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Executive Summary

The Schenectady Energy Advisory Board (EAB) was created in May 2007 by Schenectady
City Council Members Barbara Blanchard and Frank Maurizio after Mayor Brian U. Stratton
signed the U.S. Mayor 6s Climate Protection Agreem
footprint 7% by 2012.

The Mission of the Schenectady Energy Advisory Board is to make recommendations to the
City Council and to the Administration in |ine wi
Agreement, in order to minimize environmental and financial impacts by reducing the carbon
footprint of the city infrastructure and the community in general.

The Energy Advisory Board completed the City of
Energy Use Analysis in Fall 2007, which was presented to the City Council and public in July
2008°This analysis has formed the baseline of the C
Strategy. The recommendations developed with insight gained from this analysis are listed in
Appendix A, for reference. Many of these recommendations are also included in the City
Comprehensive Plan.°

In May 2009, after review by the Energy Advisory Board, the Mayor and City Council signed
resolution 2009-122 designating Schenectady as a Climate Smart Community. This resolution
furthersolidi fi es the Cityds commitment to continued r ec
emissions and the ongoing work of the Board. Ten goals set forth in this resolution are listed
below:

Pledge to Combat Climate Change by Becoming a Climate Smart Community
Set Goals, Inventory Emissions, Move to Action

Decrease Energy Demand for Local Government Operations

Encourage Renewable Energy for Local Government Operations

Realize Benefits of Recycling and Other Climate Smart Solid Waste Management
Practices

Promote Climate Protection through Community Land Use Planning

Plan for Adaptation to Unavoidable Climate Change

Support a Green Innovation Economy

Inform and Inspire the Public

Commit to an Evolving Process

= =4 =8 -8 =9

= =4 =8 -8 =9

The Energy Advisory Board creates annual analyses and recommendations in collaboration
with the City administration and City Council. This report is primarily focused on
recommendations developed from 2009-2010 covering water & sewer, solid waste/recycling,
and vehicle fleet sectors. This work further builds on the analysis and recommendations
completed in 2008. Prior analysis for the City building sector, traffic & streetlight sector, and
selected results from independent consultants hired between 2004-2010 are also included for
completeness.

For City municipal operations, the single highest energy use and carbon footprint are due to
water pumping (Figure 1a), followed by the vehicle fleet. Among the City buildings, the highest
total energy use and carbon footprint is from the police department building, followed by City
Hall.
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As of 2008, th e G imunicipal operations was determined to make up roughly 3% of the
Citybs total carbon footprint due (Figuredh).i vate bui |l
Therefore, the EAB continues to work with the City Administration, City Council, and other
public/private entitest o devel op public outreach

strategies toc
footprint and energy use.

7%
- —
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/ tonnes
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tonnes
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s tonnes
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Figure 1: (a) Municipal carbon emissions by sector, (b) Comparison of municipal and
citywide carbon emissions.

In 2004, the City executed a performance contract with Siemens Building Technologies to
evaluate the municipal building use and upgrade equipment. Another study was completed by
L&S Energy Services in February 2010, as part of a Department of Energy (DoE) Energy
Efficiency and Conservation Block Grant requirement. This report summarizes additional
conservation strategies currently underway in Schenectady, most of which have been covered

in current and past EAB recommendations. Results from the Siemens 2005 report and 2010
L&S report are included here, where relevant.”
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Climate Change and Energy Use Trends

Motivations by individuals, municipalities, and businesses to reduce energy use currently
stem from a variety of sources, a few of which are listed below:

1 Concern for the environment and the risk of dramatic climate change due to greenhouse
gas (GHG) accumulation and use of fossil fuels.

1 A desire to save money and valuable resources.

1 Reduce dependency on foreign energy sources.

1 Comply with regulations reducing carbon emissions and other greenhouse gases
(GHG).

The Environmental Protection Agency (EPA) lists carbon dioxide (CO,), methane (CHy),
nitrous oxide (N,O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur
hexafluoride (SF) as the most common greenhouse gases. The EPA also indicates that current
and projected concentrations of these gases
welfare of currentand futurege ner at®i ons. 0

Municipalities and larger businesses are compelled to reduce their GHG emissions to
comply with regulations in addition to being responsive to public needs. A continuing challenge
is determining methods to set priorities, save energy, and reduce emissions in ways that are
both financially and environmentally effective. For municipalities, an additional challenge is
developing public outreach and educational strategies to reach energy use and conservation
goals.

To reach both financial and environmental goals, it is necessary to track both energy use
and carbon emissions. Figures 2, 3, and 4 illustrate the fluctuation in energy prices for gasoline,
electricity, and natural gas. Decisions based solely on supply costs must include this price
fluctuation risk. Furthermore, the environmental costs of various energy sources are not always
embedded in the costs charged to customers, due to variations in regional regulations and
currency values.

As a practical matter, using carbon emissions as both a financial and environmental
assessment tool has value since the energy content of a particular source can be more easily
compared to other sources. The energy content of various sources are captured in the
equivalent carbon dioxide metric, and through the use of carbon emissions factors. Carbon
emissions are emerging as a new currency that is traded similar to monetary currency. Also,
new regulations passed by the Environmental Protection Agency (EPA) oblige companies and
municipagities that produce more than 25,000 tons (short) to track and report their emissions
annually.

n

t
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Figure 2: Weekly U.S. Retail Gasoline Prices, Energy Information Administration®
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Figure 3: Monthly Average Retail Prices of Electricity by Sector.™
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General Methodology

This report contains the results of both energy use and carbon emissions inventory for the
City of Schenectady municipal operations and for the entire City of Schenectady. Municipal
operations represent a subset of the larger citywide total.

The purpose of this inventory is to provide City government with information to inform policy
decisions. Both federal governmental agencies as well as private companies and organizations
have recently developed software that can be used to calculate carbon emissions. However,
the cost of this software is usually prohibitive to smaller municipalities, which requires an annual
license fee. The National Association of Clean Air Agencies (formerly STAPPA and ALAPCO),
ICLEI, and Torrie Smith Associates Inc., developed the Clean Air and Climate Protection
(CACP) software using EPA funding. As such, the EPA has made this software available to
municipalities free of charge. The Board has obtained a copy of this software, and will consider
using it for future analysis.

The EPA has issued certification recommendations and guidance for those conducting local,
state, and federal carbon emissions inventories. Training and materials can be found at this
site. http://www.epa.gov/climatechange/emissions/downloads/ts1.pdf

The primary value in using off-the-shelf software is routine updating of carbon emissions
factors and ability to compare results with other communities. The Energy Advisory Board
conducted a survey of a demonstration version of the CACP software in 2007, as well as other
commercially available software. In 2007, the EAB decided that common spreadsheet tools
were sufficient for conducting the analysis, provided that care is taken in obtaining the most
recent carbon emissions factors. In addition, all analysis was completed and verified by energy
and environmental technical experts both inside and outside EAB membership. Future
analyses will use EPA tools and recommended certification procedures.

The carbon emissions factors used in the current analyseswereobt ai ned fr om
database, and verified against the carbon emissions factors used in the New York City
Emissions Inventory, completed in 2007. Every attempt was made to ensure that these
guantifications were as close to actual emissions as possible and that all uncertainties were

reduced as far as practicable.

Table 1: Carbon Emissions factors used for this report.

GHG Parameter |[Emission Factor CO2 Emissions Unit |Base Units
Compressed Natural Gas 0.1257263756440 Ibs cubic feet
Coal 4141.8360000000000 Ibs tons
Diesel 20.9680772531510 Ibs US gallons
Diesel (ULSD) 21.0297480686018 Ibs US gallons
Ethanol (E-85) 11.0523447878980 Ibs US gallons
Gasoline 20.7085424276427 Ibs US gallons
Green Electricity 0.0000000000000 Ibs Kwh

Grid Electricity 0.8600230000000 Ibs Kwh
Heavy Fuel Oil 27.5841290108120 Ibs US gallons
Light Fuel Qil 23.0101406551437 Ibs US gallons
Methanol (M-85) 9.5413730577200 Ibs US gallons
Natural Gas 12.3248104900883 Ibs Therms
Sewage Gas 0.0000000000000 Ibs Therms
Solar 0.0000000000000 Ibs Kwh

P
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All outputs from the carbon emissions analysis used in this report are in units of metric tons
of carbon dioxide equivalent (CO2e). CO2 equivalent is a common unit that allows emissions of
greenhouse gases of different strengths to be added together and allows each greenhouse gas
to be weighted according to its relative contribution to global climate change. For example,
methane and nitrous oxide are much less abundant than carbon dioxide in the atmosphere, but
because they have a greater potential to impact global climate change, conversion into COze
accords them much more weight than their abundance may suggest.

Municipal Inventory Methodology and Results

The greenhouse gas emissions and energy use inventory included in this section includes
data obtained from City of Schenectady government operations, activities, and facilities in Fiscal
Years 2005-2010.

Emissions from facilities and fleets owned and leased, as well as from operations that take
place in facilities owned or leased by the City of Schenectady, are included. Municipal
operations are separated from Citywide emissions and energy use because the City
government ultimately has greater control over its own emission-producing actions, such as
building heating and cooling, than over those resulting from private activities within its
jurisdiction.

Government operations that are not directly controlled by the City of Schenectady (such as
school buses and public transportation), as well as energy and fuel used by private entities
contracted by the City of Schenectady, are not included in these inventories, unless otherwise
noted. Fuel used by taxis and for-hire vehicles, as well as City employee commute have been
captured indirectly in the Citywide Vehicle Use Assessment.

A Bui | Electricity natural gas, and fuel oil from City-owned buildings and facilities.

A Ve hi c |Gasoline ancdiesel fuel used by various City-owned or leased motor vehicles
such as passenger cars, motorcycles, trucks, and marine vehicles.

A St r e eElectricitytuse sesulting from the operation of outdoor lighting such as
streetlights, traffic signals, illuminated pedestrian signs, and parks and recreation lights.

A Wat er a rEléctrigity, matural gas, and fuel consumption from water pumping and
wastewater treatment.
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Buildings Sector

The annual electrical consumption, sorted by location and usage, are plotted in Figure 5 for
the top thirteen energy using municipal operations for the City of Schenectady. The energy
usage and carbon emissions resulting from water pumping and streetlights are discussed in the
Water & Sewer Section, and Traffic & Streetlight Sector Section respectively. The average
carbon emissions for the top building emission sources (including electrical, natural gas, and
fuel oil sources) is plotted in Figure 6.
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Figure 5: Annual Electrical Consumption (2007) for the top thirteen municipal electrical
energy users.
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Figure 6: Average CO, Emissions (2006/2007) for the top building emitters.
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The electrical consumption is highest for the police department, followed by City Hall and
Fire Stations 1,2, 4, and 3, in that order.

In 2004, the City executed a performance contract with Siemens Building Technologies to
evaluate the municipal building use and upgrade equipment. ’ A series of Facility Improvement
Measures (FIM) for City municipal buildings and operations are included in their report and so
will not be repeated here. Estimated energy use savings are summarized in Table 2.

Table 2: Summary of total energy savings based on Siemens Performance Contract.

Ener Electric Usage Electric National Grid No. 2 Fuel Oil
Saving)g Savin s(kWh? ) Demand Gas Savings Savings

g g y Savings (kw/yr) (Therms/yr) (Gallonslyr)
$322,053 811,692 2366.9 47,351 1,380

A number of these improvements were implemented for many of the City buildings. The
reduction in carbon emissions that resulted from these improvements is plotted in Figure 7.

It is estimated that the carbon 4400
emissions due to Schenectady City
operations were reduced by 4% (170
metric tonnes) compared to 2005 levels
as a result of these improvements. Work
is ongoing to verify that improvements
are being maintained as well as to
continue implementation of performance
contract monitoring and recommended
improvements.

4350 +

4300 A

4250 ~

4200 +

CO2 Emissions (tons)

4150 +

4100 -
| W 2005 Usage (Siemens)

@ Avg 2006-2007 |

Figure 7: Carbon Emissions reductions from

Summary: performance contract improvements.

1 Carbon Emissions reductions of 4% of municipal operations (170 metric tonnes) were
obtained after Siemens Performance Contract improvements.
9 Highest energy use and carbon emissions are from Police Department and City Hall.

Actions for 2010:

1 Verify building performance improvements.
1 Update energy use and carbon emissions for 2007-2010.
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1 Investigate Property-Assisted Clean Energy (PACE) program for financing energy
improvement investments; city pays up front and homeowner pays it as part of property tax
payments.'

Vehicle Fleet Sector

The City vehicle fleet ranges from off-road heavy equipment to police vehicles. In 2007, the
City had approximately 300
vehicles. In 2007, the unleaded
gasoline and diesel fuel usage

29%

was 126,207 gallons and @ Police Dept
115,339 gallons, respectively. In ;\g?esﬁéi:mp
2009, the City vehicle fleet 11% O Street Dept
consumed 151,505 gallons and B Sewer
141,167 gallons of unleaded B Parks
gasoline and diesel fuel, e =
respectively. The carbon 30% m Heavy Equip
emissions distribution of City 8%
vehicle fleet fuel consumption for
2007 is shown in Figure 8. The
total emissions for the vehicle oo
fleet is 2315 tonnes. % 3% 4%
Figure 8: Percentage of Vehicle Fleet Emissions, by
department

The City vehicle fleet gasoline and diesel fuel consumption has increased 20% and 22%,
respectively, compared to 2007. The mi |l es per gall on (eWRedsare
plotted in Figure 9. Equipment such as fire trucks, garbage trucks, and certain other special use
equipment cannot be replaced with other vehicles at this time. Many of these larger vehicles
tend to be amongst the lowest MPG, but are used relatively infrequently. Therefore, the EAB
has targeted low-mileage rated idi scr eti onaryo vehicles, or
replaced with improved technology or perhaps eliminated altogether.

MPGs of Vehicle Fleet
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Figure 9: Distribution of Schenectady Vehicle Fleet
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These vehicles are listed below, along with average miles per gallon (MPG), miles driven,
and number of vehicles in fleet as of 2008. Table 3 lists the associated fuel and estimated
maintenance costs for these vehicles.

Ford Crown Victoria: Avg 8.7 MPG, Qty: 21

20 to police department

Total miles driven in 2007: 331,501 miles

Chevy Impala: Avg: 13.3 MPG, Qty: 8

All to police department

Total miles driven in 2007: 97249 miles

Jeep Grand Cherokee: Avg 13. 8 MPG, Qty: 1

Driven by Mayor

Total miles driven in 2007: 12, 481 miles

Dodge 2500 Pickup trucks: Avg 8.6 MP, Qty: 16

7 to water/sewer department

1 is vehicle pool, 11 assigned to individuals

Total miles driven in 2007: 124,038 miles

Ford E-350 Vans: Avg 9.6 MPG, Qty: 4

All to water department, all assigned to individuals

Total miles driven in 2007: 32,368 miles

Ford F-150 Pickup trucks: Avg 7.8 MPG, Qty: 7

All to Waste-SNAP

4 are vehicle pool, 2 assigned to individuals

Total miles driven in 2007: 3876 miles

Table 3: Summary of discretionary vehicle usage and costs

Make MPG Miles driven Fuel Cost- High | Fuel cost- Low | Est maintenance costfyr* | €02 (tonnes)
Crown Victoria 8.7 331,501 $156,225 $102,880 $165,751 358
Chevy Impala 13.3 97,249 529,979 519,742 53,656 69
Jeep Cherokee 13.8 12,481 53,708 52,442 5452 8
Dodge 2500 8.6 124,038 $59,134 $33,942 $62,019 135
Ford E350 Van 9.6 32,368 513,824 59,104 516,184 32
Ford F150 7.8 3,876 52,037 51,342 51,938 5

* Based on Government reimbursement rate = 50.50/mile

11
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The low MPG observed in police vehicles such as the Crown Victoria and Chevy Impala
compared to EPA ratings is attributed to the idling required to maintain computer and other
equipment operation while on duty. As a result, a number of car companies have started
development of higher mileage, diesel engine police vehicles that are designed with emergency
response needs in mind. These vehicles are estimated to get approximately 28-30 mpg under
normal operation. ** Also, the City of New York has purchased 40 Nissan Altima hybrids that
average 40 MPG.

Itis estimated thatif al | of the Citydéds Crown Victoria and
replaced with vehicles averaging 28 mpg or higher, a reduction of 281 metric tonnes of CO,
could be obtained. Approximately 30,000 fewer gallons of gasoline or diesel would be burned,
resul}iong in a cost reduction averaging between $81,000/yr to $123,000/yr, depending on fuel
cost.

Summary:

1 The City vehicle fleet gasoline and diesel fuel consumption has increased 20% and 22%,
respectively, compared to 2007.

1 A reduction of 281 metric tonnes of CO, and fuel cost reduction of about $123,000/yr
could bleO obtained if existing police vehicles are replaced with vehicles with 28 MPG or
higher.

Recommendations:

1 Initiate vehicle purchase policy for all city departments that encourages use of higher
gas mileage/lower emissions vehicles (2008).

1 Encourage vehicle sharing between departments, when feasible (2008).

9 Discontinue personal use of city vehicles (2010).

1 Calculate and track emissions from vehicle fleet annually (2008).

Streetlights and Traffic Sighals Sector

Many traffic signal and pedestrian crossing light signals contain inefficient incandescent
lamps ranging from 50 to 135 watts. A typical light emitting diode (LED) light consumes
between 6 to 22 watts, depending on application and color. In 2004-2007, the City of
Schenectady replaced 130 incandescent traffic signals (approximately 2600 lamps) with light
emitting diode (LED) lamps after consultation with representatives from Siemens Building
Technologies and NYSERDA. Additional details are included here for documentation purposes.

The average cost of an LED traffic light (depending on application and color) is about $92,
while a typical incandescent traffic lamp is less than $3.00.*° However, the overall cost of an
LED traffic light is much less due to their long life, lower energy use, and reduced maintenance
costs. LED traffic lights are now commonly warranted to last as long as five years and can last
as long as 10 years. The average incandescent traffic signal lasts less than a year, often for
only a few months.

It is estimated that the city has saved approximately 1.7 million kwh of power each year,
along with associated electrical and maintenance costs by replacing the roughly 2600
incandescent traffic and pedestrian lights with LED lights. The estimated reduction in resulting
carbon footprint is approximately 664 metric tonnes of CO,, or more than 7% of the carbon

12
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emissions from municipal sources. Work is underway to validate this reduction by measuring
actual electrical usage of these lights, which have now been in place for more than a year.

The Schenectady Metroplex Development Authority recently funded installation of
approximately twenty LED streetlights on Jay Street. While this is a promising first step in
evaluation and implementation of LED streetlights in Schenectady, the reliability required to
justify full replacement of existing sodium-vapor based streetlights with LED streetlights is
currently not well established. The City is currently working with local businesses (both small
and large) to implement possible pilot programs to help spur continued advancement of LED
streetlight technology.

The Department of Energy (DoE) recently announced a solid-state street lighting consortium
for municipalities.'” Their goal is to leverage the efforts of multiple cities pursuing evaluations of
LED street lighting products. The Consortium will collect, analyze, and share technical
information and experiences related to LED street lighting demonstrations. Energy Advisory
Board members, City staff, or other advisors may consider joining this Consortium in order to
keep the City up-to-date on streetlight developments as they come available.

Summary: Replacement of LED traffic signals

1 Energy saved: 1.7 million kWh/yr (estimated).
9 Carbon emissions reduction: 664 metric tonnes of CO, (more than 7% of the carbon
emissions from municipal sources)

Actions for 2010:

1 Verify energy and carbon emissions reductions with National Grid and city staff for 2010.

1 Continue to work with local businesses and energy efficiency organizations, such as
NYSERDA, to support development of next generation streetlights.

1 Consider joining DoE consortium to share experiences with solid-state street lighting
technology as it comes available.

Water and Sewer Sector

Nationwide, the connection between water consumption and energy use in communities
have recently received attention. It is estimated that the more than 60,000 water systems and
15,000 wastewater systems in the Unitegy States ar
consumers, using about 75 billion kWh/yr nationallyd 3 percent of annual U.S. electricity
consumption.

This demand is equivalent to the entire residential demand for the state of California and
does not include energy for what is called end use: the energy required to further treat, circulate,
heat, or cool water at the consumer level.*®

Consistent with this trend, the 2007-2008 Schenectady Energy Use and Carbon Footprint
Analysis indicated the single highest source of both energy use and carbon emissions resulted
from water pumping. Figure 10 below shows water pumping in Schenectady results in more
than 7.2 million kWh/yr of electrical energy consumed, and 2725 metric tonnes of CO,
emissions (Figure 9a). Thisismor e t han t he Ci t jodsduevcebhrhirgdieself | eet ¢
and gasoline fuel, and is nearly equal to the combined emissions from all City buildings,
including natural gas (3122 tonnes).

13
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Water consumption data from 2004 and 2005 indicates the City consumed approximately
4,651 million gallons and 4,909 million gallons per year, respectively. In 2005, the electric rates
varied between $0.09/kWh and $0.16/kWh.

For this two year period, an increase in consumption of 5.5% was observed. Data for 2009
was not obtained in time for this report. However, if the projected increase per year is
consistent, then the estimated consumption for 2009 is close to 6080 million gallons of water per
year.
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Figure 9: (a) Municipal carbon emissions by

sector, (b) Monthly Electric Consumption i Water Pumping.
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Figure 10: (a) Municipal carbon emissions by sector, (b) Monthly Electric Consumption i

Water Pumping.
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As a result, the EAB initiated a series of studies to advise the City on methods to reduce the
Citybs water consumpt i otoinfaastrdctuee snairdenanetreldatet ost s due
treatment.

Our study of communities near Schenectady, and others in New York, the United States,
and Canada indicate that the most effective strategies for reducing water consumption are
through initiation of metering for all properties, combined with comprehensive leak
detection/mitigation and installation of water-saving devices.

Studies by independent consultants have also indicated that improvements in water
pumping and metering result in a reduction in costs. In 2005, Siemens Building Technologies
completed a study of the motors used to pump wate
accuracy of 150 installed meters used to track water usage.” After this study, at least one of the
existing 300 hp electric motors was replaced with a new, high efficiency (95.4%) motor. Energy
savings are estimated to be approximately 43,378 kWh/yr (if all four existing motors (with
varying efficiencies) are replaced. Siemens estimated cost savings of $142,994 due to
replacement of selected water meters in the City. Upgrade of selected commercial meters with
more accurate, auto-reading features is ongoing.

In tandem with this upgrade, the City is considering placing meter reading towers throughout
the City to reduce the need for drive-by meter reading. If adopted, this would reduce carbon
emissions by City vehicles used for meter reading purposes.

Leak detection

Advancements in acoustic sensing technology have resulted in leak detection devices that
can detect and track both small and large leaks without the need for expensive excavation.

One such device used extensively in Boston, MA i
large water mains.”® Leaks in smaller systemscan be detected and tracked u
type acoustic sensor.?

A summary of leak detection results are included below:

1 Boston, MA saved 3 million gal/day of water due to state-of-the-art leak detection
technology.”*
1 Silery, Quebec uncovered daily losses of 3.8 million litres of treated potable water i 35%

A~

of their treatment |l antdéds total production.
New York City Leak Repair Statistics i 2006%°
4,076 miles surveyed

A 115 leaks repaired
A 5.46 Million Gallons/ Day savings estimate (also see EPA report)

Leak types:

1 39% service line, 34% valve, 11% hydrant, 10% joint leaks, 6% main

15



DRAFT Version 3 - April 20107 EAB Energy Use and Carbon Footprint Analysis

Water metering studies

The City currently meters all commercial properties. The roughly 22,000 residential
accounts in Schenectady are billed according to Code Section 255-74 A, B, C, primarily on a
flat-rate structure.?

Among the 237 municipalities that responded to the 2007 Water and Sewer survey by the
State of New York in 2007, only 14% continue to use a flat rate system for residents. More than
59% of municipalities use a combination of flat-rate (with an allowed base gallon/yr usage) and
metered with $/1000 gallon rate ranges. The neighboring towns of Niskayuna and Clifton Park
have rate ranges that escalate with increased usage. >?°

The City of New York recently initiated full metering of all properties. Water consumption
was reduced by 15-17%, wi th 85% or greater completion
contracts.?®

The EPA has issued a comprehensive study of water conservation efforts by 17
municipalities in the US and Canada.?” More specific information about New York City&
conservation efforts from this report are listed below. Note that the water savings from meter
installation were more than double the savings obtained from toilet replacement or leak
detection programs combined. Savings of 20%-40% on water and wastewater bills were
obtained due to the entire conservation program.

Summary of Results for New York City
Water savings from leak detection program 30 to 50 mgd
Water savings from meter installation 200 mgd
Homeowner inspections 200,000
Water savings from homeowner inspections 4 mgd
Number of inefficient toilets replaced 1.3 million
Water savings from toilet replacement program 70 to 80 mgd
mgd = million gallons per day

Other communities have observed water consumption reductions up to 50% after installation
of meters. These communities have achieved full metering of commercial and residential
properties through both voluntary incentives and mandatory regulations.

Case studies obtained from other sources are summarized below:

Case Study #1: As part of an intensive water conservation program in 1991, the town of Port
Elgin, Ontario (pop. 6500) avoided a $5.5 million expansion of its water treatment plant by
installing 2400 residential water meters for a cost of $550,000. This reduced the summer water
use by 50% and use for all of 1993 by 25%. It also dropped the waste water flow by 30%. The
town also saved $12,000 in water and sewage treatment operating costs (chemicals and

energy).

Case Study #2: In Alberta, Edmonton households are metered, while most Calgary households
pay a flat rate. A study that compared use in both cities showed that the unmetered houses
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