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PREFACE

Practicum is a required course for both undergraduate and graduate students in the Urban and
Regional Planning program at Michigan State University. The course is a test of theoretical,
practical and communication skills. It is designed to give students of Urban and Regional
Planning the opportunity to be involved with the practical and professional side of the field,
while allowing them to apply the knowledge and resources they have learned from the
program.

At the early stage of the program, students are presented with a list of clients whom they can
choose to work with. Depending on their selections, they are assigned into groups and asked to
develop a product reflective of the client needs. This project is the result of such a partnership.
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EXECUTIVE SUMMARY

Purpose of study

The intent of this project has been to evaluate the potential impacts of Light Emitting Diode
(LED) lighting in downtown Okemos and provide recommendations and conclusions determined
by the findings, develop and design a pre and post survey to asses public knowledge on LED
technology, and assist in the creation of content on LED technology to be aired on HOM —TV.
The methodology used in achieving these goals include site and socio-economic profile analysis
of the target area, description of the importance of illumination in commercial districts,
presentation of LED advantages and disadvantages, and analysis of case studies in communities
which have implemented similar projects in their regions.

Importance of lllumination

Lighting in commercial areas has effects on public safety, traffic safety, sense of community and
local aesthetics. The current lighting situation within the project site is not extensive. With four
traditional dim streetlights installed in the main intersection, visibility in downtown Okemos is
poor. The DDA seeks to improve the appearance and safety of the downtown area by providing
improved lights that is appealing and energy efficient.

Background

The Meridian Township DDA will be implementing the LED streetlight project in downtown
Okemos within the following boundaries: Ardmore Avenue, Methodist Street, Moore Street,
and Clinton Street. The project will be executed to provide better lighting for the selected
region, employ energy efficient methods in order to lower greenhouse gas emission across the
Township, increase cost savings due to the characteristics of LED lights such as longer life span
and low energy consumption, and promote a positive business climate in downtown Okemos.

Meridian Township DDA is working with the Lansing Board of Water and Lights (LBWL) in the
realization of this project. Currently, 20 new LED streetlights have been proposed for the
development. They will be located along Hamilton Road and Okemos Road. The project, which
is estimated to cost $204,000, will be financed through Tax Increment Financing (TIF) and by a
$50,000 grant awarded to Meridian Charter Township from the Michigan Department of
Energy, Labor and Economic Growth (DELEG) in January, 2010. The project has an estimated
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work outline with a start date of January, 2010 and end date of September 2010. In the
process, Meridian Township DDA will be involving and informing the public through its cable
access channel, HOM-TV.

Case Studies

Case studies were conducted as a part of this study to give the reader a better understanding of
the types of things to expect when implementing LED streetlights. Cases in Oakland, CA, Elk
Rapids, Ml and Lansing, MI were examined. Overall, each case study revealed positive results
from LED streetlight installation and implementation. As identified in the Oakland, CA and Elk
Rapids, Ml and Lansing, Ml case studies, each instance has resulted in lower operating costs,
reduced maintenance time and costs, and lower energy consumption. While the initial cost of
implementing the new LED technology is high with the installation of alternate fixtures, the
long-term benefits of the technology outweigh the cost when considering all of the benefits of
LED lighting.

Public Involvement

Public involvement for this project includes the development and design of a pre and post
survey to assess public knowledge on LED technology, and assisting the Meridian Township
DDA in the creation of content on LED technology to be aired on HOM-TV. The surveys have
been designed to measure knowledge on LED technology before and after the broadcasting of
the HOM-TV LED program. The pre-survey will be distributed before the broadcasting of the
LED program, while the post-survey will be distributed following the broadcasting of the
program. They will be accessible to the public via survey monkey, an online survey taking and
creation tool. With regards to the HOM-TV broadcasting, the Meridian Township DDA will be
involving and informing the public by airing a 30 minute educational program on LED
technology. The following presents the list of content to be covered on the HOM-TV public
educational piece:

e LED Project Introduction (Reason/Scope/Light Placement/ Funding/Length)
e Importance of Lighting (Safety/Sense of Community & Walkability/Public Aesthetics)
e LED Advantages and Disadvantages

e Comparable Case Studies
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Conclusion

The LED streetlight project provides the downtown Okemos area with an opportunity to
increase safety, and walkability within the community. Similar communities have experienced
success with the implementation of LED streetlights in the form of decreased energy
consumption and operating costs, which can also be expected within downtown Okemos.

The following recommendations for the placement of the LED streetlights in downtown
Okemos has been provided as a part of the report conclusion. The list was formulated after
careful review of the current conditions of the site, the possible effects lighting has on
commercial districts, and analysis of the presented case studies. They are proposed as elements
to be considered in the implementation and installation of the LED fixtures.

1. Emphasis should be placed on Okemos Road in relationship to the number of LED
streetlights. This vehicular route has a greater width and carries a larger number of
vehicles compared to Hamilton Road. More LED streetlights might be needed along this
road in order to have efficient lighting across downtown Okemos..

2. An LED streetlight should be placed in the North-East corner of Douglas J. Salon &
Spa. Currently, the proposed plan does not include any fixtures in this area. The scale
and importance this commercial unit has toward downtown Okemos, makes it an
important element that requires better illumination during dark hours.

3. Commercial signage should be taken into consideration when deciding the location of
the LED streetlights. The fixtures should be located in close proximities to the signs in
order to assist and facilitate the advertisement of these businesses during dark hours.
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PROJECT INTRODUCTION

Working with Paul Brake, Executive Director of the Meridian Township Downtown
Development Authority (DDA), the Michigan State University Urban Planning group assists with
evaluating the effectiveness of Light Emitting Diode (LED) streetlights and produce a
recommended content for a proposed public educational program on LED technology. This
project is conducted according to the approved grant award submitted to the State of
Michigan, through the Energy Efficiency and Conservation Block Grant Program, for the funding
of 20 installed LED streetlights in downtown Okemos.

In order to evaluate the streetlights, research on the impacts of LED lighting and case studies of
similar communities with LED technology were conducted. There were three case studies
completed in Oakland California, Elk Rapids Michigan, and Lansing Michigan. The outline for the
case studies includes the following:

e Background of Site

e Reason for Implementation

e Scope of Implementation

e Funding for Project

e Duration of Implementation

e Evaluation of Project

e Public Input/Educational Efforts
e Conclusion

An educational program on LED technology will be produced for Haslett Okemos Meridian
Television (HOM-TV) to educate the public. Also a pre- and post- survey effort will be conducted
before and after the HOM-TV program airs to evaluate the effectiveness of the public education
initiative on the impact of the LED streetlights in the community.
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CLIENT INTRODUCTION

The clients for this project are Meridian Township and the Meridian Township Downtown
Development Authority (DDA). The main contact for this project is Paul Brake, Executive
Director for the Meridian Township DDA. The Meridian Township DDA was founded in
December 2005 through the adoption of the Ordinance 2005-12 by the Meridian Township
Board. Its creation is the result of the recommendation from the Meridian Township Economic
Development Corporation (EDC). The DDA is governed by a ten-member board that is in charge
of developing programs and projects aimed at improving the area known as “downtown
Okemos” or the “Okemos Village area”. Its original intent is to stop the deterioration of
property value and increase property tax valuation where possible in the business district.
Previous projects involving the DDA area include the Design Meridian Project, which explores
the potential of streetscape improvements, and the Small Town Design Initiative Project which
generated ideas on the possible transformation and improvement of the township’s core
commercial areas. Funding for the Meridian Township DDA is provided through tax increment
financing.!

The following is a list of the DDA Board Members:

e Chair: Will Tyler White

e Vice-Chair: Renee Korrey
e Georgia Carpenter

e Sherry Fisher

e James Raynak

e Jim Spanos

e DouglasJ. Weaver

e Brian G. Dale

e John Wood

e Susan McGillicuddy

! The Downtown Development Authority of The Charter Township of Meridian, History and Organization, provided
by Paul Brake
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CHAPTER 1: BACKGROUND
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1.1 PROJECT DETAILS

Introduction

This project has stemmed from the Energy Efficiency and Conservation Block Grant from the
Michigan Department of Energy, Labor, and Economic Growth (DELEG) which will provide the
Meridian Township Downtown Development Authority (DDA) with funding to install 20 Light
Emitting Diode (LED) streetlights in the downtown area.

The LED Demonstration Grant Application was submitted on November 5, 2009 with Mr. Paul
Brake, Executive Director of the Meridian Township DDA, as planned project manager. As of
January 25, 2010, under an announcement from Governor Jennifer M. Granholm and with the
aim to create and retain jobs, conserve energy and reduce greenhouse gas emissions, it was
made known that $17.5 million in grants were awarded to 125 communities across Michigan.
Included in the list was Meridian Charter Township with its request of $50,000 to support the
implementation and installation of 20 LED streetlights in downtown Okemos.?

Reason for Implementation

In June 2008, the Meridian Township DDA held a community vision forum where citizens of the
region expressed their views and opinions on the future developments of downtown Okemos.
Among the comments stated, priority was conveyed on a pedestrian and environmental
friendly design to be implemented in the downtown area. Streetlight installation in the
downtown core was identified as a method to achieve these priorities.3

Meridian Township is planning to install 20 LED streetlights to provide better lighting in the DDA
targeted area. By doing so, the Township is also hoping to put into practice its goal of
implementing energy efficient projects in the region such as reduced greenhouse gas emissions
and increased cost savings due to the LED’s longer life span and low energy consumption. The
municipality hopes that this project will support job creation and retention in downtown
Okemos, by making the area more pleasing and inviting for potential businesses and customers
in the district.

2 Michigan DELEG news release, Granholm announces energy efficient grants to communities,
(January 25, 2010); 1

® Meridian Township DDA LED Demonstration Grant Application, Statement of the Problem,
(November, 2009); 2
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Scope of Implementation

The municipality is working with the Lansing Board of Water and Light (LBWL) in implementing

the proposed project.

FIGURE 1.1: Proposed LED Placement

Legend

STREET LIGHTS
[ AREA OF POTENTIALEFFECT

Source: Meridian Township DDA, 2008

The 20 proposed LED
streetlights will be located
along the major roadways in
the downtown Okemos area.
FIGURE 1.1 shows the proposed
placement of the lights. Their
positions will be distributed
evenly across both Hamilton
Road and Okemos Road. Four
streetlights will be placed in the
four corners of the downtown’s
main intersection (Hamilton &
Okemos); while on the four
sides of the juncture, pairs of
four streetlights will be
staggered following a “Z”
design path. It should be noted
that this pattern was devised by
the LBWL to maximize the area
covered by the LED lights
relative to their number, and in
the process minimize the
amount of dark spots along the
streetscape.
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The proposed LED streetlight design (FIGURE 1.2), closely resembles the historical streetlamps
of the surrounding area including those in East Lansing and others in Meridian Township. One
single LED lamp is to be located in the middle of the lamp pole at the top of the fixture. Arms
extend on both sides of the streetlight holding decorative flower baskets. The baskets are an
extra feature that is being considered by the Meridian Township DDA in the final design to
improve the aesthetics of the streetlights and of the downtown area. Reasons behind their
implementation at this initial stage are due to cost savings included with the irrigation needed
for the flower baskets during the initial installation phase of the streetlights. It is important to
note that the addition of irrigation features for the streetlights will result in higher cost per LED
fixture for the project.
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FIGURE 1.2: Proposed LED Streetlight Design
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Funding

Meridian Township’s LED streetlight project is estimated at $204,000. This cost estimate
includes labor, equipment, supplies and materials, and installation. TABLE 1.1 shows the
necessary expenditures needed and funds to be used to complete the project.’

TABLE 1.1: Funding Information

Line Item State Applicant | Total
Contractual

Services 0 92,000 92,000
Equipment 0 12,000 12,000
Supplies/Materials | 50,000 50,000 100,000
Total 50,000 154,000 | 204,000

Source: DELEG LED Demonstration Grant Application

As presented in TABLE 1.1, out of the $204,000 total projected cost of the LED streetlight
initiative, $50,000 will be supplied from the Michigan Department of Energy, Labor and
Economic Growth (DELEG) grant which Meridian Township was settled to receive as of January
25, 2010. The remaining $154,000 will be provided by Meridian Township Downtown
Development Authority. The latter has been able to secure such funds through Tax Increment
Financing (TIF) applied in the DDA service area.

* Meridian Township DDA LED Demonstration Grant Application, Budget Consideration,
(November 2009); 12
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Duration of implementation

In order to implement the LED streetlight project in a timely and efficient manner, the Lansing
Board of Water and Light has devised a preliminary work outline which divides the project into
five separate actions. The proposed action plan, as seen in FIGURE 1.3, is expected to last from
January 2010 to September 2010.”

FIGURE 1.3: Proposed Work Outline

Action #1  Design
Plan Review Cost
Estimate

Action #2
Financing in Place
Action #3

Construction/Project
Implementation

Action #4
Develop and
Implement  Public
Education Program

Action #5 Program
Evaluation
Source: DELEG LED Demonstration Grant Application

Action #1 is the Design Plan Review Cost Estimate. This action marks the beginning of the work
outline with a start date in January 2010 until March 2010. During this period, the streetlight
layout will be developed and electrical blueprints will be reviewed.

Action #2 involves finalizing finances to complement the project’s cost. It has a start date of
February 2010 and it lasts until April 2010.

Action #3 includes the construction and implementation of the project. Throughout this phase,
streetlights along with other necessary features such as wiring, fitting of LED lamps etc. are to
be installed in their respective location. This action lasts from April 2010 until June 2010.

Action #4 forecasts the development and implementation of the public education program
through Meridian Township’s cable channel (HOM-TV). The program’s goal is to educate the

® Meridian Township DDA LED Demonstration Grant Application, Time Frame, (November
2009); 11
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region’s community on LED technology and it is planned to be employed from July 2010 to
September 2010.

Action #5 includes the program evaluation and preparation of the project’s final report, which
entails the gathering of feedback from the implemented LED streetlight project. This will be a
joint effort between Meridian Township and Michigan State University (to be represented by
students from the Social studies and Urban and Regional Planning programs). The last action in
the work plan will occur from August 2010 until September 2010.°

As of April 2010, the Meridian Township DDA is in the financing step of the proposed work
outline, Action #2.

Public Input/Education Efforts

Meridian Township DDA plans to involve and inform the public through its cable access
channel, HOM-TV. A 30 minute program describing the project and providing valuable
information on LED technology and sustainable energy is proposed. The content development
for the broadcasting will be a joint effort between the Meridian Township DDA, the HOM — TV
staff, and Michigan State University’s Practicum team. The latter will be responsible for the
design of a pre and post survey to evaluate the public knowledge before and after the airing of
the educational program which can be found in the Appendix A, and Appendix B of this study.
Additionally, the proposed LED educational program will be available as a three-minute format
to be accessible on the internet.

Recommendations for HOM-TV Content

Haslett Okemos Meridian Television is putting together an educational show based on our
report for the public’s benefit in regards to the Meridian Township DDA’s LED streetlight
project. The following list includes our recommendations for what should be included in the
video.

e Project Background
o Project Details (page 16)
= Meridian Township DDA in collaboration with the Lansing Board of Water
and Light (LBWL)

® Meridian Township DDA LED Demonstration Grant Application, Work Plan, (November
2009); 6-9
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= 20 proposed LED streetlights in downtown Okemos
= Streetlights will be placed along Hamilton Road and Okemos Road
= Funded through the Energy Efficiency and Conservation Block Grant and
Tax Increment Financing from Meridian Township DDA
= Aims to improve lighting, implement green energy and cost savings
technology, and promote and foster the creation of a good business
climate in downtown Okemos
o Existing Conditions (page 23)
= Downtown Okemos is zoned Community Commercial — established for
the accommodation of commercial and business services activities that
serve a communities level trade area
= LED streetlights enhance the permitted uses in the Community
Commercial District
e Importance of lllumination
o Why Lighting is Important for Commercial Areas (page 56)
= Crimes & accidents occur more often in poorly lit or unlit areas
= Current lllumination of project site and safety disadvantages
= Adequate lighting can make downtown Okemos a safer community
= Increasing walkability / sense of community, local aesthetics
e LED Advantages and Disadvantages (page 64)
o Advantages:
= Reduce night sky light pollution
= Reduced energy consumption
= Can be recycled, and are made of non-toxic materials
= Reduced maintenance costs
= Does not produce radiation, ultraviolet, or infrared emissions
= Brighter and covers a greater area
= Longer lifespan than traditional lighting
o Disadvantages:
= Higher initial cost
= Dangerous to the naked eye
= Sensitive to extreme hot or cold temperatures
e (Case Studies
o Oakland, California (page 68)
= Annual electrical costs are estimated to be cut by approximately 36% in
Phase Il and 52% in Phase Ill from the metered HPS luminaires
= The LED streetlights used in phase Il and phase Ill reduce over-lighting
which also improves the visibility and safety for drivers and pedestrians
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= Because LED lights have a longer lifespan, the maintenance cost for the
new lights is assumed to be nearly zero, giving the energy consumption
100% of the annual cost
o Elk Rapids, Michigan (page 76)
» The Village will save an estimated $4,000 annually in energy costs
= The addition of LED technology will give the Village a 60% reduction in
energy consumption for streetlights
= New streetlight housing will reduce the amount of light pollution given
off in the downtown area
o Lansing, Michigan (page 81)
= The LBWL saves an estimated $10,000 in energy costs alone per year
from implementing LED technology (246 lights)
= This project is similar to that of the downtown Okemos project with
regards to geographical location, and the number of lights installed
initially
= The Lansing Board of Water and Light which carried out the street
lighting project in Lansing is also working with the Meridan Township
DDA on the design and location of the streetlights for the project in
downtown Okemos
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1.2 EXISTING CONDITIONS AND ZONING

Introduction

Analysis on the existing conditions and details of zoning uses in an area are essential to gain the
necessary knowledge required to complete a thorough and comprehensive study. The following
section provides such elements.

Location

Meridian Charter Township is located in Ingham County, in central Michigan. The Township
consists of a total area of 31.8 square miles, 31 square miles of which is land and the other 0.8
square miles is water. To the west, the Township is bordered by two major cities, Lansing
(Michigan’s state capital) and East Lansing (home of Michigan State University), four and two
and a half miles respectively; On the east, north and south side, the Township shares borders
with Williamstown, Bath, and Alaeidon Township. The region is further cornered by three main
highways: US 127 to the west, interstate highway 69 (I1-69) to the north and interstate highway
96 (1-96) to its south. Consequently, the arrangement of these major routes around Meridian
Township provides the region with a very strategic geographic position (See FIGURE 1.4).
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FIGURE 1.4: Meridian Township Map
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Source: MDOT - State Map
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Okemos and Downtown Okemos Overview

Included in the Meridian Charter Township is the unincorporated village of Okemos, founded in
1839 as a trading center, previously known as Hamilton. This community which holds a large
residential and commercial base is characterized by major vehicular routes. Grand River Road.
passes north of the area, while 2 % miles south of Okemos is Interstate 96 (I-96) which acts as a
major link connecting various urban regions throughout the state.’(See FIGURE 1.5)

FIGURE 1.5: Downtown Okemos Map
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" Meridian Township Integrated Plan Okemos DDA, Introduction, (March 2009); 3.
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FIGURE 1.5 illustrates the village of Okemos or downtown Okemos area. This region, which also
is the site where the LED streetlights are to be implemented, is bordered by Ardmore Avenue
and Methodist, Moore and Clinton Street. The downtown covers approximately a quarter mile
radius in all directions from its center. At its core, Hamilton Road and Okemos Road intersect
each other. Both roads act as major arteries with Hamilton Road cutting through
neighborhoods in the east and west direction of the site, while Okemos Road divides the
downtown area north-south for roughly eight miles in length. The grid design of this two
roadways results in the separation of the downtown area into four separate quadrants, also
known as the four corners. Furthermore, due to their strategic geographical location, Okemos
Road and Hamilton Road tend to act as major facilitators of traffic flow during the peak
morning and evening commute; with Okemos road hosting the largest influx of automobile
movement due to |-96 located to the south of the area. In comparison, pedestrian movement in
downtown Okemos is much less frequent, a number that becomes smaller during peak traffic
hours.?

FIGURE 1.6: Downtown Okemos Zones

> According to the Integrated Plan of
Okemos DDA, the downtown area itself is
divided into three zones: the Core Zone,
the Downtown Zone and the Edge Zone, as
seen in FIGURE 1.6. The Core Zone, which
is the heart of the business district,
includes the intersection of Okemos Road
and Hamilton Road. As a result, this Zone
experiences the most level of automobile
and pedestrian movement. The area is
characterized strictly by commercial
structures on the four corners of the
intersections.

LEGEND

|._I | il A

Source: Meridian Township DDA

8 Meridian Township Integrated Plan Okemos DDA, Circulation, (March 2009); 6
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The Downtown Zone is the area cornered by Ardmore Avenue, Methodist, Moore and Clinton
Streets. The site is distinguished by many commercial buildings including a music store, barber
shop, the Meridian Activity Center, and many others. Parking for these structures is located
next to them in the shape of surface parking lots with little on-street parking available.
Accessibility to these sites is either directly from the streets intersecting them or through
walkways between buildings. In this respect, this feature gives the downtown a somewhat
compact image.’

The last assigned zone, the Edge Zone, marks the end of the business district of the downtown
area, on the other side of which lie residential neighborhoods. Due to this factor, the Edge Zone
acts as a transitional area between these two regions.10

% Meridian Township Integrated Plan Okemos DDA, Context of Downtown Okemos, (March
2009); 7
19 Meridian Township Integrated Plan Okemos DDA, Context of Downtown Okemos, (March
2009); 7
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Existing Uses — Okemos DDA District

FIGURE 1.7 below, shows the existing uses and possible future uses illustrated as infill
development in downtown Okemos and regions pertaining to Okemos’s Downtown
Development Authority District as of June 2008.

FIGURE 1.7: Existing and Future Uses — Okemos DDA
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The Okemos DDA District boundaries extend from Grand River Avenue to the north, to the
Central Elementary School to the south. Horizontally, the DDA’s District borders run along
Marsh Road to the east side; while on the west direction the boundaries follow a path that
includes Wonch Park southwest of the site and land sections of approximately 0.07 miles west
of Okemos Road. This outline based mainly on street patterns results in the creation of three
gateways or main entrances to the DDA District. Two of them are located north, on the
intersection of Okemos Road and Grand River Avenue, and Marsh Road and Grand River
Avenue. The third gateway is located south where Okemos Road meets Ferguson Park &
Sumbal Nature Preserve south borderline.

The Okemos DDA District, excluding the village of Okemos (Downtown Okemos), contains four
main uses: Commercial, Residential, Park & Open Space, and Parking. Starting north of the site,
the predominant utilization of land is for parking which takes the shape of surface parking lots.
This space is designed in such manner to accommodate the commercial structures dispersed in
this area, most significantly a Meijer store located between Okemos Road and Marsh Road. The
remaining commercial buildings in the north section of the Okemos DDA District are
concentrated on major vehicular routes. The majority of them are located south of Grand River
Avenue, as well as on both sides of Okemos Road. For the latter case, it is important to note
that among the commercial parcels on the east side of Okemos Road, a vacant unit with
considerable parking space can be found. FIGURE 1.8 below contains a visual representation of
this vacant structure.

FIGURE 1.8: Vacant Unit East of Okemos Road
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Moving south, along the commercial and parking uses, Park and Open Space lots act as a
transition between the Okemos DDA District and the downtown Okemos area. Few residential
units are located around Methodist Street. Additional residential buildings are to be found
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around Clinton Street and Moore Street (south of Hamilton Road). The positioning of such
structures around these sites serves to strengthen the transition line between the Central
Business District (CBD) and the neighborhoods surrounding it. Moving further south of the DDA
District along Okemos Road, residential units as well as commercial and parking uses tend to
become uncommon if not absent. Instead, Park and Open Space uses cover most of the south
side of the region, Wonch Park to the west of Okemos Road and Ferguson Park & Sumbal
Nature Preserve to the east of Okemos Road.

Existing Uses — Downtown Okemos

FIGURE 1.9 illustrates the village of Okemos/downtown Okemos area. Compared to the rest of
the Okemos DDA District, this site is denser and more compact in terms of structure positioning
relative to land.

FIGURE 1.9: Village of Okemos 2008
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The streetscape in the downtown area contains the design of a grid system. Roads run strictly in
east-west and north-south directions. The result is the separation of the downtown into
rectangular blocks, also known as the four corners. Such separation is not very evident on land
parcels on both sides of Ardmore Avenue. However, at the heart of the village of Okemos (the
intersection of Hamilton Road and Okemos Road), the division is more apparent due to
vehicular routes containing four lanes each.

Development in this site is mainly dominated by commercial units. Residential buildings are
relatively fewer in number with only four individual structures to be found. Furthermore, the
Meridian Township DDA predicts the number of commercial structures to increase in the
future. These are presented as infill opportunity sites illustrated by the orange units in FIGURE
1.9. Additionally, each commercial unit contains surface parking with some individual buildings
facilitating supplementary on-site parking. Entry ways to the businesses structures in the CBD
are located in close proximities of nearby vehicular routes. The detachment between the main
entrances of the commercial units and the streets vary in distance with each individual unit.
Some structures contain a parking lot in front that separates the building from the street and
sidewalks, such as the White Bros Music structure in the northwest block of Okemos Road and
Hamilton Road (See FIGURE 1.10); while buildings such as the Hamilton Building, north of
Hamilton Road, are connected to the roadways via pedestrian walkways (See FIGURE 1.11). The
sidewalks themselves are continuous throughout the downtown area. All structures, whether
commercial or residential, are linked by sidewalks that vary in width depending on their
location, allowing pedestrian movement between downtown Okemos and regions surrounding
it. With regards to the current conditions, the sidewalks are characterized by rough and
irregular surfaces which vary with each sidewalk block.

FIGURE 1.10: White Bros Music FIGURE 1.11: The Hamilton Building

Source: Yuguang Li, MSU Practicum Source: Yuguang Li, MSU Practicum
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Zoning — Okemos DDA District

FIGURE 1.12 shows the current zoning map of the Okemos Downtown Development Authority
District and its surrounding areas.

FIGURE 1.12: Zoning Map — Okemos DDA
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According to the map, the land uses in the Okemos DDA District and the nearby surrounding
areas are categorized into the following zones:

RAA :One Family Low Density Residential

- RA :0One Family Medium Density Residential

- RX :0Oneand Two Family Residential

- RB :One Family High Density Residential

- RC :Multiple Family Medium Density Residential
- PO :Professional and Office

- €2 :Community Commercial

- C3 :Regional Commercial

Out of these zones, RAA is the only zone not found inside the DDA District boundaries; while RC
and RX cover a very small portion of the surface area in the Okemos DDA District.

In terms of commercial versus residential, commercial uses inside the DDA boundaries
dominate the landscape of the region. These uses are concentrated in the center (zoned mainly
Community Commercial) and north side (zoned mainly Regional Commercial) of the DDA
District. Residential uses are found only south in the DDA District, zoned RB and RA. In
comparison, regions surrounding the DDA District, with the exception of the Grand River
corridor, are mainly residential with RAA and RA being the dominating zones.

With regards to downtown Okemos, the site is zoned Community Commercial (C2), Professional
and Office (PO), and One Family High Density Residential (RB). Out of these zones, C2 covers
most of the downtown’s surface area, with PO and RB zones covering only small blocks south of
the site.

In relationship to the C2 zone in downtown Okemos, Meridian Charter Township provides the
following definition for Community Commercial:

“The C2 commercial district is established for the accommodation of those commercial and
business service activities that serve a community level trade area. Patrons would have the
option of walking or using private or public transportation to reach the destination. Such
activities require land and structure uses that are typically compact and densely grouped
generating a larger volume of pedestrian and vehicular traffic than expected in C1 district. It is

[Michigan State University] Page 36




LED STREETLIGHT STUDY

the purpose of these regulations to permit the establishment of a wide variety of business

enterprise types in this district. “

From this definition it can be summarized that the C2 Community Commercial district is zoned
and supports mainly business structures which contain the characteristics and create the design
and feel of a central business district. The LED streetlight project in the C2 zone is being
implemented to assist these commercial units, and provide safety for pedestrians and
automobiles in this region. Under these terms, it can be noted that the LED streetlights are
enhancing the permitted uses in this designated C2 Community Commercial District.

" Charter Township of Meridian Code, Sec.86-404. C-2 commercial district, CD86:121
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Parcel Map Analysis

FIGURE 1.13 illustrates the parcel map of the downtown Okemos area and the proposed LED
streetlight locations. The Parcel Map is shown with the purpose of presenting a description of
the existing land uses in the downtown Okemos area through photographs of the parcels. This
analysis provides critical information for assessing both the placement and potential impact of
the LED lighting proposed. Photographs are provided by Yuguang Li, MSU Practicum member.
The analysis will mainly revolve on structures that have the largest probability of being affected
by the proposed LED streetlight locations. Each parcel is numbered and its shape closely
corresponds to the parcel divisions illustrated in the zoning map of Meridian Township.
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FIGURE 1.13: Parcel Map

Parcel Map

\i Existing Business Proposed Light Location
1 = White Brothers Music 12 = Bottoms Up
2 = CC Greenery 13 = Okemos Hardware (Garage)
3 = Art Unlimited 14 = Okemos Cleaners
4 = Travelers Club Restaurant 15 = Douglas J Salon & Spa
5 = Triple Goddess Bookstore 16 = Meridan Travel;
6 = Mid-Michigan Academy Christine Zovawvi, LPC;
7 = Essential Halr & Body Salon Gene F. Turnwald, Lawyer;
8 = Sandie Tailoring / Bodies In Motion Doug Elbinger Photography
9 = Wood"s Okemos Marathon 17 =Special A Fare Catering
10 = Independent Bank 18 = Dominos Plzza
11 = Ace Hardware

[Michigan State University] Page 39




LED STREETLIGHT STUDY Eesdgllspiudy

FIGURE 1.14: Parcel 1

Located in Parcel 1 (FIGURE 1.14) is the Hamilton
Building. Four individual businesses are found in this
structure. The unit is historical in nature and is located
in the south-east corner of the parcel. Sidewalks run
east-west next to the main entrance of the unit to
facilitate pedestrian use. Currently there are no existing
streetlights situated in close proximities to the building,
therefore visibility at night is greatly reduced. The LED
streetlight project has one proposed streetlight to
reverse the current lighting condition for the businesses

in this building

FIGURE 1.15: Parcel 2

Parcel 2 consists of empty space which is currently used
as parking for the businesses nearby. The parcel has no
structures located in it and is designed as future infill
development in the Meridian Township Integrated Plan
Okemos DDA. The LED streetlight project has one
proposed streetlight for this area. It is to be located in
the close proximities to the car entrance as shown in
FIGURE 1.15

FIGURE 1.16 represents Parcel 4. In this site the
R AR White Brothers Music store covers the area. Surface
parking surrounds the structure and interrupts the
sidewalk connection from Okemos Road and the
music store. The building is visible from the main
street however no streetlights are found in close
proximities to the unit. The LED streetlight project
has two proposed streetlights located near this
parcel. They are located east of the unit and south-

east at the Okemos Road main entrance of the store.
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FIGURE 1.17: Parcel 5

FIGURE 1.17 represents Parcel 5. Two
individual businesses are located in this
area, the Triple Goddess Bookstore and
the Traveler’s Club Restaurant. The two
buildings are located in the north-west
corner of the Hamilton Road and
Okemos Road intersection. Both units
are accessible via sidewalks for

pedestrians and facilitate a few on-spot
parking for car users. Some lighting can be found for the Traveler’s Club Restaurant which is
used strictly to illuminate the restaurant’s sign during night time. The LED streetlight project
proposes one streetlight to be located in close proximities to the Traveler’s Club entrance.

FIGURE 1.18: Parcel 6
i FIGURE 1.18 illustrates Parcel 6. The Mid-Michigan

Academy can be found in this area. It is located in the
north-east corner of the Hamilton Road and Okemos Road
intersection. Sidewalks are continuous on both sides of the
structure’s faces pointing out toward the main streets.
Parking for this structure is available behind the unit in the
form of surface parking. There is no existing lighting found
in this parcel. The LED streetlight project has two
streetlights proposed in close proximities of the store. One

is to be located north-west of the building, while the second one is proposed in the south-west
corner of the building.

FIGURE 1.19: Parcel 7

FIGURE 1.19 illustrates Parcel 7 which consists of the Art
Unlimited Store. The unit is surrounded by wide sidewalk
and its main entrance directly faces Okemos Road.
Parking for the unit is available behind it in the form of
surface parking. Currently there is no existing lighting in
close proximities to this building. The LED streetlight

project has two streetlights proposed nearby this parcel.
,2 One is to be located south-west and the other north-

west of the store.
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FIGURE 1.20: Parcel 8

B -

FIGURE 1.20 represents Parcel 8. The CC Greenery store
is found here. Like most buildings along Okemos Road
this unit’s main entrance is connected via sidewalks to

facilitate pedestrian usage. Surface parking in the back of
the unit makes the structure accessible to vehicles as
well. No existing lighting can be found in this parcel. The
LED streetlight project has proposed one streetlight
nearby CC Greenery. It is to be located in the south-west
corner of the unit, in close proximities of its main entrance.

FIGURE 1.21: Parcel 10

FIGURE 1.21 illustrates Parcel 10. This parcel is
characterized by three individual businesses, Essential
Hair & Body Lotion, Sandie Tailoring, and Bodies in
Motion. All three businesses are connected via sidewalks
along their main entrances to facilitate pedestrian usage.
Behind the structures surface parking can also be found.
Currently this parcel is lacking any form of exterior
lighting. The LED streetlight project proposes one

streetlight to be located in this parcel. It is found in the south-east corner of the parcel in close
proximities of Sandie Tailoring.

FIGURE 1.22: Parcel 11

FIGURE 1.22 represents Parcel 11. Wood’s Okemos
Marathon gas station fills most of the land in this parcel.

Sidewalks run by the main entrance of the unit, while its
other sides are surrounded by surface parking. Currently,
one existing streetlight can be found in close proximities
of this unit. It is located in the Hamilton roundabout
south-east of the parcel. The LED streetlight project

- further proposes one additional streetlight nearby this
area. It is also to be located south-east of the parcel.
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FIGURE 1.23: Parcel 13

FIGURE 1.23 represents Parcel 13. Douglas J Salon & Spa
is located on this parcel. Sidewalks are located along its
main entrance on Hamilton Road with no pedestrian
connection on its other sides. This type of streetscape
design results in a detachment of the parcel from the rest
of the downtown area relative to pedestrian use. South of
the unit, the parcel is mainly characterized by surface
parking. Currently, there is no existing lighting in this

area. The LED streetlight project proposes no additional streetlights in close proximities of this

site.

FIGURE 1.24: Parcel 14

FIGURE 1.24 illustrates Parcel 14. In this location the
Okemos Cleaners can be found. Sidewalks run continuous
next to the building consequently facilitating pedestrian
movement in the area. Parking for this unit is available in
the shape of surface parking located east of the structure.
Some lighting can be currently found in the area. It is
mainly used to illuminate and increase visibility for the
store’s main entrance during night hours. The LED

streetlight project proposes one streetlight for this parcel. It is found in the north-west corner

of the structure.
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FIGURE 1.25: Parcel 16

FIGURE 1.25 illustrates Parcel 16. This parcel comprises the densest cluster of business units in
the downtown Okemos area. Five individual businesses can be found here: Okemos Hardware,
ACE Hardware, Bottoms Up, Domino’s Pizza, and Special A Fare Catering. All structures main
entrances are linked via sidewalks to facilitate pedestrian usage. Surface parking can be found
between Okemos Hardware and the cluster of the remaining four businesses to the left.
Furthermore, back entrances accessible to customers in some of the units provide the area with
the vision of a somewhat compact CBD. Currently, this parcel does not have existing lighting.
The LED streetlight project proposes three streetlights to be located in close proximities of the
businesses. They are to be located north, north-east, and east of the parcel.

FIGURE 1.26: Parcel 17

FIGURE 1.26 represents Parcel 17. The Meridian
Activities Center is located here. Sidewalks run
through the Okemos Road entrance of the structure,
with surface parking surrounding the unit in the
remaining sides. Lighting is currently existent in this
parcel. It is located in the north-east corner of the
Meridian Activities Center. The LED Streetlight project
proposes an additional streetlight in this area. It will

be found in close proximities of the entrance of the

building.
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Figure 1.27: Parcel 18

A // " FIGURE 1.27 illustrates Parcel 18. The land in this
! _\"s_fl-—/ ./ parcel is mostly dedicated to the Independent Bank

located here. Surface parking is located mainly south

of the structure while sidewalks connect the unit to
the rest of the downtown area through its main
~ entrance north of the parcel. An art sculpture is
located north-east of the area which serves to beautify
the region. Currently one existing streetlight is located
on Parcel 18. The LED streetlight project proposes
three additional streetlights for this area. They are to be found in the north, north-west, and
south-west of the parcel.

FIGURE 1.28: Parcel 19

FIGURE 1.28 represents Parcel 19. In comparisons to
the other parcels in the downtown Okemos area, this
site is partially zoned Professional & Office. As a
result a number office structures are located along
Okemos Road. Their main entrances are linked via
sidewalks while surface parking is found east of the
units. The parcel currently holds no existing lighting.
The LED streetlight project proposes the addition of

two streetlights in close proximities of the site. They
are to be located north-west and south-west of the parcel.

From the presented analysis of the Parcel Map in downtown Okemos, the following summary
can be made in relationship to the existing conditions of the parcels.

The commercial units are accessible to pedestrians via sidewalks.
- The commercial units facilitate adequate parking for vehicles.
- Most units are not located in close proximities to exterior lighting.

- The proposed LED streetlight project will affect all commercial units with the
exception of Douglas J. Salon & Spa.
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Existing lllumination

In terms of street lighting, only four lights are situated in downtown Okemos and the
surrounding area where the new LED streetlights are to be placed. These fixtures are High
Pressure Sodium (HPS) lights. They are located on the intersection of Hamilton Road and
Okemos Road, on the north-east corner of the Meridian Activity Center, on the north-east
corner of the Independent Bank, and the Hamilton Roundabout (See FIGURE 1.29).

FIGURE 1.29: Existing Lights in downtown Okemos

Existing nghtLocation & Bussinesses

‘ E:asbngl.thocauon
1 = White Brothers Music 12 = Bottoms Up
2 = CC Greenery 13 = Okernos Hardware (Garage)
3= Art Unlimited 14 = Okemos Cleaners
4 = Travelers Club Restaurant 15-0“&153&«‘&5;:
5 = Triple Goddess Bookstore 16 = Meridan Travel;
6= Mid-Michigan Academy ~ Christine Zovauvi, LPC;
7 = Essential Hair & Body Salon “Gene F. Turnwald, Lawyer;
8= Sandie Tailoring / Bodies In Motion. Doug Elbinger Photography
9 = Wood's Okemos Marathon 17 =Special A Fare Catering
10 = Independent Bank 18 = Dominos Pizza '
11 = Ace Hardware
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FIGURE 1.30 Existing These lights,
Traditional Streetlight at

with the exception of the one located in the

Hamilton Roundabout, are simple overhang lights primarily used

to illuminate the vehicular routes found next to them. The fixture

the Hamilton
Roundabout

Source: Yuguang Li, MSU Practicum

Other lighting found in downtown
Okemos includes lights used to illuminate
business signs. The lack of sufficient
traditional streetlights in the region has
resulted in some business owners
providing their own illumination. This
occurrence is illustrated in FIGURE 1.31
with the Travelers Club restaurant
provided as an example. The restaurant,
located in the north-west corner of
Hamilton Road and Okemos Road, has
installed three separate lights to increase
visibility for their business sign during
dark hours.

found on the Hamilton Roundabout, it provides the only example
of a traditional streetlight approximately resembling the ones to
be installed in the LED streetlight project (FIGURE 1.30). This
streetlight is characterized by a 12’ aluminum pole with two
overhead lamps positioned on top of it.

FIGURE 1.31: Travelers Club Lights
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Source: Yuguan Li, MSU Practicum
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Proposed LED Light Locations & Potentially Affected Businesses

It is expected that the LED streetlight project to be implemented in downtown Okemos will
change the streetscape with regards to illumination, as well as the current lack of traditional
streetlights in the CBD. FIGURE 1.32 presents a visual representation of the placement of the
LED’s and the immediate commercial units to be affected by the lighting.

FIGURE 1.32: Proposed LED Light Locations & Potentially Affected Businesses

Proposed LED Light Locations & Potentially Affected Businesses

1 = White Brothers Music 12 = Bottoms Up

2= CCGveenely 13= (lcemosHardware(Gamge)
3 = Art Unlimited 14 = Okemos Cleaners

4 = Travelers Club Restaurant 15= Dwglas.lSnlon&Spa
5= Triple Goddess Bookstore 16 = Meridan Travel;

6 = Mid-Michigan Academy Christine Zovauvi, LPC;

7 = Essential Hair & Body Salon: GeneFTurmld,l.awyer'
8 = Sandie Tailoring / Bodies In Motion Doug Elbinger Photography
‘9 = Wood’s Okemos Marathon 17=Spec|alAFareCatanng
10 = Independent Bank 18 = Dominos Pizza

11 = Ace Hardware
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On the northern side of Okemos Road the LED streetlights will have the following location:

North — West corner of Mid-Michigan Academy

North — West corner of Art Unlimited

Southern surface parking entrance of White Brothers Music

Across and parallel to CC Greenery

On the southern side of Okemos Road the LED streetlights will have the following location:

North — West edge of Special A Fare Catering

Close proximities to Meridian Activity Center

Across and parallel to Dominos Pizza

Across and parallel to Meridian Activity Center southern parking lot

On the western side of Hamilton Road the LED streetlights will have the following location:

North — West corner of Bottoms Up

South — East corner of Hamilton Road and Ardmore Avenue

South of the Hamilton Building

South — West of Triple Goddess Bookstore

On the Eastern side of Hamilton Road the LED streetlights will have the following location in:

Entrance to the Independent Bank

Across and parallel to Wood’s Okemos Marathon

South — East corner of Wood’s Okemos Marathon

South — East corner of Sandie Tailoring/ Bodies In Motion

[Michigan State University] Page 49




Spring 2010

1.3 SOCIO ECONOMIC INFORMATION

Introduction

The following data has been assembled from the U.S. Census Bureau and Maplinfo Corporation
as presented in the Meridian Township Integrated Plan Okemos DDA. Data for Ingham County
and Meridian Charter Township was collected from the U.S. Census Bureau, while data for the
downtown Okemos area at a 0.5 mile radius was gathered from the Mapinfo Corporation socio-
economic research.

In the case of downtown Okemos, a “0.5 mile ring”, denotes a circular area with a radius of 0.5
miles. The center for this region is the intersection of Hamilton and Okemos road with the
following coordinates (FIGURE 1.33):

FIGURE 1.33: Center of Hamilton Road & Okemos Road
kit s

4 & 4 " 2 Ny ‘”’0 x 5
y / ! - s S .\'_“ |

i 4 4

P
A

LEGEND

® Center of
Hamilton
Road and
Okemos
Road

This data is examined in order to find and/or predict any relationship between socio-
economical characteristics such as population, age distribution, income, housing, and the
potential impacts of LED streetlights to be implemented at the site. The information provided
will act as a precursor for studies done after the completion of the LED project to asses to the
extent feasible if LED lighting has a measurable effect in some of the presented socio-economic
characteristics.
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Population — Downtown Okemos, Trends & Comparisons

Population trends and comparisons are an important tool in analyzing the resident attraction a
successful, vibrant and compact place has upon its community. The following data are
presented to show population information focused on downtown Okemos 0.5 mile radius.

TABLE 1.2: Population figures and percent change

Downtown Okemos 0.5
Ingham County Meridian Township Mile Ring
Year Population Change | Population Change | Population Change
1990 281,912 N/A 35,644 N/A 1,935 N/A
2000 279,320 -0.92% 39,116 9.75% 1,770 -8.53%
2007 280,097 0.28% 39,036 -0.20% 1,717 -2.99%

Source: U.S. Census Bureau/Maplnfo Corporation 1990 Census, 2000 Census, 2007 estimates

According to TABLE 1.2, the 0.5 mile region surrounding downtown Okemos has had a
population of 1,717 as of 2007. This number has decreased from its 1990 population of 1,935.
From 1990 to 2000 the area experienced a loss of 8.53%. The rate of decline from 2000 to 2007
was 2.99 %. During the course of 17 years, downtown Okemos has experienced a population
loss of approximately 218 residents.

When compared with Meridian Township and Ingham County as a whole, the data shows that
downtown Okemos has seen the largest decrease in terms of population changes. With respect
to net gain or losses, Meridian Township is the only one to experience population growth with
about 9.65% increase from its 1990 population numbers, while Ingham County has seen a net
decline of its residents. Although the County as a whole, has experienced a reduction in its
population, its 0.54% populace decline from 1990 to 2007 is much lower than the rate of the
0.5 mile area surrounding the heart of downtown Okemos.

FIGURE 1.34 shows population changes in Ingham County, Meridian Township, and the 0.5 mile
ring on downtown Okemos. Out of the three described locations, downtown Okemos is the
only site to experience population decline from 1990 to 2007.
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FIGURE 1.34: Population Changes

Ingham County Meridian Downtown
283,000 ——— Township Okemos 0.5
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Source: U.S. Census Bureau/Maplnfo Corporation

From the analysis of the presented data, it can be observed that residents surrounding
downtown Okemos have been moving out of the area. Although reasons behind such mobility
maybe numerous, the presence of a strong or weak downtown setting may also be a
contributing factor. A compact and vibrant Central Business District can result in population
attraction.™? Currently the site lacks such uniformity. However, the implementation of the LED
streetlight project in this area is a step in creating a vibrant and desirable district as well as a
welcoming image for the community. By measuring population trends after the implementation
of the LED project, one may be able to see the effects such development can have on
population attraction.

12410 Reasons Why Our Downtowns Are Important”, TRMaintStreet, 2005.
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Age Distribution — Downtown Okemos, Trends

The age distribution of a community  yap|E 1.3: Age Distribution, Downtown Okemos
influences and reflects the form of

Downtown
services they require. Regions with | Okemos 0.5
high percentage of elderly population | Mile Ring 2000 2007
and families with young dependants | Age Estimate | Percent | Estimate | Percent
may require a safe, serene, and easy | 0213 257 14.52% | 227 13.22%
pedestrian flowing environment, 14-20 196 11.07% | 100 5.83%
such as wide sidewalks and a well lit 2229 321 18.14% | 297 17.29%
. 30-39 179 10.11% | 187 10.89%
streetscape. In comparison, a young
. 40-49 255 14.41% | 236 13.74%
to adult population may want a more
ibrant and active | | 50-59 255 14.41% | 306 17.82%
vibrant and active locale.
60 - 69 148 8.36% 197 11.48%
70-79 104 5.88% 96 5.59%
80 + 56 3.10% 71 4.14%
Total 1,770 100% 1,717 100%

Source: Maplnfo Corporation, 2000 -2007

TABLE 1.3 shows the age distribution in the 0.5 mile ring around downtown Okemos from 2000
to 2007, with FIGURE 1.35 presenting the comparisons between the two periods more vividly.

As it can be seen from the information provided, from 2000 to 2007, age distribution in the 0.5
mile ring surrounding downtown Okemos has saw the greatest percent change, especially for
the age groups of 50 — 70. In 2000, the bracket of 21 — 29 year old residents comprised the
largest percentage of the population. People between the ages of 0-13, and 40 — 59 were
second, with an average of 14% for each age group. However, 2007 has seen a decrease of the
young population and a large increase of old age residents, with the age group between 50 — 59
experiencing the largest growth with 3.41%.
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FIGURE 1.35: Age Distribution

Age Distribution (Downtown Okemos)

80 + |

70-79
60 - 69 |
50- 59
40-49 2007
30-39 = 2000
21-29
14-20

0-13

0.00% 5.00% 10.00% 15.00% 20.00%

Source: Maplnfo Corporation, 2000 -2007

It should be noted that some of the age distribution change is simply a result of aging during
the period between 2000 to 2007. When analyzing the data it is evident that a small portion of
the young adult population, especially the age group of 14 to 20, has decreased in downtown
Okemos; meanwhile the elderly percentage, specifically between the ages of 50 to 70, has
increased.

With respect to the LED streetlight project, its implementation could affect the age distribution
of downtown Okemos. The streetlights will create a well lit and more welcoming environment
that can appeal to both elderly and young residents alike. A more balanced age distribution
might therefore be attained by the project. However, to see factual information as a result of
the implementation of the LED streetlights, data must be gathered and compared after the
project is completed.
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Housing Characteristics — Downtown Okemos, Comparisons

Vacancy rates are an important marker of a region’s economic status. A high vacancy rate
entails the existence of a housing surplus. In comparison, a housing vacancy rate decline means
that the economy of a district is improving, consequently increasing housing demand. In the
latter instance, existing vacant units are occupied and undesired units are renovated for futures
uses.”

TABLE 1.4: Housing characteristics — Ingham, Meridian, Downtown Okemos

2007 Downtown Okemos
Ingham County Meridian Township | 0.5 Mile Ring
Housing Estimate Percent Estimate | Percent | Estimate | Percent
Total Units 120,606 100% 17,961 100% 953 100%
Owner Occupied Unit | 68,557 56.84% 10,912 60.75% | 634 66.53%
Renter Occupied Unit | 39,372 32.64% 5,620 31.29% | 282 29.59%
Vacant Units 12,677 10.52% 1,429 7.96% 37 3.88%

Source: U.S. Census Bureau/MaplInfo Corporation, 2007

TABLE 1.4 shows occupied units and vacant units in Ingham County, Meridian Township and the
0.5 mile ring surrounding the center of downtown Okemos as of 2007, with FIGURE 1.36
presenting the comparisons of the three. The data shows Ingham County to have the highest
vacancy rate with 10.52% of the housing stock. Next in line is Meridian Township with 7.96% of
its housing stock; while downtown Okemos appears to have the lowest vacancy rate, with only
3.88% or 37 housing units being unoccupied.

The information shows downtown Okemos FIGURE 1.36: Housing Characteristics

to contain a better housing market. A more

compact CBD could lower the vacancy rate Housing Characteristics
furthermore for  structures in close (2007)
proximities simply due to the attraction of
. . 80.00%
new development resulting from a desirable 60.00%
. . . ’ B Ingham Count
business center. The LED streetlight project 40.00% —— neham ~ounty
L . . 20.00% —
can assist in the creation of such a region, 0.00%
therefore indirectly affecting vacancy rates of & & e B Meridian
. . & 3 > .
housing units in downtown Okemos. & & N Township
RN
O
A'b

Source: U.S. Census Bureau/Maplinfo Corporation,

“Dow, James P., Neighborhood Factors Affecting Apartment Vacancy Rates in Los Angeles, California State
University; 36
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Income Characteristics — Downtown Okemos, Comparisons

Household income is an indicator of wealth. It can impact a variety of fields from the ability of
residents to supply their basic needs such as healthcare and nutrition to education and quality
housing. Accordingly, a region containing a high household income level tends to suggest the
existence of greater disposable income and larger consumer markets.

TABLE 1.5: Income Characteristics — Ingham, Meridian, Downtown Okemos

2007 Downtown Okemos
Ingham County Meridian Township 0.5 Mile Ring
Income Estimate Percent | Estimate Percent | Estimate Percent
Total households 107,929 (x) 16,532 (x) 954 (x)
Less than $10,000 12,902 12.00% 1,864 11.30% | 57 5.97%
$10,000 to $14,999 | 5,735 5.30% 724 4.40% 38 3.98%
$15,000 to $24,999 | 128,588 11.90% 1,188 7.20% 70 7.33%
$25,000 to $34,999 | 11,687 10.80% 1,192 7.20% 88 9.21%
$35,000 to $49,999 | 15,660 14.50% 1,551 9.40% 118 12.36%
$50,000 to $74,999 | 19,527 18.10% 2,751 16.60% | 242 25.34%
$75,000 to $99,999 | 12,832 11.90% 2,512 15.20% | 167 17.49%
$100,000 to
$149,999 11,257 10.40% 2,612 15.80% | 102 10.68%
$150,000 to
$199,999 2,858 2.60% 1,094 6.60% 37 3.87%
$200,000 or more 2,613 2.40% 1,044 6.30% 24 2.51%
Median income 45,313 (x) 66,836 (x) 60,271 (x)

Source: U.S. Census Bureau/Maplinfo Corporation, 2007

TABLE 1.5 represents household income as of 2007 for Ingham County, Meridian Township, and
a 0.5 mile ring surrounding downtown Okemos, while FIGURE 1.37 exemplifies the data in a
comparative point of view.

The data shows downtown Okemos to have the lowest percentage of households under the
poverty level with about 10% of the total households, while Meridian Township and Ingham
County have a much higher percentage with roughly 15.7% and 17.3% respectively. It is
important to state that the percentage of households in close proximity to downtown Okemos
which enjoy a high level of income ($100,000 +) is much less than that of Meridian Township.
The latter appears to have the highest numbers of such households with as much as 11% more
of their total households. The median income for the three localities further enhances these
differences. More specifically, households in downtown Okemos have a median income of
$60,271, while Meridian Township enjoys a median income of $66,836, a 10% higher figure.
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Ingham County appears to be the least wealthy out of three comparisons with a median income
of $45,313.

FIGURE 1.37: Household Income Characteristics
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Source: U.S. Census Bureau/Maplnfo

From the analysis, it is observed that the household incomes for the three geographic locations
vary greatly. Meridian Township enjoys the highest median income and therefore its residents
in these households are likely to have a greater disposable income level. Although downtown
Okemos has the lowest percentage of households under the poverty level, its median income is
10% lower than that of Meridian Township.

In order to raise the median income level of downtown Okemos and balance it with that of
Meridian Township, new development or redevelopment in the CBD could be a beneficial step
in its accomplishment. With regards to the LED streetlight project, it is still unknown whether
there exists a direct correlation between LED streetlights and economic activity due to the
technology being fairly new. If there is indeed a relationship between the two, a comparison of
income data after the implementation of the project and data of previous years would hint on
whether LED streetlights bring forth a better overall economic environment.
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Summary

The following is a summation of the socio-economic trends and/or comparisons for the
downtown Okemos 0.5 mile ring. This summary is presented to provide a brief view of the
socio-economic characteristics of the designated region.

Population — On a comparison viewpoint between Ingham County, Meridian Township, and
downtown Okemos 0.5 mile ring, the data shows downtown Okemos to be the only region
losing population from 1990 to 2007. In addition, downtown Okemos has also experienced the
highest decline in population percentage through this time frame.

Age Distribution — From 2000 to 2007, elderly population has increased in the downtown
Okemos 0.5 mile ring; while young population numbers have decreased.

Housing Characteristics — Downtown Okemos 0.5 mile ring contains the lowest vacancy rate
compared to Ingham County and Meridian Township.

Income Characteristics — Downtown Okemos 0.5 mile ring contains a median income that
closely resembles the median Income of Meridian Township, $60,271 vs. $66,836. Furthermore,
the 0.5 mile region surrounding down Okemos contains the lowest poverty rate relative to the
two additional subjects analyzed, Ingham County and Meridian Township.
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CHAPTER 2: IMPORTANCE OF
ILLUMINATION
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2.1 WHY LIGHTING IS IMPORTANT FOR COMMERCIAL AREAS

Introduction

[llumination can be very important to a commercial area. It casts large effects on a region or
community’s image at night. Moreover, the light is also related with many other important
elements of the community. This chapter will be a detailed discussion on the importance of
lighting from the aspects of safety, transportation, sense of community and local aesthetics.

Safety

One of the most important aspects of commercial illumination is that of safety. Studies have
shown that the majority of crimes like assaults and burglaries are committed in poorly lit or
unlit areas. TABLE 2.1 below from the 2008 British Crime Survey indicates a much larger
percentage of crimes occur in the darkness. From this survey, we can infer that criminals are
more likely to commit a crime where it is dark.

TABLE 2.1: Type of Crimes at Different Time Periods

% in % in % at dawn
daylight darkness or dusk
Burglary (n = 548) 34 62 4
Theft of car (n = 266) 29 67 o
Robbery, theft from person (n = 91) 49 45 7
Assault (n = 225) 34 58 8
Theft from car (n = 1,205) 25 72 3
Theft of bike (n = 210) 53 43 4
Vandalism (n = 563) 30 65 6
Other household theft (n = 525) 37 56 T
AVERAGE (n = 3,633) 32 53 4

Source: British Crime Survey, 2008

The Second Islington (an inner-city district in London) Crime Survey in the United Kingdom is
one of many which highlight the public’s faith in street lighting in terms of crime prevention. A
guestionnaire was distributed, asking respondents to identify ways in which to reduce attack
and harassment of women. “Better street lighting” was the second most popular response.
(Crawford and others, 1990).
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Nearly half of the 1600 people interviewed indicated that poor lighting is a “big problem” or at
least “a bit of one”. The survey reveals that people pay considerable attention to lighting
conditions for the prevention of crimes.

From a psychological point of view, psychologists have pointed out that most people do not
walk in areas that have poor illumination at night, due simply to a fear of the dark. Good street
lighting at night may psychologically reduce the fear of crime for pedestrians, resulting in
increased foot traffic.*

The benefits of improved street lighting on safety can be seen in Nara City, Japan. Three years
ago, Nara City installed blue LED street lights around city blocks where burglary incidents used
to occur. After the installation, the crime rate suddenly dropped by 25% according to the local
police office. The positive results in reducing crime led the cities of Tokyo, Hiroshima, and
Osaka to conduct similar improvements in their current street Iighting.15

In November 2007, the city government of Tokyo replaced the white lights on the Street 6,
Adachi-District with blue LED streetlights. The previous lighting made it difficult to identify
peoples faces unless they were standing directly under the streetlight. This type of lighting left
areas that were poorly illuminated, making it dangerous if criminals were near. After replacing
the previous lighting with new blue LED lights, individuals noted that they were able to see each
other even after they left the streetlights. Local police stated that the crime rate had declined
by a considerable amount in the Adachi-District since the new lights were installed.™

Increased Sense of Community and Walkability

In the design and building of the physical environment of a downtown area, one essential
element for success is the creation of space that is walkable. People will often choose to walk if
the pathways and sidewalks are comfortable, safe, interesting and enjoyable'®. Effective
pedestrian lighting helps people feel safe and comfortable while walking in neighborhoods and
to transit stops, stores, and other destinations®’. Economically, the more a person is enticed to

" The Effect of Better Street Lighting on Crime and Fear: A Review by Malcolm Ramsay,

Crime Prevention Unit Paper NO. 29, London: home office.

1> “Blye Streetlights Might Help Stem Crime, Suicides.” The Yomiuri Shimbun, December 23, 2008

16 Burayidi, Michael. Downtowns: Revitalizing the Centers of Small Urban Communities (Garland Reference Library
of Social Science. Contemporary Urban Affairs,). 1 ed. New York: Routledge, 2001. Print.

Y salt Lake City Street Lighting Master Plan and Policy, May, 2006.
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walk, the more store fronts he/she will come across, thereby increasing the pool of potential
customers for businesses to draw from™®.

Street lighting can also help create a strong sense of community. For example, in 2000, the
community of Hampton, England allied with local businesses in the downtown area to propose
a plan to the local government to install solar powered street lamps along the town’s main
street. Even though the economy in England was in a downturn, the results of new street
lighting proved to create a stronger sense of community, despite a decline in local business.*

18 Burayidi, Michael. Downtowns: Revitalizing the Centers of Small Urban Communities (Garland Reference Library
of Social Science. Contemporary Urban Affairs,). 1 ed. New York: Routledge, 2001. Print.
9 Czaplyski, Vincent. "Solar Street Lights Help Revitalize Downdown." Public Works 125 (1994): 4. Print.
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2.2 CURRENT ILLUMINATION OF PROJECT SITE AND SAFETY
DISADVANTAGES

The study area includes the intersection of Hamilton and Okemos Roads, and the surrounding
area which currently has only four streetlights. There are several safety disadvantages

associated with the lack of adequate illumination at the site as seen below in FIGURE 2.1, and
discussed in the following paragraphs.

FIGURE 2.1: Hamilton Road and Okemos Road Intersection at Night.

Source: Alex Wisney

Safety Disadvantages include:

1 — Public Safety: Customers of restaurants and shops must take a short walk in the darkness to
reach nearby parking lots. Newest local crime data from police office of Meridian Township
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showed that it is very dangerous for pedestrians, as offenders or robbers can easily pose a
threat to them at this time.

TABLE 2.2: Meridian Township Crime & Accident Report for 2009 Fourth Quarter

Meridian Township Police Department
2009 Fourth Quarter Report
Part 1 Offenses and OUIL/OUID Arrests & Traffic Accidents
4th 4th Current | Year-to- | Year-to- | Year-to-
Quarter | Quarter | Quarter % | Date Date Date %
2009 2008 Change 2009 2008 Change

PART 1 OFFENSES:

Murder/Non-Negligent Manslaughter 0 1 a 0 1 N

Rape and Attempt Rape - 7 -43 24 44 -45

Robbery 6 7 4 -14 22 23 -4
ravated/Felonious Assault 9 '

Burglary (in¢!. Forcible, Unlawful, Attempt Entry)
Larceny (indl. Retall Fraud Theft) 243 292 -17 1058 1024 3

Motor Vehicle Theft 3 5 -40 26 39 -33
Arson

OUIL/OUID & TRAFFIC ACCIDENTS:
QUIL/OUID 35 29 21 123 152 -19
Traffic Accidents 332 337 -1 892 992 -10

Source: Meridian Township Police Office. *OUIL/OUID: Operating Under the Influence of Liquor/Drugs

Table 2.1 shows some seasonal crime data for all the Meridian Township; the theft and burglary
crimes accounted for a significant proportion of Meridian Township’s crime cases. Dim lighting
in downtown Okemos could provide good cover for thieves to hide and flee. Such a dark area
makes it difficult to track down perpetrators. As seen from the data in Table 2.1, dark streets
make it more convenient for offenders to commit an assault. In the project area at the
intersection of Okemos Road and Hamilton Road, four crimes were committed in 2009
including one threat and three larcenies. None of them happened in daytime®.

2 — Traffic Safety: The intersection of Hamilton Road and Okemos Road is an important
transportation node in the downtown Okemos area. Large volumes of traffic from Interstate 96
(1-96) flow through this intersection daily.

% Crimes Data from Cindy Cummings, Records Supervisor of Meridian Police Department
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TABLE 2.3: Traffic flow on Okemos Road and Hamilton Road, October 2008
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Source: Ingham County Road Commission

As seen in Table 2.3, major traffic hours for the intersection of Hamilton Road and Okemos
Road occur from 3:00PM to 7:00PM every day. Within this time period, an increase in vehicle
flow coupled with limited illumination may pose a safety threat to both drivers and
pedestrians in the area.
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In 2009, there were 14 accidents at the intersection of Hamilton Road and Okemos Road. Out
of the 14, four were reported to the state due to damage.21 10 out of these 14 accidents

occurred at night.
FIGURE 2.2 shows the intersection during the daytime, and the lack of streetlights present.

FIGURE 2.2: Hamilton Road and Okemos Road Intersection in Daylight

Source: Yuguang Li

Public Aesthetics

In addition to concerns of safety and sense of community, the aesthetics of the district can also
be stimulated by adequate lighting. The complete darkness along the road in FIGURE 2.1 limits
the aesthetic potential of the buildings in the district.

Meridian Township had placed some modern art sculptures along the streets, which were
designed to help the whole neighborhood look more beautiful and dynamic, as shown in
FIGURE 2.3. These pieces of artworks can be found along Okemos Road and Hamilton Road, in
the area where the project lights are to be installed.

! Accidents Data from Cindy Cummings, Records Supervisor of Meridian Police Department.
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FIGURE 2.3: Fish and Butterfly Statues in Study Area along Okemos Rd and Hamilton Rd

Source: Yuguang Li

During the daytime when there is adequate natural lighting, these sculptures can be easily
observed by passengers; while the evening, these sculptures are not visible. Adequate lighting
allows passengers to easily observe these artistic symbols which can enrich the neighborhood’s
sense of community at night.

Conclusion

In summary, from the standpoints of safety, sense of community, and public aesthetics, the
installation of new street lights in downtown Okemos can provide improvement to the district.
Appropriate light in this commercial area at night can bring pedestrians a feeling of safety, a
sense of belonging to the community, and visual pleasure brought by the aesthetics of the local
area.
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2.3 LED ADVANTAGES AND DISADVANTAGES

Street light usage in commercial areas has potentially beneficial impacts for downtown
Okemos, one which being safety. The usage of LED lights has advantages such as increased
sense of community, and walkability, when compared to other types of street lighting or no
lighting at all.

LED advantages:

1. LED lights if properly installed can reduce light pollution in the night sky

2. LED lights reduce energy consumption more than other forms of lighting. LED circuits can
operate at 80% efficiency, which means 80% of the electricity is converted into light energy
and only 20% is lost to heat. Incandescent lights operate at 20% efficiency

3. LED lights are made of non-toxic materials and can be recycled

4. LED streetlights provide safety for drivers and pedestrians

5. LED lights have a smaller bulb, don’t use breakable filaments, and don’t attract insects

6. LED lights only produce light in the visible spectrum, meaning no radiation, no ultraviolet,

and no infrared emissions

7. LED lighting is more intense and covers a larger area because they can produce as much as
two times the light output of high pressure sodium lights*?

8. LED lights are economically friendly because of their longer lifespan. LED streetlights can
last up to 50,000 hours, where the average high pressure sodium streetlight lasts 10,000
hours®

"L ED Street Lights Life-cycle Cost Analysis.” Web. 21 Feb. 2010. <http://www.u-tron.coms.

2 "Why LED Street Lights Are Better Than HPS Street Lights." LED Lights, Industrial Lighting, LED Lighting - Lighting
Orient. Admin, 26 Aug. 2009. Web. 21 Feb. 2010. <http://www.ledlightsorient.com/watch/why-led-street-lights-
are-better-than-hps-street-lights.html>.
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LED disadvantages:

1. The initial cost for LED light installation is higher than that of the average streetlight*

2. Thelight that a LED bulb gives off is an intense low light, consequently it can be dangerous
for one’s eyes if looked directly upon »

3. LEDs are very heat responsive, excessive heat or inappropriate applications dramatically
reduce both light output and lifespan of the light. They operate best in temperatures
ranging from -40°C to +50°C (-40°F to 122°F) which limits their use to areas with like
temperatures®

#ed Lighting System Installation Tips." External Lighting, Backyard Lighting, Pool Lighting and More. Web. 21
Feb. 2010. <http://www.externallights.com/externallights-articles/led-lighting-system.php>.

> "LED Lighting." Home building technical information resources builders construction remodeling innovations.
Web. 21 Feb. 2010. <http://www.toolbase.org/Technology-Inventory/Electrical-Electronics/white-LED-lighting>.
26 " EDs for outdoor lighting applications." Lumec :: Outdoor Lighting. Lumec. Web. 21 Feb. 2010.
<http://www.lumec.com>.
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CHAPTER 3: CASE STUDIES

[Michigan State University] Page 70




LED STREETLIGHT STUDY

3.1 CASE STUDY INTRODUCTION

The case studies give a better understanding of the types of things to expect when
implementing LED technologies. The following cases should give an example of things that are
“generally” true in such projects as the Meridian LED streetlight project. The case studies can
also provide valuable data that can be compared to Meridian Township.

The Oakland, California case study was chosen because we wanted to provide project examples
of different sizes and locations. Oakland is a much larger city, but the first test phase only
included replacing three blocks worth of streetlights. The size of the test site gives the study a
comparable amount of streetlights to Meridian Township in a much more heavily populated
area.

The Elk Rapids, Michigan case was chosen because of its geographical proximity to Meridian
Township, both project sites are in the State of Michigan, and have similar downtown areas.
The population of Meridian Township is much higher than that of Elk Rapids; however the size
of the area of implementation is similar to the area chosen in Meridian Township.

The Lansing, Michigan case study was very important to the research conducted for the project,
because of the close geographic location. The distance between the two project sites is less
than 10 miles apart. The two projects share the same streetlight designer (Roger Adsit with the
LBWL) and have similar streetlight designs. Also the number of lights installed for the first pilot
group in Lansing is 20, which matches the number that will be installed for Meridian Township.

The outline for the case studies is:

e Background of Site

e Reason for Implementation

e Scope of Implementation

e Funding for Project

e Duration of Implementation

e Evaluation of Project

e Public Input/Educational Efforts
e Conclusion
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3.2 CASE STUDY: OAKLAND CA.

Background

Based on United States Census Bureau estimates for 2008, Oakland, California, is the eighth-
largest city in U.S. with a population of 404, 155.%” Ranked as the fourth greenest city in the
United States by the Nature Resources Defense Council, Oakland is ensuring a green, safe,
healthy environment by increasing energy efficiency. 28

Oakland was a host city for the Department of Energy (DOE) solid-state lighting (SSL) GATEWAY
Demonstrations®’ projects, which applied the high-performance Light Emitting Diode (LED)
products for general illumination in public areas. This demonstration allowed the U.S.
Department of Energy to provide real-world experience and data on LED product performance
and cost effectiveness. These results connect DOE technology procurement efforts with large-
volume purchasers and provide buyers with reliable data on product performance.

Reason for implementation

Oakland was chosen as a demonstration site because of the city’s large number of outdoor
lights and its history as a leader in energy efficiency. Oakland currently has 36,219%° streetlights,
which is consuming 22 million kilowatt-hours of energy annually, nearly one-third of the
municipality’s electrical costs. According to Oakland’s Public Works Agency director Raul
Godinez Il, the city has long been an early adopter of cutting-edge technologies; it was quick to
adopt red LED traffic signals in 1999 and green ones in 2001, as soon as the luminaries were
approved for use. In addition, he says, a streetlight system that creates safety and security at
the lowest energy cost while minimizing greenhouse gas emissions is the major goal for the city
of Oakland.*

%7 United States Census Bureau, http://www.census.gov/.

28 City of Oakland-official website, http://www2.0aklandnet.com/GreenOakland/index.htm.

*° DOE's SSL Technology Demonstration GATEWAY program features high-performance SSL products for general
illumination in a variety of exterior and interior applications. Eligible products are installed at demonstration host
sites, where their performance can be evaluated. Performance measures include energy consumption, light
output/distribution, and installation/interface/control issues. Qualitative performance is investigated via feedback
surveys of the relevant user communities. U.S. Department of Energy,
http://www1.eere.energy.gov/buildings/ssl/gatewaydemos_fag.html.

%% 0akland Street Light Facts, from the Electrical Division of the Department of Infrastructure and Operations of the
Public Works Agency, last updated on Friday June 26, 2009,

http://www.oaklandpw.com/Page246.aspx.

* James Brodrick, Testing 1, 2, LD+A Magazine, December 2007.
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Scope of implementation

The city of Oakland, California tested THE EDGE (FIGURE 3.1) streetlights in a three-block area
to assess the benefits of replacing 100-watt high-pressure sodium (HPS) Cobra heads. Beta-
lighting-Edge Series offer excellent uniformity and are designed for lighting walkways,
roadways, parking lots and other general applications.32

FIGURE 3.1: The EDGE Luminaire

Sources: Beta LED

This project was conducted in three phases. The first phase was to test for excess glare or any
inadequacy in the LED light distribution (dark spots or lack of uniformity) that could pose
problems for drivers. After a week, the measurement results showed that the average
luminance provided by the LEDs where higher than that of the high-pressure sodium (HPS)
lamps, while providing no observable increase in glare.33

The second phase involved the installation of the EDGE streetlights on active public roadways.
Fifteen (78 watt) LED luminaries replaced 121 watt HPS luminaries on Sextus and Tunis roads
between Empire Road and Coral Road in a residential area which near the Oakland
International Airport.
To allow a variety of comparisons, Sextus Road was illuminated with HPS luminaires on the
eastern half and LED luminaires on the western half. Tunis Road was illuminated exclusively
with LED luminaires, while the adjacent Cairo Road was entirely relamped with new HPS lamps
(FIGURE 3.2, FIGURE 3.3).

%2 Night Sky Friendly Outdoor Lighting, http://store.starrynightlights.com/beta-edge.html.
3 James Brodrick, Testing 1, 2, LD+A Magazine, December 2007.
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FIGURE 3.2: Project Layout

LED Street light

Measurement Area of Phase |11

Source: Demonstration Assessment of Light Emitting Diode (LED) Street Lighting, Phase Ill Continuation, Host site:
City of Oakland, California, November 2008.

FIGURE 3.3: Street View of LED lights

Source: Demonstration Assessment of Light Emitting Diode (LED) Street Lighting, Phase Ill Continuation, Host site:
City of Oakland, California, November 2008.
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In the third phase, four of the LED luminaires installed in the second phase were replaced by
the next generation LED luminaires (58 watts) from the same manufacturer.*

Funding

The City of Oakland received a majority of the funding through the Emerging Technologies
Program of Pacific Gas and Electric Company (PG&E). The Projected Program Budget for
Emerging Technologies is $11,790,141.% The utilities company PG&E as a leader in energy
efficiency is working with lighting manufacturers, the Department of Energy, and state and local
customers to help bring this LED technology to the market. They carried out the LED Street
Light Program in May 2009, which offers two types of incentives for customers interested in
replacing traditional streetlights billed at a fixed lower rate. First, customers who have installed
or replaced existing streetlight after May 1st, 2009 with LED will be able to enjoy a lower billing
rate as well as a rebate for every qualified LED fixture purchased and installed. Second, PG&E
also provides a LED Streetlight replacement Service, which involves a one-stop solution for
customers who are willing to apply the new technology in order to minimize costs.*
Additional support was provided to monitor data collection, and data analysis for an LED Street
Lighting Assessment project from the Emerging Technologies Program of Pacific Gas and
Electric Company. Finally, the Pacific Northwest National Laboratory (representing the United
States Department of Energy) was involved to find solutions to help curb the City’s annual $4
million energy and maintenance bill for streetlights.?’

Project Evaluation

(2) Electrical Demand and Energy Savings
Measured electrical results from the second and third phase can be examined in TABLE 3.1. The

metered LED luminaire drew an average of 77.7 watts in Phase Il and 58.3 watts in Phase Ill.

** Demonstration Assessment of Light Emitting Diode (LED) Street Lighting, Phase Ill Continuation, Host site: City of
Oakland, California, November 2008.

*> Market Integrated Demand Side Management Program Descriptions, Pacific Gas and Electric Company,
February, 2006.

3 Emerging Technologies Program of Pacific Gas and Electric Company,
http://www.pge.com/mybusiness/energysavingsrebates/rebatesincentives/ref/lighting/lightemittingdiodes/streetl
ightprogram.shtml,2006-2008.

* RUDD LED case studies, www.ruudled.net/files/docs/RuudLED-City%200f%200akland.pdf
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With an estimated 4,100 annual hours of operation, annual electrical costs are estimated to be
cut by approximately 36% in Phase Il and 52% in Phase IIl from the metered HPS luminaires.*®

TABLE 3.1: Potential Demand and Energy Savings

Annual Energy
Luminaire Type Average Power (W) Power Savings (W) Savings (kWh)

High-Pressure
Sodium Luminaire 121.0 - -

Phase Il LED
Luminaire 77.7 43.3 (36%) 178
(78 watts)

Phase Il LED
Luminaire 58.3 62.7(52%) 257
(58 watts)

Source: Demonstration Assessment of Light Emitting Diode (LED) Street Lighting, Phase Il, Host site: City of
Oakland, California, January 2008.

(2) Lighting Performance
[lluminance

HPS lamps are large point sources; the area below the luminaire tends to have more luminance
than points further away causing over-lighted areas. In comparison with the LEDs used in phase
Il and phase Ill, reduce over-lighting which also improves the visibility for drivers and
pedestrians as well as the overall neighborhood’s appearance and nighttime safety. 12

Photographs

To qualitatively analyze color rendition, photos of each luminaire type were taken under the
same camera settings (FIGURE 3.4).

*® Demonstration Assessment of Light Emitting Diode (LED) Street Lighting, Phase Ill Continuation, Host site: City of
Oakland, California, November 2008.
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FIGURE3.4: HPS vs. LED Photograph

Source: Demonstration Assessment of Light Emitting Diode (LED) Street Lighting, Phase Ill Continuation, Host site:
City of Oakland, California, November 2008.

(3) Economic Performance
The economic performance was evaluated primarily by payback period (period of time required

for the return on an investment) of the LED luminaires versus the HPS luminaires. Maintenance
and energy costs were calculated, assuming the current energy and materials costs (TABLE 3.2).

TABLE 3.2: Annual Luminaire Costs

Annual Annual Energy Cost
Luminaire Type Maintenance Cost (per Luminaire) Total Annual Cost
(per Luminaire) (per Luminaire)

HPS (with Spot
Replacement)* $20 $64 $84
HPS (with Group
Replacement)** $11 $64 $75

Phase Il LED 1] $42 $42

Phase Il LED S0 $32 $32

*Spot Replacement = one lamp replacement

** Group Replacement = 25 lamps replacements
Source: Demonstration Assessment of Light Emitting Diode (LED) Street Lighting, Phase 1l Continuation, Host site:
City of Oakland, California, November 2008.

For the HPS luminaires, maintenance accounted for roughly 25% and 15% the total annual cost
under the spot replacement and group replacement scheme. Since the maintenance cost for LED
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luminaires were assumed to be zero, the energy costs accounted for 100% of the annual cost.

Since payback period was affected mainly by installation costs and electrical costs, a chart
(FIGURE 3.5) was constructed which shows payback period as a function of annual maintenance
savings. The payback period approaches zero as maintenance savings increases for both ‘new
construction’ and ‘retrofit’ scenarios.

FIGURE 3.5: Payback Periods for Various Maintenance Scenarios
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Source: Demonstration Assessment of Light Emitting Diode (LED) Street Lighting, Phase Ill Continuation, Host site:
City of Oakland, California, November 2008

The Phase lll retrofitted luminaries were paid back in 12-14 years, while the payback period of
Phase Il was found to be 20-25 years. This shorter payback period is the result of reduced
energy consumption by the Phase Ill luminaries, and reduced initial investments.
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Phase Ill Results compared to Phase Il:

® Energy savings of 26% (LED luminaire wattage dropped from 78W to 58W)
® Luminaire cost decreased by 34% (From $610 to $400)
® Lighting performance maintained

Public Acceptance

In the second phase of the project, the Pacific Northwest National Laboratory conducted a
customer opinion survey. A public opinion research firm, Fairbank, Maslin, Maullin &
Associates, contacted residents of the neighborhood by telephone to obtain their feedback on
the new lights. Phone numbers were obtained for 106 households within the general area, 49
of which lived on streets with new lights. Roughly 60 households of the 106 were reached for
feedback. All respondents that had noticed the new streetlights felt that the new streetlights at
least maintained or improved their neighborhood’s overall appearance, nighttime safety and
nighttime visibility.>

A sample of the survey distributed can be found in Appendix F.

Conclusion

This program showcases LED products for general illumination in a variety of residential
applications. Demonstration results provide real-life experience and data on state-of-the-art
SSL product performance and cost effectiveness. These results connect DOE technology with
large-volume purchasers and provide buyers with reliable data on product performance.

Despite electrical savings, the present high upfront cost of LED streetlighting luminaires may be
a barrier to their current adoption. The payback numbers do not match other reports and case
studies, which tend to point to a payback period of two or three years for LED streetlights. The
report assumes a fixed energy cost, while a rising energy cost over time would be favorable for
the more energy-efficient LEDs. Also notable are the annual maintenance costs, assumed to be
$20 per year for HPS luminaires when the lamps are replaced on an individual basis, or $10 per
year for group replacement every six years. A significantly higher maintenance cost for the HPS
luminaires would reduce the payback period for the LED alternatives.

** Demonstration Assessment of Light Emitting Diode (LED) Street Lighting, Phase Il, Host site: City of Oakland,
California, January 2008.
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3.3 CASE STUDY: ELK RAPIDS

Background of Site

The Village of Elk Rapids is located in Antrim County on the northwest coast of Michigan’s
Lower Peninsula. The Village is about two (2) square miles in area and divided in two by the Elk
River, which connects the Grand Traverse Bay and Elk Lake. (See FIGURE 3.6 Below) Elk Rapids
is located about eighteen miles to the north-east of Traverse City, the largest economic center
in the region.

FIGURE 3.6: Map of Elk Rapids
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Source: U.S. Census Bureau

Elk Rapids started as a logging establishment and port on Lake Michigan. The Village is located
on the Grand Traverse Bay, with access to Lake Michigan, which once gave the sawmills prime
location for shipping lumber to other major cities on the Great Lakes. Economic hardship hit Elk
Rapids until the Village rebuilt the harbor and focused more on tourism and agriculture. US
Highway 31, which runs along Michigan’s West Coast, cuts through the Village giving it good
access for travelers. Tourists travel to Elk Rapids because of its position on Grand Traverse Bay
and Elk Lake, part of a chain of lakes that extend for 78 miles.*

0 Village of Elk Rapids Website www.elkrapids.com
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FIGURE 3.7: Elk Rapids Population (1990-2008)

Population of EIk Rapids

1720
1700 »

1680 ////////“\\\\\\\\\“\\\,
1660

1640 ////

1620

1600

1580 . .
1990 2000 2008

Source: U.S. Census Bureau

TABLE 3.3: Elk Rapids Population (1990-2008)
Year 1990 2000 2008
Population | 1626 1700 1672
Source: U.S. Census Bureau

The Village of Elk Rapids had a population of 1,700 people in the 2000 Census. This was an
increase of 74 people from the 1990 Census, however the 2008 population experienced a
decrease to 1,672 people. (See FIGURE 3.7 & TABLE 3.3 Above).*!

Reason for Implementation

Elk Rapids has made an effort to be a “Greener” community, and one of the ways the Village
worked to meet this goal was by installing Light Emitting Diode (LED) streetlights. The new LED
lights were retrofitted to the old light posts that previously housed High Pressure Sodium (HPS)
150 watt streetlights. Other reasons for switching to LED lights were to reduce energy costs,
reduce streetlight maintenance costs, and to reduce light pollution. Elk Rapids experiences a
high level of tourism in the summer months and along with the residents, the tourists like to

* United States Census Bureau www.census.gov
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stargaze at night. The new LED lights reduce the amount of light given off into the night sky and
allow people to better view the stars. Before the new lights were installed they operated at
55,179 kilowatts, but after the LED lights were implemented they now operate at 7,043
kilowatts per year, giving the Village an estimated annual cost savings of $4,043.%

FIGURE 3.8: LED StreetLight in Elk

Rapids
I - . g ’ !

Scope of Implementation

This project was a large undertaking for the small
village of Elk Rapids, but one they felt was necessary.
The cost of the project was estimated at around
$90,000 and retrofitted 96 old streetlight posts with
new LED lights. The first lights were installed in the
downtown area. During the spring of 2009 the rest
of the lights were installed throughout the Village.**
FIGURE 3.8 shows the streetlights that were

installed.

Funding

The funding for the LED project came from the
Downtown Development Authority (DDA) through
Tax Increment Financing (TIF) and promise of a
reduction in energy consumption. As mentioned
previously, the Village estimates they will save
$4,043 per year with the implementation of the new
lights.**

Duration of Implementation

Once the project was finalized and the streetlights

were ordered, the process of switching the lights  Source: Paul Brake, Executive Director DDA of

was completed quickly. The retrofitting process ~ Okemos

*2 Interview with Bob Peterson — Elk Rapids Village Manager
*3 Interview with Bob Peterson — Elk Rapids Village Manager
* Interview with Bob Peterson — Elk Rapids Village Manager
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took about a week once the lights were received.

Evaluation

The new LED lights create an estimated 60+ percent reduction in electricity over the old HPS
lights. The new lights also give a reduction in glare to the night sky. The only disadvantage
associated with the project is that the new metal cages that house the lights create dark spots
on the streets and sidewalks. FIGURES 3.9 & 3.10 below show the metal cage which creates
dark spots on the sidewalks and streets.*

FIGURE 3.9 & 3.10: LED Street Light Design

Source: Paul Brake, Executive Director DDA of Okemos

Public Input / Education Efforts

Before the project was implemented the Village Council and DDA held public hearings to inform
the residents about the project. There was a test LED streetlight installed in the downtown area
so the public could evaluate the new lights and the project as a whole. Attached to the test light
post was information about LED technology and a phone number for residents to call to voice
their opinion. However the village didn’t receive a lot of feedback. Bob Peterson (Elk Rapids
Village Manager) suspects the reason for the lack of public comment was due to the time of
implementation. The test light was installed during the summer and therefore doesn’t get dark

%> Photos taken by Paul Brake Executive Director DDA of Okemos, Michigan
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until 10:00pm. In May of 2009, Elk Rapids also held an event called “Green-ER Day” to inform
residents of current programs to go “Greener” and also to bring up other environmental issues.

Conclusion

The addition of the lights hasn’t brought about any local business improvements or the creation
of extra jobs to date. However the estimated savings is over $4,000 per year for the new LED
lights and have brought Elk Rapids closer to their goal of being a “Greener” community.*®

% Interview with Bob Peterson — Elk Rapids Village Manager
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3.4 CASE STUDY: LANSING, MICHIGAN

Site Background

Lansing Michigan is home to a diverse population of over 110,000 people. Located in the heart
of the Lower Peninsula, the state’s capital offers diverse opportunities for housing, education,
and employment. In recent years, the area has experienced a decline in total population, as
seen below in FIGURE 3.11, and TABLE3.4."

FIGURE 3.11: Lansing Population (2000-2008)
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TABLE 3.4: Lansing Population (2000-2008)
Date Population Change
2000 119288 0
2001 119050 -238
2002 118705 -345
2003 117881 -824
2004 117453 -428
2005 116208 -1245
2006 115234 -974
2007 114590 -644
2008 113968 -622
Source: U.S. Census Bureau
* United States Census Bureau WWW.CEeNsUS.gov
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Light Emitting Diode (LED) streetlight initiatives began in 2007 when the locally owned
municipal utility company, the Lansing Board of Water and Light (LBWL), sought out funding for
this new technology. The Lansing Board of Water and Light provides power to the greater
Lansing area.*®

Reason for Implementation

The Lansing Board of Water and Light chose to work with the new LED technology for street
lighting for several reasons. The previous lighting used, mercury vapor lamps, have a very short
lifetime (of two to four years) compared to the lifetime of LED lighting which averages around
14 years. Additionally, the previous lighting brought about concerns of hazardous waste due to
the disposal of mercury, and consumed a greater amount of energy than LED lighting does.
Finally, the LBWL wanted to install a brighter, whiter, cleaner light for the citizens of Lansing.*’

A Lansing ordinance mandates street lighting within the City. With nearly 35,000 streetlights,
the LBWL was looking for ways to reduce energy consumption and costs stemming from street
lighting.”®

Scope of Implementation

The Lansing Board of Water and Light began implementing new LED streetlights in 2007, with
the installation of 17 streetlights as a test group, utilizing funding from the APPA DEED grant.
To begin the process, the LBWL made a request for different manufacturers and companies to
design LED fixtures to retrofit to the existing lighting infrastructure. Different types of LED
fixtures were used in the test group to identify the best lighting pattern, and color. As a result
of the success in this trial based upon positive local reaction, 13 additional LED street lights
were installed, totaling 30 new streetlights.51 These streetlights were installed on Grand
Avenue between Ottawa Street and Lenawee Street, and on Allegan Street between Capital
Avenue and Grand Avenue (see FIGURE 3.12).

8 Lansing Board of Water and Light website www.lbwl.com

* PHILLIPS Case Study http://www.philipslumileds.com/pdfs/CS11.pdf

*% Interview with Kellee Christensen — Project Manager and Roger Adsit — Streetlight Designer from the Lansing
Board of Water and Light

*! Interview with Kellee Christensen — Project Manager and Roger Adsit — Streetlight Designer from the Lansing
Board of Water and Light
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FIGURE 3.12: LED Streetlight Installation Locations
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Project Funding

In 2007, the Lansing Board of Water and Light received a grant totaling $13,500 from the
American Public Power Association (APPA) Demonstration of Energy-Efficient Development
(DEED) grant to install the first 17 test lights. This grant was matched by the LBWL through
engineering services and labor, to complete the installation of the first round of lights. The
additional 13 lights that were installed thereafter were funded completely by the LBWL. >

Duration of Implementation

From the very start of the LED streetlight project, including the time spent in choosing designs
and testing fixtures and the actual installation of the new infrastructure, the Lansing Board of
Water and Light has spent a total of three-and-a-half years on this project. This test group of 30
lights required a great deal of time in determining the best design including color, appearance,
and affordability.”® Future efforts of the LBWL to install additional LED streetlights will likely go
quicker, once a final design has been agreed upon.

Project Evaluation

Conversations with Ms. Kellee Christensen, the project manager at the LBWL indicated the
general sense of success with the implementation of this new technology. Because of this, the
LBWL has begun to install additional LED lights, as part of a project, which will result in a total of
246 new LED streetlights installed, and 127 previous lights removed when completed.
Estimates for replacing the previous lighting with new LED fixtures, energy savings, and cost
savings associated with this project has been generated by the LBWL and can be found in TABLE
3.5.

According to TABLE 3.5 the energy per year in kilowatt-hours is 311,360, compared to the
energy consumption of the new LED lights, which totals only 41,328 kilowatt-hours per year. As
a result of the reduced energy consumption, the annual energy cost will be reduced from
$12,267.60 with the previous lighting, to an estimated $1,628.32. The City of Lansing should
save over $10,000 a year in energy costs alone, once the project has been completed and all
246 lights are installed.

*? Interview with Kellee Christensen — Project Manager and Roger Adsit — Streetlight Designer from the Lansing
Board of Water and Light
>* Interview with Kellee Christensen — Project Manager and Roger Adsit — Streetlight Designer from the Lansing
Board of Water and Light
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In addition to cost savings, the LED fixtures have additional benefits including reduced pollution
concerns, compared to that of the previous lighting types regarding mercury disposal.
Maintenance and replacement of LED lights are considerably less as well. The average life span
of an LED fixture is more than three times that of the mercury vapor lamps or high-pressure
sodium lights (14 years and 2-4 years respectively). This results in reduced re-lamping efforts,
both scheduled, and spot-re-lamping, ultimately lowering overall maintenance cost.>

LED fixtures produce a lower amount of radiant heat than that of other types of lighting,
therefore, concerns regarding the possible icing and covering of the lights in adverse weather
conditions of Michigan winters were taken into account. However with the historical design of
the streetlight (a single globe, as seen below in FIGURE 3.13) the ice and snow appears to slide
right off of the globe.”

FIGURE 3.13: LED Streetlight Design

Traditional LED

Source: PHILLIPS Case Study

** Interview with Kellee Christensen — Project Manager and Roger Adsit — Streetlight Designer from the Lansing
Board of Water and Light
> Interview with Kellee Christensen — Project Manager and Roger Adsit — Streetlight Designer from the Lansing
Board of Water and Light
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Public Input / Education Efforts

At the beginning of the project, employees of the LBWL met with local neighborhood groups
and other governmental agencies to discuss the LED streetlighting project, and gain public
input. Since the implementation of the new infrastructure, community responses have been
overwhelmingly positive. The LBWL conducted a survey in the neighborhood (approximately
650 survey cards were sent out) where the new lighting was installed, and 85% of responses
were positive (approximately 400 were returned). >, Survey respondents mentioned they liked
the cleaner, brighter light, and that they felt it was safer than the old HID lights.”” A sample of
the survey cards distributed can be found below in FIGURE 3.14.

FIGURE 3.14: Sample Survey Card from the LBWL

| ; e
& LIGHT

i Pleass return Aug. 18th

i =

——

BWL LED Area Lighting Fixture Servey Card

Please check the box néxtto the area where the
LET lights you viewed are located,

[ 1 North Hampton Way  [%¢ Kensington Rd.
| { 1 North Fairview 5t~ [ ] Oxford Rd.
! [ ] Comer of Grove S‘t- & Linden 51,

15 the light cutpat I[om the fixture pleasing 7
M= YES | ENO

on feel the !:gh: fixture creates m:rugh light ?
_I’CHVFS [ ].NO :

! ou feel the light fixtire creates a safe hgh: pattem 7
[ ><fIYJ:.S 1 1 Nﬂ

Would you recommend BWL install these Hght fixtures -
in other Lansing neighborhocods 7
M YES _ [ ] NG

Add.ll!nn.ﬂ Cumm:nfiﬂ:éél:w ‘fdjff /m

| _ LgoEs jdﬂ:-l" = SALES E A 07 a1 el
| . ' j_,_dfﬂ‘ L,

Source: Lansing Board of Water and Light

*® Interview with Kellee Christensen — Project Manager and Roger Adsit — Streetlight Designer from the Lansing

Board of Water and Light
" PHILLIPS Case Study http://www.philipslumileds.com/pdfs/CS11.pdf
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Suggestions from the respondents on the coloring and intensity of the light were taken into
consideration, and the LED designs are now constructed with a softer light (around 5000K)
instead of the original cool white light (6500K). Furthermore, a Type 3 lighting pattern is being
used to focus the light onto the street, and shield it from front yards, and private property.58
FIGURE 3.15 shows a new LED street light in a neighborhood setting.

FIGURE 3.15: Difference Between Traditional and LED Streetlights

LED Traditional

Source: PHILLIPS Case Study

Conclusion

The LED streetlighting project has proven to be beneficial for the Lansing community.
Stemming from the original 30 LED streetlights installed, the Lansing Board of Water and Light
has begun the process of installing an additional 246 LED lights, designed by Sylvania. These
lights cost an approximate $250.00 per light, and will be funded by the LBWL. The cost of
installation will be recovered through the state mandated surcharges for renewable energy and
energy efficiency, which are part of the LBWL energy rates.

Currently, there are a total of 162 LED streetlights in Lansing. The LBWL is installing them in
areas where existing lights need replacing first, and then will continue to replace any additional
lights left throughout the City according to the map below in FIGURE 3.16. The remaining 84
lights will be installed in the spring and summer of 2010, based upon construction schedules for

*% Interview with Kellee Christensen — Project Manager and Roger Adsit — Streetlight Designer from the Lansing
Board of Water and Light
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projects in the study area. FIGURE 3.16 below identifies locations where old streetlight fixtures
will be replaced with LED streetlight fixtures.

A study will be conducted eventually to better determine the exact costs and benefits of LED
streetlights. This study will not be conducted until the remaining lights have been installed and
it is estimated to take approximately four years for study completion. It is the eventual goal of
the LBWL to replace all 35,000 streetlights in the city. The LBWL is working this year to
determine a rate for LED usage.59

*® Interview with Kellee Christensen — Project Manager and Roger Adsit — Streetlight Designer from the Lansing
Board of Water and Light
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FIGURE 3.16: Locations of Streetlight Removal
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CHAPTER 4: CONCLUSIONS
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CONCLUSION

LED lighting presents benefits over other streetlights, making it a good alternative for
downtown Okemos. With lower energy consumption and reduced operating costs, the LED
streetlight project provides an opportunity to improve the public safety, traffic safety, and
walkability within the downtown Okemos area which currently has minimal street lighting.

The case studies conducted as a part of this project highlight and exemplify the benefits of LED
technology use in street lighting. Overall, each case study has revealed positive results from LED
streetlight installation and implementation. As identified in the Oakland, CA and Elk Rapids, Ml
and Lansing, Ml case studies and TABLE 4.1 each instance has resulted in lower operating costs,
reduced maintenance time and costs, and lower energy consumption. These advantages have
been realized in both large (Oakland, CA) medium (Lansing, MI) and small (Elk Rapids, Ml)
scopes of implementation. While the initial cost of implementing the new LED technology is
high with the installation of alternate fixtures, the long-term benefits of the technology justify
the initial cost when considering all of the potential benefits of LED lighting.
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TABLE 4.1: Advantages and Disadvantages of Case Studies

Case Advantages Disadvantages

e Annual electrical savings are | Long payback period
estimated to be 36%(Phase Il)
and 52% (Phase lll)

e Reduce the over-lighting areas

Oal.<land., compares with HPS
California e Reduce the maintenance costs
e Create more than 60% reduction | New metal cages that
: in electricity use house the light create dark
ELK  Rapids,  Reduce the glare to the night sky | spots on the streets and
Michigan sidewalks.

e Annual energy cost reduced | LED fixtures produce a
from $12,267.60 with the | lower amount of radiant

previous  lighting, ~ t0  an | heat than that of other
estimated $1,628.32
e Reduced pollution concerns
regarding the mercury disposal
e Reduce the maintenance costs
Lansing, e Average life span of an LED
fixture is more than three times | weather  conditions  of
that of the mercury vapor lamps | Michigan  winters were
or high-pressure sodium lights taken into account.

types of lighting, therefore,
concerns regarding the
possible icing and covering
of the lights in adverse

Michigan

After the LED streetlights are installed, downtown Okemos will likely experience the benefits of
LED technology similar to those evidenced in the case studies. Adequate lighting helps people
feel safe and comfortable while walking in neighborhoods and commercial areas at night. It
allows passengers to easily observe other people and signs of businesses in the evening and
night hours. Traffic accidents could be reduced in the area with better illumination.
Additionally, artistic symbols which can enrich the neighborhood’s aesthetics will be more
visible at night for pedestrians and vehicles passing through the region.

Increase in safety levels can enhance pedestrian movement in the area; therefore, economic
activity for the commercial units in downtown Okemos may be positively affected. LED
streetlights can further assist in the creation of a more desirable business climate for
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downtown Okemos. Respectively, the level of business attraction can be affected in future
developments in the region.

Recommendations for Lighting Placement

The following list includes recommendations for the placement of the LED streetlights in
downtown Okemos. The list was formulated after careful review of the current conditions of
the site, the possible effects lighting has on commercial districts, and analysis of the presented
case studies. They are proposed as elements to be considered in the implementation and
installation of the LED fixtures.

1. Commercial signage should be taken into consideration when deciding the location of
the LED streetlights. The fixtures should be located in close proximities to the signs in
order to assist and facilitate the advertisement of these businesses during dark hours.

2. Emphasis should be placed on Okemos Road in relationship to the number of LED
streetlights. This vehicular route has a greater width and carries a larger number of
vehicles compared to Hamilton Road. More LED streetlights might be needed along this
road in order to have efficient lighting across downtown Okemos.

3. An LED streetlight should be placed in the North-East corner of Douglas J. Salon &
Spa. Currently, the proposed plan does not include any fixtures in this area. The scale
and importance this commercial unit has toward downtown Okemos, makes it an
important element that requires better illumination during dark hours.

Helpful Hints for Future Communities on Successful LED Implementation

As LED technology continues to gain popularity as an energy efficient source of lighting, and
new and improved fixtures are developed, it is likely that additional communities will explore
options to update their existing lighting fixtures to support LED technology. As a result,
communities must take steps to prepare for implementation, educate members of the
community on the benefits of LED lighting, and secure funds for installation.

Chapter 2 provides a succinct summary of the advantages and disadvantages of LED streetlight
implementation. While the initial costs of implementation are high, the long-term benefits of
LED lighting outweigh the initial cost. As mentioned previously, communities of all sizes and
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various scopes of implementation have experienced positive results. The following discussion
identifies what should be completed prior to LED implementation.

One of the most important aspects of planning for LED streetlight implementation is to secure
the necessary funding to support the project. The grant included in this study (Appendix D)
which was submitted by Meridian Township, provides an excellent example of what individual
communities can look to submit on their behalf to supplement the initial cost of
implementation. Grants that are provided for energy-efficiency or new technologies provide a
great opportunity for communities to gain necessary funds to complete LED projects. Different
funding opportunities may be available to communities based upon the type of municipality
they are located in, including local, state, and federal funding sources.

Once grant applications have been submitted, and funding secured for the project, the next
step is to educate the public on the advantages and disadvantages of LED technology and gain
support for the project. This can be done through various survey efforts, the development of
informational brochures, public presentations, and many other ways. It is important to notify
the public of the safety benefits associated with LED lighting, along with a potential increase in
walkability within the community.

The last step is the actual installation of the new streetlights. During the design and layout of
the lights, careful attention must be paid to the placement of the lights in order to avoid dark
spots, and provide the greatest possible illumination. It is important to place the lights in a
manner that illuminates sidewalks or paths along roadways, intersections, and streets
themselves; this increases the safety for drivers along with pedestrians in the implementation
area. Discussions with professional LED installers and engineers are necessary to ensure a
successful installation process.
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APPENDIX A: PRE SURVEY

Pre Survey Questions

1- Do you have any previous knowledge about Light Emitting Diode (LED) technology?

-Yes
-No

2- What kind of advantages do you think LED streetlights might have?
(Check all that apply)

Advantages

-Reduce light pollution

-Reduce energy consumption

-Provide safety for drivers and pedestrians
-Reduce maintenance costs

-Others (Please be specific)

3- What kind of disadvantages do you think LED streetlights might have?
(Check all that apply)

-Higher initial price for LED lights
-Others (Please be specific)

4- Have you ever seen LED streetlights within Okemos?
-Yes

-No
-l don’t know

5- Do you think streetlights (such as LED lights) will improve nighttime safety in your
neighborhood?

-Yes
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-No
-l don’t know

Do you think brighter streetlights (such as LED) will improve visibility for you as a
pedestrian?

-Yes
-No
-l don’t know

Do you think brighter streetlights (such as LED) will attract additional foot traffic in your
community?

-Yes
-No
-l don’t know

Do you think streetlights (such as LED) can result in increased economic activity in your
community?

-Yes
-No
-l don’t know

Do you agree that using LED lights instead of using traditional lights, such as High
Pressure Sodium (HPS) lights, will create a strong neighborhood identity?

-Yes
-No
-l don’t know

Reminder: If you wish to be informed on the LED Streetlight Educational Program airing on the
HOM-TV channel this summer, or if you would like to know more on this project or on LED
streetlight technology advantages, please provide your email in the space below.

[Insert email address]

Note: Please look for the Post-Survey to be distributed after the LED streetlight project has
been completed.

Thank you for taking the time to complete this survey!
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APPENDIX B: POST SURVEY

Post Survey

1- Did you watch the LED Streetlight Education Program on HOM-TV?

-Yes
-No
-l don’t know

2- Did you take the survey distributed before the installation of the LED streetlights?

-Yes
-No
-l don’t know

3- Since the installation of the LED streetlights along Okemos Road and Hamilton Road in
downtown Okemos, have you noticed a difference in brightness compared to that
before their installation?

-Yes
-No
-l don’t know

4- Do you feel the new LED streetlights installed in downtown Okemos have improved
visibility for pedestrians and drivers in the area? (select only one)

-Strongly improved visibility
-Somewhat improved visibility
-Not improved visibility
-Unsure
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Do you feel the new LED streetlights installed in downtown Okemos create less glare in
the area compared to the previous existing street lighting? (select only one)

-Much less glare
-Somewhat less glare
-More glare

-Unsure

Do you feel the new LED streetlights improve the neighborhood nighttime safety?

-Yes
-No
-l don’t know

Do you feel the new LED streetlights installed in downtown Okemos promote and/or
create walkability within the community?

-Yes
-No
-l don’t know

Are you shopping more after the installation of the LED streetlights?
-Yes

-No
-l don’t know

Reminder: If you are interested in this project, and would like to receive additional information
on the advantages of LED technology, please provide your email address in the space below.

[Insert email address]

Thank you for your time in completing this survey!
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APPENDIX C: HOM-TV CONTENT

Special Feature: LED Lights
Show Treatment:

The LED Lights Special Feature is a 30-minute program that will be dedicated to inform and
educate Meridian Township residents about the LED street lights and how they fit into the
Meridian Township Master Plan. This Special Feature will give details about the general benefits
of LED technology, case studies of other community projects, and the uniqueness of the grant
Meridian Township received for this project to help promote economic development. This
program will also give visual examples and resident opinions before and after the street lights
are installed.

Purpose:

Engage viewers by increasing awareness and stimulating interest of what is happening in
Meridian Township.

Flow of the show:

Documentary Style (dispersed interviews and video footage)
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APPENDIX D: LED DEMONSTRATION GRANT
APPLICATION

Meridian Township
Downtown Development Authority

LED Demonstration Grant Application

Paul J. Brake - ICMA-CM
Assistant Township Manager/
DDA Executive Director

David ES. Bowman
Management Intern

5151 Marsh Rd
Okemos Ml 48564-1198
T:(517) 853-4208
F:(517) 8534096
www.d wp. meridian mi.us
Mendizz Township Dowstow n Developmeat Authority
LED Demoastraion Grane Application
November 5. XX0
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VoA ldentification of Creanistion

Meridian Charier Townshap

5151 Marsh Read

Olkemyos, M 48864- 1198

(517} 8334206

Federal Tax [ Momber 386007712

Subordinate/Contmcting Fimm

Lansing Board of Waer and Light
TH}E. Hoel Streat

PO Box 13007

Lansing, M 480401

(517} H2-aE31

V-1 Avthorized Mepotiatnrs

Geruld ). Richards
Township Manager
Meridian Charer Township
5151 Marsh Road

Okemos, M1 48864
(517 8334254

V-C Monagement Summary

Mendion Township has the keadership =aff and commumity cepacity o camy owl this
Important project

The proposed project manager for the LED Demonstration Cront i Panl Bake M
Brale serves in the dual mole as the Downtown Development Aathority's (DDA
Executive Direcior and Assistaml Township Manager.

Dizna Hasse, CPA, will be the fmoncial mapager of the prant project Ms Hasse i
empéyed gs the Finance Diecior of Mendian Towmship and she is responsible for
planming, directing and oversezing the financiad fanclions of ihe Township,

To mame quality fmancial control mezsores, Meridian Township maindains 8 sysiem of
inernzl accounting controls o sssure that maEnsactions o properly sathoriced and
meooded  This sysem includes: the pepamton snd approval of a badpet which
appropriates funding; = porchasing policy thai equies compettive bids manapement
approvel amd proper docomentation; sepamton of doetes in econling and reconciling
financis] fransactions; and fnancial stalement review by manapement and the Township
HBoarl. In sddition., the system of inlemal controls i= awdied anmaally in comjanction with

Bariddim Township Dowsiren Developmest Authority Page 1 of 13
LD Demossrason (Gramt Application
Movember 5, 2K0
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the fimancial audit perfonmed by an independent sccounting firm whose contract is also
bid am on repalar basis. The project will be evalaated according io the follewing crifenia:

= Lperpy performance — Measurement of energy edocton

= Liphting performance - Direct lighting performence comparison befween
High Pessure Sodinm (HPS) and Light Emitted Déodes (LED lummaries.

&  Bronomi: performance — Cost redoction and performance improvemests.

= Customer satisfaction mnd techoology owaneness — Cisstomer opinions’ will b
gathenzd from direct mail survey to all propeny owners in the Downtovn
Developmsent Authority. Further. the demonstration video posted on the
Interrned will nsk citrens t0 complets an on-line survey o gaope the pubilsc
education program.

V- Sttement of the P'robdem

Mendian Charer Township desires to replace existing HPPS and cobra head lammanes, n
the downtown ama, with 20 histonc LED lighling fixtaes and poles. The Meridian
Township Board is commilted to saving energy and reducing curbon emissons o heip
prodect the environment

The communaty supparts the introdoction of improved tighting in Merndian Township
amd is evidemced through esponses in the most ecent National Citizen Supvey; (NCS)
completed May 2002 The NS was devetoped by the Maticnal Besearch Center, Inc
(MRC) to provide siafistcally valid surveys of mesident opinions aboui  povermment
provided commupity services. The findmgs of the survey support providing mos
adequate strset lightimg in the commumity.

In June 200E, & commumity vision fomam was beld to discuss fotre ideas for the
Downtown Okemos area. This was par of a study, sponsored by Meridizn Township and
the DDA, 1o mmprove the Downtoown ores and somoanding neighborhoods.  Participants
spocifically mentioned a desine for energy efficient amenities, incloading street lights
Thoss who sttended the community vision forum expessed an inemst in aesthetically
pleasing stmetscapes that encouraged 2 more walkable commuity.

Mendian Township residens valee pood community desipn public safety and
emvironmenizl stabality =5 top pricnities in their community. Instzlistzon of LED products
will help the Township meet the above citizen [ooused poaks in addition 1o civic poals of
implementing long-term epergy effickent projects. The Tow nship bopes to reach its goals
of sustamability throogh a meduction of peenhoss gas emissions amd Cost savimgs
milized through redoced Fuel comsumption and exendsd LED life spams. According @
the Lansimg Hoard of Waber ond Light, the realoeed energy savings of conversion from
HPS cobrz-head luminaries to LEIFs is estimated 1o be & 53% savings m life cycle
mamienance, approximadely $% 000 over the life of the fixtue (14 years),

Maridizn Township Dowstren Developmreas Autharity Pape 2 o 13
LED Demosseasos Grant Application
INovember 5, 2R
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Dowpicwn Okemos or the Meridian Township Downlown Development  Aathonity
(DRA) i inclusive of 3 small downiown ares that has mmained dorment for o long
period of time. The DIMA i 8 eintively new orpanizstion; formed less than four years.
The purpesz of the DDW is to halt property vale deieriorstion and increase property fax
valuation wher ibke in il busimess district and eliminse deerioralion caoses,
Within wolking distnce of dowmlown, thee are aress of poverty. Ope spartment
complex in particuber (within the same 2000 census tract as the DDA dontified 195 of
its mesadents (6590 of 1631 of afl perscns) with incomes below the poveny line
Additionatly. one of Okemos' public schools, Central Elementary School {within the
same cemsis dract), epored 7% of #s 12 smdents &5 efigibe for Fee or Reduced
Limch Proprms as of the 2009 - 201( academic year.

Ecopomic Impact

Despiie ibe eoomomic chalkenpes of the Michigan economy, Meridimm Township and
other sumoanding communileEs contine (o proactively atiract and retain business growih
The desipn and comstruction of the new LED street 15kt system would forther provide
jobs to o strugplmg lebor market LED steet lights will mprove toumsm, reention and
atiractsm of new basinesses o Dow ndown Okemaos as well as the Oreater Lansing
Repion. Businessex, in the LED Demonstration CGrants Area of Poieatinl Fffect (APE)

Meridies Township Doeniren Devebopmeas Autharity Pape 3 of 13
LETY DemossarnsSion (GGrant A&pphcation
MNrvember 5, 200
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have pledped to create ffiean (15) new fuli-ame jobs diecily related io investments
made in the DDA’ s mfrastroctue.

Batow is o caloulztion of jobs meinined and ceated as a mesull of this proposed
mnvestment:

Burvey of [vpvpiown Businesses in Area of Poential Effect
Numberof | Cument Numberof | Projectsd Namber of | Projecied Mumber
Horimeswes Full-Time Equivakent | Job BEetaiped — FTE of Jobs Created -
(FTE) Erploy s FTE

a5 ] 1M 13

Clualiry public services such as commuonity lighting ae essential for companies 1o stmct
a guality workiore. [mproved commmmity lighting promoles megional - economic
Oy,

Community Enpagement

Citrens and stalehoddiers of Mendian Township sapport and provide inpod through a
variety of forums. Meridian Towmship proposes informing and demonsirating the
benefits of LED products throwgh o umigqee forom. The Township will wse its
govermmenl sooess channel, HOM-TY (am swand winning orpanization that broadcasts @
11,000 househodds thromph Comcast Channel 21 on the East Lansing/Mendian channe)
lincup} b prodoce and broadcast a program describing ihe project  The Elevision
propgrm will be = twenky mimte Eatre aboat the new echnology, energy efficency and
commilment to “preen™ echnology., Aside from the cable lelevision broadcast HOM-TY
programs ae availabée throwph video srchives on the Inbemet

Addstiomaity, HOM-TY will prodoce a shomer sepment video (¥ minutes in ength) o be
featured ns a compater basad video, This shord video will be made available throogh te
Township’s Web site snd referenced throagh socizl media, such 25 Facebook, Linked-n,
amd Twiiter.

Im 2003, HOM-TY produced a specizl festure titked “Eeeping Mendian Green®, which
fully demonstrates the professional, studio guality, public affairs television that Meridisn
Township's Govermmeni Access cable ilevision staiion is capable of penerating

The program Bighliphted sccessibility fo recycling efforts in the commumity incinding
impEmentstion of curbside ecycling through Granger and use of recycied vems for crafi
proects through the Creation Sation m Lansing, The intention of “Eeeping Mersdian
Cireen® was 0 educzie and increase esident swaeness of vanious Bcycling opportunities
in their commumnity. (see oltachment H-DVTY

Meritiz Township Dowmirsn Developoes: Authariiy Page 4 of 13
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The imiroduction of LEIYs o Meridizn Township will sllow the Depariment of Energy
Labor and Ecomomic Orowih (DELEG ) and the Township an opporianity o demonsiaie
the usefuliness, ease of implementation and pobiic/privale advantages of supporting
inmovative environmeniaily eneficial techmology, The Meridian Township DA has the
special capability to isclai and highfiphl the sdvaniages of LED's throaph HOM-TV,
HOM-TY presents pertinend izsues in the commumnity and &gion.

Thie DA believes that by betier informing oiher communities of new echnologies, such
as LEI¥s, serve as an excelend exampie. By uiilizing the povermmeni access ilevision
in providing informational programming, this will encourage others 1o comsider amd
oliltre the cost effective, envirommentally Friendly liphting options presented by LED s,

The Memifian Township DDA is eaper to add LED Lighting to its cummeni commumity-
supporied environmental conservation effors. The DDA is poised to bokd apon iz

Reduce, Keuse, Recycle policy while stabiliving and enhancing its local economy and
community pride.

Leveraging Repional Parners

Mendian Township is working with the Lansing Boand of Water and Light (LAWL) oo a
distimciive regional project. The Township's DDA is working with the LEWL o instanl
the steeetlights for this project The DDA will benefil from @ proposed volome parchess
thromgh the LW L for & similar progct o be condocted in Downtown Lassing (Lansing
PMrincipal Shopping District) scheduled to bepin in the same tmeframe a5 this project. A
ketier of suppor s inchded 0 demonsirsie the project cost and manapement commitmeni
in the prodect (vee ottechment | — Lotder Dated (foober 18 X0 from Kellee
Chns enken)

The project is also suppomed throagh & parmership with the Ingham County Economic
Dervelopment Corporation. Upon the formadion of ibe DDA, Memdian Township entered
mnio @ tax sharing agreement with Ingham County io further the downlown evitalizaton
poais of the DDA A leter of suppon is also incioded to show the support of the
oz pional economic development panner (fef ofachmend [ — [ofter doted November 3
2009 frowe Swsan Pipgel  Mendian Township Eoonomic Development Corporation has
alsy extended its sapport of ihis prosect (see afochment K — [efer doted November 1,
2009 froen Morshe Modler, Mendinn Township alse hes fwo collabomative commiiiess
w hvo e commitied to eseace efficiency and emerging echnologies (fee allachmen' I —
lettgr daied November 3, 209 from Leloy Harvey and of achoent M - leder deted
Noveacher 4, 2009 from Dennis Louney).

Meridian Township will be working with Michigan Staie University's James Madison
College snd the Urban Planning Deparment in conducting the program evalustion
Mrofessors Louise Jerserski and Rex LaMos will kad a group of gqualified stodenis to
perform quanttaive and gquatitative analysis of the LED echnology. Studenis will msist
with developing the survey and questionnnire documents, produce equations 1o measun
economic development. analyne dots and report ihes findinps. as part of the Township's

Merdisn Township Doemioen Devefopor s Aoihaniy Page 5 of 13
LETY Demossiranon Cramt Apphoation
Movember 5 XN
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final report. A letter of support is included to demonstrate this collaborative partmership
(see attachment N - letter from Lowise Jegerski, Phl).)

V-E Work PMan

Explanation of how the proposal will be implemented—
An abbreviated action plan outline

Action#1

Design Plan Review Cost Estimate

Lansing Board of Water and Light (60 hours)
January 2010 (Completion Date: March 2010)

Develops street light kxyout project plans, eviews electnical design drawings plans
and evaluates standards specifications,

Meridian Township (20 hours)
February 2010 ( Completion Date: A pril 2010)

Project Manager will seek financing for project costs. The coastruction match will be
paid from loan proceads piedged from future tax increment financing evenves from
the DDA badget.

Meridiaz Township Dowatow n Developaeat Authority Page 6 0f 13
LED Demozsrason Grane Application
November 5, 2009
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Action# 3

Construction/Project Impleme ntation
Lansing Board of Water and Light (50 hours)
April 2010 ( Comple tion Date: June 2010

This entails the installation of the streel lighting systems: installing conduit, wiring
for grounded 120 volt system, tenaching, boring, poles, LED fixtures, and restoration.

Historic streetlights with banner Stret lights with imigated flower hasket
Meridias Township Dowstown Developmest Autheeity Page 7 of 13
LED Demozstration Grant Application
November 5, 2000

[Michigan State University] Page 112




Spring 2010

Proposed Streetlight Construction
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Meridiaz Township Dowstow n Developaest Authority Page 8 of 13
LED Demoastrasion Grane Application
November 5, 2000
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Action #4

Drevebop and Implement Public Education Program
Meridinn Township (&0 howrs)

July 2000 Completion Date: Sepiamber 30000

Prodoce, adit and film pablie affairdeducation television demorstration videa, The
education glement will include hackground informetion about the henefits of LED
techmology .

Action #5

Progrum Evaluation

Meridinn Township™ichigan Staie University | 20 hoors)
Aupusi 2018 | Completion Dade : Sepiembsr 2008)

Program evalostion will be jointly performed by Mendian Township and Michizan
Stae University. Simdenis fmom ibe Social Stsdies and Urban Pianning progmms
will be performing guantitaiive and qualiiative analysis of the LED echmalogy.
Stodanis will zssist with developing the sarvey snd questionnaise documents, prodce
2ouutions o measum sconomic developimend anabyr e date and report these findings,

as pan of the Township final epor.
W-F Muodicna] Environmenia] Policy Acl Cusstionnain
Attschment [
V-H Historical Preserystien Office (8 Heview
Attachment E
% -1 Prior Experience

Mendion Township hes demonsiraied successful prior prnt manapement experence
thrmaph the foflowing proprams:

Michizan Deparmmend of Maiurgl Besoarces $1,482 616

This inciudes funding for 17 separae prants from 14972 10 2061 [or perk land acguisition
devielopment and capital improvements of varoos parks in Meridisn Township

Michizan Deparonend of Maiural Besoarces £1,137

This com=ists of funding from the Forest Sew andship Program Ouairesch snd Edwcation
jeci Cranis. W paid for inerpretative signags ai Van Afls Woods Park imstalled m
20,

Maridiz Township Dowzisen Deveiopmes: Authoriiy Page O of 13
LET} Demoesrasom (imme Application
Meovember 5, 2KN
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Office of the Govemor — Centers for Regional Fxcellence £25 000

This i fumding for & muolti-junsdictional progect (o creste and iImplement 8 commumnity
mediz cenier. Meridian Tow nship was ihe kead applicast for this 3008 awanded project

Michigan Office of Hiphway Safety Plenninp L KL ]

This is 3 mult-junisdictsonal propram aimed 21 edocing alcchol eiated Daffic faialites,
increasimg s=al beil use, and decreasing compliance violstions for businesses selling o
minors. Mendian Township manaped this 200 prosect om behadf of the Pofice
Depantments of Lamsing, Lansing Township, East Lansing. Michigan State University
ardl ihe Ingham Coandy Sheniff’ s DepanmenL

V-1 Mersonmel

The proposed project manager for the LED Demonstration Grant s Pand Brake, Mo
Brake is the DDA’ s Executive Direcior and alse doubles as the Assistant Township
Manager. He is abo zn ICMA-Credentizied Manaper and has over 21 years of joca
FOV eI Managemend expenience.

Mr. Brake has a Bachelor of Ars Degree from Crand Vailey Stae University and o
Masters of Ars Depree in Public Adminsstratiom from Westem Michipan University and
has manaped the DA since iis inceplion i 2005 He will guide the TH)A Hoand and
viodumigers throogh the planning and mmplemeniation of the siveet light enhanoemem
project in its entirety.

Ms. Kelkee E. Chrisiensen, PLE. Manaper of Customer Propcts and Development will act
as the LED Demonstration Orant project consaiiam on behaif of the Mendian Township
DixA. Eellee is an expenenced project and development monaper for the Lamsing Board
af W aber & Light (LEW L. Kellee has warked for the LEWL for 10 wears

Ms. Christensen has an exiensive professional beckpround in disinbabion, despgn,
planning and mzintenance of enhoncement projacts in the aress of eecincity and water.
She specialies in LED steed lighting, mie application, mles and @pulatons, amd utility
marketing and brandmg services.

Ms Chnsiensen’s prior experience with LEID simeet liphiing projects and projec
development will assist the Mendion Tovwnship DDA in assunmg proper adherence io
gusdelimes and iimetzbies mlaed to fhe LED Demonsiration Crant project

Mr. Chad Taykor is the supervisor of Electric Design and will paide and lead the design
staff. Reporting o Chad Taylor is Street Lighting Designer, Roper L. Adsit Mo Adsil
has beenempioved by LEWL for &3 years

Ms. Debomah Guithrie s the Stalion Manaper at the cabie povemmenl access chammel,
HOM-TY . She has sered as executive editor of the elevision productin for over two

Meridizs Township Tiow iz n Deveicpoe et Authoriiy Page 1ikaf 17
LED Demosssasos Gran Application
Morember 3. 20
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yvears and has been employed with the sinton for over 11 vears.  She will oversee the

twenty minwe lekevision program featus aboot the new echnology, energy efficiency
amd commitment io “preen” echnology,

Mr. Brian Dumaond is Semior Production Mamager a1 HOM-TV and has been emplovad
with the station for over 8 vears, Prior o HOM-TY, Mr. Dumont worked for vanons
commercial elevision siafions as a phofojournalist. He will be assisting M. Cuthrie with
the Ekevision program.

Progect Staffing Hours
Paul |, Brake
Rieliee B Chrisensen, P E
Chad TayEor
Rager L. Adsi
Deborah Cuibre
Hrian Dumaont

B =l B S| Es

V-K Time Frame

Meri iz Tiormmship Dorwpiren Developmes: Authoriiy Page L1 of 12
LED Demoasiranos Cimm Application
Movember 1, HKE
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W-L Bodget Considerntions

The propossd badpet for the remov al of existing overhead lights and instatistion of 20
histomc LED Gighting lixtumes and pales will be as folles £

Line ligm Siale Applicani Tatal
Persomne LFringes

Contractusl Services 07 oo 2000
Equipment 12,000 12,000
Supplies Mzierials 50000 0,000 10000
Total 55000 5154 00 S 20 000

YoM Additiona] Information and Comme nis

Mendian Charer Township, population 41,170 (2007 Estimated Censas), is focated m
Imgham Comnty, im Michigan's south central lower peninsuln.  Tis closs proximity o
gconomic hobs and major highways place Mendian Township in 3 periect position @
drive economic development in Ingham Coaniy.

Mernidian Township is iocaled @ the ezst of two major cities, Lansing (Michigan®s staie
capiialy amd Fast Lansing, bome of Michigan Sme University (MSUL  Meridian
Township abuts the wesiem birder of MEL, ome of the larpest universities in Michigan

Okemas §s an mnincorpomied communiy wiithin Menidien Charer Township wilh a larpe
msidential base. The impactad area withim Diow plown Okemos s bound by Methodist
Mooz, and Clinton Steets and Ardmome Avenue.

Im 2005, the Meridizn Township Boand adoptad Ondmance 2005-12 creating the Okemos
Dowplown Development Auibority (D) which covered am area kmown a5 Okemos
Villzpe, The Meridian Towmship DIMA's mission & lo end propenty devaluation and
encourmge economic development wilhin its boundares. The Okemos DDA meceives its
funding throwgh Tox Inceemeni Finsncing snd is sleadily in search of initiatives o
EmpToy e s fax capiure.

While ibe DDA is o relatively pew orpanizaizon, the ambority’ s Boand of Direciors have
spearhe aded 3 namber of projecs o imprive the downiown aen Simetscape and simeet
light enhanoements are the most immediate and ambéioas projects o date,

Meriddiz Township Drwmirwn Deveiopeem Authoity Fage 12 af 13
LED Demosseration (ramt Application
Movember 5, KKK
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Current spreements amonpst Mid-Michigan mumicipalities show o histary of spocessiul
positive, beneficial and cost-effective collaborative efforts Those apeements includs
sharing of water services between Bast Lansing and Meridian Tow nship through the Easi
Lansing — Moridian Water and Sewer Autharily, Lansimg Township, City of East
Lansing, City of Lansing, Meridizn Township, and other govermments also shame fiee and
EMT services when the need arises throupgh Motoal Aid Apreemenis. Lasdy, Meridian
Township is curently collnbomied with Lansing and FHast Lansing towards esiabishing a
commuanity media cemier.

The Mendion Towmship DDA recommends the instalinton of steet lighis n conjunction
with the Inpham County Koad Commission and the Lansing Boarsd of Water and Light
The Township curreally has on agreement with Consaomers Energy o provide elecinical
and maimenance servioe for smeet lighting within the Township, The Township accepis
ihe Esponsibility of continued support of wility znd lighting mamienance oxpenses with
Consamers Ererpy along with the addition of meerd elecincity for 2l newly msiallad
street liphts.

oM Awthorization io Submil Proposal

I cemizfy that o)l information contsiped m the proposal s e (o te best of my know edpe
ard belief, and that the organzeation i in compliance and apreement with all ssctions of
the reguest for proposal

Pzul J. Brake, Meridizn Township Downown Deveiopment Autharity
517-853-420% and brake & meridion mins

Chamer Township of Mendion

5151 Marsh Rd

Okiemaos M1 25864-1198

Pleridims Township Dow zire n Deve opoem Authariiy Page 13 af 173
LEDY Demoesaraton Grant Application
Movember 5, XKD
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APPENDIX E: DELEG NEWS RELEASE

News Release

Contact: Jan Patrick
517.241.6153

Jennifer M. Granholm, Governor wirw.michignn povidelep
Stanley *Skip" Pruss, Director Email: medininfofmmichipan oy

patrickjimmichigan.pov

Granholm Announces $17.4 Million in Energy Efficiency Grants to 125
Michigan Communities

JANUARY 25, 2010 - Governor Jennifer . Granholm today announced that the Michigan
Depariment of Energy, Labor, and Economic Growth (DELEG) has awarded $17.4 million in
grants to 125 cities, villages, townships, and counties throughout Michigan to support local energy
efficiency prejocts. The state Energy Efficiency and Conservation Block Grants (EECBG) ara
funded through the American Recovery and Reinvestmant Act of 2008 (Recovery Act).

DELEG's Bureau of Energy Systems (BES) awarded the EECBG grants to projects thal will creale
and retain jobs, save anergy, and reduce greenhouse gas emisslons. A list of the recipienis and
project descriplions is attached.

“These Recovery Act funds will assist our ongoing efforts in moving lo a clean energy economy,”

sald Govemnor Granholm. “Invesiing In energy-saving projects throughout Michigan will boost the
slate's energy efficiency and renewable energy industries, reduce energy costs for communities,

and create jobs."

BES Is administering these grants through two separals programs:

*  Mulii-purpose competitive grants for smaller communities will support energy
efficiency measures such as replacing high-energy systems in municipal buildings and
sireet lighting, creating or expanding community recycling programs, and installing small-
scale renewable enargy generaling systems. DELEG encouraged communitias to decide
how best to address energy efficlancy and consarvation opportuniies, and awarded
projects that will help achieve the Recovery Act's objectives to create and relain jobs, save
enargy, and reduce greenhouse gas emissions.

# Light Emitting Diode/Sclid State Lighting (LEDISSL) competitive grants will fund
demonstrations of LED/SSL lechnology in various high-gdemand applicalions such as
exterior parking, street and traffic lighting, The swards are designed fo demonstrate market
demand and altract LED/SSL manufacturing to the stale, Grants will fund 90 percent of the
coets for equipment. Recipients have committed to cover 10 percent of the equipment
costs, 100 percent of the labor and installation costs, and to help educate the public on the
technology through signage, media or a communily event afler the LED project has been
installed,

Miehigan Department of Energy, Labor & Ecouomis Growih, PO, Box 30004, (itawa Bldg 4" Floor,, Lansing, M1 48909
DELEG s an equal opporiunity employenprogram,
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Slatle EECBG grant awards generally range from $50,000 to $140,000 for single cities, townships,
or villages and up to $650,000 for single counties and mulli-jurisdictional recipients. BES requires
award winners lo collect, track, and report data on energy sevings, cosis savings, job creation
andfor retention, and emissions reduclions,

“At a time wheh municipaliies are hard pressed to fund capilal improvements, these grants will
Jjump start their efforls and allow them to realize oparational savings that can be used to fund olher
energy efficiency and conservation projects,” said DELEG Director Slanley “Skip® Pruss, “This
funding will support a pipeline of projects, offer the option of bulk purchasing, and encourage
increased manufecturing, including diversified suppliers, as well as new manufaciurers,”

Find the full list of selecled projects and funding amounts at the BES wabsila:

www michigan, govienergyofiice.

For mare informalion about DELEG, please visit waww.michigan.govidelag.
Fallow DELEG at htto:itwitter comMAIDELEG or wisit the "DELEG" page on Facebook and

Become a Fan

it
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APPENDIX F: OAKLAND CONSUMER
SURVEY

PACIFIC NORTHWEST NATIONAL LABDRATORY LED STREETLIGHT
GQUESTIONNAIRE
JOB F 320-341

FIHAL
UFT H=€0

Hella, I'm from FIAMA, a pubdic opinion resean: h company. We'ne conducling a
shirt pubdis pinion surésey about e new streetlighis the Gy of Qakland instaled inoyour
neighborhood this pasl Oclober. | am nol bying o sell you amything and | will noel ask you
far & donation or conlribulion of amy kind. May | please briefly speak abouol these
stresfliqhis with the 3dult in the Rousehald who 15 18 years of age or okier and 1hal most
recent celebrated a birthday? (IF NOT AVAILABLE, ASK:) “WMay | speak to ancther adult
in lhe houwsehokd atsoul these sheelighls?" (VERIFY THAT THE PERSQOMN LIVE S AT THE
ADDRESE LISTED, OTHERWISE, AZK TD EFEAK TO SEDOMECME THAT LIVEER AT THE
ADODRESE LIETED AND RESTATE THE INTRODOUCTION.)

1 Have you naticed that new strestlights were insiallsd in your nelghbarnood ihis past
O Lo ?
e, %
Pl e e [SKEIP TO S11) 67T%
(DON'T KMNOWINA] ceeeeecccaae [FRIP TO Q11) 0%

[ASK Q2-010 OMLY IF YEE IN &1)

d e you faa] thal e naw E:TE'E'ﬂIgl'I["S Imsialkad thic |:I35-1 DI00ar Rhave II'HFWEI'I.'EU or not
improved visiniity for you as a arver? (IF IMPROVED/NOT IMPROVED, ASK:) “Is that

strongly or just somewnat’™

SIrongly IMproved T
Somewnal improved 10
Somewnal not impreved ¥
SIrongly mot improved 0
{DON'T READ) Mo change/about the Same - o
[DON'T READ) LheTA 10
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3. Do you feel that the new streetights installed this past Oclober have iImproved of not
improved visibility for you a5 a pedestian? (IF IMPROVED/NOT IMPROVED, ASK:) "5

that strangly or just somewhat?
Stronghy improwved B5%
Somewhat iImproved 10%
Somewhal nol improved 10%
-1t U )T B —— (%
{DON'T READ) Mo change/about the same -— 10%
(DON'T READ) DH/MNA 5%

4 Oy yitu T2l 1hat 1hé Rew sireatlights nstalied this past Detober have mase it aasier or mans
Qifcult 30 mecognize poopl al night under fhe 5-1.I'l!.'.“¢'|!lﬂ;l"|['$'? {IF E&AJERMORE
DIFFICULT, ASK:) “Is that much easiermore difficull or just somewhal easienmons

difficult?
Much easier 0%
Somewhat casier 15%
Somewhat Mone diffEUll - - e — 58
Much more difficult 0%
{DON'T READ) Mo change/about the same -— 20%
{DON'T READ) DHIHA woeeeeaems s 10%
5 Do you feel that the new streetights installed this past October create less glare of more

glare? (IF MORELESS, ASK:) "I5 thal much or just sommewhal lessimore glare?”

Much less glare 75%
Somewhat ess qlare 25%
Somewhat mare l_':||HI'E 0%
MUCh rare glare 10%
(DON'T READ) Abcat the ame as old lghis. . 25%
(DON'T READ) [1K/NA 10%

B Do you teel that the new strestights installed this past Octabar give off the right amaunt of

light o e they too bright or oo dim? (IF TOOD BRIGHTDIM, ASK:} “Is thal much or jusd
somewhal oo bnghthdim'

Fighd amount of light -——- 20%
Kuch b bright 0%
Sommewhat ioo brigh{ —— 0%
Somewhal too dim 5%
KMuch leo dim 10%
(DON'T READ) DA 2%
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7 Do you fieed that the new siresflighls installed this past October créale fewer of mane
shadows? (IF FEWER/MORE, ASK:) "I5 thal many O just Somewhat Tewermone 7

S ET, PR IVVLY TSRS ———— |
Somewhat fewer weemes 0%
Somewhal more 5%
Marry more 5%
(DON'T READ) Mo change/about the same .- 25%
[DON'T READ) DHINA woeemmnn s nennes 358

i Mext | want 1o read you some Specific ways that the new strestlights instalsqd this past

October may have affecied different aspects of your nelghbarnoad. In each case, please
tell me whether you think the new streetlighis have improved ar not iImproved each aspect
(IF IMPROVED/MCT IMPROVED, ASK:) "5 hal strongly or jusl somewhal?®

(DON'T
LA ETR.  READ) (CONT
5TR. W NOT HOT MO READ)
IMP.  IMP.  IMP.  IMP.  CHANG LIKNA
|ROTATE)
[]a ¥ our neighbarhond's averall
Appearance S5% 20% 0% 0% 20M% 5%
[ Your nelghbarhood's
nighitlime safety &5 i 0 (1 20 10%
[Ic.  Yourneighborhood's
nighillirme visituilily £Eh, 25%, 0% 0% 10% 10%

a. ‘When all things are considersd, do vou prefer the pew sireeilights that were insialled this
parsl Oclober or do you prefer the old streellighls they meplaced? (IF PREFER THE
OLDINEW TYPE OF STREETLIGHT, ASH:) "D wou strangly ar jus! somewhal prefer that

fype of sireetlight™
Sirongly prefer new sireslighig--—-——-ce—eG0%
Somewnat prefer new srestiights 10%
Somewnat prefer ald strestlights 15%
Strongly prefer oid sireellighls 0%
(DON'T READ) DH/MA 15%
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(ASK Q10 ONLY IF NEW/OLD PREFERRED IN Q)

10, In a few words of your own, why 00 you prefer the (NEW/OLD) streetights? (OPEN-END;
RECORD VERBATIM RESFONSE BELOW)

a. New streetights

|m|'|rnl.-.|=g W I e e e e e e TN
Lk thee COlarimone natural 14%:
Bt VIO B ] e e —— ™%
27} T | U UUUUUSU U USRI - . )
Less qlara-‘s.nﬂer ||-§',||'||.'|'.|I.".‘-EF. Ml TheC koar 21%
Lece emergﬁ,-.'serwclng %
Improved appearance of neighbornocd - %
b, O strectights
Okd visitility wass belblt———————————————____ _aag
A I T T e e B0
MNew OneS Mot CHangEdAc oShing More MMLY ——————————— 3 Y
| THESE QUESTIONS ARE FOR GLASSIFICATION PURPOSES OMNLY. |

11. Do you have any chikdren under the age of 18 living at home?

es -- 23%
N L
{DON'T READ) DHINA, —seemmms s eemmmeeee B
12, In'whal year were you bom?
1203-12063 (10-24) [ ]
1982-1978 (25-29) 2%
19771973 (30-24) 2%
197 2-1960 (35-29) +%
1967 1963 (40-44) 2%
19021350 (45-49) O
1957-1953 (50-54) 4%
1952 1948 [55-59) 5%
124T-1243 (G0-64) %
1942-1933 (65-T4) 10%
1932 or 2arler (75 & 0N —-sseeeeaa 3000
{DON'T READ) REfUBed -wmmmmmaneeaa 200
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12 D you have a driver’s license and currenlly drive?

s - B0%
[/ [v] 3%
(DON'T READ) DEMA wmemeeeremme e em e 1T

[ THAMNK, AND TERMINATE |

GEHDER (BY OBSERVATION): Male - 40%
Female - 0%
LIST (BY PHONE LIST): List 1 {Light graug) 2T%
List 2 {Mon-lighl growg) - T30
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APPENDIX G: REFERENCES

e "LED Street Lights Life-cycle Cost Analysis." Web. 21 Feb. 2010. <http://www.u-
tron.com>.

e "Why LED Street Lights Are Better Than HPS Street Lights." LED Lights, Industrial
Lighting, LED Lighting - Lighting Orient. Admin, 26 Aug. 2009. Web. 21 Feb. 2010.
<http://www.ledlightsorient.com/watch/why-led-street-lights-are-better-than-hps-
street-lights.html>.

e "LED traffic display lights solutions from Safety Power Ltd." High Power LED lighting
solutions from Safety Power Ltd. Web. 21 Feb. 2010. <http://www.ledlite-
power.co.uk/supportdesign.php>.

e '"Led Lighting System Installation Tips." External Lighting, Backyard Lighting, Pool
Lighting and More. Web. 21 Feb. 2010. <http://www.externallights.com/externallights-
articles/led-lighting-system.php>.

e "LED Lighting." Home building technical information resources builders construction
remodeling innovations. Web. 21 Feb. 2010. <http://www.toolbase.org/Technology-
Inventory/Electrical-Electronics/white-LED-lighting>.

e "LEDs for outdoor lighting applications." Lumec :: Outdoor Lighting. Lumec. Web. 21 Feb.
2010. <http://www.lumec.com>.

e Christense, Kellee. P.E. Personal Interview by Regan Massey. February 01, 2010
e Adsit, Roger. Personal Interview by Regan Massey. February 01, 2010

e Michigan DELEG news release. Granholm announces energy efficient grants to
communities. January 25, 2010

e Meridian Township DDA, LED Demonstration Grant Application, November 05, 2009
e Beckett & Raeder Inc, Meridian Township Integrated Plan Okemos DDA, March 2009
e Charter Township of Meridian Code, Sec. 86-404, C-2 commercial district, CD86:121

e TRMainStreet, 10 Reasons Why our Downtowns Are Important, 2005

[Michigan State University] Page 126




LED STREETLIGHT STUDY

e Dow, James P., Neighborhood Factors Affecting Apartment Vacancy Rates in Los
Angeles, California State University; 36

e The Effect of Better Street Lighting on Crime and Fear: A Review by Malcolm Ramsay,
Crime Prevention Unit Paper NO. 29, London: home office.

e Blue Streetlights Might Help Stem Crime, Suicides.” The Yomiuri Shimbun, December 23,
2008

e Burayidi, Michael. Downtowns: Revitalizing the Centers of Small Urban Communities
(Garland Reference Library of Social Science. Contemporary Urban Affairs,). 1 ed. New
York: Routledge, 2001. Print.

e Salt Lake City Street Lighting Master Plan and Policy, May, 2006.

e Burayidi, Michael. Downtowns: Revitalizing the Centers of Small Urban Communities
(Garland Reference Library of Social Science. Contemporary Urban Affairs,). 1 ed. New
York: Routledge, 2001. Print.

e Czaplyski, Vincent. "Solar Street Lights Help Revitalize Downdown." Public Works 125
(1994): 4. Print.

e Crime Data from Cindy Cummings, Records Supervisor of Meridian Police Department.

e Accidents Data from Cindy Cummings, Records Supervisor of Meridian Police
Department.

e United States Census Bureau, http://www.census.gov/.

e Interview with Bob Peterson — Elk Rapids Village Manager
e PHILLIPS Case Study http://www.philipslumileds.com/pdfs/CS11.pdf

e Emerging Technologies Program of Pacific Gas and Electric Company,
http://www.pge.com/mybusiness/energysavingsrebates/rebatesincentives/ref/lighting/
lightemittingdiodes/streetlightprogram.shtml 2006 — 2008.

e RUDE LED case studies, www.ruudled.net/files/docs/RuudLED-
City%200f%200akland.pdf

e Village of Elk Rapids Website www.elkrapids.com

[Michigan State University] Page 127



http://www.census.gov/
http://www.pge.com/mybusiness/energysavingsrebates/rebatesincentives/ref/lighting/lightemittingdiodes/streetlightprogram.shtml
http://www.pge.com/mybusiness/energysavingsrebates/rebatesincentives/ref/lighting/lightemittingdiodes/streetlightprogram.shtml
http://www.ruudled.net/files/docs/RuudLED-City%20of%20Oakland.pdf
http://www.ruudled.net/files/docs/RuudLED-City%20of%20Oakland.pdf

LED STREETLIGHT STUDY

Demonstration Assessment of Light Emitting Diode (LED) Street Lighting, Phase Il, Host
site: City of Oakland, California, January 2008.

Demonstration Assessment of Light Emitting Diode (LED) Street Lighting, Phase Il
Continuation, Host site: City of Oakland, California, November 2008.

Market Integrated Demand Side Management Program Descriptions, Pacific Gas and
Electric Company, February, 2006.

Oakland Street Light Facts, from the Electrical Division of the Department of
Infrastructure and Operations of the Public Works Agency, last updated on Friday June
26, 2009,

http://www.oaklandpw.com/Page246.aspx.

James Brodrick, Testing 1, 2, LD+A Magazine, December 2007.

Night Sky Friendly Outdoor Lighting, http://store.starrynightlights.com/beta-edge.html.

Cindy Cummings, Records Supervisor of Meridian Police Department

The Downtown Development Authority of The Charter Township of Meridian, History
and Organization, provided by Paul Brake

[Michigan State University] Page 128



http://www.oaklandpw.com/Page246.aspx
http://store.starrynightlights.com/beta-edge.html



