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Executive Summary
This Energy Conservation and Efficiency Plan is the City of Holland’s first coordinated and
integrated plan that seeks to identify and establish a baseline regarding the use of energy in City
facilities and operations; to establish some forward thinking policies regarding the production,
distribution and consumption of energy; and to determine implementation methodologies regarding
the recommendations of this Plan.
The backdrop of this Plan is the now apparent reality of ever increasing energy prices on a world
wide scale. While the latest spike in transportation fuel prices to $4 per gallon plus that occurred in
the summer of 2008 has given away to current $2.50 per gallon fuel prices, the public knows this is
due to the world-wide recession, and once the economy starts to recover fuel prices will steadily
increase.
The City’s baseline consumption of energy is documented in Appendix B of this Plan, and in the
Energy Audit of City Facilities completed by GMB Architects & Engineers. Policies regarding the
production, distribution and consumption of energy are found throughout the Plan, but are
specifically spelled out in the Energy Policy Principles section of this Plan.
Implementation recommendations are also found throughout the Plan normally at the end of each
section. A summary of these recommendations includes but may not be limited to the following:
• Convert all incandescent traffic signals to LED lighted signals ASAP
• As technology continues to improve, begin the process of converting all of the City’s public
street and pedestrian lights to LED systems
• Regarding the lighting of all other City owned public spaces, the Plan recommends the
holding of a “lighting summit” to foster communication between City Departments to create
a standardized list of exterior lighting sources, create a use policy and set a target for energy
use reductions for exterior lighting systems
• Continue to install “smart” irrigation systems and continue to transform less used public
spaces and parks to a more natural state
• Adopt an “idling policy” for all municipal vehicles and equipment
• Purchase hybrid, plug-in hybrid and electric vehicles for our vehicle fleet
• Prepare a report regarding the public infrastructure needed to charge plug-in hybrids and
electric vehicles
• All new City vehicles that incorporate an internal combustion engine (gasoline or diesel)
should be able to run on E or B grade bio-fuels (e.g. E85 or B20), with the possible
exception of public safety vehicles
• Prepare a report regarding the pros and cons of using propane and compressed natural gas
(CNG) as an alternative to regular liquid and bio-fuels for vehicles
• After the completion of the bio-diesel demonstration project, begin the seasonal use of
various bio-diesel fuel blends at the fuel depot. Install either a new separate underground
tank at the fuel depot for E gasoline blends, or install an above ground fuel blender to blend
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•

E85 from unleaded gasoline located in the existing underground tank with an above ground
E100 tank.
Begin the implementation of the GMB Facility Energy Audit

Implementation recommendations for city infrastructure that may increase our resident’s quality of
life as well as providing for alternative non-motorized modes of transportation include the
following:
• Evaluate the construction of sidewalks on all street reconstruction projects
• Evaluate the construction of bike lanes on all street reconstruction projects, and identify and
sign the best bike routes through the City
• Create a Holland Heights Wellness Trail in coordination with the Ottawa County Health
Department that is modeled on the Hospital Area Wellness Trail
• Adoption of a local storm water ordinance that includes best management practices (BMP’s)
and low impact development standards (LIDS) and begin to mainstream these practices in
street reconstruction and building projects
• Study the ability of the snow melt system to deliver additional heating and cooling
opportunities for the downtown area.
• Plant new street trees at a ratio that at least equals the number that are being removed on an
annual basis
• Study the feasibility of using cut down street trees as a heating fuel source for the Parks
Department office and warehouse complex and other potential City facilities
• Study the feasibility of recycling/diverting organic waste in the city “trash stream” to a biodigester plant to create methane gas, electricity and compost
The Plan wraps up with noting some suggested amendments to the City Master Plan as well as
noting proposed amendment ideas to the City Code.
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Introduction
Rising energy prices over the past few years have attracted the attention of virtually every business,
organization, family and individual in our community. There are many reasons for the price
increases with most of them having a root cause in the fact that civilization as we know it relies
almost entirely on fossil fuels to provide electricity for its myriad of uses and for transportation
purposes. As the world population continues to grow and more importantly as the world
population strives to improve their living standards to those of the West, and specifically the United
States, demand for not only fossil fuels, but energy in all of its forms will likely surpass world supply.
What does this mean for Holland, Michigan?
First of all, we need to realize that the days of cheap energy are gone. Every business, organization,
family and individual will need to pay more, maybe much more for each unit of energy that is used.
Secondly, we all collectively need to take stock of how much energy we use and for what purposes.
Thirdly, we all need to examine our energy audits to determine where we can “unplug” and eliminate
outright waste, where we can change our behavior and change or adjust our purposes to require less
energy use, and where we can use new technologies to increase energy efficiencies.
The purpose of this plan is simply to identify and provide action steps to reduce the units of energy
that the City of Holland as an organization uses, and to save money. The steps spelled out in the
plan may not lead to huge absolute reductions in expenditures for energy as prices continue to rise
for each unit of energy, but it will provide large savings than if no actions were taken at all.
This plan also intends to touch on an energy vision that not only seeks to be vastly more energy
efficient, but seeks to “close the loop” on the City’s use of energy to a point where we are generating
more energy than we are consuming. Imagine it! This plan also intends to lay the ground work for
the next round of heavy lifting that will be required to prepare a broad based Community Energy
Plan that will not only seek to drive energy efficiency measures down to individuals, but will tie
Holland into the growing world-wide climate and carbon planning movement.
As Yogi Berra so aptly quoted years ago, “If you come to a fork in the road, take it.” The City of
Holland has come to our energy fork in the road, and we are about to take it!
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CITY OF HOLLAND
ORGANIZATIONAL VISION, MISSION AND BELIEF STATEMENTS
In 1995 and 1996, the City Council, City staff and City employees developed through a Continuous
Improvement Process (CIP) Mission and Belief Statements which guide the operation of the City. In
2006, as part of the annual City staff and City Council retreat, it was decided that a City vision
statement would be beneficial to further assist the City and continuing to develop our work plans for
the future. As a result, with the assistance of a facilitator, the all day joint meeting of the staff and
City Council resulted in developing a general outline and foundation for a vision statement.
VISION STATEMENT
A vibrant, world class [*sustainable] community in a beautiful lakefront environment where people
work together, celebrate community and realize dreams.
MISSION STATEMENT
Our mission is to provide . . .
• Quality municipal services defined with citizens through their participation and
representation
• The best conditions under which citizens live, work and play
• Compassionate leadership in meeting the needs and vision of our community; and a
government that serves with honesty and integrity
BELIEF STATEMENT
As employees of the City of Holland, we will . . .
• Maintain respect for each other and the public
• Foster a progressive environment where employees are strongly encouraged to reach
their full potential
• Perform each responsibility with pride and integrity
• Continually improve channels of communications both internally and externally
• Encourage participation by all in the development and improvement of services
• Strive for excellence and satisfaction in public services
• Recognize our strengths and weakness and how we can learn from them
• Build upon our diversity and experiences as we prepare for the future

*Not currently in the official vision statement, but should be added.
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Energy Policy Principles
•

•
•

•

•
•
•

The City should reduce its use of energy and natural resources (electric, natural gas,
gasoline/diesel and potable water) within City facilities and operations. A reduction goal
should be developed to reduce the total energy consumption per square foot of city
buildings and a per capita reduction for operations, parks, streets and other infrastructure.
The reduction goal should be set soon with at least a 3 and 5 year window.
The City should adopt a measurable goal for the use of energy from alternative/renewable
sources to be consumed in City facilities and operations. (e.g. 15% electric by 2015, or 20%
by 2020)
The City should make energy efficiency a priority through
building code improvements, retrofitting city facilities with
energy efficient lighting and urging employees to conserve energy
and save money.
The City should purchase only Energy Star equipment and
appliances for City use.
• The City should practice and promote
sustainable building practices using the U.S.
Green Building Council's LEED program or a similar system.
• The City should increase the average fuel efficiency of municipal fleet
vehicles, reduce the number of vehicles, launch an employee education
program including anti-idling messages, and convert diesel vehicles to biodiesel.
• The City should evaluate opportunities to increase pump efficiency in
water and wastewater systems and recover wastewater treatment methane for
energy production.
The City should increase recycling rates in City operations and in the
community.
The City should maintain healthy urban forests and promote tree planting to
increase shading and to absorb CO2.
The City should help educate the public, schools, other jurisdictions,
professional associations, business and industry about reducing energy
consumption and best sustainability practices.
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Summary of Energy/Resource Consumption for 2003-2008
Service Group

2003-2007 Total

Electricity
Main Buildings
Traffic Signals
Street & Parking Lights
Parks & Recreation
Miscellaneous (e.g. Police Antenna,
Sirens)
Subtotal

Usage (kWh)
13,921,095
3,888,880
2,691,483

Cost
$1,030,926.89
$369,659.99
$1,790,575.78
$275,607.59

124,926
20,626,384

$16,103.46
$3,482,873.71

Natural Gas
Main Buildings
Subtotal

Usage (CCF)
889,938
889,938

Cost
$827,271.65
$827,271.65

Usage
(Gallons)
365,364.60
227,823.80
593,188.40

Cost
$569,980.68
$377,078.28
$947,058.96

Water
Main Buildings
Sprinkling
Park Bathrooms & Drinking Fountains
Fire Protection
Subtotal

Usage (CCF)
26,791
424,328
9,598
460,717

Cost
$26,526.28
$383,722.17
$11,026.73
$4,324.46
$425,599.64

Wastewater
Main Buildings
Park Bathrooms & Drinking Fountains
Subtotal

Usage (CCF)
20,161
9,854
30,015

Cost
$38,557.52
$16,059.57
$16,059.57

Fuel
Unleaded Gasoline
Diesel Fuel
Subtotal

2003-2007 Total Cost
$5,698,863.53
*See Appendix F page 70
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Thru 2008
Usage (kWh)
16,865,162

Cost
$1,269,171.76

1,131,957

$1,076,391.13

32,077

$32,337.01

24,297

$46,763.71

2003-2007 Tot Cost+2008 Main Bldgs
$6,200,244.80

GMB Energy Audit of City Facilities/Report and Recommendations
Summary. GMB Architects/Engineers has conducted a thorough analysis of City buildings and
facilities and has prepared an in depth report that will be used as a guide to implement certain energy
efficiency and conservation measures and to lay the groundwork for further investigation of more
capital intensive projects that appear to have energy savings potential.
This report from GMB is by reference a component of this Energy Plan. It provides the lion’s share
of information regarding potential energy efficiencies and cost savings for City building facilities,
which comprise the largest users of energy.
On January 7, 2009 City Council approved the agreement with GMB to have them proceed with
energy analysis studies of sixteen (16) City facilities. City staff assisted GMB personnel with data
collection, coordination of on-site visits, and with other needed audit services.
The 16 City facilities that were studied consist of the following:
• City Hall
• Police Department
• Civic Center
• Downtown Restrooms
• Fire Station #1 - Waverly Road & 32nd Street
• Fire Station #2 - Kollen Park Drive
• Windmill Island – Greenhouse, Post House, Snack and Novelty Shops
• Windmill Island Gate House
• DeGraaf Nature Center
• City Greenhouse
• Transportation Services/Vehicle Maintenance Facility
• Park and Cemetery Warehouse
• Bouws Swimming Pool
• Van Raalte Farm House
• Pilgrim Home Cemetery Chapel/Mausoleum
• Pilgrim Home Cemetery Office
Plan Recommendations.
See Appendix A for GMB’s energy audit proposal and the completed Report and
Recommendations. City staff will review, evaluate and make recommendations for action based on
the findings of this completed audit report separate from the evaluations and recommendations
included in this Energy Plan.
This Plan recommends that the following facilities not included in the original energy audit be
studied in the near future:
• Fire Station #3 – Virginia Park shared facility with Park Township
• Municipal Stadium
• Holland Museum
11

•
•
•
•
•
•
•
•

Cappon House
Settlers House
Depot Transportation Center – Transit Authority
Airport Office/Welcome Center – West Michigan Airport Authority
MAX Transit Facility
CATV Offices – leased
Ourstreet Offices – leased
Mainstreet/DDA Office – leased

Action Plan FY 2012.
Energy audits should be prepared for the following facilities:
• Holland Municipal Stadium
• Depot Transportation Center
• MAX Transit Maintenance Facility on 24th Street
• Mainstreet/DDA Office
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Traffic Signals
Summary.
Light Emitting Diode (LED) Traffic Signals have become an efficient and effective
alternative to traditional incandescent signals. The two main advantages of LED traffic signals are
their very low power consumption of 10 - 22 watts as compared to a
150 watt incandescent bulb, and a very long life of 7-10 years as
compared to the 1-2 year life span of an incandescent bulb.
Additionally, the long life of LED lights vs. the short life of old
inefficient incandescent bulbs will drastically reduce the frequency of
maintenance required for the signals, thus dramatically reducing
maintenance costs.
Other benefits of LED signals include:
• Elimination of catastrophic failures. Unlike an incandescent
bulb which has only one filament, an LED signal is made out
of a matrix of several dozen LED’s. The LED signal
continues to function even if several of these miniature
diodes stop working. On the other hand, when the filament of an incandescent bulb fails,
the display goes dark requiring immediate replacement.
• LED signals are brighter compared to incandescent traffic signals, which enhances
intersection safety.
• Elimination of phantom effect. Incandescent traffic signals use reflectors behind the bulbs.
For signals on east-west approaches during morning and evening hours, many times all of
the colors seem to light up when the sunrays fall directly on these signals. This problem is
eliminated when LED signals are used because there are no reflectors in LED signals.
The main reason for changing all of our traffic signals to
LED’s is economics. The City of Holland spent
approximately $70,000 on traffic signal electricity alone in
2007. Because LED traffic signals consume 90% less
energy than incandescent ones, there are huge economic
savings in the offering should a switch be made.
However, a comprehensive replacement program will not
be inexpensive as there will be an upfront capital cost of
approximately $225,000. The dramatic energy savings of
90% a year, however, makes this retrofit project a true
“must do” as the return on investment falls in the range of
25 - 30%, which would have this project paid off in 3-4 years.
Current Intersections with LED Traffic Signals
5th Street & Pine Avenue
8th Street & Pine Avenue
16th Street & River Avenue
16th Street & Hoover Boulevard
17th Street & River Avenue
River Avenue & State Street (Flasher)
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24th Street & Waverly Road
27th Street & Michigan Avenue
Current Intersections with Incandescent Traffic Signals
6th Street & Pine Avenue
24th Street & US-31
7th Street & College Avenue
32nd Street & Graafschap Road
th
7 Street & Pine Avenue
32nd Street & Michigan Avenue
th
7 Street & River Avenue
32nd Street & Ottawa Avenue
8th Street & Central Avenue
32nd Street & US-31
th
8 Street & College Avenue
32nd Street & Waverly Road
8th Street & Columbia Avenue
40th Street & Washington Avenue
th
8 Street & Lincoln Avenue
40th Street & Waverly Road
th
8 Street & River Avenue
48th Street & Lincoln Avenue (M-40)
8th Street & US-31
48th Street & Waverly Road
th
8 Street & Waverly Road
Central Avenue & US-31
th
9 Street & Central Avenue
Chicago Drive (Bus 196) & Waverly Road
9th Street & College Avenue
Lincoln Avenue (M-40) & US-31
9th Street & Lincoln Avenue
M-40 & Waverly Road
9th Street & Pine Avenue
Washington Avenue & 64th Street
th
9 Street & River Avenue
Washington Avenue & Geurink Avenue
th
10 Street & River Avenue
Washington Avenue & Matt Urban Drive
16th Street & Country Club Road
US-31 & 8th Street South U-Turn
th
16 Street & Lincoln Avenue
US-31 & 8th Street North U-Turn
th
16 Street & Pine Avenue
US-31 & 16th Street South U-Turn
16th Street & US-31
16th Street & Waverly Road
Total
th
17 Street & Pine Avenue
42 Intersections
17th Street & Van Raalte Avenue
3 Highway U-Turns
Electricity costs for intersections along US-31, M-40, and Chicago Drive (Business 196) are shared
with the Michigan Department of Transportation (MDOT).
Plan Recommendations.
The City of Holland is in the process of negotiating an agreement with the Holland BPW, which
maintains all of the traffic signals in the City, to up front the capital cost of converting the entire
traffic signal system to LED’s, and then to pay back the expense over a period of time.
Action Plan 2009.
The City of Holland and the Holland BPW should approve a funding agreement for this LED
traffic signal conversion and then implement the conversion during the summer of 2009.
Action Plan FY 2012.
This Plan recommends that a determination needs to be made as to whether all of the illuminated
intersection case signs be changed from incandescent bulbs to a much more efficient lighting source
such as LED’s or induction lighting. A component of this determination is the preparation of a cost
estimate for the project along with ROI figures. Depending on the estimated cost, a funding
mechanism/source may need to be determined to front the cost of this project (possibly HBPW?) as
was done in the original traffic signal LED conversion project.
14

Street Lighting
Summary.
The current lighting stock used to illuminate the streets of Holland cost the City hundreds of
thousands of dollars annually. In the 2007 fiscal year, the City spent approximately $400,000 to
power the street lined “cobra head” style lights and the decorative pedestrian “acorn” style lights.
Most of the cobra head and acorn style lights contain a High
Pressure Sodium (HPS) bulb that emits a yellow glow. The
City has several different bulbs in its stockpile including metal
halide, mercury vapor, and sodium vapor lamps; each giving
off its own distinct radiant glow. Currently, there are no
electrical meters on any of the lights, so there is no definitive
answer to exactly how many hours the streetlights are on
throughout the year. And as a result, we do not know how
many kilowatts are being consumed.
The use of HPS bulbs in streetlights has widely been the standard throughout the country for several
decades, as they illuminate the streets at a more efficient rate than incandescent bulbs. However, the
emitting glow associated with the HPS fixtures produces a considerable amount of light pollution.
In 2008 the HBPW produced a City wide streetlight map. This map had just over 2,500 different
fixtures displayed across the City; however, this map was incomplete and does not account for every
one of Holland’s street lights. We can safely assume that the City has well over 3,000 street lights
that are powered on a nightly basis. This assumption is made due to the omission of the Airport
Tunnel, and surrounding areas that are not represented on the streetlight map; with the tunnel itself
having 200 separate lights.
The City owns the streetlights and contracts with the HBPW for their maintenance. The City
receives monthly bills from the HBPW for the operational and maintenance costs of the streetlights.
The fees are based on estimated kilowatt use, and reflect a flat monthly fee based on the number of
lights for each light category.
Alternative means for lighting the City do exist. Several communities in North America and Europe
have switched their lighting systems to LED’s (Light Emitting Diodes). Cityscapes lined with LED
lights often have less light pollution, and decreased energy costs as the LED streetlights offer a more
efficient means of lighting streets. Many of the LED streetlights are dark-sky friendly as the light
emitted from the LED’s is very specific and pointed. LED’s do not radiate light or glow.
LED streetlights by in large have a blue-white light that provide a uniform coverage of lighting and
increases the degree of visibility vs. that of HPS lighting. However, LED street lights produce less
measurable foot-candles on street surfaces and may not meet the current minimum requirements for
foot-candle illumination levels. Improvement in visibility with LED lighting is currently under study
by the lighting industry to assess whether and to what degree lower foot-candle requirements are
warranted. There is no industry consensus to date on this LED lighting standard. Without a
revision of the existing industry standards there will likely be an adverse impact on the cost of LED
lighting for streets due to the need for additional poles and light fixtures to meet current adopted
standards.
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Recognizing that LED’s could be a viable means to
alternatively light the City’s streets, the City has moved forward
with two test projects that put the new technology into use
within the City limits. The public had an opportunity to see
the lights in action and comments were solicited.
During the summer of 2008, the City and HBPW collaborated
on a 60 day LED street lighting pilot project in Holland
Heights. During that period, five (5) LED street lights were
installed on existing poles on East
8th Street between Orlando and
Brook Lane Avenues and comments from the public were requested.
The comments were overwhelmingly positive with many residents
expressing their satisfaction with the light quality as well as the energy
savings. Comments also noted that the lights adequately lit the street
and sidewalk areas and were pleased that the lighting did not spread
onto homeowners’ lawns or the night sky. These LED light fixtures are
still in place if anyone desires to view them.
During the late summer and early fall of 2008, the City and HBPW also
installed LED fixtures in the existing pedestrian lights on 12th Street
between Maple Avenue and Washington Boulevard. Some problems
plagued this project from the beginning, as the HBPW installed LED’s that were equivalent to a
much higher wattage HPS lamp than what was currently installed in the 12th Street corridor. The
12th Street project was also planned to be a 60 day pilot project with comments noted from the
public. Comments started coming in right away as people noticed the new LED’s were much
brighter than the previous HPS lights and complained that the lighting was too bright. After 60
days, the HBPW removed the LED’s from the pedestrian lights, placed the old HPS bulbs back in
the lights, and then installed some LED’s in the street lights along this stretch. The observations of
this last trial were that the HPS pedestrian lights along the sidewalks washed out the effects of the
LED street lights.
Staff conservatively estimates that the current electrical consumption of the City’s streetlights is
around 2,000,000 kilowatt hours, with a cost of around $400,000 annually. This estimate of
electrical consumption is based on the annual average of twilight to dusk hours, and has been
confirmed as a good ballpark figure by the HBPW. The estimated 2,000,000 kilowatt hours
accounts for approximately 1/3 of the City’s total annual electrical consumption. Retrofitting the
streetlights with LED’s would result in a considerable reduction in the total annual electrical
consumption for the City.
Staff is currently unable to state the exact amount of energy that will be saved if the City were to
retrofit the streetlights with LED’s. This is due to the fact that the current lighting stock is not
metered. In addition, we currently do not have an exact cost saving breakdown for LED’s because
of the flat rate charged to the City for streetlight utility bills. The flat rate includes electrical
operation and maintenance of the lights. However, we do know for a fact that a LED retrofit would
result in an 80% gain in efficiency over the current lighting system. If the City were to replace the
streetlights with LED’s the HBPW would have to do one of two things. They would either have to
switch the flat rate for streetlights, or they would have to meter the lights.
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Additional savings from an LED conversion can be found in the maintenance of streetlights. The
City’s current streetlights have a lifespan of 2 to 4 years. While the cost of maintaining the lights are
built into the flat rate the City pays, the revision of that maintenance portion would be nearly
eliminated by retrofit. This is due to the lifespan of LED’s which are notably longer ranging from 812 years, and most companies guarantee their products and have total warranties on each LED light
for 7 years. This means that if any light were to fail it would cost the City nothing for the first 7
years of the light’s life. Furthermore, the cost of each lamp retrofit includes the cost of labor.
A total LED retrofit of the City’s streetlights would cost somewhere around $2 million depending
on the retrofit cost per lamp. This cost estimate is based on industry quotes from Lumecon Inc. and
quotes received from the HBPW. We now have a range of costs to represent the renovation of
streetlights and include the following low and high quotes. If the City were to replace each light for
$600 the total retrofit cost would be $1.8 million, and if the City were to replace each light for $800
the retrofit cost would total $2.4 million. These two figures represent the current range for LED
replacement, and the final cost would likely fall somewhere in between.
If the HBPW were to revise the flat rate for streetlight O&M to account for a LED conversion, and
assuming 80% energy savings and the maintenance fees remain unchanged, staff figures that the
annual cost of operating the LED streetlights would be roughly $80,000. Furthermore, over a 10
year period the cost of operating LED streetlights would be $800,000; compared to the current
streetlight price tag of $400,000 annually and $4,000,000 for 10 years of operation. If you include
the high estimate cost for LED retrofit, $800 per light or $2.4 million, the total cost for the LED
project over 10 years comes to $3,200,000.
Plan Recommendations.
There are several options regarding the LED streetlight issue as follows:
1. The City could do a complete retrofit of all existing streetlights as one project.
2. The City could retrofit the streetlights in sections or zones over the course of several years in
order to decrease the financial impact from converting all lights in one year.
3. The City could retrofit the streetlights as each bulb burns out.
4. The City could do nothing and continue business as usual.
Action Plan 2009.
This plan recommends that the City and BPW continue to study the aforementioned options,
potential funding sources and the ever changing state of LED lighting technology during 2009 with
an eye towards implementation starting in 2010.
To date, this plan recommends that either option 1 or 2 be implemented starting in 2010. If we can
get an excellent price on the replacement fixtures and installation by replacing them all at one time,
and factoring in the energy savings that will start immediately, we should go with option 1. If the
prices on the replacement fixtures and installations are only fair, then we may want to go with
option 2 as prices for the fixtures should come down in the future. Another potential reason to go
with option 2 is that LED technology is progressing very rapidly to the point where current
technology is “outdated” within six months. If we go with a phased approach, we have the ability to
install the latest technology in the future phases.

17

Action Plan FY 2012.
This Plan recommends a more aggressive study of alternative lighting options to provide acceptable
cost saving lighting alternatives (O&M) to the existing lighting system for the South Washington
Avenue airport tunnel. The City currently spends over $50,000 a year on electricity for the tunnel
using a combination of metal halide and high pressure sodium fixtures for the illumination thereof.
If an alternative lighting solution can be determined that meets all required engineering standards,
has an acceptable return on investment rate, and if a funding mechanism can be determined, this
Plan recommends implementation of a project this year or as soon as possible. (Note: Staff is
currently in discussions with a consultant regarding a preliminary study.)
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Public parking lot/open space/park lighting
Summary.
In addition to the thousands of street lights that the City owns and has maintained, the City also has
hundreds of lights that illuminate our public parks, recreation areas, open spaces and all attendant
parking lots. The City also has lights located in the many public parking lots located downtown and
associated with our building facilities located throughout the City. An inventory of these lighting
facilities is as follows:
Parks – The following list totals about 350 lights, and does not yet include the lighting for
recreational ball diamonds and tennis courts, which will be forthcoming.
• Kollen Park, 128 lamps, 175 watt metal halide (MH)
• Lakeview Park, 3 lamps, 175 watt high pressure sodium (HPS)
• Moran Park, 7 lamps, 175 watt MH
• Maplewood, 19 lamps, 175 watt MH
• Matt Urban, 24 lamps, 250 watt MH
• Smallenburg, 10 lamps, 175 watt MH
• Window On the Waterfront, 39 lamps, 175 watt MH
• Van Bragt, 13 lamps, 175 watt MH
• Van Raalte Farm, 28 lamps, 175 watt HPS
• Holland Hts. School Park, 4 lamps, 175 watt MH
• Holland Heights Neighborhood Park, 2 lamps, 175 watt
HPS
• Paw Paw Park, 2 lamps, 175 watt HPS
• Rosa Parks Green, 11 lamps, 175 watt MH
• Prospect Park, 8 lamps, 175 watt HPS
• Centennial Park, 48 lamps, 175 watt HPS
• Maplewood ball diamonds – none
• Matt Urban ball diamonds – (117) 1500 watt MH
• Moran Park tennis courts – (27) 175 watt MH lamps
• Columbia Avenue tennis courts – none
• Skate Park – (1) 100 watt MH
Downtown parking lots – The list totals a little over 100 lights.
• Museum, (5) 175 watt MH lamps
• Depot (east), (10) 175 watt MH and (7) 100 watt MH lamps
• Depot (west), (16) 175 watt MH and (7) 100 watt MH lamps
• Civic Center/Farmers Market (north), (2) 250 watt HPS and (6) 100 watt MH lamps
• Civic Center/Farmers Market (south), (8) 175 watt MH lamps
• Lot 9B, (6) 175 watt MH lamps
• Lot 9D, (6) 175 watt MH lamps
• Lot 9E, none
• Lot 9F, (6) 175 watt MH lamps
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•
•
•
•
•

Lot 9G, (5) 175 watt MH lamps
Lot 7A, (4) 175 watt MH lamps
Lot 7C, (8) 400 watt HPS lamps
Lot 7D, (4) 175 MH and (2) 400 watt HPS lamps
Lot 8A, (3) 175 watt MH lamps

City building parking lots –

•
•

• City Hall, (22) 175 watt MH lamps
• Police and District Court complex, (10) 175 watt MH (need
info for below the parking deck)
• Transportation Services – (52) 400 watt HPS
• Downtown parking deck – 35 LED lights on lower and 24
LED lights on the upper, no wattage information
• Fire Department Station 1 includes (7) 100 watt
incandescent flood lights and (1) 100 watt mercury vapor. Station 2
includes (5) 175 watts MH and (8) 175 watts HPS. Station 3
includes (12) 175 watt HPS, (3) 250 watt HPS and (1) 100 watt
incandescent flood light
• Parks Department Warehouse, (3) 175 watt MH and (1) 175
watt mercury vapor lamp
• Pilgrim Home Cemetery – None
Graafschap Cemetery – (1) 175 watt mercury vapor
DeGraaf Nature Center - (1) 175 watt mercury vapor, (1) 16 watt compact fluorescent
spotlight

Regarding lighting policies and practices, the City Parks Department’s lights are either set with
timers or photo sensitive controls that automatically turn on every night when it gets dark out. The
majority of lights are turned off around 2:00 AM, while lights in a few parks stay on all night.
Other City Departments do not appear to have the same amount of lighting control as the Parks
Department. Indeed, many of our City facilities, downtown parking lots or lighting for some of our
buildings, appear to have no policy (or at least facility managers are not aware of policy specifics) for
when lights turn on and off. We simply need to better understand what the current use practices are
before we can suggest changes that will provide energy efficiencies.
Plan Recommendations.
It is apparent that the City uses many different exterior lighting systems, which may make sense to a
certain degree due to the different reasons for the lighting and what the lighting is supposed to
achieve. However, the City can very likely gain efficiencies by standardizing these lighting systems
and creating and adopting a City lighting use policy that zeros in on when lights should be turned on
and off, while continuing to maintain illumination levels at an adequate level for purposes of public
safety. There are also new types of very energy efficient lighting systems (LED) entering the market,
and a discussion of how that type of lighting can and should be mixed into our existing exterior
lighting systems should be thoroughly discussed.
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This Plan also sets a target reduction of 20-30% in our exterior lighting system electricity use by
2012.
Action Plan 2009.
This Plan recommends that the City Energy Advisory Committee conduct a City “lighting summit”
in the very near future to foster communication between City Departments with an eye towards
creating a standardized list of exterior lighting sources, creating a use policy and setting a target for
energy use reductions from our exterior lighting systems. The Holland BPW and private companies
that provide maintenance services for our exterior lighting systems will be invited to participate.
Action Plan FY 2012.
The staff energy advisory committee met earlier this spring and recommended that the following
exterior lighting efficiency projects be implemented:
1. Centennial Park - Minor re-wiring of lighting system to provide better system control with
an eye towards shutting off some lights earlier in the night/early morning.
2. Downtown street lights - Reduce lighting levels from the current 400 watt HPS lamps to 175
or 250 watt lamps. We would likely need to do a pilot project on a portion of 8th Street, and
then evaluate the results with broad input from downtown stakeholders before deciding to
undertake a wholesale conversion.
3. Farmers Market canopies - Reduce lighting interval by installing a timer so the lighting or at
least a large majority of it is turned off at 12 AM or some other time. – In process or
completed.
4. All parks and facility parking lots - Review again the lighting intervals of with an eye towards
shutting off some or all lights earlier in the morning. This would require some equipment
installations to have lights operating off a photocell and timer.

21

Irrigation
Summary.
The Parks Department provides irrigation services to all City facilities including parks, lawn areas
around the various City buildings, boulevard and curb lawn areas in some street right-of-ways, etc.
While the City’s annual water bill is relatively small compared to the electric bill that does not mean
that we should not continually look for efficiencies and ways to reduce those bills, while maintaining
a quality appearance for the facilities.
The Parks Department has slowly but surely been
expanding the range of the “Sentinel” Sprinkling System,
which reduces the amount of water needed to irrigate by
both measuring the water content in soil and the humidity
of the air. These measurements are fed into a computer
system which will only turn on the irrigation system for
any given area when pre-set conditions are met. This
system will then not only eliminate the wasteful situations
of sprinkling an area during a rain storm, but will only turn
on when the soil and air conditions call for irrigation.
The amount of irrigation needed is also very dependent on the vegetation in place and the
maintenance practices. For example, turf grass needs a high level of irrigation and maintenance in
general while many perennial gardens and natural “prairie type” areas need little if any irrigation and
maintenance beyond what Mother Nature provides. The City should continue to evaluate the
“natural” look for some of our park and open space areas vs. the meticulously manicured lawn look.
The Holland BPW has also been investing heavily in a grey water irrigation loop system that will
ultimately provide treated waste water for irrigation purposes to many of the City’s largest irrigation
users, such as Hope College and the City Parks Department. This is an excellent and farsighted
BPW initiative, especially in our water rich region, as they work to transform a “waste” product into
a value added product that can be sold. This is a perfect example of an initiative that is good for the
environment and makes good business sense.
The irrigation system for the new Downtown city parking deck is also a shining example of a best
management practice to use rain water collected from the site in a below ground cistern to irrigate
the vegetation on the site.
Plan Recommendations.
This Plan recommends that the Sentinel sprinkling system continued to be installed in areas like
cemeteries and high use recreation areas where people have set expectations regarding the
appearance of these public spaces. The portion of Graafschap Cemetery that has not yet been
improved with the Sentinel system should have it installed. In the future when Smallenburg Park is
to be renovated, the Sentinel system should also be installed there in the high use areas. This Plan
also recommends that the Parks Department continue to transform some less used public spaces
and parks to a more natural state (e.g. let the heavily wooded interior portion of Prospect Park go
natural with no mowing and no leaf removal).
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Action Plan 2009.
The portion of Graafschap Cemetery that has not yet been improved with the Sentinel system
should have it installed.
Action Plan FY 2012.
This Plan recommends installation of the Sentinel irrigation system in Matt Urban Park, as well as
the installation of a new pump system at the Maplewood Youth Complex. Regarding the later,
quotes are in hand for a new pump system that would provide very good electrical savings and
would provide enough water to cut the irrigation time by 50% for this highly used signature complex
for our youth.
While not completely related to irrigation, this Plan calls for an internal study to be completed by
March of 2012 regarding management plans for the less used public spaces and parks. The major
theme of this study is to determine which public spaces/parks may revert to a more natural state,
which may provide real cost savings in the form of reduced irrigation and lawn and tree
maintenance, would have positive environmental impacts by reducing air emissions from equipment,
and reducing or eliminating fertilizing and herbicide applications and leaf removal activities.
A preferred way to begin implementation of new park management plans is to pick a pilot project
for this year, such as Prospect Park and begin documenting the cost savings and monitoring the
state of the park and seeking opinions from neighborhood residents regarding the changes.
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Vehicle Fleet
Proposed Idling policy
Summary.
The City of Holland is always striving to be more environmentally conscious and continually pursues
initiatives that will save our taxpayers money. One such initiative is creating an idling policy for City
owned vehicles and equipment. The idling of vehicles and equipment is sometimes necessary,
especially for emergency response providers, however unnecessary idling is certainly wasteful of
fuels and leads to higher costs for fuel. Increased emissions caused by unnecessary idling also
negatively impacts the environment by reducing local air quality, which may contribute to human
respiratory problems, and producing unnecessary green house gases.
There are several myths associated with idling vehicles that need to be dispelled. A few of them are
as follows:
Myth #1: It uses more gas to stop and start my vehicle.
Reality: It has been found that 10 seconds of idling uses the same
amount of fuel as stopping and starting a vehicle.
Myth #2: Vehicles need to warm-up for 10 minutes (or more) before
they can be driven.
Reality: Due to advances in technology, this is no longer needed. Heavy duty vehicles need only
warm-up for three to five minutes, no matter the temperature, and light duty vehicles need only
warm-up for 30 seconds, no matter the temperature.
Myth #3: It is harder on vehicles to stop and start it all the time vs. letting them idle.
Reality: Studies show that frequent restarting has little impact on engine parts such as the battery and
starter motor. The wear on components that restarting the engine causes adds about $10 a year to
the cost of driving - money that is recovered several times over in fuel savings from reduced idling.
Other facts include:
• An average sized gasoline engine uses a little over ½ gallon of fuel when idling for a one
hour period, and an average idling diesel engine uses a little over ¾ gallon of fuel for the
same time period. Reducing idling time by 10 minutes a day per vehicle translates into a
total of 60 hours a year, which equates to a fuel savings of 26 gallons a year (Office of
Energy Efficiency, Natural Resource Canada and Ontario Ministry of Transportation). If
fuel is priced at $4 a gallon, one can see that this very simple change of reducing idling time
by 10 minutes a day per vehicle will save over $100 a year in fuel costs. If these savings are
spread out to our entire vehicle fleet, we can begin to see the reality of some rather
substantial fuel cost savings.
• The EPA states that 33% of our nationwide CO2 emissions come from transportation.
CO2 is one of the leading greenhouse gases that are contributing to global climate change.
• An idling vehicle emits nearly 20 times more air pollution than one traveling at 31 MPH.
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•

Engine wear is greater at prolonged idle than during normal operation. Excessive idling can
damage an engine’s components, including cylinders, spark plugs and the exhaust system.

Policy Statement.
To protect public health and improve the environment by reducing vehicle and equipment emissions
while conserving fuel. Less idling time is good for the environment because it reduces air pollution,
noise and fuel use. It also reduces wear and tear on engines, lengthens engine life, saves money and
contributes to a cleaner atmosphere. Reducing idling simply makes good sense.
Definitions.
“Idling” means the engine is running while the vehicle is stationary or the piece of equipment is not
performing a job function.
“Vehicle” means cars, trucks, vans, motorcycles and off-road equipment.
“Equipment” means any self-powered/person operated equipment used in support of municipal
operations and services (i.e. lawn mower, back hoe, weed wacker, etc.)
Policy.
City of Holland employees shall turn off the vehicle or piece of equipment if they are to idle for 10
seconds or more. (Consider extending the policy to city contractors, subcontractors, and vendors
doing business with the city.)
Exceptions.
• A vehicle may idle while forced to remain motionless because of on-street traffic, when
required to yield the right-of-way to responding emergency vehicles, at an official traffic
control device or signal, or at the direction of a law enforcement officer.
• A vehicle may idle under extreme weather conditions or any other time when the health and
safety of employees or others may be jeopardized.
• An emergency or public safety vehicle and equipment at emergency scenes where lights,
and/or other accessories are needed to accomplish the mission.
• Police Department vehicles working traffic enforcement details.
• Transportation Services and Parks Department vehicles at job sites requiring the use of
emergency lights and/or other accessories to accomplish their assignment.
• A vehicle may idle for maintenance, servicing, repairing or diagnostic purposes if idling is
required for such activity.
Education.
All Department heads and supervisors shall ensure that their staff is aware of this policy and this
Idling Policy shall be posted in all workplaces. Drivers that do not conform to this policy shall be
alerted to their non-conformance and instructed by their supervisors to abide by the policy
requirements.
Plan Recommendation/Action Plan 2009.
This Plan recommends that in 2009 the City Energy Advisory Committee request input from all City
Departments regarding this proposed policy and make changes to it as they deem necessary. Once
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this committee has made their changes they should forward a final proposed policy to the City
Manager for his review and implementation.
Action Plan FY 2012.
An idling policy should be crafted and rolled out City-wide this year.

Hybrid, plug-in hybrid and electric vehicles.
Plan Recommendations.
This Plan recommends that hybrid, plug-in hybrid (when
they come to market) and electric vehicles be included in
bid specifications for new vehicles in our fleet.
Furthermore, this Plan recommends that the City be willing
to purchase said type vehicles, assuming they meet the
minimum bid specifications, even if they may not be the
lowest in upfront cost. The first of the plug-in hybrids
(Chevy Volt) are scheduled to come to market in late 2010.
Additional plug-in hybrid models will be coming to market
over the next few years.
Action Plan 2009.
This Plan recommends that the City Energy Advisory Committee study and prepare a report for the
City Manager regarding the technical and logistical aspects of providing electrical charging stations
for plug-in hybrid and all electric vehicles at various City facilities.
Action Plan FY 2012.
Per the Vehicle and Equipment Purchasing Policy dated April 6, 2011, this plan recommends that
the City closely evaluate the purchase of plug-in and/or all electric cars and light duty trucks when
making vehicle purchases this year.

Bio-fuels.
Plan Recommendations/Action Plan 2009.
This Plan recommends that all new City vehicles be able to accommodate
bio-fuels in the form of E85 and other E blends for gasoline vehicles,
including regular hybrid, plug-in hybrid, or traditional internal combustion
powered vehicles. This Plan also recommends that all City diesel vehicles
(1990 models and later) be fueled with a bio-diesel B blend of B5 - B20,
depending on the season.
Action Plan FY 2012.
This Plan recommends that all new City vehicles be able to accommodate bio-fuels in the form of
E85 and other E blends for gasoline vehicles, including regular hybrid, plug-in hybrid, or traditional
internal combustion powered vehicles. Regarding the actual use of bio-diesel (B5 – B20) in our
diesel fleet and the potential use of E blends in our gasoline fleet of vehicles, this Plan recommends
that our Community Energy Plan (CEP) consultants be asked to further analyze the pros and cons
of using these fuel blends within the context of “are there more efficient and cost effective means of
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reducing green house gas emissions and other pollutants with the incremental cost we are forced to
pay for bio-diesel in particular”? In other words, we spent $210 per short ton of GHG emission
savings by using bio-diesel vs. mineral diesel during the first phase of the demonstration project.
Could we have used the $37,000 additional incremental expense that went to purchase bio-diesel and
instead have used it towards attic insulation in City Hall, or replacing a boiler in the greenhouse, etc.
and have saved more money and have reduced GHG and other emissions more so than by using
bio-diesel?

Propane and CNG fuels.
Plan Recommendations/Action Plan 2009.
This Plan recommends that the City Energy Advisory Committee study and prepare a report
regarding the pros and cons of using these fuels as alternatives to regular liquid and bio-fuels.
Action Plan FY 2012.
This Plan recommends that the CEP consultants also be asked to provide a report or narrative in
the CEP regarding the pros and cons of using these fuels as alternatives to regular liquid mineral and
bio-fuels.

Fuel Depot.
Plan Recommendations.
This Plan recommends that the City begin a conversation with Holland Public Schools and the other
users of the fuel depot located on Waverly Road to add additional fuel pumps to accommodate E85
and a seasonal bio-diesel blend (B5 and B20). Indeed MAX Transit, the City of Holland, Holland
Public Schools and the Holland Board of Public Works have all approved a demonstration project
that will provide an above ground bio-diesel tank at the depot. The four participant organizations
will each have two vehicles participate in the demonstration project for a one year period where
those designated vehicles use the bio-diesel fuel. At the end of the demonstration project, the
participants will prepare a full analysis of how the vehicles fared compared to petroleum diesel
fueled vehicles.
Action Plan 2009.
This Plan recommends that joint action be taken to secure financing and/or grants to install a
separate E85 tank and pump at the depot, or look into the option of having an on-site and above
ground fuel blender that can pump regular unleaded gasoline from an existing underground tank and
blend it with E100 stored in an above ground tank to make E85. Demand for this type of fuel from
the four depot users will likely be low at this time, but unless the users take the steps to actually
provide for the supply of this fuel, the flex fuel vehicles that the City and others should be
purchasing will not be able to take advantage of the E85 bio-fuel option.
Regarding bio-diesel, if the demonstration project that will be completed in 2010 has good results
and a decision is made to start using B fuel blends, there apparently is no need to install a separate
underground tank. A low B ratio blend can simply be loaded into the existing tank for colder
weather operations and higher B ratio blends can be loaded into the tank for warm weather
operations.
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Action Plan FY 2012.
This plan recommends that the City pursue grant funding, perhaps from the Clean Energy Coalition
to install an ethanol blending pump at the fuel depot.
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City Infrastructure
Sidewalks.
Summary.
The City has sidewalks along public streets as
follows:
• 71.5 miles of streets with sidewalk on both
sides
• 32 miles of streets with sidewalk on one
side
• 53 miles of streets with no sidewalk
This includes about 11 miles of State highway
within the City of which the only sidewalks are
located along a portion of M-40.
Plan Recommendations/Action Plan 2009.
The only new sidewalk planned for the 2009 construction season is a one mile segment on the south
side of 40th Street from South Washington Avenue to Lincoln Avenue. This large sidewalk project is
a component of the 40th Street reconstruction project. The City also has an annual sidewalk
replacement program where some of the worst segments of sidewalk are replaced in an ongoing
process.
Action Plan FY 2012.
This Plan recommends that sidewalks be installed on both sides of the street for the following street
reconstruction projects scheduled for this year:
• Matt Urban Drive from South Washington Avenue west to the City limits
• 48th Street from Waverly Road east to the City limits
Additionally, this Plan supports the plans to install a sidewalk/shared use path along Lincoln Avenue
(M-40) from 40th Street south to 48th Street, then south on M-40 to the I-196 overpass.

Bike paths.
Summary.
While there are no AASHTO standard designated bike lanes or paths in the City, the City has striped
about 4 miles of major streets with 3’-4’ paved shoulders:
• East 8th Street from Paw Paw Drive to Country Club Road - 0.89 miles
• West 32nd Street from Ottawa Avenue to Old Orchard road - 2 miles
• Country Club Road from 8th Street to 16th Street - 0.5 mile
• Lincoln Avenue from 64th Street to 143rd Street - 0.5 miles
The only local street that is striped with a paved shoulder is South Kensington Drive that measures
in with 0.27 miles of paved shoulder.
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Plan Recommendations/Action Plan 2009.
While there are no new bike paths or bike lanes planned for the 2009 construction season, the
pavement in the 40th Street reconstruction project will very likely be striped with a 3’-4’ paved
shoulder modeled on the 2008 Country Club Road reconstruction project. Also for 2009 the City
will continue our work with the Macatawa Cycling Club and area bike shops to identify some of the
best bike routes through town, and then possibly sign them.
Action Plan FY 2012.
The Plan recommends that the Matt Urban Drive, Central Avenue and 48th Street reconstruction
projects include striped bike lanes.

Trails/Paths.
Summary.
There are some special paths located in the City as follows:
• Heinz/Kollen Park Boardwalk that extends from the South Shore Village area east along the
lakeshore to the old Western Tool Works site
• Holland Wellness Trail located through the central neighborhoods on public sidewalks and
city parks
• Apple Trail located on the property of Trinity Reformed
Church
• Many trails located within some of the larger City parks
such as Van Raalte Farm and Paw Paw Park
Plan Recommendations.
While there are no specific plans for increasing trails and paths
in 2009, this plan recommends that when funding may again be
available from the State Department of Community Health that
we partner with the Ottawa County Health Department to create a Holland Heights Wellness Trail
modeled on the wellness trail located in the central city.
Action Plan FY 2012.
This Plan recommends that the City step up its engagement with the Ottawa County Parks
Department to see the construction of the Macatawa Greenway Trail segment located on the old
Holland Country Club site constructed this year.

Watershed/Storm water management.
Summary.
The City lays completely within the Macatawa River watershed, which means that all water runoff
from rain events and snow melt ultimately end up in Lake Macatawa and Lake Michigan. While the
quality of Lake Michigan water is very good (source of our drinking water!), that cannot be said for
Lake Macatawa. Lake Macatawa suffers from an elevated level of phosphorus, which leads to an
elevated level of plant and algae growth in the water that adversely affects the visual quality of the
water for human recreational activities like boating and swimming. This problem with high
phosphorus levels in the lake is not new (hence the original name of Black Lake), however, since the
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time of European settlement the water quality has steadily declined due to human activity, and the
State and EPA have effectively mandated that we (MACC area) improve the quality of the lake.
The MACC has taken a leadership role in banding the City of Holland with our adjoining
municipalities in filing a joint storm water pollution prevention plan with the Michigan Department
of Environmental Quality. This plan includes the tangible things we are committed to doing to
specifically reduce the loading of phosphorus into water runoff that makes its way into Lake
Macatawa, along with educational efforts to change people’s behaviors and activities that adversely
affect water quality. Items we (City and MACC) have completed or continue to do on an ongoing
basis include the following:
• Increasing the frequency of street sweeping
• Cleaning catch basins in the storm water system on
a regular basis
• Constructing some storm water demonstration
projects that seek to reduce the amount of storm water
into the system and to improve the quality of the water
through the use of rain gardens and other water filtering
systems. One project has been completed by the City in
Smallenburg Park. Projects may also have been
completed by other MACC members.
• Limitations on the application of fertilizers and other pest control measures
• The regional Upper Mac storm water project that has similar goals to our smaller
demonstration projects in the city
• Educational DVD’s and story books that target both adults and children
• Both Ottawa and Allegan Counties approved ordinances that prohibit the use of phosphorus
fertilizers, unless you are a farmer or meet one of the exceptions
Plan Recommendations.
This Plan recommends that work be completed on
the following items:
• Adoption of a local storm water ordinance
that includes standards for development activities
and post development activities
• Adopt a list of acceptable BMP’s that include
low impact development standards (LID’s) such as
rain gardens and pervious pavement
• Move beyond storm water demonstration
projects and start to mainstream the things we (City)
have learned into our street reconstruction and
building projects.
Action Plan 2009.
A local storm water ordinance that includes standards for development activities and post
development activities should be written by City staff and adopted by City Council in 2009.
Additionally, the City should include BMP’s and LID’s in our 40th Street and Maple Avenue
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reconstruction plans. We should then commit to including BMP’s and LID’s in all of our future
street and utility improvement plans.
Action Plan FY 2012.
Same as 2009.

Snowmelt and Potential District Heating System.
Summary.
The downtown snow melt system is truly a gem and is another creative example of turning a
“waste” product into something of immense value. In this situation, excess heated water from the
DeYoung Power Plant is piped throughout the downtown area to melt snow on the streets and
sidewalks. This not only creates a convenient and safe atmosphere for customers and employees
alike of Downtown establishments, but it saves maintenance time, effort and money for the City as
we do not need to remove snow from those areas in the winter time. This system has also provided
the City with an excellent marketing angle for wintertime customers that is unmatched in West
Michigan.
Plan Recommendations.
While there appears to be no plans for expansion of this system in 2009, this Plan suggests that
more attention should be given to the opportunities for heating and cooling downtown buildings via
this system. Is there still enough residual heat/energy that can be extracted from the system for
purposes of heating after it has been piped under the various City streets?
Action Plan FY 2012.
The Community Energy Planning consultant is currently studying and evaluating what can be done
to expand the current snowmelt system and potentially create a new district heating system.

Street trees.
Summary.
Holland is a Tree City USA city for 28 years running, and street trees are a huge tangible reason why
the City of Holland is a great place to live. The ambience and settled in feeling they provide to our
residential areas and Downtown offer a stark difference to the many new residential areas that have
sprouted up in the suburban areas on former cropland. Leafed out street trees and trees in general
do an excellent job of cooling the environment
during the hot summertime, and they are good for
our health as they help reduce air pollution by
absorbing pollutants into their systems. Street
trees are also good for our mental health as they
provide a calming sense of enclosure to our
streetscape and residential front yard areas.
However, we must not take our trees for granted
because our urban forest is quite literally under
attack and many of the trees are coming to the end
of their lives.
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For the past 5-10 years, the City has been removing more trees than we have been planting. The
main reason for this is that quite simply a majority of our street trees are now in their prime or past
their prime and have to increasingly be cut down as storms and insect pests take their toll on our
large mature trees. The Emerald Ash Borer is an insect that is poised to potentially devastate our
large population of ash trees, as is happening to many communities throughout the state.
The Parks Department now averages removing between 200-400 street trees and other trees that are
located on public property, while the Parks Department 2009 budget calls for planting only 80 trees.
However, over the past few years there have been at least a few hundred trees planted in Kollen
Park, Van Bragt Park and other city parks as well as 200-300 trees being planted as components of
street reconstruction projects like the River/Michigan Avenue project. Private donations and
development requirements provide a varying number of additional trees into our urban forest, but
we remain strongly on the negative side of the tree planting to tree removal ratio.
While we can likely continue this trend for a handful of additional years, we cannot continue it much
longer without starting to “rob” from the quality of life we will be leaving for our children,
grandchildren, and great-grandchildren. We simply must find the resources and/or change some of
our policies that do not allow a private homeowner for instance to plant a tree in the curb lawn area,
and to start aggressively planting more trees than we are removing. If we do not choose to change
our course soon, we will quickly lose the environmental ambience that we take for granted.
Plan Recommendations/Action Plan 2009.
This Plan calls for the planting of the 80 trees already noted in the Parks Department budget. This
Plan also calls for the summoning of creative ways to quite simply plant more trees so the ratio
between removals and plantings is at least equal.
Action Plan FY 2012.
This Plan calls for the planting of 100 trees, plus the planting of trees to be associated with street
reconstruction projects. This Plan also calls for the summoning of creative ways to quite simply
plant more trees so the ratio between removals and plantings is at least equal. An evaluation needs
to be completed as to whether homeowners should be allowed to plant trees in curb lawn areas
upon approval of the Parks Department.
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Solid Waste/Recycling
Summary.
The City’s solid waste and recycling program formally began in 1994. Over the 15 years the
program has been in existence it can be qualified as being a shining success. While approximately
the first 12 years saw steadily increasing participation in the recycling program as evidenced from
increasing amounts of materials, the past few years has seen a leveling off of the materials being sent
into the recycling stream. There may be several reasons for this trend with the most obvious reason
being a reduction in the number of customers as the City has experienced a drop in population.
Other reasons for this leveling off may include that customers have simply reached the point where
they are recycling most everything that can be recycled, and the recycler may have reached the
capacity of their system to sort out the recyclables.
The City also provides the following programs for its residents that can be qualified as recycling
programs:
• Annual fall leaf cleanup program
• Annual spring yard waste cleanup program
• Annual Project Pride Saturday in the Spring
• Project Pride coupons for residents to bring recyclables and
rubbish to Chef Container
During the mid-1990’s as a result of a State law that prohibits yard waste
from going to landfills, waste haulers started offering yard waste bins for residents to dispose of
grass clippings, leaves, branches and other vegetative matter. These materials are brought to large
composting facilities where the resulting compost is sold or used by the composter.
While we can state our solid waste and recycling program is doing a great job and is a great value for
city residents, there are additional items that the City, its contracted waste/recycling hauler and
maybe even the Holland BPW can be doing to further reduce our waste, increase recycling and
provide an alternative energy source for BPW customers.
Plan Recommendations.
Continuing with the theme noted elsewhere in this plan that “waste” is a resource, this plan
recommends that the City, BPW and the current solid waste/recycling contractor begin a discussion
regarding a new program to recycle/divert organic waste in the “trash stream” to a bio-digester plant
that will create methane gas, which in turn is used to fire a turbine to create electricity. Not only
would such a plant reduce the tonnage of waste going to the landfill and therefore reduce our
tipping fees, we would also be producing “green energy” that could be applied towards the BPW’s
State RPS requirements, and produce compost that could be sold in the general market.
There are plenty of examples of municipalities that are currently doing this, with the chief example
being the City of Toronto, Ontario. On a smaller scale, there are bio-digesters currently operating in
West Michigan that are using animal manure to create methane, which in turn fires a generator to
produce electricity and heating for buildings.
In addition, the City may want to encourage a private company to collect and recycle grease and
other vegetable oil wastes from area food service establishments, schools, etc. that could then be
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converted to a bio-diesel to partially fuel for instance the Max Transit bus fleet, or our own City
and/or BPW vehicles.
Another example of converting waste to a usable product is using the hundreds of street trees that
the Parks Department cuts down on an annual basis as an energy source for heating the Parks
Department office/warehouse complex and possibly other adjacent facilities such as the MAX
Transit maintenance center and Holland Public School’s East K-8 school. Not only would such a
system save us the current $12,000 bill that we receive every year to have the street trees chipped
and hauled away, but it would save us thousands of dollars annually in heating bills.
Does this sound far-fetched? It should not because the City of Battle Creek is using a wood boiler
system right now to heat their renovated City Hall and Police Department.
Could this type of a boiler system be expanded to include the organic wastes from the spring and fall
cleanups for which we pay tens of thousands of dollars a year to have hauled away? Who knows,
but that should be investigated.
And finally this Plan suggests that a policy be adopted to more aggressively provide facilities for
people to recycle in all of our City public spaces. It is one thing to recycle in our private homes and
businesses, but the City should also be publicly supporting such actions by making it easy for a
resident or tourist to drop their empty water bottle or newspaper in a recycling bin in all of our City
parks, buildings and public spaces including the Downtown area.
Action Plan 2009.
This Plan recommends that we have GMB or another qualified consultant study the feasibility of
using the cut street trees as a fuel source for the heating of at least a portion of the Parks
Department office/warehouse complex. The Plan also recommends that we begin a discussion with
our waste hauler and the BPW regarding the feasibility of recycling/diverting organic waste in the
City “trash stream” to a bio-digester plant that will create methane gas and electricity.
Action Plan FY 2012
This Plan calls for the planting of 100 trees, plus the planting of trees to be associated with street
reconstruction projects. This Plan also calls for the summoning of creative ways to quite simply
plant more trees so the ratio between removals and plantings is at least equal. An evaluation needs
to be completed as to whether homeowners should be allowed to plant trees in curb lawn areas
upon approval of the Parks Department.
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Master Plan Amendments
The City of Holland will take a leadership role in promoting efficiency and conservation by
implementing the objectives adopted here and by adding these objectives to the City of Holland
Master Plan.
Renewable and Alternative Energy - The City of Holland will encourage the development and
use of local renewable and alternative energy resources.
Municipal Energy Efficiency and Conservation – The City of Holland will lead by example,
incorporating energy efficiency and conservation measures into existing facilities and operations, as
well as into plans for new buildings, additions and renovations.
Energy Efficiency and Conservation in Development – The City of Holland will encourage
energy efficiency and conservation through the local development review process and public
education.
Municipal Energy/Climate Change Plan – The City of Holland will appoint a task force or
charge an existing committee such as the Community Sustainability Committee to development a
municipal energy/climate change plan.
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Amendments to the City Code of Ordinances
•
•

Require a basic energy performance certificate for each dwelling unit in the city. Each
dwelling unit would need to meet minimum standards at the point of sale. Model this on the
smoke alarm certificate program.
Green Building Program – Potentially model the City of Chicago’s Green Building Program
and Scottsdale Arizona (http://www.scottsdaleaz.gov/greenbuildingprograms)

Action Plan FY 2012.
This Plan recommends that a study be undertaken to evaluate the pros and cons of diverting organic
materials in the municipal solid waste stream to be used as renewable energy sources before the
materials are composted. This Plan recommends that the Community Energy Planning consultant
be asked to evaluate this issue.
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Appendix A - GMB City Facilities Energy Audit
View a copy of the completed City facilities energy audit report at
http://www.cityofholland.com/Brix?pageID=1073.
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Appendix B - Energy and Resource Database Report

City of Holland
Energy Report

Compiled by Evan Kobes & Spencer Smith
August 2008

39

Table of Contents
I.

Introduction

II.

Energy & Resource Database
A. Natural Gas
B. Electricity
C. Fuel
D. Water
E. Wastewater

III.

Climatological Influences on Energy and Resource Consumption
A. Temperature & Natural Gas Consumption
B. Temperature & Electricity Consumption
C. Monthly Snowfall and Street Department Fuel Consumption
D. Conclusion

IV.

LED Streetlights

V.

LED Traffic Signals

VI.

Current Initiatives to Reduce Energy Consumption

VII.

Recommendations
A. Zero to Minimal Cost Measures
B. Low to Moderate Cost Measures
C. Moderate to High Cost Measures

VIII.

CHEFS

Appendix A: Printed Database Summaries
Appendix B: Instructions to Access Database Electronically
Appendix C: CHEFS Grant Proposal

40

I. Introduction
The United States and the world have been undergoing significant changes in the past century. A
post great depression and cold war era has led to a globalized economy and has advanced the
industrialization of many countries throughout the world. This sequence of events has driven the
cost of fuel sources to increase dramatically while creating ripple effects to the cost of all
commodities. The increased cost to produce and provide electricity, gasoline, and natural gas has
subsequently decreased consumers’ budgets and has strained economies throughout America.
This new energy ‘crisis’ has permeated throughout the country and the world. The crisis shows
similarities to the energy crisis of the 1970s. In May of 2008, in adjusted dollars, the cost per
barrel of oil surpassed the previous high from the 1970s. High demand for this expensive oil has
fueled the energy crisis more than any other factor.
A resurgence of energy saving tactics has occurred in response to increased energy costs. The
roots of this movement can be found in the energy crisis of the 1970s and is today known as
some permutation of ‘green living’ or ‘sustainable lifestyle’. Products branded ‘green’ are
generally environment friendly and toxin free. To establish a uniform understanding of green
products, organizations have created widespread energy efficiency standards. The United States
Green Building Council (USGBC), a non-profit organization, has a standard and rating system
for environmentally friendly buildings known simply as LEED (Leadership in Energy and
Environmental Design). The federal government has also come out with its own Energy Star
program that rates everything from small electrical appliances to commercial buildings.
Much of this push for green living stems from environmental concerns. Typical modes of
producing energy can result in environmental injustice that breeds acid rain, global warming, and
pollution. In response to this threat, the City of Holland must strive to be a steward of the
environment and promote sustainable lifestyles in the greater Holland area.
The Holland City Council recently discussed forming energy reduction goals for the City of
Holland. The City Manager, Soren Wolff, agreed and decided that an attainable goal would need
to be set. Before that goal could be determined, however, a basic understanding of the City’s
energy and resource consumption had to be attained.
The City Manager commissioned two interns, Evan Kobes and Spencer Smith, to investigate and
inventory the City of Holland’s energy use, creating a comprehensive database that includes five
years of electrical, natural gas, water, wastewater, and fuel data. This information was to be
collected from utility and fuel depot bills for City property and would not include the City’s
affiliated authorities or the City owned public utility (BPW).
The interns’ goal was to identify areas of energy and resource consumption, investigate the
consumption by taking tours of the City facilities and meeting with department heads, quantify
the consumption and create a workable database of energy use, investigate solutions for reducing
energy consumption, and create a report for Holland City Council on findings.
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The following report was created by Evan Kobes and Spencer Smith to help city leaders
understand the City of Holland’s present energy consumption, as well as propose a new direction
for Holland’s energy future.

II. Energy & Resource Database
Our examination of the City of Holland’s energy use led to the formation of an energy and
resource database. This database presents comprehensive, detailed information on types,
quantities, and costs of energy consumed by the City of Holland in the last five years (20032007). Five broad types of energy are included in the database: natural gas, electricity, water,
wastewater, and fuel. These areas of consumption represent a major cost to the city and directly
influence the environment. It should be noted, however, that energy consumption is not limited
to five areas. Nonetheless, this database is a strong starting point for the city’s endeavors in
tracking and reducing energy consumption.
Several important resources aided us in compiling the database. The Holland Board of Public
Works’s billing system was used to analyze electricity, water, and sewer usage. The Department
of Fiscal Services at City Hall then gave us access to natural gas utility bills and annual reports
on gasoline and diesel fuel consumption.
The energy and resource information we collected is organized into a series of Excel workbooks
for convenience and compatibility. These workbooks often contain many individual worksheets
with detailed, monthly information on energy usage.
The data can be accessed via two avenues: ‘Consumption by Resource’ or ‘Consumption by
Department’. The ‘Consumption by Department’ avenue is especially helpful for city employees
who are concerned about their own department’s energy and resource consumption. The
‘Consumption by Resource’ avenue, on the other hand, gives a more broad (yet detailed)
overview of the city’s consumption, which may be suitable for the City Manager, Assistant City
Manager, members of City Council, or others who wish to view the information this way. In any
case, City employees have access to both avenues and are encouraged to view the database in its
entirety.
Following are summaries of each energy area included in the database, as well as selected
screenshots from the Excel application. For instructions on accessing the entire database
electronically, see Appendix B.
A. Natural Gas
The City of Holland uses natural gas to heat buildings and water. Natural gas consumption is
measured in CCFs (100 cubic feet). The amount of natural gas consumed and subsequent cost
relies on four primary variables: outdoor air temperature, indoor air temperature desired, building
size, and level of insulation.
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Location
214 CENTRAL AVE (Downtown Public Restrooms)
279 KOLLEN PARK DR (Central Fire Station)
268 RIVER AVE (City Hall)
89 W 8TH ST (Police Dept)
150 W 8TH ST (Civic Center)
600 GRAAFSCHAP RD (Nature Center)
496 CENTRAL AVE (Greenhouse)
333 WYNGARDEN WAY (Transportaion Center)
429 E 24TH ST (Parks & Cemetery Warehouse)
1 LINCOLN AVE (Windmill Island)
1 LINCOLN AVE (Windmill Island)
1 LINCOLN AVE (Windmill Island Post House)
370 E 16TH ST (Pilgrim Home Cemetery)
370 E 16TH ST (Chapel)
391 E 16TH ST (Bouws Swimming Pool)
1076 E 16TH ST (VanRaalte Farm House)
761 WAVERLY RD (Waverly Fire Station)

Location
214 CENTRAL AVE (Downtown Public Restrooms)
279 KOLLEN PARK DR (Central Fire Station)
268 RIVER AVE (City Hall)
89 W 8TH ST (Police Dept)
150 W 8TH ST (Civic Center)
600 GRAAFSCHAP RD (Nature Center)
496 CENTRAL AVE (Greenhouse)
333 WYNGARDEN WAY (Transportaion Center)
429 E 24TH ST (Parks & Cemetery Warehouse)
1 LINCOLN AVE (Windmill Island)
1 LINCOLN AVE (Windmill Island)
1 LINCOLN AVE (Windmill Island Post House)
370 E 16TH ST (Pilgrim Home Cemetery)
370 E 16TH ST (Chapel)
391 E 16TH ST (Bouws Swimming Pool)
1076 E 16TH ST (VanRaalte Farm House)
761 WAVERLY RD (Waverly Fire Station)

2007
2006
Usage (CCF)
Cost
Usage (CCF)
Cost
541 $
592.95
570 $
717.83
10,145 $ 9,668.08
10,692 $ 11,146.58
24,484 $ 23,500.35
24,192 $ 25,723.04
60,912 $ 56,387.21
51,440 $ 53,178.82
30,368 $ 28,303.54
24,135 $ 23,360.40
867 $
858.20
1,042 $ 1,201.80
14,876 $ 14,108.88
16,030 $ 16,669.25
34,240 $ 33,879.65
32,540 $ 35,232.74
17,526 $ 16,753.63
16,935 $ 16,934.51
8,846 $ 8,390.11
7,861 $ 8,324.33
137 $
137.92
176 $
271.01
1,584 $ 1,575.47
1,474 $ 1,643.60
1,570 $ 1,590.82
1,546 $ 1,671.00
573 $
641.99
640 $
759.59
13,259 $ 13,372.90
12,031 $ 12,489.33
2,907 $ 2,839.28
2,901 $ 3,127.23
5,501 $ 5,369.36
5,515 $ 5,887.91
2007 Total
2006 Total
Usage (CCF)
Cost
Usage (CCF)
Cost
228,336 $ 217,970.34
209,720 $ 218,338.97
2005
2004
Usage (CCF)
Cost
Usage (CCF)
Cost
585 $
648.41
761 $
740.56
10,967 $ 10,043.51
10,554 $
8,337.53
24,850 $ 22,997.46
29,455 $ 23,320.26
68,120 $ 61,231.93
37,476 $ 30,325.50
23,005 $ 20,058.51
28,761 $ 22,167.85
1,217 $
1,272.34
1,043 $
979.67
14,871 $ 13,462.48
15,936 $ 12,476.67
40,422 $ 37,952.78
27,622 $ 23,129.87
17,254
15,707
19,462 $ 15,297.95
9,209
8,490
8,938 $
7,098.42
339
421
450 $
455.24
1,768
1,692
2,768 $
2,286.92
1,868
1,866
1,587 $
1,365.84
563
621
610 $
625.93
14,952
14,466
17,692 $ 14,537.13
3,777
3,735
3,486 $
2,907.57
5,804
5,570
5,710 $
4,674.01
2005 Total
2004 Total
Usage (CCF)
Cost
Usage (CCF)
Cost
239,571 $ 220,235.42
212,311 $ 170,726.92
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Location
214 CENTRAL AVE (Downtown Public Restrooms)
279 KOLLEN PARK DR (Central Fire Station)
268 RIVER AVE (City Hall)
89 W 8TH ST (Police Dept)
150 W 8TH ST (Civic Center)
600 GRAAFSCHAP RD (Nature Center)
496 CENTRAL AVE (Greenhouse)
333 WYNGARDEN WAY (Transportaion Center)
429 E 24TH ST (Parks & Cemetery Warehouse)
1 LINCOLN AVE (Windmill Island)
1 LINCOLN AVE (Windmill Island)
1 LINCOLN AVE (Windmill Island Post House)
370 E 16TH ST (Pilgrim Home Cemetery)
370 E 16TH ST (Chapel)
391 E 16TH ST (Bouws Swimming Pool)
1076 E 16TH ST (VanRaalte Farm House)
761 WAVERLY RD (Waverly Fire Station)

2004-2007 Total
Usage (CCF)
Cost
2,457 $ 2,699.75
42,358 $ 39,195.70
102,981 $ 95,541.11
217,948 $ 201,123.46
106,269 $ 93,890.30
4,169 $ 4,312.01
61,713 $ 56,717.28
134,824 $ 130,195.04
71,177 $ 64,693.31
34,854 $ 32,303.00
1,102 $ 1,285.50
7,594 $ 7,197.70
6,571 $ 6,493.37
2,386 $ 2,648.70
57,934 $ 54,865.15
13,071 $ 12,608.69
22,530 $ 21,501.58
2004-2007 Grand Total
Usage (CCF)
Cost
889,938 $ 827,271.65

Unlike the rest of the database, this natural gas summary covers only four years of data. The
City’s natural gas provider, SEMCO, could only supply us with information starting in January
2004. You can see a general trend of increased cost to the City of Holland. In 2004, the new
police station and transportation services building were completed, and increased the City’s total
natural gas consumption.
B. Electricity
Across America, electricity powers homes, businesses, and other institutions. It is responsible for
powering any and all plug in devices and is measured in kWh (kilowatt hours). The cost of
powering electronic devices is dependent the wattage, amperage and voltage each specific device
uses. Obviously, the longer a device is left on the more electricity it will draw. However, if a
device is turned off, it will still draw some residual power when connected to a power source.
The only way to completely stop a device from drawing power is to prevent it from having a
complete circuit, that is, unplug it.
As the City expands, its electricity consumption also increases. For example, the Airport Tunnel,
which was completed in 2005, draws a significant amount of electricity. The City’s total electric
use is reflective of that consumption.
In the screenshot below, you will notice that the amount of electricity consumed for street and
parking lights is unavailable. This is because City of Holland streetlights are not metered. We
estimate, however, the total electricity consumed by streetlights to be over 2,000,000 kWh.
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Service Group
Main Buildings
Traffic Signals
Street & Parking Lights
Parks & Recreation
Miscellaneous (e.g. Police Antenna, Sirens)

Service Group
Main Buildings
Traffic Signals
Street & Parking Lights
Parks & Recreation
Miscellaneous (e.g. Police Antenna, Sirens)

Service Group
Main Buildings
Traffic Signals
Street & Parking Lights
Parks & Recreation
Miscellaneous (e.g. Police Antenna, Sirens)

2007
2006
Usage (kWh)
Cost
Usage (kWh)
Cost
3,090,801 $ 246,984.03
3,075,493 $ 246,807.66
817,245 $ 84,616.29
774,312 $ 80,372.56
N/A
$ 396,305.47 N/A
$ 404,381.48
568,453 $ 62,699.68
558,649 $ 61,447.96
27,556 $ 3,732.50
25,279 $ 3,406.86
2007 Total
2006 Total
Usage (kWh)
Cost
Usage (kWh)
Cost
4,504,055 $ 794,337.97
4,433,733 $ 796,416.52
2005
2004
Usage (kWh)
Cost
Usage (kWh)
Cost
3,272,475 $ 228,990.30
2,700,017 $ 185,751.16
762,340 $ 72,015.85
761,712 $ 66,272.82
N/A
$ 374,234.89 N/A
$ 313,277.79
567,621 $ 56,813.93
523,845 $ 50,427.68
24,463 $ 3,276.55
25,165 $ 3,224.79
2005 Total
2004 Total
Usage (kWh)
Cost
Usage (kWh)
Cost
4,626,899 $ 735,331.52
4,010,739 $ 618,954.24
2003
2003-2007 Total
Usage (kWh)
Cost
Usage (kWh)
Cost
1,782,309 $ 122,393.74 13,921,095 $ 1,030,926.89
773,271 $ 66,382.47
3,888,880 $ 369,659.99
N/A
$ 302,376.15
$ 1,790,575.78
472,915 $ 44,218.34
2,691,483 $ 275,607.59
22,463 $ 2,462.76
124,926 $
16,103.46
2003 Total
2003-2007 Grand Total
Usage (kWh)
Cost
Usage (kWh)
Cost
3,050,958 $ 537,833.46 20,626,384 $ 3,482,873.71

C. Fuel
Gasoline and diesel fuel power our motor vehicle driven world. These fuel sources are consumed
daily to transport commodities and people. The cost to purchase fuel depends on a market price,
and therefore constantly fluctuates. Since 2002, the cost of a barrel of oil has doubled, doubled
again, and nearly doubled once more. One month prior to the end of the last fiscal year, City of
Holland fuel expenditures reached the budgeted amount, forcing the City to readjust the fuel
budget. The City departments that consume the most fuel are the Police Department, Fire
Department, and Department of Transportation Services. The City of Holland currently owns
zero hybrid vehicles and only a handful of flex fuel sedans.
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Fuel Type

Unleaded Gasoline
Diesel Fuel

Fuel Type

2007

2006

2005

Usage (Gallons)
Cost
Usage (Gallons)
Cost
Usage (Gallons)
Cost
73,997.80 $ 158,390.13
70,886.40 $ 135,964.28
71,721.30 $ 114,464.82
51,448.20 $ 112,703.75
45,039.40 $ 91,393.67
50,679.40 $ 88,033.67
2007 Total
2006 Total
2005 Total
Usage (Gallons)
Cost
Usage (Gallons)
Cost
Usage (Gallons)
Cost
125,446.00 $ 271,093.88
115,925.80 $ 227,357.95
122,400.70 $ 202,498.49

2004

2003

2003-2007 Total

Usage (Gallons)
Cost
Usage (Gallons)
Cost
Usage (Gallons)
Cost
Unleaded Gasoline
74,952.60 $ 89,958.82
73,806.50 $ 71,202.63
365,364.60 $ 569,980.68
Diesel Fuel
43,859.50 $ 50,621.93
36,797.30 $ 34,325.26
227,823.80 $ 377,078.28
2004 Total
2003 Total
2003-2007 Grand Total
Usage (Gallons)
Cost
Usage (Gallons)
Cost
Usage (Gallons)
Cost
118,812.10 $ 140,580.75
110,603.80 $ 105,527.89
593,188.40 $ 947,058.96

The City of Holland’s records for fuel consumption are some of the best kept records at City
Hall. While there is no real significant change in fuel use over the past five years, there is a
dramatic change in annual cost. This trend will more than likely continue. The City of Holland
simply cannot afford to do nothing about its fuel consumption. Significant changes must be made
for there to be any reduction in the City’s fuel costs.
D. Water
The City of Holland’s most abundant resource is water. The City has many innovative
applications for its water use, including the snowmelt system. As a result of Bouws Pool and
citywide sprinkling systems, The Department of Leisure and Cultural Services consumes more
water than any other City entity.
Service Group
Main Buildings
Sprinkling
Park Bathrooms & Drinking Fountains
Fire Protection

Service Group
Main Buildings
Sprinkling
Park Bathrooms & Drinking Fountains
Fire Protection

2007
2006
Usage (CCF)
Cost
Usage (CCF)
Cost
5,642 $ 5,970.60
5,491 $ 5,787.55
89,088 $ 85,735.33
81,053 $ 77,708.89
1,441 $ 1,892.75
3,926 $ 4,113.57
$ 1,094.36
$ 1,090.56
2007 Total
2006 Total
Usage (CCF)
Cost
Usage (CCF)
Cost
96,171 $ 94,693.04
90,470 $ 88,700.57
2005
2004
Usage (CCF)
Cost
Usage (CCF)
Cost
5,413 $ 5,451.80
4,781 $ 4,566.46
104,757 $ 96,051.83
82,410 $ 70,325.81
1,707 $ 2,061.78
1,176 $ 1,473.88
$ 1,021.06
$
688.53
2005 Total
2004 Total
Usage (CCF)
Cost
Usage (CCF)
Cost
111,877 $ 104,586.47
88,367 $ 77,054.68

46

Service Group
Main Buildings
Sprinkling
Park Bathrooms & Drinking Fountains
Fire Protection

2003
2003-2007 Total
Usage (CCF)
Cost
Usage (CCF)
Cost
5,464 $ 4,749.87
26,791 $ 26,526.28
67,020 $ 53,900.31
424,328 $ 383,722.17
1,348 $ 1,484.75
9,598 $ 11,026.73
$
429.95
$ 4,324.46
2003 Total
2003-2007 Grand Total
Usage (CCF)
Cost
Usage (CCF)
Cost
73,832 $ 60,564.88
460,717 $ 425,599.64

E. Wastewater
Wastewater is calculated by the Holland Board of Public Works (BPW) after analyzing the water
consumption. The BPW charges more for wastewater than water because of treatment and
sanitization processes.
Service Group
Main Buildings
Park Bathrooms & Drinking Fountains

Service Group
Main Buildings
Park Bathrooms & Drinking Fountains

Service Group
Main Buildings
Park Bathrooms & Drinking Fountains

2007
2006
Usage (CCF)
Cost
Usage (CCF)
Cost
4,589 $ 8,835.90
4,632 $ 8,940.98
948 $ 2,084.18
3,208 $ 4,184.58
2007 Total
2006 Total
Usage (CCF)
Cost
Usage (CCF)
Cost
5,537 $ 10,920.08
7,840 $ 13,125.56

2005
2004
Usage (CCF)
Cost
Usage (CCF)
Cost
3,849 $ 7,432.17
3,105 $ 5,945.63
1,376 $ 2,881.88
1,266 $ 2,645.02
2005 Total
2004 Total
Usage (CCF)
Cost
Usage (CCF)
Cost
5,225 $ 10,314.05
4,371 $ 8,590.65
2003
2003-2007 Total
Usage (CCF)
Cost
Usage (CCF)
Cost
3,986 $ 7,402.84
20,161
38,558
3,056 $ 4,263.91
9,854
16,060
2003 Total
2003-2007 Grand Total
Usage (CCF)
Cost
Usage (CCF)
Cost
7,042 $ 11,666.75
30,015 $ 54,617.09

Again, the entire database is available electronically. Please see Appendix A for all summaries
and Appendix B for instructions on accessing the database. The following chart depicts the City
of Holland’s total energy consumption and costs for the past five years (2003-2007).
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2003-2007 Total
Electricity (kWh)
20,626,384

Cost
$ 3,482,873.71

N.Gas (CCF)
889,938

$

Cost
827,271.65

Fuel (Gallons)
593,188.40

$

Cost
947,058.96

Water (CCF)
460,717

$

Cost
425,599.64

Wastewater(CCF)
30,015 $

Cost
16,059.57

2003-2007 Total Cost
$ 5,698,863.53

III. Climatological Influences on Energy and Resource Consumption
In setting energy reduction goals and assessing ongoing progress, city officials must be careful to
make provision for variables that influence energy and resource consumption. Many factors,
some of which are outside of human control, influence the amount of energy our municipal
government consumes. The largest and most influential of these variables are weather conditions
in West Michigan.
Without appropriate consideration of climatological influences, City of Holland employees
might inaccurately perceive a human-caused increase or decrease in energy consumption. For
example, an unusually warm or cold winter would naturally impact the natural gas consumption
of city buildings. We could consume 5% more or 5% less energy simply because of atmospheric
conditions. Thus, an analysis of weather patterns and their relationship to energy consumption is
necessary.
The following analysis serves two purposes: to develop greater understanding of various
relationships between weather conditions and energy consumption, and to develop simple
models to explain these relationships.
A. Temperature and Natural Gas Consumption
The first and most obvious relationship we examined was that of air temperature and the natural
gas consumption of city buildings. Because these buildings rely on natural gas for heating, the
amount of natural gas consumed is heavily reliant on outdoor temperatures. When Holland, MI
suffers long, cold winters, the City of Holland suffers expensive heating bills. Conversely,
unusually warm winter weather causes unusually low natural gas consumption. The chart below
depicts this inverse relationship.
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Natural Gas Consumption (CCF)

Temperature (Holland, MI) and
City of Holland Natural Gas Consumption
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Source(s): National Oceanic and Atmospheric Administration (NOAA) and City of Holland
Energy and Resource Database (as described in Section II).
The scatterplot above indicates there is a strong, negative, linear relationship between the
average monthly temperature (°F) in Holland, MI and the City of Holland’s natural gas
consumption (CCF). Months with average temperatures above sixty degrees Fahrenheit show
approximately constant amounts of natural gas consumption, giving the data a curved ‘tail’.
Another variable we can use to quantify the relationship between temperature and natural gas
consumption is called heating degree days. One heating degree day is accumulated for each
whole degree that the daily mean temperature is below 65 degrees Fahrenheit. Plotting these
figures with the city’s natural gas consumption produces the following chart.
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Natural Gas Consumption (CCF)

Heating Degree Days (Holland, MI) and
City of Holland Natural Gas Consumption
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Source(s): NOAA and City of Holland Energy and Resource Database
As evidenced above, there is a strong, positive, linear relationship between the heating degree
days in Holland, MI and the City of Holland’s natural gas consumption (CCF). Statistically, this
relationship is stronger than the relationship between average monthly temperatures in Holland,
MI and the city’s natural gas consumption.
The strength of this relationship can be quantified using a correlation coefficient (r). This
statistical value varies between -1 and 1 and measures the strength and direction of a relationship
between two variables. The correlation coefficient (r) for the observed relationship between
heating degree days in Holland, MI and the City of Holland’s natural gas consumption is about
0.96, indicating a strong, positive relationship.
The coefficient of determination (r2) can also be calculated to measure the strength of an
association. In the case of heating degree days and natural gas consumption, the coefficient of
determination (r2) equals 0.93. Statistically speaking, this means that 93% of the variation in the
City of Holland’s natural gas consumption is explained by the observed relationship between
heating degree days in Holland, MI and the city’s natural gas consumption.
Now that a strong relationship has been verified, a linear model can be created to approximate
the City of Holland’s natural gas consumption based on average monthly temperatures or heating
degree days. Two simple linear regression models are below.
Approximate City of Holland Natural Gas Consumption (CCF) =
57787.995 – 756.3 * (Average Monthly Temperature (°F) in Holland, MI)
OR
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4186.42 + 30.68 * (Heating Degree Days in Holland, MI)
Both of these equations will approximate the city’s natural gas consumption based on previous
trends and current climatological conditions. By using these models, city officials can take
meteorological influences into account when assessing energy reduction progress. If actual City
of Holland natural gas consumption is significantly higher or lower than the models predict
(based on current average monthly temperature or heating degree days), then the city may be
may actually be experiencing increased or decreased energy consumption.
The models, however, are approximations of the relationship between temperature and natural
gas consumption, and should be taken as such. While the calculations behind these linear
regression equations are sound, the equations themselves should only be used as a guide in
standardizing current natural gas consumption.
B. Temperature and Electricity Consumption
Air temperatures will also likely influence the city’s electricity consumption. During times of
extreme or extended heat, city buildings consume additional amounts of electricity for air
conditioning. Especially warm months correspond to especially high electricity consumption, as
displayed in the chart on the next page.

Electricity Consumption (kWh)

Temperature (Holland, MI) and City of Holland
Main Building Electricity Consumption
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Source(s): NOAA and City of Holland Energy and Resource Database
During months where the average temperature is above 70 degrees Fahrenheit, City of Holland
electricity consumption spikes. Although this is visually apparent in the chart above, the
statistical correlation between average monthly temperature in Holland, MI and City of Holland
electricity consumption is too small to allow for a linear approximation of the relationship.
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The correlation coefficient (r) for the observed relationship between temperature and electricity
consumption in Holland is approximately 0.53 and the coefficient of determination (r2) is
approximately 0.28. This means that only 28% of the variation in city electricity consumption is
explained by the observed relationship between temperature and electricity use.
Because of this weak correlation, producing a linear model to approximate electricity
consumption based on average monthly temperature would be statistically imprudent. However,
city leaders can still use their knowledge of this relationship to help measure energy reduction
progress. Using the scatterplot above, we would estimate the city’s main building electricity
consumption to be between 250,000 and 350,000 kWh during months of extreme heat. During
other parts of the year, main building electricity consumption would hover between 200,000 and
300,000 kWh. Again, these are approximations. However, such approximations may aid officials
in determining whether changes in energy consumption correspond to human influences or
environmental ones.
C. Monthly Snowfall and Street Department Diesel Fuel Consumption
A third relationship we examined pertains to diesel fuel consumption. As fuel costs continue to
rise, reducing our unleaded gasoline and diesel fuel consumption is tantamount. City of Holland
fuel consumption, however, also responds to climatological influences.
Weather conditions have the largest impact on fuel consumption in the Department of
Transportation Services. This department, which is responsible for plowing city streets,
experiences extremely high fuel expenditures during times of heavy snowfall. The relationship
between snowfall and diesel fuel consumption is displayed in the following charts.

Diesel Fuel Consumption (Gallons)

Snowfall (Grand Rapids, MI) and
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These charts suggest a moderate, positive, linear relationship between snowfall in West
Michigan and the Street Department’s diesel fuel consumption. As monthly snowfall exceeds 30
inches, monthly diesel fuel usage exceeds 5,000 gallons.
The relationship between snowfall in Holland, MI and the diesel fuel consumption is reasonably
strong. The correlation coefficient (r) and coefficient of determination (r2) are 0.89 and 0.78
respectively. These measures of statistical strength indicate that a linear model is reasonable for
approximation. A simple linear regression equation is below.
Approximate Transportation Services Diesel Fuel Consumption =
2098.07 + 155.83 * (Snowfall (Inches) in Holland, MI)
This equation, like the ones derived for natural gas consumption, can be used to standardize
energy usage based on climatological conditions. This equation, like the ones derived for natural
gas consumption, must also be used with care. The linear model above has the capability of
approximating diesel fuel consumption based on prior trends. It does not, however, have the
capability of determining the exact amount of diesel fuel Transportation Services will use in any
given month.
D. Conclusion
Many factors influence the city’s energy and resource consumption and many of them are
outside of human control. If Holland experiences an exceptionally warm winter, we may reduce
our energy consumption by 5% without doing anything. Likewise, we might consume 5% more
energy because of an exceptionally cold and snowy winter, despite frenzied attempts to reduce
energy consumption.
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Such variability requires that climatological influences be taken into account when assessing
energy reduction progress. The statistical tools presented in this section allow city leaders to
develop further understanding of a few relationships between weather and energy and to adjust
future energy usage based on weather conditions. In doing so, it will become clear whether the
city is truly reducing its energy consumption or not.

IV. LED Streetlights
As communities across the nation search for ways to reduce their energy consumption, many are
turning to LED streetlights. Replacing current high pressure sodium, mercury vapor, and metal
halide lights with light-emitting diodes (LEDs) is a relatively straightforward way to
significantly reduce the City of Holland’s energy consumption.
Currently, the Department of Transportation Services and the Holland Board of Public Works
lights the streets of Holland using over 2,500 light fixtures of varying style and wattage. Because
these lights are not metered by the Holland BPW, determining their exact energy consumption is
impossible. However, assuming the lights are energized from dusk until dawn, we estimate the
total electricity consumption from streetlights to be over 2,000,000 kilowatt hours (kWh). If this
estimate is accurate, street lighting accounts for approximately one third of the city’s annual
electricity consumption. In 2007, the Department of Transportation Services spent almost
$340,000 in utility costs to light the city’s streets. Because of the enormous amount of energy
streetlights consume and the enormous cost they impose, targeting street lighting as a way to
reduce energy consumption is increasing popular.
In June of 2008, the City of Holland and the Board of Public Works collaborated on an LED
street lighting trial. Five LED fixtures, which were loaned to the city from manufacturers, were
installed on East Eighth Street between Orlando Avenue and Brook Lane Avenue. The trial was
scheduled to take place for sixty days and public comment was solicited.
As of July 22, community responses to the new lights have been overwhelmingly positive. Many
residents expressed their satisfaction with the light quality as well as the energy savings. Most
felt the lights adequately lit the street and sidewalk and were pleased that LED light did not
spread to homeowners’ lawns or the night sky.
These are just a few of the many advantages of LED street lighting. In terms of energy
efficiency, LEDs use 50% less electricity than conventional streetlights. Their increased
reliability and extended lifespan also leads to a cost savings. LEDs benefit the environment as
well, in that they do not contain mercury, produce less light pollution, and lead to less carbon
dioxide emissions.
For these reasons, communities around the world are making the switch to LED streetlights.
Replacing current lights with LEDs comes at a cost. (The LED fixtures used in Holland’s
experiment cost $800 apiece, compared to $9 or $10 for a conventional bulb.) However, LED
streetlights – which consume far less electricity – will pay for themselves over time. The
environmental benefits also make LEDs an attractive lighting option. If the City of Holland
wishes to compete as a ‘green’ community, LED street lighting must be on our energy agenda.
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V. LED Traffic Signals
Unlike LED street lighting, LED traffic signals offer an immense economic incentive. Before
LED technology emerged, traffic signals across the country used incandescent bulbs to shine red,
yellow, or green. Because LEDs use drastically less electricity than incandescent lights, the
potential cost savings from replacing incandescent traffic signals with LED ones is massive. The
following is a summary of the traffic signals paid for by the City of Holland.
Current Intersections with LED Traffic Signals
5th St & Pine Ave
8th St & Pine Ave
16th St & River Ave
16th St & Hoover St
17th St & River Ave
River Ave & State Street (Flasher)
24th St & Waverly Rd
27th St & Michigan Ave

Total
8 Intersections

Current Intersections with Incandescent Traffic Signals
6th St & Pine Ave
7th St & College Ave
7th St & Pine Ave
7th St & River Ave
8th St & Central Ave
8th St & College Ave
8th St & Columbia Ave
8th St & Lincoln Ave
8th St & River Ave
8th St & US-31
8th St & Waverly Rd
9th St & Central Ave
9th St & College Ave
9th St & Lincoln Ave
9th St & Pine Ave
9th St & River Ave
10th St & River Ave
16th St & Country Club Rd
16th St & Lincoln Ave
16th St & Pine Ave
16th St & US-31
16th St & Waverly Rd
17th St & Pine Ave
17th St & Van Raalte Ave

24th St & US-31
32nd St & Graafschap Rd
32nd St & Michigan Ave
32nd St & Ottawa Ave
32nd St & US-31
32nd St & Waverly Rd
40th St & Washington Ave
40th St & Waverly Rd
48th St & Lincoln Ave (M-40)
48th St & Waverly Rd
Central Ave & US-31
Chicago Dr (M-21) & Waverly Rd
Lincoln Ave (M-40) & US-31
M-40 & Waverly Rd
Washington Ave & 64th St
Washington Ave & Geurink Ave
Washington Ave & Matt Urban Dr
US-31 & 8th St South U-Turn
US-31 & 8th St North U-Turn
US-31 & 16th St South U-Turn
Total
42 Intersections
3 Highway U-Turns
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Electricity costs for intersections along US-31, M-40, and M-21 (Chicago Dr) are shared with the
Michigan Department of Transportation (MDOT). However, the City of Holland still spent
approximately $70,000 on traffic signal electricity costs in 2007.
As previously stated, LED traffic signals produce more significant economic savings than LED
streetlights. This is because LED traffic lights consume 90% less energy than incandescent ones.
LED streetlights, on the other hand, consume 50% less energy than the high-intensity discharge
(HID) lamps already in place. While the City of Holland is charged a flat-rate per streetlight
based on the bulb in place, traffic signals are individually metered. This means that a reduction in
traffic signals’ energy consumption corresponds to a direct reduction in electricity cost.
Moreover, the city is likely to save money on LED traffic signals because of reduced repairs and
less frequent replacement.
Replacing current incandescent traffic lights with LEDs will not, however, be inexpensive. A
comprehensive switch to LED traffic signals will likely cost the city between $160,000 and
$190,000, not including the cost of labor. However, with a potential cost savings of $190 per
day, the lights will pay for themselves within three years. This makes LED traffic signals an
extremely economic solution to reduce our energy consumption. Replacing our current
incandescent lights with LEDs is truly a pragmatic approach to conserving energy.

VI. Current Initiatives to Reduce Energy Consumption
The City of Holland is currently taking steps to reduce its energy and resource consumption.
Each department has made at least one adjustment to reduce its energy use and environmental
impact. One department leading this movement is Technology Services. Technology Services’s
virtual server system creates four virtual serves from one ‘real’ server, eliminating much of the
electricity required to operate a series of network servers. Some other noteworthy sustainable
measures include:
•

The installation of a grey water recovery system on the new parking deck - This system traps
runoff water in a storage tank and uses it for sprinkling, drastically reducing the need for
freshwater.

•

The installation of sentinel watering systems throughout the City of Holland - The Parks
Departments continues to install sentinel systems, which measure soil conditions and rainfall
to automatically determine if sprinkling is needed.

•

The purchase of several flex fuel vehicles - The City of Holland acquired several E85 flex
fuel cars that can run on alternative fuel.

•

The replacement of incandescent bulbs with Compact Fluorescent Lights (CFLs) - Many
departments have begun to switch to CFLs, which draw significantly less energy than
traditional incandescent bulbs and have extended lifespans.
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•

The replacement of CRT (tube) monitors with LCD monitors - The Department of
Technology Services is continually upgrading computer monitors to LCDs, which use about
70 percent less electricity than traditional CRT monitors.

•

The increased purchase of recycling receptacles - The City of Holland has purchased and
placed recycling bins at various City office locations.

These measures are a good starting point, and represent a shared spirit of sustainability among
city employees. If, however, the City of Holland wishes to become a true leader in energy
innovation, much more must be accomplished.

VII. Recommendations
We recommend that the City of Holland move in a more sustainable direction. This move should
take place for both environmental and economic reasons, and to encourage residents to be more
conscious of energy and environmental issues.
Furthermore, we recommend that the City of Holland make a realistic energy reduction goal,
while keeping in mind that the City’s energy and resource consumption also responds to natural
stimuli. This goal should be attainable yet challenging for the City to achieve.
The following recommendations will assist city employees in meeting whatever energy reduction
goals are set. The measures we recommend are a starting point and should not limit the City of
Holland in creating and implementing further sustainable initiatives. The following
recommendations are organized into groups: zero to minimal cost measures, low to moderate
cost measures, and moderate to high cost measures.
A. Zero to Minimal Cost Measures
•

Implement eco-friendly purchasing practices
We recommend that the City of Holland use best purchasing practices for all products.
This method of purchasing supplies and equipment implies that energy consumption and
environmental impact is considered for each purchase. This may lead to increased initial
costs, eco-friendly products will pay for themselves in the long run. Take, for example,
LEED certified buildings. They tend to cost two percent more to construct, but pay for
themselves within the life of the building.
One specific area that should interest the City is vehicle purchasing. While the City of
Holland has purchased some flex fuel cars, the City does not have an E85 fuel dispenser
at the fuel depot. The City of Holland should plan to move to a completely hybrid fleet.
All departments should begin looking into making this transition. Most of major car
manufactures plan to have Plug-in Hybrid Electric Vehicles (PHEV) off of assembly
lines and sold to consumers by 2010. The first generation of PHEVs are expected to
travel at least 30 miles without using any gasoline. Using such vehicles would greatly
reduce the City of Holland’s fuel consumption and save thousands of dollars.
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•

Set printing defaults to duplex
We recommend that the City of Holland switch all default printing, where possible, to
duplex (double-sided). This measure provides the quickest and cheapest sustainable
change the City can make. Switching all printing defaults to double-sided printing will
result in a fifty percent reduction of paper use.

•

Install motion-sensor lighting
All City buildings have low-use areas that currently have lights energized (unnecessarily)
for extended periods of time. Motion-sensor lighting should be installed in these areas.
Motion sensors would be best suited for, but not limited to: restrooms, storage areas, and
break rooms.
These sensors automatically turn lights on when an individual enters a room and
automatically turn lights off when there is a set period of no movement. Installing motion
sensors is quite inexpensive and has the potential to save the City a significant amount of
money.

•

Decrease workstation energy use
We recommend that the Department of Technology Services further explores workstation
energy saving measures. Many employees forget to turn off computers and monitors
when they leave for the day or are absent from their desk for an extended period of time.
This can lead to an unnecessary increase in electricity consumption. Several measures
should be investigated and implemented, including:
a. Setting all computers to enter a sleep mode after a period of inactivity
b. Setting all computers to automatically shut down after normal business hours

•

Eliminate personal space heaters
We recommend that the City of Holland institute a ban on personal space heaters. These
individual heaters consume large amounts of energy and can be detrimental to sensitive
computer hardware. Exceptions to the rule should be permissible for certain city
buildings (e.g. Civic Center).

•

Expand recycling awareness
We recommend that the City of Holland continue to educate its staff and the community
on recycling opportunities. This should increase awareness on what can and cannot be
recycled at work and at home.

•

Encourage department-level no-idling policies
We recommend that the City of Holland implement no-idling policies for City vehicles
where appropriate. Turning off vehicles whenever possible will drastically decrease our
fuel consumption and ensuing costs. Exceptions must be made for departments that
necessitate idling to operate electronics. However, every department should investigate
the use of vehicles and create a sensible policy.
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B. Low to Moderate Cost Measures
•

Ensure that all light fixtures utilize energy efficient lighting
Light fixtures in all City of Holland buildings should be fitted with new, energy efficient
light bulbs. These lights consume significantly less energy than traditional incandescent
bulbs and are significantly more reliable. We recommend that this switch occurs on a
burnout basis. That is, when an inefficient light burns out, it should be replaced with a
more efficient, economical counterpart. We suggest that traditional incandescent bulbs be
replaced with Compact Fluorescent Lamps (CFLs), and traditional fluorescent tube lights
be replaced with fluorescent lights rated at T-8 (currently, the most energy efficient
fluorescent light).
We do not recommend that the City of Holland restrict itself to these lights exclusively.
As technology evolves and prices change, lighting priorities for
City buildings should also change.

•

Do more business electronically
We recommend that the City of Holland conduct its business electronically when
possible. This saves paper and money while increasing productivity. Measures that
should be considered include:
a. Making forms available to fill out on the City of Holland’s website. Most, if not
all, forms are currently printed by the City, handed to citizens to fill out,
submitted back to the City, and entered onto a computer. By having forms
available online, city employees can eliminate many of these steps.
b. Move to electronic delivery for all paychecks and reimbursement funds.
Encouraging direct deposit for city employees would eliminate the need for the
City of Holland to print paychecks. The City could take this one step further by
replacing paper pay stubs with electronic ones, eliminating the use of paper in
payments altogether.

C. Moderate To High Cost Measures
•

LED traffic signals
We recommend that the City of Holland immediately take action to replace all
incandescent traffic lights with LEDs. As previously stated, LED traffic signals result in a
ninety percent energy reduction. If City officials aspire to reduce energy consumption,
replacing current incandescent traffic signals with LEDs would be simple and cause a
dramatic reduction in energy costs.
The switch to LED traffic signals will cost around $190,000 and will pay for itself in
about 3 years. The short payback period and significant energy reduction associated with
LEDs make replacing all traffic signals a must for the City.
Funding for this capital improvement project can be sought out in two ways:
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a. The City of Holland can include this measure in its annual budget as a capital
improvement project. This approach would ensure a quick replacement and
increase the amount of time to reap energy savings. However, the City alone
would have pay for the entire project.
b. The City can approach the Macatawa Area Coordinating Council (MACC) for a
grant opportunity. The Ottawa County Road Commission recently received a state
grant for the retrofit of traffic signals. The MACC will be doing a call for projects
in December 2008 to apply for the same grant. Funding, however, would not be
available until fiscal year 2010. Furthermore, the grant will require local match
dollars to fund the project. Soliciting a grant could decrease the cost of replacing
traffic signals, but might force the City of Holland to wait longer than desired.
•

LED streetlights
We also recommend that the City of Holland invest in LED streetlights. This would cost
the City a large amount, but would drastically reduce our energy consumption and light
pollution.
LEDs also offer the benefit of increased reliability and lifespan. Today, streetlights last
roughly 18,000 hours or about 2-4 years. LED streetlights, however, last 50,000 – 80,000
hours or about 10-15 years.
There are three avenues for streetlight conversion that we recommend.
a. A complete conversion. This conversion would require the City of Holland to
replace all streetlights at once. Converting the streetlights together will maximize
the effectiveness of the LEDs and eliminate pockets of mixed light. The downside
to a complete conversion is the large cost of replacing the lights. If each fixture
cost $800, the total cost would likely be over $2,000,000.
b. A light by light burnout conversion. This conversion strategy would require the
City of Holland to replace individual streetlights on an ‘as-needed’ basis. When a
current streetlight dies, the City would replace and retrofit the light with a LED
streetlight. Converting the streetlights on an ‘as-needed’ basis will extend the cost
of converting the lights over several years. This, however, will reduce the LEDs
effectiveness since their light may be washed out by nearby traditional
streetlights.
c. A district by district basis. This conversion would require the City to replace the
streetlights on a district by district basis. Converting by district would allow the
City to minimize the washout effect that traditional streetlights have on LED
streetlights, and would also give the City an opportunity to extend the capital
improvement project over several years. A district by district conversion,
however, will not eliminate the washout effect entirely. This conversion process
will create ‘pockets’ of different light within the City of Holland.
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We hope that these suggestions will spur additional ideas in the area of energy efficiency. If
measures implemented by the City of Holland yield a cost savings, we also hope that City
officials invest a portion of the savings into a strategic energy fund, which can be used for further
development. Such a fund, which could sustain itself over time, would create and build a base for
future sustainable capital improvements.
A $25,000 capital improvement fund was reserved by the City Manager and appropriated for use
in this manner. $12,000 is being reserved for the CHEFS event described in section VIII. The
two interns are also being paid out of this fund. We recommend that all of the remaining funds,
after the CHEFS event is held, be appropriated for use in retrofitting the City of Holland’s traffic
lights to LEDs.
Additionally, we recommend that the City of Holland create a paid position within the City to
help plan, organize, and guide the City of Holland into its energy future. This person or persons
could be aided by an interdepartmental sustainability team to help guide the City of Holland in a
sustainable direction.

VIII. CHEFS
The Community Home Education for Future Sustainability event was created in response to an
RFP issued by the Energy Office (The Energy Office is a part of the Department of Labor and
Economic Growth). The event will be held at Holland High School on October 25, 2008. The
event will have a headlining speaker and venders to educate community homeowners about ways
to save energy and money by doing simple home improvements. See Appendix C for the full
grant proposal.
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Appendix C – City-wide Zero/Very Low Cost Energy Saving Ideas
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•

Turn off lights when not needed
Adjust heating and cooling temperatures – Winter maximum of 72 degrees and summer
minimum of 76 degrees (This assumes a typical office type setting.)
Verify thermostat programming and adjust schedules
Unplug electric water coolers
Turn off vending machines at night by installing timers
Remove lights from vending machines
Obtain Energy Star vending machines
Turn all computers, monitors, printers and photocopiers off every night
Unplug chargers and other electronic equipment when not in use
Close and latch windows in the winter
Seal all locations of air leakage
Avoid late charges on utility bills
Change rate structure on Civic Center & Windmill Island electric bills per GMB report
Disconnect some or all of the decorative sconce lighting
If have widespread installation of motion detectors, then turn off all interior lighting at an
appropriate time during the evening. If do not have widespread installation of motion
detectors, then determine the emergency lighting level for each building and have only those
lights on overnight.
Methodically disconnect lighting that is not needed – For example disconnect every second
or third florescent light bulb nearest the windows; disconnect lighting for unused spaces
Install light switches and/or motion detectors in bathrooms, stair wells and hallway areas
Turn off HVAC and/or close doors to rooms that do not need to be heated or cooled
Replace incandescent and halogen light bulbs with compact florescent bulbs. If need to
change fixtures in order to do this then evaluate the cost.
No longer allow personal heating devices
Reduce the temperature on the domestic hot water heaters. Install thermal blankets and
insulate exposed hot water pipes.

62

Appendix D – Energy Efficiency Suggestions from City Department
Directors
Vehicles and vehicle type equipment
• Purchase high gas mileage, low emission, hybrid, electric and/or alternative fuel vehicles.
• Change the way we use our vehicles
• Initiate a no idling policy
• Use bicycles more often or low energy-use transportation
Buildings – HVAC, lighting systems and operations
• Evaluate alternative heating sources for the public T-hangers at the Airport
• Review all building lighting, including the types of bulbs and fixtures used and the pre-set
timing. Evaluate the need for night time lighting and reduce or eliminate where justified.
• Review and evaluate heating and cooling systems and the programming of these systems.
Replace old inefficient systems with new highly efficient systems. Evaluate the locations of
thermostats so they provide the most energy efficient yet comfortable conditions.
• Prohibit the use of personal space heaters
• Turn off lights when leaving a room
• Introduce motion detectors and evaluate where they should be used to reduce lighting
rooms and areas where use is limited
• Turn off or remove unnecessary light bulbs
• Convert all incandescent and halogen lights to the most efficient compact and regular
fluorescent bulbs
• Eliminate the large “pinwheel” lighting in City Hall in favor of more practical, reachable and
efficient lighting.
• Check boiler settings for hot water and consider installing on-demand hot water systems for
restroom use.
• Replace manual shower valves with automatic shut off valves at the appropriate facilities.
• When next roof repair/replacement work is due, consider white reflective roofs for the flat
portions of subject buildings. Also consider upgrading to green roofs.
• Explore the use of solar tubes and other methods to allow natural lighting to interior
building areas.
• For new construction and major renovations use waterless urinals and other conservation
plumbing fixtures.
• Replace exterior windows of City Hall and other older buildings with the most up to date
(and historically appropriate, if applicable) efficient windows.
• Evaluate the use of overhead doors to minimize heat loss
• Upgrade old antiquated electrical, plumbing and heating systems in the Civic Center
• Use weather stripping around exterior doorways and other openings and check facilities for
additional insulation opportunities in ceilings and walls.
• Build new highly efficient greenhouse facility and/or make better use of the existing
greenhouse facility by eliminating the “jungle”.
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Grounds
• Evaluate the need for night time lighting of parking lots, the exterior of buildings, yard and
open space/park areas and reduce or eliminate where justified. Evaluate the use of motion
detectors for exterior security lighting needs.
• Evaluate reducing the mowing, irrigation and maintenance of certain areas to save on fuel
and irrigation costs.
• Choose native plantings and incorporate native landscaping into the parks and green space
areas.
• Introduce landscape plantings that provide shade for buildings
• Continue the installation of “sentinel” irrigation systems to only water areas when it is
needed
• Plant more trees annually than are removed
Equipment in Buildings
• Replace old computer monitors with new energy efficient ones. Replace desk top computers
with lap top models that use the least amount of energy.
• Turn off all office equipment when not in use
• Eliminate beverage machines
• Reduce the large amount of office equipment for more centrally located multi-functional
equipment that can be used by many users.
• Evaluate the use of paper towels vs. electric hand dryers
• Make greater use of scanning equipment and e-mail to distribute information vs. using paper
copies
• Refill printer cartridges instead of buying new ones
Equipment and Operations in the Field
• Continue replacing incandescent traffic signal bulbs with LED lights
• Explore the use of webcams to provide surveillance in needed areas
• Review and evaluate fuel usage of equipment and vehicles to determine if operational
changes can be made to influence fuel consumption.
• Work more closely with the BPW regarding the installation of street lights, what fixtures are
currently being used and if there are opportunities for energy cost savings.
• Review snowplowing routes to determine if they can be set up to better conserve fuel
• Review fall leaf and spring cleanup programs. Discontinuation would reduce fuel
consumption considerably. Alternatives to program may include providing a drop site(s), or
working with the waste hauler. If program is continued, review if there is a more efficient
means to gather and dispose the materials.
• Evaluate using hot patch for pot hole maintenance in the winter, thus saving trips in the
spring to repair the same pot holes that are currently fixed with cold patch.
Recycling
• Encourage and provide incentives for employees to recycle a broader variety of materials
such as glass, metal and plastics
• Create convenient locations for the disposal of dead batteries and other similar materials
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Planning, marketing, purchasing and codes
• Use lighting consultants at the outset of building projects to provide plans that are efficient,
easy on maintenance and have desired aesthetic qualities
• Conduct energy audits of all City facilities to determine how our facilities may become more
energy efficient and to determine costs and return on investment rates.
• Create a City Environmental Action Team/Committee to evaluate energy conservation
suggestions, recommend implementation steps, and to monitor progress. This group could
also collaborate with private sector and NGO initiatives to promote broader sustainability
issues in Holland that include environmental, economic and social justice issues.
• Bring City buildings up to current ASHRAE/IESNA Standard 90.1-1999 Energy Standards
for Buildings.
• Develop criteria for product purchasing specifications and bidding that consider
environmental costs (efficiency of products, delivery costs, “buy-local” issues, etc.) in
making bid awards.
• Encourage the purchase of energy efficient products (high efficiency furnaces, windows, and
insulation) and construction methods in City-assisted home and business improvement
projects. Encourage use of Ottawa County’s Weatherization Program.
• Develop training programs that encourage City staff to conduct City business in a manner
that supports an energy/resource conscious commitment. Provide incentives for
cooperating and consequences for not cooperating.
• Raise visibility and awareness throughout the community of City efforts to become more
energy efficient.
• Decrease the use of consumables, or purchase less expensive stock (i.e. paper).
• Staff from various Departments should meet periodically to discuss and evaluate emerging
technologies, alternative and renewable energy sources, etc., and how those developments
may be incorporated into City operations.
• Require all Brownfield projects to include at least one green building component and require
all such Brownfield projects to remediate any contamination on the site.
• Promote walking and bicycling for improved health as well as alternative means of
transportation.
• Promote existing bike/walking trails available to the community.
• Adopt Energy Star standards for all appliance purchases by City Departments.
• Promote walking, bicycling and carpooling to work.
• Provide a more active bicycle system in the City including signage, lanes and public
awareness.
• Initiate a program and/or methods to educate employees and the general public regarding
the importance of energy conservation and various ways to conserve energy.
• Include specifications for hybrid, plug-in hybrid and similar types of vehicles when going out
for bids on vehicle purchases. Establish guidelines for the most appropriate use of these
vehicles, if there is any difference between these and conventional gas or diesel vehicles.
Alternative/Renewable energy
• The City commits to purchasing or providing enough energy from renewable resources to
take City facilities off the power grid.
• Investigate the possibility of solar panels to assist in HVAC operations.
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•
•

The City should investigate the use of alternative/renewable sources of energy, such as wind,
and potential locations for windmills.
Evaluate and implement the use of bio-fuels such as E85 and bio-diesel in City vehicles.

Good environmental practices
• Use porous paving materials for parking lots and other limited traffic volume areas.
• Use environmentally friendly cleaning products
• Eliminate the use of Styrofoam beverage cups, paper plates and plastic ware in favor of
using mugs, personal drinking glasses, dishes and silverware.
• Explore the possibilities of using lead free ammunition.
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Appendix E – City of Holland Green Sustainability Initiatives
•

DOWNTOWN SNOWMELT

•

GRAY WATER IRRIGATION SYSTEM

•

PIPING OF CLORINATED EFFLUENT FROM WASTEWATER PLANT TO POWER
PLANT

•

PREPARATION OF CITY ENERGY AND RESOURCE DATABASE

•

INTENSIVE ENERGY AUDIT OF 16 CITY PROPERTIES BY GMB

•

FINANCIAL PARTNER IN MACATAWA WATERSHED INITIATIVE

•

AWARD WINNING GARBAGE/RECYCLING PROGRAM INCENTIVIZING
RECYCLING

•

OLDEST STATE DIAL-A-RIDE PUBLIC TRANSPORTATION SYSTEM

•

PARTICIPANT IN EFFORTS OF WEST MICHIGAN STRATEGIC ALLIANCE
GREEN INFRASTRUCTURE STUDY

•

MAX TRANSIT AUTHORITY

•

TESTING OF ALTERNATE ENERGY EFFICIENT STREETLIGHTING SYSTEM

•

GRANT APPLICANT FOR FEDERAL D.O.E. CARBON SESQUESTRATION
STUDY AND PROJECT

•

TESTING UNDERWAY FOR EVENTUAL 1,500 ACRE WIND TURBINE FARM IN
EASTERN UPPER PENNINSULA

•

PARTNERING INITIATIVE WITH WOLVERINE POWER FOR WIND TURBINE
PROJECT

•

ACQUISITION OF 160 ACRES NOW CALLED VAN RAALTE FARM

•

CREATION OF REGIONAL WASTEWATER AUTHORITY

•

ANNUAL FALL LEAF PICKUP

•

ANNUAL SPRING CLEANUP

•

PROJECT PRIDE
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•

CITY FLEX FUEL VEHICLE PURCHASE

•

“TREE CITY, USA” FOR MANY YEARS

•

FINANCIAL PARTNER AND LEAD SPONSOR OF HIGHLY SUCCESSFUL
FARMER’S MARKET

•

INTERGRATED AND ENVIRONMENTALLY FRIENDLY PEST MANAGEMENT
PROGRAM

•

CONVERSION OF WINTER STREET ROCK SALT TO “GREEN” DE-ICING
AGENT.

•

STORM WATER “RAIN GARDEN” DEMONSTRATION PROJECTS AT
SMALLENBURG PARK AND RAILROAD DEPOT

•

CONVERSION TO LOW FLOW TOILETS IN CITY PUBLIC BATHROOMS

•

FINANCIAL PARTNER IN JOB RETENTION AND INNOVATIVE JOB GROWTH
EFFORTS OF LAKESHORE ADVANTAGE

•

CITY ADVOCACY AND FUNDING FOR NEIGHBORHOOD/COMMERCIAL
REHABILITATION

•

INSTALLATION OF MOTION ACTIVATED LIGHTING SYSTEM IN NEW POLICE
HEADQUARTERS AND THE NEW DOWNTOWN PARKING STRUCTURE

•

2007 CITY INSTALLATION OF A FITNESS AND WELLNESS TRAIL

•

CITY SPONSORSHIP OF HOME REPAIR PROGRAM UNDE THE LEADERSHIP
OF THE OURSTREET PROGRAM

•

INSTALLATION OF DOWNTOWN BICYCLE RACKS

•

MILES AND MILES OF CITY BIKE PATHS

•

PUBLIC INFORMATION/EDUCATION SOLAR AND WIND PROJECT AT THE
CIVIC CENTER

•

INVESTIGATION BY BPW OF BIO-GAS ENERGY PROJECT

•

INSTALLATION OF “SHARE THE ROAD” SIGNS REGARDING CYCLING
SAFETY
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•

UPGRADE AND REPLACEMENT OF CITY STORM DRAINS SEPARATING
STORM WATER FROM WASTEWATER

•

NEW BPW INVOICING SHOWING YEAR-TO-YEAR ENERGY USAGE

•

HIRING OF NEW BPW CONSERVATION MANAGER

•

CREATION OF HOLLAND COMMUNITY SUSTAINABILTY COMMISSION

•

SENSITIVITY TOWARD INSTALLATION OF “DARK SKY” LIGHTING
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