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" File No. 50608- Request for Proposal for Design Services- Street Lighting LED Conversion
Thursday November 15, 2012 @ 11:00 AM

FILE NO. 50608
REQUEST FOR PROPOSAL FOR DESIGN SERVICES
STREET LIGHTING LED CONVERSION
CAMBRIDGE, MASSACHUSETTS 02139

Sealed proposals will be received at the Office of the Purchasing Agent, Room 303, City Mall, 795

Massachusetts Avenue, Cambridge, Massachusetts 02139 until 11:00 a.m., on Thursday, 1

November 15, 2012 for furnishing the following to the City of Cambridge: }
|
|

The City of Cambridge, Massachusetts seeks proposals for a consuttant to develop bid
documents for a project to convert street lighting in the City to LED technology and install a
wireless master control system in order to significantly reduce energy use. Services sought
include lighting consulting to develop bid documents and for construction administration for

-----———- - the conversion project. The Designer must be familiar with construction methods, working
drawings, public bid requirements, and electrical and fire safety codes, and must have
demonstrable experience in LED sireet light technology. The confract will be for one-year
with two one-year options to renew. It is anticipated that the Street Light LED conversion will
take place over a three year period.

_Copies of the Request for Propoesal may be obtained at the Office of the Purchasing Agent an and
after Thursday, October 25, 2012, between the hours of Monday 8:30 am. and 8:.00 p.m.,

- -Fuesday thru Thursday, 8:30 a.m. to 5:00 p.m. and 12:00 Noon on fFridays. This RFP may be
downloaded from the City's website, www cambridgema.qov, Online Services, Current Bid List,
Design RFP, File No.50608.

The successful offerors must be an Equal Opportunity Employer. The City of Cambridge reserves
the right to reject any or all proposals, waive any minor informalities in the proposal process, and
accept the proposal deemed to be in the best interest of the City. The City of Cambridge has
established or will establish prior to negotiations a not-to-exceed fee.

THERE MUST BE NO MENTION OF THE APPLICANTS FEE IN THE PROPOSAL. ANY
MENTION OF THE FEE WILL SUBJECT THE PROPOSAL TO REJECTION.

Questions concerning the Request for Design Services may be submitted in writing by 4:00
p.m., Wednesday, November 7, 2012 to the Purchasing Agent, Cynthia H. Griffin, at the
address abhove or by fax (617-348-4008). Addenda will be posted to the Purchasing Department
website notifying all vendors of questions and answers.

One original and Six (8) copies of the proposal (no-hard binders). marked “RFP for Design
Services Street Lighting LED Conversion® must be received by Cynthia H. Griffin, Purchasing
Agent, City of Cambridge, 795 Massachusetis Avenue, Cambridge prior fo 11:00 a.m., on
Thursday, November 15, 2012. Any proposals received after such time will not be accepled,
unless the date and time has been changed by addendum.

Delivery to any other office or department does not constitute compliance with this paragraph,
unless the proposals are received by the Purchasing Department by the established deadline. It is
the respensibility of the applicant to assure proper and timely delivery.

Cynthia H. Griffin
Purchasing Agent
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File No. 50608- Request for Proposal for Design Services- Street Lighting LED Conversion
Thursday , November 15, 2012 @ 11:00 AM

REQUEST FOR PROPOSAL FOR DESIGN SERVICES
STREET LIGHTING LED CONVERSION
CAMBRIDGE, MASSACHUSETTS 02139

SECTION I SCOPE OF SERVICES
Background

The City of Cambridge, Massachusetts seeks proposals from a qualified consultant to develop bid
documents for a project to convert street lighting in the City to LED technology and install a
wireless master control system, in order to significantly reduce energy use. The project builds
upon the 2010 Cambridge Lighting Study Report, the 2012 City of Cambridge Street Light Manual
and what was learned from test installations and analysis performed by the City Electrical
Department.

Services sought include lighting consulting services to develop bid documents and for
construction administration services for the conversion project. The main scope of work for these
consulting services is the development of the specifications for the materials and installation work
to be performed by the bidding contractor or Electrical Department Staff. It is expected that
development of these specifications will be a ccllaborative effort involving the Electrical
Department, the Departments of Public Works and Community Development and a Lighting
Consultant, and will involve development of the technical specifications for the street lighting
fixtures and the development of the rules for conversion — which fixture types are to be used in
which locations. The Consultant shall work with the City on proper public bid documents.

The LED Conversion Project invelves the conversion of all cobra head street lights in all
neighborhoods, and the retrofit of all decorative street light and park fixtures over a three year
period. The project also includes the acquisition of a wireless master control system which will
report information on each street light including failing lights, and enable remote control of lighting
levels. ‘

The goal of this project is to convert approximately 6,400 street lights and 1,000 park lights to
LED, to save significant energy use. It is estimated that the City wilt achieve over 40% energy
savings from current street light usage.

Scope of Work
1. Review 2010 Cambridge Lighting Study report, and the 2012 City of Cambridge Street
Lighting Fixture Manual. Review street lighting inventory data, cost analyses, and other
information gathered during the street lighting study and the test installations.
2. Meet City staff to define the structure of the bid documents, review background materials,

and review draft specifications and bid documents. It is expected that approximately four
meetings will be required.
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File No. 50608- Request for Proposal for Design Services- Street Lighting LED Conversion
Thursday , November 15, 2012 @ 11:00 AM

3. Develop complete and detailed specifications for two LED luminaires to replace “Cobra-
head” type luminaries. It is assumed that these two luminaires will be two different “sizes”
of the same luminaire and will be three-step adjustable drive current type. The
specifications will be developed using the DOE Municipal Solid-State Street Lighting
Consortium's Model Specification for LED Roadway Luminaires as a guideline. Include
the specification of integrat control electronics compatible with citywide wireless control
system. The specifications will be non-proprietary performance specifications describing
all relevant photometric, electrical, physical, and durability, characteristics of the
luminaires.

4. Develop compiete and detailed specifications for LED luminaires to replace specialty type
luminaries.

1907 pendant teardrop
Washington Acorn post-top
Shoebox (Kendall Square)
Shepherds crook

The specifications wili be developed using the DOE Municipal Solid-State Street Lighting
Consortium’s Medel Specification for LED Roadway Luminaires as a guideline. Include
the specification of integral control electronics compatible with citywide wireless control
system. The specifications will be non-proprietary performance specifications describing
all relevant photometric, electrical, physical, and durability, characteristics of the
luminaires.

The lighting consultant would provide these specifications but they may not be included in
the bid documents, but may be used by the City Electrical Department in the procurement
of the fixtures.

5. Develop a complete and detailed specification for a citywide wireless street lighting
control system. This specification will be a performance specification but will be based on
existing, available systemns and technology.

Development of this specification may involve working with the Electrical Department to
pilot technologies or system types.

6. Prepare and submit NStar rebate applications on behalf of the City. Consultant to be
responsible for taking City through approval process for utility incentives
For the remaote wireless system, develop energy savings esfimates, if required, using
acceptable methodology to facilitate approval of utility incentives,
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File No. 50608- Request for Proposal for Design Services- Street Lighting LED Conversion
Thursday , November 15, 2012 @ 11:00 AM

7. Develop, in consultation with the City, additional specification language such as:

¢ Description of Work

e Reference Standards

e  Submittals

e Quality Assurance

+ \Warranty

= |[nstallation

=  Field Quality Control

e Adjusting and Cleaning
e Disposal

8. Develop a replacement plan for “cobra head” type luminaires that defines the new
luminaire type to be used fo replace an existing cobra head with a specific wattage.
Review existing lighting to fook for streets that are currently aver or under-lighted where
deviation from the replacement rules should occur. This will require review of inventory
documentation and nighttime surveys. Produce a reptacement matrix and a list of areas
or streets where the matrix is to be deviated from, and the replacement rules for those
streets. Produce an estimate of the quantities of each luminaire required. The bid
documents will require the contractor to provide an add/deduct price per luminaire.

8. Construction Administration services may include:

e  Assist with routine questions from bidders during bidding.

e Review luminaire submittals and provide submittal review comments.

s  Perform nighttime field observation of completed installations to verify that the
correct luminaires are installed, that they are functioning and are installed
correctly, and that controls are functioning. This is limited to what can be
observed from the ground. Submit field reports.

10. Commissioning of control system

The Consultant wif work with the City to determine the most appropriate method to Commission
the master control system.

11. Timeline for completion of the project:

Funds for the acquisition of the fixtures and conversion of the Street lights will be available
beginning Fall 2012. Project will be funded and completed over a 3 year period.

The successful offerors will interface with the City Manager's Office, the Electrical Department, the

Public Works Department, the Community Development Department, the Purchasmg Department,
and other consultants retained by the City, as needed.
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The successful offerors shall be familiar working with municipalities. Familiarity with the City of
Cambridge is particularly desirable. The successful offeror must be familiar with construction
methods, working drawings, public bid procedures, and electrical and fire safety codes.

Prospective proposers must demonstrate the ability to provide the services described in this
document, must meet all minimum criteria, and must submit a complete proposal.

A confract will be awarded within 90 days of the proposal submission date, unless the award date
is extended by consent of all parties concerned.

CONSULTANT PROJECT TEAM

The City shall enter into a contract with a vendor, which may be a person, a corporation, a
partnership, or a joint venture (“Project Team”). The contract will be managed by the Electrical
Department. The proposal must demonstrate that Project Team members have the specific
experience owtlined in this request. A Team Leader for the Project Team must be designated.

Aftachments: 2010 Cambridge Lighting Study Report

2012 City of Cambridge Street Lighting Manual

Park Lighting Inventory
++++
Each member of the Team must have demonstrated successful experience within his or her
discipline. Members of the Project Team who are registered with a professional organization
should provide evidence of registration or licensing io practice professionally within the
Commonwealth of Massachusetts.

REGULATIONS

The project design must comply with all applicable federal and state laws and City ordinances
and regulations.

The Project Team’s recommendations should be informed by requirements in the Americans with
Disabilities Act of 1990 (42 U.S.C. § 1210 et seq), Section 504 of the Rehabilitation Act of 1973
(29 U.5.C. §791 et seq), and the Massachusetts Architectural Access Board (M.G. L. c. 22 §
13A).

SECTIONll: GENERAL TERMS AND CONDITIONS

1. The contracts awarded for this project will be between the City of Cambridge and the consultant,
and will be administered by the Department of Public Works.

2. A proposal will remain in effect for a period of 90 calendar days from the deadline for submission
of proposals or until it is formally withdrawn, a contract is executed or this RFP is canceled,
whichever occurs first. The City reserves the right to reject any and all proposals.

3. The City will have the option to cancel the contract provided that writlen notice is given 30 days
prior to the effective termination date.

4. Any changes or additions to consultants or perscnnel named in the application must be
submitted in writing and approved by the City.
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SECTICNHi: INSTRUCTIONS TO OFFERORS

1. One original and Six (6) copies of the proposal (no hard binders) marked “RFF for Design
Services Street Lighting LED Conversion” must be received by Cynthia H. Griffin, Purchasing
Agent, City of Cambridge, 795 Massachusetts Avenue, Cambridge prior to 11:00 am. on
Thursday, November 15, 2012. Any proposals received after such time will not be accepted, unless
the date and time has been changed by addendum. Delivery to any other office or department
does not constitute compliance with this paragraph, unless the proposals are received by the
Purchasing Department by the established deadline. It is the responsibility of the applicant to
assure proper and timely delivery.

2. Al requests for clarification or any questions about information contained in this RFP must be
submitted in writing and addressed to Cynthia H. Griffin, Purchasing Agent, City of Cambridge, City
Hall, 795 Massachusetts Avenue, Cambridge, MA 02139 or submitted by fax (617-349-4008).
.Requests for clarification or questions and responses will be posted to the Purchasing website in the
form of an Addendum.

SECTION IV: EVALUATION OF THE PROPOSALS

1. Proposals: Each offercr must submit a written proposal to this RFP, which includes full
and clear descriptions of evaluation criteria, outlined in Seclion VI, A Selection Committee will
evaluate each proposal based on these evaluation criteria,

2. Price Proposal: Price will not be considered when initially evaluating a proposal.
After the finalists have been ranked, the City will enter in price negotiations with the offeror(s). Note
that the City intends to aggressively negotiate low overhead and mark-up costs for sub-consultants
particularly when the work primarily involves only the sub-consultant, '

3. References:  References will be contacted to determine if the offeror is responsive and
responsible. References will be asked about their overall impression of the offeror, quality of work
performed, understanding of factors affecting implementation, and the timeliness of the product.

4, Interviews: The Selection Committee may interview finalists to determine if the offerors
are responsive and respansible, and meet the needs of the City. Offerors should therefore be
prepared to travel to Cambridge for this interview, which should include the Team 1.eader and
additional key personnel who will be working on projecis on a day-to-day basis. The City will not
assume any travel costs related fo these interviews.

5. Award of Contract: The City may award a contract to a responsive and responsible

offerar. The City reserves the right to reject any and all proposais if it determines that it is in the best
interest of the City to do so.
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File No. 50608~ Request for Proposal for Design Services- Street Lighting LED Conversion

Thursday , November 15, 2012 @ 11:00 AM

SECTIONV: PROPOSAL SUBMISSION REQUIREMENTS

1.

Designer Selection Application Form for Municipalities and Public Agencies not within DSB

Jurisdiction attached.

2. Section VII- Quality Requirements and Addendum confirmation.

3. Anti- Collusion/ Tax Compliance Statement

4, Designer's Truth in Negotiations Certificate

5. Cori Compliance Form

SECTION Vi: EVALUATION CRITERIA

The purpose of information requested in this section is to assist the City in evaluating the offeror's
overall qualifications, including its methodologies and technical abilities, and previous experience.

1.

Experience demonstrated by the proposed project team in designing similar projects as
outlined in the scope of services.

Quality of work, as determined by information on other projects on which the firm and the
personnel has worked. The offeror should provide detailed information about previous
projects that are similar to work proposed in this scope of services.

Professional gualifications: The Project Team has the requisite Knowledge and experience
as outlined in Section | - Consultant Project Team. In addition, the relevant personnel on the
team have the professional licenses required to execute this project. .

Quality of references: The consuitani should provide at least three references who should
be able to comment substantively and positively on their experiences with the
consuitant. The City reserves the right to use itself as a reference.

Capacity and Timeliness: The project team appears to have the capacity to undertake this
project in a timely manner.

Responsiveness to Scope of Services. The Project Team has demonstrated that it
understands the requirements of the scope and has proposed a strategy for carrying out the-
work effectively.
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Thursday , November 15, 2012 @ 11:00 AM

SECTION VIl QUALITY REQUIREMENTS

A “NO” response, a failure to respond, or a failure to meet any of the following Quality
Requirements will result in a rejection of your proposal.

Please check YES or NO for each of the Quality Requirements fisted below:

1. The offeror has three or more years of documented experience in LED Street light
technology.
YES - NO
2. The offeror has experience with public bid procedures including M.G.L. Chapter 30 39m,

30B, and precuring products via State contract. -

YES NO

This proposal includes Addenda Numbered:

Addenda will be posted to the Purchasing Department website. Bidders will not be notified
individually of Addendums. It is the responsibility of the bidder fo check the website for Addendums.
Please check the website for Addendums before submitting your proposal.

Vendor Registry _
Please check the bidders list on the website. If your firm in not listed on the bidders list please
click on “Registry” and notify us that you have downloaded the proposal.

RETURN THIS FORM WITH YOUR PROPOSAL

NAME OF BIDDER: _
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File No. 50608- Request for Proposal for Design Services- Street Lighting LED Conversion

Thursday , November 15, 2012 @ 11:00 AM

CITY OF CAMBRIDGE
REQUEST FOR PROPOSALS
ANTI-COLLUSION! TAX COMPLIANCE STATEMENT

The undersigned certifies under penalty of perjury that this proposal has been made and
submitted in good faith and without collusion or fraud with any person. As used in this
certification, "person” shall mean any natural person, business, partnership, corporation, unicn,
committee, club or other organization, entity or group of individuals.

As required by M.G.L. Chapter 62C, Section 49A, the undersigned further certifies under penalty
of perjury that the bidder has complied with all laws of the Commonwealth of Massachusetts
relating to taxes, reperting of employees and contractors, and withholding and remitting child
support”.

Signature

Name and title of person signing proposal

Date

Name of business

Address

RETURN THIS FORM WITH YOUR PROPOSAL
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CITY OF CAMBRIDGE
DESIGNER’S TRUTH-IN-NEGOTIATIONS CERTIFICATE
For Negotiated Fees

The undersigned hereby certifies under the penalties of perjury that the wage rates and other
costs used to support its compensation are accurate, complete and current at the time of -
contracting.

The undersigned agrees that the original contract price and any additions to the contract may be
adjusted within one year of completion of the contract to exclude any significant amounts if the
City determines that the fee was increased by such amounts due to inaccurate, incomplete or
noncurrent wage rates or other costs. : -

Reference: M.G.L. ¢. 7, §38H(b)

&NAME OF ARCHITECT»
By:

SIGNATURE TiTLE

PRINT NAME OF SIGNATORY

Date

PROJECT. «NAME OF PROJECT»

Return this form with your proposal
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10.

CITY OF CAMBRIDGE CORI POLICY

Where Criminal Offender Record Information (CORI) checks are part of a general
background check for employment or volunteer work, the following practices and
procedures will generally be followed.

CORI checks will only be conducted as authorized by Criminal History Systems Board
(CHSB). All applicants will be notified that a CORI check will be conducted If requested,
the applicant will be provided with a copy of the CORI policy.

An informed review of a criminal record requires adequate training. Accordingly, all
personnel authorized to review CORI in the decision-making process will be thoroughly
familiar with the educational materials made available by the CHSB.

Prior to initiating a CORI check, the City will review the qualifications of the applicant to
determine if the applicant is otherwise qualified for the relevant position. The City will not
conduct a CORI check on an applicant that is not otherwise qualified for the relevant
position.

Uniess otherwise provided by law, a criminal record will not automatically disquality an
applicant. Rather, determination of suitability based on CORI checks will be made
consistent with this policy and any applicable law or regulations,

If a criminal record is received from CHSB, the authorized individual will closely compare
the record provided by CHSB with the information on the CORI request form and any
other identifying information provided by the applicant, to ensure the record relates (o the
applicant.

If, in receiving a CORI report, the City receives information it is not authorized to receive
{e.g. cases with dispositions such as not guilty or dismissal, in circumstances where the
City is only authorized to receive convictions or case-pending information}, the City will
inform the applicant and provide the applicant with a copy of the report and a copy of
CHSB’s Information Concerning the Process in Correcting a Criminal Record so that the
applicant may pursue correction with the CHSB.

If the City of Cambridge is planning to make an adverse decision based on the resuits of
the CORI check, the applicant will be notified immediately. The applicant shall be
provided with a copy of the criminal record and the City's CORI policy, advised of the
part(s) of the record that make the individual unsuitable for the position and given an
opportunity to dispute the accuracy and relevance of the CORI record.

Applicants challenging the accuracy of the criminal record shall be provided a copy of
CHSB’s Information Concerning the Process in Correcting a Criminal Record. |If the CORI
record provided does not exactly maich the identification information provided by the
applicant, the City of Cambridge will make a determination based on a comparison of the
CORI record and documents provided by the applicant. The City of Cambridge may
contact CHSB and request a detailed search consistent with CHSB policy.

If the City of Cambridge reasonably believes the record belongs to the applicant and is
accurate, then the determination of suitability for the position will be made. Unless
otherwise provided by law, factors considered in determining suitability may include, but
not be limited to the following:
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11.

12.

13.

(a) Relevance of the crime to the position sought;

(b) The nature of the work o be performed;

fc} Time since the conviction;

(d) Age of the candidate at the time of offense; T
(e) Seriousness and specific circumstances of the offense; '

{f) The number of offenses;

{g) Whether the applicant has pending charges;

(h) Any relevant evidence of rehabilitation or lack thereof,

(i) Any other relevant information, including information submitted by

the candidate or requested by the City.

The Personnel Department will assist affected departments, in assessing the suitability of
candidates in accordance with paragraph 10 a through i above, to ensure consistency,
fairness, and protection of employment opportunities and the public interest.

The City of Cambridge wilt notify the applicant of the decision and the basis of the
decision in a timely manner.

CORI information shall not be disseminated or shared with any unauthorized employees |

or other, but shall be maintained in confidence consistent with the obligations of law.

Revised May 5, 2007
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CORI COMPLIANCE FORM

Persons and businesses supplying goods and/or services to the City of Cambridge
(“Vendors”), who are required by law to perform CORI checks, are further required by Section
2.112.060 of the Cambridge Municipal Code to employ fair policies, practices and standards
relating to the screening and identification of persons with criminal backgrounds through the
CORI system. Such Vendors, when entering into contracts with the City of Cambridge, must
affirm that their policies, practices and standards regarding CORI information are consistent with
the policies, practices and standards employed by the City of Cambridge as set forth in the City of
Cambridge CORI Policy (“CORI Policy”) attached hereto.

CERTIFICATION

The undersigned certifies under penalties of perjury that the Vendor employs COR!
related policies, practices and standards that are consistent with the provisions of the attached
CORI Policy. All Vendors must check one of the three lines below.

1. CORI checks are not performed on any Applicants.

2. CORI checks are performed on seme or all Applican{s. The Vendaor, by affixing
a signature below, affirms under penalties of perjury that its CORI policies, pracilices and
standards are consistent with the policies, practices and standards set forth in the
attached CORI Policy. .

3. CORI checks are performed on seme or all Applicants. The Vendor's CORI
policies, practices and standards are not consistent with the attached CORI Policy.
Please explain on a separate sheet of paper.

{Typed or printed name of person Signature
signing quotation, bid or Proposal)

{Name of Business)

NOTE:
The City Manager, in his sole discretion may grant a waiver to any Vendor on a
contract by contract basis. :

Instructions for Completing CORI Compliance Form:

A Vendor should not check Line 1 unless it performs NO CORI checks on ANY
applicant. A Vendor who checks Line 2 certifies that the Vendor's CORI policy
conforms to the policies, practices and standards set forth in the City’s CORI
Policy. A Vendor with a CORI policy that does NOT conform to the City’s CORI
Policy must check Line 3 and explain the reasons for its nonconformance in
writing. Vendors, who check Line 3, will not be permitted to enter into contracts
with the City, absent a waiver by the City Manager.

This form must be submitied with your proposal
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File no.
AGREEMENT FOR DESIGNER SERVICES
BETWEEN
THE CITY OF CAMBRIDGE
AND
THE ARCHITECT
This Agreement made on the is between the City of

Cambridge ("the City"), City Hall, 795 Massachusetts Avenue, Cambridge, MA 02139 and
{"the Architect”) located at

for the services described herein and in the attached APPENDIX A, Request for Proposals
{"RFP™).

The City and the Architect agree to the following:
ARTICLE 1
DEFINITIONS
1.1. [n General.

1.1.1. Well-known meanings. When words or phrases which have a well-known
technical or construction industry or trade meaning are used herein, such words or phrases shall
be interpreted in accordance with that meaning, unless otherwise stated.

1.1.2. Capitalization. The words and terms defined in this Article are capitalized in this
Agreement. Other capitalized words may refer to a specific document found in the Contract
Documents or may be defined in the General Terms and Conditions of the Contract.

1.1.3. Persons. Whenever the word person or persons is used, it includes, unless
otherwise stated, entity or entities, respectively, including, but not limited to, corporations,
partnerships, and joint venturers.

1.1.4. Singular and Plural. The following terms have the meanings indicated which
are applicable to both the singular and the plural thereof.

1.2. Definitions. R,

1.21. Agreement - The Agreement is this written document between the City and the
Architect which is titled: Agreement for Designer Services between the City Of Cambridge and
the Architect, which is the executed portion of the Contract, and which forms a part of the
Contract. The Agreement also includes all documents required to be attached thereto, including,
but not limited to, certificates of insurance and all modifications of the Agreement.

1.2.2. Change Order - A Change Order is a document which is signed by the
Contractor and the City which is directed to the Contractor and which authorizes the Contractor
to make an addition to, a deletion from, or a revision in the Work, or an adjustment in the sum or
in the time of the Contract issued on or after the date of the Contract.

1.2.3. Construction Cost - The Construction Cost is the total cost or estimated cost to
the City of all elements of the Project designed or specified by the Architect. The Construction
Cost shall include the cost of labor at current prevailing wage rates established by the
Commonwealth and furnished by the City, materials and equipment designed, specified,
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selected, or specially provided for by the Architect, plus a reasonable allowance for the cverhead
and profit. In addition, a reasonable allowance for contingencies shall be included for market
conditions at the time of bidding and for changes in the Work during construction. Construction
Cost does not include the compensation of the Architect and the Architect’s consultants, the
costs of the land, rights-of-way, financing, or other costs which are the responsibility of the City
as provided herein. \

1.2.4. Construction Documents - The Consfruction Documents consist of Plans and
Specifications setting forth in detail the requirements for the construction of the Project.

1.2.5. Contract Documents - The Contract Documents consist of the Agreement

between the City and the Contractor; the notice of award of the Confract; the Notice to Proceed,
the entire Project Manual; Change Orders; Work Change Directives; the Confractor's Bid and all
accompanying documents accepted by the City; and the Architect's written mterpretat]ons and
clarifications issued on or after the issuance of the Notice to Proceed.

1.2.6. Contract - The Contract consists of all the Contract Decuments.

1.2.7. Contractor - The Contractor is the person who is awarded the construction
contract for the Project pursuant to M.G.L. ¢ 148, §§44A-H, inclusive, and is identified in the
Agreement as such. The term “Contractor” is intended to include the Contractor as well as its
authorized representative(s).

1.2.8. General Terms And Conditions Of The Confract - General Terms and
Conditions of the Contract refers to the General Terms and Cond:hons of the Confract hetween
the City and the Contractor.

1.2.9. Product Data - Product Data are illustrations, standard schedules, performance
charts, instructions, brochures, diagrams, and other information furnished by the Contractor to
illustrate materials or equipment for some portion of the Work.

1.2.10. Project - The Project is the total construction of which the Work to be provided
under the Contract Documents may be the whole or a part of the Project as indicated elsewhere
in the Contract Documents and may include construction by the City or by separate contractors.
The Project is the Work described in the invitation to bid and Specifications, and illustrated by the
Plans.

1.2.11. Proposed Change Order - A Proposed Change Order is a Change Order that
has not been approved by the City.

1.2.12. Reimbursable Expenses - Reimbursable Expenses are in addition to
compensation for Basic and Additional Services and include expenses incurred by the Architect
in the interest of the Project, as identified by the following: long distance calls and faxes; fees
paid for securing approval of authorities having jurisdiction over the Project; reasonable expense
of reproduction necessary for the rendition of services hereunder, which expense shall not
include the expense of producing the sets of documents referred to in the Schematic Design
Phase, the Design Development Phase, and the Construction Document Phase herein, as these
expenses are covered in the Architect’s compensation for Basic Services; expense of postage
and such other expenses incurred in connection with the Project when specifically authorized in
advance in writing by the City. Payment for photocopying letter or legal size documents shall not
exceed 10¢ per page. Payment for all other documents shall be at cost.

1.2.13. Samples - Samples are physical examples of materials, equipment, or

workmanship that are representative of some portion of the Work and which establish the
standards by which such portion of the Work will be judged.
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1.2.14. Shop Drawings - Shop Drawings are all drawings, diagrams, iiustrations,
schedules, and other information which are specifically prepared or assembled by or for the
Contractor and submitted by the Contractor to illustrate some portion of the Work.

1.2.15. Statement of Probable Construction Costs - The Statement of Probable
Construction Costs is a preliminary, detailed estimate of Construction Cost based on current
area, volume, or other unit costs. Such estimate shall indicate the cost of each category of work
involved in consfructing the Project (including, but not limited to, filed sub-trades) and shall
establish the period of time for each category from the commencement to the completion of the
construction of the Project. The detailed estimate shall include guantities of all materials and unit
prices of labor and material, as well as a cost estimate containing individual line items for each
item of work.

1.2.16. Substantial Compietion - Substantial Completion means that the Work has -
been completed and opened to public use, except for minor incomplete or unsatisfactory items
that do net materially impair the usefuiness of the Work, The Architect shall decide what
constitutes “minor,” “incomplete,” “unsatisfactory,” and "materially” and the Architect's decision

shall be final.

n o

1.2.17. Work Change Directive -~ A Work Change Direclive is a written directive to the
Contractor issued on or after the date of the contract between the City and the Contractor and
- signed by the City and recommended by the Architect ordering an addition to, a deletion from, or
a revision in the Work.

1.2.18. Work - The Work means the construction and services required by the
Construction Documents, whether completed or partially completed, and includes all other labor,
materials, equipment, and services provided or fo be provided by the Contractor to fulfill its
obligations. The Work may constitute the whole or a part of the Project.

ARTICLE 2
THE ARCHITECT'S RESPONSIBILITIES

2.1. STANDARD OF PERFORMANCE. The Architect shall peform the services
under this Agreement with the skill, care, and diligence in accordance with the high level of
professional standards prevailing in the greater Boston area for the type of construction required
herein.” All of the Architect’s services under this Agreement shall be performed as expeditiously
as is consistent with such standards. The Architect shall be responsible in accordance with
those standards for the adequacy, safety, and overall integrity of the Project’s design, including,
but not limited to, the architectural, structural, mechanical, and electrical design of the Project.

As a requirement of contract with the City of Cambridge, the design team and all consultants
must agree not to engage in any design services for the general contractor or filed sub-bidders
including any tier subs-bidders of either relating to this project. It is a contract requirement that the
Architect include this language with all of their consultant contracts and provide verification to the
City of Cambridge Purchasing Departrment that all parties agree o these terms.
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2.2. SCHEDULE OF PERFORMANCE. Upon request of the City, the Architect shail
submit for the City’s approval a schedule for the performance of the Architect’s services, which
schedule shall be attached hereto as APPENDIX B. The time limits established by the schedule
approved by the City shall not be exceeded by the Architect, except as otherwise provided
herein. Time is of the essence and time periods established by the attached APPENDIX B shall
not be exceeded by the Architect except for delays due to causes outside the Architect’s
control (which term shall not include staffing problems, insufficient financial resources,
consultant’s default, or negligent errors or omissions on the part of either the Architect or any of
its consultants).

2.3. TIMELINESS OF INTERPRETATIONS, CLARIFICATIONS, AND DECISIONS.
With regard to all phases of this Agreement, the Architect shall render interpretations,
clarifications, and decisions in a timely manner pertaining to documents submitted by the City or
the Contractor in order to avoid unreasonable delay in the orderly and sequential progress of the
Architect’s services.

2.4. RELATIONSHIP WITH THE CITY. For the purposes of this Agreement, the
Architect shall be a representative of the City and shall advise and consult with the City until the
termination of the Contractor’'s warranty and correction period.

ARTICLE 3
SCOPE QF THE ARCHITECT'S BASIC SERVICES
31. IN GENERAL. |
3.4.1. The Architect’s Basic Services shall consist of:
3.1.1.1. those services identified below within the different phases;

31.1.2. any other professional services which are reasonably necessary as
determined by the City for the design and administration of construction of the
Project, including, without limitation, the following;

3.1.1.2.1. all surveys, testing services, and related information and
reports reasonably required by the Project, civil engineers; landscape
architect; independent cost estimator; fire protection, life safety, lighting,
interior design, asbestos assessment, and movabte equipment
consultants; and normal - structural, mechanical, and -any other
engineering services necessary to produce a complete and accurate set
of Construction Documents (the cost for any and all professional services
is not subject to profit adjustments); '

3.1.1.3. altending and providing testimony at any formal or informal hearings
related to the Project, including, but not limited to, bid protest hearings and City
Council meetings, if deemed necessary by the City. If the Architect is called as
a witness in a court of competent jurisdiction in a matter in which the Architect is
a named party, the Architect will not be additionally compensated. If the
Architect is called by the City as a witness in a matter in a court of competent
jurisdiction in which the Architect is not a named party, the Architect will be
compensated according to APPENDIX C attached hereto;

3.1.1.4. preparing for and appearing on the City’s behalf at all administrative or

regulatory hearings, presentations, or conferences with respect to any zoning,
building code, urban renewal, or other matters in connection with the Project,
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including, without limitation, any hearings, presentations, or conferences with any
City, State, or Federal agencies or officials and any neighborhood groups. The
Architect’s obligations under this paragraph shall include preparing plans and
other materials reasonably required in connection with any such hearings,
presentations, and conferences;

3.1.1.5. assisting the City in connection with the City’s responsibility for filing
documents required for the approval of governmental authorities having
jurisdiction over the Project. The Architect shall prepare the Plans and
Specifications required in order to obtain approval of, and in accordance .
with, all requirements of all governmental agencies having jurisdiction
over the Project Any Plans and Specifications furnished by the
Architect which are discovered to be defective during any Phase will be
promptly corrected by the Architect at no cost to the City, and the
Architect will promptly reimburse the City for all damages, if any,
resulting from the use of such defective Plans and Specifications. The
City’s. approval, acceptance, use of or payment for all or any part of the
Architect’s services shall in no way alter the Architect’s obligations or
the City’s rights hereunder; and '

3.1.1.6. all design and redesign services required within or between' the Design
Development Phase and the Construction Documents Phase to keep the
Construction Cost of the Project within the fixed limit of Construction Cost.

34.2. As part of the Basic Services, the Architect shall prepare record drawings
incorporating all changes made to the construction documenis during the construction
administration phase. These record drawings will be prepared using all changes made
by the Architect to the construction documents, including but not limited to sketches
associated with responses to Requests for Information and Architect's Supplemental
Instructions and annotated, marked-up drawings (‘red-lines”} or other changes to the
construction documents made or provided by the Builder.

SCHEMATIC DESIGN PHASE.

3.2.1. Commencement. The Schematic Design Phase begins upon the full
execution of this Agreement.

3.22. Written Program. The Architect in consultation with the City and any
other persons designated by the City shall develop a written program for the Project to
ascertain the City’s needs and to establish the requirements of the Project.

3.2.3. Preliminary Evaluation. The Architect shall provide a preliminary
evaluation of the City’s program, schedule, and construction budget requirements, each
in terms of the other.

3.24. Alternative Approaches. The Architect shall review with the City
alternative approaches to the design and construction of the Project.

3.2.5. Schematic Design Documents. The Architect shall prepare, for
approval by the City, Schematic Design Documents consisting of drawings and other
documents illustrating the scale and relationship of Project components. Based upon the
program approved by the City, as well as schedule and construction budget
requirements, the Schematic Design Documents shall comply with all applicable laws,
statutes, ordinances, codes, orders, rules, and regulations.

3.2.6. independent Cost Estimators. As.paﬁ of the Basic Services and when

Page 19




File No. 50608- Request for Proposal for Design Services- Street Lighting LED Conversion

Thursday . November 15 2012 @ 11:00 AM

requested by the City, the Architect shall retain the services of an independent cost
estimator whose responsibilities shall include without limitation all cost estimates
described in this Agreement, estimates of the cost of Proposed Change Orders and
assistance in establishing a Change Order budget, and review and confirmation of the
Contractor's cost estimates. ' L

3.2.7. Statement of Probable Construction Costs. The Architect shall
submit to the City a Statement of Probable Construction Costs.

3.2.8. Life-Cycle Cost Estimates. If this Agreement includes architectural
services necessary for the preliminary design of a hew building or for the modification or
replacement of an energy system in an existing building, life-cycle cost estimates for the
Project shall be obtained at an initial stage and as a Basic Service.  (Reference: M.G.L.
c. 149, §44M).

3.3. DESIGN DEVELOPMENT PHASE.

3.3.1. Commencement. The Designh Development Phase begins upon the
City’s written approvai of the Architect’s Schematic Design Documents.

3.3.2 Preparation of Design Development Documents. Based on the
approved Schematic Design Documents and any adjustmenis authorized by the City in the
program, schedule, or construction budget, the Architect shall prepare, for approval by the City,
Design Development Documents consisting of drawings and other documents to fix and describe
the size and character of the Project as to architectural, structural, mechanical, and electrical
systems; materials; and such cther elements as may be appropriate. The Design Development -
Documents shall be complete and unambiguous and shall comply with alt applicable laws,
statutes, ordinances, codes, orders, rules, and regulations.

3.3.3. Adjustment to Statement of Probable Construction Cost. The
Architect shall advise the City in writing of any adjustments to the Statement of Probable
Construction Cost prior to the commencement of the Construction Document Phase. The
approved adjustment of the Statement of Probable Construction Cost or the Statement of
Probable Construction Caost, if there is no adjustment, shall constitute a fixed limit of Construction
Cost as that term is used herein. Such fixed limit, once established, shall be adjusted only by
written agreement of the City and the Architect, or as otherwise provided herein.

3.4. CONSTRUCTION DOCUMENT PHASE.

3.4.1. Commencement. The Architect’s responsibility- to: provide Basic
Services for the Construction Document Phase under this Agreement commences with the City’s
acceptance and approval of the Design Development Documents and ends con the date the .
Bidding and Award Phase commences.

3.4.2, Preparation of Plans and Specifications. Based on the approved
Design Development Documents and any further adjustments in the scope or quality of the
Project or in the construction budget authorized by the City, the Architect shall prepare, for
approval by the City, Plans and Specifications setting forth in detail the requirements for the
construction of the Project.

3.43. Preparation of Additional Bidding Information. The Architect shall
assist the City in preparing the bidding documents when requested by the City.

3.44. City-Generated Forms and Documents. The City shall provide the

Architect with copies of all City-generated forms and documents intended to be included in the
Project Manual. The Architect will include these forms and documents in its Project Manual. [t
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is the responsibility of the Architect to ensure that all such documents are included in the final
Project Manual. Any costs incurred as a resuit of the failure of the Architect to include any such
documents will be borne by the Architect and not charged to the City, where such failure is the
fault of the Architect. The Architect may propose changes to these City-generaited forms and
documents; however, implementation of such changes are subject to the unilateral approval of
the City. No changes may be made to such documents without the prior written consent of the
City. The Architect shall prepare and submit to the City for approval the entire Project Manual.
The Architect is responsible for ensuring that the Construction Documents comply with all
statutory requirements. The Architect will cause the printing of the Project Manuals unless the
City instructs the Architect otherwise. The Project Manuals shall be printed on paper with a
minimum of 30% post consumer content. The cost of producing such Project Manuals will be
passed onto the City at cost.

34.5. Addenda. Al addenda shall be issued by the Purchasing Agent;
however, at the Purchasing Agent’s sole discretion, the Architect may be called upon to prepare
a draft of any such addenda. Any corrections to the Construction Documents which require an
addendum will be made by the Architect at no charge to the City.

3.4.6. Printing of Project Manual. The Architect must provide the City with a
final draft of the Project Manual and obtain approval from the City prior to printing. Any changes
required to be made to the Construction Documents as a result of errors by the Architect or
persons within its control will be promptly corrected at no cost to the City. The Architect shall
make its best efforts to print Project Manuals on paper containing a minimum of thirty percent
{30%) post consumer content.

3.4.7. Packaging the Project Manual.. The Architect will require the printer
of the Project Manual to wrap each set of Plans in a brown wrapper, or, if the Plans are small in
number, fold each set of Plans and insert one set into each Project Manual.

3.4.8. ~ Delivery of Project Manual, The Architect will use its best efforts fo
ensure that the Purchasing Department receives the number of Project Manuals requested by
the Purchasing Department no later than 3:00 p.m. on the day prior to the first day of
advertisement of the Invitation o Bid.

349, Adjustment to Statement of Probable Construction Cost. The
Architect shall advise the Cify in writing of any adjustiments to Statement of Probabie
Construction Cost indicated by changes in requirements or general market conditions.

3.5. BIDDING AND AWARD PHASE.

3.5.1. Commencement. The Bidding and Award Phase commences on the
date the Invitation to Bid is first advertised pursuant to M.G.L. ¢. 149, §44J and ends on the date
the Construction Phase begins,

3.5.2. Additional Bidders. The Architect shall assist the City in obtaining
bids if, in the opinion of the Purchasing Agent, an insufficient number of persons requested the
Project Manual. The Architect will notify “eligible” and “responsible” persons (as those terms are
defined in the M.G.L. c. 149, §44A) of the Invitation to Bid.

3.5.3. When Lowest Bid Exceeds Total Construction Cost. If the lowest
bona fide bid by a Contracior exceeds the total construction cost of the Project as set forth in the
approved Statement of Probable Construction Costs by more than fen percent (10%), then upon
the request of the City, the Architect will revise the Plans and Specifications in consultation with
the City to reduce or modify the quality or quantity, or both, of the Work so that the total
construction cost of the Project will not exceed the total construction cost set forth in the
Statement of Probable Construction Costs by more than ten percent (10%). All revisions pursuant
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to this paragraph shall be at the Architect’s sole cost and expense (which cost and expense
include, but are not limited to the Architect’s time, the cost of reprinting the Project Manual, and
the cost of re-advertisement of the Project).

3.54. Pre-Bid Conferences. The Architect shall attend all prebid
conferences.
3.5.5. Investigation of Bidders. The Architect shall investigate, at minimum,

the lowest Bidder. The investigation shall include, hut is not limited to, reviewing the files
maintained by the Division of Capital Asset Management, or any other governmental agency
charged with maintaining such documents related to such Bidder, telephoning or writing owners
of the Bidder's prior projects, telephoning or writing architects from such prior projects, visiting the
sites of such other projects and checking all other appropriate references. The Architect shall
provide the City with a defailed letfer of recommendation of approvai or disapproval of such
Bidder. The letter must include relevant language from the appropriate state laws regarding the
eligibility and responsibility of Bidders (i.e., M.G.L. ¢.149, §44A(1}, or, if appropriate, M.G.L. c. 29,
§29F). If the Architect recommends disapproval of the lowest Bidder, then the Architect must
investigate the next lowest Bidder in the same manner described above, and continue to
investigate each successive low Bidder until a Bidder is approved. For every Bidder investigated,
the Architect must provide the City with a detailed letter as described above.

3.5.6. Preparation of Contract. To the extent required, the Architect shall
assist the Purchasing Agent in the preparation of the construction contract. o

3.6. CONSTRUCTION PHASE-ADMINISTRATION OF THE CONSTRUCTION CONTRACT.

3.6.1. Commencement. The Construction Phaée comr-ﬁences- with thé full- -
execufion of the contract for construction and terminates on the date of expiration of all of the
guarantees and warranties provided by the Contractor to the City.

3.6.2. Change in Architect’s Duties, Etc. Construction Phase -duties,
responsibilities, and limitations of authority of the Architect shall not be extended without written
agreement of the City and the Architect. Any restrictions or modifications to the Architect’s
duties and responsibilities can be imposed by the City without the consent of the Architect.

3.6.3. Preconstruction Conferences. The Architect shall attend all
preconstructich conferences. S

3.6.4. Site Visits. The Architect shall visit the Site at intervals appropriate to
the stage of construction, but no less than once a week, or as otherwise agreed by the City and
the Architect, fo become familiar with the progress and quality of the Work and to determine with
care if the Work is proceeding in accordance with the requirements of the Contract Documents.
The Architect shall cause its engineering and other consultants to make similar Site visits, at
such times as may be required for observation of portions of the Work designed and/or specified
by them. The Architect shall not be required to make continuous on-site inspections to check
the quality or quantity of the Work, The Architect shall promptly submit to the City a detailed
written report subsequent fo each on-site visit, which shall include any observation of material
deviations by the Contractor or subcontraciors from the requirements of the Confract Documents.

3.6.5. Job Meetings. There shall be no less than one job meeting per week.
The Architect shall attend ail job meetings. The number of meetings per week will depend on
the complexity of the Project at a particular stage, the problems encountered on the Project, or
the City’s request that additional meetings be held. The Architect shall alsc be required to be
present when governmental authorities having jurisdiction over the Project visit the Site to inspect
the Work. The Architect will exercise good care and diligence in discovering and promptly
reporting to the City, as well as to the Contractor, any defects or deficiencies in the Work .
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3.6.6. Construction Means, Methods, Etc. The Architect shall not have
control over or charge of and shall not be responsible for construction means, methods,
technigues, seguences, or procedures, or for safety precautions and programs in connection with
the Work. However, the Architect shall promptly report to the City any perceived irregularities.

3.6.7. Confractor’s Schedule. Except as otherwise provided in this
Agreement, the Architect shall not be responsible for the Contractor's schedules or failure to
carry out the Work in accordance with the Contract Documents, except to the extent that such
failure is caused by the Architect. Except as otherwise provided in this Agreement, the
Architect shall not have control over or charge of acts or omissions of the Contractor, its
Subcontractors, or their agents or employees, or of any other persons performing portions of the
Work. However, nothing in this paragraph shall relieve the Architect of its obligations to the City
elsewhere in this Agreement. The Architect shall review all schedules presented by the
Contractor and advise the City as to the appropriateness of same.

3.6.8. Communications. The City and the Contractor may communicate
through the Architect. Communications by and wiih the Architect’s consultants shall be through
the Architect, unless the City deems it necessary or expedient to speak directly to the
consultants.

3.6.9. Applications and Certifications for Payment. Based on the
Architect’s observations of the Work and evaluations of the Contractor's applications for
payment, the Architect shall review and certify the appropriate amounts due the Contractor
within five (5) business days after receipt of the Contractor's application for payment, and such
certifications shall be in the form requested by the City.. The Architect’s certification for payment
shall constitute a representation to the City based on the Architect’s observations at the site and
on the data comprising the Contractor's application for payment that the Work has progressed to
the point indicated and the quality of Work is in accordance with the Contract Documents. The
foregoing representations are subject to minor deviations from the Contract Documents
correctable prior to completion and to specific qualifications expressed by the Architect. Timely
payment of Contractor is required by M.G.1.. ¢. 30, §39K; therefore, the Architect shall establish
office procedures assuring either immediate mail or messenger delivery of the approved
applications for payment to the City.
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3.6.10. Rejection of Work. The Architect shall have the responsibility, obligation, and
authority to reject Work which (1) does not conform to the Contract Documents; (2) which the
Architect believes to be defective; and (3) the Architect believes will not produce a completed
Project that conforms to the Contract Documents or that will prejudice the integrity of the' design
concept of the completed Project as a functioning whole as indicated by the Contract Documents
and shall promptly notify the City of such rejection. Whenever the Architect considers it
necessary or advisable for implementation of the intent of the Contract Documents, the Architect
will have the responsibility, obligation, and authority to require additional inspection or testing of
the Work in accordance with the provisions of the Contract Documents, whether or not such Work
is fabricated, installed, or completed; provided, however, the Architect must obtain the City’s
prior written approval of any such special inspection or testing. However, neither this authority of
the Architect nor a decision made in good faith either to exercise or not to exercise such
authority shall give rise to a duty or responsibility of the Architect to the Confractor,
Subcontractors, Suppliers, other persons performing portions of the Work.

3.6.11. Submittals. The Architect shall review and approve or take other appropriate
action upon the Contractors submittals such as Proposed Change Orders, Shop Drawings,
Product Data, and Samples, for the purpose of; (a) determining compliance with applicable laws,
statutes, ordinances, codes, orders, rules, and regulations; and (b} determining whether the
Work, when completed, will be in compliance with the reguirements of the Coniract Documentis.
The Architect’s action shall be taken with such reasonable promptness as to cause no delay in

the Work taking inte account the time periods set forth in the latest schedule prepared by the

Contractor and approved by the Architect and, in any event, such action shall be taken within
fourteen (14) days after submittal to the Architect. The Architect shall indemnify the City for
any monies paid by the City to the Contractor as a result of the Architect’s unreasonable delay
in taking appropriate action, as described above, where such delay is not caused in any part by
the City. Review of such submittals is not conducted for the purpose of determining the accuracy
and completeness of other details such as dimensions and quantities or for substantiating
instructions for installation or perfermance of equipment or systems designated by the Contractor,
all of which remain the respensibility of the Contractor to the extent required by the Contract
Documents. The Architect’s review shall not constitute approval of safety precautions or, uniess
otherwise specifically stated by the Architect, of construction means, methods, techniques,
sequences, or procedures. The Architect’s approval of a specific item shall not indicate
approval of an assembly of which the item is a component. When professional certification of
performance characteristics of materials, systems, or equipment is required by the Contract
Documents, the Architect shall be entitled to rely upon such cerification to establish that the
materials, systems, or equipment will meet the performance criteria required by the Contract
Documents.

3.6.12. Change Orders and Work Change Directives. The Architect shall prepare
Change Orders and Work Change Directives, with supporting documentation and data if deemed
necessary by the Architect for the approval and execution in accordance with the Contract
Documents, and may authorize minor changes in the Work not involving an adjustment in the
Contract Sum or an extension of the Contract Time {which is the time in which the Work reaches
final completion) and which are not inconsistent with the intent of the Contract Documents.

3.6.13. Interpretations, Clarifications, and Decisions of the Architect.

3.6.13.1. The Architect will interpret, clarify, and decide matters
concerning performance under and requirements of the Contract Documents on written
request of either the City or the Contractor. The Architect's response to such reguests
will be made with reasonable promptness and within the time set forth herein. Any such
written interpretations, clarifications, or decisions shall be binding on the City and the
Contractor.  interpretations, clarifications, and decisions of the Architect shall be
consistent with the intent of and reasonably inferable from the Contract Documents and
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shall be in writing or in the form of drawings. The Architect may, as the Architect
judges desirable, issue additional drawings or instructions indicating in greater detail the
construction or design of the various parts of the Work; such drawings or instructions
may be effected by a Field Order or other notice to the Contractor, provided such
drawings or instructions are reasonably consistent with the previously existing Confract
Documents. The Architect shall not be liable for results of interpretations, clarifications,
and decisions so rendered in good faith and in the absence of negligence by the
Architect.

3.6.13.2. Time Limit for Rendering Decisions. The Architect shall

render written interpretations, clarifications, and decisions within a reasonable time, but in

no event more than seven (7} days after receipt of same.

_ 3.6.14. Aesthetic Effect. The Architect's decisions on matters relating to aesthetic
effect must be consistent with the City's. The Architect shall advise the City in matters relating
to aesthetic effect; however, the City’s decision in these matters shall be final,

3.6.15. Claims.

3.6.15.1. Initial Referral. All Claims, the bases of which arise prior to final
payment or the earlier termination of the Contract, shall be referred initially to the Architect for
action as provided herein.

3.6.15.2. Time Period and Action. The Architect shali review Claims and shall
do one of the following within seven (7) days of receipt of the Claim:

3.6.15.21. defér any-action with respéct to all or any- part of a Claim for the
purpose of requesting and receiving additional information from either party;

3.6.15.2.2. decline to render a decision for any reason which it deems
appropriate (including, but not limited to, the fact that the Claim involves allegations of
fault on the part of the Architect); or :

3.6.15.2.3. render a decision on all or a part of the Claim.

If the Architect requests additional information, the Architect shall take action with
respect to the Claim no later than seven (7) days after receipt of the additional information.. The
Architect shall notify the parties in writing of its disposition of such Claim. If the Architect
decides that the Work relfating to such Claim should proceed regardiess of its disposition of such
Claim, the Architect shall issue to the Contractor a written order to proceed.

3.6.15.3. Decisions.

3.6.15.3.1. Decisions by the City or the Architect. (Reference: M.G.L. c.
30, §39P). In every case in which this Contract requires the City, any official, or its
Architect to make a decision on interpretation of the Specifications, approval of
equipment, material or any other approval, or progress of the Work, the decision shall be
made promptly and, in any event, no later than [seven (7)] days after the written
submission for decision: but if such decision requires extended investigation and study,
the City, the official, or the Architect shall, within [seven (7)] days after the receipt of the
submission, give the party making the submission written notice of the reasons why the.
decision cannot be made within the seven-day period and the date by which the decision
will be made.
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3.6.15.4, Resolved Claims. If a Claim is resolved, the Architect shall obtain or
prepare the appropriate documentation and provide the City and the Contractor with a copy of
same.

3.6.16. Determination of Substantial and Final Completion. On behalf of the City,
the Architect shall conduct inspections, determine the dates of Substantial Completion and final
~ completion, and shall issue a certificate of Substantial Completion, with the prior written consent
of the City. Such inspections shall include a reasonable number of Site visits by the Architect
and the Architect’s engineering consultants. The Architect shall provide to the City a written
report of all findings with recommendations for appropriate action. The Architect wilt receive and
review (and approve or disapprove, as the case may be) written guarantees, operating manuals,
spare parts lists, value charts, and related documents required by the Contract Documents to be
assembled by the Contractor. When the Architect is satisfied that all such documents are
complete as required by the Contract Documents, the Architect shall issue a final certificate of
payment.

3.6.17. Inspection Prior to End of Guarantee Period. . Notwithstanding any other
provision in this Agreement, at least thirty (30) days prior to the expiration of the Contractor’'s
guarantee period, the Architect shall assist the City in inspecting the Project at the City’s
request and provide to the City a written report of all findings with recommendations for
appropriate action. Such inspections shall include a reasonable number of Site visits by the
Architect and the Architect’s engineering consultants. '

3.6.18. Certificate of Occupancy. The Architect shall be responsible for satisfying any
and all requirements with respect to services of an architect necessary to obtain a permanent
certificate of occupancy under the Commonwealth of Massachusetts State Building Code.

3.6.19. Limitation on the Architect's Responsibilities.

3.6.19.1. Neither the Architect’s authority to act under the

provisions of the Contract Documents nor any decision made by the Architect in
good faith to exercise or not to exercise such authority shall give rise to any duty
or responsibility of the Architect to the Contractor, any Subcontractor, any
Supplier, any surety for any of them, or any other person.

3.6.19.1.1. The Architect will not have control over or charge of and
will not be responsible for construction means, methods, techniques, sequences,
or procedures, or for safety precautions and programs in connection with the
Work, since these are solely the Coniractor's responsibility as provided in Article
5 of the General Terms and Conditions. The Architect will not be responsible for
the Contractor's failure to carry out the Work in accordance with the Contract
Documents. The Architect will not have control over or charge of and will not be
responsible for acts or omissions of the Contractor, Subcontractors, Suppliers, or
of any other persons performing portions of the Work.

ARTICLE 4
ARCHITECT’S ADDITIONAL SERVICES

4.1. IN GENERAL. The services described hereunder shall be paid for by the City in addition
to the compensation for Basic Services. Prior to performing any service which the Architect
claims to be an Additional Service, the Architect shall notify the City in writing that the service is
an Additional Service, and shall provide with such notice an estimate of the additional
compensation which will be payable to the Architect for performing such service. Such service
shall not be performed, nor shall such estimate be exceeded, without the City’s prior written
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approval. Failure to so notify the City and obtain the City’s written approval shall constitute a
waiver of the Architect’s claim for additional compensation on account of such services. These
services shall be provided only if authorized or confirmed in writing by the City. Notwithstanding
anything to the contrary in this Agreement, the City shall not be responsible to pay and the
Architect shall not be entitled to receive compensation for any additional service if such service
was required due to the fault of the Architect or the Architect’s failure to perform in accordance
with the terms of this Agreement. Neither the Architect nor its consultants shali be compensated
for any services involved in preparing changes that are required for additional Work that should
have been anticipated by the Architect in the preparation of the Construction Documents, as
reasonably determined by the City.

4.2. LIST OF ADDITIONAL SERVICES. The following list of Additional Services is
intended fo be illustrative and not considered all inclusive: : :

4.2.1. Making major revisions in Plans, Specifications, or other documents when such
major revisions are: ‘

4.2.1.1. inconsistent with approvais or instructions previously given by the City,
including revisions made necessary by adjustments in the City’s program or
project budget;

4.2.1.2. required by the enactment or revision of codes, laws, or regulations
subsequent to the preparation of such documents; or

4.2.1.3.due to changes required as a result of the City’s failure to render
decisions in a timely manner and where such failure is in no way caused by the
Architect.

4.2.2. Providing services required because of major changes in the Project instigated by the
City;

4.2.3. Material design work requested by the City in connection with Change Orders,
Construction Change Directives, and the Contractor's value engineering proposals, provided that
evaluation and judgments of the proposed changes and value engineering substitutions shall be
provided as a Basic Service;

4.2.4. Providing consultation concerning replacement of Work damaged by fire or other-cause
during construction, and furnishing services required in connection with the replacement of such
Work: provided, however, that such services are not required as a result of the negligence of the
Architect; and ' e ) -
4.2.5. Providing any other services not otherwise inciuded in this Agreement.
ARTICLE 5
OTHER CONDITIONS OR SERVICES

5.1. OTHER SERVICES. Any other services which are part of Basic Services are set
forth in APPENDIX D.

5.2. HAZARDOUS MATERIALS. Unless otherwise provided in this Agreement, the
Architect and the Architects consultants, other than the Architect’s hazardous materials
consultant, shall have no responsibility for the discovery, presence, handiing, removal, or disposal
of or exposure of persons to hazardous materials in any form at the Project Site, including, but
not limited to, ashestos, asbestos products, polychlorinated biphenyl, or other toxic substances.
The Architect shall hire a hazardous materials consultant who shall report to the Architect and

Page 27




File No. 506068- Request for Proposal for Design Services- Street Lighting LED Conversion

Thuirsday , November 15, 2012 @ 11:00 AM

through the Architect, the City the presence and location of any hazardous material observed or
discovered by the hazardous materials consultant {(or any material suspected to exist) or that a
hazardous materials consultant of similar skill and expertise should have chserved, and shall
design for the Architect the plan and specifications for removal of any such hazardous materials
to the Architect’'s satisfaction. ‘ '

ARTICLE 6
THE CITY’S RESPONSIBILITIES

6.1. REQUIREMENTS FOR THE PROJECT  The City shall consult with the
Architect regarding requirements for the Project, including the City’s contemplated objectives,
schedule, constraints, and criteria, including space requirements and relationships, flexibility,
expandability, special equipment, systems, and site requirements.

6.2, BUDGET. The City shall consult with the Architect in order to establish and
update an overall budget for the Project, including the Construction Cost, the City’s other costs
and reasonable contingencies related fo all of these costs.

6.3. AUTHORIZED REPRESENTATIVE The City shall designate a representative
authorized to act on the City’s behalf with respect to the Project. The City or such authorized
representative shall render decisions in a timely manner pertaining to documents submitted by
the Architect in order to avoid unreasonable delay in the orderly and sequential progress of the
Architect’s services..

6.4. CONSULTANTS. The City shall furnish the services of consultants not listed in
the advertisement for the Request for Proposals when the City deems such services to be
necessary. :

6.5. FURNISHING INFORMATION OR SERVICES. Notwithstanding anything to the
contrary written herein, the City shall only fumish information or services described in herein to
the extent that any such information or service is reasonably required by the Architect to perform
its services under this Agreement. The Architect shall review and confirm the sufficiency of any
test and information furnished to the Architect by or on behalf of the City pursuant to this
section.

6.6. NOTICE OF FAULT OR DEFECT. The City shall give prompt written notice to
the Architect, if the City becomes aware of any fault or defect in the Project or nonconformance
with the Contract Documents.

ARTICLE 7
USE OF THE ARCHITECT’S PLANS, SPECIFICATIONS, AND OTHER .DOCUMENTS

7.1. IN GENERAL. The Plans, Specifications, and other documents prepared by the
Architect for this Project are instruments of the Architect’s service for use solely with respect to
this Project and, unless otherwise provided, the Architect shall be deemed the author of these
documents and shall retain all common law, statutory, and other reserved rights, including the
copyright. The City shall be permitted to retain copies, including reproducible copies, of the
Architect’s Plans, Specifications, and other documents for information and reference in
connection with the City’s use and occupancy of the Project. The Architect’s Plans,
Specifications, or other documents shall not be used by the City or others on other projects,
except by agreement in writing. However, it is expressly understood and agreed that the City
shall have the right to utilize the Plans, Specifications, and other documents in the event the City
expands the Project, comects any deficiencies, or makes any renovations or repairs to the
Project. In the event of termination or purported termination of this Agreement by either party, the
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City may use the Plans, Specifications, and other documents in connection with the Project,
notwithstanding any dispute between the City and the Architect as to the reason for validity of
the termination, provided only that the Architect has been paid for its work through the date of
the termination, unless the matter of such payment is subject to litigation or other dispute
resolution procedure provided for herein. In the event the City uses the Plans, Specifications, or
other documents prepared by the Architect for any purpose other than in connection with this
Project pursuant to the provisions of this Agreement without retaining the Architect in connection
any such use of the Plans, Specifications or other documents prepared by the Architect, the City
releases the Architect and Architect's consultant(s) from all claims and causes of action arising
from such uses.

7.2 OFFICIAL REGULATORY REQUIREMENTS. Submission or distribution of the
Plans, Specifications, and other documents to meet official regulatory requirements or for similar
purposes in connection with the Project is not to be construed as publication in dercgation of the
Architect’s reserved rights herein.

ARTICLE 8

BASIS OF COMPENSATION

8.1. IN GENERAL. For Basic Services, compensation shall be as provided in
APPENDIX E.
8.2. STIPULATED SUM. Where the compensation is based on a stipulated sum,

progress payments for Basic Services in each phase shall be as stated in APPENDIX F.

8.3. MATERIAL CHANGE IN SCOPE OR SERVICES. In the event of a material
change in the scope or services of the Project or the Architect’s services, the Architect shall
continue to perform in accordance with the terms of this Agreement during the course of any
renegotiation of the Architect’s compensation hereunder, Equitable adjustments shall be made
to the total dollar amount of this Agreement in the event of changes in scope or services herein.
{Reference: M.G.L. c. 7, §38G).

8.4, ADDITIONAL SERVICES OF THE ARCHITECT. For Additional Services of the
Architect, compensation shall be as stated in APPENDIX C.

8.5. ADDITIONAL SERVICES OF THE CONSULTANTS. For additional services of
consultants, compensation shall be the actual cost billed to the Architect for such services stated
in APPENDIX G. : .

8.6. REIMBURSABLE EXPENSES. For Reimbursable Expenses, compensation
shall be the actual cost billed to the Architect plus fen percent for such services.

ARTICLE 9
PAYMENT TO THE ARCHITECT

9.1. The City shall make payments directly to the Architect within forty-five (45} days
after the City receives and approves the Architect’s detailed certified monthly statement. The
detailed monthly statement must include, at minimum, itemized hours and work performed by the
Architect (including, but not limited to, all employees of the Architect and its agents), and an
itemized list of Reimbursable Expenses. Records of the Architect's expenses and hours
pertaining to this Project shall be kept in accordance with generally accepted accounting
principles, which principles shall be consistently applied. Said records shall be available to the
City or its authorized representative upon reasonable notice for inspection and copying during
regular business hours for six (6) years after the date of the final certificate of payment.
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9.2. No payments will be made in advance of services rendered.

9.3. Deductions may be made from the Architect’s compensation, if the Architect
has not properly performed the services required in accordance with the terms of this Agreement

ARTICLE 10
INSURANCE REQUIREMENTS

10.1. The Architect at its own expense must obtain and maintain a professional liability

insurance policy covering negligent errors, omissions, and acts of the Architect or of any person -
for whose performance the Architect is legally liable arising out of the performance of such

contracts for design services. The City may require a consultant employed by the Architect

subject to this subparagraph to obtain and maintain a similar lability insurance policy. If the

Architect is required by the City to obtain alt or a portion of such insurance coverage, it shall at

its own expense furnish a ceriificate or certificates of insurance coverage to the City prior to the

award of the contract. Certificates of insurance are attached hereto as APPENDIX H. Any

amendments these insurance requirements are set forth in APPENDIX H.

10.2. Any insurance carrier utilized to fulfill the insurance requirements of this Contract shall
have a minimum A.M. Best rating of A-X.

10.3. The Architect and its structural, mechanical, and electrical engineering consultants shall
each maintain the following minimum insurance coverages: '

10.3.1. Workers’ Compensation insurance in compliance with Massachusetts
faw:

10.3.2. Employer’s liability policy covering bodily injury by accident ($1006,000
each occurrence) and bodily injury by -disease ($100,000 each employee,
$500,000 policy limit);

10.3.3. Comprehensive automobile liability insurance including 'hired,
non-owned, and leased vehicles, if any, in the amount of $1,000,000 covering
personal injury, bodily injury, and property damage; = R

10.3.4. Valuable Papers insurance in the amount of $100,000 covering damage
to plans, drawings, computations, filed notes, or other simifar data refating to the
Work covered by this Agreement;

10.3.5. Commercial general liability insuranée with a primary limit of not less
than $1,000,000 combined single limit and naming the City as an additional
insured; and

10.3.6. Professional Liability insurance in the amount of $5,000,000 or ten per cent (10%) of the
Project's estimates cost of construction, for the applicable period of limitations, including
contractua! liability coverage with all coverage retroactive to the earlier date of this Agreement or
the commencement of the Architect’s services in relation to the Project.

10.4.  All insurance shall be provided by companies qualified and licensed to do business in the
Commonwealth of Massachusetts and acceptable to the City, and shall be maintained for a
period of six (6) years following the last performance of services under this Agreement.
Certificates evidencing such insurance shall be furnished to the City upon the execution of this
Agreement by the Architect and upon each renewal period thereafter. The policies shall provide
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that the policies shall not be cancelled, renewed, or amended without thirty (30) days’ prior notice
to the City. All requests by the Architect for approval of engineers or other consultants shall be
accompanied by certificates setting forth the types and amounts of insurance carried by them.
The Architect shall require each such engineer or other consultant approved by the City to
maintain the insurance shown in such certificate in accordance with the provisions of this
paragraph.

ARTICLE 11

STATUTORY RECORD-KEEPING AND RECORD-FILING REQUIREMENTS
(M.G.L. C. 30, §39R)

11.1. The Architect shall make and keep for at least six years after final payment, books,
records, and accounts which in reasonable detail accurately and fairly reflect the transactions and
dispositions of the Architect.

11.2.  Until the expiration of six (6) years after final payment, the office of inspector general, and
the deputy commissioner of capital planning and operations shall have the right to examine any
books, documents, papers or records of the Architect or of its subcontractors that directly pertain
to and involve transactions relating to, the Architect or its subcontractors.

11.3. The Architect shall describe any change in the method of maintaining records or
recording transactions which materially affect any statements filed with the City, including in its
description the date of the change and reasons therefor, and shall accompany said description
with a letter from the Architect’s independent certified. public accountant approvmg or otherwise
commenting on the changes.

11.4. The Architect has filed a statement of management (“management,” as used in these
paragraphs is defined in M.G.L. ¢. 30, §3%8R(a)(7} as “the chief executive officers, pariners,
principals or other person or persons primarily responsible for the financial and- operational
policies and practices of the contractor” which is the Architect herein) on internal accounting
controls as set forth in M.G.L. ¢. 30, §39R(c) prior to the execution of this Agreement.

11.5. The Architect must file with the City a statement of management as to whether the
system of internal accounting controls of the Architect and its subsidiaries reasonably assures
that:

11.5.1. transactions are executed in accordance Wlth managements general and
specific authorization; - St

11.5.2. transactions are recorded as necessary:

11.5.2.1. to permit preparation of financial statements in conformity with
generally accepted accounting principles, and

11.5.2.2. o mainiain accountability for assets;

11.5.3. access to assets is permitied only in accordance with management's general or
specific authorization; and

11.5.4. the record accountability for assets is compared with the existing assels at
reasonable intervals and appropriate action was taken with respect to any difference.

Page 31




File No. 50608- Request for Proposal for Design Services- Street Lighting LED Conversion

Thursday , November 15, 2012 @ 11:00 AM

11.6. The Architect shall file with the City a statement prepared and signed by an independent
certified public accountant, stating that s/he has examined the statement of management on
internal accounting contrals, and expressing an opinion as to:

11.6.1. whether the representations of management in response fo this paragraph and '

the previous paragraph are consistent with the result of management’'s evaluation of the system
of internal accounting controls; and

11.6.2. whether such representations of management are, in addition, reascnable with
respect to transactions and assets in amounts which would be material when measured in
relaticn to the Architect’s financial statements.

NOTE: RECORDS AND STATEMENTS REQUIRED TO BE MADE, KEPT OR FILED UNDER
THE PROVISIONS OF M.G.L. c. 30, §39R ARE NOT PUBLIC RECORDS AS DEFINED N
M.G.L.c.4, §7 AND SHALL NOT BE OPEN TO PUBLIC INSPECTION, EXCEPT AS PROVIDED
HEREIN.

(Reference: M.G.L. c. 30, §39R)
ARTICLE 12

TERMINATION, SUSPENSION, OR ABANDONMENT

12.1. Except for reasons of nonpayment, this Agreement may be terminated by either party
upon not less than seven (7) days’ written notice should the other party fail to perform in
accordance with the terms of this Agreement through no fault of the party initiating the termination
and may be terminated without cause by the City upon at least seven (7) days’ written notice to
the Architect. In the event this Agreement is terminated by the City pursuant to this paragraph,
the Architect shall be entitled to receive compensation for Basic and Additional Services properly
performed and for all substantiated Reimbursable Expenses incurred to the date of the notice of
termination, but in no event shall compensation exceed the amount specified. hereafter if the
Project does not proceed and in no event shall any payment be due earlier than such payment
would otherwise be due hereunder. Moreover, the City shall be entitled to retain from the monies
alleged to be due fo the Architect an amount that reascnably reflects the cost and expense
incurred or to be incurred by the City associated with the termination, if the termination is with
cause.

12.2. The City reserves the right to stop or suspend the work upon seven (7) days' written
notice fo the Architect, with no resulting fee adjustment to the Architect, uniess such
suspension extends for more than twelve (12) months, in which case the Architect’s
compensation shall be equitably adjusted when the project is resumed to provide for expenses
incured in the interruption and resumption of the Architect’s services. The Architect shall have
no cause for termination of this Agreement based on suspension of the Project unless such
suspension extends for more than twelve (12) months.
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12.3. Persistent failure by the City to make payments to the Architect in accordance with this
Agreement or persistent failure of the City to pay the Architect within forty-five (45) days of
receipt of a statement for services properly performed shall -be considered nonperformance and
cause for termination. “Persistent” herein shall mean at least three occasions.

12.4. If the City fails fo make payment when due for services and expenses properly-

performed, the Architect may, upon thirty (30) days’ written notice to the City, suspend
performance of services under this Agreement. Unless the Architect receives within thirty (30)
days of the date of the notice payment in full for such services that have been properly
performed, the suspension shall take effect without further notice. In the event of a suspension of
services, the Architect shall have no liability to the City for delay or damage caused by the City
because of such suspension of services.

ARTICLE 13
MISCELLANEOUS PROVISIONS

13.1. GOVERNING LAW. This Agreement shall be governed by the laws of the
Commonwealth of Massachusetts.

13.2. VENUE. Venue for any court action or proceeding shall be Middlesex County in the
Commonwealth of Massachusetts only. The Contractor, all Subcontractors, and Suppliers waive
any and all jurisdictional and venue defenses. '

13.3. PARTNERS, SUCCESSORS, ASSIGNS, ETC. The City and the Architect,
respectively, bind themselves, their pariners, successors, assigns, and legal representatives fo
the other party to this Agreement and to the partners, successors, assigns, and legal
representative of such other party with respect to all covenants of this Agreement.

13.4. PROCHIBITION AGAINST ASSIGNMENT. The Architect shall not assign, in whole or in

part, its rights and chligations under the Contract Documents without prior written consent of the

City. An assignment without the prior written consent of the City shall not relieve the Architect
- of its obligations thereunder.

13.5. ENTIRE AGREEMENT. This Agreement represents the entire and integrated agreement
between the City and the Architect and supersedes all prior negotiations, representations, or
agreements, either written or oral. This Agreement can be amended only by a written instrument
signed by both the City and the Architect. :

13.6. THIRD-PARTY BENEFICIARIES. Nothing contained in this Agreement shall create a

contractual relationship with or a cause of action in favor of a third party against either the City or
the Architect.

13.7. NOTICES AND DEMANDS. Notices and demands required by or permitted to be given
hereunder shall be hand-delivered or given by registered or certified mail and shall be addressed
to the parties at the addresses set forth in APPENDIX |, Such notices and demands may be sent
by facsimile transmission if such transmission is followed by hand delivery or registered or
certified mail on the same day or the following business day. Nolice and demands shall be
deemed to have been given when delivered, or when mailed, or when transmitted by facsimile, if
followed by hand delivery or registered or certified mail as provided herein.
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13.8. WAIVER OF RIGHTS. The City’s review, approval, acceptance, or payment for services
under this Agreement shall not operate as a waiver of any rights under this Agreement and the
Architect shall be and shall remain liable to the City for all damages incurred by the City as the
result of the Architect’'s failure to perform in conformance with the terms and conditions of this
Agreement. The rights and remedies of the City provided for under this Agreement are in
addition to any other rights or remedies provided or aliowed by law.

13.9. PERSONAL LIABILITY. No member, officer, director, frustee, representative,
consultant, volunteer participant, or employee of the City shall be personally liable fo the
Architect under any term or provision of this Agreement for the City’s payment obligation or
otherwise, or because of any breach herecf.

13.10. INDEMNIFICATION. The Architect shall indemnify and defend the City from and
against all claims, costs, and liabllity arising out of the Architect’s Services hereunder, to the
extent that such claims, costs, and liability are the result of the negligent acts, errors, or
omissions of the Architect, or breaches by the Architect of its obligations hereunder or {with
respect to the Architect's duty to defend) are claimed to be the result thereof.

13.11. ARCHITECT’S PRINCIPALS AND SENIOR PERSONNEL. The City is relying on the
continued participation in the Project of the principals and senior personnel whose names and
time commitments and, where applicable, Massachusetts professional registration numbers are
listed in the attached AFPENDIX J. The Architect shall not remove any such individual from the
Project or reduce his or her time commitment to the Project without the City’s written consent
unless such individual dies, becomes disabled, or terminates his or her employment. The
replacement of any individual listed in APPENDIX J shall be subject to the City’s written
approval.

13.12 USE OF PROJECT-RELATED DOCUMENTS. The Architect may, upon prior written
consent of the City, include representations of the design of the Project, including photographs of
the exterior and interior, among the Architect’s promotional and professional materials. - The
Architect’s materials shall not include the City’s confidential or proprietary information if the City
has previously advised the Architect in writing of the specific information considered by the City
to be confidential or proprietary. The City shail provide professional credit for the Architect on
the construction sign and in the promotional materials for the Project. The City considers all
information concerning the Project to be confidential and propnetary unless otherwise expressly
indicated in writing to the Architect. . - :

ARTICLE 14
CERTIFICATIONS
14.1. The undersigned Architect certifies under the penalties of perjury that:

14.1.1. the Architect has not given, offered or agreed to give any gift
confribution or offer of employment as an inducement for, or in connection with, the
award of a contract for design services;

14.1.2. no consultant to, or subcontractor for the Architect has given, offered or
agreed to give any gift, contribution, or offer of employment to the Architect, or to any

other person, corporation, or entity as an inducement for or in connection with the award
to the consultant or subcontractor of a contract by the Architect;
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14.1.3. no person, corporation, or other entity, other than a bona fide, full-time

employee of the Architect has been retained or hired to solicit for or in any way assist
the Architect in obtaining the contract for design services upon an agreement or
understanding that such person, corporation, or other entity be paid a fee or other
consideration contingent upon the award of the contract to the designer;

14.1.4. the Aréhitect has internal accounting controls as required by IVII.G.L. c.

30, §39R and the Architect shall:

14.1.5.

14.1.4.1. for a six-year period after the final payment
maintain accurate books, records, and accounts which in reasonable detail
accurately and fairly reflect the transactions and dispesitions of the Architect;

14.1.4.2. file regular statements of management
concerning internal auditing controls; and

14.1.4.3. file an annual audited financial statement; and
submit a statement from an independent certified public account that such C.P.A.
or public accountant has examined management’s internal auditing controls and
expresses an opinion as to their consistency with management’s statements and
whether such statements are reasonable with respect to fransactions and assets
that are substantial in relation to the Architect’s financial statements, as
provided by M.G.L ¢. 7, §38H(e) and

the Architect has filed a statement of management on internal accounting

controls as set forth in M.G.L. ¢. 30, §39R(c) prior to the execution of this Agreement;

14.1.6.

the Architect has filed with DCAM prior fo the execution of this Agreement an

audited financial statement for the most recent completed fiscal year as set forth in M.G.L. c. 30,

§39R(d); and

14.1.7.

the Engineer has complied with all the laws of the Commonwealth pertaining to

taxes, reporting of employees and contractors, and withholding and remitting child support
(M.G.L. c. 62C, §40A). :

CITY OF CAMBRIDGE : ARCHITECT
Robert W. Healy Signature
City Manager :

APPROVED AS TO FORM: By:

Nancy E. Glowa

Print Name and Title

Acting City Solicitor

APPROVED AS
OF FUNDS:

TO THE AVAILABILITY

City Auditor
James Monagle

Purchasing Agent
Cynthia H. Griffin
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APPENDIX A
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REQUEST FOR PROPOSALS
APPENDIX B

SCHEDULE OF PERFORMANCE OF THE ARCHITECT
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APPENDIX C
COMPENSATION FOR ADDITIONAL SERVICES

Out-of-Court " In Court

Witness Fee $ $
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APPENDIX
D

ADDITIONAL BASIC SERVICES
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APPENDIX E

COMPENSATION FOR BASIC SERVICES
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APPENDIX F

COMPENSATION BASED ON A STIPULATED SUM
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APPENDIX G

COMPENSATION FOR ADDITIONAL SERVICES OF CONSULTANTS
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APPENDIX H
CERTIFICATES OF INSURANCGE

AND
ADDITIONAL INSURANCE REQUIREMENTS
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APPENDIX |
NOTICES
Notice {o the City shall be addressed to:

City Manager

City of Cambridge

795 Massachusetts Avenue
Cambridge, MA 02139
Facsimile: (617) 3494007

Notice to the Architect shall be addressed to:
Name of Architect

Street Address

City/State/Zip Code

Phone Number

Fax Number
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APPENDIX J i

MASSACHUSETTS PROFESSIONAL REGISTRATION NUMBERS
AND
EXPIRATION DATES

NAME REGISTRATION NUMBER EXPIRATION DATES
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INTRODUCTION

The City of Cambridge initiated this study to improve the design and
maintenance of its public lighting system. The effort was prompted by the
purchase of approximately 5,000 street lights from the local utility company that
had been operating them. Primary objectives of the study are to review current
public lighting and establish design guidelines for new construction, review and
recommend the content of the lighting inventory, and research and recommend
emerging light sources and fixtures for evaluation in use.

Maintaining and supplementing the combined fixture inventory will be facilitated
by a set of standards specifying the various elements, including luminaires,
poles, bases, control boxes, conduit and wiring systems. The standards will
accommodate the range of street types and scales in the city, including
residential neighborhoods, commercial areas, and historic districts, along with
parks, plazas and parking lots. While addressing the variety of conditions in the
city, to minimize cost, storage space and response time the standards also need
to limit the number of different parts required to keep the lighting system
functioning.

To produce this report the consultants worked with a Lighting Committee of City
staff from several departments including the Electrical Department, Historical
Commission, Department of Public Works, and Community Development
Department.
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METHOD USED IN DEVELOPING STANDARDS

The city last conducted an overall review of public lighting in Cambridge in 1982
when the City Manager convened a Street Lighting Advisory Committee under
the auspices of the Community Development Department. The City Manager
acted in response to a utility proposal to change light sources. To reduce energy
use and hence save money Cambridge Electric Light Company had proposed
changing fixtures leased to the city from mercury vapor types to high pressure
sodium. Because high pressure sodium lamp and ballast combinations are more
efficient than mercury vapor ones, energy use would decrease while illumination
on the streets would stay approximately the same. Some concerned residents
objected to both the light color and brightness of the replacement fixtures, based
on viewing luminaires that were initially installed. The committee negotiated a
resolution whereby the city accepted use of the high pressure sodium source on
major streets but with cutoff optics for glare control, to improve visibility while
minimizing light going onto private property and into the sky. Eventually almost
all of the luminaires commonly known as “cobra heads” were converted in this
manner. These are the fixtures purchased from the utility, now known as
NSTAR.

Planners and residents have always been interested in alternatives to the cobra
head either in reaction to the appearance of the luminaire itself or to distinguish
special areas of Cambridge. With the exception of Harvard Square, the
alternative systems that were actually implemented were planned and owned by
the city. Distinctive lighting solutions can be seen in Cambridge Center, Central
Square, University Park at MIT, Cambridge Common, and along Cambridge
Street. In Cambridge Center a simple rectangular cutoff type metal halide
luminaire illuminates the roadways while a more decorative and smaller
pedestrian scale incandescent fixture fills in light on the sidewalks. The design
for Central Square derives from a similar strategy of roadway versus pedestrian
scale fixtures but uses equipment very different in appearance, all having circular
shapes and metal halide lamps. On the Common, hemispherical cutoff metal
halide luminaires light the paths and the Civil War monument, singly along the
paths and doubled up with floodlights at the monument. The schemes for
University Park at MIT and Cambridge Street bring a fixture previously seen
mostly along Memorial Drive into the city. This is the “1907” fixture on a
bracketed arm with a teardrop shaped luminaire. At University Park the 1907
assembly lights the street and sidewalks by itself with a high pressure sodium
source. Along Cambridge Street it is accompanied by acorn post-top fixtures that
illuminate the sidewalks, facades and pedestrians, and both types of luminaires
use metal halide lamps. In and around Harvard Square the acorn fixture, as a
single or double unit, lights roadways and sidewalks with either mercury vapor or
metal halide lamps.

Page 4





Cambridge Street Lighting Manual

While these schemes uniquely identify their respective areas they did not arise
from a coherent overall plan for the city and hence do not currently relate strongly
to each other or to the rest of Cambridge. The Lighting Committee studied the
situation to see if there might be common themes drawn out of the current
arrangements and if some fixtures were preferable to others. One can think of
Cambridge as being bounded or connected by a ring road consisting of Memorial
Drive, Gerry’s Landing Road, Fresh Pond Parkway, Alewife Brook Parkway,
Massachusetts Avenue, Cambridge Street, O'Brien Highway, First Street and
Land Boulevard. This assemblage has spokes in the form of main streets to
Harvard Square, Central Square, and Kendall Square/Cambridge Center. The
1907 teardrop fixture, designed for use in the region, appears in several
variations illuminating long stretches of this network. The acorn post-top fixture
makes a compatible companion in addition to functioning well enough on its own.
Our recommendation is to continue and strengthen this pattern. New
streetscapes along the ring and spokes would have the 1907 fixture lighting the
roadways and creating a large scale rhythm while the shorter acorn fixtures
would illuminate the sidewalks and facades, create a pedestrian scale and
provide fill light on people’s faces. Existing special schemes that do not fit the
pattern would be maintained but not expanded. (See illustrative map, “Proposed
Luminaire Types”.)

The ring and spokes tend to run through commercial, institutional or large scale
public areas. The residential neighborhood streets would still be lit by cobra
head fixtures, on wood utility poles or aluminum poles of their own. Changing to
cutoff optics, a one piece arm design and other refinements have made the
typical luminaire and mounting assembly smaller and sleeker.

As parks have been rejuvenated the city has installed a small metal halide
“shepherd’s crook” type of fixture for illumination of paths, seating and play
areas. This has good glare control and color as well as an appropriate scale for
these pedestrian areas.

Sustainable design and cost have been major concerns for lighting Cambridge in
recent history. An objective of this study is to evaluate new light sources that
might provide even greater efficiency in energy use and longer source life.
Toward that end the consultants have arranged two mockups of fixtures using
light emitting diodes (LED’s) as light sources. One of these will be done along
Inman Street, between City Hall and the Annex, by replacing four high pressure
sodium cobra head luminaires with LED fixtures. The other will be on University
Road where three metal halide acorn globes will be replaced with LED versions.
These installations will be temporary, for evaluating the light sources and
luminaires. The committee will review glare control, efficiency, illumination
levels, light color, first cost and maintenance, all with a view toward promoting a
sustainable future.
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LIGHTING CRITERIA

The lighting criteria used by the City of Cambridge is a compilation of standards
and research from the llluminating Engineering Society (IES), the Federal
Highway Administration (FHWA), the Transportation Association of Canada
(TAC), the International Commission on lllumination (CIE), and the British
Institute of Lighting Engineers (ILE). Specific documents include:

IES TM-11 Light Trespass: Research, Results and Recommendations
IES DG-5 Recommended Lighting for Walkways and Class 1 Bikeways
IES DG-19  Design Guide for Roundabout Lighting

IES RP-22 Standard Practice for Tunnel Lighting

IES RP-20 Lighting for Parking Facilities

IES TM-15 Luminaire Classification System for Outdoor Luminaires
IES RP-33 Lighting for Exterior Environments

IES RP-8 Standard Practice for Roadway Lighting

TAC Guide for the Design of Roadway Lighting

ILE Code of Practice for Variable Lighting Levels for Highways
CIE92.1 Guide to the Lighting of Urban Areas

Street Lighting

The street lighting criteria for the City of Cambridge is a luminance based design
criteria for the roadway and a horizontal and vertical illuminance criteria for the
adjacent sidewalk area. A veiling luminance criteria is also included to limit the
amount of disability glare generated by the lighting system.

The following is the criteria excerpted from IES RP-8 Standard Practice for
Roadway Lighting:

Roadway definitions

Major: That part of the roadway system that serves as the principal network for through-
traffic flow. The routes connect areas of principal traffic generation and important rural
roadways leaving the city. These routes are often known as

arterials,” , “thoroughfares,” or “preferentials.” They are sometimes subdivided into
primary and secondary; however, such distinctions are not necessary in roadway
lighting.

Collector: Roadways servicing traffic between major and local streets. These are
streets used mainly for traffic movements within residential, commercial and industrial
areas. They do not handle long, through trips. Collector streets may be used for truck
or bus movements and give direct service to abutting properties.

Local: Local streets are used primarily for direct access to residential, commercial,
industrial, or other abutting property. They make up a large percentage of the total street
system, but carry a small proportion of vehicular traffic.
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Pedestrian Area Definitions

High - Areas with significant numbers of pedestrians expected to be on the sidewalks
or crossing the streets during darkness. Examples are down- town retail areas, near
theaters, concert halls, stadiums, and transit terminals. (over 100 pedestrians per hour in
a typical block on both sides of the street)

Medium - Areas where lesser numbers of pedestrians utilize the streets at night. Typical
are down- town office areas, blocks with libraries, apartments, neighborhood shopping,
industrial, older city areas, and streets with transit lines. (11 to 100 pedestrians per
hour in a typical block on both sides of the street)

Low - Areas with very low volumes of night pedestrian usage. These can occur in any
of the cited roadway classifications but may be typified by sub- urban single family
streets, very low density residential developments, and rural or semi-rural areas.
(10 or fewer pedestrians per hour in a typical block on both sides of the street)

Lighting Criteria

The lighting levels for street lighting in the City shall be:

ROAD AND AREA CLASSIFICATION AVG. MAX MAX MAX
LUMIN. | UNIFORM. | UNIFORM. | VEILING
RATIO RATIO LUMIN.
ROAD PEDEF?I;EIAN Lavg 5 RATIO
CLASSIFICATION ( ) avgrmn e mn maave
_ High 1.2 3.0 5.0 0.3
Major -
Medium 0.9 3.0 5.0 0.3
Low 0.6 3.5 6.0 0.3
High 0.8 3.0 5.0 0.4
Collector :
Medium 0.6 35 6.0 0.4
Low 0.4 4.0 8.0 0.4
High 0.6 6.0 10.0 0.4
Local -
Medium 0.5 6.0 10.0 0.4
Low 0.3 6.0 10.0 0.4
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Pedestrian Areas and Bikeways

High Pedestrian Conflict Area:

In Cambridge high pedestrian
conflict areas are going to be
those with mixed commercial
and residential use. Typical
streets which would fall into this
classification could be sections
of roadways like Massachusetts
Ave. particularly when located in
one of the City’s Squares like
Davis, Harvard, or Central
Square.

Recommended Values for High Pedestrian Conflict Areas

Maintained Illluminance Values for Walkways

Mixed Vehicle and Pedestrian 20.0/2.0 10.0/1.0 4.0
Pedestrian Only 10.0/1.0 5.0/0.5 4.0

"Horizontal only

En - average horizontal illuminance at pavement
Evmin - minimum vertical
illuminance at 1.5m above
pavement

Medium Pedestrian Conflict
Areas

Intermediate areas have
moderate night pedestrian
activities. These areas may
typically be those near
community facilities such as
libraries and recreation centers.
Safety for the pedestrian as well
as providing guidance to primary
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travel ways are key elements in the design of a lighting system in these areas. These
values do not consider areas with increased crime and vandalism.

Recommended Values for Medium Pedestrian Conflict Areas

Maintained Illuminance Values for Walkways

En (lux/fc)

Eavg/Emin*

Pedestrian Areas

5.0/0.5

2.0/0.2

4.0

"Horizontal only

Ey - average horizontal illuminance at pavement
Evmin - minimum vertical illuminance at 1.5m above pavement

Low Pedestrian Conflict Areas

The lighting system in residential
areas may allow both driver and
pedestrian to visually orient in the
environment, detect obstacles,
identify other pedestrians, read
street signs, and recognize
landmarks. Table 7 includes
recommended illuminance values.
These values do not consider
areas with increased crime and
vandalism.

Recommended Values for Low
Pedestrian Conflict Areas

Maintained Illluminance Values for Walkways

*

Low Density Residential 3.0/0.3 0.8/0.08 6.0
Medium Density Residential 4.0/0.4 1.0/0.1 4.0

"Horizontal only

Ey - average horizontal illuminance at pavement
Evmin - minimum vertical illuminance at 1.5m above pavement

Page 9






Cambridge Street Lighting Manual

Crosswalks

An extensive study was conducted by the FHWA and VTTI concerning the
lighting of crosswalks. The information is based on static and dynamic experiments
performed at the Virginia Tech Transportation Institute and documented in FHWA-HRT-
08-052, available at NTIS under publication number PB2008-106431.

The finding and recommendations of the study are:

e A vertical illuminance level of 20 Ix measured at 1.5 m (5 ft) from the road surface
allowed drivers to detect pedestrians in midblock crosswalks at adequate
distances under rural conditions.

e A higher level of vertical illuminance may be required for crosswalks when

1. There is a possibility of continuous glare from opposing vehicles.
2. The crosswalk is located in an area with high ambient light levels.
3. The crosswalk is located at a lighted intersection.

e The luminaire selected will influence the best mounting location and height of the
luminaire with respect to the crosswalk.

e The vertical illuminance level that allowed drivers to detect pedestrians at
adequate distances was the same for HPS and MH sources; however, MH or

other white light sources may provide better facial recognition and comfort for
pedestrians.

For lighting of crosswalks in the City of Cambridge, pole should be placed on the
approach side of mid-block crosswalks and crosswalks located at intersections.
The lighting level in the crosswalk shall be equivalent to 20 lux vertical. This can
generally be accomplished by placing the pole 0.7 x mounting heights before the
crosswalk (e.g. for a 30’ pole the placement should be 30 x 0.7 = 21’ before the

center of the crosswalk).
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Intersections

Intersections should be illuminated
to the sum of the intersecting
streets. Since the City of
Cambridge uses a luminance based
criteria for its street and
intersections are designed using
illuminance, the following table is
included for guidance. The area
within the intersection that is
required to meet these elevated
levels is defined by the area in the
center of the intersection to the
location of the stop bars at each
intersecting street.

[llumination for Intersections

Functional Average Maintained Illumination at Eavg/Emin
Classification Pavement by Pedestrian Area
Classification in Lux/fc
High Medium Low
Major/Major 34.0/3.4 26.0/2.6 18.0/1.8 3.0
Major/Collector 29.0/2.9 22.0/2.2 15.0/1.5 3.0
Major/Local 26.0/2.6 20.0/2.0 13.0/1.3 3.0
Collector/Collector 24.0/12.4 18.0/1/8 12.0/1.2 4.0
Collector/Local 21.0/2.1 16.0/1.6 10.0/1.0 4.0
Local/Local 18.0/1.8 14.0/1.4 8.0/0.8 6.0
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CITY STANDARD LUMINAIRES AND POLES

The city has a number of luminaire types and poles currently being used. For
projects involving the retrofit of streetlights, or the installation of new street lights,
the city has standardized on 5 basic fixture type covering residential streets,
commercial arterials, and park/pedestrian areas.

These luminaire types consist of:
Type A & B Streetlight

These luminaires consist of LED utility streetlights which
are used on a majority of the residential streets in
Cambridge mounted to wood utility poles or on their own
streetlighting pole. They are supplied with adjustable drive
current allowing them to be set a three different output
setting meeting the needs of varied lighting requirements.

Type C Park/Pedestrian Light

These luminaires are used for pedestrian park areas and are
currently available in only metal halide sources. When LED are
used in this fixture type then revisions will be made to this
manual.

Type D 1907 Teardrop Replica
This replica of a 1907 teardrop luminaire is used on primary

commericial arterials through the city. These LED luminaires are
available in a variety of lumen output and distribution types.

Type E Acorn Style Fixture

This replica style acorn is used in conjunction with the Type D
teardrop luminaire in commercial areas with high pedestrian volumes
as well as a few select areas within the city. These luminaires are
supplied with LED’s at a set drive current and two distribution types.

The locations for the use of each of these fixture types is contained
in the figure below. Catalog cuts for the base design of these fixture
types are included as an annex to this manual.
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Application Guidance

Many locations in the City of Cambridge already have either existing utility poles
that are used for mounting streetlights or an installed streetlighting system.
When new construction is proposed for a city street which will require the design
of a new streetlighting system, the following guidance is given for pole placement
and considerations.

For the purpose of this manual, some typical streets and lighting situations will be
outlined and calculation requirements established for each. The lighting criteria
required for each of the streets is provided in the prior section.

Local streets

Local streets in
Cambridge can be
one or two way,
parking on one or
both sides, and will
generally have
sidewalks with
landscaping.

After determining
the required lighting
level based on the
pedestrian volumes
for the street the
lighting designer
shall propose a
design to the City for
consideration. Existing streets consisting of utility pole mounted lighting or pole
mounted lights shall be examined for luminaire replacement or a new pole
mounted lighting system depending on the extent of the street reconstruction.
For any of these options, analysis shall be performed, using the city standard
luminaires and pole, meeting the lighting criteria required in this manual.

The analysis for local street shall include roadway luminance and illuminance,
veiling luminance, uniformity, sidewalk vertical and horizontal, and light trespass
calculations. Typically, most streets in this category will fit into the IES Type II,
short, category for distribution types but the designers will submit the optical
distribution to best meet the criteria given in the manual.
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SIDEWALK HORLZONTAL
ILLLIMINANCE

LUBSINAIRE POLE (TYFICAL)
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Collector Streets

Collector streets in Cambridge
consist of higher traffic volume
streets through the city
connecting major and local
streets. These streets can be
one or two way, generally with
sidewalks, and can include
multiple lanes in a given
direction
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Major Streets

Major streets in Cambridge
consist of the principal
networks through the city
and usually include both
residential and commercial
areas. These areas
generally have higher
pedestrian and traffic
volumes.

Crosswalks

The lighting for crosswalks
should be designed to aid in detection of the pedestrian both in the crosswalk
and entering the crosswalk. In order to provide this level of visibility, crosswalks
are optimally designed for 20 vertical lux. This is done by placing roadway
lighting on the approach side of the crosswalk.

The city requires consideration be given for this type of pole placement at all
crosswalks and calculations be provided showing the predicted values. The 20
lux design value is desired at all crosswalks but lower pedestrian volume, lower
light level streets may not meet this level without introducing greater light
trespass on to adjacent properties and may not require this high of a level. Final
decision of meeting this requirement shall be at the city’s discretion based on the
individual situation.

/ LUMINAIRE POLE (TYPICAL)

WESTBOUND
VERTICAL
ILLUMINANCE

Grid Point at 1.5 m from
Roadway Surface in Center 3,@
of the Crosswalk (Typical) s S
el ’G\\eﬁu / Sidewalk

Crosswalk

-

W
: ‘ec,i\o“ ¢ e
o

EASTBOUND
WERTICAL
ILLUMINANCE

CROSSWALK

Arrows indicate direction of measurements
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Intersections

Intersections shall meet the required light levels included in this manual and shall
have pole layouts which optimize visibility in the intersection and of pedestrians

and cyclists.

11y  POLE REQUARED TO ACHIEVE VERTICAL
CROSEWALE ILLLMINATICN,

2} COMBIMATION SKGHNALILLMIMNAIRE POLE DR
LUMINAIRE POLE TO ACHIEVE HORIZOMNTAL
ILLLMINAKCE N INTERSECTION

[3)  CONTINUDLS LIGHTING

MAIN ROAD

COMBINATION SIGMAL AMND
LLIMIMNAIRE POHLE

iip—
CROSS ROAD

SIDEWALK,

IF CONTIMUCLIS
LIGHTING, RESUME
MNORKAL ROADAY
POLE SPACING

HOTE

POLE LOCATIONS ARE APPROXIMATE FOR
GENERAL INFORMATICON, LIEHTING
CALCULATIONS WILL BE REQUIRED TO VERIFY
ACTUAL POLE FLACEMENT

11} POLE REQUIRED TD ACHIEVE VERTICAL
CROSSWALK ILLUMINATION
HiGH PEDESTRIAN CONFLICT SCEMARIIS.

() COMBINATION SIGNAL/LUMENAIRE POLE OR
LLIMIMNARRE POLE TO ACHIEVE HORIZONTAL
ILLUMINAKECE IN INTERSECTION

(3 CONTINUOLIS LIGHTING

|

(1

APPROMIMATELY 70
PERCEMT OF

MOLINTING HEIGHT

il

CROSS ROAD

SIDEWALK

IF CONTIMUOLUS

e LIGHTIMG, RESLUME
HORMAL ROADWAY
POLE SPACING

—
(2 12

AFPROXIMATELY 70
PERCENT OF
MOLINTING HEWGHT

COMEIMATION SIGNAL
AKD LUMINAIRE POLE
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Walkways

Walkways separated from the roadway shall meet the requirements of IES DG-5
and will provide a minimum vertical value of 3 lux along the walkway. Poles shall
be in scale with a pedestrian area and not exceed 14’ in height unless otherwise
authorized by the city

Layout Considerations

Landscaping and trees are a major considerations when designing a lighting
system within the city. Whether designing with existing pole locations or new,
consideration needs to be given to either coordinate the lighting locations with
the trees, or make adjustments to the expected light loss factor and losses due to
obscuration of the street lighting by trees.

Light poles should be located no less than 30’ from tree locations. When dealing
with existing pole locations an addition light loss factor of 0.8 to 0.9 should be
included when the trees block the street and sidewalk lighting.

For full depth construction when new pole placement can be optimized,
coordination with the landscaping, street furniture, utility, and traffic control plan
should be performed. A coordination plan showing all of the major elements of
these systems shall be prepared and submitted to the city to demonstrate
coordination for their review.

Page 18





Cambridge Street Lighting Manual

Lighting layouts should also coordinate pole spacings with intersections and
crosswalks, including mid-block crosswalks.

- B o
£ - &
& & i
i o i
2 = =
] Sat Point for ] Sat Point far w
Spacing Spacing o
\ : i Y o : y
- . 1 . . | Main Street
( (1) (1) / moy
—  FEgual Equal| —————
Spacing Spacing
Luminaire Pole
(Typical)

Mote: Location of (1) Luminaires May Be Adjusted to
Increase Vertical llumination. Refer to 10.5.4 -
Vertical Lighting of Intersection Crosswalks.

Staggered Spacing Shown
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Electrical and Distribution Standards
General Notes

The following information is provided to emphasize critical work and is intended
to supplement the specifications. Should there be a conflict with the
specifications, this document shall take precedence.

Alternatives shall be pre-approved by the City. Approval of alternative
products shall be on an equal basis with the product specified and shall be
submitted a minimum of ten (10) days prior to bid opening. Structural
calculations shall be furnished for alternate products and certified by a
structural engineer, registered in the state of Massachusetts. Luminaires
and lamps shall meet or exceed the photometric, electrical, and mechanical
requirements for the specified products.

The contractor shall comply with State and City statutes along with the
manufacturer’'s recommendations.

The submittal package shall consist of three (3) copies of the
specifications for materials and equipment to be installed, and shall be
bound in a folder and submitted at the time of permit application.

Prior to submitting a proposal, the bidder shall examine all general
construction drawings and visit the construction site to become familiar with
existing conditions under which he will operate. No subsequent allowance
will be made in connection with or on behalf of the contractor for any errors
or negligence on his part.

Prior to ordering any materials or doing any work, the contractor shall verify
dimensions at the site and immediately report any discrepancies to the City.
The contractor shall not proceed with any work until the City renders a decision.
No extra charges or compensation will be allowed for the differences in actual
dimensions and dimensions indicated on the drawings.

General
The electrical contractor shall comply with all licensing requirements set
forth by the State regulations to perform work relating to streetlight

installation in the city right-of-way.

The contractor shall obtain the following permits prior to the installation of street
lighting:

* One project underground utilities (right-of-way) permit.
* One street lighting permit for each installation.
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* One electrical inspection permit for each installation.

The Cityshall be contacted 48 hours prior to starting the work. All
streetlights, including service line stubouts, within new planned
developments or relocation projects, must be installed, inspected by the City of
Cambridge and city clearances issued before the utility company will install any
wiring for the distribution system.

Light Poles

Light poles shall be installed plumb, adjusted to provide the proper
alignment to the roadway being lighted and be properly grounded when the
installation is complete.

If light poles are furnished by the city, the contractor shall pick up the poles from
city storage and shall be responsible for their care until installed and accepted by
the city (on City Projects).

Foundation / Embedment
Foundations:

The hole for the foundation shall be augured or hand dug, any exception shall be
pre-approved by the City. Anchor bolts installed in foundations shall be
provided with double nuts and washers. Anchor bolts will be set in place and
supported by the use of a template (supplied by the contractor) to maintain the
true bolt circle before the concrete is poured. The City shall inspect the work
before the concrete is poured and must be contacted 48 hours before the
scheduled pouring. A ground rod shall be installed in the pull box or next to the
excavated hole in undisturbed soil, per the utility company requirement. A lead-
in copper bond wire (#6) shall be installed in a separate 1” conduit up
through the excavation for pole grounding.

The top of the foundation shall be three (3) inches above finished grade,
trowel finished and level. And surplus excavation shall be legally disposed of by
the contractor.

Embedment:

Direct buried poles shall be set in a round hole, twelve (12) inch diameter,
augured five (5) feet into undisturbed earth. Poles shall be set plumb in two
directions 90 degrees apart. Hand tamping of native soil with pneumatic or
vibrating equipment is the acceptable method of compaction. Backfill shall be
compacted to 85% of maximum density as determined by ASTM D698, D-2922
and D-3017. Using a backhoe is strictly prohibited for direct bury poles.
Surplus excavation materials shall be legally disposed of by the contractor.
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Luminaires

Luminaires shall be installed level and shall include a lamp and photocell.
Contractor shall assure that the luminaires are free of dust, dirt or any other
substance, which would impair the output of the light prior to leaving the site.

Luminaires furnished with multi-tap ballast shall be rewired or reconnected to
match the voltage supplied by the electric utility company.

If luminaires are furnished by the city and supplied from stock with a lamp and
photocell each may be furnished in separate cartons and assembled by the
contractor. The contractor shall pick up the products from city storage and
shall be responsible for their care until installed and accepted by the city. If
a product furnished by the city is defective, it shall be replaced at no expense to
the contractor. Products damaged or rendered non-working by the contractor
shall be replaced at the contractor’s expense (on City Projects).

Wiring

Streetlight poles shall be wired for 120 volt, for up to and including 100 watt
fixtures.

Wiring for fixtures shall be installed per NEC and NESC requirements. Wiring
color for power shall be properly identified. Conductors are to be installed from
ballast of luminaire to J-box. Wiring between underground junction boxes, shall
be provided and installed by the utility company supplying power.

Wiring from the transformer to the pole’s flush mounted J-box shall consist
of either 1-#6Al XLPE TX or 1-#4/OAL XLPE TX. Wiring from the J-box to the
base of the pole or the pole’s hand hole shall consist of 2-#6 Al XLPE and 1-#6
bare solid copper (bond). Wiring shall consist of 2-#12 single conductor and 1-
#12 single conductor (bond) type XHHW or THWN pulled from the pole’s hand
hole or the base of the pole to the luminaire. Wire color for power shall
be properly identified.

Grounding

Each pole foundation shall have a 8 X 5/8" copper clad ground rod,
driven outside the area excavated for the pole. Ground rods maybe
located in the J-box. A #6 bare copper lead shall be used between the ground
rod and the landing lug.
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Junction boxes

Junction boxes are furnished by the contractor. Excavation for junction boxes
and material specifications shall be per the utility company standards.

Trench
Trench shall be installed per the utility company standards.

The use of a common electric utility company trench is permitted. It is
the contractor’s responsibility to contact the utility company for coordination
of trench and the installation of conduit.

Conduit

Conduit shall be installed at the depth specified on the plans. Conduit
shall be per the utility company requirement. Each conduit shall terminate in
each pull box and/or pole foundation. Elbows shall be the same size as the
conduit.

All conduit which will not have circuit wire or cable pulled into it during
construction shall have a #10 AWG. copper clad or aluminum clad pull wire
installed in it and the ends sealed in a NEC approved manner to keep all
moisture and foreign matter out of the conduit.

When required, the contractor shall encase conduits in concrete at street,
railroad, and driveway crossings.

Connections

Fusing is to be located in the hand holes or bases of light poles. J-box fusing
shall meet APS requirements. Quick disconnect type fuse holders shall be
equal to or better than Bussman BK/HEB-AA 30 amp, 600 volt that will
accept the 10 amp Thon time-delay fuses “FNQ 10", This cartridge fuse size is
13/32" X 1 %",

Fusing is to be installed on each energized conductor of the circuit. Fuse
holder shall be installed so that the exposed end shall be free of
energized parts when disconnected. NEC approved grounding clamps or
Cadweld fusion bonded connections shall be used for bonding bare bond
wire and for connections to ground rods.
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Light Pole Identification

The contractor shall furnish and install a number on each light pole.
Streetlight pole identification and specifications will be provided by the utility
company supplying power. The contractor will coordinate the installation of
pole numbers with the utility company. Pole numbers will be on the plans
provided by the utility company. Pole identification should be yellow
letters/numbers on black background, two inches (27) high.

Restoration

It is the contractor’s responsibility to restore all property, landscaping, paving and
driveways that are disturbed during streetlight construction to their original
condition.

Performance

Prior to acceptance, the contractor shall energize and operate the entire roadway
lighting system, from sunset to sunrise for two (2) consecutive days without
interruption or failure. If a lamp or ballast should falil, it shall be replaced
immediately and retested.

Warranty

The contractor shall guarantee all work for a period of five (5) year from
the date of final acceptance by the Streetlight Management, against defects in
workmanship, failure, malfunction of materials and/or equipment. This
guarantee is to be in writing to the City at the time of issuing final
acceptance. Work found to be defective within the warranty period shall
be replaced without cost to the city.
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Catalog Cuts of Typical
Fixture Types
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Fixture Type Al, A2, A3

STR-LWY-2S-HT LEDway® Streetlight — Type 1l Short

BetalLED Catalog #: STR - LWY - 28 -HT- -D- - - -

l:gn‘.E‘:;ine ,I_H:usqu i"_ By Othirs l
w f /‘
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[121mm ]
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STR LWy 25 HT* Oo7 ] OuL Osy O 700 3 43K 4300K Color Temperature®
Cos Universal Silvert 7oomaA  EIOIM D-10V Dimmingt?
[= [T 120-277V Opx (Standard) B3 F Fuse*
= Rl Black? Oszs O HL HitLow (175/350/525, dual circuit Input)™
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347480 Bronze’ O PD Power Door™
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Platinum O $C Door Sately Tetnert
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) 15, Stainless steal aircraft cable
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infanma wll b disabiked
Can't oxe e specifiad drive current. Cansult factory if

emceeding the drive currant s necassary

LED PERFORMAMNCE SPECS
S0K Hours Lumen

#al | initial Delivered Lumens - Trltial Delivered Lumens - System Watts | o 18 D:"'B'I Dum::11 cm:dd crma:‘ L\g'g'g Maintemance
LEDs|  Type Il Short & GO0OK Type I Short @ 43008 e L. o - s Factor’
BN | @2V | @34 | @a0v | (TR HEEHR

'] 7,175 (07) 21112 £,613 (07) 112 75 0.67 034 0,35 0.25 020 > 150,000
BD 8,134 {08} 2112 7,515 (08} 112 o[ 077 042 0.3% 0.28 0.22 = 150,004 B4t
0,104 (09 211 2,391 (08) i]2 5 (.84 (1 46 (1,43 .31 {124 > 150,004
25mA Fixture Operaling at 25° C (77" F)
o 10,045 (07 211]2 9,258 (07) 2]1]2 117 0.99 0.53 a.47 .37 0.25 140,000
B0 11,415 (08) 31113 10,520 (DE) d1113 135 1.13 0.59 0.53 042 .32 136,000 3%
4 12,746 (09 dl213 11,748 (09) 31113 149 1.27 (.65 (1.58 .47 {1 35 132000
ndard) Fixture Dperating al 25° C (77" F)
m 12,556 (07) a|213 11,572 (07) afa]s 162 1.35 0.6% .61 .49 036 115,000
B 14,788 (08) 3|z]3 13,150 {08y 31 xi3 188 1.55 078 .68 .55 41 110,000 B1%
a0 15,933 (09) 3213 14,684 (09) 3213 210 1.69 .86 .76 0.62 045 107,000
* For resemimendad lumen maintenance facios 3292 sae [0-13 “* For more infeamation an the |ES BUG (Backlight-1y Glarey Rating visil way K
- 1 r ad #
NOTE: AN data subfect te change withou! natice. 4 &
© 2011 BetaLED®, a division of Ruud Lighting = 1200 92nd Street = Sturtevanl, W1 53177 +« B00-236-6800 = www hetalED com ;{ _}'
Made in the USA of U8 and imported parts LED
E Meets Buy Amearican requirements within the ARRA. T e
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General Description

Fizture housing s all aluminum construction. Standard fixture utilizes terminal block for
pawer input suitahle for #2814 AWG wire and operates at 700mA. Drivae current is figld
switchahle, Fixtire is designed to mount on 1.25° (32mm) 1P (166 [42mm] 0.0.) and/
o 27 (5tmm} P {2,375 [G0mm] 0.0.) horizontal tenon [minimum 8° [203mm] in lzngth}
and 15 adjustale +- 5° to allaw for fixture laveling (includes twa axis T-level 10 aid in this
process), Fixture carries a limited five year warranty

Electrical

Modular design accommadates variad Hghting output from high power, white, BOGIK

{+d- 500K per tull fixture}, minimurn 70 CRI, long life LED sources. Optional 4300k

[+~ 300K per full fixture) also avallable, 120277V 50060 Hz, Class 1 LED drivers are
standard, 347480V 50060 Hz option is avaikable, LED drivers have power factor =80% and
THD <20 at full Ioad. Quick disconnect harness suitable for mate and break undsr load
provided on pawer feed to driver for ease of maintenance. Units provided with integral
108V surge suppression protection standard, Surge protection tested in accerdance with
IEEE/ANSI G52.41.2

Figld-Installed Accassories

Finksh

Exclusive Colorfast DelaGuard® finish features an E-Coat epoxy primer with an uktra-
durable silver powder topcoat, providing axcellent resistance ta corrosion, ultraviolet
degradation and abrasion. Bronze, black, white and platinum hronze powder topcoats are
alsg available. The finish is covered by our 10 year limited warranty

Fixture and finish are endurance tested to withstand 5000 hours of elevated ambient salt
fog conditions as defined in ASTM Standard B 117

Testing & Compliance

UL listed in the U.5. and Canada for wet kocatians. Consult factary for CF Certifisd
praducts, Mests CALTrans 611 Vibration Testing and GR-63-CORE Saction 4.4.1/5.4.2
Earthquake Zone 4, Certified to ANSEC136.31-2007 brdgs and overpass vibration
standards. Dark Sky Friendly. IDA Approved. RoHS Cornpliant

Product qualified on the Design Lights Consortium {"DLC™) Qualified Product List ("QFL™).

« @
Patenis

U5, and international patents granted and pending. BetalED i% a divisien of Ruud Lighting,
Ing. For a listing of Ruud Lighting, Inc. patents, visit wew, usplo.gov.

Bird Spikes for Light Engine

Bird Spikes Kit for Housing
Oxa-BRDSPRAD

DOxa-BROSPKHSE

Pholomelrics

No Photo

1.25" IP Pipe Sealing Kit

Available O xa-aLizsie

LEDway™ EPA & Weight Calculations

Approximate
W0OI0T BY OB A M b A0 40 B0 80103 120 Weight 120480V
[T 51 oo 7-80 LED fixture 210 s {9.5k9)
b 183
i SENVES EPA
1 HHEBDIA :1 Horizontal Tenan Mount
m 3 -
UL'HB‘ I‘I'{f \: }/ j i 1 finture 0.705
<) 3
a2 e 122 EPA
T )
;:i Round External Mount | Square Internal Mount
—— e Horizontal Tenons with Fixture(s)
. WHINS 244 A TZRBT 0m 61 122 10324430 5[35.6 PT-1HPD-1HS Single 0928
L FT-2H[00)/F0-2H4 80) T0° Twin 1367
on o verlcal plane PT-2H{180)P0-2HA{ 160} 180 Twin 1.748
Imum sandlegewes, -
Camslepower Trace: Vertical plans fiough PT-3H{300PD-3H4(50) 90 Triple 1932
herizontal 4 vl ofr UM candiapower P’T3H:I2D.’ 120° T[ID'H 1712
Ingiapandzal Tasting Laboratonas cenitied test. Aapoet No PT-4H{30)/PI-4H450) 90" Quad 2335
ITLEA016. Candigpawer trace of BO0OK, 40 LED LEDway \sbteaindle ot of GODGK, 80 LED LEBwa Strestight
atfight luminaire with IESHA Trpe 1| Short distibul o o . 0 LED LE | )
E:|'|1r:1§-e \.'J::’:“::rﬂglrrllllalrielwkl:ﬁ lurr?arf:o?:'all=r|¢;"; |uminaire with IESMA Type [ Ehort datribution mountad at 1o A S Mg, {23k los tranglarmar in 397480V fixlures
700m. Al published luminaire phelomelric lesting perdormed 25 (8m) AF.G. Luminaire with 15833 initial deliverad lumens when multi-level optons an selected

1o IESNA LM-79-08 slandards.

oparating at 700mé. (ndtial FG at grade.

NOTE: All data subject ta change without notice,
@ 2011 BetaLED®, a division of Ruud Lighting + 1200 92nd Street « Slurtevant, WI 53177 « 800-236-G800 « www. betalED,com
Made in the UL8A of U5, and impaorted parts,

E Meets Buy American requiraments within the ARRA.
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Fixture Type B1, B2, B3

Streetlight — Type Il Short

BetalLED Catalog #: STR-LWY - 25 -HT - -D- = = 5

LgHEgne
331
{ B42mm |
I G
106 |
Notes: ‘
4T
|12 i |
Produet  Family  Optie Mounting #of LEDs  LED Valtage Galar Drive Factory-Ingtalled Oplions
(x10) Series Options Current  Plexse type acditional oplioes in manually om the linds provided abave
STR Lwy 2% HT? o ] ouL osv oo 1 43K 4300K Color Tempearature!
an Universal Silver? 700mA Ooim t-10v Dimming
o2 120-277V CIBK {Standard) O F Fuge® )
OuH Black? o525 O HL HilLow (1753500525, dual circuit Input)™ !
Universal Olez? S25mA O W NoQuick [ns_cunnect Harness or Leveling Bubble':
34T-480Y Bronzs? 350 8 pp Pawer Door™
oFe qﬁﬂ | O & NEMA Phatocell Receptacie® '
Pratinum At O s¢ Door Safety Tether”
Bronze? O un LUtility Option™
OWH "
White? For additional opticns, see |PEE spac shest
Footnoles
1. IESNA Type H Short distribution & This option not available with all meti-lewel options. Reder 1o 13, A connections batemen door and foture 2 shipped unconmected
2. Horkzontal tanon mount mui-levn| spec shest for more information 0T 1E82a5 Sarag Included 1o aben door

3, enging porion of extrusion is not and will remain 9. When code d 5 fusing w=a time delay fuse en the lach e released
alumarum negardless of cok 3 10, Reter o multi level spac sheet far availability and aoditionsl 14, Photocll by others

4 tempesatura par fixturs; BHO0K standard; minimam T8 Gl informatige 15. Stainlezs stzal aircraf cable

5. Conirol by othars 11. Sansor not mcleded 16. Includss axtarior wattage label that reflects watis for ihe drive
E 12. Biandard product fsaburas unleas N oplion iz specifed cted, The ability 10 ax the selectsd drive cusrent
i 3 be disatied

7. Gantaxcan nant. Gonsult factry If

exceeding the dr NECESEETY
D PERFORMA p
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LEDs | Type Il Short & BOOK Type Il Shart @ 430K tapany (SO | GAvenN (] Cuiem | GUmet | | crem ?.‘,ﬁf Factor
FRafing"™ Rating™ & 15 C[50°F)

100 10,283 (10) 31113 9477 (10} 21112 11 0497 0.52 048 034 0.26 = 150,000

110 11,244 (1) {12 10,363 (11) aj1la 22 1.08 0.5 0.51 037 0.28 = 150,000 8%

120 12,179 (12" 3113 11,224 (12 31113 33 117 (1,52 (1.55 (.39 .30 = 150000

100 14,396 (10) Jl2]% 13,268 (100 al213 163 74 065 50 a7 139,000

na] 16,742 (11) |alzls] 14,509 (11) lafz13] 178 | 083 a7 054 40 137,000 3%

1201 17050 (12 3213 15,714 (12) 31213 195 84 (1.7 (.58 43 133,000

0 dard q

100 17.995 (10} 3|2 16,585 (10) 213 228 1 1.0 86 067 44 116,000

110 19,678 (11) |z 18,136 (11) 213 250 2 1.1 54 73 54 113,000 1%

120 21,313 (12 af2 19,643 (12) el3 272 2. 1.2 01 (] 58 108,000

* For recommended lumen mainienance facies data see TD-13 permation on the [ES BUG (Backlight-Uplight-Giare) Rating viil www.issna, org/PDFErratasThi-15-07Bu gRalingshddendum pdl

NOTE: AN datz subject to change without natics.
© 2011 BelalLED™, a division of Ruud Lighting + 1200 92nd Street = Sturlevant, W1 53177 » G00-236-6600 + www.betalED.com

Made in the U.S.A. of .8, and imporfed paris.
g Meets Buy Amearican requiremeants within the ARRA,

o

f
Cueaf
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ype Il Short

LEDway® Streetlight
General Description

Fixture housing is all aluminum canstruction, Standard fisture utilizes terminal block

for prwer input suitable for #2—#14 AWG wire and operates at 700mA. Driva current is
field switchable, Fixture is designed to maunt an 1.25° 1P {1.66" [42mm] 0.0.) and/pr 2*
(51mm) IF (2.375" [60mm] 0.0.) harizontal tenon {minimum §° [203mm] in length) and
iz adjustable +/- 5% to allow for fture leveling (includes two axis T-level to aid in this
process). Fixture carries a limited five vear warranty,

Electrical

Modular design accommodates varied lighting eutput frem high power, white. 000K

{+/= BO0K per Full fixture). minimuem 70 CRI. long life LED sources. Optional 43008

{+= 300K per Full fixture) also available. 120-277V 50/60 Hz. Class 1 LED drivers are
standard. 347480V 50/60 Hz oplion is available. LED drivers have power factor >80% and
THD <20% at full lead. Quick disconnect harness suitable for mate and break under load
provided on power fead to driver for sase of maintenance. Unils provided with integral
10KV surge suppression protection standard. Surge protection tegted in accordance with
IEEE/ANS! GB2.41.2.

Field-Installed Accessories

Finish

Exciusive Colorfast DeltaGuard® finish features an E-Coat epoxy primer with an ulira-
durable silver powder tapcoat, providing excellent resistance to corrasion, ultraviolat
degradation and ahrasien. Bronze, Back, whits and platinum bronze pewder topooats are
alzp available, The finish is coverad by aur 10 year limited warranty

Fixture and finish are endurance tested to withstand 5.000 hours of elevated ambient salt
fog canditions as defined in ASTM Standard B 117,

Testing & Compliance

UL listed in the U_5. and Canada for wet locations. Consult factory for CE Cerlified
products. Meels CALTrans 811 Vibration Testing and GR-E3-CORE Section 4.4.1/5.4.2
Earthquake Zane 4. Certifiad to ANSI C136.31-2001 bridge and overpass vibration
standards. Dark Sky Friendly. |DA Approved. ReHS Compliant,

Praduct qualified on the Design Lights Preducts ("OLC") Qualitied Products List ("OPL).

@~ @

Palents
U8, and international patants granted and pending. Betal ED is a divisian of Ruud Lighting,
Ine. For a listing of Ruud Lighting, inc. patents, visil wa usplo goy,

Bird Spikes for Light Engine

Bird Spikes Kit far Housing
0 ¥A-BROSPK120

O xA-BROSPKHSG

Na Photo
Availahle

1.25" IP Pipe Sealing Kit
Oia-xiL1zaie

Pholomelrics LEDway™® EPA & Weight Calculations
e Approzimate
VEO0N B0C 60 40 200 0 H 40 60 80 900 et:P Weight 120-480V"
o 284 : z
TE 1001 Aistion 1
o [ | I,..;, ¥ ] s (K120 LED fisture 240 Ibs. {10.9kgh
a0 T - 122 EPA
a: - &1 Horizontal Tenan Maunt
G |RTAN (4 [ 1) )2 o 1 fisture: 0.820
AR LikE | N 7 :
A CURBLINE h — &1
N . EPA
4 NN 122
o i B i3 Round External Mownd / Square Internal Mount
r i Horizontal Tenons with Fixture(s)
| 244 PT-1HPD-1H4 Single 1.040
k: 366 30524418312.2 6.10m 61 122 18.3 24.430:336.6 FT-2H{90)/PD-2H4(90) afF Twamn 1379
PT-2H{180KPD-2H4{ 160} 180° Twin 1.660
Caadlapawer Bass: vertical plane Bcegh PFT-Bna0) PO-3Hd %) G Trigle 7044
|||.r|.u||l.||ar;-c uf maxum caodepower ol maximum candlepawer PT'SH[1 20: R Triplu 184
Indzpendent Testing Lahoratories cerilied test. Repodt Ho = i
ITLBAM . Candlepawer trace of 600GK. 40 LED LEChway PT-4H{30)/PD-4H4{80) 90" Ouad 2444
h Juminre with IESHA Typs I Short distriatian Isofootcandie piod of GOOOK, 120 LED LEDway Streetlight
Lumséngina wilh 7,108 initial deliversd lumens cgerating &1 1. At 5 s, {2:3kg) For dranstormer in 347-4B0V lixiures
70wt All published luminaire phelomelric lesling performed when multi-levet options ar solected

1o IESNA LM-79-08 standards.

Made

NOTE: AN data subject to change without notice,
© 2011 BetaLED®, a division of Ruud Lighting « 1200 92nd Stree! * Sturtevant, WI 53177 « 800-236-6800 < www. betalED com

in the U.SA. of I1.5. and imparted paris,
E Meets Buy American requirements within the ARRA,
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Fole Caop With
Stoinless St
Screws

Ll
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F

4 1/2° 0.0

28'-0"

;|

0

2 NPS Stipfitter j—
%5
°§§‘3’" m, e (4° 00) I

8" -H//

Wire Hole With 17 LD Rubber Grommet
Extruded Alum. Pols Flole Alicy B083-T8

1/2"-13NC Stoinieas SH. Hordwore Jo'-0"
With 12" Mounting Helght
Tapered Alum. Tube 10" Ta 11° Dio.
_—" 188" Wail Alloy 6063-T6 Bolt Circle

Sotin Ground Fimish

(4) 1°-8NC Galv. St. Anchar Bofts,

AASHTD M314-80 Grade 55, 10° Of
Mhreoded End Gol. Par ASTM ATS3
{4} 1°-8NC Galv. SH, Hex Nuds i

{4} 1" Galv. St Lockwashers
{4) 1° Galv. SH. Falwashers

ghafe Frame Topped J/8™—16NC
For Grounding i

Reinfarced Handhole (4" X 67) With
/ Cover And Stainlecs Sti Hex. Hd. Scrows

Base Flange Aflay J36=Td With Boft

1-6 Af: /E Covers And Stainless St. Hex. Hd. Screws

= s 10 1/2" Square
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I3 572" 10y

7 1/2" 5q.

" /
i =10 5/8%~
i___ B

2 3/4" Proj,
A

G

10" To 12" Dia. Bott Circle

Transformer Base (45384)
S Aoy 356-T6

~Naor (40436) Allay 356

Ground Lug (41740) Welded
Inside Corner OF Base

Note:

1) Does Not Meet 1975 AASHTO
Breakaway Requirements Uniess
Modified Per A61718,

2) Bose Has Shght Surface
Discontinuities.

Base Hos Ultimote Moment
Capacity Of 37000 Fi-Lbs

- 15" Dio. Bolt Circle

46788 Std. Tronsformer
Base Assy Consists Of

(1) 45964 Transformer Base
(1) 40496 Door

(1) 1/4"-20NC Hex. Hd. Screw
(8) 45248 Trapwashers

(1) 41740 Ground Lug
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Fixture Type C

Pole top luminaires with asymmetrical light distribution

Housing: Two interlocking die-cast aluminum housings. Lower housing
provides four "windaws™ for additional top bght cutpul. Haawy gauge
DEO" span aluminum shade with rolled edge, finished white inside.
Arm: Fabricated from 125" wall aluminum extrusion formed into a
contnuous smooth radus, terminating and walded ino a one plecs
die-cast aluminum Fitter slip fits a 3* O.0. pole top and Is secured
by si (B sc t e indass stesl st screws threaded into stai 3
shoed nserts.

Enclosure: Clear acnyic diffusar with scraw neck, fully gasketed for
waather tight operation using a high temperatusa silicone rubber O-ring
gasket, Pure anodized aluminum reflector, can be adjusted + 907 in the
wartical plane and fram 0° to 157 in the horzontal plana.

Electrical; Lampholdess are medium base porcelain with nickel plated
copper screw shell, rated 4 KV Ballasts are magnatic, located in the
base of the salecled BEGA pale and ars availabias in 1204, 208\ 240V,
of 277V, HPF - apecify,

EGA colors: Black [BLE):

Whita (WHT): Bronze (BRZ); Siiver (S, To specily. add appropriate
suffix to catalog number. Custom colors supplied on special cedar,
UL listed, suitable for wel locations, Protacton class: IPE4,

Single pale-fop luminaines

Lamg Luman A E C

TOTBMH 1 150W ED -7 MM 13000 asymmetrical 213 480 37%

BEGA-US 1000 BEGA Way, Carpinteria, CA 93013 (805)684-0533 FAX (805) 566-9474 www.bega-us.com

Soopyright BEGA-US 2010 Updated 810

Cambridge Street Lighting Manual

Type:

BEGA Product:
Project;
Voltage:

Color:

Options:
Maodified:
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Pole top luminaines with radius
arm and pole fitler,

Twin pole 10p luminaires at 180
Triple pole op luminaires at 120°.
Sap fits any 3° 0.0, pole lop
Cisar glass with vertical structure
&nd die cast alminum guard.
Clsar polycarbonate plastic
gvallabia - suffix PD. Die cast

B B aluminum louvers, painted whits
Color: Black with ingide of
reflector painted white.

.

1308HR 3" - 5" Tapered round hinged pole
Wall thickness: .156"

Shalt: Bxtruded from ad rew seamiess 6063 aluminum aliay fubing,
heat treated ko a T-6 condition.

Anchor bese; Round cast aluminum A356 alloy, heal freated to

a T-& condition, Anchor base and shaft continuously walded

al tha ouiside top and inside bottom of the anchor bass casting.
Pole basa o be round hinged two plece casting, Hinge

Pole shaft to be welded 1o upper base casting which is secured

ta kower base casting by three (3) siainiess stes] bolts, Bolts to

be fastened to cast-in stainiess threadad inserte in lower casting.
Cast rourd two plece base cover supplied with pola,

Anchor bolts: Four {4) 3" x 17" galvanized steel anchor bolts supplied
with doulnle nuta and flal washeara. Maxirmumn bolt projection 34", For
lminaires requiring threaded inserts and pola cap -specily: 10
{singia). 20 (2@ 180°); 30 (3 @ 1207).

G0 or GFY: Standard GCOMSF location is opposite the hinge.

Height above base for ballast in luminaires is 187, For single luminairas
wilh a pole base mounted (FEM) ballast the minimum height is 24" and
42" minimum for Soubla PEM luminaires.

Disclaimer

BEGAMS warrants the speciflc anchor bolts and pole combination
according o the product numiber(s) and descriptions) indicated on
this submittal shest. Structural changes to the pole requested by the
customer, including changes 1o pole langth, may affect tha
compatibiity of the ancher bolts and commespanding poles. BEGA/US is
nod responsible for the incompatibility of the anchor bolts and poles
rasulting from such structural changes without review by the BEGAMLS
engineering department. This includes, but is not limited to, ary labor
charges, charges for replacement materials and shipping.

Pale wind load rating:
MPH: 70 &0 890 100 120

EPA: 168 11.5 87 &7 a7

Cambridge Street Lighting Manual

mnmumm@mnm“
munhumwmmmmm
e oo e o rasirxgnanca und souchia acvaniages o o

3y —r
3-8
L
4 glots @ 50" 1o
accommodate 8% min.
b 10" max. bolt circle
5 —1
)
2 ==

-l_imi'dl-l-

4% conduit opening
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Fixture Type D

All LED products manufactured in the United States.

Cambridge Street Lighting Manual

BOSTON COMMON-17 LED SERIES

BC-17-LEX-LED

CUT OFF PENDANT LANTERN:
DARK SKY COMPLIANT, (%) #§°SET
PENDANT MOUNTED SOREW I AXIS
SELF LEVELING
HORIZONTAL LED ASSEMBLY 3
S5.5. SAFETY
CABLE FASTENED
To ARM (] _(4X) oB"SET
= = SCREWS
FITS UP TO A
#370.0. PIPE
;;,' -y gn CAST ALUMINUM
T PENDANT FIXTURE
.y g SIDE _VENTING FOR
() a7 x 3 T HEAT DISSIPATION
SET SCREW
SAFETY CHAINS
UPPLY W) WATTAGE
SUPPLY W,
ALUMINUM HEAT SINKS
ARTUSINENT. ROFT =1 W\ HEAT TRANSFER
QUICK DISCONNECT CERAMIC COATING
TERMINAL BLOCK ITTTITIT]
FELT GASKET FOR IP 85
MOUNTING RING RATED LED CHAMBER
W/ VENT SUTS FoR—, J T
HEAT DISSIPATION T (4) F h-20e 1"
~— "5.5. BUTTON
HEAD SCREWS
LEXALITE 110 TEXTURED
ACRYLIC REFRACTOR LENS
1ES TYPE MY
S0 INDIVIDUAL HIGH
POWER 3W CREE XPG ';E‘;s“;ﬁfpr
LED'S IN ANGLED LED CHAMBER
L 17" | PANEL DESIGN
E.P.A, = 1.9550Q. FT. SCALE: 1" =108 SCALE: NTS
Sl WATTAGE RANGE “Bict || ostRisuTion (POWDER_COATED)
3500 O WATT, WPE N O (T8) TEXTURED BLACK O (65) GLOSS GREEN O
(WAR WHITE]) 2;9?2?%’;?72&5 so-zswel|  TYRE W O (TG} TEXTURED FOREST GREEND  (GR) GLOSS BROMZE =]
sa00 O (TR} TEXTURED BRONZE O (¥G) HAND BRUSHED VERDI GRISD
{HRIGHT WHITE]} || ssragToAy PRESET 70 1354 [250W HD EQ.= (GB) GLOSS BLACK a custom— 0O

LED OPTHONS(NOT STANDARD)

O  ADDITIGNAL KELVINS (COLORS) AVAILABLE

LUMINAIRE SPECIFICATIONS

HOLSING

The fisture shall be care cast aluminum, Auminem shal ba comtified a5 pare #3256 alioy, froe of
any porosity, foreign materiats or cosmetic fillers. Castings shall be uniform wal thickness with no
warping or mold shifting. Minimum wall thickness shall be 3/16°. Eledrical components ane ane
picce plug-in. LED assemily und shall be mountad with four stairiess stoo| scrows, The core parts
far ventilation focated just beneath cancoy ard fisture finlal ncrease thermal management and
ower all LED orgevity.

LED POWER SUPPLY

Up to 1EHY, 000 hawrs Mean Time Before Fadure (MTEF). Each factor adjustable: seiting draws
betwaen 300 to 600 milllamps of power. Only 1 power supoly & wsed far up to 125 LED watts each
enchased fixture. Multiple circuit detection and protections. Each unit & rated up to 16 amps of
power. Input valtage range of 30-305WAC, Minemum operating temperatura -22°F (-30°C)
Maximium aparating temperature L4FF (B0FC),
LED CIRCUIT BOARDS
0 Iredivicuad, CREE XPG LED's ratad for up to 140,000 hours serice e, 5000 Kehvn whit LED'S
are standard with & CRI of 72, 3500 Kehving “warm white”™ LED'S are optional. Lead free and RorS
campliare.

Jul Tl

Fisture shall be mounted o the arm by the sei-lveing mechanism. S ef-leveling mechanism
b= maiated to arm with stainkss stes| allen head st sorews {3 @ 90°).

The fixtura shadl ba UL Certified for wet incation use, and 2l HID istings.

Fixture finish shall consist of degreasing, phosphate acd @iching with 190°+ deionized water,
rinsed, oven dry off and top coated with a thermoset TGIC super polyester powder coat frish
desigred ot to chalk or fade for many years. 48 Miland Comparry pawdars must pass a minmum
3000 hour sait spray bast for corrosion resstance,

Queck B0+ month waf ranty an LED module and electronic driver. Mease confact manifadurer for

LED-
OSRAM

PHOTOMETRICS
SYLVANIA e 'NS , D QUICK 60+ Warranty

Contact manufactuser for details.
On Parts and Labor
= PHECOGETR-0805 - B (315) 7793518 - C-MAIL: IHFD@ENILAMDOOLOM

PH: &0-R48501 AL BAETTEI06G -~ WER PAL T2/ bwwwrllanden com

Leading The Way For Solid Sate Street Lighfing
Al LED prodocts manutactured m the Unsted States

NILAKD COMPASY
320 M. Qack O Pasa To 79905 =
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DUPLEX GFI ==
W/ WEATHER
FPROOF COVER
i
Ly
27 =-2"
24"
25;“%%;-
.51'!"
-] lmpzm
1178.C.
= TP

Cambridge Street Lighting Manual

ARM DETAIL

CAST ALUMINUM
COLLAR

STEEL CLAMP
ASSEMBLY WITH
3/8-16 STAINLESS
STEEL HARDWARE

POST SHAFT _~"|

REFERENCE ONLY

I"———ﬁ'h————-l

2" STEEL PIPE ARM

J_}
= 1.5"NPT FITTING

STEEL BRACING AND
DECORATIVE SCROLLS

#2.875X8"H, TENON
FOR SLIP FIT ASSEMBLY

CAMBRIDGE SERIES

LUMINAIRE SPECIFICATIONS

STYLE:
HEIGHT:
WIDTH:
MATERIAL:
GLOBE: -
FINISH:
BALLAST:

REFLECTOR:

ARM _SPECIFICATION:

MATERIAL:

MOUNTING:

MODIFIED BOSTON COMMON
43"+~

17"+/—

CAST ALUMINUM

ACRYLIC TEXTURED GLOBE
POWDER COATED BLACK
250W MH 120V

HPS HFF BALLAST

IES TYPE Il CUT OFF
REFLECTOR—-HORIZONTAL

2" PIPE W/ 1"x2"
SCROLLED STEEL SUPPORTS
CLAMPED TO POLE IN

3 LOCATIONS.

CAST ALUMINUM CAP AND
PIPE ARM MOUNT OVER

2 7/8" & TENON.

LAMP POST SPECIFICATIONS

STYLE:
HEIGHT:
BASE:
POLE:

MATERIAL:
ACCESS DOOR:
ANCHOR BOLTS:
TENON:
HARDWARE:

RECEPTACLE:

CAMBRIDGE SERIES

L.C. 25'-6"

17”

7"X3.5" SMOOTH TAPERED
STEEL SHAFT

CAST IRON CLAMSHELL BASE
LOCATED IN BASE

(4 L=TYPE) 1"X36"x4”

2 7/8"8X8 LONG

EXTERIOR STAINLESS STEEL
HARDWARE AND TAMPER PROOF
DUPLEX GFI WITH
WEATHERPROOF COVER

UL LISTED/ POWDER COATED BLACK
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Fixture Type E

All LED products manufactured in the United States

Cambridge Street Lighting Manual

CAPITOL LED SERIES

CP-CAER-LED-CN

CAER-5015-3
REFRACTOR GLOBE
TYPE Il OR V

POWER SUPPLY ASSEMBLY
{2 OPTOTRONIC POWER SUPPLY
AC SURGE PROTECTORS)

CAST ALUMINUM

FINIAL s

SPUN ALUMINUM
DECORATIVE CANOPY ™

LED LIGHT
ENGINE

CENTER
T ——— MOUNTING
POLE

LED SIDE WIRE

HIGH
POWER LED'S

'\_ %"
S5.5. SOCKET

(NOT STANDARD)

SET SCREW
He” X W~
5.5. SOCKET
EPA = 2.655Q. FT. SCALE: 1" = 1" SET SCREW SCALE: 1" = 1'-0°
DARD COLOR
SELoNe POWER RANGE vouts || pisTesumon {POWDER_COATED)
5000 O (TB) TEXTURED BLACK O (GG) GLOSS GREEN o
ol LIoo ER) 120-z77 ||™PE™ [ (16) TEtURED FoReST oreenD  (oR) oLoss BroNze o
5700 O SaW (1756 EQ.) ™WPEV O E;’;’) E:Jé—':fgmi?{m"ﬁ g gJGS)TgkND BRUSHED VERDI Gmsg
LED OPTIONS

O ADDITIONAL KELWINS (COLORS) AVAILABLE

LUMINAIRE SPECIFICATIONS

HOUSING

The pesst dop shall be core cas) .|I||||||n|| . ."\‘|||'||n|||1| shall be certified us pure 8356 alloy, free of any
porosity, foreign materials or cosm il . Cu s shall be uniform wall thickness with no
wirping o mald shifting, Minimaim wall thickness shall ke 3167, Electrical components are ane
piece plug-in. LED assembly umit shall be moumted in the post 1op with four seaindess steed serews
Finmire shall be UL comified for wer locarions Heat vents ot base of finial and canopy inerease themnal
management and LED fopgevity,

tLE[lF{ICAL

\I\zml materinls shall be UL -recagnized and wimed by
| assembly is prewinad with quick diseon

components rated for Lamp batonly deaws 300 milliamps which adds w the uniis |l"'u‘ ity

LER

Twpe ¥ nocdinm and Type Voshart ligha diseribation. Instant OnAOFF soft start. AC/DC comparible.
Microgontrollers opticnal. PF ratiog 1.0, Servics il ap 1o 50000 Boaurs bz atr 70 %5 loven
rietenance. Solid State panel with light level up o 175 watt equivalent. Input valt 120-277V AC
inpet widtnge at GOEL: with surge protection,

HOUNTING

Fixture shall be mounted 10 tenon with stainkess steel allen head set screws (6@ 1 207)

-
33k slsall <ol

51 ol degrssing, phosphiale acid ki witls 1405+ dedonized waker, dised,
ermsses TGIC super palyester powder coat
nd Campany powders must pass a min

c‘| 11k o Facle For Y ¥
speuy lest for coTrasian resi

CERTIFICATION

The fixture shall be UL:lsted for wel location use, and all HII listings.

WARRANTY
LED anif electronic driver shall he warranted 1o be fres of defects for five years
FHOTOMETRICS

Complete photometric datn for all fixtures is available fom factory. A certified indepenient
labarmtary perfarms all testing. Call the Nilard Company dirsstly For more infarmazion

SILAND/[ED

Leading The Way For Salid Sote Sheet Lighting
FHA-1405 + FAK: |915) 7735818 « E-HAIL: INFOEHLAKDCDCOM

HILAND COMPANY = PH: (915}
PH B00-54B-5013 = FAL 888-77 5 = WER PAGE: HTTP:itwees silarden.com

320 W Clark B Fasa, T 79405 =
AILLED products manufachured m the Umited States.
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NILAND—-21

Cambridge Street Lighting Manual

SERIES

ST¥LE:
HEIGHT:
BASE:
WATERIAL:

oom®

H FINISH:
ACCESS DOOR:

GROUND STUD PROVISIONS:

DOOR

l LAMP POST SPECIFICATIONS

NILAND-21 SERIES

12'-p"

21" DIAMETER

I PIECE, CAST ALUMINUM ALLOY SR318 PER A.5.T.M. B26-95
! PIECE, CAST IRON PER A.5.T.M. A48-83 CLASS 30

! PIECE, CAST DUCTILE IRON PER A536-84 GRADE 65-45-12
CAST ALUMINUM

FPHOSFHATE PRETREAT, POWDER COAT FINISH

PLEASE ADVISE COLOR

LOCATED [N BASE SECURED WITH TAMPER PROOF MEX
SOCKET SECURITY MACHINE SCREWS

DRILL AND TAP INSIDE WALL OF BASE OPPOSITE ACCESS DOOR TO
ACCOMODATE A 1/47=20 GCROUND STUD

“l (GROUND STUD SUPPLIED BY OTHERS)
ANCHOR BOLTS: {4) 37472443 HODK (FULLY GALVAMIZED WITH 1 GALVANIZED
NUT AND 1 GALVANIZED WASHER FER BOLT)
BOLT PROJECTION: 37 REQUIRED
Z8" -
—
€ oF A.D.
PROPOSED
z11” "
#17"8.C.
/—HE% ” 2
J i € oF A.D.
ACCESS ORIGINAL

Niland Company

320 N. Clark Ef Paso, Tx 79905
PH: (815) 779=1405 B00-E48=9013
FAX: (615) 779-3618 888-778-3065
EMAIL: INFORNILANDCO. COM
WEE PAGE: HTTP.// www.nilandoo.com

T AR e ! aW

DESERIPTION: ©rdm 21 _TE— 1 2

[STaF TR A
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Submission Requirements
for City Approval
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Checklist for Submission Requirements

Preliminary Submission (25%)

Concept lighting layout

Lighting calculations

Fixture catalog cuts and photometric files
Lighting service location

Narrative describing proposed lighting system
Preliminary cost estimate

Coordination Plan

Interim Submission (50%)

Written responses to 25% comments
Complete lighting layout

Preliminary electrical layout
Preliminary detail sheets

Voltage drop calculations
Preliminary specification

Interim cost estimate

Pre-final Submission (75%)

Complete lighting drawings with details
Complete electrical drawings with details
Final lighting calculations

Final voltage drop calculations

Complete specification

Fixture catalog cuts

Final engineers estimate

Utility Coordination Memo w/ W.O. number

Final Submission (100%)

Final stamped/checked drawings
Final specification
Final cost estimate
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Standard Specifications
For LED Streetlights

Type A, B, D, &E
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PART 1 -

LED ROADWAY LIGHTING

GENERAL

1.01 DESCRIPTION

A.

This Section specifies the furnishing and installation of the LED Roadway
Luminaires and incorporating them into the lighting systems; complete
and operable, as indicated on the Contract drawings, including all
necessary conductors, splices, lighting fixtures, grounding and
appurtenance.

Related Work: Related information is included in, but not limited to, the
following:

1. Drawings and General Provisions
2. General and Supplementary Conditions

This contract also provides for the procurement of all lighting fixtures,
mounting arms, poles, base covers, lamps, and all necessary mounting
hardware. It shall be the responsibility of the Contractor, to set up a
means by which all materials obtained will conform to the written
specifications contained herein. It will be the responsibility of the
Contractor to submit for approval a product that will create a uniform and
consistent visual image throughout the overall project.

1.02 SUMMARY

A.

This Section includes the following:

1. LED Roadway Luminaires.

1.03 SUBMITTALS

A.

Product Data: For each luminaire, arranged in the order of lighting unit
designation. Include data on features, accessories, finishes, and the
following:

1. Physical description of fixture, including dimensions and verification
of indicated parameters.

2. Luminaires’ weight, effective projected area, details of attaching
luminaries, accessories, and installation and construction details.

Manufacturer’s recommended replacement parts list.

LED Driver/Power Supply: description, operating characteristics,
electrical data, component/capacitor temperature rating and
reliability testing report from an independent laboratory including
mean-time-between-failure (MTBF).

LEDs and Printed Circuit Board Construction.

LED type, ratings and description including heat dissipation design
indicating margin between the maximum rated LED junction
temperature and the junction temperature at operating current.

7. Light Loss Factors (lumen depreciation as a function of operating
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current, temperature and operating hours): Provide measurement
bases for these factors.

8. Photometric report illustrating iso-illuminance for the project
mounting height, classification type and cutoff characteristic. All
photometric files presented shall be prepared and certified by and
independent testing laboratory.

9. Independent laboratory IESNA LM-79 and LM-80 Reports.

10. Provide a copy of the 3G vibration test report completed using the
procedure defined by ANSI C136.31-2001 American National
Standard for Roadway Lighting Equipment — Luminaire Vibration.
One exception to the procedure is that only one luminaire may be
used during the complete test. All costs associated with the shipping
and testing shall be at the contractor’s expense. Determination of
acceptability will be by the reviewing Engineer.

11. All components shall be submitted with a list of all standards for
which the product conforms to.

Shop Drawings: Catalog cuts and manufacturers drawings. Mounting
bolt templates keyed to specific arms and certified by manufacturer.

Wiring Diagrams: Power, and control wiring.
Coordination Drawings:
1. Mounting and connection details, drawn to scale.

2. Inclusive to this item, is the weight of the fixture inclusive of the LED
Driver.

3. Mounting and installation details drawn to scale illustrating the
requirements for the ballast installation in the transformer base.

Operation and Maintenance Data: For luminaries to include in
maintenance manuals.

Provide a lighting calculation inclusive of Luminance, llluminance and
Veiling Luminance on a grid as defined in ANSI/IESNA-RP-8-05. The
lighting criteria shall be as described in the City of Cambridge Street
Lighting Manual for the specific street type and pedestrian activity.

Calculation(s) to be completed using the design drawings as the basis for
the pole placement and mounting height. Calculations are to include
average, maximum, minimum, maximum/minimum and average/minimum
for both initial and maintained luminance on an R3 roadway surface.
Included with these calculations provide the veiling luminance ratio for
each calculation. All maintained calculations are to include a light loss
factor (LLF) of 0.71. Included as part of the lighting calculations, the
fixture manufacture shall provide their recommended Luminaire Dirt
Depreciation Factor (LDD).

Warranties: Special warranties specified in this Section.

Samples: Provide (1) operable fixture, supplied with a 120V driver and a
cord for tabletop review and operation. This sample will remain the
property of the Authority to be used by the engineer for quality assurance
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1.04

1.05

1.06

1.07

purposes during and after the project installation.

QUALITY ASSURANCE

A.

D.

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

Luminaires, inclusive of the LEDs and LED Driver compartments must be
UL-1598 Wet Location listed and IP66 certified.

The Engineer reserves the right to request that one fixture from the
project production lot be sent to a qualified testing facility for testing to
confirm the 3G vibration testing data provided as part of the submittal
process. As stated, only one luminaire may be used to illustrate
conformance with the 3G testing procedure defined by ANSI C136.31-
2001 American National Standard for Roadway Lighting Equipment —
Luminaire Vibration. All costs associated with the shipping and testing
shall be at the contractor's expense. Determination of acceptability will
be by the reviewing Engineer.

Luminaires including power supply shall be RoHS compliant and
lead/mercury-free.

DELIVERY, STORAGE AND HANDLING

A.

Inspect equipment as received. Return for replacement any equipment
damaged in shipment. Equipment shall be stored in a clean, dry,
protected area. Retain packing as received from the factory until it is to
be installed. Check and seal luminaire openings against rodents and
water as necessary.

COORDINATION

A.

The Contractor shall coordinate between the luminaire manufacturer and
the pole manufacture to ensure that the proposed materials when
assembled conform to AASHTO, Standard Specifications for Structural
Supports for Highway Signs, Luminaires and Traffic Signals (2009 with
2010 and 2011 interim revisions).

WARRANTY

A.

Special Warranty: Manufacturer's standard form in which manufacturer
agrees to repair or replace luminaries or components of luminaries and
lamps that fail in materials or workmanship; corrode; or fade, stain, or
chalk due to effects of weather, vibration or solar radiation within specified
warranty period.

Manufacturer may exclude lightning damage, hail damage, vandalism,
abuse, or unauthorized repairs or alterations from special warranty
coverage.

1. Warranty Period for Luminaries: Five years from date of Substantial
Completion.

a. Warranty Period for LED drivers: Minimum five years from
date of Substantial Completion.

b. Warranty Period for LED Lumen Depreciation: Lumen
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Depreciation shall not be more than 10 percent within the five
year warranty period starting from date of Substantial
Completion.

c. Warranty Period for Metal Corrosion: Five years from date of
Substantial Completion.

d. Warranty Period for Color Retention: Five years from date of
Substantial Completion.

1.08 GROUP RELAMPING
A. Not Applicable
1.09 EXTRA MATERIALS

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

1. Furnish a minimum of five (5) assemblies of each type.
1.010 REFERENCE STANDARD
A. American National Standards Institute (ANSI) Publications:

C62.41

Characterization of Surges in Low-Voltage (1000V and
Less) AC Power Circuits

C78.377 - Specifications for the Chromaticity of Solid State
Lighting Products

C82.SSL-1 - Operational Characteristics and Electrical Safety of
SSL Power Supplies and Drivers

C83.77 - Harmonic Emission Limits — Related Power Quality
Requirements for Lighting

C136.2 - Roadway and Area Lighting Equipment-Luminaire
Voltage Classifications

C136-10 - Standard for Roadway Lighting Equipment, Locking-
Type Photo control Devices

C136-14 - Standard for Roadway Lighting, Enclosed Side-
Mounted Luminaires for Horizontal Burning High
Intensity Discharge Lamps

C136-22 - Standard for Roadway Lighting, Internal Labeling of
Luminaires

C136-31 - Standard for Roadway Lighting Equipment Luminaire
Vibration

B. American Society for Testing and Materials (ASTM) Publications

B117-03 - Standard Practice for Operating Salt Spray (Fog)
Apparatus

D522-93a - Standard Test Methods for Mandrel Bend Test of

D714-87(94) -

Attached Organic Coatings

Standard Test Method for Evaluating Degree of
Blistering of Paints
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D1654-92 - Standard Test Method for Evaluation of Painted or
Coated Specimens  Subjected to  Corrosive
Environments

D3359-97 - Standard Test Methods for Measuring Adhesion by
Tape Test
G7-05 - Standard Practice for Atmospheric Environmental

Exposure Testing of Nonmetallic Materials: Testing for
UV resistance

C. International Electro-technical Commission (IEC)
IEC 60598 - Degrees of Protection provided by Enclosures (IP
Code)
D. llluminating Engineering Society of North America (IESNA) Publication:
HB-10-11 - IESNA Lighting Handbook - 10th Edition
RP-8-05 - American National Standard Practice for Roadway
Lighting
RP-16-96 - Nomenclature and Definition
LM-31-95 - Photometric Testing of Roadway Luminaires Using
Incandescent Filament and High Intensity Discharge
Lamps
LM-50-99 - Photometric Measurements fo Roadway Lighting
Installations
LM-63-95 - Standard file format for Electronic Transfer of
Photometric Data
E. National Fire Protection Association (NFPA) Publication:
70 - National Electrical Code
502 - Standards for Road Tunnels, Bridges, and Other
Limited Access Highways, 2011
F. National Electrical Manufacturers Association (NEMA)
250 - Enclosures for Electrical Equipment
G. Underwriter's Laboratories Inc. (UL) Publications:
467 - Grounding and Bonding Equipment
1029 - High Intensity Discharge Lamp Ballasts
1598 - Standard for Luminaires
8750 - Light-Emitting Diode (LED) Equipment for Use in
Lighting Products
IEUR - Guide Information for Luminaire Poles

PART 2 - PRODUCTS

2.01 MANUFACTURERS, LUMINAIRES
Fixture Type A(1,2,3)
Fixture Type B(1,2,3)
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Luminaires shall be similar to the Cree LEDway Streetlight series product line
and shall include the following options as defined. Finite catalog numbers to be
developed by the manufacture and submitted with the shop drawing review
process to ensure all options defined are properly incorporated into the product.
Alternate manufacturers are the Holophane (LEDgends) and the LRL (Satellite)
product. Manufacturers indicated above are provided for sourcing purposes only.
Products failing to meet specification requirements shall not be accepted.

The type A fixture shall have a Type Il short distribution and a BUG Rating of B2-
UO-G2. The fixture will be provided with a driver allowing for 3 different drive
currents and meet the following:

Type Al — 175ma — 4,500 minimum delivered lumens — 45 watts
maximum

Type A2 — 350ma — 7,500 minimum delivered lumens — 90 watts
maximum

Type A3 — 525ma — 10,500 minimum delivered lumens — 135
watts maximum

The type B fixture shall have a Type Il short distribution and a BUG Rating of B3-
UO-G3. The fixture will be provided with a driver allowing for 3 different drive
currents and meet the following:

Type B1 — 350ma — 11,000 minimum delivered lumens — 135
watts maximum

Type B2 — 525ma — 15,500 minimum delivered lumens — 195
watts maximum

Type B3 — 700ma — 19,500 minimum delivered lumens — 275
watts maximum

Fixture Type D

The Type C fixture shall be an LED teardrop style fixture similar to the Niland
Boston Common — 17 LED Series fixture or approved equal. Finite catalog
numbers to be developed by the manufacture and submitted with the shop
drawing review process to ensure all options defined are properly incorporated
into the product.

The fixture shall have a cast aluminum housing with an acrylic refracting lens.
The fixture shall be available in a Type II, lll, or V distribution.

Fixture Type E

The Type D fixture shall be an LED acorn style fixture similar to the Niland
Capitol LED Series fixture or approved equal. Finite catalog numbers to be
developed by the manufacture and submitted with the shop drawing review
process to ensure all options defined are properly incorporated into the product.

The fixture shall have a cast aluminum housing with an acrylic refracting lens.
The fixture shall be available in a Type Ill or V distribution.

The luminaires shall also meet the requirements below.

A. Luminaire must be UL 1598 listed for installation in wet locations and
direct spray environments.
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Comply with IESNA testing and reporting procedures for reporting
luminaire photometric performance.

Installation environment: The luminaire shall be designed to provide
100,000 hours of life, applicable to the location and environment where
fixture is installed (i.e. on a bridge structure, high humidity, vibration, etc.).

Metal Parts: Free of burrs and sharp corners and edges.

Sheet Metal Components: All materials must be corrosion-resistant
aluminum, unless otherwise indicated. Each component shall be formed
or supported to prevent warping and sagging.

Housings: Rigidly formed, weather- and light-tight enclosures that will not
warp, sag, or deform in use. All surfaces shall be protected with an
electrostatically applied polyester powder coating inside and out;
corrosion-resistant passing 3000 hour salt spray test; the luminaire as a
complete assembly shall be rated IP66. The EPA shall be less than 0.9
sq ft. Provide filter/breather for enclosed luminaries.

Construction: The luminaire shall be modular to the extent that the optics
package and power supply are separate and removable from the housing
and that failure of any part thereof would not require total replacement of
the luminaire. The optics package and the power supply shall be sealed
against the entry of moisture and dirt where the branch circuit enters the
housing.

Mounting: The housing shall be designed for slip-fit mounting. The
mounting system for the Iluminaires shall include (2) hot dipped
galvanized steel clamp brackets which are secured by means of two (2)
stainless steel mounting bolts on each bracket. This adaptation point shall
be designed for standard 2 inch (50mm) schedule 40 tubing. Each clamp
shall have a stainless steel through bolt to prevent rotation of the
luminaire. The contractor shall coordinate with the mounting arm
manufacturer to ensure proper positioning of the through bolt.

Thermal Management: Heat sink design and spacing shall provide
required heat dissipation at the highest operating current but shall be
arranged and oriented such that bird droppings and feathers from
roosting birds cannot foul the airways and compromise the cooling
efficiency. A self-cleaning heat sink design without requiring the use of
hose spray is required by this application. The design of the luminaire
shall provide the necessary heat dissipation to maintain the driver's case
temperature to maximize the life expectancy of the driver to 100,000
hours.

Hardware Material: Unless otherwise noted, all hardware shall be
Stainless Steel with nylon inserts for all nuts, etc.

Wiring Connections:

1. Branch circuit wiring to the luminaire shall be via the mast arm tenon
through the slip fit. Wiring shall be secured inside the luminaire with
an integral wire clamp to prevent movement and abrasion.

2. The incoming AC line conductors (#12AWG or #10AWG) shall be
terminated in a polarized plug/receptacle combination so that the
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S.

luminaire may be locally de-energized and the plug removed without
presenting a shock hazard or the potential for shorting the
conductors together or to ground. The luminaire shall be designed
to be removable once the plug is removed from the receptacle (any
such maintenance shall normally be performed while the branch
circuit connecting to the plug remains energized - the plug shall be
weather-protected in case the luminaire cannot be replaced
immediately).

3. Grounding lug connected to the housing shall be provided.
Luminaires shall be rated for operation over the range (-) 40°C to +60°C.

Performance: The combined operating life rating of optics package and
power supply shall be 100,000 hours minimum where end-of-life shall be
taken as the point where lumen output has decreased to 70% of the initial
value.

Plastic Parts: High resistance to yellowing and other changes due to
aging, exposure to heat, and UV radiation.

Reflecting surfaces shall have minimum reflectance as follows, unless
otherwise indicated:

1. White Surfaces: 89 percent.
2. Specular Surfaces: 90 percent.
3. Diffusing Specular Surfaces: 85 percent.

Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient
gaskets to seal and cushion lenses in luminaire doors

All fixture details shall be shown on the shop drawings
Luminaire shall be provided with the following:
1. Fixture to have anti-vermin protection.

2. Ballast door and lens frame are each to be secured to housing via a
1/16” galvanized safety cable. This cable shall be long enough as to
not interfere with the opening and closing of any doors or covers.

3. Luminaire safety cable is to be galvanized steel 1/8" with two
crimped ends with loops, Loctite and split lock washers on all bolts.

4. Wiring terminal block.
5. Teflon, abrasion resistant, safety cable cover.

All fixtures shall be provided with a NEMA twistlock photocell receptacle
and the NEMA photocell.

2.02 LED DRIVER

A.

LED drivers used in the luminaires shall be of the Iuminaire
manufacturer’s specification, subject to the same operating requirements,
guality assurance program and terms of warranty as the luminaire.

Type: Switching-type with constant current output; commercial grade with
a capacitor life rating of 100,000 hours or better at 63 Deg. C case
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2.03

J.
LEDs
A.

temperature. Other components with limited shelf life or subject to
degradation over time shall not be used on the driver circuit board rated
minimum operating life for the driver shall not be less than the operating
life of the overall LED package measured to 24% depreciation of initial
lumen output.

Input Voltage: LED drivers designed for multi-voltage input (120-277V)
shall automatically select for the connected voltage or shall be clearly
marked at the point of connection for the particular voltage.

Drivers shall be overload/overcurrent protected on the AC line side
connection preferably with an electronic resettable device or a fuse; fuses
shall be protected in tool-less, finger-safe holders and shall be
replaceable without removing incoming power.

A shielded and replaceable surge protective device (rated ANSI C62.41
Category C) shall be provided integral with the luminaire/driver package
to dissipate transient voltages appearing on the AC input.

The LED optics package shall be designed to meet the lighting
requirements as specified herein with a drive current no greater than
specified above but shall be designed and capable of continuous
operation within allowable temperature limits to meet the application
requirements.

Operating Temperature Range: (-)40 to (+)60 deg C.

The minimum MTBF shall be one million hours in accordance with
Telcordia SR-322 performed by an independent laboratory at the
operating current required by the application and at the maximum rating
of the driver.

LED driver efficiency shall be 90% or higher with power factor greater
than 90% at any drive current.

LED driver shall in compliance with FCC 47 CFR Part 15.

Optics package: Consisting of one or more LED modules or ‘light bars’
each comprised of multiple LED’s. The number of LED modules used
shall be based on the required lumen output to achieve the project
illumination design goals defined in field quality control. The optics
package with the required number of light bars shall also be rated with the
housing for 3G vibration. The optics package (light bars) shall be rated
IP66.

Operating Temperature Range: (-)40 to (+)60 deg C.

Manufacturers of LED’s shall have been in the business for 15+ years,
engaged in research, development and marketing of LED wafers and
shall have patents on these and related products. Qualified
manufacturers of LED’s include: Philips, NICHIA, CREE or equal.

LED’s used by the luminaire manufacturer shall be identified and direct-
sourced from the manufacturer of the LED and shall be certified by the
manufacturer of the luminaire as being the LED type and rating used in
the manufacture and design of the photometric and thermal
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characteristics of the particular luminaire.

LED'’s shall be color matched for all light bars on any given luminaire to a
Correlated Color Temperature (CCT) of 4000K minimum, 5000K
maximum with CRI of 80.

Consisting of one or more LED modules or ‘light bars’ each comprised of
multiple LED’s connected such that individual LED failures may occur
without affecting any other LED’s in the column and row where the failed
LED occurred.

Quiality control checks, specifications and binning procedures used by the
manufacturer of the luminaire shall be submitted along with the luminaire
specification sheets and shop drawings.

Light Loss Factor: calculated at 15 years (minimum 11 hours of operation
each day) combining Light Lumen Depreciation (LLD) calculated at the
maximum operating junction temperature, the Luminaire Dirt Depreciation
(LDD) and an efficiency factor relating power supply degradation to light
loss shall be greater than 22.5 percent.

LED maximum rated junction temperature: The overall design of the
thermal package shall provide a temperature margin when operating at
the maximum rated driver current in a 60°C ambient temperature not to
exceed the maximum allowable LED junction temperature.

2.04 FACTORY FINISHES

A.

PART 3 -

Finish: Manufacturer's standard paint applied to factory-assembled and
factory-tested luminaire before shipping.

EXECUTION

3.01 INSTALLATION

A.

Luminaire Attachment: Fasten to roadway lighting pole arm with
mounting bracket, thru bolt and safety cable. Safety cable is to be looped
around the cast bar at the rear for the housing and the both ends are to
be secured to the arm with a bolt and a washer.

Adjust luminaries that require field adjustment or aiming until values
shown in illuminance array are obtained.

Cover all chips and scratches on luminaire housings using a protective
coating recommended by or provided by the manufacturer of the
luminaire.

3.02 CONNNECTIONS

A.

B.

Tighten electrical connectors and terminals according to manufacturer's
published torque-tightening values. If manufacturer's torque values are
not indicated, use those specified in UL 486A and UL 486B.

Use RTV- Loctite in all fasteners before installation.

3.03 FIELD QUALITY CONTROL

A.

Inspect each installed fixture for damage. Replace damaged fixtures and
components.
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B. Tests and Observations: The contractor is responsible to verify normal
operation of lighting units after installing luminaries and energizing circuits
with normal power source. Contractor is required provide a written report
illustrating measured Luminance levels in candela per square meter. Use
meters that have been calibrated within 12 months of date of the test.
Testing procedure shall comply with IESNA LM-50.

C. The contractor shall prepare a written report illustrating that the proposed
fixtures meet the above requirements. Report shall include a review of
the tests completed, all inspections, observations, and verifications
indicating interpreted results. If adjustments are made to lighting system,
retest to demonstrate compliance with standard.

D. Contractor to provide all manpower, equipment, lift truck, lane closures,
etc. at no additional cost to demonstrate the installation complies with the
contract documents.

E. Photometric Performance of Installed Units shall meet or exceed those
values noted above.

PART 4 - MEASUREMENT AND PAYMENT
4.01 MEASUREMENT

1. Measurement will be made at the unit price for each roadway light
installed as directed in the field by the Engineer. No separate
measurement will be made for extra materials.

4.02 PAYMENT

1. The cost shall be a unit price per light fixture and shall include all
labor, material, and equipment necessary to furnish each fixture in
place, complete with all terminations, connectors, testing and
retesting, remote ballast and spare lamps. Cost for the project
sample and any extra materials shall be included in unit price.

2. The price of this item shall also include all required research,
fabrication, and UL approval (testing agency approval). Price shall
also include the cost of monitoring the performance of the
luminaires and providing the reports as described above.

ltem Number Description Unit

Type A LED Roadway Luminaire Each
Type B LED Roadway Luminaire Each
Type D LED Roadway Luminaire Each
Type E LED Roadway Luminaire Each
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***End of Section***

Page 52






CAMBRIDGE
LIGHTING STUDY REPORT

April 2010






City Manager
Robert W. Healy
Deputy City Manager
Richard C. Rossi

Community Development Department
Beth Rubenstein, Assistant City Manager
Susan Glazer, Deputy Director
Stuart Dash, Director of Community Planning

Lighting Design Committee

Charles Sullivan, Executive Director, Cambridge Historical Commission
George Fernandes, City Electrician/Electrical Department Head, Electrical Department
Iram Farooq, Senior Project Manager, Community Development Department
John Bolduc, Environmental Planner, Community Development Department
Roger Boothe, Director of Urban Design, Community Development Department
William Dwyer, Superintendent of Streets, Department of Public Works

Report prepared by PB Americas, Inc and the Cambridge Lighting Design Committee





CONTENTS

Introduction

—
.

2. Luminaire Selection
Present Context
Future Considerations
Proposed Approach
Proposed Cambridge Standard Luminaires

Energy Efficiency & LED
Energy Use and Efficiency
Durability
Experience from Other Cities
Adaptability of LED Lamps to Cambridge Standard Luminaires
Cambridge Test Installations

W

. Lighting Standards
Street Lighting
Sidewalks, Walkways, and Bikeways
Crosswalks
Intersections

S

Glossary
Appendix: Inman Street LED Test Measurements










1. INTRODUCTION

In 2005, the City of Cambridge purchased the street lights on Cambridge streets from NStar,
the electrical utility. The City also owns the lights in City parks and parking lots. In total, the
City currently owns and maintains approximately 7,800 free standing lights, over 3,500 of
which are on wood utility poles.

Since purchasing the street lights from NStar, the City has begun to replace these wood
utility poles with metal poles. Infrastructure projects, such as roadway reconstruction and
park redevelopment, often incorporate lighting upgrades in the area. It is anticipated that
this process will continue and, over the years, more of the utilitarian lighting along City
streets may be upgraded with other types of street lighting.

The 2008, the City embarked upon a Lighting Study to review the inventory of current
public lighting in the City, to develop standards for appropriate light levels for Cambridge
streets, to evaluate energy-efficient light sources and luminaires' for potential use, and to
recommend a set of luminaire types to be used for street and park lighting. To this end, the
City hired lighting consultants from PB Americas, Inc and formed a Lighting Design
Committee — comprising staff from a variety of departments including the Electrical
Department, Historical Commission, Department of Public Works, and Community
Development Department — to guide the work of the consultants. This document is a
report of the work and recommendations of the Committee and lighting consultants from
PB Americas.

A companion to this study report are lighting specifications — available at the Electrical
Department — that provide detailed information on the selected set of luminaires, poles,
bases, control boxes, conduit and wiring systems.

The recommendations of the Lighting Study are intended to guide all future public and
private projects that impact public lighting on City streets and parks. The recommendations
address both pedestrian and roadway scale lights and aim to accommodate residential
neighborhoods, commercial areas, and historic districts, along with parks, plazas and
parking lots. The study recommends specific luminaires for use in certain key areas of the
city. Itis expected that implementation of these recommendations will occur over time and
most likely in conjunction with other planned infrastructure projects.

! Luminaire is the technical term for "fixture", and refers to a lighting unit consisting of a lamp
(bulb), lamp holder, and related components which may include lens, cover, and armature
depending on the luminaire design. In the case of street lights, a luminaire is typically mounted
on a pole and base.





Cost and maintenance considerations informed the thinking of the Lighting Committee and
the consultants throughout the process, particularly in the selection of luminaires.
Considerations included up-front investment as well as long-term maintenance and
replacement cost. Additional considerations included urban design and historical context,
energy efficiency, and quality of life issues such as minimizing light trespass onto residential
properties and into the night sky. It is important to note that the various considerations are
interrelated — often with a positive synergy such as between urban design and historical
character or long term cost and ease of maintenance — but occasionally goals do compete,
as with the higher cost of bulbs and luminaires involved in transition to new, emergent,
energy efficient technology.

LUMINAIRE

POLE

BASE

Components of a Typical Street Light





2. LUMINAIRE SELECTION

The City currently has a large variety of street lights installed over the years, which poses a
challenge in terms of maintaining a stock of replacement parts and maintenance know-
how. This suggests a need to standardize installations of future lighting including
luminaires, poles, bases, control boxes, conduit and wiring systems. It is assumed that
several different types of luminaires and poles will be required to accommodate the variety
of needs and expectations and different settings, but the goal is to select and approve a
more limited set that will allow ease of maintenance and storage of replacement parts, as
well as minimize cost and response time required to keep the lighting system functioning.

PRESENT CONTEXT

Most parts of the City have a mix of street light types. The following list shows the
predominant luminaire and lamp types in a district/street and is accurate as of 2009. An up
to date, pole by pole inventory is kept by the Electrical Department.

Predominant Street Light & Lamp Types

Area/Street

Street Light/Lamp

Roadway scale Pedestrian scale
Alewife Brook Parkway 1907 Teardrop Replica/ Metal | n/a
halide

Binney Street — east of Third 1907 Teardrop Replica/ High | n/a

Street pressure sodium

Binney Street — west of Third Cobrahead/ High pressure n/a

Street sodium

Cambridge Parkway 1907 Teardrop Replica/ Metal | n/a

halide

Cambridge Street — Inman
Square to Lechmere

1907 Teardrop Replica/ Metal
halide

Acorn post top/Metal halide

Cambridgepark Drive

Shoebox/ High pressure
sodium

n/a

Church Street

Cobrahead/ High pressure
sodium

Se’lux Saturn single post top/
Metal halide

First Street 1907 Teardrop Replica/ Metal | n/a
halide

Fresh Pond Parkway 1907 Teardrop Replica/ Metal | n/a
halide

Gerry’s Landing Road 1907 Teardrop Replica/ Metal | n/a
halide

Massachusetts Avenue — east | 1907 Teardrop Replica/ Metal | n/a

of Main Street

halide






Area/Street

Street Light/Lamp

Roadway scale Pedestrian scale

Massachusetts Avenue —west | Cobrahead/ High pressure n/a
of Main Street except Central, | sodium
Harvard, and Porter Squares
Memorial Drive 1907 Teardrop Replica/ Metal | n/a

halide
Vassar Street Contemorary/ Metal halide n/a
Other Streets Cobrahead/ Mixed, primarily | n/a

High pressure sodium
Cambridge Research 1907 Teardrop Replica n/a

Park/Kendall Square

Central Square

High Bay/ Metal halide

Se’lux Saturn single post top/
Metal halide

Kendall Square

Shoebox/ Metal halide

Shoebox/ Incandescent

Harvard Square

1907 Teardrop Replica/ Metal

Acorn post top/Mercury

halide vapor
North Point 1907 Teardrop Replica/ Metal | n/a
halide
University Park 1907 Teardrop Replica/ High | n/a

pressure sodium

City Parks

n/a

Bishops crook — Single or
Twin/ Metal halide

The cobrahead street lights are the predominant lights on Cambridge streets. There has
long been an interest in alternatives to the utilitarian cobrahead, either in reaction to the
appearance of the luminaire itself or to distinguish special areas of Cambridge. Alternatives
to cobraheads can be seen in various parts of the City: Harvard Square, Central Square,
University Park at MIT, Cambridge Common, Kendall Square/Cambridge Center, and along

Cambridge Street.

In Kendall Square/Cambridge Center a simple rectangular cutoff type metal halide luminaire
illuminates the roadways, while a more decorative and smaller pedestrian scale
incandescent luminaire fills in light on the sidewalks. The design for Central Square derives
from a similar strategy of combining roadway and pedestrian scale street lights, but uses
equipment very different in appearance, having circular shapes and metal halide lamps. On
the Common, hemispherical cutoff metal halide luminaires light the paths and the Civil War
monument, singly along the paths and doubled up with floodlights at the monument.

The schemes for University Park at MIT and Cambridge Street use a street light previously
seen mostly along Memorial Drive. This is the “1907” teardrop shaped luminaire mounted
on a pole with a bracketed arm. The name reflects the fact that the street light assembly






was designed in 1907 for use on Memorial Drive. At University Park, the 1907 assembly
lights the street and sidewalks by itself with a high pressure sodium source. Along
Cambridge Street it is accompanied by acorn post-top luminaires that illuminate the
sidewalks, facades and pedestrians, and both types of luminaires use metal halide lamps. In
and around Harvard Square the acorn luminaire, as a single or twin unit, lights roadways
and sidewalks with either mercury vapor or metal halide lamps.

As parks have been renovated, the City has installed a small metal halide “shepherd’s
crook” type of luminaire for illumination of paths, seating, and play areas. This provides
good glare control and color as well as an appropriate scale for these pedestrian areas and
should continue to be used as the standard luminaire for City parks.

While the schemes described above uniquely identify their respective areas, they were
selected on a case by case basis and did not arise from a plan for the City and hence do not
currently relate strongly to each other or to the rest of Cambridge. The Lighting Committee
studied the situation to see if there might be common themes to be drawn out of the
current arrangements and if some luminaires were preferable to others.





Central Square — street and pedestrian scale
lights installed during the Central Square
improvements of 1997
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Shoebox luminaires used in Kendall Square for both Vassar Street o
roadway and pedestrian scale lighting contemporary luminaire
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Cobraheads are the most common light
fixture in the City

Pedestrian scale Acorn post-top fixtures —
Harvard Square

‘1907 fixture, designed in 1907 for
use on Memorial Drive
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Sheperds Crook fixture used in Cambridge parks — in single and double
configuration

FUTURE CONSIDERATIONS

Designs for luminaires and poles should be based on historic precedent as well as
urban design considerations of scale and appearance.

Selecting a consistent street light assembly for principal roadways would help
emphasize a cohesive image for the City.

Color or colors and finish should allow for ease of repainting, graffiti removal, and
touch-up when needed. For this reason black is the preferred paint color for street
light assemblies.

The size and shape of bases should be considered in relation to the size and shape of
the poles. Overly small bases that are installed above the finished sidewalk grade
can make poles appear unstable.

At the same time, in many locations sidewalk space is at a premium to provide
universal access. Large bases with wide setbacks can have a significant impact on
the sidewalks and should be avoided where they conflict with access requirements.
Cutoff luminaires should be selected to focus light downward where it is needed and
minimize the spread of light to areas where it is not desired, such as upward into the
night sky or on to nearby properties, particularly residential windows and yards.
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PROPOSED APPROACH

In many cases, replacing lighting is more complicated than simply selecting a different bulb
for an existing luminaire. It often involves replacing part or all of an existing street light
assembly and may require retrenching and laying new cable. Often, pole spacing may be
affected depending on differences in available wattages and light spread of a new luminaire
compared to an existing one. Given these factors, incorporating new lighting throughout
the City would be a significant endeavor and cost prohibitive. This study identifies priority
streets and areas that are highly visible or used by a large number of people, to be the focus
of likely changes in lighting.

One can think of Cambridge as being bounded or connected by a ring consisting of
Memorial Drive, Gerry’s Landing Road, Fresh Pond Parkway, Alewife Brook Parkway,
Massachusetts Avenue, Cambridge Street, O’Brien Highway, First Street and Land
Boulevard. This assemblage has spokes in the form of main streets connecting to the City
squares — Concord Avenue, Brattle Street, JFK Street, Massachusetts Avenue, and Western
Avenue. These ring and spoke streets are noted on the map, “Proposed Luminaire Types”.

The street-scale 1907 teardrop luminaire, in several variations, illuminates long stretches of
this network. The pedestrian scale acorn post-top luminaire makes a compatible
companion to the 1907 luminaire in addition to functioning well on its own. Recognizing
the importance of these precedents, the Lighting Study Committee recommendation is to
continue and strengthen this pattern of 1907 and acorn post-top luminaires along the ring
and spoke streets.

Proposed Luminaire Types

APR.O9

C—1 Cobrahead

1 Shepherd’s Crook

s 1907 Teardrop Replica
minn 1907 Teardrop Replica + Acorn

Mot Camlpricige =

“\\\\“

Nulﬁlhmgnrﬂ AAAA :
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New streetscapes along the ring and spoke streets, which run through commercial,
institutional, or large scale public areas, would have the 1907 luminaire lighting the
roadways, while the shorter acorn luminaire would illuminate the sidewalks and facades,
create a pedestrian scale, and provide fill light on people’s faces. Existing special schemes
that do not fit the pattern would be maintained but not expanded. The Squares — Harvard,
Porter, Central, Kendall, and Lechmere — would, therefore, continue to have distinct
identities, highlighting their special role as significant public districts in the City.

The residential neighborhood streets would continue to be lit by cobra head luminaires, on
wood utility poles or aluminum poles of their own. Changing to cutoff optics, a one-piece
arm design, and other refinements have made the typical cobra head luminaire and
mounting assembly smaller and sleeker.

PROPOSED CAMBRIDGE STANDARD LUMINAIRES

It is proposed that as the lighting inventory is upgraded, either in conjunction with
infrastructure projects or through redevelopment, the following recommendations be
utilized to select appropriate luminaires. It is expected that the cobrahead will continue to
be the standard luminaire on the streets of Cambridge. This proposal builds upon existing
patterns in the City and proposes specific luminaires for priority areas such as the major
streets as well as historic squares. Luminaires selected are highlighted on the map below
and are noted below.

Area/Street Street Light Status
Ring and Spoke Roadway scale: 1907 Teardrop Present in some sections
Streets Replica Replace as opportunities arise
(Massachusetts Ave, Pedestrian scale: Acorn post top through major infrastructure
Cambridge Street, projects

First Street,
Cambridge Parkway,
Memorial Drive,
Gerry’s Landing Road
Western Avenue, JFK
Street, Brattle Street,
Concord Avenue,
Fresh Pond Parkway)

City Squares Special treatment that builds upon In place in large sections, but
excluding Kendall existing luminaires used mixed

Square (Central
Square, Harvard
Square, Inman Square,
Porter Square)
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Area/Street Street Light Status

Kendall Square Roadway scale: 1907 Teardrop Replacement has begun in
Replica small sections of Main Street
Pedestrian scale: Se’lux Saturn single | Replace as opportunities arise
post top through major infrastructure

projects

Residential Streets Cobrahead In place.

All other Streets Cobrahead In place.

City Parks Bishops crook — Single or Twin In place

Notes:

1. While it is expected that LED-specific luminaires will be added to this list, the City would
like to further evaluate new luminaires emerging in the market before identifying the
preferred LED luminaire(s). A more detailed discussion is provided in the next section,
Energy Efficiency & LED.

2. Fixture specifications that provide additional details on the selected luminaires, poles,
and installation standards are available at the Cambridge Electrical Department.

1907 Teardrop Acorn Post Top Se’lux Saturn " Cobrahead Bishops Crook - Bishops Crook
Replica Single Post Top Single - Twin
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3. ENERGY EFFICIENCY & LED

This study has evaluated the energy efficiency of various light sources, particularly Light
Emitting Diode (LED) lighting. The technology for LED street lighting and the luminaires to
house them has greatly expanded in the last few years. Both new businesses and
mainstream lighting manufacturers are trying to get a foothold in this growing industry.

The technology and rate of development is impressive. Current commercially available
LEDs are slightly more efficient than “white” light sources currently used for outdoor
lighting such as metal halide. Other newer LEDs are currently being laboratory tested. It is
possible that these may emerge as the most efficient of all current light sources. At
present, much of the projected cost savings from LED lamps relies on their increased
controllability i.e. the ability to selectively turn off all or portions of the light. Creating the
infrastructure to incorporate such controllability adds significantly to the upfront cost of the
system.

It is unclear how LEDs will actually perform in terms of extended light output, useful life,
and maintainability. This type of information can only be gained from actual field testing
and installations. There are a number of tests currently being done across the country,
including the Federal Highway Administration test of the LED lighting system installed on
the St. Anthony Falls Bridge in Minnesota. However, these tests are ongoing and results will
not be available for close to a year.

Based on the current state of knowledge, the PB Americas lighting group does not
recommend wholesale adoption of LED at this time, but recommends that the City test LED
products by using them on smaller projects to gauge overall performance in the New
England context and subjective public reaction to light quality and levels. Given that the
technology is evolving rapidly and laboratory results indicate that significant advancements
are likely to reach the market in the next year or two, LED street lighting is likely to be a
more real and feasible option in the near future.

ENERGY USE AND EFFICIENCY

Lamp efficiencies are generally expressed in lumen per watt values. These values describe
the amount of light leaving a lamp (lumens) relative to the amount of power consumed to
produce that light (watt). The higher the source efficiency number, the more efficient the
light source (bulb) is. Typical street lighting sources are listed below (High Pressure Sodium
and Metal Halide bulbs are commonly used in Cambridge):
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Bulb type Light Color | Source Efficiency
(in lumens/watt)*

High Pressure Sodium (LU400/PLUS/ECO) Yellow light | 108 Ims/watt

LED (Luxeon K2) White light | 80 Ims/watt

Metal Halide (MP250/PS/BU) White light | 78 Ims/watt

Inductively coupled (ICE150/835/2P/ECO) White light | 77 Ims/watt

Note: Efficiency information accurate as of December 2009

The source efficiency values in the table above refer to the amount of light emitted by the
bulb. Application efficiency is the amount of light getting to the surface to be lit. In
addition to source efficiency, factors such as directionality, color, and glare also play a part
in determining application efficiency, i.e. the amount of light falling on a roadway, sidewalk
or pedestrian; and resultant visibility. For example, LEDs provide only slightly higher lumens
per watt than metal halide. At the same time, LEDs tend to have more intrinsic brightness
than other sources, are highly directional and easy to control. This means that a higher
application efficiency may be achieved with LEDs. The result could then mean up to 20%
more light on the surfaces with only a 2.5% difference in lamp efficiency.

In the opinion of PB Americas, LEDs are a viable source from a performance standpoint
when compared to “white” light sources like metal halide and induction, and are about a
year away from being at the performance level of high pressure sodium. Continuous
technological advancements, may, in fact, result in LED sources surpassing these levels,
given some time.

DURABILITY

Most LED manufacturers contend that LED bulbs will last 10-20 years. This projection is
based on lab results and has not been verified by long-term field installations. Thus factors
such as dust and minimal cleaning are not necessarily accounted for. LEDs require more
precise heat management than traditional light sources, as the heat generated during their
functioning is typically emitted in a confined space towards the back of the bulb rather than
being radiated outward with the light as with other sources. As LEDs become smaller,
faster and more powerful, more heat is generated in a confined space. If not managed
properly, this can threaten to damage the LEDs’ performance. If LEDs overheat, they
become dimmer, their color is muted and their lifespan is shortened. New materials and
thermal management technology are being developed for LEDs. However, in real life
situations, it is not certain how the light levels in LED bulbs will hold up over time.
Therefore, PB Americas finds that at present there is not enough information available to
judge whether an LED installation will last 2, 10, or 20 years.
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EXPERIENCE FROM OTHER CITIES

There are many investigations being undertaken with LED streetlights. Anchorage, Alaska is
performing tests comparing LEDs and induction technologies, New York has just launched a
12 month pilot which will test the performance of nine different LED lighting products
installed on 37 street lights on FDR Drive and in Central Park, San Francisco has installed 50
"smart" LED street lights that can be managed remotely, and PB Americas is working with
Maryland Transportation Authority and MassPort to test LED lights on their facilities.

Some past tests have been tried with varying success, including one in Ann Arbor, Michigan.
Many claims made about LEDs are unsubstantiated at this time. Ann Arbor installed 25 LED
luminaires (replacing non-cutoff 120-watt incandescent street lights with 56-watt LEDs).
This provided substantially less light (about 1/3) compared to the previous system. Ann
Arbor made this decision based on an interpretation of some research suggesting that
visibility under a white light source is improved and less light could therefore be used.
While Ann Arbor is pleased with the energy savings and plans to replace all their downtown
incandescent luminaires with LED, the assumption about visibility under a white light source
is not substantiated by current data and the results and opinions regarding the Ann Arbor
installation among lighting engineers are divided.

ADAPTABILITY OF LED LAMPS TO CAMBRIDGE STANDARD LUMINAIRES

As noted earlier, a combination of the pedestrian scale Acorn Post luminaires with the 1907
street scale light luminaires is recommended on priority Cambridge streets based on
historical and urban design considerations. Cobraheads are expected to be the
predominant luminaires in the rest of the City.

LEDs are a unique source and very different from current lamp technology in terms of size,
optical requirements, heat dissipation requirements, and required luminaire construction.
Many manufacturers are trying to make LEDs “fit” into existing luminaire designs so
adoption of the source is simpler. Unfortunately that manipulation also takes away some of
the inherent benefits of LED technology. The best performing luminaires evaluated by PB
Americas are those specifically designed for LEDs and as a result are distinctively different
than current luminaire designs. LED lamps also require a significant quantity of individual
LEDs within a single luminaire to generate the same amount of light as higher wattage
roadway luminaires, making the luminaires generally large in size.

LED luminaires are currently available that could replace the head of the cobrahead
luminaires. LED acorn luminaires are also available which could be used as a replacement
luminaire for the City’s current acorn luminaire and fit on the same light pole. However,
because of the issues mentioned above, 1907 luminaires are not of sufficient size to house
the required number of LEDs for the higher wattage needed and hence would not be
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suitable in an LED version. If the City desires street-scale LED luminaires, alternatives to the
1907 style of luminaires would have to be considered.

CAMBRIDGE TEST INSTALLATIONS

The Consultant team does not recommend to the City a complete change to LED lighting at
this time. Test installations and the possible application on a new project of limited scope
are recommended at this point to evaluate the technology.

Following upon the recommendation to begin testing possible LED street lights in limited
applications, PB Americas assisted the City with a month-long test of LED lights on Inman
Street from May — June 2009. Four high pressure sodium (HPS) cobrahead luminaires on
Inman St., a mixed use block with residential and office uses, were replaced with LED
luminaires of equivalent wattage. The wattage was further reduced after two weeks to
compare light levels. Light measurements taken during the test are included in Appendix 1.

The Inman Street test demonstrated that the LED luminaires met the recommended
Illuminating Engineering Society of North America (IESNA) / Cambridge light level standards
enumerated in the ‘Lighting Standards’ section of this report. A true comparison could not
be achieved as the pole spacing in the HPS section was greater than in the LED section. The
subjective opinions on color of the LEDs were divided, with a number of people preferring
the white light of the LEDs, but noting that it felt ‘colder’, which was less desirable.
However, the light from the LED luminaires had a greater vertical spread and the perception
of visibility of oncoming pedestrians and cars was better. Most people found the glare to
be greater from the LEDs. The specific luminaire tested resulted in light trespass onto a
nearby residential property. While building side shields to control light were available, they
were found to be expensive.

In a second, longer term pilot on a non-residential street, street level LED luminaires have
been installed on Wilson Road in March 2010. An additional test installation will be the
replacement of some pedestrian-scale metal halide acorn luminaires on University Road
with LED acorn luminaires. The goal of these test installations is to allow the staff and
consultants to evaluate the light level of LED installation compared to existing luminaires, to
hear opinions on LED color (the more efficient LEDs are bluer in color than most light
sources) and LED glare, and to measure short term performance. The tests will also yield a
general opinion of luminaire construction and ease of maintenance.

The City is interested in continuing to evaluate new energy efficient technology and its
appropriateness for the Cambridge context. While not quite at the point yet, LED is poised
to be the leader in energy efficient street lighting in the coming years. Recent medical
research has revealed that the eye’s ability to see is affected by the color of the light. Since
the spectral content of LED lighting can be better controlled than for other sources, LEDs
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would allow for better color modulation to optimize people’s ability to see. These
advantages will need to be balanced with considerations of cost and the compatibility of
LED bulbs with the inventory of existing street light assemblages that may allow for
retrofits. This report recommends continuing to test LED luminaires for use in Cambridge
and to consider using upcoming projects such as Western Avenue redevelopment and
roadway work planned for Kendall Square as opportunities for long-term LED test
installations.
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4. LIGHTING STANDARDS

The Committee looked at existing light levels around the City and attempted to identify
appropriate light levels for various street types that ensure visibility and safety while
minimizing light trespass onto private property and into the night sky. The standardized
lighting levels and design guidelines for City streets, parks, and parking lots proposed here
are based on industry standards and best practices for visibility and safety, tempered by an
understanding of Cambridge-specific considerations such as high pedestrian volumes. This
includes standards and research from the llluminating Engineering Society (IES), the Federal
Highway Administration (FHWA), the Transportation Association of Canada (TAC), the
International Commission on lllumination (CIE), and the British Institute of Lighting
Engineers (ILE).

Specific documents that informed the criteria include:

IES TM-11 Light Trespass: Research, Results and Recommendations
IES DG-5 Recommended Lighting for Walkways and Class 1 Bikeways
IES DG-19 Design Guide for Roundabout Lighting

IES RP-22 Standard Practice for Tunnel Lighting

IES RP-20 Lighting for Parking Facilities

IES TM-15 Luminaire Classification System for Outdoor Luminaires
IES RP-33 Lighting for Exterior Environments

IES RP-8 Standard Practice for Roadway Lighting

TAC Guide for the Design of Roadway Lighting

ILE Code of Practice for Variable Lighting Levels for Highways
CIE92.1 Guide to the Lighting of Urban Areas

STREET LIGHTING

The street lighting standards for the City of Cambridge are luminance based design
standards for the roadway and horizontal and vertical illuminance standards for the
adjacent sidewalk area. A veiling luminance standard is also included to limit the amount of
disability glare generated by the lighting system.

Roadway definitions
Major: That part of the roadway system that serves as the principal network for through-
traffic flow. The routes connect areas of principal traffic generation and important roadways
leaving the City. These routes are often known as “arterials,” , “thoroughfares,” or
“preferentials.”
Collector: Roadways servicing traffic between major and local streets. These are streets
used mainly for traffic movements within residential, commercial and industrial areas. They
do not handle long, through trips. Collector streets may be used for truck or bus

movements and give direct service to abutting properties.
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Local: Local streets are used primarily for direct access to residential, commercial,
industrial, or other abutting property. They make up a large percentage of the total street
system, but carry a small proportion of vehicular traffic.

Pedestrian Area Definitions
High - Areas with significant numbers of pedestrians expected to be on the sidewalks or
crossing the streets during darkness. Examples are downtown retail areas, near theaters,
concert halls, stadiums, and transit terminals. (over 100 pedestrians per hour in a typical
block on both sides of the street)
Medium - Areas where lesser numbers of pedestrians utilize the streets at night. Typical are
downtown office areas, blocks with libraries, apartments, neighborhood shopping,
industrial, older City areas, and streets with transit lines. (11 to 100 pedestrians per hour in
a typical block on both sides of the street)
Low - Areas with very low volumes of night pedestrian usage. These can occur in any of the
cited roadway classifications but may be typified by sub- urban single family streets, very
low density residential developments, and rural or semi-rural areas (10 or fewer
pedestrians per hour in a typical block on both sides of the street). Very few Cambridge
streets fall into this category.

LIGHTING STANDARDS FOR STREET LIGHTING
LUMINANCE VALUES
ROAD AND AREA CLASSIFICATION AVG. MAX MAX MAX
LUMIN. UNIFORM. | UNIFORM. VEILING
RATIO RATIO LUMIN.
ROAD PEDESTRIAN Lave RATIO
AREA CLASSIFICATION (Cd/mz) I-avg/l-min I-max/l-min I-vmax/l-avg
High 1.2 3.0 5.0 0.3
Major
Medium 0.9 3.0 5.0 0.3
Low 0.6 3.5 6.0 0.3
High 0.8 3.0 5.0 0.4
Collector
Medium 0.6 3.5 6.0 0.4
Low 0.4 4.0 8.0 0.4
High 0.6 6.0 10.0 0.4
Local
Medium 0.5 6.0 10.0 0.4
Low 0.3 6.0 10.0 0.4

22





SIDEWALKS, WALKWAYS, AND BIKEWAYS
Pedestrian areas and bikeways are classified into the categories noted below.

High Pedestrian Conflict Area:

In Cambridge high pedestrian conflict areas
are those with mixed commercial and
residential use. Typical streets that would
fall into this classification would be sections
of Massachusetts Avenue, particularly when
located in one of the City’s Squares like
Porter, Harvard, or Central Square.

Medium Pedestrian Conflict Areas
Intermediate areas have moderate night
pedestrian activities. These areas may
typically be those near community facilities,
such as libraries and recreation centers.
Safety for the pedestrian as well as providing
guidance to primary travel ways are key
elements in the design of a lighting system in
these areas. These values do not consider
areas with increased crime and vandalism.

Low Pedestrian Conflict Areas

The lighting system in residential areas may

allow both driver and pedestrian to visually

orient in the environment, detect obstacles,
identify other pedestrians, read street signs,
and recognize landmarks.
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The table below includes recommended illuminance values. These values do not consider
areas with increased crime and vandalism.

LIGHTING STANDARDS FOR STREET LIGHTING
SIDEWALKS, WALKWAYS, BIKEWAYS
MAINTAINED ILLUMINANCE VALUES
HIGH PEDESTRIAN CONFLICT AREAS
Mixed Vehicle and Pedestrian 20.0/2.0 10.0/1.0 4.0
Pedestrian Only 10.0/1.0 5.0/0.5 4.0 .
MEDIUM PEDESTRIAN CONFLICT AREAS Horizontal only
Pedestrian Areas 5.0/0.5 2.0/0.2 4.0 E, - average horizontal
LOW PEDESTRIAN CONFLICT AREAS illuminance at pavement
Low Density Residential 3.0/0.3 0.8/0.08 6.0 Evo - minimum vertical
Medium Density Residential 4.0/0.4 1.0/0.1 4.0 illuminance at 1.5m above
CROSSWALKS

An extensive study was conducted by the FHWA and VTTI concerning the lighting of
crosswalks. The information is based on static and dynamic experiments performed at the
Virginia Tech Transportation Institute.’.

The finding and recommendations of the study are:

e Avertical illuminance level of 20 lux measured at 1.5 m (5 ft) from the road surface
allowed drivers to detect pedestrians in midblock crosswalks at adequate distances
under rural conditions.

e A higher level of vertical illuminance may be required for crosswalks when

1. There is a possibility of continuous glare from opposing vehicles.
2. The crosswalk is located in an area with high ambient light levels.
3. The crosswalk is located at a lighted intersection.

e The luminaire selected will influence the best mounting location and height of the
luminaire with respect to the crosswalk.

e The vertical illuminance level that allowed drivers to detect pedestrians at adequate
distances was the same for HPS and MH sources; however, MH or other white light
sources may provide better facial recognition and comfort for pedestrians.

2 Documented in FHWA-HRT-08-052, available at NTIS under publication number PB2008-106431
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For lighting of crosswalks in the City of Cambridge, light poles should be placed on
the approach side of mid-block crosswalks and crosswalks located at intersections.
The lighting level in the crosswalk shall be equivalent to 20 lux vertical. This can
generally be accomplished by placing the pole 0.7 x mounting heights before the
crosswalk (e.g. for a 30’ pole the placement should be 30 x 0.7 = 21’ before the

center of the crosswalk).

!f—(:
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o

Approach to Lighting Crosswalks
at Intersections

Approach to Lighting Crosswalks
Along a Street
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INTERSECTIONS

Intersections should be illuminated to the
sum of the intersecting streets. Since the
City of Cambridge uses a luminance based
criteria for its street and intersections are
designed using illuminance, the following
table is included for guidance. The area
within the intersection that is required to
meet these elevated levels is defined by the
area in the center of the intersection to the
location of the stop bars at each intersecting
street.

LIGHTING STANDARDS FOR INTERSECTIONS
AVERAGE MAINTAINED ILLUMINANCE AT PAVEMENT (Lux/fc)
Pedestrian Area Classification Eave/Emin

CLASSIFICATION High Medium Low
Major/Major 34.0/3.4 26.0/2.6 18.0/1.8 3.0
Major/Collector 29.0/2.9 22.0/2.2 15.0/1.5 3.0
Major/Local 26.0/2.6 20.0/2.0 13.0/1.3 3.0
Collector/Collector 24.0/2.4 18.0/1/8 12.0/1.2 4.0
Collector/Local 21.0/2.1 16.0/1.6 10.0/1.0 4.0
Local/Local 18.0/1.8 14.0/1.4 8.0/0.8 6.0
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GLOSSARY

Candela — Unit of luminous intensity.

Efficacy (efficiency) — A measurement of how many lumens a lamp produces per watt
consumed.

Fixture — Layman's term for "luminaire".

Footcandle (fc) —A unit of measurement of luminescence. For reference: an office desktop
typically has 50-75 fc of light falling on it if lit from overhead fluorescent lamps. A primary
focal point tree in a residential garden should have about 5 fc average on it

Glare — A negative term describing uncontrolled light that produces discomfort to the
viewer.

High Pressure Sodium Lamp — A high-intensity discharge (HID) lamp that produces light
from sodium vapor, producing a distinctly yellowish color.

IESNA — llluminating Engineering Society of North America

llluminance — A photometric term that quantifies light incident on a surface or plane.
Illuminance is commonly called light level. It is expressed as lumens per square foot
(footcandles), or lumens per square meter (lux).

Incandescent Lamp — A lamp that produces light when electricity heats a tungsten metal
filament.

Lamp — Technical term for "bulb".

LED —Light emitting diode. A lamp that uses solid state technology and aims to create long
lasting and energy efficient lamps.

Low Pressure Sodium Lamp — A high-intensity discharge (HID) lamp that produces light from
sodium vapor, producing a pinkish color.

Lumen — The unit of measurement for the amount of light emitted by a lamp. One lumen
per square foot is one footcandle.

Luminaire — Technical term for "fixture". A lighting unit consisting of a lamp (bulb), lamp
holder, and related components which may include lens, cover, and armature depending on
the luminaire design. In the case of street lights, a luminaire is typically mounted on a pole
and base.
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Luminaire with Cutoff Optics — Luminaires that reduce or eliminate uplight and high angle
brightness. Used to reduce light trespass to neighboring properties and into the night sky.
IESNA defines various levels of cutoff optics as follows:
Full Cutoff = no light at or above 90° vertical, candela <10% of rated lumens between
90° and 80° vertical
Cutoff = candela <2.5% of rated lumens at or above 90° vertical, candela <10% of
rated lumens between 90° and 80° vertical
Semicutoff = candela <5% of rated lumens at or above 90° vertical, candela <20% of
rated lumens between 90° and 80° vertical
Noncutoff = no candela limitations.

Luminance — A photometric term that quantifies brightness of a light source or of an
illuminated surface that reflects light. It is expressed as footlamberts (English units) or
candelas per square meter (Metric units).

Lux (LX) — The metric unit of measure for illuminance of a surface. One lux is equal to one
lumen per square meter. One lux equals 0.093 footcandles.

Mercury Vapor Lamp — A high-intensity discharge (HID) lamp that produces light by
radiation from mercury vapor. Mercury lamps produce a distinct blue-green white light.

Metal Halide Lamps — A high-intensity discharge (HID) lamp that produces light by radiation
from metallic vapors. This type of HID lamp has the most neutral color rendering effect.

Street Light Assemblage — A complete street light as installed. Includes the luminaire,
armature, pole (post), and base.
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INMAN STREET LED TEST MEASUREMENTS

LED Test Section
90' Pole Spacing

10' Measurement Point Spacing

Vertical llluminance

Horizontal llluminance | Luminance on Sidewalk
(in lux) (in Cd/sq m) (in lux)
28.6 1.0 5.1
28.0 1.2 5.6
17.3 1.3 6.8
11.0 2.4 Exclude 9.5
9.6 1.5 12.4
8.9 1.4 17.1
10.4 2.0 19.7
13.8 0.3 Exclude 13.2
21.3 0.9 12.7
22.2 1.0 7.8
Average 17.1 1.3 11.0
Avg/Min 1.9 1.4 2.2
Min 8.9 0.9 5.1
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HPS Test Section
130' Pole Spacing

10' Measurement Point Spacing

Vertical llluminance

Horizontal Illuminance | Luminance on Sidewalk
(in lux) (in Cd/sq m) (in lux)
56.3 1.2 4.2
38.7 1.4 2.5
20.2 1.9 2.7
12.1 1.8 2.9
8.0 1.7 7.9
6.7 1.3 8.7
6.1 1.3 8.9
5.8 1.1 9.5
6.1 1.3 7.9
7.8 1.1 13.1
12.6 1.4 19.0
19.5 0.9 15.2
32.0 0.7 14.9
59.7 10.6
Average 20.8 1.3 9.1
Avg/Min 3.6 1.8 3.7
Min 5.8 0.7 2.5
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City St Light

		City Street Light Inventory

		Date of report:11/20/01

								Lamp		Pole						Date of

		Location		Type		Wattage		Type		Height		Manufacturer		Quantity		Installation		Comments

		Utility Lighting		Cobra		400		s				General Electric		727

		Utility Lighting		Cobra		250		s		30		General Electric		874

		Utility Lighting		Cobra		150		s		30		General Electric		1171

		Utility Lighting		Cobra		100		s		30		General Electric		2407

		Utility Lighting		Cobra		70		s		30		General Electric		33

		Utility Lighting		Cobra		50		s		30		General Electric		18

		Utility Lighting		Cobra		1000		mv		30		General Electric		11

		Utility Lighting		Cobra		400		mv		30		General Electric		4

		Utility Lighting		Cobra		250		mv		2		General Electric		2

		Utility Lighting		Cobra		175		mv		74		General Electric		74

		Utility Lighting		Cobra		100		mv		4		General Electric		4

		Amhurst Street		1907 Cobra		250		s		27		Antique Lighting		4		2003

		Ames Street		1907 Cobra		250		s		27				19		1989		17 poles, 2 fixtures have double heads

		Anthenaeum Street		1907 Bishop Crook		150		s		21		Union Metal		4		1987

		Bennett Street		Washington Post		175		m		18		Spring City		4		1983

		Benny @ Third St		Shoe Box		400		m						8		1994		Light on top of traffic signal pole

		Benny Street		1907 Cobra		250		s		27		Spring City		24		1994

		Bishop Allen & Main St		Mushroom		175		m		16				3		1974

		Broadway @ Benny		shoe box		400		m						8		1987		Light on top of traffic signal pole

		Broadway @ Midblock		shoe box		400		m						6		1987		Light on top of traffic signal pole

		Broadway @ Third St		square		205		incandescent		12				12		1987

		Broadway @ Third Street		shoe box		400		m						7		1987		Light on top of traffic signal pole

		Cambridge Park Dr.		shoe box		400		s		25				38		1985

		Cambridge Park Place		shoe box		400		s		25				4		1985

		Cambridge Side Way		1907 Cobra		150		s		21		Union Metal		8		1986

		Cambridge Street		1907 Cobra		250		MH				Niland		61		2005

		Cambridge Street		Accorn		100		MH		12		Niland		164		2005

		Cameron Ave		1907 Cobra		250		s		27		Union Metal		5		1983

		Central Square		High Bay		400		mh		40				21		1999

		Central Square		Pedestrian		150		s		12				96		1999

		Daws Memorial		Round		175		m		16				5		1987

		Dewolfe Street		shoe box		150		s		20				6		1987

		Fernald Drive		shoe box		150		s		20				9		1986

		First Street		1907 Cobra		150		s		21		Union Metal		33		1984

		Franklin Street		1907 Cobra		250		s		27		Antique Lighting		13		1986

		Green Street		1907 Cobra		250		s		27		Antique Lighting		8		1986

		Grozier road		Ballard		100		mh		4				5		1998

		Hampshire St		1907Cobra		250		m h		27		Niland		2		2005

		Hampshire St		Accorn		100		mh		12		Niland		5		2005

		Harrington Terrace		Mushroom		175		m		16		General Electric		9		1983

		Harvard Square		Washington Post		175		m		18		Spring City		118		1983		80 poles 38 double heads

		Harwell Drive		Mushroom		175		m		16		General Electric		10		1983

		Inman Pl		Bishop Crook		100		mh		15		Bega		3		2003

		Landsdown Street		1907 Cobra		250		s		27		Antique Lighting		4		1988

		Longfellow Park		Gas Lantern		175		m		12				10		1983

		Main @ Vassar Street		shoe box		400		m						8		1986		Light on top of traffic signal pole

		Main Street		1907 Cobra		250		s		27		Union Metal		16		1986

		Main Street		Square		205		Incandescent		12				41		1986

		Main Street @ Ames		shoe box		400		m						8		1986		Light on top of traffic signal pole

		Mass Ave @ Cedar St		1907 Cobra		250		s		27		Union Metal		5		1982

		Mass Ave @ Sidney St		1907 Cobra		400		s		27		Antique Lighting		5		1988

		Mass Ave 120 MIT		shoe box		400		m						4		1986		Light on top of traffic signal pole

		Midblock Connector		Square		205		Incandescent		12				5		1987

		Mt Auburn St		Washington Post		175		m		18		Spring City		4		1983

		Museum Street		Ballard		100		mh		4				5		1997

		North Point												45

		Osborn Street		1907		150		s		21		Antique Lighting		10		2003

		Otis Street		1907 Bishop Crook		150		s		21		Spring City		5		1986

		Pacific Street		1907 Cobra		250		s		27		Antique Lighting		2		1989

		Pedestrian way (Sixth ST)		Square		205		Incandescent		12				32		1986

		Porter Square		Washington Post		175		m		18		Spring City		24		1982

		Sidney Street		1907 Cobra		250		s		27		Antique Lighting		15		1986

		Sidney Street		1907 Cobra		250		s		27		Antique Lighting		4		2003

		Sidney Street		Cobra		150		s		30		General Electric		1		2006

		Thorndike Street		1907 Bishop Crook		150		s		21		Union Metal		9		1984

		University Road		Washington Post		175		m		18		Spring City		8		1983

		Upland Rd		Washington Post		175		m		18		Spring City		3		1982

		Wadsworth Street		1907 Cobra		250		s		27		Antique Lighting		11		1989

		Waverly Street		Cobra		150		s		11		General Electric		11		2006

		Webster Ave		Mushroom		175		m		16		General Electric		8		1983

		West Pl		Bishop Crook		100		mh		15		Bega		6		2003

				total										6356

		Total

		South Mass Ave

		Church St

		JFK St

		Mt Auburn St Lampoon

		Tobin Playground

		Costa Lopez P





  Park LTS

		City Park Lighting

		dated 11/20/01

										Lamp		Pole												Date of

		Location		Area		Type		Wattage		Type		Hight		Manufacturer		Quantity		est qty 08		Operation		Comments		Installation

																		added

		57 Inman Street		building		Bishop Crook		100		mh		15		bega		2				photo				2003

		Alberieco Park		park		flood		250		s		30		wood p		1				photo

		Calahan Park		tot lot		flood		400		s		30		GE		1				photo				1985

		Cambridge Common		walkways		round		100		mh		13				104				photo				1987

		Cambridge Common		monuments		flood		150		par 38						13				photo

		Canal park		Pathways		Bishop crook		100mh		incandescent		21		Union Metal		38				photo		photo		1984

		Canal park		water area		canister		1500		mh		65				25				photo

		Centinie Way		walkway		Bishop Crook		205		icandescent		21		Union Metal		10				photo				1986

		Centre Street Park		tot lot		shoe		175		m		20				2				photo				1999

		Charles Park		Park		Bishop Crook		205		Incandescent		21		Union Metal		13				photo		photo		1984

		Clarendon Park		tot lot		shoe		250		s		20				4				photo				1991

		Columbia Street park		walkway		shoe		150		s		20				8								1987

		Comeau Field		baseball		flood		400		m		45		GE		30				clock		7 poles		1975

		Corpral Burns		basketball		flood		400		m		45		GE		6				clock				1998

		Corpral Burns		walkways		Bishop Crook		100		mh		15		bega		13				photo				1998

		Corpral Burns		building		Bishop Crook		100		mh		0		bega		6				photo				1998

		Costa Lopez Ave Park		park		flood		400		s		wood				2				photo				1989

		Costa Lopez Pk		park														7				to be working Feb 08 add 3rd qt

		Dana Park		park		Bishop Crook		100		mh		15		bega		13				photo				2004

		Danehy Park		parking new st		shoe		250		s		20				9								1995

		Danehy Park		parking Sherman St		shoe		250		s		20				3

		Danehy Park		walkway		shoe		400		mh		20				33						16 on eight poles

		Danehy Park		soccer		flood		1500		mh		80				37

		Danehy Park		parking lot Garden st		flood		400		s		wood				2

		Donnelly Field		hardball		flood		1500		mh		50				36				Managed				1974

		Donnelly Field		softball		flood		1500		quartz		60				49				Managed

		Dudley Street Park		walkway		Bishop Crook		100		mh		15				10								2003

		Elm and Hampshire		park		shoe		150		s		20				4								1994

		Fletcher School		baskebal		flood		1500		quartz		30				4								1986

		Fort Washington		walkway		lantern		175		m		12				10								1982

		Fort Washington		dog park		flood		400		s		30				3								2005

		Franklin Street		tot lot		Bishop Crook		100		mh		15				4						3 poles		2003

		Franklin Street Park		Park		Bishop Crook		100		mn		15		bega		4								2003

		Front Park		park		Bishop Crook		150		s		21		Union Metal		10						photo		1984

		Fulmore Tot Lot		none

		Glacken Field		basketball		flood		400		m		40		Slyvaina		3				clock				1984

		Glacken Field		tennis		flood		400		m		40		Slyvaina		10				clock

		Gore Street park		walkway		shoe		400		s		20				32				photo				2007

		Grozier Rd		walkway		Ballard		100		mh		4				5								1998

		Harvard St park		basketball		flood		400		s						2								1986

		Haskel Street Park		walkway		Bishop Crook		100		mh		15		bega		8								1975

		Hasting's Square Park		walkways		1907 cobra		70		s		21		Union Metal		5								1998

		Hoyt Field		baseball		flood		1500		mh		70		GE		28				clock				1989

		Hoyt Field		tennis		flood		1000		mh		30		GE		4				clock

		Hoyt Field		basketball		flood		1000		mh		30		GE		4				clock

		Hoyt Field		pedestrian		shoe		150		s		20				15				photo

		Hurley Street Park		tot lot		shoo		400		s		30		GE		3								1996

		Kennedy		basketball		flood		400		m		30				8				clock		photo		1974

		King Open		park		Bishop Crook		100		mh		13		bega		7								2006

		King School		basketball		flood		400		m		30		GE

		King School		tot lot		Bishop Crook		100		mh		13		bega		3

		Larch Rd Park		park		luminaire		100		s		14		bega		4								1989

		Lee Street Park		tot lto		shoe		175		m		20				1								1999

		Liniere Park		walkway		bishop crook		250		s		21		Union Metal		31								1982

		Linstom Field		baseball		flood		400		m		45		GE		28				clock		7 poles		1999

		Longfellow Park lower		park		cobra		175		m		18		GE		4								1983

		Lopez Street Park		Park		Bishop Crook		100		mh		15				1

		Lowell Street Park		park		Bishop Crook		100		mh		15		bega		4

		Main Library		walkway Camb st		shoe		400		mh		20				4				clock		2 poles		1978

		Main Library		walkway		shoe		400		mh		20				16				clock

		Main Library		tennis		flood		1500		mh		30				8				clock

		Maple Ave Park		park		Bishop Crook		100		mh		15		bega		3								1972

		Market St		tot lot		shoe		150		s		20				5								1996

		Neville Manor		none

		Old Morse Park		walkways		shoe		250		s		20				5						photo		1995

		Pain Park		tot lot		Bishop Crook		100		mh		15				6								2003

		Pemberton Street		tennis		flood		400		m		45		GE		13				clock				1974

		Pemberton Street		basketball		flood		1500		mh		45		GE		8				clock

		Pemberton Street		tot lot		shoe		400		s		20				4				photo

		Peters Park		walkway		shoe		250		s		20				3								1995

		Pine Street Park		tot lot		shoe		150		s		20				1								1987

		Raymond Street Park		walkway		shoe		150		s		20				5								1987

		Rindge Field		baseball		flood		400		s		45				4								1988

		Riverside Press Park		tennis		flood		1000		m		30				4				clock

		Riverside Press Park		walkways		shoe		250		s		20				31				photo		4 poles have double lights

		Russell Field		walkway		Bishop Crook		250		s		21		Union Metal		22								1981

		Sacremento Park		tot lot		shoe		175		m		20				2								1987

		Sennott Park		walkway		shoe		400		s		25				8								1984

		Silver Park		Park		Mushroom		175		m		18		GE		4						ploto		1989

		SpringField Street		Parking lot		round		250		mh		20		washington		4						p		2006

		St Peter's park		baseball		flood		1500		mh		70		GE		34						6 poles		1995

		St Peter's park		softball		flood		1500		mh		50		GE		27						6 poles

		St Peter's park		walkway		shoe		250		s		20				9

		St Peter's park		Parking lot		shoe		250		s		20				4						2 poles

		Trolley Sq Pk		park		Bishop Crook		100		mh		13		bega		6		2		photo

		Tobin School		Park		Bishop Crook		100		mh		13		bega		14		4		photo		to be working Feb 08 add 3rd qt

		Valenti Library		park		Bishop Crook		100		mh		13				4								2006

		Vellucci Park		park		Round		175		m		16				4						time clock		2006

		Vellucci Park		park		festoon		25		incandescent		13				2								2006

		Vellucci Park		park		acorn		100		mv		12				4								2006

		Water Dept		Parking lot		Bishop Crook		175		m		15		?		32						photo		2000

		Water Dept		bicycle		Bishop Crook		175		m		15				12						p		2000

		Warren pals Park		tot lot		shoe		400		s		20				4						photo		1993

		Warren Street		Parking lot		round		250		mh		20		washington		4						p		2006

		Winthrop Park		walkway		lantern		175		m		12				2		2						1981

		Total														1041		15





