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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.   
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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 Illuminating Engineering Society (IES), the Federal 
Highway Administration (FHWA), the Transportation Association of Canada 
(TAC), the International Commission on Illumination (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 
CIE 92.1 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. 


LUMIN. 
 


Lavg 
(cd/m2) 


 
MAX 


UNIFORM. 
RATIO 


 
Lavg/Lmin 


 
MAX 


UNIFORM. 
RATIO 


 
Lmax/Lmin 


 
MAX 


VEILING 
LUMIN. 
RATIO 


Lvmax/Lavg 


 
ROAD 


 
PEDESTRIAN 


AREA 
CLASSIFICATION 


 
 


Major 


 
High 


 
1.2 


 
3.0 


 
5.0 


 
0.3 


 
Medium 


 
0.9 


 
3.0 


 
5.0 


 
0.3 


 
Low 


 
0.6 


 
3.5 


 
6.0 


 
0.3 


 
 


Collector 


 
High 


 
0.8 


 
3.0 


 
5.0 


 
0.4 


 
Medium 


 
0.6 


 
3.5 


 
6.0 


 
0.4 


 
Low 


 
0.4 


 
4.0 


 
8.0 


 
0.4 


 
 


Local 


 
High 


 
0.6 


 
6.0 


 
10.0 


 
0.4 


 
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 Illuminance Values for Walkways 
 
 


 
EH    (lux/fc) 


 
EVmin   (lux/fc) 


 
Eavg/Emin


* 
 


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 
 


EH - 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 
 
 


 
EH   (lux/fc) 


 
EVmin   (lux/fc) 


 
Eavg/Emin


* 
 


Pedestrian Areas 
 


5.0/0.5 
 


2.0/0.2 
 


4.0 
 


* Horizontal only 
 


EH - 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 Illuminance Values for Walkways 
 
 


 
EH   (lux/fc) 


 
EVmin   (lux/fc) 


 
Eavg/Emin


* 
 


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 
 


EH - average horizontal illuminance at pavement 
EVmin - minimum vertical illuminance at 1.5m above pavement 
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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: 


 A vertical illuminance level of 20 lx 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. 


 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. 


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


 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. 
 
 
 
 
 


Illumination for Intersections 
 


Functional 
Classification 


 


 
Average Maintained Illumination at 


Pavement by Pedestrian Area 
Classification in Lux/fc 


 
Eavg/Emin 


 
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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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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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. 
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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. 
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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. 
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Lighting layouts should also coordinate pole spacings with intersections and 
crosswalks, including mid-block crosswalks. 
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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-#6AI 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 AI 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 ½".  
  
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 (2”) 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 fail, 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 A1, A2, A3 
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Fixture Type B1, B2, B3 
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Fixture Type C 
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Fixture Type D 
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Fixture Type E 
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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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LED ROADWAY LIGHTING 


PART 1 - 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. 


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


1. Drawings and General Provisions 


2. General and Supplementary Conditions 


C. 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. 


3. Manufacturer’s recommended replacement parts list. 


4. 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). 


5. LEDs and Printed Circuit Board Construction. 


6. 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. 


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


C. Wiring Diagrams:  Power, and control wiring. 


D. 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.   


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


F. Provide a lighting calculation inclusive of Luminance, Illuminance 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. 


G. 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). 


H. Warranties:  Special warranties specified in this Section. 


I. 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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purposes during and after the project installation.  


1.04 QUALITY ASSURANCE 


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


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


C. 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. 


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


1.05 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. 


1.06 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).   


1.07 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 
Attached Organic Coatings 


D714-87(94) - 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. Illuminating 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 II short distribution and a BUG Rating of B2-
U0-G2.  The fixture will be provided with a driver allowing for 3 different drive 
currents and meet the following: 


  Type A1 – 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 II short distribution and a BUG Rating of B3-
U0-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, III, 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 III 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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B. Comply with IESNA testing and reporting procedures for reporting 
luminaire photometric performance. 


C. 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.). 


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


E. 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. 


F. 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. 


G. 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. 


H. Mounting: The housing shall be designed for slip-fit mounting.  The 
mounting system for the luminaires 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. 


I. 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. 


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


K. 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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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. 


L. Luminaires shall be rated for operation over the range (-) 40°C to +60°C. 


M. 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.  


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


O. 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. 


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


Q. All fixture details shall be shown on the shop drawings  


R. 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. 


S. 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 luminaire 
manufacturer’s specification, subject to the same operating requirements, 
quality assurance program and terms of warranty as the luminaire. 


B. 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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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. 


C. 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. 


D. 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. 


E. 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.  


F. 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. 


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


H. 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. 


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


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


2.03 LEDs 


A. 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. 


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


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. 


D. 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. 


E. 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. 


F. 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. 


G. Quality 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. 


H. 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. 


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


PART 3 -  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. 


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


C. 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. 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. 


B. 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. 


 


Item 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*** 
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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 luminaires1 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.  It is expected that implementation of these recommendations will occur over time and 
most likely in conjunction with other planned infrastructure projects. 
 


                                                 
1
 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.   
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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.   
 


 
 


Components of a Typical Street Light 


 


LUMINAIRE 


POLE 


BASE 
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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 
halide 


n/a 


Binney Street – east of Third 
Street 


1907 Teardrop Replica/ High 
pressure sodium 


n/a 


Binney Street – west of Third 
Street 


Cobrahead/ High pressure 
sodium 


n/a 


Cambridge Parkway 1907 Teardrop Replica/ Metal 
halide 


n/a 


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 
halide 


n/a 


Fresh Pond Parkway   1907 Teardrop Replica/ Metal 
halide 


n/a 


Gerry’s Landing Road 1907 Teardrop Replica/ Metal 
halide 


n/a 


Massachusetts Avenue – east 
of Main Street 


1907 Teardrop Replica/ Metal 
halide 


n/a 
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Area/Street 
Street Light/Lamp 


Roadway scale Pedestrian scale 


Massachusetts Avenue – west 
of Main Street except Central, 
Harvard, and Porter Squares 


Cobrahead/ High pressure 
sodium 


n/a 


Memorial Drive 1907 Teardrop Replica/ Metal 
halide 


n/a 


Vassar Street Contemorary/ Metal halide n/a 


Other Streets Cobrahead/ Mixed, primarily 
High pressure sodium 


n/a 


Cambridge Research 
Park/Kendall Square 


1907 Teardrop Replica n/a 


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 
halide 


Acorn post top/Mercury 
vapor 


North Point 1907 Teardrop Replica/ Metal 
halide 


n/a 


University Park 1907 Teardrop Replica/ High 
pressure sodium 


n/a 


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 
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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.   
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Central Square – street and pedestrian scale 
lights installed during the Central Square 
improvements of 1997 


 


Shoebox luminaires used in Kendall Square for both  
roadway and pedestrian scale lighting 


 


Vassar Street 
contemporary luminaire 
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Cobraheads are the most common light 
fixture in the City  


 


‘1907’ fixture, designed in 1907 for 
use on Memorial Drive 


 


Pedestrian scale Acorn post-top fixtures – 
Harvard Square 
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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. 


 


Sheperds Crook fixture used in Cambridge parks – in single and double 
configuration 
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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.  
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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 
Streets 
(Massachusetts Ave, 
Cambridge Street, 
First Street, 
Cambridge Parkway, 
Memorial Drive, 
Gerry’s Landing Road 
Western Avenue, JFK 
Street, Brattle Street, 
Concord Avenue, 
Fresh Pond Parkway) 


Roadway scale: 1907 Teardrop 
Replica  
Pedestrian scale: Acorn post top 


Present in some sections 
Replace as opportunities arise 
through major infrastructure 
projects 


City Squares 
excluding Kendall 
Square (Central 
Square, Harvard 
Square, Inman Square, 
Porter Square) 


Special treatment that builds upon 
existing luminaires used 


In place in large sections, but 
mixed 
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Area/Street Street Light Status 


Kendall Square Roadway scale: 1907 Teardrop 
Replica  
Pedestrian scale: Se’lux Saturn single 
post top 


Replacement has begun in 
small sections of Main Street 
Replace as opportunities arise 
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 
Replica 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Acorn Post Top 
 


 
Se’lux Saturn 


Single Post Top 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Cobrahead 
 


Bishops Crook - 
Single 


 
Bishops Crook 


- 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 lms/watt 
LED (Luxeon K2) White light 80 lms/watt 
Metal Halide (MP250/PS/BU) White light 78 lms/watt 
Inductively coupled (ICE150/835/2P/ECO) White light 77 lms/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 Illuminating Engineering Society (IES), the Federal 
Highway Administration (FHWA), the Transportation Association of Canada (TAC), the 
International Commission on Illumination (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 
CIE 92.1 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. 


LUMIN. 
 


Lavg 
(cd/m2) 


 
MAX 


UNIFORM. 
RATIO 


 
Lavg/Lmin 


 
MAX 


UNIFORM. 
RATIO 


 
Lmax/Lmin 


 
MAX 


VEILING 
LUMIN. 
RATIO 


Lvmax/Lavg 


 
ROAD 


 
PEDESTRIAN 


AREA CLASSIFICATION 
 
 


Major 


 
High 


 
1.2 


 
3.0 


 
5.0 


 
0.3 


 
Medium 


 
0.9 


 
3.0 


 
5.0 


 
0.3 


 
Low 


 
0.6 


 
3.5 


 
6.0 


 
0.3 


 
 


Collector 


 
High 


 
0.8 


 
3.0 


 
5.0 


 
0.4 


 
Medium 


 
0.6 


 
3.5 


 
6.0 


 
0.4 


 
Low 


 
0.4 


 
4.0 


 
8.0 


 
0.4 


 
 


Local 


 
High 


 
0.6 


 
6.0 


 
10.0 


 
0.4 


 
Medium 


 
0.5 


 
6.0 


 
10.0 


 
0.4 


 
Low 


 
0.3 


 
6.0 


 
10.0 


 
0.4 
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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 


 
CLASSIFICATION 


 
EH    (lux/fc) 


 
EVmin   (lux/fc) 


 
Eavg/Emin


* 


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 


Pedestrian Areas 5.0/0.5 2.0/0.2 4.0 


LOW PEDESTRIAN CONFLICT AREAS 


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 
 


 
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.2.  
 
The finding and recommendations of the study are: 


 A vertical 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. 


 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. 


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


 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 


* Horizontal only 
 


EH - average horizontal 
illuminance at pavement 
 
EVmin - minimum vertical 
illuminance at 1.5m above 
pavement 
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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 verti cal.  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). 
 
 
 
 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 


Approach to Lighting Crosswalks 
Along a Street 


Approach to Lighting Crosswalks 
at Intersections 
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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) 
 


 
CLASSIFICATION  


 
Pedestrian Area Classification  


 
Eavg/Emin 


 
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 – Illuminating Engineering Society of North America 


Illuminance – 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        


          


 Horizontal Illuminance Luminance 
Vertical Illuminance 
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        


          


 Horizontal Illuminance Luminance 
Vertical Illuminance 
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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IESNA RP-8 Recommended Values for a Street like Inman St.     


(assume local street medium pedestrian volumes)       


                


Horiz. Illuminance 7.0           


Avg/min 6.0           


                


Luminance 0.5           


Avg/min 6.0           


                


Sidewalk             


Min Vert Illuminance 2.0           


                


                


 
 






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





