, or other roadway flaws exist.

Upon completion of this meeting, the Contractor shall measure out and mark the
proposed loop locations with spray paint or chalk such that the saw slots will be parallel
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and perpendicular to the direction of traffic. Marked lines shall be straight and exact to
the locations determined and sized as shown on the plans. Unless indicated otherwise,
loops shall be 6 feet by 6 feet square and loops in the same lane shall be spaced 16 feet
from leading edge to leading edge.

On resurfacing, rehabilitation, and new construction projects that include new asphalt
pavement, the Contractor shall install loops prior to laying the final surface course. On
projects with milling and texturing, the Contractor may install the loops prior to or after
the milling operation; however, if installed prior to milling, the Contractor shall be
responsible for ensuring that the loops are installed at a depth such that the milling
operation will not disturb the newly installed loops. The Contractor shall correct damage
caused by the milling operations to newly installed loops prior to placement of the final
surface course at no additional cost to the Cabinet.

For projects that include the installation of new asphalt and piezoelectric sensors, the
Contractor shall mark or otherwise reference all loops installed prior to the final surface
course such that the loops can be accurately located when the piezoelectric sensors are
installed after placement of the final surface course.

For projects that do not have asphalt surfacing, the Contractor shall install the loops in the
surface of the pavement.

The Prime Contractor shall coordinate the installation of loops with the electrical sub-
Contractor and the Engineer to ensure correct operation of the completed installation.

The following is a typical step by step procedure for the installation of a loop.

e Carefully mark the slot to be cut, perpendicular to the flow of traffic and
centered in the lane.

e Make each saw-cut 3/8-inch wide and at a depth such that the top of the backer
rod is a minimum of 2 inches below the surface of rigid (PCC/Concrete)
pavement or 4 inches below the surface of asphalt pavement.

e Drill a 1% inch core hole at each corner and use a chisel to smooth corners to
prevent sharp bends in the wire.

e Clean ALL foreign and loose matter out of the slots and drilled cores and within
1 foot on all sides of the slots using a high pressure washer.

e Completely dry the slots and drilled cores and within 1 foot on all sides of the
slots using oil-free forced air, torpedo heaters, electric heaters, or natural
evaporation, depending on weather conditions. Be very careful not to burn the
asphalt if heat is used.

e Measure 9-12 inches from the edge of the paved surface (shoulder break or face
of curb) and drill a 1% inch hole on a 45° angle to the conduit adjacent to the
roadway.

e Closely inspect all cuts, cores, and slots for jagged edges or protrusions prior to
the placement of the wire. All jagged edges and protrusions shall be ground or
re-cut and cleaned again.
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3.14.

e Place the loop wire splice-free from the termination point (cabinet or junction
box) to the loop, continue around the loop for four turns, and return to the
termination point.

e Push the wire into the saw slot with a blunt object such as a wooden stick. Make
sure that the loop wire is pushed fully to the bottom of the saw slot.

¢ Install conduit sealant to a minimum of 1” deep into the cored 1%z inch hole.

e Apply loop sealant from the bottom up and fully encapsulate the loop wires in
the saw slot. The wire should not be able to move when the sealant has set.

e Cover the encapsulated loop wire with a continuous layer of backer rod along
the entire loop and home run saw slots such that no voids are present between
the loop sealant and backer rod.

e Finish filling the saw cut with non-shrinkable grout per manufacturer’s
instructions. Alleviate all air pockets and refill low spaces. There shall be no
concave portion to the grout in the saw slot. Any excess grout shall be cleaned
from the roadway to alleviate tracking.

e Clean up the site and dispose of all waste off the project.

e Ensure that the grout has completely cured prior to subjecting the loop to traffic.
Curing time varies with temperature and humidity.

Exceptions to installing loop wire splice-free to the junction box or cabinet may be
considered on a case-by-case basis and must be pre-approved by the Engineer. If splices
are allowed, they shall be located in a junction box and shall conform to the construction
note for Splicing.

If loop lead-in cable (Cable No. 14/1 Pair) is specified, cable shall be installed splice free
to the cabinet ensuring that extra cable is left in each junction box or cabinet. All wires
and cables shall be labeled in each junction box and cabinet.

Loop inductance readings shall be between 100 and 300 microhenries. The difference of
the loop inductance between two loops in the same lane shall be £20 microhenries.
Inductance loop conductors shall test free of shorts and grounds. Upon completion of the
project, all loops must pass an insulation resistance test of a minimum of 100 million
ohms to ground when tested with a 500 Volt direct current potential in a reasonably dry
atmosphere between conductors and ground.

Loops — Existing

When noted on a data collection station layout sheet that there are existing inductive
loops within the limits of the project, notify the Engineer in writing, a minimum of 14
calendar days prior to beginning milling operations. After milling and prior to placing
asphalt inlay, conduct an operating test on the existing inductance loops at the control
cabinet in the presence of the Engineer to determine if the inductance loop conductors
have an insulating resistance of a minimum of 100 megohms when tested with a 500 volt
direct current potential in a reasonably dry atmosphere between conductors and ground.
The Department may also conduct its own tests with its own equipment.
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3.15.

3.16.

3.17.

If the tests indicate the loop resistances are above the specified limit and the Engineer
determines the system is operable, proceed with the asphalt inlay. If the test indicates the
loop resistance is not within the specified limits or if the Engineer determines the system
is otherwise not operable, prior to placing the asphalt inlay install and test new loop
detectors according to the station layout, notes, and Detail Drawings.

The Engineer will contact and maintain liaison with the District Planning Engineer and
the Division of Planning in order to coordinate any necessary work.

Maintain and Control Traffic
Furnish (all as required): Drums, traffic cones, barricades used for channelization
purposes, delineators, and object markers.

Maintain and Control Traffic shall conform to the plans, the Standard Specifications for
Road and Bridge Construction, and the KYTC Department of Highways Standard
Drawings.

Open Cut Roadway
Furnish: Concrete, reinforcing bars.

Excavate trench by sawing and chipping away roadway to dimensions as indicated on the
detail sheets. After placing conduit, install concrete and steel reinforcing bars per the
Standard Specifications for Road and Bridge Construction. Restore any disturbed sidewalk
to its original condition.

Piezoelectric Sensor
Furnish: Piezoelectric sensor and cable; sensor support brackets; saw slot sealant; backer
rod; grout; conduit sealant.

The plans and notes specify the approximate location for piezoelectric sensor (piezo)
installations. Prior to sawing slots or drilling cores, the Contractor shall meet with a
representative of the Division of Planning to verify the final layout on site. Avoid
expansion joints and pavement sections where potholes, cracks, or other roadway flaws
exist. Roadway ruts at the proposed piezo location shall not be in excess of %2 inch under
a 4-foot straight edge.

Install the piezo perpendicular to traffic in the final surface course of the pavement.
Locate the sensor in the lane as shown on the site layout drawing. Eleven-foot length
sensors shall be centered in the lane.

The following is a typical step by step procedure for the installation of a piezo. Refer

specifically to the manufacturer’s instructions provided with the sensor prior to
installation.

e Carefully mark the slot to be cut, perpendicular to the flow of traffic and
properly positioned in the lane.
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It is strongly recommended that a % inch wide diamond blade be used for
cutting the slot, or that blades be ganged together to provide a single % inch
wide cut. The slot shall be wet cut to minimize damage to the pavement.

Cut a slot % inch wide (£1/16 inch) by 1 inch minimum deep. The slot should
be a minimum of 2 incheslonger than the sensor (including the lead
attachment). Drop the saw blade an extra % inch down on both ends of the
sensor. The lead out of the passive cable should be centered on the slot.

Cut the slot for the passive cable ¥ inch wide and at a depth so that the top of
the backer rod is a minimum of 2 inches below the road surface.

Clean ALL foreign and loose matter out of the slot and within 1 foot on all sides
of the slot using a high pressure washer.

Completely dry the slot and within 1 foot on all sides of the slot using oil-free
forced air, torpedo heaters, electric heaters, or natural evaporation, depending
on weather conditions. Be very careful not to burn the asphalt if heat is used.
Measure 9-12 inches from the edge of the paved surface (shoulder break or face
of curb) and drill a 1% inch hole on a 45° angle to the conduit adjacent to the
roadway.

Place strips of 2-4 inch wide tape strips on the pavement along the lengths of
both sides of the sensor slot, 1/8 inch away from the slot.

Wear clean, protective latex (or equivalent) gloves at all times when handling
sensors. Visually inspect sensor to ensure it is straight. Check lead attachment
and passive cable for cuts, gaps, cracks and/or bare wire. Verify that the correct
sensor type and length is being installed by checking the data sheet. Verify there
is sufficient cable to reach the cabinet. Piezo lead-in cable shall not be spliced.
Test the sensor for capacitance, dissipation factor and resistance, according to
the directions enclosed with the sensor. Capacitance and dissipation should be
within +20% of the piezo data sheet. Resistance (using the 20M setting) should
be infinite. Record the sensor serial number and the test results and label “pre-
installation.” This information should be stored in the counter cabinet and/or
returned to Department Planning personnel.

Lay the sensor next to the slot and ensure that it is straight and flat.

Clean the sensor with steel wool or an emery pad and wipe with alcohol and a
clean, lint-free cloth.

Place the installation bracket clips every 6 inches along the length of the sensor.
Bend the tip of the sensor downward at a 30° angle. Bend the lead attachment
end down at a 15° angle and then 15° back up until level (forming a lazy Z).
Place the sensor in the slot, with the brass element 3/8 inch below the road
surface along the entire length. The tip of the sensor should be a minimum of 2
inches from the end of the slot and should not touch the bottom of the slot. The
top of the plastic installation bracket clips should be 1/8 inch below the surface
of the road. The lead attachment should not touch the bottom or sides of the slot.
Ensure the sensor ends are pushed down per the manufacturer’s instructions.
Visually inspect the length of the sensor to ensure it is at uniform depth along its
length and it is level (not twisted, canted or bent).
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3.18.

3.19.

e On the passive cable end, block the end of the slot approximately 3-5 inches
beyond the end of the lead attachment area creating an adequate “dam” so that
the sensor grout does not flow out.

e Use one bucket of sensor grout per piezo installation. Overfill the slot with
sensor grout and allow to cure for a minimum of 10 minutes before continuing
with the installation. Ensure that sensor grout fills around and beneath the
sensor completely and that there is not a trough on top.

e Remove the tape along the sides of the saw slot when the adhesive starts to cure.

e Carefully remove the dam from the end of the sensor.

e Route the lead-in cable through the saw slot

¢ Install conduit sealant to a minimum of 1” deep into the cored 1%z inch hole.

e Cover the lead-in cable with encapsulant, backer rod, and grout.

e If necessary, after the grout has hardened, grind with an angle grinder until the
profile is a 1/16 inch mound. There shall be no concave portion to the mound.

e Clean up the site and dispose of all waste off the project.

e Ensure that the sensor grout has completely cured prior to subjecting the sensor
to traffic. Curing time will vary with temperature and humidity.

Upon installation, test the sensor for capacitance, dissipation factor and resistance,
according to the directions enclosed with the sensor. Capacitance and dissipation should
be within +20% of the piezo data sheet. Resistance (using the 20M setting) should be
infinite. Perform a functional test of the piezo with an oscilloscope to ensure that the
sensor is generating a proper response to the passage of vehicles.

Record the sensor serial number and the test results and label “post-installation.” This
information should be stored in the counter cabinet and/or returned to Department
Planning personnel.

Pole — Wooden
Furnish: Pole; anchoring equipment (as required); hardware (as required).

Excavate and install wood pole to a minimum depth of one-sixth the total pole height.
Place backfill material in hole and compact until flush with existing grade. Install guy
wire, guy guard, anchor, anchor rod, and strand vise, if necessary. Anchor shall be a
minimum of one-third the pole height from the face of the pole. Provide temporary
erosion control, seeding, protection and restoration of disturbed areas to the satisfaction
of the Engineer.

Removal of Existing Equipment

The Contractor shall remove existing materials (including but not limited to: poles, anchors,
cabinets, junction boxes, conduit and wire) not to be reused. Contractor shall dispose of all
removed materials off the project. All materials and labor necessary for the removal of
existing equipment shall be considered incidental to other bid items.
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3.20

3.21

3.22.

3.23

. Signs

Furnish: Signs; sign standards; hardware.

Construction of signs shall conform to the Standard Specifications for Road and Bridge
Construction.

. Splicing

Furnish: Splice kit; solder.

These notes describe the splicing process (if permitted) and are not intended to grant
permission to splice. Permission to splice shall be determined by the Division of Planning
and the locations shall be shown on the layout sheet. If splicing is needed but not shown
on the layout sheet, the Contractor shall receive prior written approval from the Division
of Planning.

All splices shall conform to the provisions of the NEC.

Splices for loop and loop lead-in wire shall be twisted and soldered. Abrade the outer
jacket of both wires to promote good adhesion and prevent capillary leak paths. Seal the
splice with an electrical sealing resin. Spliced loop conductors shall test free of shorts and
unauthorized grounds and shall have an insulating resistance of at least 100 megohms when
tested with a 500 volt direct current potential in a reasonably dry atmosphere between
conductors and ground.

For piezos, the same type coax cable, supplied by the manufacturer, shall be used to
splice to the sensor’s lead-in cable. Cables shall be soldered. Abrade the outer jacket of
both cables to promote good adhesion and prevent capillary leak paths. Seal the splice
with an electrical sealing resin. Spliced piezo cables shall be tested and have a minimum
resistance of 20 megohms, a maximum dissipation factor of 0.03, a capacitance within
the manufacturer’s recommended range based upon the length of additional cable. A
functional test of the piezo shall be performed to ensure that the sensor is generating a
proper response to the passage of vehicles.

Trenching and Backfilling

Furnish: Warning tape; seed mix type I; cereal rye or German foxtail-millet; mulch; concrete
(as required); asphalt (as required).

Excavate trench and provide required cover as shown on the standard detail sheets. After
placing conduit, backfill material shall be placed and compacted in lifts of 9 inches or
less. Install warning tape as shown on the detail sheet. Provide temporary erosion control,
seeding, protection and restoration of disturbed areas to the satisfaction of the Engineer. This
item shall include concrete, asphalt or approved replacement material for sidewalks, curbs,
roadways, etc. (if required).

. Wiring

Furnish: Wire; wire labels; spade tongue wire terminals (as required).
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Installation of all wiring shall conform to the NEC. Permanent identification numbers
shall be affixed to all wires in all junction boxes and cabinets (see Layout(s) for loop and

piezo numbers).

Additional lengths of each loop and piezo sensor wire shall be neatly coiled in all

cabinets and junction boxes as follows:

Enclosure Type Additional length of each wire

Galvanized Steel Cabinet

Pad Mount Cabinet (332)
Pole Mount Cabinet (336)
Junction Box Type 10x8x4
Junction Box Type A, B, or C

3.24. Wood Post

2’-3
6’ -8
3’ - 4’
2’=-3
2’-3

Furnish: Wood post; concrete (as required); seed mix type I; cereal rye or German foxtail-

millet; mulch.

Excavate hole to specified depth and place concrete, if required. Install post, backfill to
existing grade, and tamp backfill. Provide temporary erosion control, seeding, protection
and restoration of disturbed areas to the satisfaction of the Engineer.

Page 24 of 28



JEFFERSON COUNTY Contract ID: 171024
TGR 0311 034 Page 92 of 507

Material, Installation, and Bid Item Notes for Revised April, 2017
Permanent Traffic Data Acquisition Stations

4. BID ITEM NOTES AND METHOD OF MEASUREMENT FOR PAYMENT

Only the bid items listed will be measured for payment. All other items required to complete
the vehicle detection installation shall be incidental to other items of work. Payment at the
contract unit price shall be full compensation for all materials, labor, equipment and
incidentals to furnish and install these items.

4.1. Bore and Jack Pipe — 2”
Bore and jack pipe — 2” shall be furnished, installed, and measured for payment per the
Standard Specifications for Road and Bridge Construction.

4.2. Conduit
Conduit shall include furnishing and installing specified conduit in accordance with the
specifications. This item shall include conduit fittings, bodies, boxes, weatherheads,
expansion joints, couplings, caps, conduit sealant, electrical tape, clamps, bonding straps
and any other necessary hardware. Conduit will be measured in linear feet.

4.3. Electrical Service
Electrical Service shall include furnishing and installing all necessary materials and
payment of all fees toward the complete installation of an electrical service which has
passed all required inspections. Incidental to this item shall be furnishing and installing:
e Meter-base per utility company’s specifications
Service disconnect panel per utility company’s specifications
Meter base and service disconnect entrance hubs, waterproof
Service entrance conductors
Rigid steel conduit
Rigid steel conduit fittings
Conduit straps
Weatherhead
Duplex GFCI receptacle, 120-volt, 20-amp
Ground rod with clamp
e Grounding conductor
Also incidental to this item shall be any necessary clearing of right of way for the
electrical service drop.
Electrical service will be measured in individual units each.

4.4. Flashing Arrow
Flashing Arrow shall be furnished, installed, and measured for payment per the Standard
Specifications for Road and Bridge Construction.

4.5. Galvanized Steel Cabinet
Galvanized Steel Cabinet shall include furnishing and installing galvanized steel cabinet on
post as specified. Incidental to this item shall be furnishing and installing grounding
hardware, and any necessary post/pole mounting hardware. Also incidental to this item shall
be furnishing and installing the required number of terminal blocks and connection of all
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sensors to the terminal blocks. Galvanized Steel Cabinet will be measured in individual
units each.

4.6. Install Pad Mount Enclosure
Install Pad Mount Enclosure shall include installing a Department-furnished enclosure as
specified on the detail sheets.

This item shall include obtaining the enclosure from KYTC and transporting it to the
installation site and furnishing and installing the following:

Concrete foundation (including any excavation necessary)
Anchor bolts, lock washers, and nuts

Conduit

Conduit fittings (including grounding bushings)
Weatherhead

Terminal Strip(s)

Ground rod with clamp

Grounding conductor

Install Pad Mount Enclosure will be measured in individual units each.

4.7. Install Controller Cabinet
Install Controller Cabinet shall include installing a Department-furnished cabinet as
specified on the detail sheets.

This item shall include obtaining the cabinet from KYTC and transporting it to the
installation site and furnishing and installing the following:

Conduit

Conduit Fittings
Terminal Strip(s)
Ground rod with clamp
Grounding conductor

Install Controller Cabinet will be measured in individual units each.

4.8. Junction Box Type 10" x 8™ x 4™
Junction Box Type 10”x8”x4” shall include furnishing and installing specified junction box
in accordance with the specifications. This item shall include connectors, splice sleeves,
conduit fittings, mounting materials and any other items required to complete the
installation. Incidental to this item shall be furnishing and installing specified post (wood,
channel, metal, etc.) as required for the installation. Junction Box Type 10”x8”x4” will be
measured in individual units each.

4.9. Junction Box Type A, B, or C
Junction Box Type A, B, or C shall include furnishing and installing specified junction box
in accordance with the specifications. This item shall include excavation, furnishing and
installing #57 aggregate, backfilling around the box, and restoration of disturbed areas to
the satisfaction of the Engineer. Incidental to this item shall be furnishing and installing a
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grounding conductor bonding all conduit grounding bushings in the box. Junction Box
Type A, B, or C will be measured in individual units each.

4.10. Loop Saw Slot and Fill
Loop Saw Slot and Fill shall include sawing and cleaning saw slots and furnishing and
installing conduit sealant, loop sealant, backer rod, grout, or other specified material. Loop
Saw Slot and Fill will be measured in linear feet of sawed slot.

4.11. Maintain and Control Traffic
Maintain and Control Traffic shall be measured for payment per the Standard
Specifications for Road and Bridge Construction.

4.12. Open Cut Roadway
Open Cut Roadway shall include excavating trench (sawing and chipping roadway) to
dimensions as indicated on the detail sheets and furnishing and placing concrete, steel
reinforcing bars, and asphalt. This item also includes restoring any disturbed sidewalk to its
original condition. Open Cut Roadway will be measured in linear feet.

4.13. Piezoelectric Sensor
Piezoelectric sensor (piezo) shall include sawing and cleaning saw slots and furnishing
and installing piezo in accordance with the specifications. This item shall include
furnishing and installing lead-in wire, conduit sealant, encapsulation material, backer
rod, grout, testing, and accessories. Piezo will be measured in individual units each.

4.14. Pole — 35" Wooden
Pole — 35 Wooden shall include excavation, furnishing and installing specified wood pole,
backfilling and restoring disturbed areas to the satisfaction of the Engineer. Incidental to this
item shall be furnishing and installing guy wire, anchor and anchor rod, strand vise, and guy
guard, if specified.
Pole — 35" Wooden will be measured in individual units each.

4.15. Signs
Signs shall be furnished, installed, and measured for payment per the Standard
Specifications for Road and Bridge Construction.

4.16. Trenching and Backfilling
Trenching and Backfilling shall include excavation, warning tape, backfilling, temporary
erosion control, seeding, protection and restoration of disturbed areas to original condition.
This item shall include concrete, asphalt or approved replacement material for sidewalks,
curbs, roadways, etc. (if required). Trenching and backfilling will be measured in linear
feet.

4.17. Wire or Cable
Wire or cable shall include furnishing and installing specified wire or cable within saw slot,
conduit, junction box, cabinet, or overhead as indicated on the detail sheets. Incidental to
this item shall be the labeling of all wires and cables in each junction box, cabinet and splice
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box, and furnishing and installing other hardware required for installing cable. Wire or
Cable will be measured in linear feet.

4.18. Wood Post
Wood Post shall include furnishing and installing wood post as specified. This item shall
include excavation, furnishing and placing concrete (if required), backfilling around the
post, and restoration of disturbed areas to the satisfaction of the engineer. Wood Post will be
measured in individual units each.
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JUNCTION BOX DIMENSIONS (NOMINAL)
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KYTC
Transforming Dixie Highway
Iltem 5-478.7

Special Note for Storm Sewer Construction

1. Verify Existing Conditions Before Ordering Precast Products

The existing storm sewer system depicted on the plans is based on the construction record plans
and the available as-built information. The existing storm sewer shown on the plans are
approximate and may vary from the actual conditions. If precast products are used, the
contractor will first need to field verify the actual conditions at each location prior to ordering
any pre-cast structures.

2. Open Excavations

All excavations will be located within designated work zones and not in traffic; however, the
excavations will need to be covered with steel plates during all periods where no activity is
occurring.
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PART 1 -

Special Note for BRT Station Sign Pylons

GENERAL

1.1  SUMMARY

A. Furnish labor, materials, tools, equipment, and services required for fabrication and installation of
Sign Pylons as indicated in the drawings. Sign Pylons will be designed to meet TARC requirements.
See the attached drawings for the design specification for the Sign Pylons. Each pylon will include
one LCD monitor on the side facing traffic. The pylon will include lighted elements that will
illuminate graphics, such as TARC Logo, BRT Branding and an illuminated station name on the
street side. An audible device will be mounted to the side of the totem with push button activation.
In addition, a small Real Time Passenger Information Controller/Computer (see the individual
specifications for the IT equipment) shall be mounted inside the totem, unless otherwise specified.
The minimum specifications for passenger waiting shelters wind-load strength must meet the
Kentucky Building Code and be certified by a Kentucky licensed Architect or Engineer to meet the
wind requirement. Totem must meet or exceed NEC 600 and UL 48 and be certified by the
manufacture with a certification label and serial number. The sign body shall be properly bonded and
grounded.

B. Work includes design, engineering, fabrication, testing, finishing, all factory preparation, and system
erection by manufacturer as a single source provider.

C. Completely coordinate with work of other trades.
1.2 QUALITY ASSURANCE

A. Codes and Standards: comply with provisions of following, except as otherwise indicated:

1.
2.

8.
9.

AISC "Code of Standard Practice for Steel Buildings and Bridges."

Paragraph 4.2.1 of the above code is hereby modified by deletion of the following sentence: "This
approval constitutes the owner's acceptance of all responsibility for the design adequacy of any
connections designed by the fabricator as a part of his preparation of these shop drawings."

AISC "Specifications for Structural Steel Buildings,” including "Commentary" and Supplements
thereto as issued.

AISC "Specifications for Architecturally Exposed Structural Steel."

AISC "Specifications for Structural Joints using ASTM A 325 or A 490 Bolts" approved by the
Research Council on Riveted and Bolted Structural Joints of the Engineering Foundation.
American Welding Society (AWS) D1.1 "Structural Welding Code- Steel."

ASTM A 6 "General Requirements for Delivery of Rolled Steel Plates, Shapes, Sheet Piling and Bars
for Structural Use.

NEC 600 — add detail

UL 48 — add detail

B. Qualifications for Welding Work: Qualify welding processes and welding operators in accordance with
AWS "Standard Qualification Procedure."”

1.

2.

Provide certification that welders to be employed in Work have satisfactorily passed AWS
qualification tests within the past 12 months.
If re-certification of welders is required, retesting will be Manufacturer's responsibility.

C. Material Handling

1.
2.

Deliver materials at such intervals to insure uninterrupted progress of Work.
Store materials to permit easy access for inspections and identification. Keep steel members off
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ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from
erosion and deterioration.

3. Do not store materials on structure in a manner that might cause distortion or damage to members or
supporting structures. Repair or replace damaged materials or structures as directed.

Engage an independent testing and inspection agency to inspect welded connections and to perform tests
and prepare test reports. Manufacturer to coordinate inspection schedules so that inspection takes place
prior to installation of decking. Costs of testing are included as part of Work of this section.

Testing agency shall conduct and interpret tests and state in each report whether test specimens comply
with requirements, and specifically state any deviations there from.

Provide access for testing agency to places where structural steel work is being fabricated or produced so
that required inspection and testing can be accomplished.

Testing agency may inspect structural steel at plant before shipment; however, Construction Manager
reserves right, at any item before final acceptance, to reject material not complying with specified
requirements.

Correct deficiencies in structural steel work which inspections and laboratory test reports have indicated to
be not in compliance with requirements. Perform additional tests, at Manufacturer's expense, as may be
necessary to reconfirm any non-compliance of original work, and as may be necessary to show compliance
of corrected work.

The manufacturer can provide his own testing if the Quality Assurance Program has been accepted by the
American Institute of Steel Construction instead of an independent testing agency.

Shop Bolted Connections: Inspect in accordance with ASIC specifications.

Shop Welding: Inspect and test during fabrication of structural steel assemblies, as follows:

1. Certify welders and conduct inspections and tests as required. Record types and locations of defects
found in work. Record work required and performed to correct deficiencies.

2. Perform visual inspection of all welds. 10% of all load bearing welds need to be tested with the mag
particle inspection.

3. Perform tests of all full and partial penetration welds as follows: (Inspection procedures listed are to be
used at Manufacturer's option.)

4. Liquid Penetrant Inspection: ASTM E 165.

5. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. Cracks or
zones of incomplete fusion or penetration are not acceptable.

6. Radiographic Inspection: ASTM E 94 & ASTM E 142; min quality level "2-2T".

7. Ultrasonic inspection: ASTM E 164.

Field Bolted Connections: Inspect in accordance with AISC specifications.

1.3 SUBMITTALS

A. Shop Drawings:

1. Submit shop drawings, including complete details and schedules for fabrication and assembly of
structural steel members, procedures and diagrams as signed and sealed by a registered engineer.

2. Include details of cuts, connections, camber, holes, splices and other pertinent data. Indicate welds by
standard AWS A2.1 and A2.4 symbols and show size, length and type of each weld.

3. Provide setting drawings, templates and directions for installation of anchor bolts and other anchorages

to be installed as Work of other sections.

Provide drawings of locking mechanisms, door gaskets and cabinet sealing.

Provide drawings showing graphics, lighting and color palate.

6. Provide drawings detailing the IT equipment and electrical selected by the new Dixie Highway
contractor, and how the IT equipment will be placed, wired, access and maintained.

7. Provide colored, scaled plans of approved TARC branding scheme including paint colors, lettering
and logos to be applied to the sign pylon. A representative drawing of the approved TARC branding
scheme is attached to this document in Appendix A. The associated image files to be delivered to
winning bidder upon contract award.

S

Page 104 of 507



JEFFERSON COUNTY

TGR 0311 034

1.4

G.

Contract ID: 171024

Test Reports:
1. Submit copies of reports of tests conducted on shop welded and field bolted connections as indicated
on shop drawings by Engineer. Include data on type(s) of tests conducted and test results.

Samples:

1. Manufacturer's standard line of paint or coating finish colors for selection.

2. Provide test samples of approved finish colors (to be determined) on actual metal surface sample of 5"
by 5" minimum

Product Data:
1. Manufacturer shall submit product data for the paint system including Manufacturer's specifications
and application instructions for each type of paint or coating used.

Field Modifications: Details to make field modifications shall be submitted for review prior to making
corrections.

Project Information:

1. Erection Drawings: Submit manufacturer’s instructions and drawings, and develop erection
procedures to enable field installation and repair.

2. Manufacturer’s Project References: Submit list of completed projects including project name and
location and type of signs manufactured.

3. Certification of installer qualifications.

Contract Closeout Information:
1. Warranty.

DELIVERY, STORAGE, AND HANDLING

A

B.

Delivery: Deliver materials to site in manufacturer's original, unopened containers and packaging, with
labels clearly identifying product name, manufacturer, and location of installation with detailed written
instructions for installation.

Storage: Store materials in a clean, dry area indoors in accordance with manufacturer's instructions.

1.5 WARRANTY

1.6

A.

B.

The contractor shall provide a one year maintenance / warranty period for all devices installed within the
project limits. It shall be the responsibility of the contractor to provide all parts and labor to correct any
failures or deficiencies at no cost to TARC during the one year maintenance / warranty period. The
maintenance / warranty period shall commence after the successful completion of the 30 Day Burn-In
period.

All installed devices and ancillary components shall be warranted against all defects and/or failure in
design, materials and workmanship for a minimum of one year from successful completion of the 30 Day
Burn-In period.

The warranty shall provide that, in the event of a malfunction during the warranty period, the defective
device or ancillary component shall be replaced with a new device or ancillary component of same make
and model within seven calendar days.

Any device or ancillary component that, in the opinion of the TARC, fails three times prior to the
expiration of the warranty shall be judged as unsuitable and shall be replaced by the Contractor with a new
device or ancillary component of the same make and model at no cost to TARC. The unsuitable device or
ancillary component shall be permanently removed from the project by the Contractor.

MAINTENANCE AND OPERATIONS MANUALS

A.

B.

The Contractor shall submit to TARC, for review and approval prior to the commencement of the 30 Day
Burn-In period, operations and maintenance manuals on all devices and ancillary components of the TARC
Dixie Highway BRT project.

The Contractor shall submit to the TARC six hard copies and six compact disk copy (CD-ROM in a
maintainable and editable format) of complete sets of the operations and maintenance manuals. The
manuals, as a minimum, shall include the following:

1. Complete description of TARC Dixie Highway BRT Project operations.
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2. Complete and accurate schematic diagrams of the TARC Dixie Highway BRT project as a whole.

3. Complete installation procedures.

4. Complete performance specifications (functional, electrical, mechanical and environmental) on every
device and ancillary component.

5. Complete maintenance and troubleshooting procedures.

6. Complete stage-by-stage explanation of circuit theory and operation.

C. The Contractor shall submit to TARC six compact disk copies (CD-ROM in a maintainable and editable
format) of complete set of As-Built documentation for the TARC Dixie Highway BRT project. The As-
Built documentation shall consist of complete detailed information on how each bus shelter site has been
built which shall include as a minimum:

1. Conduit installation route with depths and offsets every 10’

GPS location of new pull box installation

Exact routing of all cables at each bus shelter from the Ethernet switch to the field devices

Fiber port assignment at the Ethernet switch and the patch panel

IP address of each field device

Access Point mount heights

Sk wn

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Able to demonstrate successful performance on comparable size and design complexity projects for other
U.S. transit authorities within the past ten (10) years.

B. Responsible for all components, including structural design, transit IT, electrical and graphics.
2.2 COMPONENTS

A. Pylon Configuration and Dimensions: As indicated on Drawings.
B. ITS Box / Cabinet

1. General: A NEMA 3R rated screw top enclosure with dimensions of 16” x 16” x 24” with louvered
vents should be included in the Totem design to contain all non property rated components per NEC
600 and UL 48 unless the Totem itself can be rated as a NEMA 4 enclosure.

a. Enclosure Class: NEMA 3R

b. Dimensions: 16”x16"”x24"

c. Door type: Screw top

d. Additional requirements: Cooling fan installed at two vents opening with a filtered vented area.

C. LCD Monitor

The LCD monitor shall meet the specification of the real-time system selected by the real-time providers in
accordance with Project specification “PASSENGER INFORMATION SYSTEM.”

D. Audible Device

1. General: Each totem shall have one audible device with push button activation with that meets the
specifications of “ANNUNCIATOR SYSTEM.”

E. Computer System
1. General: Each totem shall have one display unit. This unit will be defined by the real-time system
procurement in accordance with Project specification “PASSENGER INFORMATION SYSTEM.”

F. Fans:

1. General: The NEMA 3R enclosure shall be equipped with two (2) thermostatically controlled UL
Listed exhaust fans located inside the enclosure. Ensure that the electric fan motor has a ball or
roller bearings. The fan shall be rated for continuous duty and has a service life of at least five years.
Vent the exhaust air from openings in the enclosure. The fans shall be complete with thermostat that
activate the fans and is user adjustable to allow temperature settings ranging from a minimum of 70°
Fahrenheit (F) to a maximum of 160° F. The thermostat shall activate the fan within +3 degrees of
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the set temperature, initial install on temperature setting shall be 90° F.

Ethernet Switch

1. The Contractor shall install Network Layer 2 Ethernet switch meet the specifications defined in
“LAYER 2 ETHERNET SWITCH FIELD MOUNT, BY PORT COUNT.”

2. Contractor shall provide all necessary ancillary equipment to support installation. network.

Patch Panel
1. The Contractor shall install a compatible Fiber Patch Panel that meets the Project specification as
defined in “CABINET FIBER TERMINATION PANEL.”

Uninterruptable Power Supply

1. The Contractor shall install an On-Line Double Conversion Uninterruptible Power Supply (UPS)
within each kiosk that meets the Project specifications in “EXTERNAL UPS SYSTEM CABINET.”

2. Each UPS shall provide power for a minimum of two (2) hours in the event of commercial power
loss.

Surge Protection

1. All CCTV and Broadband Radio components shall be provided with surge and lightning protection.
Provide UL listed multi-stage protection on all low voltage and signal transmission lines.

2. All'ITS cabinet 120 VAC surge suppression devices shall be the Emerson/ EDCO HSP121BT-1RU or
an approved equal.

3. For low voltage connections provide FAS-1 surge suppressors manufactured by Emerson/ EDCO or an
approved equal.

4. For network cabling provide Cat6-at least 5 PoE protector manufactured by Emerson/ EDCO or an
approved equal. Minimum protection should be below
a. Operating Voltage 60 VDC
b. Clamping Voltage 65 VDC
c. Operating Current 300 mA
d. Peak Surge Current 60 A (10 x 1000 ps)

Conduit

1. All conduits, fittings, elbows, gaskets and accessories utilized on the project shall be UL Listed and
shall be manufactured in accordance with the latest ASTM specifications.

2. All cables not in a NEMA 3R or greater enclosure must be in a conduit.

3. All conduits that are installed on the exterior of the bus shelter canopies shall be painted to match
the existing canopy structure color.

4. Provide duct seal on all conduits after completion of cable installation.

5. Replace all concrete and landscaping that was damaged during the installation of the conduit
infrastructure. All new concrete and landscaping that are replaced shall match existing.

Cables

1. Audio/Video Cable: Each totem shall have audio cables connecting audible device to computer
system and video cables connecting to computer system to the displays. The following cables
will be required:
a. Two RS-232A - six feet in length
b. 3.5mm audio cable —six feet in length
2. Power Cable: In addition to the video cables, power cables will be required to connect all devices.
a. All cables not ina NEMA 3R or greater enclosure must be in a conduit.
b. All proposed wire and cable shall meet or exceed the recommendations established by the
equipment manufacturers, and shall comply with all state and local codes
c. Allinstallations and wiring shall meet the requirements of the National Electrical Code (NEC)
and the National Electrical Safety Code (NESC meeting or exceeding NEC 600 and UL 65.).
d. Visually inspect all wire and cables for damaged insulation prior to installation. Protect cable ends
at all times with acceptable end caps.
e. Provide grommets and strain relief materials where necessary to avoid abrasion and excess tension
on wire and cable.
f.  Cables of similar signal level shall be bundled together and kept physically separate from power
cords, plug strips or other circuits with different potential. All cables shall be neatly secured with
self-clinching nylon "TY-Raps" (Thomas & Betts or equal). Lacing of cables shall not be
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permitted.

g. All cables shall be clearly identified with a permanent legible, weatherproof tag that is securely
attached to each end of the cable. Place a label on all cables that are routed thru new and existing
pull boxes. The cable tags shall indicate the function of the cable and the ports in which the cable
is connected to. The contractor shall ensure that all lettering is non-rubbing off.

3. Network Cable

a. All network Category 6 cabling required to support the system between the active network
electronics and cameras / access point shall be provided under this scope of work. The Category 6
cable shall be shielded and rated for exterior use.

b. Installation of Category 6 cable shall be in accordance with EIA/TIA guidelines.

»  The maximum pulling tension shall not exceed 25 pounds to avoid stretching the conductors.

*  The minimum bending radius of the cable shall not be less than 4x the outside diameter of the
cable.

«  The cable shall be installed without kinks or twists and the application of cable ties shall not
deform the cable bundle.

«  Strip back only as much cable jacket as is required to terminate the cable and the amount of
untwisting in a pair as a result of the termination shall not exceed 0.5 in.

FABRICATION
A. Materials

1. Metal Surfaces, General: For fabrication or Work which will be exposed to view, use only materials
which are smooth and free of surface blemishes including pitting, rust and scale, seam marks, roller
marks, rolled trade names and roughness. Remove such blemishes by grinding, or by welding and
grinding, prior to cleaning, treating and application of surface finishes.

Structural Steel Shapes, Plates and Bars: ASTM A 36.

Cold-Formed Steel Tubing: ASTM A 500, Grade B.

Steel Pipe: ASTM A 53, Type E or S, Grade B; or ASTM A 501.

Finish: The Manufacturer shall submit specifications and samples of paint system for approval by

TARC prior to commencement of metal fabrication. See Paint Specification section for performance

criteria.

Steel Casings: ASTM A 27, Grade 65-35, medium-strength carbon steel.

7. Unfinished Threaded Fasteners: ASTM A 307, Grade A, regular stainless steel bolts and nuts.

a. Provide socket head cap screws for all connections.

8. High-strength Threaded Fasteners: Heavy hexagon structural bolts, heavy hexagon nuts, and hardened
washers, as follows:

a. Quenched and tempered stainless steel bolts, nuts and washers, complying with ASTM A 325.
Bearing type connection except where noted to be slip critical (SC).

9. Electrodes for Welding: Comply with AWS Code.

10. Structural Steel Primer Paint: Unless otherwise noted - SSPC- Colar 2.1 PR-P epoxy primer 4-5 mils
OFT.

Shop fabrication and assembly: Fabricate and assemble structural assemblies in shop to greatest extent

possible. Fabricate items of structural steel in accordance with AISC Specifications and as indicated on

final shop drawings. Provide camber in structural members where indicated.

1. Properly mark and match-mark materials for field assembly. Fabricate for delivery sequence which
will expedite erection and minimize field handling of materials.

2. Where finishing is required, complete assembly, including welding of units, before start of finishing
operations. Provide finish surfaces of members exposed in final structure free of markings, burrs, and
other defects.

Connections: Bolt shop connections, as indicated on shop drawings.

1. Bolt field connections as indicated.

a. Provide A 325, bearing type high-strength stainless steel threaded fasteners for all bolted
connections, except where slip critical (SC) connections are indicated.

Welded Construction: Comply with AWS Code for procedures, appearance and quality of welds, and

methods used in correcting welding work. Assemble and weld built-up sections by methods which will

produce true alignment of axes without warp.

Cut, drill, or punch holes perpendicular to metal surfaces. Do not flame cut holes or enlarge holes by

burning except as noted. Drill holes in bearing plates.

s

IS
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PAINTING
A. Shop Painting: Shop paint structural steel

1. Surface Preparation: After inspection and before shipping, clean steelwork to be painted. Remove
loose rust, loose mill scale, and spatter, slag or flux deposits. Clean steel in accordance with Steel
Structures Painting Council (SSPC) as follows:

a. All grease, oil, dirt and other surface contaminates shall be removed by solvent or detergent
cleaning.
b. SSPC- SP10 "Near White Blast" for surface preparation.

2. Painting: Shop paint shall be compatible with finish paint. Use standard primer immediately after
surface preparation. Apply organic zinc rich structural steel primer paint with 90% by weight of zinc
dust pigment in the dried film in accordance with manufacturer's instructions and at a rate to provide a
dry film thickness of not less than 3.3 mils per coat. Use painting methods which result in full
coverage of joints, corners, edges and exposed surfaces.

3. Touch-up paint to match specific type used to provide basic protection, i.e., normal or corrosive
protection. All damaged areas shall be prepared by hand tool and power tool cleaning in accordance
with the SSPC Standard SP-2/SP-3 to remove welding slag, rust and surface contamination. Loose
paint edges shall be feathered by power sanding and damaged areas shall be brought to bare metal.
One gallon of each color shall be supplied to TARC for field touch-up.

4. Normal Protection: Apply touch-up paint by brush or spray to provide a minimum dry film thickness
of 2.0 mils.

Preparation
1. Clean and prepare surfaces for paint per SSPC guidelines

Codes and Standards: Comply with provisions of the following codes, specifications and standards:
1. ASTM D 4060 - "Abrasion"

2. ASTM 0 3359- "Adhesion"

3. ASTM 3363 - "Hardness"

4.  ASTM D 4585- "Humidity"

Paint Materials

1. Surface Preparation: Abrasive blast clean per SSPC-SP10 (Near White Blast).

2. Primer: Colar 2.1 PR-P High solid Epoxy primer or equal applied at 4.0- 5.0 mils dry film thickness
(d.f.t.). C. Finish Coat: Imron 3.5 HG 2.0 or equal applied 2.0-3.0 mils d.f.t.

Application

1. Coatings may be applied by either air spray application (follow manufacturer's recommendations).
Paint shall be applied smoothly and evenly with the finish surface free of dirt, runs, orange peel, drips,
overspray, brush marks, blistering, cracking or other surface irregularities. Paint method shall result in
full, even coverage of all joints, corners, edges and exposed surfaces. Special attention should be
placed on the perforated metal seat in order to ensure proper coverage of all surfaces.

2. Dry film thickness shall be in accordance with the paint manufacturer's recommendations. The
Manufacturer shall certify that all steel preparation chemicals and primers are compatible with the top
coat system being utilized.

3. The Manufacturer shall also provide documentation from the paint supplier that all paint prep
operations are in accordance with the paint system manufacture's recommendations. All finish colors
shall be approved by TARC and the Engineer.

PART 3 - EXECUTION

31

3.2

EXAMINATION

A. Examine areas to receive marker pylon(s). Notify Engineer of conditions that would adversely

affect installation. Do not proceed with installation until unsatisfactory conditions are
corrected.

INSPECTION

A. Start of work constitutes acceptance of conditions.
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3.3 PREPARATION

A.

B.

Ensure location to receive sign pylon is clean, flat, level, plumb, square, accurately aligned, and
correctly located.

Correct unsatisfactory substrates prior to start of work.

3.4 SIGN PYLON FOUNDATION

A.

This section shall include all of the labor, materials and equipment required to construct a reinforced
concrete footing and pedestal as shown in these plans the unit cost of this item shall include all labor,
materials and equipment required to:

1. Excavate for the proposed footing in accordance with section 603.03.03 — footing excavation

2. Furnish and place reinforcing steel in accordance with section 602 - steel reinforcement. All
reinforcing steel shall be grade 60 black steel.

€,

3. Form and place class “a” concrete as per plan in accordance with section 601 — concrete. Curing shall
be method b membrane curing and pedestal surface finish shall be a rubbed finish. Form all exposed
edges with a %” chamfer.

4. Furnish and install ground wire, ground rods and conduit as per plan. Anchorage shall be designed
and configured as determined by the marker fabricator and approved by the engineer. The furnishing
and installing the marker anchors shall be considered incidental to this item with no additional
compensation to be provided for furnishing and installing the anchors.

5. Backfilling shall be in accordance with section 716.

6. Temporary shoring of excavations shall not be paid separately, but incidental to the work and included
in the unit price of the foundation. The contractor shall locate and protect utilities adjacent to the
excavation as necessary.

7. The unit cost for this item shall be for each pylon foundation installed complete and in place.

3.5 INSTALLATION

A.

B
C.
D

The manufacturer shall provide installation instructions complete with diagrams.
Installation shall be performed by the installer approved by manufacturer.
The manufacturer shall guarantee the installation for a period of one (1) year from the date of acceptance.

IT equipment shall be installed and tested in the shop before shipping to site. The manufacture shall
remove IT items that will not ship safely (as defined by the manufacture) and re-packaged for shipping and
reinstalled on-site by the manufacture.

3.6 CLEANING

A
B.

Clean sign pylons in accordance with manufacturer's instructions.

Do not use harsh cleaning materials or methods that would damage the metal finish orglazing.

3.7 BASIS OF PAYMENT
A. Sign Pylon will be paid for at the contract price for Sign Pylon. This item shall be fabricated,

furnished, installed, and tested in accordance with these plans and the specifications provided in the
special provisions. Fabricator shall design and coordinate with the contractor the method of
anchorage to the proposed pylon foundation. The anchors shall be furnished and installed by the
contractor with all related costs included in this item for payment. All internal components and
incidentals shall be provided and installed by the contractor prior to delivery to the site and erection
by the contractor. The basis of payment shall be for each complete marker pylon fabricated,
furnished, installed, tested, and accepted in place.

END OF SECTION
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Transforming Dixie Highway
Item 5-478.7

Special Note for BRT Shelters

PART 1- GENERAL

11

1.2

13

SUMMARY

A.

B.

Furnish labor, materials, tools, equipment, and services required for fabrication and installation of

BRT Shelters as indicated in the drawings.

1. Work includes design, engineering, fabrication, testing, finishing, all factory preparation, and
system erection by canopy manufacturer as a single source provider.

Completely coordinate with work of other trades.

QUALITY ASSURANCE

A. Manufacturer's Qualifications:

1. Continuously engaged in translucent insulated daylighting Shelter manufacturing with a minimum
of ten (10) years' successful experience. Glass skylight and greenhouse manufacturers using
translucent panels as alternate infill panels in-place of glass are notacceptable.

2. Able to demonstrate manufacturer’s successful completion of own system design of canopy
construction and substructure.

3. Able to demonstrate successful performance on comparable size and design complexity projects for
other U.S. transit authorities within the past ten (10) years.

4. Responsible for all components, including structural design.

B. Installer’s Qualifications:

1. Authorized by manufacturer to install Shelters.

2. Trained by manufacturer' standard training methods and policies.

C. Provide BRT Shelters engineered to support dead, live, and lateral, wind or seismic, loads indicated.
SUBMITTALS
A. Shop Drawings:

1. Detailed for entire system including structural components. Submit manufacturer's shop drawings,
including plans, elevations, sections and details, dimensions, anchorage, fasteners and locations,
flashing and seal details if applicable, finish, and options.

2. Colored, scaled plans of branding images for glass and metal shelter components in compliance with
TARC approved branding scheme. Include paint colors and proposed materials. A representative
drawing of the approved branding is attached to this document in Appendix A. The associated image
files to be delivered to winning bidder upon contract award.

B. Samples:
1. Manufacturer's standard line of powder coat paint finish colors for selection.
C. Product Data:

1. Submit manufacturer's product data, including materials, components, finish and all accessories and

equipment furnished.
D. Project Information:

1. Structural calculations for the pre-engineered BRT Shelters indicating design conforms to
specified design criteria, sealed by a professional engineer who has an active license to practice
structural engineering in the Commonwealth of Kentucky.

a.  Submit concurrent with Shop Drawings.

BRT SHELTERS
1lof4
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2. Erection Drawings: Submit manufacturer’s instructions and drawings, and develop erection
procedures to enable field installation and repair.

3. Manufacturer’s Project References: Submit list of completed projects including project name and
location and type of shelters manufactured.

4. Certification of installer qualifications.

E. Contract Closeout Information:
1. Warranty.
1.4 DELIVERY, STORAGE, AND HANDLING

A. Delivery: Deliver materials to site in manufacturer's original, unopened containers and packaging, with
labels clearly identifying product name, manufacturer, and location of installation with detailed written
instructions for installation.

B. Storage: Store materials in a clean, dry area indoors in accordance with manufacturer'sinstructions.
1.5 WARRANTY

A. Warranty Period: One (1) year starting on date of substantial completion.

B. Warranty signed jointly by manufacturer, installer and Contractor.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. BRT Shelters:
1. Basis of Design: Brasco International, Inc., model EC0516 "Eclipse" Flat roof-Series, or approved
equal in compliance with the contract documents.

B. Other manufacturers desiring approval shall submit an equivalent design to the Engineer for consideration
in compliance with the contract documents.

2.2 DESIGN CRITERIA

A. Basic Wind Speed: 105 mph.
Exposure Category: B.

Basic Snow Load: 15 psf ground snow load.

O 0o w

Deflection Values: Deflection values: Use the most restrictive of the following:

1. Limit deflection to values specified for “Uniform Design Load Test”.

2. Limit deflection to comply with Building Code as locally adopted and amended.
3. Limit deflection to L/175 or 3/4 IN maximum.

2.3 FABRICATION

A. Shelter Configuration and Dimensions: As indicated on Drawings.

B. Columns:
1. Rear columns shall be minimum 4.5 diameter X .250” wall thickness with four integral
glazing pockets.
2. Front columns shall be minimum 4.5” diameter X .250” wall thickness with four integral
glazing pockets.
3. Columns pockets contain gasket for wall glazing, and are trimmed with flush snap-in covers
to conceal structural

C. Beams:
1. Header Beams shall be minimum 4.5” diameter x .250 wall thickness with four integral glazing
pockets.

2. Header beam shall be continuous welded to attachment sleeves
3. Horizontal lower sill beams shall be 2.5” dia. x .125 wall thickness with two integral glazing pockets.

BRT SHELTERS
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Sills:

Glazing:
1. Roof Panels:
a. Roof shall be fully factory assembled with solar lighting components (if included), and require no
field assembly.
. Roof assembly will be field attached to columns with concealed fasteners.
c. Rafters shall be sloped flat design, minimum 3/8” thick aluminum with welded keyway for
attachment to beam.
d. Roof glazing shall be 3/8” acrylic, color to be selected from manufacturer’s standard colors.
2. Wall Panels:
a.  Wall panels shall be 3/8” Clear Tempered Safety Glass. Glass shall be fully contained at bottom
and top, into special round extruded frames with integral pockets
3. The shelter glazing trim and other components shall be fabricated using 6063-T5 extruded aluminum
members Fed. Spec. QQ-A-200/9C(1).

Fasteners

1. All fasteners shall be stainless steel, aluminum, or a combination of both. Zinc plated fasteners will
not be accepted.

2. Ground attachment anchors shall be sized to meet wind load requirements, and shall be stainless
steel.

3. High strength bolts and nuts: ASTM A325 or A490.

4. Unfinished bolts and nuts: ASTM A307 Grade A (to be unexposed in completed product, or finished
in field).

Finishes

1. All aluminum surfaces shall be polyester powder coat with a minimum 4-stage pretreatment, and a
finish coat 4 — 5 mil thickness.

2. Color: to be selected from manufacturers standard colors

Options

1. LED Backlit Advertising Display Box

2. Customer Signage Area with Display Case

3. Bench —Brasco Interlude bench with seat dividers, color to be selected from manufacturer’s
standard, installed with stainless steel wedge anchors per manufacturer’s specifications.

4. Trash Receptacle — Round steel, color to be selected from manufacturer’s standard colors, Victor
Stanley model # NSDC-36 (36 gallon), installed per manufacturer’s specifications

BRT Shelter shall be engineered to provide a framework of adequate structural integrity to satisfy the
International Building Code (IBC), and to meet the requirements for snow, wind and seismic loading for
the location(s) being considered.

PE Stamped drawings from a licensed engineer in the state which the project is located are required to
prove structural capability.

BRT Shelter framing components, and the method of fastening them to the supporting foundations,
shall be capable of withstanding lateral loads per ANSI A58.1, IBC, or applicable local building
codes.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

A. Examine areas to receive shelter(s). Notify Engineer of conditions that would adversely affect

installation. Do not proceed with installation until unsatisfactory conditions are corrected.

INSPECTION

A. Start of work constitutes acceptance of conditions.
PREPARATION

A. Ensure location to receive shelter is clean, flat, level, plumb, square, accurately aligned, and correctly

BRT SHELTERS
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located.
B. Correct unsatisfactory substrates prior to start of work.
3.4 CONCRETE SHELTER PAD, 8”

A. This section shall include furnishing and installing the thickened shelter pad as shown in the plans.
Contraction joints shall be 4~ wide, 1 1/2” deep sawed joints with a maximum spacing of 8’-0” in each
direction, as indicated in the shelter pad plan sheets.

3.5 INSTALLATION

A. The manufacturer shall provide installation instructions complete with diagrams.

B. Installation shall be performed by the installer approved by manufacturer.
1. Install to walls with secure fasteners to withstand design loading.
2. Install posts in sleeves with non-shrink grout and sealant.
3. Attach polycarbonate to frame using aluminum extrusions.
4. Tighten securely.

C. The manufacturer shall guarantee the installation for a period of one (1) year from the date of acceptance.
3.6 CLEANING

A. Clean shelters in accordance with manufacturer's instructions.

B. Clean inside and outside of shelters immediately after installation.

C. Do not use harsh cleaning materials or methods that would damage the metal finish or glazing.
4 BASIS OF PAYMENT

A. BRT Shelters will be paid for at the contract price for BRT Shelters Type 1, Type 2 and Type 3. These
items shall be fabricated, furnished, installed, and tested in accordance with these plans and the
specifications provided in the special provisions. Fabricator shall design and coordinate with the contractor
the method of anchorage to the shelter pad. The anchors shall be furnished and installed by the contractor
with all related costs included in this item for payment. All internal components and incidentals shall be
provided and installed by the contractor prior to delivery to the site and erection by the contractor. The
basis of payment shall be for each complete BRT Shelter (Type 1, Type 2 and Type 3 as indicated on the
drawings) fabricated, furnished, installed, tested, and accepted in place.

END OF SECTION

BRT SHELTERS
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Special Note for Concrete Median Paint

PART 1 GENERAL

1.1

1.2

1.3

1.4

OVERVIEW

A.

The existing concrete median, from approximately Heaton Road and a point just north of I-
264, the exact limits being defined on the contract plans, shall be painted to resemble a
more natural concrete color.

SUBMITTALS

A.

Product Data: For each paint system indicated, including.
Product characteristics.

Surface preparation instructions and recommendations.
Primer requirements and finish specification.

Storage and handling requirements and recommendations.
Application methods.

Cautions for storage, handling and installation.

oukrwpnrE

Selection Samples: Submit a complete set of color chips that represent the full range of
manufacturer's colors (in the “concrete grey” family) and sheens available.

Verification Samples: For each finish product specified, submit samples that represent actual
product, color, and sheen.

QUALITY ASSURANCE

A.

Installer Qualifications: A firm or individual experienced in applying paints and coatings
similar in material, design, and extent to those indicated for this Project, whose work has
resulted in applications with a record of successful in-service performance.

Paint exposed surfaces. If a color of finish, or a surface is not specifically mentioned,
Engineer will select from standard products, colors and sheens available.

Mock-Up: Provide a mock-up for evaluation of surface preparation techniques and
application workmanship.

1. Finish surfaces for verification of products, colors and sheens.

2. Finish area designated by Engineer.

3. Provide samples that designate primer and finish coats.

4. Do not proceed with remaining work until the Engineer approves the mock-up.

DELIVERY, STORAGE, AND HANDLING

A.

Delivery: Deliver manufacturer's unopened containers to the work site. Packaging shall bear
the manufacturer's name, label, and the following list of information.
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Product name, and type (description).
Application and use instructions.
Surface preparation.

VOC content.

Environmental handling.

Batch date.

Color number.

Nogkrwpdr

Storage: Store and dispose of solvent-based materials, and materials used with solvent-
based materials, in accordance with requirements of local authorities having jurisdiction.

Store materials in an area that is within the acceptable temperature range, per
manufacturer's instructions. Protect from freezing.

Handling: Maintain a clean, dry storage area, to prevent contamination or damage to the
coatings.

1.5 PROJECT CONDITIONS

A.

Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's recommended limits.

PART 2 PRODUCTS

2.1 PAINT MATERIALS - GENERAL

A.

B.

Product shall be Coolwall Re-COTE Primer, or approved equal.

Paints and Coatings:

1. Unless otherwise indicated, provide factory-mixed coatings. When required, mix
coatings to correct consistency in accordance with manufacturer's instructions before
application. Do not reduce, thin, or dilute coatings or add materials to coatings unless
such procedure is specifically described in manufacturer's product instructions.

2. For opaque finishes, tint each coat including primer coat and intermediate coats, one-
half shade lighter than succeeding coat, with final finish coat as base color. Or follow
manufactures product instructions for optimal color conformance.

Primers: Where the manufacturer offers options on primers for a particular substrate, use
primer categorized as "best" by the manufacturer.

Coating Application Accessories: Provide all primers, sealers, cleaning agents, cleaning
cloths, sanding materials, and clean-up materials required, per manufacturer's
specifications.

Color: Refer to Finish Schedule for paint colors, and as selected. Final color shall be chosen
by the Engineer.

The finished paint to have a clear coat sealant applied. Sealant shall be submitted for
approval by the Engineer and applied per manufactures directions.

PART 3 EXECUTION

3.1 EXAMINATION

A.

Do not begin installation until substrates have been properly prepared; notify Engineer of
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unsatisfactory conditions before proceeding.

B. Proceed with work only after conditions have been corrected and approved by all parties,
otherwise application of coatings will be considered as an acceptance of surface conditions.

C. Previously Painted Surfaces: Verify that existing painted surfaces do not contain lead based
paints, notify Engineer immediately if lead based paints are encountered.

3.2 SURFACE PREPARATION

A. General: Surfaces shall be dry and in sound condition. Remove oil, dust, dirt, loose rust,
peeling paint or other contamination to ensure good adhesion.

1. Prior to attempting to remove mildew, it is recommended to test any cleaner on a
small, inconspicuous area prior to use. Bleach and bleaching type cleaners may
damage or discolor existing paint films. Bleach alternative cleaning solutions are
advised.

2. Remove mildew before painting by washing with a solution of 1 part liquid household
bleach and 3 parts of warm water. Apply the solution and scrub the mildewed area.
Allow the solution to remain on the surface for 10 minutes. Rinse thoroughly with
clean water and allow the surface to dry before painting. Wear protective glasses or
goggles, waterproof gloves, and protective clothing. Quickly wash off any of the
mixture that comes in contact with your skin. Do not add detergents or ammonia to the
bleach/water solution.

3. No exterior painting should be done immediately after a rain, during foggy weather,
when rain is predicted, or when the temperature is below 50 degrees F (10 degrees
C), unless products are designed specifically for these conditions. On large expanses
of metal siding, the air, surface and material temperatures must be 50 degrees F (10
degrees F) or higher to use low temperature products.

B. Concrete, Steel Structures Painting Council (SSPC) SSPC-SP13 or NACE 6: This standard
gives requirements for surface preparation of concrete by mechanical, chemical, or thermal
methods prior to the application of bonded protective coating or lining systems. The
requirements of this standard are applicable to all types of cementitious surfaces including
cast-in-place concrete floors and walls, precast slabs, masonry walls, and shotcrete
surfaces. An acceptable prepared concrete surface should be free of contaminants, laitance,
loosely adhering concrete, and dust, and should provide a sound, uniform substrate suitable
for the application of protective coating or lining systems.

3.3 INSTALLATION

A. Apply all coatings and materials with the manufacturer's specifications in mind. Mix and thin
coatings according to manufacturer's recommendations.

B. Do not apply to wet or damp surfaces. Wait at least 30 days before applying to new concrete
or masonry. Or follow manufacturer's procedures to apply appropriate coatings prior to 30
days. Test new concrete for moisture content.

C. Apply coatings using methods recommended by manufacturer.

D. Uniformly apply coatings without runs, drips, or sags, without brush marks, and with
consistent sheen.

E. Apply coatings at spreading rate required to achieve the manufacturers recommended dry
film thickness.

F. Regardless of number of coats specified, apply as many coats as necessary for complete
hide, and uniform appearance.
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G. Inspection: The coated surface must be inspected and approved by the Engineer just prior to
the application of each coat.

3.4 PROTECTION
A. Protect finished coatings from damage until completion of project.
B. Touch-up damaged coatings after substantial completion, following manufacturer's

recommendation for touch up or repair of damaged coatings. Repair any defects that will
hinder the performance of the coatings.

END OF SECTION
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SECTION 1 -GENERAL REQUIREMENTS

SUMMARY OF WORK

These Special Notes for ITS detail the materials and construction techniques required for construction of
Bus Rapid Transit Stations, traffic signal, communications infrastructure, equipment, and software for
Louisville Metropolitan Government (City/Metro), Kentucky Transportation Cabinet (KYTC), and Transit
Authority of River City (TARC).

Throughout this document and the plan set, the designation "Engineer" refers to the State Highway
Engineer of the Department, or a duly authorized representative for engineering supervision of the
Contract. The term "Owner" refers to the Louisville Metro Government and the Transit Authority of
River City (TARC). The designation “KYTC” refers to the Kentucky Transportation Cabinet. The
designation "Contractor" refers to the general Contractor for this project and any designated sub-
Contractors(s).

The purpose of these Special Notes for ITS is to set forth the Intelligent Transportation System (ITS),
communications infrastructure, equipment, and software installation and testing requirements for the
installation of the infrastructure, communication, hardware and software elements as specified in the
Contract Documents and as shown on the Plans.

The applicable sections of the KYTC Specifications, including all construction supplements thereto, shall
govern all construction items that are not specifically covered in these Special Notes for ITS. In the event
of conflicting information between these Special Notes for ITS and Construction and Materials
Specifications, the Engineer shall provide direction to the Contractor. In the event of conflicting
information between these Special Notes for ITS and the Plans, these Special Notes for ITS are the
controlling document.

These Special Notes for ITS and Plans are for materials and equipment to construct parts of the
proposed Louisville Metro communications network; however, every fitting, minor detail or feature is
not shown or described. The Contractor is assumed to be an expert in the trade, capable of
understanding the intent of the Plans and Special Notes for ITS, and capable of constructing the project
in accordance with the best practices of the trade.

The price for items of work or materials shown or provided for in the Contract Documents for which no
separate line item unit price is given shall be distributed among the various Bid items. Submission of a
Proposal shall be considered evidence and acknowledgement that the Contractor is satisfied with the
Contract Documents and the conditions as shown therein. No additional compensation shall be paid or
time given to the Contractor for compliance with the Contract Documents, except as and into the extent
expressly provided by the Contract Documents.
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The construction of this project also includes the following tasks:

e |Install, configure, and provide an operational communications network to all the
intersections in the Plans to the satisfaction of the Engineer and bring each intersection and
BRT station online with the Metro central signal system and TARC system, respectively

e Conducting all required tests and submitting test results to the Engineer

e Providing all incidental equipment and performing all necessary tasks to provide a smooth
and continuous integration of all the field and central equipment as one system

e Providing warranties for workmanship, equipment, and maintenance for all furnished
equipment for a specified time period per item after final system acceptance

e Providing all necessary documentation
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ACRONYMS & ABBREVIATIONS

AASHTO
ANSI
APC
APWA
ASTM
ATMS
AVL
AWS
BER
BRT
Caltrans
c2c
CCD
CCTV
COTS
CDF
CLSM
CSss
dB
DMS
DOW
E&M
EIA
ETL
FCC
FDP
FMS
FTP
Gb
GbE
GBIC
GFI
GHz
GIS
GRS
GUI

American Association of State Highway & Transportation Officials
American National Standards Institute
Angle Physical Contact

American Public Works Association
American Society of Testing and Materials
Advanced Transportation Management System
Automatic Vehicle Location

American Welding Society

Bit Error Rate

Bus Rapid Transit

California Department of Transportation
Center to Center

Charge-Coupled Device

Closed Circuit Television

Commercial off the Shelf

Controlled Density Fill

Controlled Low Strength Materials
Central System Software

Decibel

Dynamic Message Sign

Day of Week

Engineering and Maintenance

Electronic Industries Association
Electrical Testing Laboratories

Federal Communication Commission
Fiber Distribution Panel

Freeway Management System

File Transfer Protocol

Gigabit

Gigabit Ethernet

Gigabit Ethernet Interface Converter
Ground Fault Interrupter

Gigahertz (1 x 10° cycles per second)
Geographic Information System
Galvanized Rigid Steel Conduit

Graphic Use Interface
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GPS Global Positioning System
H.264 MPEG-4, Part 10
HDMI High-Definition Multimedia Interface
HDPE High Density Polyethylene
HMWPE High Molecular Weight Polyethylene
HTTP Hypertext Transfer Protocol
ICEA Insulated Cable Engineers Association
IGMP Internet Group Management Protocol
IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronic Engineers
ISO International Standards Organization
IP Internet Protocol
IT Information Technology
ITS Intelligent Transportation System
JPEG Joint Pictures Expert Group
KB Kilobyte (1 x 10® Bytes/Characters)
Kb/s Kilobits per second
KYTC Kentucky Transportation Cabinet
LAN Local Area Network
LPD Louisville Police Department
LCD Liquid Crystal Display
LED Light Emitting Diode
LFC Local Field Controller
MAC Media Access Control
MAN Metropolitan Area Network
MB Megabyte (1 x 106 Bytes/Characters)
Mb/s Megabits per second
MHz Megahertz (1 x 10° cycles per second)
MIB Management Information Base
mm millimeter (1 x 10° meter)
MJPEG Motion JPEG
MMU Malfunction Management Unit
MOE Measure of Effectiveness
MPEG-4 Motion Pictures Expert Group IV
MTBF Mean Time Between Failures
MTP Multi-fiber Termination Push-on
MTTR Mean Time To Repair
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MUTCD Manual of Uniform Traffic Control Devices
NEC National Electrical Code
NEMA National Electrical Manufacturers Association
NETA National Electrical Testing Association
NFPA National Fire Protection Association
NFR National Fire Rating
NMS Network Management System
NPT National Pipe Thread
NTCIP National Transportation Communications for ITS Protocol
OAM&P Operations, Administration, Maintenance and Provisioning
OFDM Orthogonal Frequency-Division Multiplexing
osP Outside Plant
OSPF Open Shortest Path First
OTDR Optical Time Domain Reflectometer
PC Personal Computer
PDF Portable Document Format
PTZ Pan-Tilt-Zoom
PVC Polyvinyl Chloride
PoE Power over Ethernet
QoS Quality of Service
QPL Qualified Product List
QPSK Quadrature Phase Shift Keying
RADIUS Remote Authentication Dial In User Service
RF Radio Frequency
RFI Radio Frequency Interference
RSTP Rapid Spanning Tree Protocol
RTP Real-time Transport Protocol
RTS Rapid Transit System
RUS Rural Utilities Service
SCD Standard Construction Drawing
SFP Small Form-Factor Pluggable
SLP Signal Layout Plan
SMA Software Maintenance Agreement
SMA SubMiiniature version A (Connector)

SMF Single Mode Fiber
S/N Serial Number
SNMP Simple Network Management Protocol
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SS

SSH
SSL
TARC
TCP
TCPIP
TEES
TIA
T™MC
TMDD
TOD
TOD/DOW
TRIMARC
UDP
uL
UPC
UPS
uv
VAC
VESA
VLAN
WAN
WPA
WPA2

Standard Specifications (for Road and Bridge Construction, KYTC)
Secure Shell

Secure Sockets Layer

Transit Authority of River City

Transmission Control Protocol

Transmission Control Protocol/Internet Protocol
Transportation Electrical Equipment Specifications (Caltrans)
Telecommunications Industry Association

Traffic Management Center

Traffic Management Data Dictionary

Time of Day

Time of Day/Day of Week

Traffic Response and Incident Management Assisting the River City
User Datagram Protocol

Underwriters Laboratory

Ultra Physical Contact

Uninterruptable Power Supply

Ultraviolet

Volt Alternating Current

Video Electronics Standards Association

Virtual Local Area Network

Wide Area Network

Wi-Fi Protected Access

Wi-Fi Protected Access Il
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SECTION 2 - PROJECT OVERVIEW

This section provides a general overview of additional requirements for the Project.

GENERAL REQUIREMENTS

The Contractor shall be fully responsible for complete construction and testing of the communications
infrastructure, sites, hardware and software as detailed in these Special Notes for ITS and in the Plans.
The systems include, but are not limited to, the furnishing and installation of cabinets, foundations,
conduit, electrical power service and communications cables. The system includes the installation of
traffic signal system hardware, traffic signal priority equipment, integration with the communications
infrastructure, system acceptance testing, and training on the system operation.

The Contractor shall obtain an IP addressing scheme from Metro and TARC and configure Ethernet
network equipment for installation. The Contractor shall provide electronic image backup configuration
files for each device to be turned over to the City.

The new fiber network will be constructed in parallel to the existing communication system (copper
and wireless). The entire fiber optic network will be installed and tested prior to any traffic
controllers being connected to the network. Each intersection will be connected, tested, and
commissioned before moving on to the next intersection.

APPLICATIONS STANDARDS

All materials and installation procedures shall conform to the Plans, the Louisville Metro Public Works
2016 Standard Specifications for Road and Bridge Construction, KYTC Standard Specifications 2012, the
latest edition of the Louisville Metro Public Works & Assets Utility Policy (included in Appendix B of
these Special Notes for ITS), the latest edition of the KYTC Standard Roadway Drawings, the latest
edition of the Manual of Uniform Traffic Control Devices (MUTCD. All electrical work shall conform to
the standards of the National Electrical Manufacturers Association (NEMA), the Underwriters'
Laboratories Inc. (UL), the Electrical Testing Laboratories (ETL), the National Electrical Testing
Association (NETA), or the Electronic Industries Association (EIA)/Telecommunications Industries
Association (TIA) wherever applicable. In addition to the requirements of the approved shop drawings,
to be prepared by the Contractor, and these Special Notes for ITS, all materials and workmanship shall
conform to the requirements of the National Electrical Code (NEC) and the National Electric Safety Code
(NESC). All communication work shall conform to the standards of the Federal Communication
Commission (FCC) and Institute of Electrical and Electronics Engineers (IEEE).

NEW EQUIPMENT

All components, parts, interconnecting cable, messenger cable, computers, and all other items used in
the manufacture and installation of equipment under these Special Notes for ITS and Plans shall be new
and unused. No used or re-furbished items shall be accepted. All parts, components, software, and
firmware shall be the latest proven model in current production.

REMOVE SIGNAL EQUIPMENT

Where controller cabinets are to be reused as specified in the plans, upon completion of the fiber optic
network installation and testing, the Contractor shall replace the existing traffic signal controller and
connect to the new network. Once communication to the new controller is confirmed, the following
items (where applicable) shall be disconnected and remove from the traffic signal cabinet for salvage:

e Controller
e Spread Spectrum Radio

10
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e Spread Spectrum Data Transceiver
e Modem
e Associated Cables and Connectors

The removed items shall be returned to:

Louisville Metro, Public Works & Assets
601 W. Jefferson St., RM 2

Louisville, KY 40202

502.574.3930

Unless itemized as individual pay items, removal of Items shall be incidental to the installation or
adjustment of the new equipment. Also refer to the requirements of the KYTC Standard Specification
723.04.22 — Remove Signal Equipment.

ELECTRICAL MATERIALS

Electrical materials and fittings shall conform to the requirements of the National Electrical Code.
Electrical fittings shall be watertight and weatherproof. Dissimilar metals shall be separated by an inert
dielectric material.

VERIFICATION OF SITE CONDITIONS

It shall be the Contractor's responsibility to check the environmental, electrical, and physical conditions
at the equipment installation sites to ensure that the system equipment furnished and installed will
operate as specified. In such cases where a potential problem may exist, the Contractor shall notify the
Engineer and further direction will be provided to the Contractor.

WIRING AND CONNECTIONS

The Contractor shall furnish and install all wiring, conduit and connections required for complete
operation of the system. All wiring shall be measured and installed to fit each location. Excessive slack
will not be allowed. Pre-made cables from the manufacturer are the preferred product and any field-
made cables shall be retested in the field in the presence of the Engineer. All wiring, conduit, and
connections shall conform to accepted industry standards.

BASIS OF PAYMENT

The Contractor will only be paid for pay items as stated in these Special Notes for ITS, Contract
Documents, and Plan Set. The Contractor shall perform all items of work called for in the Plans. For
which no specific method of payment is provided, the cost of these items shall be included in the various
unit prices bid for the project improvement.

CABINET DIAGRAMS

The Contractor shall provide cabinet wiring diagrams and final circuit drawings for all components being
furnished, and for any changes to existing components or equipment as required by the Contract
documents. The Contractor shall be solely responsible for the correctness of the wiring diagrams and
final circuit drawings being installed, and for the correctness of any existing drawings being reused as
part of a complete working system. The correctness shall be determined solely by the Engineer if
disputed.

The Contractor shall check drawings and final tracings (see cabinet layout details in plans) for both form
and content prior to submittal. Points to be checked shall include:

11
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- Conformance to the specifications

- Logical grouping and arrangement of subject matter

- Accuracy

- Legibility

- Neatness

- Line quality

- Lettering quality

- Reproduction quality

- Inclusion of Contract specified interfaces with related contacts

Drawings shall be submitted for review as intersection/controller upgrades are completed
(communications activated) and the Contractor shall not wait to submit all of the drawings once the
entire project is complete. Approval of drawings and tracings will be at the discretion of the Engineer.
The Engineer will consider the same points listed above, with the basic criteria for obtaining approval
being that the drawings are easy to read, understand, and use.

Final copies of the drawings shall be furnished to the Engineer in both reproducible form and in
MicroStation (current version as recognized by KYTC). AutoCad drawings may be acceptable only if
approved by the Project Engineer.

All work included under this section shall be incidental to the installation of the new equipment and
traffic signal cabinets.

WARRANTIES
The guarantee period extends for three (3) years from the date of Final Acceptance of the Project.

Year One of the Guarantee Period

The Contractor shall provide two contact persons during normal Metro business hours to receive calls. If
entrance into a controller cabinet is required to perform the repair or other action, the Contractor shall
contact the Construction Engineer to schedule a time with the Metro to gain entry into the cabinet. No
entry into a controller cabinet is permitted unless a qualified Metro representative is at the location.

A log shall be maintained by the Contractor of the warranty work completed and supplied to the Metro
upon the expiration of year one of the guarantee period. The log shall document repair(s) made by the
Contractor or representative to the unit(s) identifying when any are sent back for repair. This
documentation shall include an explanation of the exact repairs made and identification of parts
repaired or replaced by part number, associated parts’ serial numbers, location, and circuit number.

Years Two and Three of the Guarantee Period

Specific material and equipment must have a guarantee period that extends for three years from the
date of Final Acceptance. This includes material and equipment furnished which are integral to network
data communication. The material and equipment that must be covered by this guarantee are listed in
Table 1: Three Year Guarantee.

12
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Table 1: Three Year Guarantee

ITEM # DESCRIPTION

LAYER 2 ETHERNET SWITCH — FIELD MOUNT, BY PORT COUNT

LAYER 2 ETHERNET SWITCH — RACK MOUNT

FIBER OPTIC ETHERNET TRANSCEIVER, SHORT RANGE

The Owners will maintain the infrastructure and make the necessary repairs. If the Owners determines
the existing equipment is found to be defective and needs to be replaced, it will be sent back to the
manufacturer. A temporary or permanent replacement of an identical item must be received by the
Owners from the manufacturer within (5) business days of receipt of defective part. Any warranty
repairs of returned components shall be completed and returned to the City within thirty days of receipt
of the equipment by the manufacturer. All cost of shipping and return of items shall be borne by the
manufacturer.

Any component that, determined by the Owners, fails three (3) times within the three year guarantee
period will be judged as defective and shall be replaced by the manufacturer with new equipment of the
same type at no cost to the Owners. The defective equipment shall be permanently removed.

13
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SECTION 3 -SPECIFICATIONS

EXISTING CONDUIT CLEANED

DESCRIPTION
The conduit on the project is critical and shall be cleaned by the Contractor prior to installing cables. The
Contractor shall proof and clean all existing buried conduit to obtain a clean, usable pathway.

Typical junction box cleaning - including the removal of sediment and trash buildup but not caused by
structural defect of the junction box - shall be considered incidental to the cost of this item.

At the direction of the Engineer, damaged junction boxes requiring significant repair or adjustment to
grade shall be paid for under “Junction Box Repaired”.

In the event of a junction box failure resulting in the immediate or potential inability to properly access
conduit pathway, the Contractor shall notify the Engineer and request direction to either repair, or,
remove and replace, the existing junction box.

For conduit blockages, the Contractor shall rod (or other method approved by Engineer), to clear the
conduit from dirt and debris. Conduit requiring repair shall be identified in writing by the Contractor.
Once the Engineer provides approval for the repair, the Contractor shall repair the conduit per “Conduit
Repair” at the contracted bid price. These repairs shall be conducted in the presence of the Engineer.

NOTES
In advance of installing cable within the existing conduit, the Contractor shall verify continuity and clean
the required conduit as directed by the Engineer.

This work shall include cleaning junction boxes and dressing existing conduit within these junction boxes
in a manner that can be utilized in the future.

Junction box cleaning will include pressurized water and vacuum for debris removal. After cleaning,
damaged junction boxes will be repaired with mortar and voids filled. Cleaning shall be planned so that
items cleaned by one operation are not contaminated by another. Conduit opening shall be secured in a
manner approved by Engineer prior to work. Aggregate (#57 gravel) may be required at some locations
and shall be installed in base of junction box as directed by the Engineer.

The Contractor shall not remove or damage any cables currently in the existing conduit unless identified
in the Plans, specifications, or at the direction of the Engineer.

In instances where cleaning conduit with existing cable in it, provide additional methods of cleaning to
carefully secure the existing cable. For example; water flushing with vacuum, forced air with vacuum, or
other method approved by Engineer.

At some roadway locations, existing junction boxes may have asphalt overlay on them, these shall be
uncovered so as to not damage surrounding pavement and shall be adjusted to grade by using an
extension ring to raise manholes. The extension ring shall be solid cast iron with mastic or adjustable
steel. A tolerance of minus %” will be the acceptable tolerance. Known locations where this occurs are
identified in the plans. Asphalt shall be placed back on the junction box at the end of the shift to provide
a smooth surface to drive. Asphalt work on a junction box lid is incidental to the bid item.

14
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The Contractor shall plan the work in advance to prevent any delay in construction. The Contractor will
not be allowed any additional time due to the replacing or repairing of damaged conduit or adjusting
junction boxes.

When multiple conduit ducts existing in conduit runs to be used for installation of proposed fiber optic
cable, conduit shall be investigated to be cleaned in the following order of priority:

e Empty inner-ducts

e Empty conduits

Conduits with existing interconnect cable

Conduits with existing signal cable

Conduits with existing power cable with prior approval of the Engineer

LOCATIONS WITH EXISTING INTERCONNECT OR SIGNAL CABLE
The Contractor shall notify the Engineer and coordinate with Louisville Metro when a clear conduit path
cannot be established or where existing cable(s) in the conduit is preventing a clear conduit path.

The Contractor shall protect the existing interconnect, detector loops, lead-in cable, homerun cable, and
intersections power cable that may be in portions of the conduit. The Contractor is responsible for
repair of any damage of the power cable or loop detector or cables at their own expense.

The Contractor is to notify the Engineer two weeks before any work begins that will or has the potential
to disturb existing interconnect in a project segment or zone so that the appropriate actions can be
taken to keep the system coordinated.

METHOD OF MEASUREMENT

The work as described will be measured as the number of linear feet of the specified duct in the Plans of
conduit cleaned. Measurement will be by length along or across roadway; regardless if multiple inner-
ducts or conduits over a distance are investigated and cleaned to obtain a clear a path.

BASIS OF PAYMENT
Conduit cleaning will be paid for per linear foot, and will include furnishing all materials, equipment,
labor and incidentals necessary to complete the work specified.

Unit Description
Linear Foot Existing Conduit Cleaned

CONDUIT REPAIR
This project includes an estimated quantity of this contingency item for use as directed by the Engineer.

DESCRIPTION
Conduit shall be repaired by the Contractor prior to installing cables. In the event that conduit must be
repaired, the following guidelines shall be followed unless otherwise directed by the Engineer.

Type 1 - Open Cut

Cracked or broken conduit sections with existing cables shall be repaired using a split conduit sleeve
specifically designed for this purpose. The nominal size of the sleeve shall be one half inch larger than
the nominal size of the conduit being repaired and shall meet ASTM D-635 specifications. The duct shall
have a positive locking channel running lengthwise so that the two halves can be snapped together
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while gluing. When the existing conduit is shattered or broken such that sharp edges or points are
evident, the conduit shall be cut so that both ends are flush. The split duct sleeve shall then be placed
over the existing duct after all debris and any sharp edges have been removed from around the conduit
openings. The sleeves shall overlap the existing conduit by a minimum of 6 inches. PVC duct cement
shall be used to glue both conduit sleeve halves together. The sleeve shall also be glued to the existing
conduit. Clamps shall be used to secure the split duct halves after gluing has been performed. Stainless
Steel clamps shall be place at either end and at a minimum of 3 foot spacing.

When conduit not containing an existing cable or conduit, which extends into a junction box, must be
repaired, a non-split duct and coupling shall be used. Two inches of conduit shall be left extending into
the junction box and a "bell end" or anti-chaff bushing shall be installed. The bushing shall be glued to
the conduit. Any opening around the ducts in the junction box shall be re-grouted with mortar. Any
excavation, trenching, and backfill shall be incidental to this item. Care shall be taken to not further
damage the conduit. Backfill per SS 716.03.06.

Any excavation, trenching, backfill, roadway repair, and pavement marking repair shall be incidental to
this item.

Type 2 - Force Open with Inner-duct

Collapsed pathways shall be reamed open and cleaned for insertion of HDPE inner-duct (size and type
approved by Engineer) from access to access point. Any damage to access points, roadway, or any other
item shall be repaired to as equal or better condition.

METHOD OF MEASUREMENT

The work as described will be measured as the number of linear feet of the specified duct by location in
the plans of conduit repaired and tracer wire installed. Measurement will be by overall duct bank length,
regardless if multiple inner-ducts or conduits over a distance are repaired to obtain a clear a path. Any
other restoration or repairs are considered incidental to this item.

BASIS OF PAYMENT
Conduit repair will be paid for per linear foot, and will include furnishing all materials, equipment, labor
and incidentals necessary to complete the work specified.

Unit Description
Linear Foot Conduit Repair

JUNCTION BOX REPAIRED
This project includes an estimated quantity of this contingency item for use as directed by the Engineer.

DESCRIPTION

At the direction of the Engineer, existing junction box shall be repaired by the Contractor prior to
installing cables. The intent of this pay item is to refurbish an existing junction box to a condition, which
will result in the ability of the Contractor to install cable(s) through the junction box without incurring
damages to the cable(s) or junction box. In the event that a junction box must be repaired, the following
guidelines shall be followed unless otherwise directed by the Engineer:

Openings around the ducts within the junction box wall shall be re-grouted with mortar.

Voids in the surrounding fill or pavement material due to erosion shall be refilled with like material.
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If directed by the Engineer, adjust junction box to proper grade and backfill the excavated spaces around
the junction box with suitable material placed and thoroughly tamped in thin layers, and restore the
pavement base and paving to match the surround.

Seal large cracks in concrete or mortar.

Verify that the junction box lid frame structure is free of cracks or other defects, securely fastened to
the junction box, and that a seal is present between the two materials.

Verify that the junction box lid is in good condition and is properly seated within lid frame upon closing
of junction box lid.

METHOD OF MEASUREMENT
All labor, materials, and equipment required to remedy items as described will be measured as one
complete unit.

BASIS OF PAYMENT
Upon acceptance by the Engineer, Junction Box Repair will be paid for as one unit per junction box site

repaired.
Unit Description
Each Junction Box, Repaired

JUNCTION BOX (CONCRETE 32")

DESCRIPTION

Where identified on the plans, the Contractor shall furnish and install concrete junction boxes in
accordance with SS 716.04, 834.08, and City of Columbus (Ohio) SCD 4022 (32” Junction Box, Sheets 1
and 2) as provided in Appendix A of these Special Notes for ITS, unless otherwise specified below.

All junction boxes shall have "Signal" embossed on the lid. Separate or bonded tags will not be
permitted.

MATERIALS
Frames and lids shall be Neenah R-1792-HL, Jordan 1475A, or approved equal for 32” junction boxes.

32” junction boxes shall be of pre-cast construction. In high traffic areas, work and restoration shall be
planned to minimize roadway/sidewalk closure duration and expedite steel plate removal.

One coat of Hydrozo Enviroseal 40, Rainstopper 140, or Chemtrete BSM40 shall be applied to the inside
and outside of the junction box.

Concrete shall have air entrapment of 6% +/-2% and shall have 4,500 psi strength at 28 days. Concrete
materials shall meet KYTC Specifications.

Lid ring load transfer is to be distributed by use of a preformed mastic joint material.

Cut off conduits so they extend no more than three inches beyond the junction box wall and provide
bushings.
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Whenever possible, conduits should enter the junction box via a knockout. When approved by the
Engineer, conduits may enter the junction box through its wall only if the opening is sawn or core drilled.

The wedge anchor assembly shall be omitted whenever the entire area above the knockout (1/4 of the
casting) is encased in either concrete or asphalt. The encasement shall be centered around the
knockout.

Aver the conduits have been installed, any opening in the junction box wall shall be totally filled with
mortar or concrete and finished flush with the inside junction box wall (no voids).

Junction box bearing capacity to exceed 40,000 pounds.

Enlarging the knockout area, if required, shall be done by saw cutting the concrete. No other method is
allowed. The contractor shall replace the concrete housing, if damaged, at their expense.

Standard placement for wire mesh and rebar shall be used.
The lid shall have a lip for lifting.

Any slack or excess cable to be coiled in the junction box shall be placed around the inside box
perimeter.

All coiled cables shall be tie wrapped and clearly identified within the junction box.

METHOD OF MEASUREMENT

The work as described will be measured as the number of junction boxes furnished and installed,
complete in place, including sawcutting, paver removal and storage, excavation, forms, concrete, frame
and cover, reinforcing steel, grouting fittings, strainer/cesspool, aggregate, 1/2 inch (13 mm) expansion
joint, backfilling and restoration of the immediate area (including pavement restoration).

BASIS OF PAYMENT

Unit Description

Each Junction Box (Concrete 32”)
TRACER WIRE

DESCRIPTION

Where not otherwise provided as part of micro-duct pathway system, tracer wire shall be installed in
parallel with fiber optic cable in conduit. Tracer wire shall be no smaller than #14 AWG wire. The wire
shall be HDPE insulated, with an orange jacket color, and constructed of copper clad steel.
Approximately 10 feet of slack of the tracer wire shall be left inside the adjacent junction boxes
connecting the conduit runs. In situations where a Type 2 fiber optic cable marker is to be installed in
conjunction with the tracer wire, the tracer wire shall be run through the marker and connected to
terminals at the top of the marker.

CONSTRUCTION

Label and terminate tracer wire to at above-ground access box test stations terminal blocks to be
located inside junction boxes approximately every 1000 ft. (max)., per manufacturer requirements, that
shall be used as test station connection points.

18

Contract ID: 171024

Page 140 of 507



JEFFERSON COUNTY Contract ID: 171024
TGR 0311 034 Page 141 of 507

Moisture displacement connectors shall be used at all connection points. 3M DBR connectors,
Copperhead Snakebite connectors, or approved equal shall be used. After all connections are completed
the Contractor shall contact the Engineer for a locate or conductivity test.

The tracer wire shall enter a junction box on one side and be routed around the inside perimeter of the
junction box to the other side and then exit the opposing side. The tracer wire shall be continuously run
between junction boxes (absolutely no splices except in a junction box). Conduit that branches off the
main conduit run shall have its tracer wire terminated in a junction box or controller cabinet. The wire
shall be tagged as “Tracer Wire”, coiled (10 feet in length) and terminated at each end (open circuit)
jumper.

Furnish and install tracer wire test stations to include an above-ground access box at each test location
(Copperhead Cobra or equal). Test station shall be orange colored polypropylene housing with 3
terminal test jumpers, %” NPT threaded conduit connection. Furnish a threaded nylon cord connector
(underground feeder connector) with neoprene bushing for each test station %” NPT connection for
wire pull-out protection. Cord connector neoprene bushing shall be slotted / sized for (3) #14 AWG
wires. Test station locations and quantities shall be per manufacturer recommendations. Test stations
installed in street junction boxes shall be fastened to the upper corner of the junction box using a PVC-
coated one hole pipe strap sized for the outer diameter of the test station. Each test station jumper shall
be labeled to indicate street name and direction of the connected tracer wire. Jumper labels shall be
engraved phenolic nameplates, white background with black lettering.

If rigid galvanized steel conduit is used to jack under a roadway, tracer wire shall be connected to each
end of the conduit using a heavy duty wire lug bushing approved by Engineer so the conduit will act as a
conductor completing the tracer wire circuit.

Furnish an As-Built overview drawing upon completion of construction of the project area showing
routing of tracer wire and locations of test points.

BASIS OF PAYMENT
Payment for all tracer wire shall be included in the bid item for the fiber optic cable pay item.

CAT 6 CABLE

DESCRIPTION

The Contractor shall install outdoor rated Category 6 cable for all outdoor applications susceptible to
water or moisture penetration. Outdoor rated Category 6 cable shall be used to provide interconnection
between the Ethernet switches and field devices (located outside switch/control cabinetry). Outdoor
rated cable shall be aluminum armored. Indoor rated Category 6 cable shall be used for all other
Ethernet switch connections.

MATERIALS
The specifications for the outdoor rated Category 6 cables shall meet the following specifications:

e Shield

e Bare (aka pure) Copper Conductors
e CM PVC Jacket

e Jacket Color per ANSI/TIA/EIA-606
o 24 AWG
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e Solid conductor
e TIA/EIA-568A,1SO/IEC11801,YD/T1019-2001

All complete cables (including cable and connectors) shall be CAT 6 certified and tested. Cables shall
include RJ45 connectors, pre-wired and terminated on both ends, with lever protecting boot. The
Contractor shall test and certify each CAT 6 cable (excluding patch cables 10 feet or less). Each cable end
shall be labeled with a thermal printed, self-laminating adhesive wire marker noting the device type.

CONSTRUCTION
All cabling shall be cut to proper length before assembly. Cables shall be neatly lashed to the messenger
wire cable where shown in the plans.

METHOD OF MEASUREMENT
Category 6 cable will be measured to the cabinet, or device, plus an allowance of five (5) feet on each
end.

BASIS OF PAYMENT
Payment for all CAT 6 cable shall be incidental to the pay item for the device that it connects.

MICROTRENCHING

DESCRIPTION

Microtrenching involves the placement of shallow depth micro-duct systems in street and sidewalk
applications. This process includes the saw cutting of sidewalks and/or streets, installation of micro-duct
systems and fiber optic wiring (installation of fiber optic line paid as a separate bid item), restoration of
sidewalks and/or streets and disposal of all unused debris.

CONSTRUCTION

All microtrenching activities, associated micro-ducts, and all restoration activities must be constructed
as outlined in the Louisville Metro Public Works & Assets Utility Policy 2016, (Revised may 17, 2017),
included in Appendix B of these Special Notes for ITS.

The depth of microtrenching shall be a minimum of 12” below the existing finished grade. The number
of micro-ducts to install shall be as shown on the plans.

METHOD OF MEASUREMENT
Microtrenching, measured by linear foot as specified, will be measured to the center of foundation or
junction box.

BASIS OF PAYMENT
Microtrenching will be paid as indicated below, and will include furnishing all materials, equipment,
labor and incidentals necessary to complete the trenching and pavement restoration work as specified.

Unit Description
Linear Foot Microtrenching
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FIBER OPTIC CABLE, 144 STRAND
FIBER OPTIC DROP CABLE, 12 STRAND

DESCRIPTION

The work specified in this section shall include the furnishing and installation of communication system
cables of the type specified and associated components in accordance with the plans. This specification
defines the type of communication system cables, splicing, and interface equipment that shall be
implemented for this project.

MATERIALS

The Contractor shall provide all materials required for the installation, connection, and splicing of the
specified communications cables. All materials, cables, fiber, and hardware shall be fabricated from the
same manufacturer.

COMMUNICATIONS CABLES

Fiber optic cable shall be loose tube, single mode dielectric cable. The cable shall be listed in the latest
edition of the Rural Utilities Service (RUS) list of materials acceptable for use on telecommunications
systems of RUS borrowers, category OC-D-F and shall be 9/125 um, single-mode, 0S2, loose buffer
optical fiber cables, Corning SMF-28e+, type Il, that meets the following specifications:

e |TU-T G.652 (CATEGORIES A, B, C& D)

e |ECSPECIFICATION 60793-2-50 TYPE B1.3
e TIA/EIA 492-CAAB

e TELECORDIA’S GR-20

The Contractor shall provide manufacturer's certification that the offered cable shall comply with all
optical and/or electrical, and mechanical requirements set forth in this specification. Any deviation of
the offered cable from the requirements set forth herein shall be conspicuously noted in the
Contractor's material submittal.

The Contractor shall provide a warranty on all installed cable for a period of one (1) year following final
project acceptance.

All fibers in the cable shall be usable fibers and shall be free of surface imperfections material and
inclusions in order to meet or exceed one hundred percent (100%) of the optical, mechanical, and
environmental requirements contained in this specification. If 100% useable fibers are not achievable,
the cable shall be replaced by the Contractor at the Contractor’s expense.

All cables shall be free of material or manufacturing defects and dimensional non-uniformity that would:

e Interfere with the cable installation using accepted cable installation practices.

e Degrade the transmission performance and environmental resistance after installation.
e Inhibit proper connection to interfacing elements.

e Otherwise yield an inferior product.

APPLICABLE DOCUMENTS
All work described in this section shall meet or exceed the applicable provisions of the following
documents:

e U.S. Department of Agriculture, Rural Electrification Administration specification for totally filled
optical fiber cable, pe-90
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e EIA/TIA-455-A, standard test procedure for fiber optic fibers, cables, transducers, sensors,
connecting and terminating devices, and other fiber optic components

e EIA/TIA-455-25A, repeated impact testing of fiber optic cables and cable assemblies

e EIA-455-28B, method for measuring dynamic tensile strength of optical fibers

e EIA-455-33A, fiber optic cable tensile loading and bending test

e ELA-455-34, interconnection device insertion loss test

e EIA-455-41, compressive loading resistance of fiber optic cables

e EIA/TIA-455-81A, compound flow (drip) test for filled fiber optic cable

e EIA/TIA-455-82B, fluid penetration test for fluid-blocked fiber optic cable

e ELA-455-89A, fiber optic cable jacket elongation and tensile strength

EIA-455-95, absolute optical power test for optical fibers and cables

EIA-455-104, fiber optic cable cyclic flexing test

EIA/TIA-598, color coding of fiber optic cables

EIA/ANSI-472 generic requirement for optical fiber and optical fiber cables

e ANSI/ICEA S-87-640

e ANSI/TIA/EIA-526-7: OFSTP-7 measurement of optical power loss of installed single-mode fiber
cable plant.

MECHANICAL AND PERFORMANCE REQUIREMENTS

The cable shall be a rugged all dielectric outdoor cable containing color coded buffer tubes with 12
single mode color-coded fibers per-buffer tube, dual window (1310 nm and 1550 nm) fibers with UV
acrylate coating in color coded, gel-free, loose buffer tubes with the maximum outer diameter as shown
in the chart below based on cable strand count. Fiber cables shall not exceed a minimum bend radius of
10 times the cable outside diameter with no applied load, and 20 times the cable outside diameter with
the rated load applied.

Optical Fiber Optic Cable Physical Requirements (trunk/backbone)

Strand Maximum Outside Diameter
Count (inches)

48 or less 0.45

144 0.65

The loose buffer tubes shall be stranded around an all-dielectric center strength element using a reverse
oscillation lay, wrapped by water blocking core separator or functional equivalent. The maximum
allowable attenuation of the fiber is .35 db/km for 1310 nm and .25 db/km for 1550 nm.

Each buffer tube shall contain a water blocking element for water-blocking protection. No water
blocking yarns are permitted to avoid accidentally cutting fibers. The water blocking elements shall be
non-nutritive to fungus, electrically non-conductive, and homogeneous. It shall also be free from dirt or
foreign matter. This water blocking element will preclude the need for other water-blocking material;
the buffer-tube shall be gel-free.

Water-swellable tape shall be applied longitudinally around the outside of the stranded tubes/fillers.
The water-swellable tape shall be non-nutritive to fungus, electrically non-conductive, and homogenous.
It shall also be free from dirt and foreign matter.
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All optical fiber cable on this project shall be from a manufacturer who is regularly engaged in the
production of fiber optic cables and all optical fiber cable of the same type shall be from the same
manufacturer.

The cable manufacturer shall be TL 9000 registered.

The optical fiber cable shall withstand water penetration when tested with a one-meter static head or
equivalent continuous pressure applied at one end of a one-meter length of filled cable for one hour.
No water shall leak through the open cable end. Testing shall be done in accordance with EIA-455-82B.

OUTER JACKET

Cables shall be all dielectric cable (with no armoring) and shall be jacketed (sheathed) with medium
density polyethylene as defined by ASTM D1248, Type I, Class C, Category 4 and Grades J4, E7 and E8.
Jacketing material shall be applied directly over the tensile strength members to provide mechanical
protection, and to serve as the primary moisture barrier. This cable sheath shall be designed to meet or
exceed the tensile criteria defined in EIA-455-89A. Each jacketed fiber shall have a tensile strength in
excess of 50 Ibs. The polyethylene shall contain carbon black to provide ultra-violet light protection, and
it shall not promote the growth of fungus.

The jacket or sheath shall be free of any holes, splits, or blisters.
The cable jacket shall contain no metal elements and shall be of a consistent thickness.
The cable shall contain at least one ripcord under the sheath for easy sheath removal.

CRUSH RESISTANCE

The non-armored optical fiber cables shall withstand a compressive load of 220 n/cm applied uniformly
over the length of the cable. The average increase in attenuation for the fibers shall be <0.10 db at 1550
nm for a cable subjected to this load. The cable shall not exhibit any measurable increase in attenuation
after load removal. Testing shall be in accordance with EIA-455-41, "compressive loading resistance of
fiber optic cable," except that the load shall be applied at the rate of 3 mm to 20 mm per minute and
maintained for 10 minutes.

The Contractor shall submit manufacturer’s certification for approval of Engineer.

CYCLIC FLEXING

The cable shall be capable of withstanding 25 cycles of mechanical flexing at a rate of 30 £ 1
cycles/minute. The average increase in attenuation for the fibers shall be <0.10 db at 1550 nm at the
completion of the test. Outer cable jacket cracking or splitting observed under 10x magnification shall
constitute failure. The test shall be conducted in accordance with EIA-455-104, except that the sheave
diameter shall be a maximum diameter of 20 times the cable outer diameter (O.D.). The cable shall be
tested in accordance with test conditions | and Il of EIA-455-104.

The cable shall withstand 25 impact cycles. The average increase in attenuation for the fibers shall be <
0.20 db at 1550 nm (single-mode). The cable jacket shall not exhibit evidence of cracking or splitting.
The test shall be conducted in accordance with EIA/TIA-455-25A.

The Contractor will be allowed to submit manufacturer’s certification for approval.
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CABLE MARKING

The optical fiber cable outer jacket shall be marked with manufacturer's name, the year of manufacture,
Fiber Count, type of Fiber and sequential linear foot marks. The markings shall be repeated every 3 feet.
The marking shall be in a contrasting color to the cable jacket. The marking shall be 2.5 mm in height
and must be permanent weatherproof and shall not wear off during the installation in the underground
conduit system.

TENSILE STRENGTH
Tensile strength shall be provided by high tensile strength aramid yarns and fiberglass, which shall be
helically stranded evenly around the cable core.

The cable shall withstand a tensile load of 2700 Newtons (N) [600 Ibs.] without exhibiting an average
increase in attenuation of greater than 0.10 db. The test shall be conducted in accordance with EIA-455-
33A, using a maximum mandrel and sheave diameter of 560 mm. The load shall be applied for one hour
in test condition ii of EIA-455-33A.

The optical fiber cable shall withstand a maximum pulling tension of 2700 N (600 Ibs.) during installation
(short term) with no damage and 845 n (190 Ibs.) installed (long term).

The Contractor will be allowed to submit manufacturer’s certification for approval.

TEMPERATURE

The storage and operating temperature range of the cable shall meet or exceed min. -20 °F to max. +155
°F (-29 °C to +68 °C). Installation temperature range of the cable shall meet or exceed min. 15 °F to 138
°F (-8 °C to 58 °C).

LOOSE BUFFER TUBE

Single-mode fibers shall be contained in a loose buffer tube. The configuration shall be dimensionally
sized to minimize local stresses and microbend losses. Buffer tubes shall be 2.5mm in outer diameter.
The optical fiber cable shall be an approved product of the department of agriculture, rural
electrification administration in accordance with the requirements of REA-PE-90, or as otherwise
indicated, and shall conform to EIA/TIA-598. Each optical fiber shall consist of a doped silica core
surrounded by a concentric silica cladding.

Buffer tubes shall be constructed of polypropylene.
Fillers shall be included in the cable core to lend symmetry to the cable cross section where needed.

The central anti-buckling member shall consist of a glass reinforced plastic rod. The purpose of the
central member is to prevent buckling of the cable. This and other items necessary to comply with the
maximum flexibility requirements may be omitted, if pre-approved by the engineer.

COLORS

All optical fibers shall be identifiable by standard color codes as defined in EIA/TIA-598. Each fiber shall
be distinguishable, as determined by the owning agency, from others by means of color coding and shall
conform to the following EIA/TIA sequence of colors:
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1. Blue 7.
2. Orange 8.
3. Green 9.
4. Brown 10.
5. Slate 11.
6. White 12.
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Red
Black
Yellow
Violet
Rose

Aqua

The colors shall be in accordance with the Munsell color shades.

The fiber coloring shall be an ultraviolet (UV) curable ink which is applied to the outside of the optical
fiber protective coating layer and shall not be an integral component of the coating layer itself in order
to produce more distinguishable colored fiber.

Buffer tubes containing fibers shall also be color-coded with distinct and recognizable colors according

to the following sequence of colors:

1. Blue 7.
2. Orange 8.
3. Green 9.
4. Brown 10.
5. Slate 11.
6. White 12.

Red
Black
Yellow
Violet
Rose

Aqua

The color formulation shall be compatible with the fiber coating and be heat stable. It shall not fade or
smear or be susceptible to migration and it shall not affect the transmission characteristics of the optical
fibers and shall not cause fibers to stick together.

QUALITY ASSURANCE PROVISION

The optical fiber cable shall meet or exceed the requirements of this specification when measured in
accordance with the methods of the individual requirements or the following methods as defined in EIA-

455-A:

e Fiber dimensions

e Attenuation

e Numerical aperture

e Fiber proof test

e Crush resistance

e Cable bending

e Tensile load

e Impact resistance

e Attenuation vs. Temperature
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TESTING

OPTICAL FIBER CABLE FACTORY AND REEL TEST

The Contractor shall obtain a factory test data sheets for each reel of optical fiber cable delivered. The
tests shall be performed by the factory at 1310 nm and 1550 nm and shall include directional Optical
Time Domain Reflectometer (OTDR) traces and test data for each fiber in the cable. The Contractor
shall test each reel at 1550 nm prior to installation to ensure no damage occurs to the fiber in transit
and that the length of cable is correct. The Contractor shall provide the OTDR manufacturer, model
number, and serial number of each unit used during the test along with the name of the person(s)
performing the test. These two test results shall be provided to the City prior to installation as part of
final acceptance of the section of cable for payment.

All cabled optical fibers > 3500 feet (1000 m) in length shall be attenuation tested. The attenuation of
each fiber shall be provided with each cable reel.

The Contractor shall supply the City with the factory, and pre-installation test results documenting that
the cables meet all relevant EIA specifications as stipulated in these Special Notes for ITS.

Single-mode fibers utilized in the cables specified herein shall be subjected to and successfully pass a
tensile proof stress test equivalent to 100 kpsi (0.70 gn/m?) for 1.0 second.

Fibers shall contain no factory splices.

POST-INSTALLATION TESTING

The Contractor shall test all continuous fiber with a light source utilizing procedures as stated in
ANSI/TIA/EIA-526-7: OFSTP-7 measurement of optical power loss of installed single-mode fiber cable
plant. Testing procedures shall utilize one jumper reference. Bi-directional testing of optical fibers will
be required.

The Contractor shall coordinate with Metro Traffic or specific locations for the testing. The Contractor
shall provide Metro Traffic written notification a minimum 14 calendar days before testing the fiber
optic cable. Testing shall not begin unless receiving written authorization and fiber locations and test
points from Metro Traffic. The Contractor shall provide the OTDR manufacturer, model number, and
serial number of each unit used during the test along with the name of the person(s) performing the
test.

NOTE: Prior to the testing of a segment of installed fiber optic cable, all terminations and patch panels
connected to that specific cable segment must be installed in their final position within the controller
cabinet and/or equipment rack as indicated in the plans. Failure to test the cable system and its
components in their final installed placement will result in nullification of test results and will require
the retesting of those cable segments.

All single mode fiber cables shall be tested at both 1310 nm and 1550 nm after installation. Fibers will be
considered acceptable if the OTDR trace for that fiber shows an end to end loss of less than xxdb +
yy(0.05)db + zz(0.2)db (where yy is the number of splices (a number to be provided by the engineer), zz
is the number of connector pairs and xx is calculated using the following formula: xx = distance x fiber
attenuation/unit distance @ lambda). In addition, no splice may show a loss of greater than 0.05 db and
no connector pairs may show a loss of greater than 0.2 db, regardless of the total accumulated end-to-
end loss. Any additional tests required by the ANSI/TIA/EIA standard shall also be performed and also
included in the written test report.
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The Contractor shall test each fiber strand from both ends of the fiber utilizing an OTDR at the
wavelengths specified above. Overall, the OTDR test results shall be made up of the wavelength of the
conducted test, the link length, attenuation, cable identification, and the locations of the near end, the
far end and each splice point or points of discontinuity.

Electronic format results for each fiber strand shall be submitted as part of “as- built” documentation.
All test results shall be turned over to the engineer and Metro in electronic format provided by the
manufacturer of the test equipment used by the Contractor to perform the tests. Those results must be
provided such that they can be viewable by and Metro without the use of special software or additional
equipment. If the test results cannot be view on a standard PC without requiring the need for
additional software or equipment, that software or equipment must also be delivered to the Metro
Traffic. If software is provided a separate document showing all fiber test results must be submitted to
Metro to be placed in the project file. Any software or equipment so delivered will become the
permanent property of and Metro Traffic and will not be returned.

If the cable fails to meet the above requirements, it shall be replaced by the Contractor at the
Contractor’s expense.

Test results shall include a record of wavelength, fiber type, fiber and bundle number, test equipment
and model number, date, reference setup, and operator (crew members). The Contractor shall
document the start/end locations of all fibers.

The Contractor shall provide hard copy and electronic format reports of all test data to the engineer. In
the event that test results are not satisfactory, the Contractor shall make adjustments, replacements,
and changes as necessary and shall then repeat the test or tests that disclosed faulty or defective
material, equipment, or installation method, and shall perform additional tests as the engineer deems
necessary.

Tests related to connected equipment of others shall only be done with the permission and presence of
the agency representative involved. The Contractor shall perform only that testing as required to prove
the fiber connections are correct.

Fiber connection as-built diagrams and documentation shall be placed in sealed plastic pouches in each
cabinet.

PACKAGING AND SHIPPING
The completed cable shall be packaged for shipment on non-returnable wooden reels. The cable and
reel shall be wrapped in a water resistant covering.

Each end of the cable shall be securely fastened to the reel to prevent the cable from coming loose
during transit. At least six feet of cable length on each end of the cable shall be accessible for testing.
Both ends of the cable shall be sealed to prevent the ingress of moisture.

Each cable reel shall have a durable weatherproof label or tag showing the manufacturer's name, the
cable type, and the actual length of cable on the reel, the Contractor's name, the contract number, and
the reel number. A shipping record shall also be included in a weatherproof envelope showing the above
information and also include the date of manufacture, cable characteristics (size, attenuation, etc.),
cable identification number and any other pertinent information.
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The minimum diameter of the reel shall be at least thirty times the diameter of the cable. The optical
fiber cable shall be in one continuous length per reel with no factory splices in the fiber. Each reel shall
be marked to indicate the direction the reel shall be rolled to prevent loosening of the cable.

Installation procedures and technical support information shall be furnished by the manufacturer and
shared with the Engineer for review at the time of delivery.

CABLE INSTALLATION

Upon receipt of cable reels, the Contractor shall test each fiber on the reel separately with an Optical
Time Domain Reflectometer (OTDR) to verify fiber length, attenuation, and continuity. Furnish
documentation of test results for each fiber optic cable.

The Contractor shall coil 75’ of fiber optic cable slack per cable entering/exiting a (overhead or
underground) splice enclosure. Where physical space in junction box does not permit noted slack
requirements, Contractor shall provide enough cable slack length to accommodate street-located
vehicle splice closure maintenance. Additional slack locations are identified in the plans. For instances
where a junction box does not contain adequate space to neatly coil the required fiber optic cable slack,
as much slack as possible shall be installed at the box and the remaining slack shall be installed at an
adjacent junction box so that the proper cable slack length amount is installed for the cable run and may
be made available to perform future maintenance of the cable.

When ordering optical fiber cable, the Contractor shall exercise extreme caution so as to ensure that no
additional splicing, beyond that indicated in the Plans, permitted in this pay item, or from points as
determined by the Engineer shall be required. Should the Contractor believe additional splices are
required beyond what is permitted; this matter shall be immediately brought to the attention the
Engineer for resolution.

For the purpose of easing construction efforts and reducing risk of damage to cables during installation,
the Contractor may, at their discretion, at locations where the breakout of select buffer tubes occurs,
instead elect to fully cut the cable and splice all fibers back together rather than maintaining a
continuous buffer tubes through the breakout splice location. This will allow a single continuous cable
segment to be broken into smaller segments. The Contractor may perform this operation at up to three
(3) locations on the project. These proposed locations must be submitted in writing to the Engineer by
sheet number and station number and must be approved by the Engineer in advanced of the work. All
additional splicing is included in this bid item.

The Contractor is permitted up to two (2) additional fiber optic splice locations not identified in the
Plans. The proposed locations must be submitted by sheet number, intersection number, and identified
as overhead or underground and approved by the Engineer in advanced of the work. The additional
splice enclosures required to perform this work shall be identical to the splice enclosures as described in
“Fiber Optic Splice Enclosure” and shall be furnished and installed at the Contractor’s expense. All
additional splicing is included with this bid item.

Should any locations contain additional splice enclosures or splices not approved in advanced by the
Engineer, the Contractor shall be required to replace the entire run of fiber from splice enclosure to
splice enclosure where the cable installed can match the splicing details as shown on the Plans. The
Contractor will not be compensated to and no additional time will be allotted to perform this corrective
work.
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The Contractor shall be certified to perform installation with the cable manufacturers recommended
procedures including, but not limited to the following:

e Proper attachment to the cable strength elements for pulling during installation.
e (Cable tensile limitations and the tension monitoring procedures.
e Cable bending radius limitations.

The Contractor shall comply with the cable manufacturer's specifications at all times.

To accommodate long continuous installation lengths, bi-directional pulling of the optical fiber cable is
permissible and shall be implemented as follows:

e From the midpoint of a pull station, pull the optical fiber cable into the conduit from the
shipping reel in accordance with the manufacturer's specifications.

e When this portion of the pull is complete, the remainder of the cable must be removed from the
reel to make the inside end available for pulling in the opposite direction.

e This is accomplished by hand pulling the cable from the reel and laying it into large "figure eight"
loops on the ground, or truck/trailer rack designed for this purpose. The purpose of the figure
eight pattern is to avoid cable tangling and kinking.

e The figure eight loops shall be laid carefully one upon the other (to prevent subsequent tangling)
and shall be in a protected area.

e The inside reel end of the cable shall be available for installation.

e Should it be necessary to set up a winch at an intermediate manhole or junction box, the
required length of cable shall be pulled to that point and brought out of the manhole and coiled
into a figure eight.

e The figure eight is then turned over to gain access to the free cable end. This can then be
reinserted into the duct system for installation into the next section.

The Contractor shall ensure that the minimum bending radius of the optical fiber cable is not
compromised when preparing this stored cable slack.

Installation shall involve the placement of optical fiber cables in a micro-duct (direct burial or in existing
or new conduit — see “Fiber Optic Cable, Airblown/Pushable”), overlashed to existing interconnect/fiber,
or attached to messenger wire. The Contractor shall ensure that micro-ducts, where used, are secured
to prevent movement during the cable installation process.

The pulling eye/sheath termination hardware on the optical fiber cables shall not be pulled over any
sheave blocks.

When power equipment is used to install optical fiber cabling, the pulling speed shall not exceed 100
feet per minute. The pulling tension and bending radii limitation for optical fiber cables shall not be
exceeded under any circumstances. The Contractor shall adhere to the bending radii limitation for the
specified optical fiber cable as stated within.

Large diameter wheels, pulling sheaves, and cable guides shall be used to maintain the appropriate
bending radius. Tension monitoring shall be provided at all times during installation.
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The Contractor shall monitor cable pull tensions at all times during pull using a remote sensing puller,
strain gauge, or running line tensiometer and shall record the maximum pulling tension for each cable
pull.

As cable is pulled into ducts, a water-based lubricant shall be applied at a rate to provide a continuous
10-mil coating. Lubricant shall be approved by the cable manufacturer, and shall be Polywater F(r)
manufactured by American Polywater, or equal.

The pulling operation and shall be accomplished using commercial dynamometers, load-cell
instruments, or shearing pins (2700N Max.).

DROP CABLE

Drop cables are used to connect the fiber trunk cable to termination point. Leave unused drop cable
fibers for future use. Place spare drop cable fibers at the splice enclosure end inside of the enclosure
with sufficient excess to provide two service loops.

Insert spare drop cable fibers at the device end into the fan-out kit, connectorized and inserted in the
termination panel. Provide drop cables routed down through a pole from aerial interconnect with strain
relief (cable support assembly).

Cost of the cable support assembly shall be incidental to the bid item price of the drop cable.

Provide a minimum of 15 feet slack drop cable in each device cabinet or termination panel location. Coil
slack drop cable and bind to the cabinet or wall via tie wrap or other approved means.

Any means of securing the slack cable shall NOT apply stress to the drop cable. Loosely wrap tie wraps
around the cable.

Where installed in micro-duct, at locations shown in the plans, the drop cable may be of traditional or
airblown/pushable construction as long as the Contractor has reasonable means of installing the cable,
but under no circumstances shall the cable pulling strength limits be exceeded as specified by the
manufacturer.

Factory pre-terminated drop cable/patch panel systems are permitted with approval of the engineer.

FIBER OPTIC SPLICING
All permanent optical splices shall be of the core alighment fusion type method.

Splicing shall occur only at locations identified in the Plans or approved by the Engineer. The Contractor
shall submit notification to the Engineer at least 14 days in advance of anticipated work and receive
approval by the Engineer prior to performing the work.

All splicing equipment shall be in good working order, properly calibrated, and meeting all industry
standards and safety regulations. Cable preparation, closure installation, and splicing shall be
accomplished in accordance with accepted and approved industry standards.

Upon completion of the splicing operation, all waste material shall be deposited in suitable containers,
removed from the job site, and disposed of in an environmentally acceptable manner.

The average splice loss of each fiber shall be 0.05 db or less per splice. The average splice loss is defined
as the summation of the attenuation as measured in both directions through the splice, divided in half.
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No individual splice loss measured in a single direction shall exceed 0.05 db.

All fiber optic splices as shown in the Plans are to be considered incidental to the cost of fiber optic
cable.

MINIMUM SKILLS REQUIREMENT

The contractor shall show verifiable knowledge and experience of having satisfactorily performed the
work or have on their staff a person or persons who have verifiable knowledge and experience of being
in responsible charge of the work. The Contractor shall show the ability to provide all equipment
necessary to perform the work.

The Contractor must demonstrate successful experience in the splicing of at least 200 single-mode
and/or multimode fiber.

The Contractor must furnish a Supervising Fiber Optic Technician (SFOT) who has successfully completed
a comprehensive training course for inside or outside plant installation, splicing, termination, and
performance testing of single mode and multimode fiber optic cable. The course must be a minimum of
32 hours total of instruction of which a minimum of 16 hours must be hands-on instruction. The
Contractor must demonstrate that the course curriculum included, at a minimum, the following topics:

. Fiber optic theory and principles

° Fiber types

. Cable types

o Panels and enclosures

° Design

o Safety

o Inside and outside plant installation
o Cable preparation

° Connectors and connectorization

° Splicing and terminations

o OTDR and test equipment theory, setup, measurement, and documentation
° Restoration and repair

In addition, the SFOT must have a minimum of one (1) year of work experience in the installation,
splicing, and termination of fiber optic cable and in the testing of fiber optic cable using an optical time
domain reflectometer (OTDR) and a power meter as primary job responsibilities.

The Contractor’s installers performing any type of fiber optic work shall have successfully completed a
minimum 16 hours total of instruction of which a minimum of 8 hours must be hands-on instruction.
The Contractor must demonstrate that the course curriculum included, at a minimum, the following

topics:
. Fiber optic theory and principles
. Fiber types
. Cable types
o Safety
° Cable preparation
o Connectors and connectorization
. Splicing and terminations
° ODTR operation
° Restoration and repair
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Detailed course curricula showing topics, total hours of instruction and hours of hands-on instruction
along with a copy of a certificate of completion of the courses must be submitted for evaluation
purposes.

OPTICAL FIBER CONNECTIONS
All optical fiber connectors shall be LC/UPC style unless otherwise noted. All optical fiber termination
components shall meet or exceed the applicable provisions of EIA/TIA-455-A.

All optical fiber connectors shall be of industry standard and of type determined by the Engineer for
single-mode optical fiber and shall meet or exceed the applicable provisions of EIA/TIA-455-2B, EIA/TIA-
455-5A, and EIA-455-34. Optical fiber connectors shall satisfy all of the interface parameters of
equipment components as may be defined by the transmission equipment specifications.

Single-mode pigtails shall be provided with factory pre-connectorized single-mode connectors.
Connectors shall have a maximum loss of 0.5 db through each mated pair of single-mode fibers. Each
connector shall be capable of 500 repeated matings with maximum increase in splice loss limited to 0.2
db.

The Contractor shall provide single mode fiber optic pigtails with color coded buffer tubes. Optical fiber
cable used for pigtails shall be of the tight buffered type protected by aramid fibers.

CABLE IDENTIFICATION

CABLE MARKING

The fiber optic cable outer jacket shall be marked with manufacturer’s name, the year of manufacture,
the words “optical fiber cable”, fiber count, type of fiber, owner name “TRAFFIC”, and sequential linear
foot markings. Repeat the markings every 3 feet. The actual length of the cable shall be within -0/+1% of
the length marking. The marking shall be in a contrasting color to the cable jacket. The marking shall be
2.5 mm in height and must be permanent weatherproof and shall not wear off during the installation in
the underground conduit system.

WRAPS

The Contractor is required to place a UV-resistant cable owner identification wrap on every installed
cable, at every pole, junction box, median junction box, and cabinet location. These pre-coiled, snap -on
wrap-around markers will be four (4) inches in horizontal length for underground installations. They
shall be made of 0.015 mil solid color throughout vinyl with black heat-sealed ink printing. The wording
shall include no advertising logo or message. Color and text shall be as follows:

Orange background with black print text “TRAFFIC”. The cable wraps shall also include the fiber count of
the appropriate fiber it is placed upon.

The manufacturer and specified product will be approved by the Project Engineer before any markers
are ordered.

METHOD OF MEASUREMENT

Fiber optic cable, of each type, measured by linear foot as specified, will be measured to the center of
foundation or junction box, plus an allowance for cable coiled at junction boxes, splices, and structures.
This measurement shall be compared with footage markings of the cable jacket. All storage slack
locations will be identified on the plan sheets and provided to the Engineer as an “as-built” record along
with a spreadsheet detailing the information. The Contractor shall obtain approval of the formatting of
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the spreadsheet prior to its implementation. All fiber optic markers, splices, tracer wire, training,
testing, support equipment and miscellaneous items shall be incidental to the cost of the fiber optic pay
items. Drop cable will be measured by the number of each installed between the splice enclosure and
termination panel location, and will include all costs for material, equipment, slack, tools and labor to
provide and install the drop cable.

BASIS OF PAYMENT
Fiber optic cable will be paid as indicated below, and will include furnishing all materials, installation,
splicing, equipment, labor and incidentals necessary to complete the work specified.

Unit Description
Linear Foot Fiber Optic Cable, 144 Strand
Each Fiber Optic Drop Cable, 12 Strand

FIBER OPTIC CABLE (AIRBLOWN/PUSHABLE, 144 STRAND);
FIBER OPTIC CABLE (AIRBLOWN/PUSHABLE, 48 STRAND);

Furnish bend-insensitive G.657.A1 or G.657.A2, single-mode, step-index dielectric cable, manufactured
in the United States. Airblown/pushable fiber optic cable is only permitted for installation in micro-duct.
Airblown/pushable fiber optic cable shall not be unprotected. Only one cable shall be installed per
micro-duct.

Unless otherwise specified herein, any applicable requirements of “Fiber Optic Cable”, including but not
limited to testing, splicing, connections, packaging/shipping, and minimum skills shall apply.

Cable shall be 8.1-8.3/125 um single-mode, bend-insensitive optical fiber cable containing glass of type,
Corning SMF-28e, AFL SR-15¢, or approved equal, and that meets the following specifications:

ITU-T G.652 (Categories A, B, Cand D)

IEC Specification 60793-2-50 Type B1.3

TIA/EIA 492-CAAB

Telecordia GR-20

All cables shall be free of material or manufacturing defects and dimensional non-uniformity that would:

e Interfere with the cable installation using manufacturer recommended cable installation
methods.

e Degrade the transmission performance and environmental resistance after installation. Inhibit
proper connection to interfacing elements.

e Otherwise yield an inferior product.
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MECHANICAL AND PERFORMANCE REQUIREMENTS

The cable shall be a rugged all dielectric outdoor cable containing color coded buffer tubes / binders
with 12 single mode color-coded fibers per binder, dual window (1310 nm and 1550 nm) fibers with UV
acrylate coating in color coded, buffer tubes or binders with the maximum outer diameter as shown in
the chart below based on cable strand count.

Fiber Count Maximum Outside Diameter
(Inches)

6 0.125

12 0.3

24 0.3

48 0.3

72 0.3

144 0.33

288 0..41

432 0.5

The buffer tubes / binders shall be stranded around an all-dielectric center strength element using a
reverse oscillation lay, wrapped by water blocking core separator or functional equivalent. The
maximum allowable attenuation of the fiber is .35 dB/km for 1310 nm and .25 dB/km for 1550 nm.

No water blocking yarns are permitted to avoid accidentally cutting fibers.

The water blocking elements shall be non-nutritive to fungus, electrically non-conductive, and
homogeneous; it shall also be free from dirt or foreign matter.

This water blocking element will preclude the need for other water-blocking material.

The cables shall include GR-20 compliant water-blocked cable core and buffer tubes / binders.

The cable components shall be non-nutritive to fungus, electrically non-conductive, and homogenous.
It shall also be free from dirt and foreign matter. The cable manufacturer shall be TL 9000 registered.

The optical fiber cable shall withstand water penetration when tested with a one-meter static head or
equivalent continuous pressure applied at one end of a one-meter length of filled cable for one hour.

No water shall leak through the open cable end. Perform testing in accordance with EIA-455-82B.

OUTER JACKET
Cables shall be all dielectric cable (with no armoring) and shall be jacketed (sheathed) with Polybutylene
Terephthalate or High-Density Polyethylene.

Jacketing material shall be applied directly over the tensile strength members to provide mechanical
protection, and to serve as the primary moisture barrier.

This cable sheath shall be designed to meet or exceed the tensile criteria defined in EIA-455- 89a.
Each jacketed fiber shall have a tensile strength in excess of 50 Ibs.
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The jacketing shall contain carbon black to provide ultra-violet light protection, and it shall not promote
the growth of fungus.

The jacket or sheath shall be free of any holes, splits, or blisters.

The cable jacket shall contain no metal elements and shall be of a consistent thickness. The cable shall
contain at least one ripcord under the sheath for easy sheath removal.

CRUSH RESISTANCE
The non-armored optical fiber cables shall withstand a compressive load of 220 N/cm applied uniformly
over the length of the cable.

The average increase in attenuation for the fibers shall be 2 0.10 dB at 1550 nm for a cable subjected to
this load.

The cable shall not exhibit any measurable increase in attenuation after load removal.

Perform testing in accordance with EIA-455-41, "compressive loading resistance of fiber optic cable,"
except that the load shall be applied at the rate of 3 mm to 20 mm per minute and maintained for 10
minutes.

Submit the manufacturer’s certification for approval.

CYCLIC FLEXING
The cable shall be capable of withstanding 25 cycles of mechanical flexing at a rate of 30 +/- 1
cycles/minute.

The average increase in attenuation for the fibers shall be less than or equal to 0.10dB at 1550 nm at the
completion of the test.

Outer cable jacket cracking or splitting observed under 10x magnification shall constitute failure.

Conduct the test in accordance with EIA-455-104, except that the sheave diameter shall be a maximum
diameter of 20 times the cable outer diameter (0.D.).

Test the cable in accordance with test conditions | and Il of EIA-455-104. The cable shall withstand 25
impact cycles.

The average increase in attenuation for the fibers shall be 0.20dB at 1550 nm (single-mode).

The cable jacket shall not exhibit evidence of cracking or splitting. The test shall be conducted in
accordance with EIA/TIA-455-25A.

Submit the manufacturer’s certification for approval.

TENSILE STRENGTH
Tensile strength shall be provided by high tensile strength aramid yarns and fiberglass, which shall be
helically stranded evenly around the cable core.

The cable shall withstand a tensile load of 1334 Newtons (N) [300 Ibs.] without exhibiting an average
increase in attenuation of greater than 0.10dB.
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Apply the load for one hour in test condition Il of EIA-455-33A.

The optical fiber cable shall withstand a maximum pulling tension of 1334N (300 Ibs.) during installation
(short term) with no damage and 400N (90 Ibs.) installed (long term).

Submit the manufacturer’s certification for approval.

TEMPERATURE
The shipping, storage, installation, and operating temperature range of the cable shall meet or exceed
14 °F to +158 °F (-10°C to +70°C).

BEND-INSENSITIVE
Single-mode fibers shall be contained in color-coded binders.

The configuration shall be dimensionally sized to minimize local stresses and microbend losses.

The optical fiber cable shall be an approved product of the U.S. Department of Agriculture, Rural
Electrification Administration in accordance with the requirements of REA-PE-90, or as otherwise
indicated, and shall conform to EIA/TIA-598.

Each optical fiber shall consist of a doped silica core surrounded by a concentric silica cladding.

The central anti-buckling member shall consist of a glass reinforced plastic rod; the purpose of the
central member is to prevent buckling of the cable.

COLORS
All optical fibers shall be identifiable by standard color codes as defined in EIA/TIA-

598. Each fiber shall be distinguishable, as determined by the maintaining agency, from others by means
of color coding and shall conform to the following EIA/TIA sequence of colors:

1. Blue 7. Red
2. Orange 8. Black
3. Green 0. Yellow
4. Brown 10. Violet

5. Slate 11. Rose

6. White 12. Aqua

The colors shall be in accordance with the Munsell color shades.

The fiber coloring shall be an ultraviolet (UV) curable ink, which is applied to the outside of the optical
fiber protective coating layer and shall not be an integral component of the coating layer itself in order
to produce more distinguishable colored fiber.

Buffer tubes containing fibers shall also be color-coded with distinct and recognizable colors according
to the following sequence of colors:

1. Blue 13. Blue with black tracer
2. Orange 14. Orange with black tracer
3. Green 15. Green with black tracer
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4. Brown 16. Brown with black tracer
5. Slate 17. Slate with black tracer
6. White 18. White with black tracer
7. Red 19. Red with black tracer
8. Black 20. Black with white tracer or black with yellow tracer
9. Yellow 21. Yellow with black tracer
10. Violet 22. Violet with black tracer
11. Rose 23. Rose with black tracer
12. Aqua 24. Aqua with black tracer

The color formulation shall be compatible with the fiber coating and be heat stable.

Color formulation shall not fade or smear or be susceptible to migration and it shall not affect the
transmission characteristics of the optical fibers and shall not cause fibers to stick together.

CABLE MARKING

The fiber optic cable outer jacket shall be marked with manufacturer’s name, the year of manufacture,
the words “optical fiber cable”, fiber count, type of fiber, owner name “TRAFFIC”, and sequential linear
foot markings. Repeat the markings every 3 feet. The actual length of the cable shall be within -0/+1% of
the length marking. The marking shall be in a contrasting color to the cable jacket. The marking shall be
2.5 mm in height and must be permanent weatherproof and shall not wear off during the installation in
the underground conduit system.

QUALITY ASSURANCE PROVISION

Fiber optic cable shall meet or exceed the requirements of this specification when measured in
accordance with the methods of the individual requirements or the following methods as defined in EIA-
455-A:

Fiber dimensions
Attenuation

Numerical aperture

Fiber proof test

Crush resistance

Cable bending

Tensile load

Impact resistance
Attenuation vs. Temperature

WoeoNOU B~ WNPRE

METHOD OF MEASUREMENT

Fiber optic cable, of each type, measured by linear foot as specified, will be measured to the center of
foundation or junction box, plus an allowance for cable coiled at junction boxes, splices, and structures.
This measurement shall be compared with footage markings of the cable jacket. All storage slack
locations will be identified on the plan sheets and provided to the Engineer as an “as-built” record along
with a spreadsheet detailing the information. The Contractor shall obtain approval of the formatting of
the spreadsheet prior to its implementation. All fiber optic markers, splices, tracer wire, training,
testing, support equipment and miscellaneous items shall be incidental to the cost of the fiber optic pay
items. Drop cable will be measured by the number of each installed between the splice enclosure and
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termination panel location, and will include all costs for material, equipment, slack, tools and labor to
provide and install the drop cable.

BASIS OF PAYMENT
Fiber optic cable will be paid as indicated below, and will include furnishing all materials, installation,
splicing, equipment, labor and incidentals necessary to complete the work specified.

Unit Description
Linear Foot Fiber Optic Cable (Airblown/Pushable, 144 Strand)
Linear Foot Fiber Optic Cable (Airblown/Pushable, 48 Strand)

MICRO-DUCT PATHWAY-2 CELL;

MICRO-DUCT PATHWAY-3 CELL

Furnish and install a micro-duct pathway for the purpose of installing air-blown/pushable fiber optic
cable. Unless otherwise indicated, 3 cell pathways shall be installed for all buried 48 and 144 strand fiber
optic cables and 2 cell pathways shall be installed for fiber optic drop cable (between underground
splice enclosures and BRT stations or signal controllers). Micro-duct pathways maybe installed directly
below grade (microtrench in pavement) or through existing/proposed conduits/ducts.

Internal pathway ducts shall be constructed of clean virgin high density polyethylene (HDPE) conforming
to ASTM D3350-98a, Type lll, Category 5, Class B or C and Grade P-34 per ASTM D1248-84 or equivalent.
External pathway oversheathing shall be constructed of clean virgin high or medium density
polyethylene (HDPE or MDPE). Oversheathing shall have a minimum thickness of 0.050mm.

Provide a silicone lubricated co-extruded permanent layer of uniform thickness, containing active or
polymeric materials which provide a permanent low friction boundary layer between the micro-duct and
cable for a minimum service life of 15 years for the micro-duct. All micro-duct included in the pathway
shall be equipped with silicone super slick permanent liner.

The pathways may consist of multiple micro-ducts within a single jacketed duct. The micro-duct pathway
shall contain micro-ducts dissimilar in color.

All micro-ducts and oversheathing are to be flexible, lightweight, durable, corrosion resistant, non-
conductive and easy to install. Micro-ducts and oversheath shall be constructed of polymeric materials.
All micro-ducts are to be smooth on the outside, micro-ribbed on the inside, and have a co-extruded
permanent lubrication layer. All oversheathing shall be smooth. All micro-duct oversheathing shall be
orange in color and shall include a locate wire (20AWG minimum) and rip cord(s). The locate wire shall
be installed in the pathway and shall not be permitted to be located within a micro-duct. At each splice
location, install and connect tracer wire test station per the requirements in “Tracer Wire”, incidental to
this item.

All micro-duct and oversheath shall be free from holes, blisters, inclusions, cracks, or other
imperfections, which would affect the performance or serviceability

The micro-duct and oversheath shall be homogenous throughout and free from dimensional non-
conformities as much as possible within the manufacturing process.
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Micro-Duct Specifications:

Micro-Duct Size 12.7/10 16/12 22/16
Outside Diameter 12.7mm 16.0mm 21.3mm
(interior duct)

Inside Diameter 9.8mm 11.6mm 15.5 mm
(interior duct)

Maximum Cable 7.8mm 9.2mm 12.4mm
Diameter
METHOD OF MEASUREMENT

Micro-duct pathway, of each type, measured by linear foot as specified, will be measured to the center
of foundation or junction box, plus an allowance for cable/duct coiled at junction boxes, splices, and
structures.

BASIS OF PAYMENT
Micro-duct pathway will be paid as indicated below, and will include furnishing all materials, installation,
equipment, labor and incidentals necessary to complete the work specified.

Unit Description
Linear Foot Micro-duct Pathway-2 Cell
Linear Foot Micro-duct Pathway-3 Cell

FIBER OPTIC SPLICE ENCLOSURE

GENERAL

Fiber optic cable splices shall be performed in splice enclosures as shown on the Plans. The splice
enclosures shall be corrosion resistant, rodent proof, re-enterable, and manufacturer certified for
underground installation.

Splice enclosures are to be installed in junction boxes as directed in the Plans. Contractor shall advise
the Engineer in the event that cables cannot enter splice enclosure perpendicularly to cable port entry
plate, or if cable bends exceed minimum installation bend radius rating at the enclosure entry due to
existing field conditions such as inadequate space in junction box or other obstructions. Additionally,
Contractor shall advise the Engineer prior to beginning splicing if planned number of splices cannot be
neatly and securely contained in the type of splice enclosure called out in the Plans.

For underground installation, splice enclosure and slack cable must fit within junction box to avoid
damage to the enclosure or cable upon closing the junction box lid.

MATERIAL

The splice enclosure shall be weatherproof, waterproof, corrosion resistant, rodent proof, re-enterable,
and crush resistant. Clamshell enclosures shall have upper and lower pieces with cable entry plate that
are tightened down and sealed using screws / bolts. Dome enclosures shall be single tube with cable
entry plate. The splice enclosure shall easily fit into junction boxes along with loops of slack cable in box
(approx. 50 ft) the splice enclosure shall be a complete kit including all components and hardware for
installation. The splice enclosure shall be suitable for application in the temperature range of -40 C to
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+70 C. The splice enclosure shall provide space, allowing entry of fiber optic cable without exceeding the
minimum bend radius of the cable. The enclosure shall have provisions for cable and pigtail strain-relief,
and shall be equipped with strain-relief hardware. The splice enclosure shall be equipped with
elastomeric splice blocks enclosed within manufacturer splice trays and shall permit selective fiber
splicing (looping a backbone cable in and out while only cutting into the desired fibers — all buffer tubes
not shown as being spliced in the Plans are to be securely coiled within the splice enclosure). The size of
the closure shall allow all the fibers of the largest optical fiber trunk cable to be fusion spliced to a
second cable of the same size, plus additional pigtails. The splice enclosure shall allow splicing of all
fibers up to the maximum number specified on the contract drawings.

Fiber optic cable splice enclosures shall have a three-section, 4, 6, or 8 port end plate with 7/8”
diameter ports. Plug kits and brackets shall be incidental to pay item. Any proposed equivalent must be
approved by the Engineer prior to installation. Fiber optic cable splice enclosures must meet the
requirements listed under Bellcore Testing Requirement GR-771-CORE and UL 1863.

METHOD OF MEASUREMENT

The work as described will be measured as one unit for each of the installations specified, and shall
include all materials, equipment and incidentals, complete in place. Terminations, connections, fan-out
kits, and other miscellaneous items and materials shall be incidental to this work and no separate
payment will be made.

BASIS OF PAYMENT
Payment shall be made per the bid item for each fiber optic splice enclosure that is installed per pay

item.
Unit Description
Each Fiber Optic Splice Enclosure

CABINET FIBER TERMINATION PANEL

Provide a termination panel in a place that provides the most room for making connections, minimizes
fiber bending, and does not subject fibers to interference from door openings or routine maintenance
operations inside the cabinet space.

House in the termination panel all fiber optic pigtails, fiber optic connectors, fiber optic patch cords, and
splice trays.

All fiber optic pigtails, fiber optic connectors, fiber optic patch cords, splice trays, and pigtail fusion
splices shall be incidental to the unit cost of the fiber optic termination panel.

Provide three (3) meter patch cords of the appropriate fiber type and fiber connectors in a quantity that
is half of the number of fiber optic connectors available on the termination panel, or as directed by the
engineer.

Utilize standard 19-inch rackmount panels for the termination panel where installed in rack.
Splice trays shall be incidental to the cost of the termination panel.

Splice trays shall be of the type that allows up to 12 splices. The buffer tubes of each fiber shall enter at
opposite ends of the splice tray and shall have separate coils of fiber at opposite ends of the tray.
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Install splice trays in the following manner:

o The splice trays have areas on each end for coiled fiber.

o Coil the entering fiber buffer tube at one end and coil the exiting fiber buffer tube at the
opposite end.

o Secure the splice, with splice protector in the holder, located in the center of the splice tray.

o Secure all splice trays in a separate 19 inch rackmount housing from the fiber optic
connectors, so as to limit the amount of clutter located in the termination panel housing.

o Make available enough fiber optic cable slack to allow each splice tray to be set flat on the

ground outside of the cabinet, during any needed future fiber optic maintenance/repairs.

Install all fiber optic cable, buffer tubes, pigtails, patch cords, and splice trays in a neat and orderly
fashion and secured to eliminate any interference with the removal, replacement, operation, and
maintenance of all other items located in the cabinet.

Document the function of each terminated/spliced fiber, along with the designation of each connector
on labels or charts located either on the inside or outside of the housing door. Provide labels or charts
that are UV resistant design for harsh environments and used inside field equipment cabinets. Use
permanent marker or method of identification that will withstand harsh environments. Provide each
housing with strain relief. Terminate single mode fiber optic cable with LC connectors to the patch
panels, unless otherwise shown on the plans.

Provide an emergency restoration kit with each fiber termination panel to perform temporary splices.
This kit shall include all necessary materials to perform a minimum of 5 mechanical splices. Tools, such
as cleavers, strippers, etc., shall be provided by the owning agency. Each mechanical splice kit shall be
capable of achieving not more than 0.5dB loss at any wavelength and contain LC/SC/ST type connectors.
This kit shall be incidental to each termination panel. The emergency restoration kit shall be of the same
manufacturer as the cable being installed.

Factory pre-terminated drop cable/patch panel systems are permitted with approval of the engineer.

METHOD OF MEASUREMENT

The work as described will be measured as the number of Panels furnished and installed, complete in
place. This should include all items included in the standard drawings. Terminations, connections, fan-
out kits, and other miscellaneous items and materials shall be incidental to this work and no separate
payment will be made.

BASIS OF PAYMENT

Unit Description
Each Cabinet Fiber Termination Panel

INTERIOR FIBER OPTIC PATCH PANEL

DESCRIPTION
Where identified on the plans the Contractor shall furnish and install 19” rack-mountable fiber optic
patch panel for all interior locations (buildings) at TARC Server Room and Louisville Metro.

MATERIALS:
The Contractor shall furnish and install 19” rack-mount fiber optic patch panels where indicated on
drawings for all interior building runs of fiber optic cable.
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The patch panel shall be 19” wide painted steel box for rack mounting with knockouts to accommodate

raceways being utilized. The height shall be as directed by drawings to include 2U space factor for four

connector housing panels and 4U for twelve connector housing panels. Interior patch panels shall meet
the requirements of ANSI-568A and ANSI-606.

Panel shall have chambers to isolate trunk and distribution cables and have a lockable continuous
hinged covers to separate trunk and demarcation points. Panels shall include strain relief brackets and
routing clips and guides. Panels shall include mounting brackets for rack mounting.

Patch panels shall be provided with closet connector housing panels which include twelve (12) SC duplex
adapters per panel. Connector housing panels shall support single-mode OS2 fiber. Connector housing
panels shall mount within and be of the same manufacturer as the base patch panel.

Patch panels shall be supplied with all necessary accessories to make a complete, functional system
including strain relief and fiber fan-out trays.

NOTES
Where indicated on drawings, the Contractor shall furnish and install 80.25” tall network cabinet with
accessories including power distribution and cable management accessories.

Network cabinet — provide a communication network cabinet in locations noted on drawings. The
network cabinet shall be a minimum of 80” tall (42 or 43 rack units), a minimum of 34” deep, and shall
accommodate standard 19” rack mounting angle spacing and constructed of rigid steel with black
textured low-gloss polyester powder paint. Network cabinets shall have a perforated steel front door
and perforated split rear door with solid side panels. Doors shall be lockable. Enclosure shall be UL
1863 Listed. The network cabinet shall include the following accessories: leveler kit, vertical tie-down
cable managers, and single-phase vertical panel mount power distribution unit. The power distribution
unit shall be rated at 120VAC with 6 receptacles and surge protection.

Cable management — furnish and install horizontal rack mount cable management assemblies with D-
rings. Each cable manager shall be 2U space factors (or 1U space factors where indicated) in height and
be constructed of black powder coated steel.

CONSTRUCTION

The Contractor shall be responsible for providing a complete, functional system including all necessary
cables and connectors in accordance to the specifications and as specified on the plans. All
miscellaneous patch and interconnect cables shall meet the proposed equipment specification
requirements and shall meet EIA/TIA telecommunications standards.

Interior patch panels shall generally be installed at the top of the network cabinet and each shall have a
cable management section installed beneath. All fibers within the network cabinet shall be neatly
routed and secured. Fiber optic cables inside each patch panel and network cabinet shall contain
sufficient slack cable to allow for termination work outside of the panel.

The Contractor shall coordinate with Louisville Metro and TARC IT department for access to and any
work within municipal node location sites, including installation of cabling, raceway, cabinets, and
network infrastructure. Coordinate with IT regarding space allocation for materials and equipment and
hours required for completion work. Equipment and materials shall be organized to minimize
installation time within municipal node locations.
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METHOD OF MEASUREMENT

The work as described will be measured as the number of Panels furnished and installed, complete in
place. This should include all items included in the standard drawings. Terminations, connections, fan-
out kits, and other miscellaneous items and materials shall be incidental to this work and no separate
payment will be made.

BASIS OF PAYMENT

Unit Description

Each Interior Fiber Optic Patch Panel
Each Cabinet Fiber Termination Panel

LAYER 2 ETHERNET SWITCH = FIELD MOUNT, BY PORT COUNT

DESCRIPTION

The Contractor shall purchase and install environmentally hardened Layer 2 Ethernet switches, Cisco
Industrial Ethernet 2000 Series, as shown on the Plans. The switch must be compatible with the current
City Cisco router central software. This work is the furnishing and installation of a 6-port (Cisco IE-2000-
4TS-G-B) managed Ethernet switch for traffic signal control networking or 18-port (IE-2000-16PTC-G-E)
managed Ethernet switch for BRT station networking, as specified in the plans. All field switches shall be
provided with a minimum of two (2) single mode fiber-based SFP uplink ports and modules for
connection to the fiber network.

The Contractor is responsible for ensuring that the furnished Layer 2 Ethernet Switches are fully
compatible with the SFP modules as described under “Fiber Optic Ethernet Transceiver, Short Range”.

All Layer 2 Ethernet switches shall be of the same manufacturer. All equipment shall be new and in strict
accordance with the details shown on the plans and the specifications.

Layer 2 Ethernet switches shall support direct connectivity to proposed and existing networks
configured in ring and mesh fault tolerant topologies enabling applications to operate reliably, and with
low latency.

All equipment shall include licenses, where required, for any software or hardware in the system.

PERFORMANCE REQUIREMENTS

Layer 2 Ethernet switches shall support direct connectivity to proposed and existing networks
configured in ring and mesh fault tolerant topologies enabling applications to operate reliably, and with
low latency.

Layer 2 Ethernet switches shall comply with the following Institute of Electrical and Electronics Engineers
(IEEE) Standard Specifications:

e |EEE 802.1ab-2009 LLDP

e |EEE 802.1d-2004: Rapid Spanning Tree Protocol
e |EEE 802.1g-2011: VLAN Tagging

e |EEE 802.1x-2010 User Authentication (Radius)
e |EEE 802.3i: 10BASE-T

e |EEE 802.3ab: 1000BASE-T

e |EEE 802.3ax Port trunk with LACP
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IEEE 802.3af Class 1 — 3 Power over Ethernet
IEEE 802.3d: MAC Bridges

IEEE 802.3u: 100BASE-TX, 100BASE-FX
IEEE 802.3x: Full duplex and Flow Control
IEEE 802.3z: 1000BASE-XRFC768: UDP
RFC783: TFTP

RFC791: 1P

RFC792:ICMP

RFC793: TCP

RFC826: ARP

RFC854: Telnet

RFC894: IP over Ethernet

RFC1112: IGMP vl

RFC1493: Bridge MIB

RFC1519: CIDR

RFC1541: DHCP (client)

RFC1907: SNMP v2 MIB

RFC2012: TCP MIB

RFC2013: UDP MIB

RFC2030: SNTP

RFC2068: HTTP

RFC2236: IGMP v2

RFC2578: SNMP v2 SMI

RFC2579: SNMP v2 TC

RFC2819: RMON MIB

RFC2863: IF MIB

MATERIALS

GENERAL
Layer 2 Ethernet switches shall have a physical design that conforms to the following requirements:

Be configurable in point-to-point, daisy-chain, ring, and mesh topologies for connectivity into
new and existing fiber optic and copper based Ethernet networks.

Designed with an operating system that allows individual ports to be configured for port
mirroring, speed, duplex, auto-negotiation, and flow control. The operating system shall also
provide for broadcast storm frame filtering with user defined thresholds.

Designed with an operating system allows for the collection of statistics on a per port basis and
provides for full support of Remote Monitoring (RMON) statistics, history, alarms, and event
groups using the City Cisco management system.

Designed with an operating system that provides port security to prevent unknown devices from
gaining access to the network. Unauthorized attempts to access the network shall result in the
port being shut down for a period of time along with Simple Network Management Protocol
(SNMP) trap and alarm generation.

Clearly identify all modules and assemblies with name, model number, serial number, or any
other pertinent information required to facilitate equipment maintenance.

Meets NEMA TS-2 (traffic control equipment)
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e -40°Cto +70°C operating temperature
-40°C to +85°C storage temperature
Operating temp: -40°F to 145°F
Relative Humidity: 5% to 95%

Metal case used as a heat sink

e Environmental Protection rating: IP52
e Warranty: 3 years

6-Port Switches (Metro/Traffic Signal Network)
e  Minimum of two Gigabit Ethernet full-duplex switched SFP ports.
e Minimum of four switched 10/100 MB copper Ethernet (8P8C) ports.
e External 120VAC to 24DC, 50-60W, power adapter — DIN-rail mount (Cisco PWR-IE50W-AC, Sola
SDN2.5-24-100P, or approved equal)
e Number of PoE Ports: 0

18-Port Switches (TARC/BRT Network)
e  Minimum of two Gigabit Ethernet full-duplex switched SFP ports.
e Minimum of 16 switched 10/100/1000 copper Ethernet (8P8C) ports.
e External 120VAC to 54DC, 170W, power adapter — DIN-rail mount (Cisco PWR-IE170W-PC-AC or
approved equal)
e Number of PoE Ports: 4

CONSTRUCTION
e Configure switch.
e Install power adapter, power cables, Category 5e or Category 6 patch cords, and single mode
fiber optic patch cables as required and depicted on communications diagrams.
e Route cables neatly in panel, bundle and secure.
e Securely mount the switch and power supply in the cabinet on one section of DIN-rail mounted
on the 19” rack in traffic signal cabinets or on the interior wall of the BRT pylon.
Make power and communication connections.
Establish and verify communications prior to transitioning signal controller to new system.
Obtain IP addresses from Metro/TARC to program the switches and program.
Furnish and install LC duplex and CAT 6 copper SFP transceiver modules.
e Furnish CAT 6 Ethernet patch cables — Metro/TARC shall make final connections to existing
traffic control network.
The Contractor shall be responsible for providing a complete, functional system including all necessary
cables and connectors in accordance to the specifications and as specified on the plans. All
miscellaneous patch and interconnect cables shall meet the proposed equipment specification
requirements and shall meet EIA/TIA telecommunications standards. Additionally, fiber optic patch
cables shall conform to specifications as stated under “Fiber Optic Cable, By Strand”.

METHOD OF MEASUREMENT

The work as described will be measured as one unit for each of the installations specified, and shall
include all materials, equipment and incidentals, complete in place. Installation of Ethernet CAT 6 patch
cables shall be included with this pay item — See “CAT 6 Cable”. Installation of all required Fiber Optic
Ethernet Transceivers to complete the communication network shall be incidental to this pay item — See
“Fiber Optic Ethernet Transceiver, Short Range”. Installation of all required Fiber Optic Patch Cables to
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complete the communication network shall be incidental to pay item — See “Fiber Optic Patch Cord, 2
Fiber.” Terminations, connections, and other miscellaneous items and materials shall be incidental to this
work and no separate payment will be made.

BASIS OF PAYMENT
Network communication to Metro Signal System and TARC must be established and accepted prior to
final payment of this item. Layer 2 switches will be paid for at the contract unit price for:

Unit Description
Each Layer 2 Ethernet Switch — Field Mount, 6 Port
Each Layer 2 Ethernet Switch — Field Mount, 18 Port

LAYER 2 ETHERNET SWITCH- RACK MOUNT;
FIREWALL UNIT-RACK MOUNT

DESCRIPTION

The Contractor shall furnish and install Cisco Catalyst WS-C3850-24S Ethernet switches as shown on the
Plans. The switch shall include an “IP Services” software option, and twenty-four (24) Gigabit Ethernet
SFP ports for fiber optic transceiver modules for connection to the fiber network.

The Contractor is responsible for ensuring that the furnished Layer 2 Ethernet Switches are fully
compatible with SFP modules as described under “Fiber Optic Ethernet Transceiver, Short Range”.

The Contractor shall furnish two (2) Fortinet FortiGate FG-80E firewall units. The unit shall be installed
and assembled for protection of the TARC and Metro Traffic IT networks.

MATERIALS
The Contractor shall deliver the following items to the Construction Project Manager for configuration
and testing by the TARC and Metro Traffic:

e (Cisco Catalyst WS-C3850-24S
e Fortinet FortiGate FG-80E

Upon acceptance the switches and power supplies will be returned to the Contractor for installation.

The Contractor shall furnish and install the following components to complete the rack mount Layer 2
Ethernet switch system or as indicated on drawings:

e Uninterruptable Power Supply (UPS) — 1500VA, 120VAC rated, rack-mount chassis, 2U rack
height, LCD status display, NEMA 5-15P input, NEMA 5-15R output (6), electronic bypass,
leakproof maintenance-free battery, Energy Star and UL 1778 Listed. Acceptable
manufacturers: APC Smart-UPS C, Tripp-Lite SU1500RTXLCD, or Approved equal.

e Power cables, Category 5e or Category 6 patch cords, and single mode duplex LC/UPC patch
cables at various lengths as required.

The Contractor shall install the following items for the completion of the Firewall Unit.
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CONSTRUCTION
1. Install Layer 2 rackmount switch and UPS in new rack at TARC.

N

. Install Layer 2 rackmount switch and UPS in new rack at Louisville Metro Traffic.

3. Install Two (2) Firewall Units, rackmounted at TARC

5. Install cable management insert, 1U rack height, below each switch.

6. Securely mount the switch and associated components on 19” equipment rack rails.
7. Furnish and install LC duplex and CAT 6 copper SFP transceiver modules.

8. Make power and communication connections, including fiber optic patch cables.

9. Furnish CAT 6 Ethernet patch cables — City shall make final connections to existing traffic control
network.

The Contractor shall be responsible for providing a complete, functional system including all necessary
cables and connectors in accordance to the specifications and as specified on the plans. All
miscellaneous patch and interconnect cables shall meet the proposed equipment specification
requirements and shall meet EIA/TIA telecommunications standards.

NOTES

The Owners shall bench test, assign IP addresses and configure the Layer 2 Ethernet switches and
firewall units prior to the equipment being installed in the field. Testing shall not begin until all Ethernet
switches and expansion modules are received by the Owners. The Contractor shall provide the Engineer
a written notification a minimum 14 calendar days before the delivery of the Ethernet switches and
expansion modules. The test procedures shall consist of operating the equipment in a network
configuration for a minimum of seven days. The Contractor shall coordinate delivery of the Ethernet
switches, expansion modules and firewall units for testing with the Owners. The Contractor shall be
responsible for loading and unloading all equipment and obtaining a receipt from shop personnel that
lists all delivered materials by manufacturer, model number, and serial number. The Owners will
complete testing on the Ethernet switches and firewall units within 40 working days. Upon completion
of the testing the City will notify the Contractor that the equipment can be picked up. Any Ethernet
switch or expansion module found to be unsatisfactory shall be replaced by the Contractor and
resubmitted for testing. The Owners will schedule testing of this returned equipment as quickly as
possible but will only provide a forty-five (45) day guarantee for the turnaround time period. The
Contractor shall be solely responsible for any delay caused by this testing. Proposed equipment which
have not passed testing or which have not been tested by the Owners shall not be installed in the field.
Any cost associated with the delivery and pick-up shall be incidental to the cost of the bid item. Contact
the construction project manager for equipment status. Switches and firewall shall also meeting the
testing requirements of SYSTEM INTEGRATION and the associated testing matrix.

METHOD OF MEASUREMENT

The work as described will be measured as one unit for each of the installations specified, and shall
include all materials, equipment and incidentals, complete in place. Installation of standard Ethernet CAT
5 patch cables shall be included with this pay item. Installation of all required Fiber Optic Ethernet
Transceivers to complete the communication network shall be incidental to this pay item — See “Fiber
Optic Ethernet Transceiver, Short Range”. Installation of all required Fiber Optic Patch Cables to complete

47

Contract ID: 171024

Page 169 of 507



JEFFERSON COUNTY

TGR 0311 034

the communication network shall be incidental to pay item — See “Fiber Optic Patch Cord, 2 Fiber.”
Terminations, connections, and other miscellaneous items and materials shall be incidental to this work
and no separate payment will be made.

BASIS OF PAYMENT
All network communication to the switch as described in the Plans must be completed and accepted
prior to final payment of this item. Layer 2 switches will be paid for at the contract unit price for:

Unit Description
Each Layer 2 Ethernet Switch — Rack Mount
Each Firewall Unit — Rack Mount

FIBER OPTIC ETHERNET TRANSCEIVER, SHORT RANGE

DESCRIPTION
The Contractor shall furnish and install single mode fiber (SMF), small form factor pluggable (SFP)
Gigabit Interface Connector (GBIC) modules at locations as shown on the plans.

MATERIALS

The Fiber Optic Ethernet Transceivers shall transmit and receive 10/100/1000BaseFx to 100BaseFX data
over the designated fiber type as per the plans. Each transceiver shall operate at 1310 nm and have a
range of 10 km unless a greater range is required to reach the adjacent switch on the same ring. Fiber
optic media converter (SFP modules) shall be compatible with the existing Ethernet switches as shown
on the plans. The fiber optic media converters shall be CISCO PART #GLC-LH-SMD and meet the
following requirements:

e  Multi-source package with Duplex LC connector (for optical GBIC modules)
e Optical patch cables shall be compliant with GR-326 (single-mode)

e Safety — Laser Class | 21CFR1040

e Laser Class | IEC 60825-1

e Hot-swappable

e 4.75VDC input voltage

e -40to +85 C operating temperature

e -40to +85 Cstorage temperature

Standards

e Compatible with GBIC standard as specified in IEEE 802.3z

e Compliant with GBIC Specification Revision 5.4

e  GR-20-CORE: Generic Requirements for Optical Fiber and Optical Fiber Cable

e GR-326-CORE: Generic Requirements for Single-Mode Optical Connectors and Jumper
Assemblies

All SFP modules provided by the Contractor for installation shall be 100% compatible with the approved
Layer 2 network switches.

CONSTRUCTION
e |nstall the SFP module in the Ethernet switch slot.
e Configure as necessary.
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The Contractor shall be responsible for providing a complete, functional system including all necessary
cables and connectors in accordance to the specifications and as specified on the plans. All
miscellaneous patch and interconnect cables shall meet the proposed equipment specification
requirements and shall meet EIA/TIA telecommunications standards.

METHOD OF MEASUREMENT

The work as described will be measured as one unit for each of the installations specified, and shall
include all materials, equipment and incidentals, complete in place. Terminations, connections, and
other miscellaneous items and materials shall be incidental to this work and no separate payment will be
made.

BASIS OF PAYMENT
Payment for all fiber optic Ethernet transceivers shall be included in Layer 2 Ethernet Switch.

TRANSIT SIGNAL, 3 SECTION 12 IN

Signal heads for transit operations shall meet the requirements of KYTC Standard Specification 835.16,
except the optical units shall include the horizontal white line, flashing white triangle, and vertical white
line per MUTCD section 8C.11. Transit signal heads shall be installed with backplates, on signal poles as
shown in the plans, at a minimum height of 11’ above the ground (measured to the bottom of the signal
head). All signal indications shall be LED. As noted in the Specifications, all signal modules must be
Intertek certified.

METHOD OF MEASUREMENT

The work as described will be measured as each individual unit installed and connected to signal
conductors. All required brackets, mounting arms and bands will not be measured and will be
considered incidental to this work item.

BASIS OF PAYMENT
Payment shall be made per the bid item for each transit signal head that is installed per pay item.

Unit Description
Each Install Signal — 3 Section 12 IN. (Transit)

EXTERNAL UPS SYSTEM CABINET

Install an external UPS cabinet adjacent to the existing 332 traffic signal cabinet at the intersections of
Dixie Highway/E Pages Lane and Dixie Highway/Stonestreet Road that meets the requirements of
Section 10, External BBS Cabinet, of the Caltrans Specifications for Battery Back-up System, TEES
Chapter 4, July 2009. Cabinet shall be sized to house existing UPS equipment, including existing batteries
(4), inverter, transfer switch, wiring, hardware, and incidentals. Contractor to transfer all existing UPS
components into new cabinet to the satisfaction of the engineer, tested and accepted.

METHOD OF MEASUREMENT
The work as described will be measured as each individual unit installed.

BASIS OF PAYMENT
Payment shall be made per the bid item for each External UPS cabinet that is installed per pay item.
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Unit Description
Each Install External UPS System Cabinet

CONTROLLER UNIT

Install actuated, 8-phase, solid state digital microprocessor type controllers in existing or new cabinets
with all accessories (including controller modules and software) that are necessary to make the
controllers completely functional and operational at each of the signalized intersections to be upgraded
as indicated in the plans. The controllers, to be provided by KYTC, shall be Model 2070 compliant,
meeting the latest published KYTC controller specification.

METHOD OF MEASUREMENT

The work as described will be measured as each individual unit installed.

BASIS OF PAYMENT
Payment shall be made per the bid item for each controller that is installed per pay item.

Unit Description
Each Install ATC Controller
Each Install 1C ATC Module w/Maxtime

SYSTEM INTEGRATION

DESCRIPTION

This pay item includes all work required to seamlessly integrate new signals and components into the
traffic and transit networks in order to achieve the same level of functionality as the existing system.
This integration includes both the traffic and station/transit networks.

Network testing shall be performed as part of this pay item and is required before any of the integrated
signals can be accepted by the Engineer.

SIGNAL MIGRATION TO NEW SYSTEM

Where applicable, migration of intersection communication from the existing wireless system to the
new fiber optic network must be coordinated so that the transition of signals to the new system does
not negatively impact the operation of signals not yet on the new system or the operation of the signals
to be maintained on the existing copper system.

TESTING

TEN DAY COMMUNICATIONS VERIFICATION PERIOD

Preliminary Ten (10) Day testing shall be performed by the Contractor prior to cutting communications
to any existing field devices or migration of any field device communications to the new system. This
testing shall verify that Ethernet network connectivity between communications nodes and field devices
has been established, and includes all interconnect, wireless, and network equipment and
infrastructure.

The Contactor shall submit a list of intersections/sites and any other field devices to be tested (test
group), to the Engineer for approval prior to the start of testing. All devices that will be connected to the
proposed communication network shall be tested (as one test group or as separate test groups). The
Contractor may submit to the Engineer an alternative testing plan in order to better coordinate with
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other projects or constructability issues. Additionally, the Engineer may modify the testing plan as
necessary.

The Ten-Day Communications Verification Period shall verify that Ethernet network connectivity
between communications nodes and field devices, within the respective test group, have been
established, and includes all interconnect, wireless, and network equipment and infrastructure. Once
the testing period has started, network log files for all communications links (between the
communications node and the field device Layer 2 network switch) within the test group shall be kept by
the Contractor for the duration of the testing period. Any network event or failure shall be immediately
reported to the Engineer. Depending on the cause and/or severity of a failure event the Engineer may
determine that the problem(s) be resolved and the testing period be restarted at zero days.

The City may remotely monitor communications to any of the sites undergoing testing at any time.

The Contractor shall submit a report of the communications performance of the test group during the
testing period, including all system events or failures, to the Engineer for approval prior to start of
Thirty-Day Operation Period.

THIRTY-DAY OPERATIONAL PERIOD

Testing shall consist of a Thirty-day Operational Period. Prior to beginning any testing, the Contractor
shall complete the Ten-Day Communications Verification Period for the test group to be tested and
provide all submittals, certifications, and reports necessary to determine that the testing equipment will
meet specifications. All testing shall be performed in the presence of the Engineer.

The Contractor shall create a detailed test plan that clearly indicates the requirement(s) covered by each
test case and also ensure that the requirements of the Testing Matrix are met.

e Monitoring of intersection phase status

e  Monitoring of intersection alarm status

e Monitoring of intersection preemption status

Monitoring of intersection communication status

Monitoring of intersection coordination status (in step, in transition, etc.)
Testing of any modifications or extensions to local and/or central software
Monitoring of Bus Station CCTV

e Monitoring of the Station Display Units

The Contractor shall identify which corridors or region of intersections are ready to be tested. All
intersections will not be tested at one time, rather in logical regional groups of intersections proposed
by the Contractor and approved by the Owners prior to any testing commencing.

The Contractor shall provide a test procedure and test data forms to the Owners for approval at least
thirty (30) calendar days before testing is to begin. The Contractor shall provide a requirement matrix
that clearly maps each requirement to a specific test case(s). The Owners will review the test procedures
and matrix and return them with comments or approval to the Contractor within twenty-one (21)
calendar days after receipt. The test procedures proposed by the Contractor shall be comprehensive,
and in sufficient detail to allow the Owners to determine whether or not the system provided fully
complies with the system requirements included in these Special Notes for ITS and Plans. If the Owners
deems the test procedure to be unacceptable, the Contractor shall revise the procedures according to
the Owners’ comments without additional cost to the project.
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At a minimum the test procedures shall include the following:

e A step-by-step outline of the test sequence to be followed, showing a test of every system
requirement

e A description of the expected operation, output and test results

e An estimation of the test duration proposed test schedule

e Adata form to be used to record all data and quantitative results obtained during the tests

e A description of any special equipment, setup, manpower, or conditions required for the test

e Meet all requirements of the Testing Matrix

e Monitoring of intersection phase status

e Monitoring of intersection alarm status

e Monitoring of intersection preemption status

e Monitoring of intersection communication status

e Monitoring of intersection coordination status (in step, in transition, etc.)

e Testing of any modifications or extensions to local and/or central software

The Thirty-Day Operational Period will verify that the entire corridor / group of intersections, including
primary and secondary communications routes where applicable, functions properly and in accordance
with these Special Notes for ITS and Plans. The Thirty-Day Operational Period shall not be completed
until all items conform to the Special Notes for ITS and Plans. The Contractor shall perform and
document all necessary testing.

The formal start of the Thirty-Day Operational Period or “burn-in” period shall be documented by the
Contractor and approved by the Owners. The Thirty-day Operational Period will include the completion
of a 30-day period, by the end of which the entire integrated system operates along a corridor / group of
intersections without failure and without detrimental effect of other intersections online with the
system.

In the event of a failure during the Thirty-Day Operational Period, the Contractor shall repair the
equipment as necessary within two (2) working days of the time of notification by the City and the
Thirty-day Operational Period at the sole discretion of the Engineer may be suspended and restarted or
restarted at zero hours. If the failure is a signal system emergency, a qualified representative from the
software and hardware manufacturer shall respond within two hours of notification as required in the
maintenance agreement described herein. Signal system emergencies are defined as a condition related
to the malfunctioning of the signal hardware or software that impedes normal operation of the signal
timing plans, such as going into flash mode. The Contractor shall be responsible for all of the cost
involved in the repair of the equipment, including re-testing if necessary.

The manufacturer shall provide certification that the replacement units supplied under these
specifications are not units previously rejected by some other municipality or state.

The Contractor or Owners, as mutually agreed to, shall log all failures during the period, using a mutually
agreed upon form. In the event that 5% or more of class of equipment fails during the Thirty-day
Operational Period, the Contractor shall determine the cause of failure and make any necessary
modifications and/or replacements to prevent reoccurrence. All modifications or replacements shall be
approved by the Engineer. In the event of a class modification or replacement of components, all such
components shall be subjected to the Thirty-day Operational Period.
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METHOD OF MEASUREMENT
All materials and labor as described in “System Integration” — will be measured as one lump sum.

BASIS OF PAYMENT
Signalization Integration panel will be paid for at the contract price for System Integration:

Unit Description
LS System Integration

TESTING MATRIX
Functional Requirements Source Test Pass/ | Corrective Date
Document Fail Action
Taken

Traffic Controllers: Project Special | Verify by
The Prime Contractor will be furnishing and Notes for ITS inspection
installing new controllers with all required and system
equipment as specified in the Special Notes for Acceptance
ITS. The Contractor shall be responsible for testing
integrating the new controllers with the existing
central system software (Centracs) on the new
fiber network and maintaining integration with
existing controllers that will remain on the
existing copper interconnect system. The
Contractor shall provide a test methodology that
will be conducted to ensure that each controller is
ready for implementation in the field.
Communications Network: Project Special | Verify by
As part of this project, a fiber optic Notes for ITS inspection
communication network will be installed along and system
with Ethernet communications equipment to Acceptance
connect all signalized intersections and video testing
cameras. The fiber optics communications
backbone will support Gigabit speeds.

Requirements:

- The communication system must be able to
support Ethernet communication to the new
traffic signal controllers.

- The communication system must be able to
support Ethernet communication to the new
station IT.

- The new Ethernet communication system shall
be based on IP network addressing over Fast
Ethernet.

- The System Integrator shall coordinate with the
Louisville Metro and TARC on developing and
configuring the IP addressing.

- At the intersection control cabinet, the
minimum committed information data rate
provided will be 4 MB with no more than
1second latency.

- The network will be 100 MB in full duplex.
Layer 2 Ethernet Switch — By Type: Project Special | Verify by
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The Contractor shall furnish and install Notes for ITS inspection
environmentally hardened Layer 2 Ethernet and system
switches as shown on the Plans. Layer 2 Ethernet Acceptance
switches shall be manufactured by Cisco. testing
Fiber Optic Ethernet Transceiver: Project Special | Verify by
The Contractor shall furnish and install single Notes for ITS inspection
mode fiber (SMF), small form factor pluggable and system
(SFP) Gigabit Interface Connector (GBIC) modules Acceptance
at locations as shown on the plans. testing
Controller Unit, As Per Plan: Project Special | Verify by
The Contractor shall furnish and install traffic Notes for ITS inspection
signal controllers. This will consist of the and system
controller unit, timing unit software and Acceptance
coordination signal timing, communication testing
software with functional Ethernet modules, into

the existing prewired cabinet.

Fiber Optic Cable, by Strand Count: Project Special | Verify by
Upon receipt of cable reels, the Contractor shall Notes for ITS inspection
test each fiber separately with an Optical Time and system
Domain Reflectometer (OTDR) to verify fiber Acceptance
length, attenuation, and continuity. Furnish testing
documentation for test results.

The Contractor shall monitor cable pull tensions

at all times during pull using a remote sensing

puller, strain gauge, or running line tensiometer

and shall record the maximum pulling tension for

each cable pull.

The Contractor shall furnish and install

communication system cables of the type

specified and associated components in

accordance with the plans.

Fiber Optic Splice Enclosure, By Type, 72 Splice: Project Special Verify by
The Contractor shall furnish and install fiber optic | Notes for ITS inspection
splice enclosures as shown on the Plans. The and system
splice enclosures shall be corrosion resistant, Acceptance
rodent proof, re-enterable, and manufacturer testing
certified for underground or overhead

installation.

Interior Fiber Optic Patch Panel: Project Special | Verify by
The Contractor shall furnish and install a Notes for ITS inspection
termination panel which consists of a self- and system
contained enclosure that is standard 19” Acceptance
equipment rack mountable and meets the testing

capacity requirements as indicated in the plans.

FIBER OPTIC PATCH CORD, 2 FIBER
DESCRIPTION

The Contractor shall furnish and install single mode OS2 fiber optic duplex patch cables at locations as

shown on the plans.
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MATERIALS

The optical patch cords furnished under this contract shall be constructed of duplex single fiber,
jacketed, cable equipped with factory assembled optical connectors at both ends (ST, SC-Duplex, or
LC/UPC Duplex per required connections).

The sheath shall be flame retardant and coded NFR in accordance with the National Electric Code.

Patch cords for connections from fiber distribution panel (FDP) to FDP or from fiber patch panels shall be
equipped with connectors approved by Engineer on both ends of the patch cord.

The optical connectors on the other end of these patch cords shall be compatible with the connectors
on the optical transceivers furnished by this project.

Optical fiber connectors shall satisfy all of the interface parameters of equipment components as may
be defined by the transmission equipment specifications.

The connector shall be pre-terminated on the fiber cable and core-aligned fusion spliced when
applicable. All connectors shall be compliant with industry standard ANSI/TIA/EIA-568B.3. The
connector shall comply with TIA/EIA Fiber Optic Connector Intermateability Standard (FOCIS) document,
TIA/EIA-604-3.

Connector shall be consistently capable of insertion losses <= 0.3db (typical) and shall be <= 0.75 db
when installed in accordance with the manufacturer’s recommended procedure and tested in
accordance with FOTP-171. Connector reflectance shall be measured at the factory to be and <=-55 db
for Ultra Physical Contact (UPC).

Manufacturer shall be ISO 9001 and TL 9000 registered.
No-epoxy, no-polish quick mount single-mode connectors shall be provided.

CONSTRUCTION

e Connect patch cables at both ends — fiber patch down and transceiver.

e Coil additional fiber cable, tie together, and secure.

e Furnish and install identification labels on each end.
The Contractor shall be responsible for providing a complete, functional system including all necessary
cables and connectors in accordance to the specifications and as specified on the plans. All
miscellaneous patch and interconnect cables shall meet the proposed equipment specification
requirements and shall meet EIA/TIA telecommunications standards.

METHOD OF MEASUREMENT

The work as described will be measured as one unit for each of the installations specified, and shall
include all materials, equipment and incidentals, complete in place. Terminations, connections, and
other miscellaneous items and materials shall be incidental to this work and no separate payment will be
made.

BASIS OF PAYMENT
Payment for all fiber optic patch cords shall be included in “Layer 2 Ethernet Switch — Field Mount, By
Port Count” and “Layer 2 Ethernet Switch — Rack Mount”.
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FIBER OPTIC CABLE, FAN-OUT KIT, 12 FIBER

DESCRIPTION
The Contractor shall furnish and install buffer tube fan-out kits at each fiber optic cable splice or
termination location to complete connection of the fiber optic network.

MATERIALS

Buffer tube fan-out kits shall be outdoor rated and provide terminations for 12-fibers or as identified on
the drawings. The fan-out assembly shall be color coded to match the color scheme of the connecting
fiber optic cable. Fan-out assembly shall provide 25-inch length or as needed for the splice or connector
housing.

Connectors attached to the fan-out kit are incidental to the fan-out kit.

CONSTRUCTION
Fiber optic cable shall be inserted into the fan-out kit, connectorized, and inserted in the termination
panel.

The Contractor shall be responsible for providing a complete, functional system including all necessary
cables and connectors in accordance to the specifications and as specified on the plans.

METHOD OF MEASUREMENT

The work as described will be measured as one unit for each of the installations specified, and shall
include all materials, equipment and incidentals, complete in place. Terminations, connections, and
other miscellaneous items and materials shall be incidental to this work and no separate payment will be
made.

BASIS OF PAYMENT
Payment for all fiber optic Fan-Out Kits shall be included in “Fiber Optic Splice Enclosure, Clamshell, 72
Splice”, “Fiber Optic Splice Enclosure, Dome, 72 Splice”, and “Interior Fiber Optic Patch Panel”.

PASSENGER INFORMATION SYSTEM

DESCRIPTION
The Contractor shall furnish and install the Digital Signage Displays, and Passenger Information System
Media Player as indicated on the plans and riser diagrams, for the customer information system.

The Hardware Installer shall work with the Software and Integrator from Special Note “Passenger
Information System Software and Integration.” The integrator will perform the work to integrate from
TARC central systems. The Hardware Installer shall insure the hardware and system components meet

v

the “Integrator’s” requirements.

MATERIALS
The Passenger Information System shall comply with the following details

Real Time Display:
(1) Power requirement: 90 — 240 VAC, 47 — 63 Hz

(2) Resolution: 1920 x 1080 (1080p/60)
(3) Color Depth: 10 bit/ 1.06 billion colors
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Contrast Ratio: 1000:1, Aspect ratio 16:9
Viewing Angle: 178°(H) x 178°(V)

Input signal: HDMI

)
)

(6) Brightness: 700 nits
)
) Operating Temp: -40° — +140°F (-40° — +60°C)
)

Display to have IP 68/NEMA 6 Fully-Sealed Enclosure
(10) Mounting: 600mm x 400mm VESA Hole Pattern

(11) Basis of Design: Tru-Vu SXOB-42-XTR-P” Outdoor Waterproof Sunlight Readable
LCD Monitor

Note: All monitors will need to be verified with the sign manufacturer for
proper fit and finish with the Sign Designer and HDR Architect.

Real Time Media Player:
(1) Video Decoder: Native 4K@60p CEA HDR10 video decoding

(2) Video Output:

o HDMI: 19201080 @60hz
o Display Ports Up to 3840 x 2160 @ 30Hz
(3) Audio: 3.5mm Audio Out (analog & digital)

(4) Storage: External micro SD Slot (SDHC and SDXC); SDHC storage up to 32GB SDXC
storage up to 2TB

(5) Ethernet:
o Gigabit LAN
(6) Operating Temp: 0°to 69°C
(7) Basis of design: BrightSign XD1033

Contractor to supply a USB based GPS dongle compatible with the above media player to supply local
LAT/LON coordinates to be used in the next bus server application as required. Local coordinates are to
be utilized in locating the bus stop where installed. It is the intent that the locations and stops need not
be hard coded into the device but that the bus stop be determined by the local GPS coordinates and the
nearest stop be pulled from either the TARC Google schedule feed, Transit App or Trapeze. Integration
will be performed by “Passenger Information System Software and Integration.”

CONSTRUCTION

The contractor shall install the Digital Signage Displays for the passenger information system at each
station pylon. The displays shall mount per the pylon manufacturer as indicated on the pylon plans. All
power and signal wiring shall be provided back to the pylon systems enclosure in raceways provided by
the pylon manufacturer. Contractor shall provide Active High Speed HDMI Cabling and/or Display Port to
HDMII Devices or Cabling, capable of providing 1080p resolutions up to 100 feet. Coordinate complete
installation with pylon manufacturer and submit mounting details to engineer for approval prior to
installation.

Integration will be performed by “Passenger Information System Software and Integration.”
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Testing shall be performed per the provided and approved testing plan. The Testing plan shall be
approved by the Project Manager.

METHOD OF MEASUREMENT
The Digital Signage Displays, Media Player, Cabling, and devices will be measured as each for furnishing
and installing complete in place.

BASIS OF PAYMENT
Payment for Digital Signage Displays, Media Player, Cabling, and Devices as provided shall be included in
Sign Pylon.

TEXT TO SPEAK ANNUNCIATOR SYSTEM

DESCRIPTION

The Contractor shall furnish and install the Text to Speak Annunciator System, speakers and all ancillary
equipment for a complete and operational system, as indicated on the plans and riser diagrams. The
work shall include equipment and devices to be installed in the station Pylon.

Contractor shall consult TARC Bus Operations for information regarding the existing RTS and Text to
Speak systems and functionality.

TARC currently employs the Trapeze Novas AVL system, which is used to track the locations and
schedules of buses. Data from the AVL system is queried and stored in a database, which is updated
every 30 seconds. A web service, hosted by TARC, feeds the Real Time applications, including the
Annunciators. Each Annunciator has a unique IP address.

When the annunciator button is pressed, the web service is used to call information related to the bus
stop location. The web service passes the required route, direction, and time of the messages for the
Annunciator System to play at the bus stop.

The Hardware Installer shall work with the Software and Integrator from Special Note “Passenger
Information System Software and Integration.” The integrator will perform the work to integrate from
TARC central systems. The Hardware Installer shall insure the hardware and system components meet

v

the “Integrator’s” requirements.

MATERIALS
The Text to Speak System shall comply with the following details:

e Push Button

e Visual: LED Super-bright Red

e Audible: Dee 2300 Hz — Dah 2000 Hz
e latching Mode: LED with PBI-L

e Tactile: Optional tactile arrow

e Operating Voltage DC: 18 — 24 VDC
e QOperative Voltage AC: 12 — 17 VAC

e On Resistance: < 150 ohm

e QOperating Mode: Normally Open

o Closure Dwell: 150 ms

e Maximum Terminal Voltage During Closure: 1.5V
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Switch: Piezo electric, solid state switch

e Operating temp: -40° — +85°C

e Basis of Design: Campbell Company 4EVR

e Annunciator Speaker
The Annunciator Speaker shall include an approx. 2.5” square frame, 2.35-0z. ceramic magnet, 8 Ohm
impedance, and a moisture-resistance cone. The speaker shall be 50W, 8ohm 70v, with a frequency
response of 200Hz — 8kHz and a sensitivity of 87dB measured at 1W/1M.

Audio Connection: 9” Stripped and Tinned Leads
Basis of Design: Quam CIS8/8

Text to Speak Module Operating temp: -30°—+70°C
Storage temp: -40° — +85°C

Basis of Design: TextSpeak TSS-EM-ENC1

USB Memory
Construction Requirements:

The contractor shall install the Text to Speak Annunciator System, including Speakers, Modules, Push
Buttons and all ancillary equipment as indicated on the plans and diagrams. The system shall be
connected at the TARC head end. Installation of Text to Speak System and wiring of the system shall be
coordinated with the pylon manufacturer. The contractor shall provide all mounting brackets required.

METHOD OF MEASUREMENT
The Text to Speak System, including Speakers, Module, Push Buttons, and ancillary equipment will be
measured as each for furnishing and installing complete in place.

BASIS OF PAYMENT
Payment for Text to Speak System shall be included in Sign Pylon.

PASSENGER INFORMATION SYSTEM SOFTWARE AND INTEGRATION

DESCRIPTION

TARC is implementing a passenger information system that includes LCD Displays and Text-to-Speak
announcements. The Contractor shall develop and integrate the Text-to-Speak Annunciator System and
Real-Time Displays.

Contractor shall consult TARC Bus Operations for information regarding the existing Real-Time Servies
and Text-to-Speak systems and functionality.

TARC currently employs the Trapeze Novas AVL system, which is used to track the locations and
schedules of buses. Data from the AVL system is queried and stored in a database, which is updated
every 30 seconds. A web service, hosted by TARC, feeds the Real Time applications, including the
annunciators and video driver.
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Requirements

Text-to-Speak Software

Supplied voices shall be premium voices and the system shall accommodate both English and
Spanish.

Ambient noise detection and automatic volume adjustment shall be implemented.

A pleasant, audible signal for the visually impaired shall indicate the location of the annunciator
pushbutton. (It is expected that the speaker and annunciator pushbutton shall be located
adjacent to each other.)

Servers shall be VMware based, Windows Server 2016. With any and all initial licensing for all
components supplied as part of this project.

Integrator shall provide a next bus server application that will interface with either TARC’s Google
Schedule feed and Google Real time feed (preferred) or the Trapeze System directly. The system
must include an automatic failover to a secondary server should the primary server fail. TARC will
provide the hardware platform on which the expected two virtual servers shall reside.

Software shall facilitate TTS audio annunciation of the next scheduled buses for all lines that
utilize the stop in the appropriate direction and shall utilize real time data if available and
scheduled data if real time data is not available. An indication of whether real time or scheduled
shall be apparent in the verbiage. Next bus information shall include Line, Signage, and arrival
time (estimated or scheduled).

Remote health monitoring, remote programming, remote programming updates and remote
firmware updates shall be a part of the system. Any software to perform these functions along
with any and all licensing shall be provided as part of this project.

Real-Time Display Software

Integrator shall provide a next arrival server application that will interface with either TARC’s
Google Schedule feed and Google Real time feed (preferred) or the Trapeze System directly. The
system must include an automatic failover to a secondary server should the primary server fail.
TARC will provide the hardware platform on which the expected two virtual servers shall reside.

Alternatively, the Integrator shall provide the next bus display service through an internet feed
from Transit App (thetransitapp.com) adapted to fit TARC’s formatting needs if necessary.

Any required servers shall be VMware based, Windows Server 2016. With any and all initial
licensing for all components supplied as part of this project.

Software shall facilitate display of the next scheduled buses for all lines that utilize the stop in the
appropriate direction and shall utilize real time data if available and scheduled data if real time
data is not available. An indication of whether real time or scheduled shall be apparent on the
screen. Next bus information shall include Line, Signage, and arrival time (estimated or
scheduled).

Service alerts that affect lines serviced by the stop shall be displayed.

A static service map of the lines that interact with the stop shall be displayed. An appropriate and
easy update mechanism for the static map shall be provided.

A larger dynamic service map of the area around the stop (local section) shall be displayed
showing the real time location of buses along the local corridor (in the appropriate direction for the
lines servicing the stop). The bus icons shall indicate the vehicle orientation, line and headway
signage.

The Date and Current time shall be displayed.
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e Additional space should be reserved for future media feeds.
o All text shall follow any applicable ADA size and font requirements.

e The background image shall have a customizable default image and be individually customizable
by stop should something different from the default be desired. An easy method of
implementation and control of both the default background image and individual stop background
images shall be provided.

e Connect to the USB based GPS dongle compatible with the media player supplied from Special
Note “PASSENGER INFORMATION SYSTEM” to supply local LAT/LON coordinates to be used
in the next bus server application as required. Local coordinates are to be utilized in locating the
bus stop where installed. It is the intent that the locations and stops need not be hard coded into
the device but that the bus stop be determined by the local GPS coordinates and the nearest stop
be pulled from either the TARC Google schedule feed, Transit App or Trapeze.

Testing
The software provide shall provide a testing plan for approval by the Project Manager. The testing plan
shall provide for steps to determine the software’s applicability and performance for the field conditions.

TARC shall be the owner of all software written for Text-to-Speak or Passenger Information systems.

METHOD OF MEASUREMENT
A complete software package that can perform to the requirements for the Text-to-Speak and the
Passenger Information system. Testing shall be completed and accepted before final payment is made.

BASIS OF PAYMENT
Payment for Text-to-Speak Software and Integration and Real-Time Display Software and Integration.

UNINTERRUPTED POWER SUPPLY

DESCRIPTION

The Contractor shall furnish and install an Uninterrupted Power Supply (UPS) which shall be a turnkey,
true on-line, power conditioner and battery backup or uninterruptible power system (UPS) designed for
outdoor use in extreme environments. The Alpha Micro Cabinet should be mounted inside the Pylon.
The UPS shall be capable of providing at least 2.0 hours of operation at its maximum power rating.

MATERIALS

This specification describes a continuous duty, on-line, solid state, uninterruptible power system (UPS).
The UPS shall operate as a line interactive design - utilizing a ferroresonant transformer or electronic
module, battery charger, solid state inverter, fail-safe bypass system, and integral battery subsystem.
The specified equipment herein shall be referred to as an UPS.

Transfers to and from battery operation shall be uninterrupted. Furthermore, there shall be no
mechanical switching when the UPS transfers to and from battery operation.

The UPS and batteries shall be designed to fit into a NEMA 3R enclosure intended for outdoor
installations, inside the Alpha Micro Cabinet. It shall be of modular construction for ease of servicing in
the field. The unit shall be rack mountable.

Primary application of the UPS is to provide backup power to station equipment in the event of a power
outage. The UPS must provide up to 1000W/VA in power. It shall be single-phase 120 volts, 60 Hz.
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The UPS shall consist of a power conditioning and interface device, battery charger, inverter, batteries,
fail-safe bypass, protective devices, and monitoring circuitry as specified herein. The Traffic Signal UPS
shall automatically assure continuity of conditioned and regulated power within specified tolerance,
without interruption, upon failure or deterioration of the input AC power source. Continuity of
conditioned and regulated power to the critical load shall be maintained when input power is lost and
until input power returns within specifications or until the batteries have been discharged.

The battery system shall consist of one or more strings (typically 4 or 6 batteries per string) of extreme
temperature, deep cycle, AGM/VRLA (Absorbed Glass Mat/ Valve Regulated Lead Acid) batteries.
Batteries shall be certified to operate at extreme temperatures from —40°C to +74°C.

The batteries shall be provided with appropriate interconnect wiring and a corrosion-resistant mounting
trays and/or brackets appropriate for the cabinet into which they will be installed.

The interconnect cable shall be protected with abrasion-resistant nylon sheathing.

The interconnect cable shall connect to the base module via a quick-release circular connector.
The basis of design is the ALPHA Micro 1000, and Alpha Micro cabinet.

UPS Input / Output Requirements:

e Nominal input voltage: 120 VAC, single phase.

e Input voltage range: 85— 150 Vac.

e Input current: 17.5 A nominal

e Nominal frequency: Auto-sensing

e Output voltage regulation: £10% over input voltage range
Output current: 16.7 A nominal

Output power at 50°C: 1000 W/VA

e Operating Temp: -40° —+74°C (-40° — +165°F). The system derates after 602C
e Audible noise at 252C: <45 dBa at 1 metre (39 in)

e Typical output voltage THD: < 3%

e Typical efficiency: > 98% (resistive load)

e Typical transfer time: <5 ms

CONSTRUCTION

The contractor shall install the UPS in the project field electrical cabinets. The UPS shall be fully wired
and connected for a complete working load. The unit and micro cabinet shall be mounted inside the
Pylon. Any mounting hardware and connectors shall be considered incidental and, will neither be
measured nor paid. The contractor shall also furnish and install a minimum of 5-position power strip.

METHOD OF MEASUREMENT
Each UPS will be measured by the unit per each for furnishing and installing complete in place. The
Micro unit shall include the ALPHA micro cabinet and batteries.

BASIS OF PAYMENT
Payment for Uninterrupted Power Supply (UPS) shall be included in Sign Pylon.
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ENVIRONMENTAL MONITOR

DESCRIPTION
The Contractor shall furnish and install a networkable Environmental Monitor in each BRT pylon.

Environmental Monitor shall be a network device and shall support the most current version of SNMP.

Cabinets shall be equipped with monitoring equipment to detect continuous analog temperature, with
high and low temperature alarms based on the analog input (High temperature alarm shall initially be
set at 90 degrees F. / Low temperature alarm shall initially be set at 50 degrees F.)

Environmental Monitor shall be an AVTECH Room Alert 3E or approved equal.

METHOD OF MEASUREMENT
Each Environmental Monitor will be measured by the unit per each for furnishing and installing
complete in place.

BASIS OF PAYMENT
Payment for Environmental Monitor shall be included in Sign Pylon.

SHELF MOUNT MULTIMODE PHASE SELECTOR,;
GPS POLE MOUNTED ANTENNA W/ RECEIVER

GENERAL

Install multimode phase selector, GPS Antenna. A multimode priority control system shall operate in a
manner that allows infrared, and Radio/GPS priority control technologies to interoperate and activate
one another in a consistent manner. The priority control system shall consist of a matched system of
vehicle equipment and intersection equipment capable of employing data-encoded radio
communications to identify the presence of designated priority vehicles. In preemption mode, the data-
encoded communication shall request the traffic signal controller to advance to and/or hold a desired
traffic signal display selected from phases normally available. A record of system usage by agency
identification number, vehicle classification and vehicle identification number shall be created. The
system software shall support call history analysis and reporting across any subset of intersections
and/or vehicles independent of activation method. System software shall also support both on-site and
remote configuration, programming and monitoring of the priority control system.

Materials and Equipment

The signal preemption/priority system shall include Multimode Phase Selector, Card Rack, “D” connector
harness, Preemption Panel Upgrade, Intersection Radio/GPS Module, Radio/GPS cabling, and Fire
Station Module.

Multimode Phase Selector
The multimode phase selector recognizes inputs from both infrared and Radio/GPS activation methods
at the intersection and supply coordinated inputs to the controller.

The multimode phase selector is shall be installed in the traffic controller cabinet to send
priority/preemption inputs directly with the 2070 controller via suitable interface equipment and
controller software.

63



JEFFERSON COUNTY Contract ID: 171024
TGR 0311 034 Page 186 of 507

The multimode phase selector, a plug-in, four channel, multiple-priority, multi-modal device, is intended
to be installed directly into a shelf mount card rack within the controller cabinet. The multi-mode phase
selector shall be capable of using existing infrared or Radio/GPS system card racks.

The multimode phase selector may be powered from either +24 VDC or 120 VAC.

The multimode phase selector shall support front-panel RS-232, USB and Ethernet interfaces to allow
management by on-site interface software and central software. An RS-232 port shall be provided on
the rear card edge of the unit. Additional RS-232 communication ports shall be available using the
auxiliary interface panel.

The multimode phase selector shall include the ability to directly sense the green traffic controller signal
indications through the use of dedicated sensing circuits and wires connected directly to field wire
termination points in the traffic controller cabinet. This connection shall be made using the auxiliary
interface panel.

The multimode phase selector shall have the capability of storing a minimum of 10,000 priority control
calls. When the log is full, the phase selector shall drop the oldest entry to accommodate the new entry.
The phase selector shall store each call record in non-volatile memory and shall retain the record if
power terminates. Each preemption record entry shall include the following points of information about
the priority call:

e Agency: Indicates the operating agency of the vehicle.

e (lassification: Indicates the class type of vehicle.

e Identification number: Indicates the unique ID number of the vehicle.

e Priority level: Indicates the vehicle’s priority level (high, low or probe).

e Direction: Channel A, B, C, or D; indicates the vehicle’s direction of travel.

e Call duration: Indicates the total time in seconds the priority status is active.

e Final greens at end of call: Indicates which phases are green at the end of the call.

e Duration of the final greens: Indicates the total time final greens were active at the end of call.

e Time and date call started and ended: Indicates the time a priority call started and ended,
provided in seconds, minutes, hours, day, month, and year.

e Turn signal status: Indicates the status of the turn signal during the call.

e Priority output active: Indicates if the phase selector requested priority from the controller for
the call.

e No preempt cause: Indicates the condition that prevented the call or caused the call to

terminate.

Speed of vehicle: entry speed, exit speed, average speed through call.

Relative priority: relative priority of vehicle class logged at time of call.

Directional priority: directional priority logged at time of call.
e Preempt output used.
e Signal intensity: maximum and minimum infrared signal intensity during call.

The multimode phase selector shall support a minimum of 5000 code pairs (agency ID, vehicle ID) for

each of the priority levels, high and low, providing unique vehicle identification and system security

implementation at the vehicle level.

The multimode phase selector shall include several programmable control timers that will limit or
modify the duration of a priority control condition, by channel. The control timers will be as follows:
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e MAXCALLTIME: Sets the maximum time that a channel is allowed to be held active by a specific
vehicle. It shall be settable from 60 to 65,535 seconds in one-second increments. The factory
default shall be 360 seconds.

o OFF APPROACH CALL HOLD TIME: Sets the amount of time a call is held on a channel after the
vehicle has left the approach. It shall be settable from 4 to 255 seconds in one-second
increments. The factory default shall be 6 seconds.

e LOST SIGNAL CALL HOLD TIME: Sets the amount of time that a call is held on a channel after the
intersection has lost contact with the vehicle. It shall be settable from one to 255 seconds in
one-second increments. The factory default shall be six seconds.

e CALL DELAY TIME: Sets the amount of time a call must be recognized before the phase selector
activates the corresponding output. It shall be settable from zero to 255 seconds in one-second
increments. Its factory default shall be zero seconds.

The multimode phase selector shall have the ability to enable or disable all calls of all priority levels. This
shall be independently settable by channel.

A unique intersection name, which shall be broadcast, shall be settable for each multimode phase
selector.

Up to 25 different radio channels shall be available to be assigned to the multimode phase selector.

The multimode phase selector shall operate in a mode that shall vary the output based on the status of
the approaching vehicle’s turn signal. Additional outputs available on an Auxiliary Interface Panel may
be needed. Settings shall be available for this mode as follows:

e  Qutput mappings for each channel.
e Separate setting for high and low priority levels.
e Separate settings for each left turn, right turn or straight signal status for each of the four
channels and priority levels.
The multimode phase selector’s default values shall be programmable by the operator on-site or at a
remote location.

The multimode phase selector shall be capable of three levels of signal discrimination, as follows:

e Verification of the presence of the signal of either High priority or Low priority.
e Verification that the vehicle is approaching the intersection within a prescribed Estimated Time
of Arrival (ETA).
e Determination of when the vehicle is within the prescribed range, either by intensity level or
distance from the intersection.
The multimode phase selector shall include one opto-isolated NPN output per channel that provides the
following electrical signal to the appropriate pin on the card edge connector:

e 6.25Hz + 0.1Hz 50% on/duty square wave in response to a Low priority call.

e Asteady ON in response to a High priority call.

e The phase selector will also have the option of providing separate outputs for High and Low
priority calls for controllers that do not recognize a 6.25 Hz pulsed Low priority request.

e Additional outputs or output modes shall also be available on the auxiliary interface panel.

The multimode phase selector shall accommodate three methods for setting range thresholds for High
and Low priority signals:
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e Based on the approaching vehicle’s Estimated Time of Arrival (ETA). This shall be settable
between 0 and 255 seconds in one second increments. The factory default shall be 30 seconds.
The ETA threshold shall be independently settable by each of the following parameters: vehicle
class, approach channel and priority level.

e Based on the approaching vehicle’s distance from the intersection. This shall be settable
between 0 and 5,000 feet in one foot increments. The factory default shall be 1000 feet. The
distance threshold shall be independently settable by each of the following parameters: vehicle
class, channel and priority level.

e Based on infrared emitter intensity the system shall accommodate setting a separate range from
200 feet (61m) to 2,500 feet (762m) with 1,200 range set points for both High and Low priority
signals.

The multimode phase selector will have the following indicators:

e A STATUS indicator that illuminates steadily to indicate proper operation.

e Alink indicator on the multimode phase selector illuminates green if other radios are within
range.

e Aradio indicator that indicates the status of the communication between the vehicle control
unit and the radio/GPS unit. The indicator illuminates amber to indicate that there is
communication between the vehicle control unit and the radio/GPS unit. The indicator
illuminates green to indicate that a GPS signal has been acquired and the 2.4 GHz radio is on the
air.

e LED indicators (one for High priority, one for Low priority) for each channel display active calls as
steady ON and pulse to indicate pending preemption requests.

The phase selector shall have a test switch for each channel to test proper operation of high or low
priority.

The multimode phase selector shall utilize the time obtained from the GPS satellites to time stamp the
activity logs. The user will set the local time zone (offset from GPS time) via the interface software.

The interface software shall have the capability to set the multimode phase selector to automatically
adjust the GPS time offset for changes in daylight savings time.

An auxiliary interface panel shall be available to facilitate interconnections between the multimode
phase selector and traffic cabinet wiring as well as provide additional outputs.

A multimode phase selector port may be configured to output GPS data at a user selectable baud rate in
the NMEA 0183format. It will output the following messages (depending on the baud rate):

e GGA - Global Positioning System Fix Data (2400 baud and higher)

e  GSA- GPS DOP and active satellites (2400 baud and higher)

e GSV - Satellites in view (4800 baud and higher)

e RMC - Recommended Minimum Navigation Information (1200 baud and higher)

For traffic controllers that are capable of interpreting GPS data in the NMEA 0183 serial format, this GPS
data may be used to synchronize the controller’s clock using the GPS date and time.
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Additionally, a discrete output from the phase selector may be used to reset the traffic controller using
the clock reset function/input of the controller. This output shall be available on the Auxiliary Interface
Panel. This output shall be referenced to the GPS date and time.

This output may be configured as follows:

e Enabled or Disabled

e Time of day reset is activated (12:00 A. M. to 6:00 A.M. in 30 minute increments)
e Duration of reset pulse (100-2,000 milliseconds)

e Repeat every 1to 30 days

The following diagnostic tests are incorporated in the multimode phase selector:

e Power up builtin test

e Communications port tests

e Preemption output test call

e Detector response test

The multimode phase selector shall be capable of call bridging. Call bridging enables the treatment of
two vehicles requesting priority activation to have their calls linked together to hold a call to the
controller so that they may traverse the approach together.

When used with a GPS radio unit, the multimode phase selector shall relay a priority request to the next
adjacent intersection based on the direction indicated by the vehicle’s turn signals.

The multimode phase selector shall support evacuation mode for low priority calls. Upon activation of
this mode from the central management software, low priority vehicle calls shall be recognized by the
multimode phase selector as if they were high priority vehicle calls for a temporary period of time as
defined by the user. This mode shall be supported for both infrared and radio/GPS units. Vehicles
transmitting high priority signals shall continue to maintain priority over the evacuation mode priority
vehicles.

The multimode phase selector shall allow relative priority. Relative priority allows emitter classes to be
used as an additional level of prioritization within priority levels (i.e. high and low priority levels have
different sets of relative priorities). Relative priority shall support up to 16 unique classes in each priority
level (High and Low). Relative priority class level 16 will have the highest weight and 1 the lowest weight
in each. If relative priority is enabled, a priority call will be granted to the caller with the higher class
level within high and low priority levels. A vehicle with a call granted, shall be able to have its call taken
away by a higher level class vehicle. The system shall provide a lockout threshold that once met, shall
disallow higher relative priority calls from taking away a call. Separate thresholds for infrared and
Radio/GPS calls shall be provided. Infrared call thresholds shall be specified as an intensity with a default
value of 1,000. Radio/GPS call thresholds shall be specified as an ETA in seconds. The default ETA shall
be 12 seconds. Threshold values for both types of calls shall be settable via system software. High
priority calls will always be served over low priority calls regardless of either’s relative class. Preemption
for vehicles with the same base priority (high, low) and the same relative priority is done using the
default first come, first served mechanism. Relative priority is capable of being enabled or disabled using
system software. Relative priority for high and low can be separately enabled or disabled using system
software. The default settings for all relative priority (high and low) values will be 15. Relative priority
shall be disabled by default for both high and low priority.
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Card Rack

The card rack consists of a metal enclosure with a dedicated card slot for one phase selector or
discriminator. Either two- or four-channel units may be used. The front panel includes a terminal strip
for connecting the optical detectors and a 9-pin circular connector and harness to connect the infrared
system phase selector’s or discrimator’s outputs and 120 VAC to power the phase selector or
discriminator.

The terminal block, TB1, on the front of the card rack is for primary optical detector connections for
channels A, B, C, and D. It will be located on the left side. The specified function for each pin is:

Channel A (1) primary detector signal input
Channel B (2) primary detector signal input
Channel C (3) primary detector signal input
Channel D (4) primary detector signal input
Detector power
Detector power
Detector ground
Detector ground

PN AWM

The card rack’s J1 connector is located next to TB1 and is for providing all the signals needed to a phase
selector directly to the Econolite controller. The specified function for each pin is:

115 VAC (AC+)

AC return (AC-)

Chassis ground

Not used

Channel A priority control output
Channel B priority control output
Channel C priority control output
Channel D priority control output
Logic ground

LoNOUAWNRE

The card rack will have dimensions of 8.5 inches (21.6 cm) long, 5.25 inches (13.3 cm) wide, and 5.25
(13.3 cm) inches high and a weight of 1.37 Ibs.

“D” Connector Harness and Preemption Panel
A “D” connector harness and preemption panel shall be added to the existing cabinet equipment as

required to fully accommodate the proposed signal priority system.

Intersection GPS Module

A GPS receiver and antenna will obtain the intersection position from the GPS satellite system operated
by the DoD. The time information from the GPS satellites will be used to synchronize the frequency
hopping of the 2.4 GHz radio and to time stamp the activity log. The GPS receiver and the GPS antenna
will reside inside of the radio/GPS module.

A 2.4 GHz spread spectrum/frequency hopping radio will provide the communications from the
intersection to the vehicle as well as from intersection to intersection. The radio shall have a maximum
transmit power of not more than 1 watt. The radio shall have an unobstructed range of at least 2,500
feet (762 m). The radio shall meet FCC Part 15 rules. The radio and the radio antenna will reside inside of
the radio/GPS module
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The radio/GPS module will be housed in a white, impact resistant polycarbonate housing that will
include a water resistant wire entry point. It will contain a water resistant access cover to facilitate cable
termination

The radio/GPS module will be designed for mounting at or near an intersection on mast arms and span
wire poles. The following additional hardware will be needed for mounting the GPS module:

e (1) Pelco Astro-Brac, Stellar Series Clamp Kit, Cable Mount, AS-3009-84-PNC

(1) Pelco Nipple, 1-1/2” NPS, Alum, SE-0436-24-PNC

(2) Pelco Notched Coupling, 1-1/2” NPS x 2”, Alum, SE-0346-PNC

(1) Pelco Reducer Brushing, 1-1/2” NPT x %” NPT, Galvanized Iron, SE-0471-GLV
(1) Pelco Insulator Brushing, 1-1/2” NPS, Black Plastic, SE-401-PNC

(1) 3/4” Close Nipple

The radio/GPS module will communicate to the phase selector via a radio/GPS cable up to 250 feet (76
m) in length.

As an alternate the following radio/GPS unit and radio GPS antenna, may be used in the intersection.

The radio/GPS module will have dimensions of no greater than 4.5 inches (11.4 cm) wide by 2.75 inches
(7.0 cm) high by 8.0 inches (20.3 cm) long. This module may also be used in the intersection

The radio/GPS antenna will be a hemispherical dome with a height of 1.43” (3.6 cm) a diameter of 2.85”
(7.2 cm) with a pair of 15’ (4.6 m) coax cables with factory terminated SMA connectors. One of these
connectors will have a pin and the other will have a socket. This antenna will include one element for
receiving the GPS signal and one element for transmitting and receiving the radio signal. This antenna
(along with the radio/GPS module described in paragraph 5 above) may also be used in the intersection

Radio GPS Cable

The radio/GPS cable will deliver sufficient power from the phase selector to the radio/GPS module and
will deliver the necessary quality signal from the radio/GPS module to the phase selector over a non-
spliced distance of 250 feet (76 m). Use of coaxial cable is not permitted for this cable.

The radio/GPS cable will deliver sufficient power from the vehicle control unit to the radio/GPS module
and will deliver the necessary quality signal from the radio/GPS module to the vehicle control unit over a
non-spliced distance of 50 feet (15 m).

The cable will be of durable construction to satisfy the following installations:

e Direct burial.

e Conduit and mast arm.

e Exposed overhead (supported by messenger wire), not to be connected to existing messenger
wire.

The outside diameter of the cable will not exceed 0.4 inches (10.16 mm).
The insulation rating of the cable will be 300 volts minimum.

The temperature rating of the detector cable will be -40°F (-40°C) to +19429F (+909C).
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The conductors will be AWG #20 (7x28) stranded and individually tinned. The cable will be shielded and
have a drain wire to provide signal integrity and transient protection.

The radio/GPS cable wires shall be color coded as follows:

e Yellow/Yellow-Black dot for Radio transmit.

e Blue/Blue-White dot for Radio receive.

e Orange/Orange-Green dot for Radio clock.

e Brown/Brown-White dot for GPS power and common.
e Violet/Violet-White dot for Radio power and common.
e Bare for shield drain.

When the aluminum enclosure version of the radio/GPS module is used, a radio/GPS cable assembly
using the above cable with a 15-pin connector that will mate with the connector on the radio/GPS
module will be used.

On-site Interface software
Interface software shall be provided to manage the multimode phase selector while on-site at the
intersection.

The on-site software shall be provided on CD-ROM or via download from the vendor’s website.
The on-site software shall be supported on Windows™ XP and Windows™ 7 operating systems.

The vendor shall provide minimum hardware configuration information for computer(s) running the on-
site software.

The on-site software shall provide context-sensitive online help.

The on-site software shall allow the user to view and update all programmable configuration parameters
of the multimode phase selector.

The on-site software shall allow the user to provide intersection name and approach names for each of
the four channels and store these as part of the multimode phase selector configuration.

The on-site software shall allow the user to view and update valid and blocked vehicle codes for the
multimode phase selector.

The on-site software shall allow the user to create preemption zones directly on a GIS map. Provided the
map data is complete, it shall not be necessary to drive a vehicle to create the preemption zones. In
areas where map data is incomplete or incorrect, it shall be possible to record points to be used as a
reference to create the preemption zones.

The on-site software shall allow the user to save the configuration from the multimode phase selector to
a file.

The on-site software shall allow the user to restore the configuration for a multimode phase selector
from a saved configuration file.

The on-site software shall allow the user to print the multimode phase selector configuration.
The on-site software shall allow the user to view the activity log from the multimode phase selector.
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The on-site software shall allow the user to save the activity log to a file.
The on-site software shall allow the user to print the activity log.

The on-site software shall allow the user to update firmware for all upgradable modules of the
multimode phase selector.

The on-site software shall display current status of all vehicles within range of the multimode phase
selector, both in table format and displayed on a GIS map (GPS Vehicles only). The following details shall
be tracked (Fields will vary by vehicle type):

e The approach channel

Vehicle code

Priority level

Preempt / priority status

No preempt cause

Turn signal status

Signal strength

Unit ID

e Radio channel

e ETA, distance, heading and velocity of vehicles in approach corridor
e Source of the call: vehicle or intersection

e Green phase monitoring with information on the current greens
e Active preemption / priority output

o Noise levels

e Intensity

e Primary or Auxiliary detector

The on-site software shall display current status of all other intersections within radio range of the
multimode phase selector. The following details shall be tracked:

Name

Radio channel

Signal strength

Number of vehicle tracked

Number of satellites heard

Fix type

Horizontal and position dilution

Unit ID

The on-site software shall display current status of visible GPS satellites. The following details shall be
tracked:

SE 0 o0 Ty

e |Intersection latitude and longitude
e Fixtype
e Horizontal and position dilution
e Satellite number, elevation, and azimuth
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Central Management software

The central management software shall be provided with installation support services to interface with
phase selectors via customer communication architecture. A new server shall be provided by the
contractor.

The central management software shall be provided on CD-ROM.

The server software shall run on new standalone Windows™ Server 2003 or Windows Server 2015. The
client software shall run on Windows™ Server 2003, Windows Server 2008, Windows XP, or Windows 7.

The vendor shall provide minimum hardware configuration information for computer(s) running the
central management software.

The central management software shall provide context-sensitive online help.

The central management software shall provide the functionality detailed for the on-site software
above, allowing the user to configure and monitor individual multimode phase selectors remotely,
except that configuration settings directly related to intersection wiring shall only be modifiable via the
on-site software.

The central management software shall track all configuration changes made through the central
system, including the user who made the change, the date and time of the change, and the specific
configuration information changed.

The central management software shall provide for management of the priority system by jurisdiction,
intersection, agency and vehicle.

The central management software shall provide asset inventory information of all configured phase
selectors, including component serial numbers and firmware versions.

The central management software shall provide asset inventory information of all configured vehicles,
including component serial numbers.

The central management software shall allow the user to directly manage the security of the priority
control system. Supported security levels include 1) all vehicles allowed, 2) all vehicles allowed except
uncoded vehicles, 3) all vehicles allowed except uncoded and default-coded vehicles, and 4) only those
vehicles allowed where mutual aid agreements exist.

The central management software shall allow the user to block access to the priority control system by
specific vehicle, vehicle code, or agency.

The central management software shall allow the user to schedule a job to update security settings in
each phase selector, or within a selected jurisdiction or intersection set.

The central management software shall allow the user to schedule a job that updates firmware in each
phase selector, or within a selected jurisdiction or intersection set.

The central management software shall support regular collection of priority call status, equipment
health status, and communications status across any/all configured intersections.

The central management software shall be highly scalable, so that adding additional intersections may
be supported with corresponding increases in system processing, memory, and storage capacity.
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The central management software shall display the current (when last polled) operational status of each
phase selector, including whether the phase selector has an equipment health or communications issue,
is currently in a priority call, and/or is operating in evacuation mode.

The central management software shall display active (in-progress) priority calls and recently logged
priority calls, filterable by jurisdiction, agency, vehicle, intersection, and/or priority call attribute.

The central management software shall display recent system events, including equipment and
communications status, filterable by jurisdiction, intersection, event severity, and/or additional event
attributes.

The central management software shall provide a configurable alerting interface that may send
email/text messages when designated priority calls or system events occur.

The central management software shall store all collected log and configuration information in the
central database, and augment all log data to include agency, vehicle, and intersection information as
configured by the user.

The central management software shall provide ad-hoc and scheduled reports for system usage, usage
by agency, vehicle and intersection, unauthorized vehicles, unregistered vehicles, and excessive
preemption duration.

The central management software shall support analysis of all system log data through sorting, filtering,
and pivot table analysis of all log fields.

The central management software shall allow the user to configure multiple evacuation plans, including
the sets of intersections to be placed into evacuation mode and the time and duration of the evacuation
plan.

The central management software shall manage the replacement of phase selectors from central by
provisioning the specific configuration for the intersection from the central management software
database.

The central management software shall support user roles such that each user is allowed to perform
only those operations essential to their position.

The central management software shall provide a mechanism to import configuration and log
information from offline intersections (those without communication to the central server) into the
management database.

Standard Specifications

All equipment supplied as part of the priority control system intended for use in the controller cabinet
will meet the following electrical and environmental specifications spelled out in the NEMA Standards
Publication TS2 2003, Part 2: v02.06.

e Line voltage variations per NEMA TS2 2003, Paragraph 2.1.2.

e Power source frequency per NEMA TS2 2003, Paragraph 2.1.3.

e Power source noise transients per NEMA TS2 2003, Paragraph 2.1.6
e Temperature range per NEMA TS2 2003, Paragraph 2.1.5

e Humidity per NEMA TS2 2003, Paragraph 2.1.5

e Shock test per NEMA TS2 2003, Paragraph 2.2.9.
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e Vibration per NEMA TS2 2003, Paragraph 2.2.8

Non-Destructive Transient immunity NEMA TS2 2003, Paragraph 2.1.8.

Input-output terminals NEMA TS2 2003, Paragraph 2.1.7.

FCC Part 15 Subpart B Class A EMC Standard

Canada ICES-003, Issue 4:2004 Class A EMC Standard

e EN 50293: 2000 Electromagnetic Compatibility — Road Traffic Signal Systems — Product Standard.
e EN61326-1:2006 EMC Standard

e ENS55011:2007 +A2:2007 EMC Standard.

Warranty

The manufacturer of the required priority control system will warrant that, provided the priority control
system has been properly installed, operated and maintained, component parts of a matched
component system that prove to be defective in workmanship and/or material during the first five (5)
years from the date of shipment from the manufacturer will be covered in a documented system-
protection plan. Additionally the manufacturer must provide an added five-year maintenance plan for
repair or replacement for a total of ten (10) years of product coverage.

The protection plan will warrant that component parts of a matched component system that are not
subject to coverage limitations and prove to be defective in workmanship and/or material during the
first five (5) years from the date of shipment from manufacturer will be repaired at no charge, and that
extended coverage will be available for an additional five (5) years.

In total, the warranty/maintenance coverage must assure that system components will be available to
allow system operation during the ten (10) year warranty/maintenance coverage.

A copy of the manufacturer's written warranty outlining the conditions stated above will be supplied
with the bid. Coverage and coverage limitations are to be administered as detailed in the
manufacturer’s Warranty/Maintenance document.

Testing

The contractor will develop, document and implement a Field Unit Verification/Validation Performance
Test Plan. The Verification portion of the plan will demonstrate system performance to the
specifications guaranteed by the equipment provider and insure that the installations are completed per
manufacturer documented installation procedures. The Validation portion of the plan will demonstrate
that the system meets user expectations as defined in the IFB document(s) and insure that any/all
performance issues have been addressed.

The contractor will work with the user, stakeholders, and installers to finalize, coordinate and
implement the Field Unit Verification/Validation Performance Test Plan. Successful Bidder will,
furthermore, document and distribute Verification/Validation Performance Test Plan results in a
predetermined and agreed to format.

The Field Unit Verification/Validation Performance Test will be completed no later than 60 days after
award of contract. The Final Test Plan will specify the number of completed intersections and vehicles
required to perform a comprehensive test.

METHOD OF MEASUREMENT

The contract unit price for Multimode Phase Selector assembly, furnished and installed will include all
labor and equipment specified in this Special Note, and miscellaneous materials necessary for a
complete and acceptable installation, including new or additional surge protection equipment if
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necessary to accommodate the new equipment and operational software packages, firmware, and
warranty documentation.

BASIS OF PAYMENT
Prices and payment will be full compensation for all work specified in this Special Note. Payment will be
made under:

Unit Description
Each Multimode Phase Selector (w/ Pole Mounted Antenna)
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APPENDIX A —STANDARD CONSTRUCTION DRAWINGS FOR JUNCTION BOXES
(PULL BOXES)
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APPENDIX B = LOUISVILLE METRO PUBLIC WORKS & ASSETS UTILITY POLICY
2016 (REVISED MAY 17, 2017)
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REVISION

Add section V(A)(3) to address microtrenching in pavement, Add
Appendix-C, Microtrenching Specifications. Misc. definitions added
in section V(A)(2) to cover DAS systems and restricting pole
heights. Allowable distances between existing DAS antennae also
defined. Conditions for conduit placement outlined.
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UTILITY POLICY
The utility policy is established to describe the means and methods by which any contractor or
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franchised or legislatively empowered utility companies or those working for such entities (hereinafter
referred to as “Permittee”) will be permitted to work within the Louisville-Jefferson County Metropolitan

public right-of-way.
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I PURPOSE & BACKGROUND

This policy is established to describe the means and methods by which any Permittee or franchised or
legislatively empowered Permittee will be permitted to work within the Louisville/Jefferson County Metro
(hereinafter referred to as “Metro”) right-of-way.

The placement of utilities in Metro's rights-of-way is at the discretion of the Louisville Metro Public Works
Department (hereinafter referred to as “LMPW") under Chapter 53 of the Louisville Metro Code of
Ordinances (hereinafter referred to as “LMCO”). LMCO 53.06 of the Code states: that "...No person other
than an authorized officer or employee of the Metro Department of Public Works shall make any opening,
cut, or excavation in or under the surface of any street, alley, sidewalk, or highway of Louisville Metro
without a written permit from the Director.”

It is recognized that there is a need to accommodate Permittee in the provision of public services; however,
Metro must ensure that the primary purpose of the street, passage of vehicular, bicycle and pedestrian
traffic, is maintained to the greatest extent possible. The use of the street corridors by Permittee is
secondary to the movement of traffic. This policy strikes a balance between the public need for efficient,
safe transportation routes and utility services within these routes.

II POLICY OBJECTIVES
Based on the Metro Code requirement, this utility policy has three primary objectives.

A. Ensure Public Safety / Minimize Public Inconvenience

First, Metro must ensure that the public safety is maintained and that public inconvenience is minimized by
establishing time constraints for utility work, response time for utility repairs to the pavement, and
standards for work zone safety.

B. Protect Public Infrastructure

The second objective is to protect the public's infrastructure investment by establishing repair standards for
the pavement when utility cuts are made, and by specifying the inspection requirements for street repairs.
Standards include but are not limited to: Americans with Disabilities Act (hereinafter referred to as “"ADA")
Standards for Transportation Facilities; Kentucky Transportation Cabinet Standard Drawings and
Specifications; and Louisville Metro Standard Drawings and Specifications.

C. Facilitate Right of Way

The third objective is to facilitate utility work within the right-of-way through the standardization of utility
placements and the maintenance of an efficient permit process.

To guide the staff, Permittee, and Permittees in achieving the above stated objectives, the following policy
has been prepared. The policy is intended to provide general guidance only. Specific requirements will be
developed based on site-specific conditions. Also, as with any policy, exceptions may be granted as
deemed necessary by the Director of Public Works or designee (hereinafter referred to as “Director”).
LMPW will conduct periodic reviews of the policy and invite Permittee's input in order to make this
document an effective tool for the conduct of our mutual responsibilities to serve our respective
"customers".

To meet all requirements of law, including but not limited to, the Americans with Disabilities Act (ADA), the
Kentucky Department of Transportation (KYTC) Standard Designs, the Manual on Uniform Traffic Control
Devices, Louisville ordinances, MSD Standards, Roadside Design Guide, Parks policies, and AASTHO.

111, PUBLIC SAFETY/MINIMIZE PUBLIC INCONVENIENCE

LMPW is charged with managing and coordinating all construction in Metro rights-of-way and easements. A
major objective is to provide for public safety and to minimize inconvenience during the course of
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construction activities within Metro. Accordingly, the constraints specified below vary according to the
classification of the work area.

A, Work Within the Pavement

1. General

There must be at all times sufficient traffic lanes open to permit a substantially normal flow of
traffic and proper provisions for maintenance of traffic. Street intersections must be kept open to
traffic, sufficient space being provided for two (2) lanes of traffic unless an exception is granted by
the Director. Traffic lanes shall be a minimum of ten (10) feet wide unless lanes of lesser width are
approved by the Director. All exceptions to the Utility Policy shall be in writing.

When notified by Metro of an improper maintenance of traffic, the Permittee shall provide proper
provisions for traffic control immediately. In case of emergency, arrangements are to be made by
Permittee with the Police Department so that officers may be assigned to handle traffic until
facilities for traffic maintenance can be obtained and placed. If proper facilities for maintenance of
traffic and/or proper provisions for traffic control are not being provided by the Permittee, LMPW
may take necessary steps to place traffic maintenance and traffic control facilities in proper
condition. The cost thereof shall be collected from the Permittee.

Steel plates or bridges of sufficient size shall be furnished to cover openings, and to provide
crossings over trenches or new pavement on main thoroughfares and at important intersections.
The plates or bridging shall be securely fastened in place to prevent movement. It shall remain in
place when no work is being done on a particular length of opening on which it is used as a cover.
Temporary paving with a cold asphalt mix should be used to feather the edges of the plate to form
a wedged taper to cover the edges of the steel plate in advance of oncoming traffic. Other
alternative methods to accomplish this will be considered for approval.

When the final surface is not installed after backfilling of the trench, it shall be necessary to place a
temporary surface on any street cut opening. The temporary surface installation and maintenance
shall be the responsibility of the Permittee until the permanent surface is completed and accepted.
The temporary surface shall be either hot mix asphalt, cold mix asphalt or concrete. Temporary
asphalt surfaces shall be compacted and rolled smooth with a drum vibratory roller.

Meter Bagging: For parking meter bagging requests, a permit from the Parking Authority of River
City (PARC) is required. When permit has been obtained, contact PARC at 574-3817 with Meter

and permit number as well as location(s). If work vehicles will be parking on site the permit must
be in the window and visible at all times. Bagging must be done 24 hours in advance of any work.

. Arterial Streets

Arterials are those streets in Louisville Metro designated as major thoroughfares (See Public Works
Street Class on LOJIC). Being essential to the safe movement of the majority of citizens, these
streets require stricter regulation to maintain the orderly and safe flow of traffic. Unless sufficient
traffic lanes remain open to permit a substantially normal flow of traffic, work will be confined to
the hours between 9:00 a.m. to 3:00 p.m. and 6:00 p.m. to 6:00 a.m., however, the Director may
grant a change in hours.

When the final surface is not immediately installed after backfilling of the trench, it shall be
necessary to place a temporary asphalt surface on any street cut opening. The temporary surface
installation and maintenance shall be the responsibility of the Permittee until the permanent surface
is completed and accepted.

Collector Streets

These are all streets which connect local streets to arterial streets. Note: restrictions such as those
for arterial streets may apply depending on peak traffic hour activity. Generally, there will be no
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restrictions on work hour or work days; construction shall be limited to 7:00 a.m. — 8:00 p.m.
Monday through Friday (emergency work excluded). Two-way traffic shall be maintained at all
times during peak traffic times; one lane closure will be allowed between 9:00 a.m. and 3:00 p.m.
with flaggers.

Permanent restoration shall occur within one (1) week except as outlined by Public Works in the
Permit. When the final surface is not installed within one (1) week after backfilling of the trench, it
shall be necessary to place a temporary asphalt surface on any street cut opening. The temporary
surface installation and maintenance shall be the responsibility of the Permittee until the permanent
surface is completed and accepted.

4. Local Streets

These are those streets and cul-de-sacs which provide direct access to adjacent property or
individual homes. Generally, there will be no restriction on work hours or workdays. Construction
hours shall be limited to 7 a.m. - 8 p.m. Monday through Friday (emergency work excluded). At
least a single lane shall be provided for two-way traffic with a flagman available for control.

Permanent restoration shall occur within two (2) weeks except as outlined in the Permit. When the
final surface is not installed within two (2) weeks, it shall be necessary to place a temporary surface
on any street cut opening. The temporary surface installation and maintenance shall be the
responsibility of the Permittee until the permanent surface is completed and accepted.

B. Work Outside the Pavement

All work areas within the public right-of-way and outside the pavement shall be restored to their original
condition or better after work completion. Pits/trenches that remain open overnight shall be secured to
protect the public and adjoining property. In no case shall any work area outside of the pavement be left in
a disturbed state longer than 30 days. When notified of a failure in the work area (i.e. cave-in), the
Permittee shall respond and repair said work within twenty-four (24) hours.

C. Work Areas Generally

Disturbed areas shall be limited to no more than 300 linear feet of open trench before temporary repairs are
initiated.

Care should be taken in job site parking to avoid damage to sidewalks and landscaping. Any curb, gutter,
sidewalk or landscaping damaged by the utility shall be removed and replaced within thirty (30) days after
the damage has occurred. Parked construction vehicles and equipment shall not restrict private property
access for both pedestrians and traffic, nor hinder sight distances for traffic.

When notified by LMPW, or any other Metro entity, of an unsafe opening, the Permittee shall respond within
twenty-four (24) hours.

No work will be permitted (except for emergencies) on certain streets during special Metro events, such as
Derby, Thunder Over Louisville, etc., or others so designated in writing by the Director.

Salvage Requirements for work in Preservation Districts: In preservation districts the Permittee must be
aware of type of street, sidewalk & curbing to determine type of repair or restoration needed. All areas
within the designated historic preservation areas must be repaired using like materials and restored to its
original condition. For information on historic preservation areas you can go to the following link:
http://www.louisvilleky.gov/PlanningDesign/Historic+Landmarks +and+Preservation+Districts+ Commission.
htm

Work in a Restricted District: Pursuant to LMCO Section Chapter 53, all work in District A must comply with
the provisions of LMCO Chapter 53.

The Permittee shall provide and maintain safeguards, safety devices and protective equipment and take any
other needed actions as may be necessary to protect the public and property in connection with their work.
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The presence of barricades, lights, or other traffic control devices provided and maintained by any party
other than the Permittee, shall not relieve the Permittee of this responsibility. All traffic control around
construction sites shall be in accordance with the Manual for Uniform Traffic Control Devices (MUTCD) and
Louisville Metro Pre- Approved Plans, subject to modification for specific locations by LMPW Traffic
Engineering.

Erosion and sediment control around work sites shall be in accordance with the Louisville Metropolitan
Sewer District (MSD) standards. Inlet protection shall be provided at curb inlets and yard drains. Under no
circumstances shall material (sediment, gravel, concrete, asphalt, etc.) be washed into storm drains.

Excess material/sediment shall be allowed to dry and then be removed by vacuum sweeper or shovel and
hauled away. Street washing shall be allowed only after sediment is removed in this manner. Effluent from
dewatering operations shall be filtered or passed through an approved sediment-trapping device, or both,
and discharged in a manner that does not adversely affect adjacent property. Saw cutting effluent and
waste shall not enter the storm system and the Permittee conducting the saw cutting shall be prepared to
collect the effluent and waste before starting the work. Upon notification of excessive erosion or sediment
around work sites, the Permittee must take corrective action within twenty-four (24) hours.

Iv. PROTECT THE PUBLIC INFRASTRUCTURE

The inspection process is the primary instrument by which LMPW seeks to protect the public investment in
its infrastructure. Through a uniform and responsive inspection process, the public can be assured that
work has been completed in accordance with current standards for reconstruction and site restoration. The
objective of LMPW's inspection effort is to ensure that Metro infrastructure attains its maximum useful life
and utility restoration callbacks are minimized.

A. Quality Assurance/Quality Control/Inspection

Every street and street repair situation is unique. Design criteria and construction standards cannot address
every situation but, in order to maintain some form of consistency, these standards have been developed.
In most cases, they provide the minimum acceptable standards for construction or repair. Consequently,
when strictly applied, they will provide the minimally acceptable product. Therefore, this criteria has been
developed to maintain the same integrity of the street pavement and subsurface condition prior to its being
cut for utility installations.

Metro's quality assurance effort complements the Permittee's quality control efforts. Quality assurance is
provided through the LMPW staff, who are responsible for the inspection of all right-of-way work. The staff
serves as liaison with the Permittee to advise on construction standards, to coordinate activities between
Metro and other Permittees and to advise on the extent of restoration.

Quality control is the responsibility of the Permittee. The Permittee is expected to be familiar with the
applicable standards referenced herein and to employ qualified subpermittees who utilize these standards in
the restoration of the right-of-way. Permittees who fail to comply with these standards risk exclusion from
performing future right-of-way work.

Surface tolerances for street repairs should meet the standard for new construction. That is, the finished
surface of the street repair should be tested with a ten-foot (10) straightedge parallel to the centerline or
perpendicular across joints. Variations measured from the testing face of the straightedge to the surface of
the street repair should not exceed one-quarter-inch (%4").

B. Reconstruction/Restoration Standards

The proposed criteria are guidelines to achieve the goal of "Quality" in street repairs. When used in
conjunction with good planning and judgment, the repair methods will maintain the street at an acceptable
condition with minimal degradation. All restoration shall result in a work site condition equal to or better
than that which existed prior to construction. The following provisions will serve as guidelines for work in
Metro:
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1. Pavement:

Before any digging commences in pavement, the pavement shall be sawcut around the perimeter
of the proposed trench. Pavement cuts shall be filled with compacted select material. Either
concrete or asphalt will be placed to match at a minimum the existing street cross section.

Select material shall be placed in an excavation in lifts and compacted as indicated in the “Report of
Trench Backfill Procedure Updates for LWC, LG&E and MSD Pavement Restoration,” University of
Louisville Center for Infrastructure Research; and Stantec Consulting Services.

Once the compacted backfill has been placed, the asphalt cutback shall be made. The cutback will
extend 1 foot minimum on each side of the opening and will be over undisturbed existing base. All
edges of the opening shall be neatly cut with an asphalt saw and uniformly tacked. In concrete
pavement, the depth of the cutback excavation shall be to the depth of existing concrete pavement
or eight-inches, whichever is greater. In asphalt pavement, the depth of the cutback excavation
shall be to a depth of ten-inches (10”) to allow for an eight-inch (8”) concrete cap and a two-inch
(2") asphalt surface.

When it is necessary to use cold patch in an opening due to the unavailability of plant mix
materials, the cold patch will be compacted with a vibratory drum roller.

Pavement restoration will be approved based on their general appearance as well as their
“rideability.” Rideability is defined as a leveling tolerance to within one-quarter inch (1/4") at any
point across the street cut as it relates to the surrounding asphalt street surface.

In all cases, site clean-up is necessary and required.

2. Overilay Requiremernits:
All public streets will be overlaid when any of the following conditions apply:

a. When any underground facility is installed in the street and is parallel to the centerline of
the right-of-way, the street must be overlaid from curb line or edge of pavement to curb
line or edge of pavement for the entire length of the utility extension. If the utility
extension terminates within 150 feet of the near right-of-way line of an intersecting street,
the overlay shall extend to said right-of-way line. Otherwise, the overlay shall extend 15
feet from the end of the excavation. If granted an exception by the Director, limits of
overlay may be reduced to existing joints in the pavement.

b.  When any underground facility is installed in the street and is perpendicular to the right-of-
way centerline, and, if there are three such crossings within 150 feet of each other, the
overlay shall encompass all excavations and extend from curb line or edge of pavement to
curb line or edge of pavement. If the last excavation is within 150 feet of the near right-of-
way line of an intersecting street, the overlay shall extend to said right-of-way line.
Otherwise, the overlay shall extend 15 feet from the end excavation. If granted an
exception by the Director, limits of overlay may be reduced to existing joints in the
pavement.

¢.  When any underground facility is installed in the intersection of two streets, the entire
intersection must be overlaid to the extended right-of-way line of each intersecting street.
If granted an exception by the Director, limits of overlay may be reduced to existing joints
in the pavement.

An adequate overlay will consist of a 2" mill around the perimeter of the proposed overlay, tack
coat and a 2" overlay of surface asphalt, with sealing on all of the joints.
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. Signalized Intersections

In no case shall a Permittee cut into the pavement of a signalized intersection without having
contacted LMPW Electrical Maintenance (hereinafter referred to as “EM”) Shop at (502)574-3261
forty- eight (48) hours prior. EM will locate buried loop detection devices so as to protect them
from damage. Any Permittee that damages a loop detector will have the loop repaired or be
charged for the repair or reinstallation of the device.

Pavement Marking

Lane striping or other painted and affixed delineators which are removed by Permittee shall be
replaced by the Permittee before restoration will be considered complete. The inspector will notify
the Permittee of the product (traffic paint, thermoplastic, raised pavement markers, lane tape) and
applications, and Traffic Engineering will approve all traffic delineation materials. If pavement
markings are not properly replaced twenty-four (24) hours after written notice to the Permittee,
LMPW may take necessary steps to replace pavement markings. The cost thereof shall be collected
from the Permittee.

Sidewalk

Sidewalks damaged by Permittee shall be removed and replaced in full sections. A section's size
will be determined by the adjacent sections or Metro inspector.

All edges of concrete to be removed shall be sawcut and then formed from construction (or
dummy) joint to joint. Any sections of sidewalk which have been undermined as work progressed
will also be cut out and replaced with suitable backfill prior to replacement.

Should damage to Metro sidewalks be observed after the work has been completed, the Permittee
shall be notified in writing to perform the repairs within thirty (30) days. Where sidewalk sections
are removed at street corners, the sidewalk and adjacent curb shall be restored as a curb cut
handicapped ramp. Construction of the ramp shall be in accordance with current ADA standards.

. Aprons

Driveway aprons will not be "patched" following utility work. All edges of concrete restoration shall
be sawcut and the property owner's access to his/her property shall not be unreasonably denied.
In the event of a repair being necessary, an apron will be repaired with the same material from
which it was made (i.e. exposed aggregate aprons will be repaired with exposed aggregate
concrete).

Curb and Gutter

When curb and gutter is replaced, it will be restored to the nearest joint. Match existing curb
elevations and ensure constant grade and positive drainage. Expansion material will be used at
Joints. Should the work include removal of a section which was finished with a dummy joint, the
Permittee will saw cut the joint prior to forming and pouring the new section.

. Street Crossings

In streets that are less than five (5) years old or have a Pavement Condition Index (PCI) greater
than 85, the LMPW reserves the right to deny any street excavation or require repairs that are over
and above these specifications.

Utility Marking

The overly-large paint marks left after utility marking is a source of concern to Metro. Marks made
on curbs as well as beyond the location which will not be removed during construction have a
tendency to remain in place for an indefinite time. Therefore, Metro's policy is that marks shall be
large enough and frequent enough so as to be seen by the Permittee but not so as to become
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graffiti on the pavements, curbs, and sidewalks. Marking of valve box and service locations shall be
made neatly and be less than four inches square. As the use of concrete pavers and specialty
concrete finishes increases, the Permittee are specifically cautioned to be discrete with marks on
these surfaces, whether on Metro-owned or private property.

10. Grass Areas and Trees

All areas that have been landscaped prior to construction shall be restored to original or better
condition. Un-landscaped areas that were otherwise covered with vegetation shall be reseeded
with grass seed after construction. In areas that have been previously sodded, sod will be
considered the appropriate restoration.

Trees will not be removed or heavily pruned in the course of programmed utility work without prior
review by Metro’s arborist.

In the event that construction may impact a tree root zone area (that area underneath the drip line
of the tree), Metro may require boring the utility instead of an open trench.

11. Landscaped Areas

Metro has done extensive landscaping in areas of Metro, principally in medians of arterial streets.
When work is planned in one of these planted areas, it is the Permittee’s responsibility to contact
the Metro Arborist two (2) days prior to the start of work for consultation and possible
removal/replacement of plantings. LMPW will determine procedures to be followed for
maintenance of the plants and their policies will govern.

In cases where above ground work needs to be screened or where existing plant materials must be
replaced, the Permittee will install landscaping materials in accordance with a landscape plan
provided by tetisvitle Metro. Appendix A — “Standard Landscaping Screening Materials for Use in
the Public Right-of-Way"” and “General Landscaping Notes” outlines in general acceptable materials
and practices.

12. Special Construction

Areas such as Historic Preservation Districts, Historic Registries, Fourth Street, West Main Street,
historical alleys consisting of exposed aggregate sidewalk, brick paving, granite curbs, cobblestones
and “bomanite” type concrete are extremely difficult to match and may require replacement of
entire slabs versus patching. Extreme care is required when working in these areas. All work
under the pavements in these areas will require prior coordination with LMPW.

13. Parks and Parkways

Louisville Metro Parks is committed to the preservation, protection and enhancement of Louisville
Metro parks and parkways and general guidelines for work in those parks and parkways is provided
in Appendix B.

14. Brick Paver Salvage

Brick masonry pavers that are removed by any person or by Metro shall be salvaged by Permittee
and stored by LMPW for future use. Salvaged or harvested brick masonry pavers can then be used
for the purposes of preservation and maintenance of existing brick streets and alleys. Pavers that
are installed pursuant to this section shall be installed using the same construction processes and
techniques as used in the existing historic surface where possible (LMCO 97.095).

15, Environmentally Sensitive Areas:

Proposed Permittee work in environmentally sensitive areas, which include wetlands, streams,
unstable slopes, and areas of differential settlement (i.e. peaty soils) may require a review by MSD
for possible mitigation requirements. It is the Permittee's responsibility to educate itself on the
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location of sensitive areas. The Louisville Jefferson Information Consortium (LOJIC) has interactive
maps showing these areas within Metro limits.

V. FACILITATE RIGHT-OF-WAY WORK

Metro recognizes that work within its rights-of-way by Permittee is necessary in order to provide our citizens
with essential services. Accordingly, an efficient and responsive right-of-way permitting process has been
established to avoid delays in allowing Permittee to maintain service to their customers. Also, by
establishing uniform placements for utilities, conflicts between utilities may be minimized, benefiting all

parties.

A. Standards for Various Utility Elements

The following information provides location and configuration standards for utilities for new developments
and redevelopments, existing rights-of-way, easements, and Metro Capital projects. This section also
addresses the requirements for telecommunication elements proposed to occupy and function within the
right-of-way. The goal is to standardize and document Metro requirements regarding the placement of
utility and telecommunication elements in accordance with applicable Metro standards, ordinances,
regulations, and long-range plans, and current accepted utility standards.

1. Utility Elements

a.

Meters: Where practical, water meters are to be located within two feet of the back of the curb
or at the property line where there is no curb and gutter. When possible, avoid placing within
sidewalks or driveway aprons. Where new driveway aprons are to be built over existing water
meters, towisville Metro shall notify the Louisville Water Company and advise the homeowner
of conflict consequences.

Poles: With all new street side pole installations, including those poles installed to support a
small cell antenna and, where required, associated attached appurtenances, consideration
should be given to clear zones as designated by the Roadside Design Guide. See Section B.
hereof for additional standards related to small cell antennae. Downguys shall be minimized
and provided with yellow covers. Unused or abandoned guy anchors shall be removed (not cut
flush) six inches (6") below grade and sidewalk section replaced, or surface backfilled and
restored to original contours.

In specific areas (e.g. Central Business District) and in any new development (e.g. capital
projects and subdivisions), Metro reserves the right to require underground services. Any
proposed overhead facilities shall be subject to review by the Director. 