ENERGY EFFICIENCY AND CONSERVATION
BLOCK GRANT (EECBG):

STREETLIGHT CONVERSION PROGRAM

February 8, 2011
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DOE awarded the City $491,000 EECBG in 2009

In December 2010, Council authorized reallocating
$85,000 from the Financial Incentive Program to the

Streetlight Conversion Program
$382,000 available for Streetlight Conversion Program
Estimated to convert 650 — 800 streetlight fixtures

Two primary alternatives to High Pressure Sodium (HPS)
Light-Emitting Diode (LED)
Induction
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Requested at December 14, 2010, Council meeting

South Novato Boulevard between Rowland Blvd and
Yukon Way

Major street adjacent to residential neighborhood

Streetlights are equally spaced
Existing HPS had consistent wattages
Short block allowed almost full conversion

Four (4) LED fixtures: Rowland Blvd and Adele Street
Four (4) Induction fixtures: Arthur Street and Yukon Way
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LED fixtures installed during week of December 20, 2010
Induction fixtures installed during week of January 3
Online survey posted on City website on January 6

Survey will provided feedback on:
Light Preference — LED or Induction
Quality of the light output
Where light conversion should occur
General rational for preference

Survey was available until January 31
Press Release issued on January 10




Lighting Fixtures
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Light Emitting Diode (LED)

A light-emitting diode (LED) i= a setmconductor light soures. In glectronics, 2 diode is a toro- Utilizes arrays Of LE DS to distribute

terminal electronic component that conducts slectiic cwrent in only one direction. Like a normal -

diede, the LED consists of a chip of semicondncting material doped with imapuaities to create a p- | I h t
1 iuwriction. As in other diodes, cuurent flows easily from the p-side, or anode. fo the n-sids, or g
cathode, but not m the reverse direction. Charge-carners—electvons and holes—flow mto the

Junction from electrodes with different voltages. When an electron meets a hole, it falls into a

lower energy level and releases enevev m the form of a photon, The wavelensth of the Light Arrays Can be direCtEd to expand Or

emitted, and thus its color depends on the band zap energy of the matenals formuing the p-n

o narrow light distribution
Each manufacturer has their own

design, LED array and cooling
mechanism

No industry standards for LED
streetlighting; however, LEDs are the
current standard for traffic signals

Produce a cold white light
Reduce monthly energy costs by 40%
Anticipated life of ~10 years
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STR-LWY-3M-HT LEDway* Streetlight — Type Il Medium

BetaLED Catalog # STR - LWY - -HT-

Product  Famidy  Optic  Meunting  # of LEDS LED Valtage Colee  Factory-installed Opliany
[EALD) Series Oplians w
§TR WY O HT (=11 & (-5
ome Oos
(=114

LED PERFORMANCE SPECS




Converts electrical power into
visible radiation similar to
fluorescent lamps

Not new technology, but not
readily used to date in municipal

streetlight applications

Roughly % the price of LED fixtures
Similar electrical costs to LED
Similar lifespan to LED

Light output is typically softer
white than LED with a wider range
of color

More narrow light distribution
than LED
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Induction Lighting

Extemal induetor lamps are basieally fluorascent lamps with alectromamets wiapped around a
part of the tobe. In the external inductor lamps, lngh frequency energy, from the electrome
ballast, 15 sent through wires, which are wrapped m a coil around a ferrite induetor on the cutside
of the glass tube, creating a powerful slectromasnet called an mductor. The mduction coil
{induector) produces a very strong magnetc field wioch travels through the glass and excites the
miereury atoms mn the mterior. The mercwy atoms are provided by the amazlzzm (a solid form of
mercury). The excited mercury atoms enot UV Lght and, just as in a flucrescent tube, the UV
light iz down-converted to vizible Light by the phosphor coating on the nzide of the tube. The
elass walls of the lamp prevent the emission of the TN light as ordinary glass blocks UV
radiation at the 253.7 mm and 135 nm rangs.

[ =
A) Discharge vessel, B) Tube with power coupler and C) Elecironic ballast.
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Jersey Street Lighting

Wattage: 40\, BOW, 100w, 120W and 150W
High index, CRI: 85; Makes colors look more true
and vibrant

Vibration resistant: Electrodeless design allows for
use in high-vibration applications

Instant on and Instant re-strike

Applications: Street Lighting, Area Lighting

Rugged die-cast aluminum housing

Electrostatic powder-coated surface for corrosion-resistance and long life

Tempered glass lens for superior lighting performance and durability

Anodized aluminum reflector for optimal light distribution

Gas tight silicon rubber seal

Tool less lamp access and terminal access

Protection class: IP65 (Dust and low pressure water)

Bolt mast arm mount is adjustable for arms from 1-1/4" to 2" (1-5/8" to 2-3/8" 0.D.) diameter
Terminal block and NEMA photocontrol receptacle

Specification

Induction Lamp

-'i-
_Z_
[ 0o | 850 [ 8 [ 5000 [ 100000 |
“

150

Driver

Input volt:
m T::g:&:cgrlnpul frequency Operating temp | Input power (W)

[ _120@77 [ 038017 | 5060Hz [ 088 [ -30t0122°F |
__
| 100 | 120277 [ 080041 [ 5060Hz | 098 [ -3010122°F |
[ 120 | 120277 [ 108049 | 50-60Hz [ 098 [ -30t0122'F |
[ 150 | 120277 [ 138060 | 50-60Hz [ 088 [ -30t0122°F |

Lighting Tech | website: www.uslightingtech.com | e-mail info@uslightingtech.com
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High Pressure Sodium Vapor

A Sodium vapor lamp is a gas discharge lamp that uses sodium in an excited state to produce light

Electrode Alumina arc tube —\

¥,

Arc

Sodium-mercury amalg

A.C. voliage Ballast
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Cupertino

DU

10F

20F

Santa Rosa Pilot
Test

DU | 10F | 20F

Novato Pilot Test

DU | 10F | 20F

Induction

otcand

les

Induction 55 watt

Footcandles

Induction

Footcandles

Kim Street

0.60

0.50

0.30

Globe Lens

0.30, 0.30, 0.30

1.80| 150, 0.80

40 watt

0.50

0.40

0.30

Globe Lens

0.30, 0.30, 0.20

101 watt

2.00| 150/ 0.80

0.50

0.40

0.30

0.60| 0.40| 0.20

2.00] 1.70, 0.70

field failure

B (N

0.60, 0.40, 0.20

field failure

oW M=

2.00| 1.50| 0.60

Induction

LED 56 watt

LED

City Hall

0.70

0.60

0.50

0.60, 0.60| 0.60

0.30( 0.40 0.40

50 watt

0.70

0.60

0.50

0.70, 0.50, 0.60

106 watt

0.30( 0.40 040

Induction

HP5 125 watt

HPS

Bollinger Dr

1.00

0.80

0.50

Globe Lens

0.60, 0.50, 0.40

1.50| 1.20| 0.80

85 watt

1.10
1.00

0.80
0.80

0.40
0.40

Globe Lens

Globe Lens

0.60| 0.50, 0.30
0.60| 0.90| 0.70

200 watt

2.60| 2.30| 1.50
0.60] 0.60 0.40

Induction

Globe Lens

B[ r e

0.50| 0.70| 0.50

B k|

2,10 170 1.20

5 DeAnza B
120 watt

field failure

1.20
1.60
1.50

1.10
1.20
1.20

0.80
0.80
0.80
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ENERGY EFFICIENT STREETLIGHTS COMPARISON CHART

FEATURE

LED

INDUCTIGN

INSTALLATION
COS5TS

Increased wattage increases cost

Downlamping can reduce cost to
approach that of induction

Cost is about 30% below LED as
increased wattage does not
increase cost

TECHNOLOGY

\\

Significantly improved light
distribution characteristics

Very similar to HPS

ENERGY EFFICIENCY

N

Less than half the demand of HPS
lamps

Less than half the demand of
HPS lamps

LOCAL PUBLIC
OPINICN POLL

\

60% favor LED

45% favor Induction

PG&E REBATE
PROGRAM

\

PG&E offers a per lamp rebate
for LED installations

No rebate for Induction
installations

PG&E TARIFF
REDUCTION

\

Same for both

Same for both

ENVIRONMENTAL

\

100% Recyclable

Contains a small amount of
mercury & requires special
handling

STATEWIDE
RETROFITS

N

LED is the selected technology by
awide margin including Los
Angeles and 5an Francisco

Recently Santa Rosa and San
Diego have selected Induction

NATIONWIDE
RETROFITS

!

LED is the selected technology by
a wide margin

Many cities have bid both
technologies and LED has been
selected by a wide margin
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On-Line Survey

Survey Monkey Results
January 6 — 31, 2011




On-Line Survey
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What type of street lighting do you prefer?

LED (between Rowland Induction (between Arthur
Boulevard and Adele Drive) Drive and Yukon Way)




On-Line Survey

light output was?

For your preferred streetlight type, did you feel that light output was?

a) Adequate for driving, biking and walking = 40 votes (80%)

b) Adequate for driving, but too dark for biking and
walking = 3 votes (6%)

c) Not adequate = 3 votes (6%)

d) Too bright and should be replaced with lower wattage
fixtures =2 votes (4%)

e) Other =2 votes (4%) - 5 comments provided

a. Adequate for driving, k. Adequats for drving, c. Not adequate d. Too brght and should 2. Othar, pleazs
biking and walking buttoodarkfor be replaced with explain below
biking and walking lower wattage fetures




On-Line Survey

prefer installing?

For your preferred streetlight type, would you support installing:

a) Throughout the City =37 votes (74%)

b) Along major streets only = 10 votes (24%)
c) Incommercial areas only = 6 votes (12%)

d) Other, please explain below = 0 votes (0%) *

*Eight comments were given

T
a. Throughout the City b. Along major . In commercial d. Cther, please
streets only areas only explain below




On-Line Surve

Question 4:
Why | prefer LED lighting
23 provided answers including
Improved visibility
Reduced cost
Better efficiency
Economy
Longer life span
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Question 5:
Why | prefer Induction lighting

25 provided answers including
Less glare
Night sky vision not
diminished
Economy
Better street visibility

Longer life




Conversion Program




e

\., T §
\ L

Methodology & Criteria
LED & Induction tend to have cooler light
Focus on major streets, commercial & industrial areas and
sighalized intersections
Ability to convert entire corridor
Predominantly standard cobra-head type HPS fixtures
Typically higher wattage more costly HPS fixtures

Intentionally excluded:
Redwood Blvd north of Lamont
Grant Avenue
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Vintage Oaks Area

Rowland Boulevard along Vintage Oaks
Vintage Way
Rowland Way

Bel Marin Keys Area

Bel Marin Keys Boulevard from 101 to City Limit east
Commercial Boulevard

Pamaron Way

Digital Drive

Leveroni Court

Galli Drive

Pimental Court

Hamilton Drive

Novato & South Novato Boulevard
Northern City limits to Highway 37
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Redwood Boulevard
Lamont Avenue to dead end south

San Marin Drive
Novato Boulevard to Redwood Boulevard

lgnacio Boulevard

Indian Hills Drive to Enfrente Road

Center Road
Sutro Avenue to South Novato Boulevard

Signalized Intersections (not included in other scope of work
above)

DelLong Avenue at Redwood Boulevard

Nave Drive at Hamilton Place Shopping Center

Nave Drive at Hamilton Parkway

Nave Drive at Main Gate Road

Nave Drive at Bolling Dr

Main Gate Road at Randolph Drive




Main Gate Drive
Palm Drive
South Palm Drive
DelLong Avenue
Olive Avenue

Rowland Way

Grant Avenue

Redwood Boulevard north
of Lamont Avenue

Sutro Avenue
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Wilson Avenue
Sunset Parkway
Hamilton Parkway
Seventh Street
Simmons Lane
Nave Drive




Other Issues
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Be consistent with Dark Sky Association
recommendations

Contact & hold discussions with SMIA
Consider down-lamping
|dentify clear criteria for making decisions

Convert as many streetlights as possible to reduce energy
costs

Consider solar options




Technology is not practical
yet to power streetlights.

May be more viable in the
future.

Predominantly for
landscape and walkway
lighting.

Significant expense
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All induction and HPS lights contain a small quantity of
mercury, which is considered a hazardous material and
requires special handling and disposal.

There are no known hazardous materials associated with
LED lights which are considered to be 100% recyclable.

Republic ITS has an approved standard practice for both
recycling and disposal of hazardous materials. This is
included in the City’s annual service contract as routine
and would not result in additional costs to the City.




Conclusions &

Recommendations
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LED Induction

Washington D.C. San Diego
Los Angeles
Walnut Creek
Pittsburg

Santa Cruz
BENVIIIE
Morgan Hill
Petaluma
County of Marin

Cupertino

Santa Rosa
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Recommendation

Staff recommends the use of Light-Emitting Diode (LED)
fixtures and awarding a contract, based on the base bid, to the
lowest responsible bidder for the bid alternate.

Alternatives

Select LED technology and award a contract for the base bid to
the lowest responsible to bidder. Reject all bids for 090-0068B,
Induction.

Select Induction technology and award a contract for the base
bid to the lowest responsible bidder. Reject all bids for 090-
OO06A LED.

Select Induction technology and award a contract, based on
the base bid, to the lowest responsive bidder for the bid
alternate. Reject all bids for 09-006A LED.

Choose to reject all bids for both projects.
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Council can defer awarding contact until February 22
Price gap between LED and Induction narrows
significantly with down-lamping.

Based on the bids additional streets will be included in
the program.

Budget resolution allocating funds previously transferred
from the Municipal Financing Program.




PRIMARY:

1. Signalized Intersections (not already included)
2. DelLong/Diablo

3. Rowland Boulevard (Hwy 101 to S. Novato Blvd)

4. Nave Drive

5. Hamilton Parkway (135 total lights added)
SECONDARY:

6. Sunset Drive

7. Main Gate/Palm/South Palm

8. Simmons Lane




