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EXECUTIVE SUMMARY
In July 2006, Ithaca’s Common Council adopted a Local Action Plan to reduce greenhouse gas (GHG)
emissions from government operations, which set a target reduction goal of 20% below 2001 levels by 2016.
The Local Action Plan characterized emissions attributable to the Ithaca city government in 2001 and 2004,
providing a baseline to use in evaluating progress. This report assesses GHG emissions for the year 2010,
highlights the successful implementation of measures proposed in the 2006 plan, and identifies potential
actions that can further advance the City’s efforts to reach its 2016 goal. In addition, the report includes an
overview of community-wide emissions and recommends measures the City government can take to reduce
energy consumption and greenhouse gas emissions in the community.
During the calendar year 2010, the City of Ithaca government operations was responsible for using
84,628 million BTU (MMBTU) of energy 1 , at a cost of almost $1,500,000, causing total emissions of
5,489 tons CO2e 2 . GHG emissions from buildings & facilities and from the vehicle fleet account for more
than half of total emissions from Ithaca City government operations.
Government Greenhouse Gas Emissions by Sector, 2010

In order to make a relevant comparison with previous inventories and target goal, the following figure and
table show the GHG emissions attributable to city government operations in 2001, 2004, and 2010, as well as
projected emissions for 2016, based on the sectors and sources used in the original Local Action Plan (see
notes below graph). Since the development of this plan, the city has taken numerous actions to reduce its
emissions. At the same time, New York State’s utilities have changed their mix of generating facilities to use
less coal and more natural gas and renewables, and improved their methods for electricity production and
transmission, significantly lowering the emissions from electricity generation 3 . In combination, these changes
have resulted in a 14% drop in GHG emissions from government operations between 2001 and 2010.
1

Energy used by employees during their commute to work (8,200 million BTU per year) is included in this
accounting of total energy use, but not in the total cost. The City is indirectly responsible for commuting by
employees but does not pay the cost.
2
Greenhouse gas emissions are presented in metric tons CO2e, which is the standard reporting measure.

3The emission factor for electricity generation in the New York State Upstate region fell by almost 20% between 2001 and 2010.
Appendix C provides further information about the emission factors used in this report and their effect on calculated emissions.
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Based on these results, the City of Ithaca appears to be well positioned to meet its goal of 20% GHG
reduction by 2016. Nonetheless, future inventories and plans should continue to track and compare emissions
from all sectors and sources possible, as included in this report, and consider their impact and the actions
needed to reduce their related emissions.
Government Greenhouse Gas Emissions, 2001-2016

Annual Emissions (Tons of CO2e)
Sector
City Vehicle Fleet
Natural Gas
Electricity
RECs purchase
Total
Change from 2001 (%)

2001
1,435
1,600
2,693

2004
1,870
1,563
2,951

2010
1,476
1,022
2,406

5,728
‐‐‐

6,384
+11%

4,903
‐14%

2016
1,476
1,022
2,406
‐2,406
‐56%

Notes: 1. Total emissions for 2010 include biogas from the Wastewater Treatment facility and diesel and
gasoline from the employee commute. However, these emissions (a total of 582 tons of CO2e) are not
included in the table and graph above, as they were not included in the 2001 and 2004 inventory data 4 .
2. Projected 2016 emissions do not assume implementation of any of the emission reduction strategies
described in this report (except for RECs purchase, which are represented separately – see comment
below). This column represents a “business as usual” scenario.
3. The City of Ithaca has committed to buy renewable energy credits (RECs) in 2012 through 2014
equal to 100% of its electricity use. The clear area in the 2016 column assumes that the equivalent
quantity of RECs will be purchased in 2016.

Decisions like the recent purchase of renewable energy certificates (RECs) equivalent to 100 percent of the
City’s electric load (starting in January 2012) are significant steps and send a strong signal of commitment and
support of the renewable energy market. However, measures like this will constitute a durable reduction of
GHG emissions only if they are continuously pursued over time.
4

2001, 2004, and 2010 emissions were calculated in CACP2009 software using EPA’s eGRID emission factors for
each of those years.
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The Ithaca community was responsible for emitting 162,524 tons of CO2e in 2010, with emissions from
the Commercial sector contributing almost half of this total. Emissions from government operations are a
subset of commercial sector emissions and in this case constitute 3.4% of total community emissions. The
data from the community inventory represents a first attempt to assess community-wide emissions within the
City of Ithaca boundaries, and it provides a baseline for comparing future performance and tracking the
progress and effectiveness of energy conservation initiatives and emission reduction strategies.

Community Greenhouse Gas Emissions by Sector, 2010

Source: various sources, see appendices.

This plan is presented in two parts. An updated 2013 implementation guide identifying projects to be
prioritized through 2016 has been added as a guide for meeting the goals of the Energy Action Plan. The
original 2012 document provides historic data and back ground information along with an array of possible
actions that the City can take to reduce GHG emissions through government operations and communitywide energy consumption.
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INTRODUCTION & BACKGROUND
Greenhouse gas (GHG) emissions from human activity are catalyzing profound changes in climate and
weather, with consequences that pose substantial risks to the future health, wellbeing, and prosperity of our
community. In response to this challenge, the City of Ithaca has studied the sources of these emissions within
the local government and the community, by completing a detailed greenhouse gas emissions inventory, and
developed this update and expansion to the city’s Local Action Plan.
The City of Ithaca has a long history of acting to conserve energy and promote sustainability. In 2001, the City
joined the International Council on Local Environmental Initiatives (ICLEI) and the Cities for Climate
Protection (CCP) campaign. On July 5, 2006, the Common Council adopted the first City of Ithaca Local
Action Plan, setting the goal of reducing GHG emissions attributable to government operations to 20% below
2001 levels by 2016. In 2009, the City adopted the Climate Smart Communities Pledge, joining a state-wide
effort focused on saving tax-payer dollars while improving operations and infrastructure, increasing energy
independence and security, and positioning communities for economic growth.
Ithaca’s 2006 Local Action Plan represented the third of ICLEI’s five milestones for reducing GHG
emissions:
1.
2.
3.
4.
5.

Conduct a Greenhouse Gas Emissions Inventory
Establish a Reduction Target
Develop an Action Plan
Implement the Action Plan
Monitor progress and report results

This report addresses the 4th and 5th milestone, and is designed to:
•
•
•
•

Provide a profile of 2010 emissions sources within the City of Ithaca.
Assess the City of Ithaca’s progress in reducing GHG emissions between 2001 and 2010.
Evaluate the effectiveness of GHG reduction efforts that have been implemented since 2006.
Identify potential GHG reduction activities and strategies for future consideration.

The Ithaca city government has acted vigorously to reduce greenhouse gas emissions while remaining mindful
of its fiscal responsibilities. It has entered into two large energy performance contracts to finance
improvements to City-owned buildings and replaced all traffic signals with LEDs. It has taken numerous lowcost steps to support bicycle use by city employees and members of the community, and sought grant money
for projects such as solar-thermal installations at Cass Park and the DPW Streets & Facilities main building.
Ithaca’s recent decision to purchase renewable energy certificates (RECs) to cover 100 percent of its electricity
use makes a strong public statement about the City’s willingness to invest in combating global climate change.
Nevertheless, it should not obscure the fact that lasting emission reductions require changes not only in our
choice of energy sources, but also in the quantity of energy we consume.
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Looking past 2016, another challenge looms. The State of New York has committed to reducing greenhouse
gas emissions to 80% below their 2009 level by 2050 5 . Since then, Tompkins County and other neighbor
jurisdictions have also endorsed this long-term goal. The City of Ithaca recognizes its responsibility to reduce
its share of global warming emissions and promote climate protection, and is now in a position to join others
in the region, and the nation, by endorsing the goal of reducing community wide emissions to 80%
below 2010 6 levels by 2050. In addition, once the city has reached its proposed 2016 reduction target, it
should evaluate the next steps it needs to take and establish a new interim goal (commonly looking 10 years
ahead) to help keep track and benchmark progress toward the long-term goal.
This plan presents the results of the greenhouse gas emissions inventory for the year 2010 and proposes
actions that the City can take to reduce its emissions, including different measures to promote energy
efficiency, vehicle fuel efficiency, alternative transportation, land use planning, and other strategies. Through
these and other efforts, the City of Ithaca can also save money, increase its economic vitality, and improve the
quality of life for our citizens. City officials and staff should continue to update this inventory as additional
data becomes available and use these studies to evaluate and guide the City’s progress in reducing its
contribution to global climate change.

5

New York State Climate Action Plan, 2010.
2010 is suggested here because this report collected data for 2010, not 2009.

6
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METHODOLOGY FOR GHG INVENTORYING
The use of commonly accepted methodologies ensures comparability of emissions data from different years
and different jurisdictions. ICLEI protocols were used to inventory GHG emissions: the International Local
Government GHG Emissions Analysis Protocol (IEAP) to inventory Ithaca’s community-wide emissions,
and the Local Government Operations Protocol (LGOP) to inventory emissions from the City’s government
operations and activities. ICLEI’s Clean Air and Climate Protection (CACP2009) software, designed for
compatibility with these protocols, was used to calculate emissions, which are reported in the form of “tons of
carbon dioxide equivalent” (CO2e).
The key principles of the LGOP are relevance, completeness, consistency, transparency, and accuracy. All
efforts were made to act in accordance with these principles in creating this report. Note, however, that
calculating GHG emissions depends upon numerous assumptions and is limited by the quantity and quality of
available data.
Ithaca’s Local Action Plan established 2001 as the baseline year for local government operations and reported
emissions from 2004 as well. This report uses 2010 as a comparison year for local government operations and
establishes 2010 as a baseline for community-wide emissions. Utility and other necessary data for the
inventory was most reliable and accessible for the calendar year 2010, and the weather during that year was
relatively close to the long term average for Ithaca, so that 2010 usage is likely to be representative of typical
conditions 7 . In addition, 2010 is the most recent calendar year for which 12 months of data was available to
evaluate progress since 2001 and 2004.

Establishing Boundaries
The City of Ithaca’s community inventory assesses emissions resulting from activities taking place within the
City’s geopolitical boundary. The City’s proportional shares of emissions from transportation and from the
Tompkins County Solid Waste facility were calculated based on population.
The government operations inventory is a subset of the community inventory. The City of Ithaca’s local
government emissions were estimated based on activities and facilities for which the City maintains
ownership and/or operational control. Operational control is defined as any facility or operation for which
the City has the authority to introduce and implement changes in operational policies and processes. In the
case of the Ithaca Area Wastewater Treatment Facility, the 54.35% share of emissions assessed to the City is
based on its share of the operating cost, as reported by the Controller’s office and in accordance with the
Memorandum of Understanding between the City of Ithaca, the Town of Ithaca and the Town of Dryden,
which jointly own and are served by the IAWWTF.

7

An average year for Ithaca has 6,834 heating degree days (HDD) and 438 cooling degree days (CDD). In 2010,
Ithaca had 6,807 HDD and 618 CDD. Heating degree days are more important than CDD in determining energy use
in the Ithaca area. This is a heating-dominated climate zone, and many buildings do not have central air
conditioning.
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Evaluating Greenhouse Gas Emissions
Scope
Emission sources are categorized as Scope 1, 2, or 3. Scope 1 emissions come from sources that are directly
controlled by the reporting entity. In the community GHG inventory, Scope 1 emissions are those that result
from combustion of diesel or gasoline in vehicles and natural gas used in residences, commercial, or industrial
facilities. In the government operations inventory, Scope 1 emissions result from combustion of diesel or
gasoline in City fleet vehicles, natural gas burned in buildings, and methane from the IAWWTF digester.
Propane, heating oil, or solid fuel use were not accounted for in 2001 and 2004 nor in this report, as their use
does not contribute significantly to emissions within the City 8 .
Scope 2 emissions are “indirect emissions,” occurring outside the boundaries of the City of Ithaca but
resulting from the use of electricity purchased by the City. Scope 2 emissions per kilowatt-hour (kWh) of
electricity use are calculated using emission factors provided by the US Environmental Protection Agency’s
eGRID. These emission factors change over time as the balance of generating facilities changes. The emission
factors for the upstate New York region (NYUP) are currently among the lowest in the United States.
Scope 3 emissions are all other indirect emissions not covered in Scope 2. Solid waste accounts for all of the
Scope 3 emissions included in the Community analysis portion of this report. Solid waste-related emissions
were not calculated for City government operations because there are few records of waste quantities
produced by City operations. The only Scope 3 emissions in the government operations are those produced
by City of Ithaca employees during their commute to work. At present, the City of Ithaca does not keep
records of solid waste quantities produced by government operations.
Scope 1 and Scope 2 sources are the most essential components of a local government greenhouse gas
analysis because these sources are usually significant in scale and are directly under the control of local
governments. Local governments typically have indirect control over Scope 3 emissions. For example, the City
of Ithaca contracts with TCAT to provide free, unlimited bus rides for City employees. Increased use of
public transit reduces emissions from employee commuting.

Sector and Source
In addition to categorizing GHG emissions by scope, this inventory examines emissions by sector and source.
Many local governments find a sector-based analysis more relevant to policy making and project management,
because it is helpful for formulating GHG reduction measures and climate action plan components. The
current greenhouse gas inventory evaluates community and government emissions by sectors and source, as
shown in the following tables:

8

According to the US Census Bureau, these fuels are used for heating in less than 10% of households in the City of Ithaca. For
this reason, as well as the difficulty of gathering data for these sources, they have not been included in this inventory.
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Government Operations Emissions by Sector and Source

Sector

Details

Emissions sources

Buildings &
Facilities

Major facilities are:
Cass Park
City Hall
Central Fire Station
Fire Stations #5, #6, and #9
Police Dept/City Court
GIAC
Ithaca Youth Bureau
Streets & Facilities building
Water & Sewer building
Parking Garages
Southside Community Center

Electricity and Natural gas

Vehicle Fleet

220 vehicles

Diesel and Gasoline

Public Lighting

67 traffic signals
2,095 streetlights leased from
NYSEG
approx. 200 City‐owned
streetlights

Electricity

Waste Water
Treatment &
Transport

Waste Water treatment plant
13 pumping stations
10 monitoring stations

Electricity
Natural gas
Methane

Water Treatment
& Transport

Water treatment plant
De‐chlorination facility
3 pumping stations

Electricity
Natural gas

Employee
Commute

Automobiles, vans, SUVs,
pickups, motorcycles, scooters

Diesel
Gasoline

Community Emissions by Sector and Source

Sector
Residential
Commercial
Industrial
Transportation
Solid Waste
City of Ithaca Energy Action Plan 2012-2016

Emissions Source
Electricity and Natural gas
Electricity and Natural gas
Electricity and Natural gas
Diesel and Gasoline
Methane (landfill gas)
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GHG EMISSIONS INVENTORY REPORT ― 2010
City of Ithaca Government Operations Emissions
In adopting the 2006 Local Action Plan, the City of Ithaca set a goal of reducing greenhouse gas emissions to
a level 20% below the 2001 emissions by 2016. Figure 1 below compares emissions in 2001, 2004, and 2010
using the three major GHG sources identified in 2001 and 2004:
1. Fuel use by City fleet vehicles (Scope 1 – mobile combustion)
2. Building and facility natural gas consumption (Scope 1 – stationary combustion)
3. Building and facility electricity use (Scope 2 – purchased electricity)
Figure 1: Ithaca Government GHG Emissions, 2001 to 2010 comparison

Sector
City Vehicle Fleet
Natural Gas
Electricity
Total

9

Emissions
(tons per year of CO2e)
2001
2004
2010
1,435
1,600
2,693
5,728

1,870
1,563
2,951
6,384

1,476
1,022
2,406
4,903

Comparing these three emission sources, the City of Ithaca’s total CO2e emissions in 2010 were 14.4% lower
than in 2001.
Figure 1 does not include a) emissions produced by city employees during the commute to work and b)
emissions from biogas produced by and burned at the Ithaca Area Wastewater Treatment Facility
9

Public lighting, the Water Treatment Plant and Wastewater Treatment Facility are discussed separately in this
report. However, the 2006 Local Action Plan combined all of the City’s electricity purchases and all of its natural
gas purchases for 2001 and 2004. To allow comparison across the years, Figure 1 includes natural gas and
electricity use at the Water Treatment Plant and the Wastewater Treatment Plant along with all other buildings and
facilities.

City of Ithaca Energy Action Plan 2012-2016

Page 13

(IAWWTF). These sources were not included in the 2001 and 2004 inventory. Although these emissions are
discussed below for the 2010 inventory, they have been omitted from Figure 1 so that the emissions shown
for all three years are based on the same source data, and therefore comparable.
Greenhouse gas emissions are affected by factors such as building construction or renovation, or changes in
fleet size. For example, since the 2006 Local Action Plan, the IAWWTF has added a phosphorus removal
process that uses an estimated 624 kWh of electricity per day 10 (127,000 kWh per year), of which 54.35% is
attributable to the City of Ithaca. This is equivalent to adding a new building (with energy use equivalent to
the Central Fire Station), which consequently increases the overall emissions, even when other emission
sources are being reduced. This should be taken into account especially when emissions are not being
monitored regularly.

Government Operations GHG Emissions by Sector and Source
The following table shows the relative distribution of greenhouse gas emissions from Ithaca government
operations, according to the source and sector they originate from, as well as scope.
Table 1: Government GHG Emissions by Sector and Source, 2010

Source
Scope 1

Sector

Natural
Gas

Diesel &
Biodiesel

(tons CO2e)

(tons CO2e)

762

Public Lighting
Water Treatment
& Transport
Wastewater
Treatment &
Transport

Scope 2

Scope 3
Commute
fuel

TOTAL

Gasoline

Biogas

Electricity

(tons CO2e)

(tons CO2e)

(tons CO2e)

(tons CO2e)

‐‐

‐‐

‐‐

1,040

‐‐

1,802

‐‐

‐‐

‐‐

‐‐

562

‐‐

562

70

‐‐

‐‐

‐‐

236

‐‐

306

190

‐‐

‐‐

3

568

‐‐

760

Vehicle Fleet

‐‐

652

824

‐‐

‐‐

‐‐

1,476

Employee
Commute

‐‐

‐‐

‐‐

‐‐

‐‐

582

582

1,022

652

824

3

2,406

582

5,489

Buildings &
Facilities

TOTAL
Note:

(tons CO2e)

Total tons per year do not add up because of rounding.
Employee commute data shows combined diesel and gasoline usage. Natural gas emissions include 3 tons
per year of CO2e from biogas burned at IAWWTF, some of which was used as fuel, the rest of which was
flared off 11 .

10

Source: Dan Ramer, Chief Operator, IAWWTF.
There is no difference in GHG emissions between biogas that is used as fuel and biogas that is flared off; both
produce CO2. However, biogas that is released to the atmosphere without being burned produces methane, which is a
more powerful greenhouse gas than CO2.
11
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GHG Emissions by Source
GHG emissions associated with the City’s use of electricity and natural gas fell by more than 800 tons per year
between 2004 and 2010. Table 2 below shows the sources of the Scope 1 and 2 GHG emissions accounted
for in the local government inventory and their relative contribution to the total emissions. Electricity was the
primary source of emissions, with 49% of emissions resulting from electricity to power buildings, facilities and
pumps associated with the water and wastewater sectors. The second and third largest sources were gasoline
and natural gas, representing 21% and 17% of overall emissions respectively. 10% and 4% of emissions were
attributed to diesel and biodiesel, respectively. Employee commute data is not included in this table, as the
associated emissions (Scope 3) are outside the direct control of the city government.
In 2010, the City of Ithaca consumed a total of 7,727,140 kWh of electricity, 192,120 therms of natural gas,
95,489 gallons of gasoline, 17,402 gallons of biodiesel (B5), 45,712 gallons of conventional diesel, and
17,165,361 cubic feet of biogas.
Table 2: Government GHG Emissions by Source
Emissions
(tons CO2e)

% of Total
Emissions

Energy
used
(MMBTU)

Cost ($)

$/MMBTU

Electricity

2,406

49%

26,365

$905,729

$34.35

Natural Gas

1,022

21%

19,212

$217,549

$11.32

Gasoline

824

17%

11,939

$207,927

$17.42

Diesel

479

10%

8,502

$110,453

$12.99

Biodiesel (B5)

173

4%

111

$51,137

$21.35

Biogas
Employee
commute fuel
TOTAL

3

0%

10,299

‐‐‐

‐‐‐

8,200

‐‐‐

‐‐‐

84,628

$1,492,794

NA

Fuel Source

582
5,489

City of Ithaca Energy Action Plan 2012-2016
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GHG Emissions by Sector
As shown in table 3 below, more than half of the GHG emissions from Ithaca government operations in
2010 are attributed to the Buildings & Facilities and Vehicle Fleet sectors, with 33% and 27% of total
emissions respectively. The third largest sector is Wastewater Treatment, with 14% of emissions, followed by
Employee Commute at 11%, Public Lighting at 10%, and Water Treatment representing 5% of total
emissions.
Table 3: Government GHG Emissions by Sector
Emissions
(tons CO2e)

% of Total
Emissions

Energy use
(MMBTU)

Cost ($)

$/MMBTU

Buildings and Facilities

1,802

33%

25,727

$507,040

$19.71

Vehicle Fleet

1,476

27%

20,552

$369,517

$17.98

Public Lighting

562

10%

6,164

$272,023

$44.13

Water Delivery Facilities
Wastewater Treatment
Facilities
Employee Commute

306

6%

3,902

$92,989

$23.83

760

14%

20,083

$251,225

$12.51

582

11%

8,200

NA

NA

5,489

100%

84,628

$1,492,794

NA

Sector

TOTAL

Notes: The cost of public lighting shown here includes the lease fee paid to NYSEG for Ithaca’s streetlights.
The pie chart below shows percentages of emissions.
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Buildings & Facilities
Buildings and facilities is the largest and highest emitting sector in the city government operations. This sector
emitted a total of 1802 tons CO2e, caused by the use of natural gas (mainly for heating) and electricity. For
most facilities, electricity contributed a larger share of the GHG emissions as well as the cost. The five
buildings shown in table 4 below produced approximately half of the emissions from this sector.
Table 4: Five Largest Contributors to GHG Emissions from the Buildings Sector

Facility

CO2e from
Natural Gas
(tons/year)
[Scope 1]

CO2e from
Electricity
(tons/year)
[Scope 2]

Total CO2e
Emissions
(tons/year)

% of Total
CO2e Emissions

City Court & Police Station

112

155

267

29%

Cass Park Skating Rink

65

112

178

20%

City Hall

73

94

167

18%

S&F Main Building

76

81

157

17%

Fire Dept. Central Station

64

73

137

15%

Notes: This table does not include emissions from the Water Treatment Plant and Wastewater Treatment Facilities,
which are described separately in this report. Percentages do not add to 100% due to rounding.

Vehicle Fleet
Unlike emissions from buildings and facilities, GHG emissions from City fleet vehicles have not decreased
significantly over time. Fleet emissions rose between 2001 and 2004, and then fell back to slightly above their
2001 level by 2010. According to the 2006 Local Action Plan, the City used 152,000 gallons of gasoline and
diesel in 2001, at a cost of $140,000. In 2010, city vehicles and equipment used a total of 158,603 gallons of
gasoline, diesel and B5 biodiesel at a cost of $369,517.
The 2006 plan does not provide detailed information on the composition of the vehicle fleet in 2001 or 2004,
so it is not possible to understand the reasons behind these changes in fuel use over time. Additionally, the
quality and availability of fleet data has greatly improved in recent years. Therefore, the City must now focus
its efforts in tracking and monitoring its fuel usage from 2010 on, while taking a closer look at the fleet’s
composition and fuel sources.
Table 5: GHG Emissions from Vehicle Fleet by Source

CO2e Emissions
(tons/yr)

Consumption
(gallons/yr)

Cost
($/yr)

Cost
($ per gallon)

Gasoline

824

95,489

$207,927

$2.18

Diesel

473

45,712

$110,453

$2.42

Biodiesel (B5)*

180

17,402

$51,137

$2.94/gallon

1,476

158,603

$369,517

‐‐

Source

Total
Note:

*B5 is 5% biodiesel, 95% conventional diesel (in CACP2009, 17,402 gallons of B5 are calculated as 870
gallons of B100 and 16,732 gallons of regular diesel).

City of Ithaca Energy Action Plan 2012-2016

Page 17

In 2010 the City’s vehicle fleet consisted of approximately 220 vehicles and pieces of equipment. The exact
number of vehicles in active duty could not be determined; some vehicles listed as belonging to the fleet had
no fuel use record for 2010. The largest number of vehicles and equipment (approximately 30 percent of the
total City fleet) is assigned to the Water & Sewer Department (including the Water Treatment Plant and
Wastewater Treatment Facility), while the largest share of fuel (40% of all gasoline purchased) was used by the
Police Department.
During the summer of 2010, City vehicles used 17,400 gallons of B5 biodiesel fuel, approximately ¼ of the
City’s annual diesel fuel use during 2010. The use of biodiesel is estimated to have reduced emissions by an
estimated 1.5 tons of CO2e. The average cost of conventional diesel fuel was $2.42 per gallon and the average
cost of B5 was $2.94 per gallon. At this point, the City has not yet decided whether to continue to purchase
biodiesel in the future or invest its money into other efforts.
Public Lighting
Like most local governments, the City of Ithaca operates a range of public lighting including traffic signals,
street lighting, holiday lighting, park lights, and so forth. In 2010, the City of Ithaca spent a total of $272,073
to operate its streetlights and traffic signals. $232,000 was paid to NYSEG as a lease that includes electricity,
maintenance, and replacement costs for 2,362 streetlights. In addition, it cost $15,700 to operate
approximately 210 streetlights owned by the City, and $24,400 to operate the traffic signals and pedestrian
crossing lights. As table 6 shows, the public lighting sector was responsible for the emission of 562 tons CO2e,
most of it coming from the electricity used for street lighting.
Table 6: GHG Emissions from Public Lighting

Subsector
(Lighting Category)

CO2e
% of
Electricity
Cost ($)
Emissions Sector
Use
(tons/yr) Emissions (kWh/yr)

Traffic Signals / Controllers

34

6%

106,960

$24,386

Streetlights leased from NYSEG

500

89%

1,604,740

$231,939

City‐owned Outdoor Lighting

29

5%

93,800

$15,698

Total

562

100%

1,805,500

$272,023

Wastewater Treatment
Wastewater from homes and businesses is rich in organic matter and has a high concentration of nitrogen and
carbon. As wastewater is collected, treated and then discharged, chemical reactions lead to the creation and
emission of two important greenhouse gases: methane (CH4) and nitrous oxide (N2O). Local governments
that operate wastewater treatment facilities are therefore asked by ICLEI to account for the emission of these
gases, in addition to the standard CO2e emissions from overall processes and sources.
The Ithaca Area Wastewater Treatment Facility (IAWWTF) is a large consumer of electricity and natural gas.
The facility reduces its need for electricity and natural gas by using an anaerobic digester to generate biogas
City of Ithaca Energy Action Plan 2012-2016
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that is 66% methane. The methane is captured and burned to create electricity and heat. Biogas that is not
used for either of these purposes is flared off, so that no methane is intentionally released.
According to the Chief Plant Operator, Dan Ramer, it is not possible to quantify the amount of nitrous oxide
produced by IAWWTF. A decision to nitrify or de-nitrify is made depending on current conditions. The
nitrous oxide shown in Table 7 below is produced by natural gas and biogas combustion and electricity
generation; it does not represent nitrous oxide created by the wastewater treatment process.
Table 7: GHG Emissions from Wastewater Treatment

Emission Type

Emissions (tons per year)

SCOPE 1
Natural Gas
Biogas
Total Direct Emissions
SCOPE 2
Purchased Electricity
Total Indirect Emissions
Total Emissions
INDICATORS:
Gallons of Wastewater
Treated per year
Note:

CO2e
(tons/yr)
190
3
192
CO2e
(tons/yr)
569
569
760

CH4
(tons/yr)
0.02
0.06
0.08
CH4
(tons/yr)
0.02
0.02
0.10

N2O(tons/yr)
0.01
0.01
0.02
N2O
(tons/yr)
0.01
0.01
0.02

% of
CO2e
25%
0.4%
25%
% of CO2e
75%
75%
100%

1,288,000,000

Total emissions do not add up because of rounding
All of the biogas from IAWWTF is either burned to create electricity and heat, or is flared off.

The following table shows the relative emissions produced by the different processes and facets of the
IAWWTF operation.
Table 8: GHG Emissions from Wastewater Treatment, by Subsector

Subsector
Sewer Monitoring
Stations
Sewer Pumps
Wastewater
Treatment Plant
Total

Natural Gas use
Electricity
(therms/yr)
use (kWh/yr)
[scope 1]
[scope 2]

CO2e
Emissions
(tons/yr)

Share of Sector
Emissions

‐‐

2,143

1

0.1%

‐‐

128,694

40

5.3%

35,880

106,960

719

9.5%

35,880

237,797

760

100%
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Electricity generated from biogas at IAWWTF reduces GHG emissions by reducing the amount of electricity
that must be purchased. Similarly, the heat produced when biogas is burned reduces GHG emissions by
reducing the amount of natural gas that must be purchased.
The two existing 110 kW generators at the IAWWTF had operating problems during 2010. The theoretical
generating capacity of a 220 kW generating plant operating continuously is 1.6 million kWh per year. This is
equivalent to saving 498 tons of CO2e, because it reduces the amount of electricity that must be purchased,
while making use of biogas that must be burned to avoid releasing methane. The City’s share of this
theoretical generating capacity would be equivalent to saving 270 tons of CO2e. Instead, the actual electricity
generated was approximately 275,000 kWh (less than 17% of the theoretical capacity), of which the City of
Ithaca’s share was 149,000 kWh, equivalent to 46 tons of CO2e.
The IAWWTF also has boilers that burn biogas to provide heat. Although the generators only used 17% of
the available biogas, these boilers were running and burned an additional 57% of the gas, as shown in Figure 2
below. The remaining 26% of the biogas was flared off (i.e., burned without a productive output). Even if the
heat is not used, burning methane is preferable to releasing it directly into the atmosphere, because methane is
a very powerful greenhouse gas.
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Figure 2: Uses of IAWWTF Biogas

Source: Jose Luis Lozano, Director, IAWWTF Environmental Laboratory.
Notes: ccf = hundred cubic feet. Quantities above reflect the City of Ithaca’s 54.35% share of the facility.

Water Treatment and Transport
The water treatment and transport sector includes emissions related to the City’s potable water supply. The
City of Ithaca operates a water treatment plant and its associated water distribution system. Electricity
consumption and on-site combustion of natural gas are significant sources of greenhouse gas emissions from
the operation of the City’s water treatment and transport equipment.
Table 9 shows the different energy sources used for water treatment and transport and the resulting GHG
emissions. Notice that the treatment plant is responsible for the vast majority of emissions. Hence, future
changes and/or improvements implemented at this facility will have significant effects on the sector’s carbon
footprint.
Table 9: GHG Emissions from Water Treatment, by Subsector

Subsector
Drinking Water
Treatment Plant
Drinking Water Pumps
Total

Natural Gas use
(therms/yr)
[scope 1]

Electricity use
CO2e
(kWh/yr)
Emissions
(tons/yr)
[scope 2]

Share of
Sector
Emissions

12,438

624,700

277

90%

731

82,758

29

10%

13,169

707,458

306

100%

Employee Commute
Emissions in the Employee Commute sector are due to combustion of fuels in vehicles used by government
employees as they travel to and from work. Commuting to work represents 1.6 million vehicle miles traveled
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(VMT) per year for City of Ithaca employees 12 . These emissions are classified as Scope 3. Results from the
employee commute survey (adapted from ICLEI’s standard format) are shown in Figure 3 below. Emissions
from public transit bus rides are included in these totals.
Figure 3: Employee Commute − Mode of Travel

Notes: Seventy-eight of the City of Ithaca’s 426 employees responded to the commute survey; results were
extrapolated assuming a representative sample. This survey refers to 2011 commuting behavior.
Indicators are: Vehicle Miles Traveled= 1,604,108 and Number of Vehicles= 393.

The City of Ithaca provides its employees with a valuable benefit that saves money and reduces CO2
emissions – free public transportation on the TCAT bus system. Employee IDs contain a chip that
automatically entitles them to unlimited free bus rides.
City employees’ personal vehicles average a reported 23 miles per gallon, while public transit buses average
2.5 to 3 miles per gallon (4.5 to 5 mpg for hybrid buses, though these are still a minority). Given the relative
emissions for gasoline compared to diesel, a bus that is carrying more than 12-15 passengers produces fewer
emissions per trip than a typical passenger car. City employees who are bus riders reported an average
ridership of 28 people, so any employee who commutes via public transit is reducing greenhouse gas
emissions.

Energy Costs
Figure 4 below shows the cost of the City’s energy use in 2010, allocated by sector and source. Electricity
accounted for slightly more than half of total cost, with natural gas, gasoline, and diesel each representing
approximately 14% of the total. The City’s total cost for purchased energy was almost $1,500,000for the year
2010.

12

Source: Employee commute survey
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Figure 4: Government Operations Energy Costs

Sector
Buildings and Facilities
Public Lighting
Vehicle Fleet
IAWWTF (city share)
Water
TOTALS

City of Ithaca Energy Action Plan 2012-2016

Cost

Share of Total
Cost (%)

$507,040
$272,023
$369,517
$251,225
$92,989
$1,492,794

34%
18%
25%
17%
6%
100%

Page 23

Communitywide Emissions
In 2007, Country Home Magazine recognized Ithaca as the number two “Best Green Place in America” based
on an array of sustainability measures including energy use, farmers markets, and the number of certified
green buildings. Tompkins County, the Town of Ithaca, and the three local higher education institutions ―
Cornell University, Ithaca College and Tompkins County Community College (TC3) ― are all committed to
reducing greenhouse gas emissions within their jurisdictions and have developed GHG emission reduction
plans.
The Ithaca community’s support for conservation and sustainability is manifested in many areas. One of these
is the way solid waste is managed. Reuse is arguably the most efficient, economic, and environmentally
friendly way to reduce the waste stream, and two local non-profit organizations are actively engaged in
promoting re-use of architectural and other materials. “Significant Elements” and “Finger Lakes ReUse” both
offer deconstruction services that salvage architectural materials from buildings. In addition, Tompkins
County Solid Waste Management operates a comprehensive single stream recycling program including, but
not limited to: glass, paper, plastics #1 through #7, hard plastics, scrap metal and containers, electronics, yard
waste, and tires.
Local interest in sustainability is also evident in the diversity of programs offering alternatives to the private
automobile as a means of transportation. “Way2Go”, a program of Cornell Cooperative Extension, is a hub
of information and education for individuals and organizations interested in these alternatives. Ithaca
Carshare, a local car-share organization, offers its members convenient hourly rentals for vehicles of different
types. VPSI rents vans by the month for vanpools. Over the years, TCAT has experimented with both natural
gas-fueled and hybrid transit buses. TCAT currently has 8 hybrid buses, purchased through federal and state
grant funds, and is exploring a new line of buses (Orion) with cleaner burning diesel technology and fuel
additives. Moreover, the City of Ithaca has contributed to these efforts by continuously increasing and
improving the infrastructure available for bicyclists as well as pedestrians.
There are various groups in our community that are working together to ensure an energy smart, sustainable
future for all. One of these is the Tompkins County Climate Protection Initiative (TCCPI); a coalition of local
community leaders and multi-sector stakeholders committed to the reduction of greenhouse gas emissions and
increased energy efficiency, in an effort to combat climate change. This group has been paving the way – and
acting as a catalyst – for energy efficiency and renewable projects that will significantly decrease energy
consumption, while producing critical economic and environmental benefits for the entire community. Other
groups include Sustainable Tompkins and the Finger Lakes Green Resource Hub.

Community Analysis:
Numerous items can be included in a community scale emissions inventory. The community inventory
includes Scope 1, Scope 2, and Scope 3 sources from the residential, commercial, industrial, transportation,
and solid waste sectors, as follows:
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Table 10: Community Analysis – Scopes, Sectors & Sources

Sector
Residential
Commercial
Industrial
Transportation
Solid Waste

Scope 1

Scope 2

Scope 3

Natural Gas
Natural Gas
Natural Gas
Gasoline & Diesel
‐‐

Electricity
Electricity
Electricity
‐‐
‐‐

‐‐
‐‐
‐‐
‐‐
Methane ‐ Landfill gas

Results:
Per capita emissions is a useful metric for measuring progress in reducing greenhouse gases and for comparing
one community’s emissions with neighboring cities and against regional and national averages. As shown in
table 10, dividing the City of Ithaca’s total community GHG emissions by population yields a result of 5 tons
CO2e per capita. This result appears to be much lower than the Tompkins County community average 13 ; a
difference that might be attributed to various factors, including i) the lack of agricultural, heating fuel oil and
propane, and coal-fired electricity generation sources within City boundaries, ii) the longer and more car
oriented commuting in rural areas, iii) higher density and household size in the city (due in part to the student
population), and more.
Table 11: Community Greenhouse Gas Emissions per Capita

Ithaca Community Greenhouse Gas Emissions per Capita
2010 Population
Community GHG Emissions (tons CO2e)
GHG Emissions (tons CO2e) per Resident
Note:

30,014
162,524
5

This number is not the same as the carbon footprint of the average individual living in the City of
Ithaca (which would include lifecycle emissions, emissions resulting from air travel, etc.)

In 2010, Scope 1 GHG emissions within the boundary of the City of Ithaca were 108,432 tons of CO2e, Scope
2 emissions were 52,380 tons and Scope 3 emissions (from solid waste) were approximately 1,712 tons, for a
total of 162,524 tons. Note that the actual Scope 3 emissions that occurred during 2010 are from earlier years’
trash. Emissions from 2010’s solid waste will occur in the future, because landfill gas is created as waste decays
over time.
As illustrated in the following table (next page), the commercial sector contributes slightly less than half of
total emissions, the residential sector contributes 25% of total emissions, transportation is responsible for
22%, and the industrial sector is responsible for only 4%.

13

About 12.7 tons/person based on conversation with Katie Borgella, Tompkins County Planning Dept., and
Tompkins County Community 2008 Emissions Inventory data.
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Table 12: Community Greenhouse Gas Emissions by Sector and Source

Source
Sector

Residential
Commercial
Industrial
Transportation
Solid Waste
TOTAL
% of Total

Natural Gas
(tons CO2e/yr)

Transportation
Fuel
(tons CO2e/yr)

Electricity
(tons CO2e/yr)

Solid Waste
(tons CO2e/yr)

[Scope 1]

[Scope 1]

[Scope 2]

[Scope 3]

26,748
40,861
5,478
‐‐
‐‐
73,087
45%

‐‐
‐‐
‐‐
35,345
‐‐
35,345
22%

14,156
37,075
1,149
‐‐
‐‐
52,380
32%

‐‐
‐‐
‐‐
‐‐
1,712
1,712
1%
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(tons CO2e/yr)

40,904
77,937
6,626
35,345
1,712
162,524
100%
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STRATEGIES FOR REDUCING GHG EMISSIONS
IDENTIFIED IN 2012
Reducing Emissions from City of Ithaca Government Operations
Projects Completed To Date:
Buildings & Facilities
The City of Ithaca has pursued energy efficiency and conservation since long before the Local Action Plan
was adopted in 2006. One example is the Youth Bureau’s geothermal heating system, which has been in place
since 1996. Over the last few years, different studies have been conducted to assess energy use and
recommend energy conservation measures, including NYSERDA’s 2005 plug-load audit and the Johnson
Controls Energy Performance Contract (2007) as well as the more recent energy audit at Central Fire Station
and renewable energy study (which are discussed below), and this update of the GHG emissions inventory
and Local Action Plan.
City employees are being encouraged to adopt energy conserving behaviors and implement recommended
measures through staff training programs, such as the orientation for new employees and the Human
Resources Department’s Annual Learning Packet, which all staff will be required to complete starting in 2012.
In addition, supervisors’ and peer-to-peer encouragement toward more sustainable practices have played an
important role in many City Departments.
In 2007, the City of Ithaca signed a fifteen year Energy Savings Performance Contract with Johnson Controls.
Many energy conservation improvements, some of which were suggested in the Local Action Plan, have been
implemented through this contract, such as lighting upgrades and controls, facility management systems and
other automatic temperature controls, high efficiency furnaces and condensers, window replacements, lowflow controls for water, and more. As part of this project, the City also chose to include a Sustainable Energy
Education program (SEEC), which engaged all city employees and provided training in different topic areas
and how we can make a difference through our own behavior; though this measure received mixed reviews.
Three years after the beginning of the project (April 2007), Johnson Controls estimated that the City had
saved approximately $523,057 in energy costs, 2,015,686 kWh (electricity), 114,885 therms (natural gas), and
reduced about 1,651 tons CO2, as a result of this contract 14 .
The City of Ithaca is currently engaged in numerous efforts to reduce energy use and costs in buildings and
facilities, in addition to its ongoing performance contract with Johnson Controls. These include, but are not
limited to, the following projects:A detailed energy audit of the Central Fire Station 15 .
1. Retro-commissioning at the Youth Bureau 16 .
14

Johnson Controls, City of Ithaca Performance Contract Cost Avoidance Report Year Three April 2010 - March
2011. This contract’s annual reports can be accessed through the Superintendent of Public Works’ office.
15 This effort looked at every energy using process in the building and listed estimated payback periods for each
recommended energy savings measure.
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2. An analysis of renewable energy alternatives and priorities for City facilities.
3. Installation of solar-thermal systems (for water heating) at Cass Park main building and the Streets &
Facilities building 17 .
These projects, as well as the hiring of an Energy Sustainability Project Manager position for a one year term
(April 2011-2012), were made possible through an EECBG grant the City was awarded by the New York
State Energy Research and Development Authority(NYSERDA) in 2010.
Vehicle Fleet
The 2006 Local Action Plan suggested optimizing vehicle usage to reduce miles traveled and fuel
consumed—combining trips and carpooling. Building department inspectors are scheduling routine
inspections so that they can park and walk between inspection locations rather than driving. Similar efforts
have been implemented by GIAC, the Ithaca Youth Bureau, Engineering, Water & Sewer, and others.
The Green Fleet policy (“Green Policy for the City of Ithaca Fleet”), adopted in 2010, set a goal of reducing
greenhouse gas emissions at a rate of 3% per year. A Green Fleet Committee has been recently formed and is
charged with helping the City and the different departments implement the policy’s proposed strategies.
Developments such as the adoption of this policy are too recent to have affected the data presented in this
report, but if properly implemented, will help reduce emissions in the future. Moreover, even before adopting
a Green Fleet policy, the City has taken action to “green” its fleet, including the purchase of five hybrid
vehicles plus an electric maintenance vehicle for the Commons, as well as the purchase of biodiesel for two
consecutive years.
Ithaca has made an effort to encourage City employees to use alternative means of transportation –for work
and commute and reduce their use of fleet vehicles. One of the measures taken was providing ten bicycles for
distribution among City departments and twenty more bicycles specifically for the Police Department,
beginning in 2007. As another example, the Building Department encourages employees to plan routine work
so that they can drive to one location and then complete multiple inspections on foot (when weather allows).
The IT Department and other service providing teams also have similar practices. Moreover, some
departments like GIAC and the Youth Bureau have made efforts to coordinate their programs with TCAT
service whenever possible.
The Local Action Plan also encouraged the city to participate with Cornell University, the Ithaca-Tompkins
County Transportation Council (ITCTC), and other stakeholders in the development of a car-share program.
Presently, Ithaca Carshare and Cornell Cooperative Extension’s Way2Go program appear to be filling this
need. In addition, the City’s Green Fleet Committee is currently exploring the creation of an internal sharedpool of fleet vehicles.

16All

of the heating, ventilation, and air conditioning (HVAC) and lighting systems in the building were examined to
confirm that they are operating as expected. This study identified numerous energy wasting equipment malfunctions.
17
The solar collectors are currently being installed and will provide a significant percentage of the buildings’
domestic hot water usage.
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Public Lighting
One of the proposed measures suggested in the Local Action Plan was to convert the City’s traffic signals to
LED fixtures. This recommendation was projected to reduce electricity use by about 520,000 kWh per year
and GHG emissions by 200 tons per year. In 2006, most of the traffic signal lights were replaced with LED
fixtures. Based on 2010 utility bills, GHG emissions from this subsector have been reduced to 34 tons CO2e
per year. This is consistent with the savings projected in the 2006 Plan.
Additional efforts have been made in this sector to improve traffic flow and reduce congestion. Traffic
congestion is a frustrating aspect of city driving and it exacerbates air pollution by increasing idling time of
vehicles. In addition, because of the topography of the city, located at the base of a valley, air pollutants tend
to accumulate rather than dispersing. The New York State Department of Transportation controls the traffic
signals on Route 13, Green Street, and Seneca Street (3 major traffic arteries), while the City of Ithaca controls
all the other traffic signals in the city. The two jurisdictions use different systems of traffic light control and
have had difficulty in the past synchronizing these controls. However, according to Tim Logue, Ithaca’s
Traffic Engineer, communication between the City and the State regarding traffic control strategies has been
more effective in recent years, and in 2011 “timing” and other improvements were made along the State
controlled roads, thus enhancing overall conditions. Additionally, the City has removed traffic signals from a
number of intersections where the signals were determined to be unnecessary because of low traffic
volumes 18 .
Waste Water Treatment
The IAWWTF is in the middle of a multi-year, $8 million, energy performance upgrade. The buildings have
been weather-sealed and energy efficient lighting and photovoltaic solar panels have been installed. The two
aging 100 kilowatt co-generators have been replaced by four state-of-the-art 65 kilowatt micro-turbines. One
of the hot water boilers has been replaced with two smaller, more efficient units. The anaerobic digesters
received more efficient mixers and a new methane storage bubble has been installed. Construction of a new
trucked waste receiving building is ongoing and expected to be completed by the end of 2013.
The guaranteed result of these improvements will be long term cost savings. These savings will be the result
of decreasing energy usage while increasing renewable energy production (generated primarily from increased
bio-gas production along with some solar electric). Before this upgrade, the facility produced bio-gas that
generated 25-30% of the plant's energy needs. After this upgrade is completed, we will be generating about
60% of our energy needs.
At the same time, some of the changes at IAWWTF increase greenhouse gas emissions. For example,
improvements to the phosphorus removal system have increased electricity consumption by an estimated 624
kWh per day 19 . The impact on greenhouse gas emissions is roughly equivalent to adding another City building
with energy usage similar to the Central Fire Station.
Water Treatment and Transport
The City of Ithaca is preparing to replace its water treatment plant. O’Brien & Gere, the engineers for this
project, evaluated the energy and GHG impacts of replacing the existing plant considering: the fuel
18
19

Source: Tim Logue, City of Ithaca Traffic Engineer, January 10, 2012.
Source: Dan Ramer, Chief Operator, Ithaca Waste Water Treatment Facility
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combustion for dredging the silt pond and main reservoir; electric usage for pumping, equipment, and
building use; and chemical supply chain. O’Brien & Gere concluded that initiation of deferred dredging in the
main reservoir in Six Mile Creek, in addition to the new state-of-the-art membrane filtration facility will
increase GHG emissions by 466 metric tons per year over the current conventional treatment facility and undredged status. 20
Employee Commute
There have been no new initiatives to reduce greenhouse gas emissions from employee commuting since the
2006 Local Action Plan. However, the City has continued to provide free TCAT ridership for its employees
and to improve the infrastructure for bicyclists. TCAT billed the City for 2,744 employee bus rides in 2010 21 .

Proposed Measures:
As the city of Ithaca considers different strategies for GHG reduction, it is helpful to consider the relative
cost of different energy sources compared to the emissions they generate. Electricity is the most expensive
fuel in terms of its cost per unit of energy and also has the highest rate of emissions per unit of energy. It is
clear that reducing electricity use should be a focus of attention in order to save money and reduce
greenhouse gas emissions.
Biodiesel (B5) costs 22% more per MMBTU than conventional diesel fuel but the additional investment only
reduces greenhouse gas emissions by 5%. With the added cost of biodiesel so high, it is reasonable to decide
that the City’s money would be better spent in other efforts.
In February 2012, the Ithaca Common Council passed a resolution to amend the City’s Purchasing Policy to
include Environmentally Preferable Purchasing specifications, which will introduce considerations of energy
efficiency, source and waste reduction, and other sustainable practices into purchasing decisions. This policy
amendment included, among other items, giving preference to renewable energy sources over traditional
fossil fuels. Beginning in January 2012, the City is purchasing Green-e Energy-certified renewable energy
certificates (RECs) for 100 percent of its electricity, through 2014. Based on 2010 electricity usage, the
purchase of RECs could offset about 2,408 tons of CO2e per year (see “GHG Emissions Inventory Report –
Government Operations Emissions” section), constituting a significant reduction at a relatively low cost 22 .
The greenhouse gas emissions from electricity use that have been described in this report were calculated
using emission factors for conventional electricity production in New York State, including generating plants
that burn oil, natural gas, and coal. By purchasing renewable energy certificates (RECs), the City of Ithaca will
help to increase the market for wind, solar, hydropower, and other generation facilities that do not use fossil
fuels and therefore do not generate greenhouse gases 23 . As the City of Ithaca continues to implement
electricity saving measures, overall electricity use will shrink and the City could reduce its purchase of RECs,
freeing funds for other uses.

20

Source: “Greenhouse Gas Impactact—Technical Memorandum”, O’Brien & Gere, May 2009.

21

Source: Doug Swarts, TCAT.

22

Currently about$.00285 per kWh or $2.85 per MWh.

23

Electricity generated by nuclear power is not classified as renewable.
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The following table (next page) presents a summary of the strategies and measures recommended in this plan,
organized by sector —besides the first category, on monitoring progress City wide—, followed by a more
detailed description on implementation.

Table 13: Summary of Recommendations – Government Operations

Government Operations Strategies to Reduce GHG Emissions
Monitoring progress

Buildings and Facilities

Improved recordkeeping
Update progress on GHG emissions every 2‐3 years
Comprehensive energy audits of major City buildings
Retro commission City buildings
Train staff to use Metasys® ‐ monitoring and control system
Train staff in energy saving behavior

Monitor and verify energy conservation improvements
Explore renewable energy options

Vehicle Fleet

Fleet manager
Vehicle pool
Employee training
Route planning
Purchasing and replacement policy

Public Lighting

Replace HPS streetlights with MH or induction type
Explore purchasing leased streetlights from NYSEG

Wastewater Treatment

Implement improvements in JCI performance contract:
‐‐ Increase co‐generation capacity
‐‐ Expand digester capacity& improve digester efficiency
‐‐ Improve building envelope
‐‐ Install solar photovoltaic (PV) panels
Recover/reuse biosolids.

Water Treatment and Transport

Eliminate water losses from clear wells
Prepare for future hydropower

Employee Commute

Continue to encourage use of TCAT
Preferential parking places for car pools, van pools
Explore alternative work schedules (four day week,
telecommuting)
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Monitoring Progress
This report required many hours of effort, in part because of the time involved in locating and assembling the
necessary records. There have been many changes during the six year interval between 2004 (the most recent
year of data in the 2006 Local Action Plan) and 2010. In the future, it is recommended that the greenhouse
gas inventory be updated every 2-3 years. This will help to identify areas in which progress is being made and
those in which progress is not occurring, so that purchasing and policy decisions can be made in time to
correct course and meet the City’s goals.
To facilitate future updates and other monitoring processes, a single location could be designated within the
City where organized and consistent records of energy use and billing information can be stored, maintained,
and kept up to date. This will allow the monitoring and analysis of the City's energy consumption, using free
software such as EPA's Portfolio Manager 24 . As an alternative to Portfolio Manager, there are also
commercial software options that offer additional features.
Buildings & Facilities
Table 14: Buildings Prioritized by Energy Cost per Square Foot

Building
IFD Central Station
Seneca St. Parking
Garage
IFD Station 9 ‐ College Av.
Police Dept & City Court
City Hall
Southside Community
Center

Building Area
(sq. feet)

Electricity
Natural Gas
(kWh/sf/yr) (therms/sf/yr)

Energy
Cost
$/sf/yr

12,520

19

1.0

$3.39

14,500

27

‐‐

$3.07

7,000

9

2

$2.94

31,000
23,000

16
13

0.7
0.6

$2.65
$2.33

8,300

10

0.8

$2.19

Notes: Electricity use includes lighting, office equipment, and motors.
Natural gas use includes heating equipment and (in some buildings) domestic water heating equipment.
Natural gas usage in Btu per square foot per heating degree day (HDD) – There were 6,807 heating degree days
(HDD) during the calendar year 2010.

Energy use per square foot or energy cost per square foot can be used to prioritize buildings for closer
attention. For example, as the table above shows, Central Fire Station has the highest energy cost per square
foot. A detailed energy audit of this facility is currently in progress, and should help the City identify further
improvements that can lead to future savings. It is likely that detailed energy audits and improved facility
24

http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager Portfolio Manager allows
building owners to compare energy use in their facilities to other comparable facilities. This helps to identify which
buildings are most likely candidates for cost-effective energy conservation improvements.
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monitoring and management can identify additional cost-effective energy savings. Here are a few specific
examples, based on findings from the current monitoring and reporting process:
1. Comprehensive energy audits of major city buildings: It is recommended to benchmark the City’s office
buildings and Wastewater treatment facility using EPA’s Portfolio Manager, or similar software, to allow
comparisons over time as well as with similar facilities in other locations. Using such benchmarking
results to prioritize effort, comprehensive energy audits are then recommended for all major City facilities
to identify additional energy conservation opportunities. Comprehensive audits go beyond the “lowhanging fruit” of easily-identified actions, such as repairing malfunctions and upgrading obsolete lighting.
A comprehensive audit of the Central Fire Station, for example, has identified various energy
conservation improvements in addition to those implemented through the JCI performance contract.
Comprehensive audits could be paid for through another performance contract with Johnson Controls or
could be done one at a time. Funding may be available through sources such as NYSERDA’s FlexTech 25
program, which can help pay for the audits or support implementation of improvements. City facility staff
should be active partners in these audits so that they can benefit from a better understanding of how their
work affects energy use and operating costs, and how they can monitor and maintain the resulting
savings.
Potential energy-saving opportunities in City facilities include the following:
a. Eliminate over-illumination of parking garages, corridors, and offices 26 . It is common to find that
these areas have higher illumination levels (and therefore greater energy use) than recommended
in current codes and standards. Options for reducing over-illumination include reducing the
wattage of existing fixtures, removing bulbs or fixtures, and changing fixture layout. Lighting
controls such as occupancy sensors can be used in many areas to reduce energy use, but must be
correctly oriented and designed. Electricity is the only energy source used at the Seneca Street
Parking Garage; high usage in this building may indicate an opportunity to save energy and reduce
greenhouse gas emissions by installing a different type of lighting fixture, reducing illumination
levels, or using lighting controls (e.g. motion sensors to turn off every other light fixture when the
building is unoccupied).
b. Ventilation modifications:
i. Demand-controlled ventilation is a control strategy that adjusts the amount of outdoor air
introduced into a building or building area (e.g. courtroom, conference room) based on
the number of people in the space. It is a cost-effective way to reduce energy consumption
without affecting comfort. It is recommended that the City evaluate implementing
demand-controlled ventilation where appropriate – for example, in the City Court and
other buildings that have mechanically-supplied outdoor air and a fluctuating occupancy
level.
25

http://www.nyserda.ny.gov/Page-Sections/Commercial-and-Industrial/Programs/FlexTech-Program.aspx
Replacing inefficient bulbs and ballasts on a one-to-one basis generally increases illumination while producing some
reduction in electricity use. Significant additional energy and cost savings can often be realized by reducing illumination
levels while keeping with current recommendations from the Illuminating Engineering Society of North America
(IESNA).

26
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ii. Heat recovery ventilation (HRV or energy recovery ventilation, ERV) is an energy-saving
improvement for buildings that have both mechanically-supplied outdoor air ventilation
and mechanical exhaust ventilation. These systems can reduce the heating and cooling
energy lost in exhaust air by 60% or more and can be cost-effective even in buildings that
initially have only exhaust ventilation, so that implementing HRV/ERV requires the
installation of mechanically-supplied outdoor air.
iii. Imbalances due to leaks in air system ductwork are another common cause of wasted
energy. The City can evaluate exhaust systems and air distribution systems for leakage.
Sealing leaks in air distribution systems can reduce heating and cooling energy use by 10%
or more, as well as improving comfort for occupants.
c. Motor efficiency improvements:
i.
Variable speed controls for large motors: Variable speed controls can produce dramatic
reductions in motor energy use. It is therefore recommended to evaluate the potential for
variable speed motors or motor controls for all three-phase motors. Possibilities include
supply fans on VAV air handling units and large pumps. 27
ii. The timely replacement of old, inefficient, or malfunctioning motors for premium
efficiency motors can be a very cost-effective, energy saving measure. However, in some
instances repair can be the proper alternative. DOE’s (Department of Energy)
MotorMaster+ software (provided at no cost through NYSERDA) can help facility
managers and maintenance supervisors make such decisions, as well as select the most
efficient motors (including rebate information). In December 2011, the City received a
free analysis of “replace vs. repair” scenarios for a number of facilities, through a
NYSERDA funded program. This information should be considered and motors
replaced, to the maximum extent practicable.
d. Based on a photograph time-stamped November 2010, the boiler in Fire Station #9 appears to be
a natural draft boiler similar to the model in the Central Fire Station. Heating energy use per
square foot of area appears to be higher in Fire Station #9 than in the Central Fire Station. A
comprehensive energy audit of Fire Station #9 would evaluate installing a more efficient boiler
and would include consideration of how boiler efficiency varies through the year.
e. The City GIS Database does not show a domestic hot water (DHW) heater in the Police
Department and City Court building. If domestic hot water for this building is provided by the
steam boiler, installation of a high-efficiency gas-fired water heater should be evaluated, instead of
running the steam boiler for this purpose. The evaluation should include consideration of the
amount of hot water used in the building, the amount of insulation on piping, and the efficiency
of the existing system, all of which will affect potential savings.
f. The Police Department and GIAC both use steam for heating. Replacement of the existing steam
heating systems with hydronic (hot water) heat can require a large initial investment, depending on
the existing piping layout, but can also produce dramatic energy savings, sometimes as much as
40% reduction in heating energy use.

27

As an example: The swimming pool filter pump is a 50 Hp motor. Swimming pools do not have to filter water at
the same rate 24 hours/day; they can save energy by reducing the flow rate during unoccupied hours.
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2. Retro-commissioning is a strategy for making sure that building mechanical systems are performing as
intended. ICLEI’s CAPPA (Climate and Air Pollution Planning Assistant) software predicts that retrocommissioning 96,000 square feet of buildings can reduce GHG emissions by approximately 80 tons of
CO2e per year.
3. Train staff to use Metasys® monitoring and control system: The Johnson Controls performance contract
included installation of sensors and software to allow remote computer monitoring and control of
mechanical system operation at a number of City facilities. The Metasys® system allows authorized staff
to monitor real-time operating conditions remotely, over the Internet. The system can be set to send
email alerts, allowing malfunctions such as leaking steam traps to be identified and corrected promptly,
preventing expensive wasted energy. It appears that no facilities maintenance/management staff have yet
received the training needed to make full use of this software. Ray Benjamin, Assist. Superintendent of
Public Works, has recently expressed interest in taking advantage of that opportunity. It is recommended
that appropriate facilities staff get Metasys® training so that the City can make the proper and most
efficient use of its equipment.
4. Train staff in energy saving behavior: For lasting value, training staff to follow energy efficient practices
must be an ongoing effort. If this training is not repeated at regular intervals, staff turnover will dilute its
effect over time.
5. Monitor and verify energy conservation improvements: It is recommended that the City periodically

examine all of the energy improvements made under the JCI performance contract and other energy
conservation contracts to confirm that they are still in place and functioning as intended. For example,
based on a photograph image (dated December 2010) 28 , the steam piping in the Police Department boiler
room appears to be un-insulated. Insulating this piping was part of the Johnson Controls performance
contract and was predicted to save approximately $207 per year (based on the size of the piping, this may
be a conservative estimate). Insulation of steam piping is an investment that is generally re-paid in energy
savings within 1-2 years.
6. Explore renewable energy options for city facilities: A recent study performed by Taitem Engineering on
“City of Ithaca Renewable Energy Opportunities”, reviewed and summarized the renewable energy
choices that are currently feasible for this region and that the city could focus on to reduce even further
its carbon footprint. According to this study, the three main renewable energy types that show promise
for the city are: solar PV, Hydropower, and Biomass (see “Reducing Community Emissions” section).
Solar photovoltaic systems (PV) are one of the major feasible alternatives for city facilities. The installed
cost of these systems has fallen dramatically in recent years, and different financing strategies can be used
to minimize first costs, such as solar leasing and Power Purchase Agreements (PPAs).
Additional energy conservation efforts in City-owned buildings and facilities are discussed below under the
topics of Water Treatment and Transport and Wastewater Treatment.
We also recommend that the City of Ithaca review its electricity supply contract with Integrys and evaluate
the unit cost of electricity. Some of the City’s buildings and facilities are billed for electric demand kilowatts
28

City of Ithaca GIS Database - Mechanical Systems by Building
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(kW) as well as electricity use in kilowatt-hours (kWh), which complicates comparisons. However, it appears
that the unit cost of electricity for the accounts supplied by Integrys is consistently $0.02 to $0.03 per kWh
higher than the unit cost of electricity for accounts supplied by NYSEG. The unit cost of electricity and the
City’s choice of supplier have no effect on GHG emissions, but if changing suppliers could save the City
$100,000 per year, those funds could be put to productive use.

Vehicle Fleet
Passenger cars, SUVs, vans, and pickups powered by internal combustion engines are inherently inefficient.
Most of the energy they consume is devoted to moving several tons of metal, even though our reason for
driving them is to move people and cargo. Buyer preferences and manufacturer offerings have made the
problem worse; if weight, horsepower, and torque had remained at their 1980 levels, the design improvements
that enabled a 15 percent improvement in fuel economy over the past 30 years could instead have increased
fuel economy by 50 percent 29 .
The 2006 Local Action Plan made a series of suggestions regarding the City vehicle fleet. Some of these
suggestions have been implemented, but there is room for improvement. To achieve this, the City can
consider the following possibilities:
1. Fleet manager: Consider assigning fleet management responsibility to one individual, giving that person
the responsibility and power to develop vehicle purchasing and use policies. Such a position can also
pursue funding/financing sources for alternative fueled vehicles (AFVs) and other fleet improvements.
When fleet responsibilities are distributed among departments, the primary concern of each department is
to make sure they always have enough (and large enough) vehicles to fulfill the department’s mission. A
fleet manager can approach fleet-related decisions from a broader, more comprehensive perspective.
2. Vehicle pool: Minimize the number of vehicles that are assigned to individuals or departments and assign
all other co-located vehicles into a pool. The use of a vehicle pool can help reduce the total number of
vehicles in the fleet, while also making their management more efficient. When all vehicles are assigned to
departments or individuals, it is common to have some fleet vehicles that are under-utilized, increasing
the overall cost of fleet operation.
3. Employee training: Encourage efficient driving techniques through employee training.
4. Route planning: Consider energy efficiency when planning snowplow routes. Consider providing GPS for
vehicles that do not have routine travel paths.
5. Purchasing and replacement policy: Clarify the City’s Green Fleet Policy by developing and implementing
purchasing requirements such as procedural reviews for all vehicle requests. Institute a phase-out of older
and less efficient vehicles. For example, 17 vehicles out of 220 in the fleet are SUVs. Some municipalities
(for example, Suffolk County, NY) have implemented procedural obstacles to the purchase of SUVs in
order to reduce fuel consumption by fleet vehicles. This sort of administrative requirement could be
incorporated as part of the Green Fleet policy, or Purchasing policy.

29

Knittel, Christopher R. 2011, “Automobiles on Steroids Product Attribute Trade-Offs and Technological progress
in the Automobile Sector.” American Economic Review, 101(7): 3368-99.
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Public Lighting
1. Replace HPS lights with MH or induction: Most of the leased streetlights and many of the streetlights that
belong to the City are high-pressure sodium (HPS) fixtures, familiar for their yellowish color. The
Lighting Research Center (LRC) at Renssalaer Polytechnic Institute in Troy, NY has determined that
lighting color is an important factor in the effectiveness of outdoor lighting fixtures. Under low light
conditions, the human eye is more sensitive to white or blue-white light than to yellow light such as that
produced by HPS fixtures.
LRC’s research on this topic suggests that 100-watt HPS fixtures can be replaced by 70-watt metal halide
or induction lighting fixtures and would save 25 watts per lamp. Similarly, 150-watt HPS fixtures can be
replaced by 100-watt metal halide or induction lighting fixtures, saving 50 watts per fixture. These changes
can be accomplished without reducing illumination levels. Changing all streetlights from HPS to MH or
induction lighting would reduce electricity use by approximately 500,000 kWh per year and reduce CO2e
emissions by an estimated 156 tons per year.
LED streetlights are becoming available and are another potential option for Ithaca’s streetlights. They
are very expensive and might not be cost-effective unless the City can obtain a grant for this purpose.
2. At present, the City of Ithaca pays NYSEG lease fees of more than $165,000 per year to maintain the
City’s streetlights. A 2007 study by the NYS Comptroller 30 projected that the City of Ithaca could realize
net savings of approximately $3 million (present value) over a 20-year period by bonding to purchase its
streetlights and paying independent contractors to carry out maintenance activities. Since the year that the
Comptroller’s report was issued, NYSEG has begun to encourage municipal ownership of streetlights in
order to reduce the utility company’s personnel costs 31 .
An additional recommended action is for the City of Ithaca to evaluate taking ownership of the streetlights it
currently leases from NYSEG and/or converting all HPS streetlights to lower-wattage metal halide or
induction fixtures. It is possible for the City to implement either of these changes independently or combine
them together. Taking ownership of the leased lighting fixtures in accordance with the Comptroller’s report
would not save energy or reduce emissions, but would save an average of more than $144,000 per year for the
first 20 years and almost $300,000 per year thereafter. Reduced operating costs do not reduce greenhouse gas
emissions, but would make additional funds available that the City could use to finance other improvements,
in addition to allowing for future control of the type of fixtures used.
Converting all HPS streetlights to lower-wattage metal halide or induction fixtures while continuing to lease
most of them from NYSEG would reduce the lease fee by approximately $15,000 per year and save an
additional $46,000 per year in electricity cost. This calculation does not take into account the cost of changing
the fixtures.

30

Office of the New York State Comptroller, Division of Local Government and School Accountability, Street
Lighting Cost Containment, 2007-MR-4
31
Source: Chris Argentsinger, Lead Analyst-NYSEG Marketing & Sales
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Wastewater Treatment
1. Improvements implemented in the JCI contract: In October 2010, the City of Ithaca entered into an
agreement with Johnson Controls that promises to create significant utility savings and reduce greenhouse
gas emissions from the Ithaca Area Wastewater Treatment Facility. The changes are projected to reduce
accumulated utility costs by a total of $8.7 million, operating and maintenance costs by more than $1
million over the 20-year contract period. The contract does not specify all of the associated energy
savings, but describes the following measures that will decrease natural gas use by more than 10,000
therms per year (the City’s share of these savings is 5,777 therms per year) and electricity by more than
1,150,000 kWh per year (the City’s share being approximately 630,000 kWh per year):
a. The wasterwater treatment plant increased co-generation capacity by replacing the two existing
110 kW generators with four 65 KW micro-turbine generators.
b. The wastewater treatment plant expanded digester capacity and efficiency with
i. High efficiency blowers and dissolved oxygen control
ii. Primary digester - new linear motion mixer with high efficiency motors.
iii. New digester cover
c. The wastewater treatment plant weatherstripped doors and caulked cracks in buildings that allow
air infiltration.
d. Photovoltaic (solar) panels will be installed with 5.5 kW generating capacity
Improved mixing and the digester cover are expected to increase biogas production by almost 300,000 cubic
feet per year. In addition, the IAWWTF is increasing storage capacity and the operators are currently working
with Cornell University to bring in additional raw material, such as food waste from Cornell. Another way to
increase the feedstock available for biogas production and electricity generation would be to institute curbside
pickup of organic waste.
The measures listed above will reduce CO2e emissions from IAWWTF by an estimated 230 tons per year.
JCI’s contract mentions additional improvements and describes the associated cost savings, but it does not
provide enough energy usage information to quantify additional emission reductions from these other
improvements.
2. Recover/reuse biosolids: Another opportunity lies in the recovery and reuse of the facility’s biosolids
(residual material from the wastewater treatment process). In 2013, the WWTF’s biosolids disposal
contract will expire. This contract currently provides for transportation to and disposal of the plant’s
biosolids in Geneva. As 2011 marked the addition of the seventh billion human on this planet, the lack of
a local solution for renewal and reuse of these biosolids is a critical sustainability gap. At this time, facility
owners − City of Ithaca, Town of Ithaca and Town on Dryden − are working to seek alternatives to
landfilling this valuable resource through the implementation of land spreading practices. Many
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communities have already found ways to renew these materials, but it still remains an important challenge
for the IAWWTF’s future 32 .
Water Treatment & Transport
Ithaca’s existing water treatment plant is being replaced with the newly constructed plant expected to be
operational by March, 2016. The O’Brien & Gere Draft EIS concludes that a new plant will increase
greenhouse gas emissions compared to current conditions by 466 tons of CO2e per year.
1. According to annual reports of the Water & Sewer Division, there has been a gradual increase in losses
from the water system, so that by 2010 42% of the water was lost. Most of this loss is due to leaking clear
wells (underground tanks) at the Water Treatment plant. Because water flow into and through the existing
water treatment plant is almost complete gravity-fed, losses from the clear wells do not have a significant
effect on pumping energy use. However, according to Water Treatment’s estimates 33 , the total cost of the
water losses is $900 to $1,200 per day, approximately $330,000 to $440,000 per year. Hence, repair of the
existing clear wells to eliminate losses should be part of the scope of work for the new water treatment
facility.
2. A memo from O’Brien & Gere 34 indicates that 343,000 kWh per year could be generated by equipping
the new plant with hydro-turbines. Adding this renewable energy source would reduce CO2e emissions by
approximately 118 tons per year as well as lowering the City’s utility bills. This would help to counteract
the apparently-unavoidable increase in greenhouse gas emissions that is projected as a result of rebuilding
the Water Treatment Plant.
Employee Commute
The City may be able to reduce emissions from employee commutes by:
1. Reminding employees about their free use of TCAT. Such reminders could be in the form of posters or
notes in employee bulletins or manuals.
2. Encouraging shared rides could be encouraged by giving preferential parking places to employees who
commit to car pooling or van pooling.
3. Exploring flexible work schedule options such as four-day 40-hour weeks for City employees during the
summer months. This approach may be particularly appropriate for employees involved in outdoor work
such as road construction.
4. Allowing appropriate staff members to telecommute for part of their work week. The City of Richmond,
VA is experimenting with allowing select members of the administrative staff to telecommute for one day
per week. Initial results have been positive.
32

Onondaga, NY, for example, processes its biosolids through “lime stabilization” (also known as Enviro-process)
and then spreads it in farmlands. As a different approach, Amsterdam, NY dries and pelletizes their biosolid
residues.
33

Source: Water Treatment plant operator Chuck Baker,
July 26, 2011 memo from Brian Edwards, O’Brien & Gere, Re: WTP Upgrade: Hydro-Turbines. This memo provides some
preliminary estimates, as per the City’s request.
34
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Reducing Ithaca Community Emissions
The following strategies will require further development through the various city governing agencies but are
presented here as possible additional measures that the city can create to further reduce community
greenhouse gas emissions.
Table 15: Summary of Recommendations – Community

Strategies to Reduce Community‐wide GHG Emissions

Planning, Zoning, and Codes

Make sustainability integral to comprehensive plan
Promote walkable neighborhoods, increase connectivity, infilling ‐
Implement and promote LEED‐ND and similar principles
Green building policies and codes
Remove regulatory obstacles to renewable energy installations

Renewable Energy

Consider incentives for local development of renewable energy
and publicize existing opportunities.
Explore most promising renewable sources: solar PV, hydropower
and biomass.

Local Food Production

Support community gardens
Remove regulatory obstacles to local food production

Parking

Improve parking planning and design:
Maximum parking thresholds
Encourage shared commercial parking
Reserve prime parking for energy‐efficient vehicles

Transportation

Encourage alternative means of transportation
Reduce traffic congestion with improved controls

Planning, Zoning, and Building Codes
The City of Ithaca is beginning to develop a new Comprehensive Plan. Comprehensive Plans are a powerful
tool for reducing community greenhouse gas emissions, as the process involves stakeholders from throughout
the community in a discussion of how and where the City will grow and develop in the future, while
addressing key topics such as fostering holistic and sustainable land use. The City can also remove barriers
that affect sustainable development by revising its codes, master plans, and zoning ordinances. The Planning
Department, for instance, has included in its work plan the revision and update of Site Plan Review and
CEQR (City Environmental Quality Review) ordinances as to address sustainability, energy and GHG
emissions concerns.
1. The City’s Comprehensive Plan and other plans should promote, to the greatest extent practicable,
walkable and well-connected neighborhoods, as well as upgrading and rehabilitation of built areas. New
infill development and re-development should also be encouraged, while assessing the most suitable and
desirable locations for this type of development.
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2. Create an inventory of undeveloped and underdeveloped land parcels (e.g., large surface parking lots,
brownfield sites) and encourage their development.
3. Explore implementation of LEED-ND (Neighborhood Development) principles and values, and create
incentives for projects that pursue certification and/or implement these principles (e.g., expedited review/
permitting processes, and density bonuses). LEED-ND Local Governments Guide is available at:
www.usgbc.org/ndgovguide.
4. Zoning: Zoning is designed to control where new construction or activities of different types will be
allowed and what features will be required. This affects the future locations of jobs and residences and
their proximity to public transit, bicycle routes, and roadways. Hence, zoning codes and ordinances
should be reviewed regularly and adjusted as to promote desirable, sustainable land-use patterns (as
mentioned above).
Zoning can also be applied to encourage and plan for renewable energy looking into the future. For
example, solar access (or solar shade) ordinances 35 can protect solar installations from being shaded by
future construction. It is therefore important that the City reviews its local codes and removes possible
obstacles to wind, solar and other renewable energy-generation installations, making the installation
process as easy and simple as possible.
5. Green Building policies and codes: Encourage sustainable and energy efficient development (and redevelopment) through green building policies and implementation of advanced energy codes. Explore
voluntary certification programs and incentives, such as Energy Star or HERS Index, and consider
regulatory tools to encourage/require higher energy efficiency standards for rental housing 36 . Investigate
requiring minimum LEED silver or equivalent third- party certification for all construction supported by
public funds (e.g., Tax Incremental Financing).
Renewable Energy
1. Sustainable Tompkins reported in 2007 that more than 10% of the total solar photovoltaic (PV)
installations in New York State are located in Tompkins County. With 2.9 watts of solar PV per
inhabitant, Tompkins County was second only to Palo Alto, California, which had 4 watts of PV per
inhabitant 37 . The City of Ithaca can continue to lead by example, publicizing the energy conservation
measures it is undertaking in City-owned buildings and facilities, and supporting weatherization and other
energy conservation programs, particularly those directed at low-income families. Solar leasing or the new
on-bill financing, for example, offer opportunities for people who are unable to afford the high up-front
cost of solar PV.
2. The City of Ithaca is moving to increase on-site electricity generation at IAWWTF by installing new
generators, expanding the capacity of the digester operation, and seeking new feedstocks such as food
waste from Cornell University (see “Reducing emissions from City government operations” section for
more details). Another source of raw materials could be achieved by instituting curbside pickup of organic
35

http://joomla.ci.boulder.co.us/files/PDS/codes/solrshad.pdf City of Boulder, CO solar access ordinance.
An interesting example is the recently enacted “SmartRegs” ordinances of Boulder, CO for minimum
performance standards in residential rental housing (http://eetd.lbl.gov/EAP/EMP/reports/mi-policybrief-3-1636

2012.pdf?utm_source=BenchmarkEmail&utm_campaign=MiddleIncomeBoulderPB&utm_medium=email)
37

http://sustainabletompkins.org/signs-of-sustainability/local-signs/
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waste from residences. Cayuga Compost offers organic waste pickup to businesses as a paid service 38 , but
there is currently no comparable service for residents. The City of Ithaca can act to turn urban organic
wastes into a fuel source for energy production at IAWWTF by arranging for curbside pickup of organic
waste. This would also help to reduce the amount of material that currently enters the solid waste stream
and is transported by truck to a landfill outside of Tompkins County.
A recent study and report performed by Taitem Engineering on “City of Ithaca Renewable Energy
Opportunities”, summarizes the renewable energy choices that are currently feasible for this region and that
the city should focus on to reduce even further its carbon footprint. At the same time, it is important to bear
in mind that is always best to reduce the amount of energy consumed to the minimum possible, in order for
renewables to have as great an impact as possible.
According to this study, the three main renewable energy types that show promise for the city are: solar PV,
Hydropower, and Biomass. Of those, the most significant individual producer would be potential
hydropower projects (Six Mile Creek and Fall Creek). It is understood that this has been reviewed numerous
times by the city, but with so much at stake and the possibility of providing this energy with a relatively
minimal impact on the environment, it still appears to be worth pursuing.
Solar PV installations are being installed in the community, with an active local network of solar installers. In
addition to solar leases and on-bill financing (mentioned above), programs like PACE (Property Assessed
Clean Energy) should be also considered and developed, using available guidelines, to enable property owners
in the city to purchase systems with minimal upfront costs. Other programs such as Solarize (Portland, OR
and Madison County, NY) use bulk purchasing to reduce the cost of solar installations and have also been
demonstrated to increase local investment in renewable energy, even among non-participants.
As for biomass heating, the South Hill and West Hill Fire Stations (city owned facilities) would be good
candidates for exploring and implementing this renewable source. Additionally, a number of possibilities for
Combined Heat and Power (CHP) systems fired by biomass are being currently explored by different
stakeholder groups, which would have a large impact on the GHG emissions of the City and the community.
Local Food Production
Local food production reduces transportation of food, a major contributor to national energy consumption
and associated greenhouse gas emissions. Ithaca’s Farmers’ Market is already a hub for local food producers
and consumers. Municipalities can further support local food production by encouraging community gardens
(including providing access to City-owned open land). It may also be appropriate to revise or eliminate
regulatory barriers that prevent residents from growing their own food, such as restrictions on keeping bees
or poultry in residential areas.
Parking
Improve parking planning and design, including parking allocation, thresholds, and pricing. Parking planning
should be jointly reviewed by the City’s Planning and Transportation Engineering departments, including but
not limited to:
38

http://www.cayugacompost.com/compost.htm - Cayuga Compost diverted and composted 3,394 tons of
community-generated waste in 2009.
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1. Establish maximum parking thresholds (e.g., number of stalls per thousand sq. ft. in different zones).
Require projects that exceed the maximum (via variance) to increase storm water infiltration, increase
canopy tree cover for heat island mitigation, and/or install multi-level parking.
2. Reduce parking requirements for new development (e.g., by setting a maximum number of parking places,
rather than a minimum).Where public transit is available, this encourages compact development. For
example, Arlington County, VA has set the lowest parking requirements for locations that are closest to
public transit 39 .
3. Remove minimum parking requirements from the zoning code.
4. Encourage shared commercial parking.
5. Reserve prime parking locations for fuel-efficient and alternative-fuel vehicles.
6. Fees generated from parking can be invested in future transit, improvements to business and residential
districts, and other incentives. Boulder, CO, for instance, uses parking fees to provide free bus passes to
downtown employees. 40

Transportation
Encourage Alternative Means of Transportation
The City of Ithaca has made a strong commitment to supporting bicycle use: enacting an ordinance in 2010 to
require bicycle parking spots throughout the City, installing bike racks to provide hundreds of secure parking
places, creating bike lanes and multi-use trails. There are currently more than three miles of bicycle lanes and
an additional 2.5 miles of “Sharrows”, or shared lane markings. Ithaca is also currently exploring the feasibility
of creating a Bicycle Boulevard network, a system of traffic-calmed streets where bicycle traffic is prioritized over
motor vehicle traffic.
The Cayuga Waterfront Trail Initiative, a partnership between the City of Ithaca and the Tompkins County
Chamber of Commerce, is designed to provide an active transportation and recreation trail for non-motorized
transportation, connecting Ithaca’s most popular waterfront locations. The trail provides an alternative route
through Ithaca’s West End and the Route 13 area and will be six miles long when complete. The first and
third phases have been completed, with a two-mile long loop in Cass Park and a trail connecting Stewart Park
to the Farmers Market, attracting numerous users. It is expected that the final phase, from Inlet Island to the
Farmers Market, will be completed by the end of 2013. Based on the success of this initiative, the City should
explore creating additional alternative routes in areas where transportation is mainly focused on vehicles.
Reducing gasoline consumption by 120 gallons, or diesel consumption by 90 gallons, lowers CO2e emissions
by 1 ton. This is equivalent to eliminating 3,600 miles of driving in a passenger car (assuming an average of 30
miles per gallon of gasoline). If Ithaca’s policy and actions to encourage bicycling can reduce automobile trips
39

“Make It Work: Implementing Senate Bill 375,” policy brief, Center for a Sustainable California, University of
California, Berkeley, 2009.
40
Ibid.

City of Ithaca Energy Action Plan 2012-2016

Page 43

community-wide by 300,000 miles per year 41 , this could reduce community CO2e emissions by 75 tons per
year.
Reduce Traffic Congestion with Improved Controls
In addition to alleviating traffic jams and commuter frustration, relieving traffic congestion could decrease

vehicle idling by as much as 41% and reduce fuel consumption by as much as 13% 42 . Applying these savings
to fuel consumption during peak commute periods, a 13% reduction in vehicle fuel consumption during peak
hours would reduce community CO2e emissions by an estimated 750 tons per year.
According to Traffic Engineer Tim Logue 43 , the City of Ithaca has purchased software that allows him to
model traffic flows and experiment with different timing regimes for the City’s traffic signals. The software
provides an opportunity to model fuel use and emissions that would be produced by those timing regimes.
The City of Ithaca is currently negotiating with the State of New York to trade jurisdiction over traffic signals
in critical locations. The City would like to take over jurisdiction of Green Street and Seneca Street, including
traffic signals, (I am confirming current status on this with Tim Logue)because it is important for those signals
to coordinate with other traffic signals in the downtown area. The City proposes to give the State control over
traffic signals on a stretch of Route 13/Elmira Road. Accomplishing this trade of jurisdiction will do much to
relieve the coordination problems between the City and the State.

CONCLUSIONS
The data collected for this report show that by 2010 the City of Ithaca had made significant progress toward
the goal of reducing greenhouse gas emissions by 20% below their 2001 level, achieving a 14% reduction
between 2001 and 2010. If the City continues to purchase renewable energy certificates equivalent to 100
percent of its electricity consumption, or combines such purchasing strategies with additional measures
suggested in this plan, greenhouse gas emissions from the City of Ithaca’s government operations could be
almost 50% lower in 2012 than in 2001. The State of New York has committed to reducing GHG emissions
to 80% below their 2009 level by 2050 and the City of Ithaca seems well-positioned to join the State in
pursuing this goal.
Having said this, and despite its apparent ability to erase much of the City of Ithaca’s greenhouse gas
emissions, the purchase of RECs does not produce a durable reduction in greenhouse gases. A future
administration could end the purchase of REC with a single budget-tightening decision. It is therefore
important for Ithaca to continue to plan and implement greenhouse gas reduction projects that will also lower
its energy use and operating costs. For this purpose, it is recommended that the City consider and implement
the suggestions offered in this report and update its greenhouse gas inventory every two to three years to track
41

This is an estimate based on the assumption that 5,000 bicyclists would each increase the number of errands they
do by bicycle to an extent that reduces their driving errands by 60 miles per year per bicyclist.
42
"TrafficSignals and TrafficFlow:HowTheyWorkTogether."Trafficand PlanningDesign, Inc.
<http://www.trafficpd.com/
43
Telephone interview with Tim Logue, January 10, 2012.
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its progress. Additionally, to facilitate that goal, a clear record of the data sources and protocols used in
developing this report has been provided (see Appendices).
As the City moves forward with implementing the energy and emission reduction strategies proposed in this
plan, responsibility and accountability will be essential components of the process. City agencies and
departments can play a key role by incorporating the plan recommendations into their on-going regular work
plans. At the same time, strong leadership and support of initiatives by elected officials and decision-makers
will also be crucial to ongoing success. The City will also benefit by having a dedicated position to oversee and
coordinate implementation efforts, and monitor progress — though certain area-specific monitoring can be
undertaken by individual departments. It is important to bear in mind that this process must be an evolving
one, and as such, the proposed strategies shall be reviewed and developed as challenges and new opportunities
arise; while at the same time additional areas (e.g., EV infrastructure) can be explored.
The decisions made by individuals, community groups, institutions, businesses and the city government all
affect the energy sustainability and resilience of the Ithaca community. Through their combined (and in many
cases cooperative) efforts, the City can achieve the benefits of reduced emissions and more, including saving
money and improving the City’s economic vitality and its quality of life.
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APPENDICES
Appendix A – Government Operations Data
Appendix B – Community Data
Appendix C – Emission Factors
Appendix D – Data Collection Protocol
Appendix E – Implementation Guide
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Appendix A – Government Operations Data
Detailed Government Operations Greenhouse Gas Emissions in 2010:
Sector
Buildings

Emissions
Source

CO2e
(tons)

CO2e
(%)

Energy
(MMBtu)

Cost

Data Source

Electricity

1,041

19.0%

11,391

$358,708

Natural Gas

762
1,803

13.9%
32.8%

14,336
25,727

$148,332
$507,040

Electricity and
Natural Gas usage
from NYSEG
account histories.
Account numbers
provided through the
City’s GIS Database.

Buildings total
Public Lighting
Leased streetlights
(NYSEG)

Electricity

500

9.1%

5,478

$231,939
lease + elec

City-owned outdoor
Lighting
Traffic Signals

Electricity

29

0.5%

321

$15,698

Electricity

34
562

0.6%
10.2%

365
6,164

$24,386
$272,023

Gasoline

824

15%

11,939

$207,927

Diesel
B5 (biodiesel)

479
173

8.7%
3.2%

8,502
111

$110,453
$51,137

1,476
537
45

26.9%
9.8%
0.8%

20,552
7,592
608

$369,517
NA
NA

582

10.6%

8,200

NA

Electricity

528

9.6%

5,778

$186,278

Biogas
Natural Gas

3
190

0.0%
3.5%

10,299
3,559

$50,536

Electricity

40

0.7%

440

$14,185

Electricity

1

0.0%

7

$226

760

13.9%

20,083

$251,225

Public Lighting total
Vehicle Fleet

Vehicle Fleet total
Employee Commute
Employee Commute
total
Wastewater
Wastewater Treatment
Plant

Gasoline
Diesel

Sewer Pumping
Stations
Sewer Monitoring
Stations
Wastewater total
Water System
Water Treatment Plant

Water Pumping

Electricity
Natural Gas

210
66

Electricity
Natural Gas

25
4
Water System total
306
Grand Total
Combined
5,489
Note: Total cost excludes employee commute.
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3.8%
1.2%

2,303
1,244

$66,202
$17,644

0.5%
0.1%
5.6%

282
73
3,902

$8,106
$1,037
$92,989

100%

84,628

$1,492,794

Brian Carman, City of
Ithaca Fleet
Maintenance Manager

Employee commute
survey (78
respondents out of
426 employees)
Electric and natural
gas use from NYSEG
accounts.
Operating data from
Dean Ramer, Chief
Operator, IAWWTF
&
Jose Lozano, PhD.,
Director IAWWTF
Environmental
Laboratory
Chuck Baker, Water
Treatment Plant
Operator
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Building and Facility Inputs:
The City GIS service helped provide spreadsheets of NYSEG account numbers (energy delivery utility) as
well as Integrys (current third-party supplier for most City electric accounts). The POD IDs of these account
numbers were used to retrieve electricity and natural gas usage information for each account.
Electricity and natural gas use for this sector was input into the ICLEI software for each facility. The Water
Treatment and Wastewater Treatment sectors are reported separately.
Summary electricity and natural gas usage has been rounded in the table below:
Electricity: kWh/year
Buildings and Facilities
Natural gas therms/year

3,338,500
143,360

Public Lighting Inputs:
Streetlights leased from NYSEG (kWh/year)
City‐owned outdoor Lighting (kWh/year)
Traffic Signals (kWh/year)

Streetlights & Traffic
Signals

1,605,000
94,000
106, 960

Electricity use for city-owned light fixtures is based on NYSEG account data.The leased light fixtures are
accounts supplied by Integrys, which provides kWh data for these accounts. NYSEG rates and tariffs also
provide assumed watts and operating hours for each type of street light lamp and fixture.
Vehicle Fleet Inputs:
Consumption
(gallons/yr)

Cost
($/yr)

Cost
per gallon

Gasoline

95,489

$207,927

$2.18

Diesel

45,712

$110,453

$2.42

Biodiesel (B5)*

17,402

$51,137

$2.94/gallon

Fuel Source

* B5 is 5% biodiesel, 95% conventional diesel (in CACP2009, 17,402 gallons of B5 are calculated as 870 gallons of
B100 and 16,732 gallons of regular diesel).

See also “Detailed GHG Emissions from City Vehicle Fleet in 2010” table below.
Notes:
The City’s inventory of vehicles was provided in several files, including spreadsheets that showed an almostcomplete list of vehicles as well as PDF files with a similar (but not identical) list of vehicles and their fuel use
in order of the VIN number. Miles traveled information was available for most vehicles. These information
sources were combined into a single spreadsheet that is a reasonable approximation of the City’s actual 2010
vehicle and equipment fleet and its fuel consumption and emissions.
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Fuel usage information in gallons was supplied for many, but not all vehicles; however, the type of fuel (diesel
or gasoline) was not specified. To prepare the data for input into CACP2009, it was necessary to categorize
vehicles as gasoline or diesel. This was done based on the make and model. Large pickups (350, 450, and
larger) were assumed to be diesel-fueled. Pieces of fire and highway equipment other than SUVs, pickups, and
vans were also assumed to be diesel-fueled. Lacking accurate data for all of these vehicles, some may have
been mis-assigned.
Total annual fuel consumption and vehicle information were provided by Brian Carman 44 . The inputs to
CACP were trued up to these fuel consumption totals. Not all of the fuel could be accounted for by crossreferencing fuel use by specific vehicles and pieces of equipment. The remainder was entered into the CACP
software as “misc. fuel uses” to account for the emissions from burning this fuel. Some of the unaccountedfor fuel was probably used in small equipment such as chain saws and riding lawnmowers.
The CACP2009 software has not been updated to allow inputs of vehicles newer than 2005. Many of the
City’s vehicles are newer than 2005, but were categorized as 2005 because that was the most recent date
available within the software. It is likely that this causes a slight overestimate of emissions from the vehicle
fleet.

44

Brian Carman, Fleet Maintenance Manager, S&F, (607)-272-1718
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Detailed GHG Emissions from City Vehicle Fleet in 2010:

Department
Buildings &
Building
Maintenance
Cass Park &
Youth
Bureau
Engineering

Fuel and Vehicle Type
Gasoline
TOTAL

Gasoline
Diesel
TOTAL
Gasoline
TOTAL
Fire Dept
Gasoline
Biodiesel
Diesel
TOTAL
GIAC
Gasoline
Diesel
TOTAL
Highways & Gasoline
Garage
Diesel
TOTAL
IT
Gasoline
TOTAL
Police
Gasoline
TOTAL
Streets &
Gasoline
Facilities
Diesel
TOTAL
W&S, Water, Gasoline
IAWWTF
Diesel
TOTAL
Gasoline
Misc.
(unaccounted Diesel
for fuel use)
TOTAL
TOTAL GASOLINE
TOTAL DIESEL
TOTAL BIODIESEL
GRAND TOTAL
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Number
Fuel
of
Use
Vehicles (gallons)
14
3,873
14
7
1
8
2
2
9
15
24
1
1
2
8
34
42
2
2
49
49
14
13
27
25
25
52
NA
NA
131
89
220

3,873
3,000
343
3,000
132
132
3,265
670
16352
20,287
327
968
1,295
5,879
20,907
26,786
31
31
40,506
40,506
7,822
8,337
16,159
16,290
8,191
24,481
14,364
7,346
21,710
95,489
62,444
870
158,603

CO2e
(tons)
34
34
4
26
30
1
1
29
0
167
197
3
10
13
52
214
266
1
1
358
358
69
85
154
144
83
228
129
66
195
824
652
0
1,476

%
Total
Energy
CO2e (MMBtu)
2.3%
484
2.3%
0.2%
1.8%
2.0%
0.1%
0.1%
2.0%
0.0%
11.3%
13.3%
0.2%
0.7%
0.9%
3.5%
14.5%
18.0%
0.1%
0.1%
24.3%
24.3%
4.7%
5.8%
10.4%
9.8%
5.7%
15.4%
8.7%
4.5%
13.2%
56%
44%
0%
100%

484
47
375
422
16
16
408
111
2,258
2,777
41
134
175
735
2,887
3,622
8
8
5,063
5,063
978
1,151
2,129
2,036
1,131
3,167
1,795
894
2,690
11,611
8,830
111
20,552
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Employee Commute Inputs:
An employee commute survey was designed for City of Ithaca employees based on the standard survey
provided by ICLEI. This survey was distributed through senior staff and direct supervisors. Employees were
encouraged to respond either by filling out the survey online or by returning hard copies. 78 employees
completed and returned the survey. The results from these 78 surveys were tabulated and then extrapolated to
represent the City’s total workforce. It was assumed that the 78 respondents are a representative sample of
the entire workforce. This data was then input into the CACP software for employee commute analysis.
Wastewater Inputs:

Wastewater

Monitoring stations – electricity (kWh/yr)
Pumping stations ‐ electricity (kWh/yr)
IAWWTF – electricity (city share of kWh/yr)
IAWWTF – natural gas (city share of therms/yr)
IAWWTF – biogas (city share of cu.ft/yr)

2,143
128,964
106, 960
355,880
17,165,361

The City paid for 54.35% of the energy used at IAWWTF in 2010. Energy use for IAWWTF shown above is
54.35% of total energy use, including 54.35% of the biogas produced by the digester. Monitoring stations and
pumping stations within the City are assumed to be entirely a City responsibility, so the electricity shown
above in these categories is 100% of electricity use for these facilities.
Water System Inputs:

Water System

Pumping stations – electricity (kWh/yr)
Pumping stations – natural gas (therms/yr)
Water treatment plant ‐ electricity (kWh/year)
Water treatment plant – natural gas (therms/yr)

82,758
731
674,700
12,438

Solid Waste Inputs:
It is difficult to estimate the total solid waste produced by the City of Ithaca’s government operations. The
2001 and 2004 inventory data did not include any estimated emissions for solid waste due to government
operations. Similarly, we have not attempted to quantify those emissions for this 2010 update, due to lack of
consistent data.
Dan Spencer, working Supervisor of Sanitation at the Department of Public Works, was interviewed 45 and
reported that a total of 1209 thirty-gallon trash bags were collected between July 19 and August 13, 2010 at
the following City of Ithaca facilities and parks: Stewart Park (309), Cass Park (429), Southside Community
Center (119), Water and Sewer (81), Police/Court (75), Youth Bureau (61), Central Fire Station (37), Water
45

Source: Dan Spencer (607) 272-1718, dspencer@cityofithaca.org
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Treatment (35), GIAC pool (31), South Hill Fire(13), West Hill Fire (11), and #9 Fire Station (8). However,
this is only partial information representing one season of the year.
In addition, the City has recently partnered with the Tompkins County Solid Waste Division’s “ReBusiness”
Program to assess waste handling and management at City facilities. This is a voluntary program that offers
technical assistance on waste management, including waste assessments and follow-up reports, with
recommendations to help reduce waste, recycle and implement green purchasing practices, free desk
side recycling bins, labels and signage, public recognition, and more.
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Appendix B – Community Data
Detailed Community Greenhouse Gas Emissions in 2010:
Emissions
Source

Sector
Residential

Electricity
Natural Gas

Subtotal
Residential
Commercial

Electricity
Natural Gas

Subtotal
Commercial
Industrial

Electricity
Natural
Gas

Subtotal
Industrial

Equiv
CO2
(tons)

Equiv
CO2 (%)

Energy
(MMBtu)

Data Source

26,748

9%
16%

40,904

25%

155,059
503,186 Alan Hoffman, NYSEG
Customer Service Reporting
658,245 Team

37,075
40,861

23%
25%

406,119 adhoffman@nyseg.com
768,695 Fax: (607)-762-5922

77,937

48%

1,174,814

1,149

1%

12,582

5,478

3%

103,205

6,626

4%

115,787

14,156

Tom Mank
Transportation
Roads within City
of Ithaca
Subtotal
Transportation

35,345

22%

35,345

22%

Waste
Managed Landfill

1,712

1%

Subtotal Waste
Grand Total

1,712

1%
100%

162,524

NA

Ithaca-Tompkins County
Transportation Council
(607)-274-5583

Tompkins County Solid Waste
Dept. Web site for total annual
flow (City’s share based on
population).
CACP default assumption for
NA
emissions from managed landfills

Residential Sector Inputs:
Residential

Electricity Consumption
Natural Gas Consumption

45,445,268 kWh
5,031,860 Therms

According to the US Census Bureau, the City of Ithaca had 30,014 residents in 2010.
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Commercial / Industrial Sector Inputs:
Commercial
Industrial

Electricity Consumption, 2010
Natural Gas Consumption, 2010
Electricity Consumption, 2010
Natural Gas Consumption, 2010

119,026,843 kWh
7,686,948 Therms
3,687,433 kWh
1,032,049 Therms

Note: Because the quantities of commercial and industrial emissions are very different from each other, they
have been kept separate in the report rather than grouped together.
Transportation Sector Inputs:

Transportation

Roads – vehicle miles travelled
(VMT)

Annual VMT

72,078,600

Notes: The City of Ithaca is assumed (per Tom Mank) to be 10.52% of total Tompkins County VMT and
10.63% of emissions.
Waste Sector Inputs:
Waste

Total landfilled waste, 2010

Tons

7,022

The composition of the landfilled waste was assumed to be the National Average Percent Waste by Type
(ICLEI Local Government Operations Inventory Instructions, from CACP2009 version 3.0 Data Entry):
1.
2.
3.
4.
5.

Paper products: 38%
Food waste: 13%
Plant debris: 10%
Wood or textiles: 4%
All other waste: 35%

Methods: The total weight of municipal solid waste in Tompkins County has varied up and down in the ten
year period from 1996 to 2007. Meanwhile the total quantity of recyclables averaged 30% of the waste stream
(by weight). Total tons for 2010 were assumed to be the same as in 2007, the most recent year for which data
was available.
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Appendix C – Emission Factors
The emission factors input into the CACP2009 software for this evaluation are shown below:
Emission Factors for Upstate New York (NYUP)
Carbon Dioxide, Nitrous Oxide, and Methane

Year
1990‐2003
2004
2007

CO2
(lbs/MWH)

N2O
(lbs/MWH)

CH4
(lbs/MWH)

843.039
819.684
683.27

0.01119
0.0114
0.0099

0.0248
0.024
0.01741

Source: US EPA eGRID

NERC Electricity Emissions Factors for Criteria Air Pollutants for Inventory Years 1990 –
2007.
NOx
SOx
CO
VOC
PM10
(lbs/MWH)
(lbs/MWH)
(lbs/MWH)
(lbs/MWH)
(lbs/MWH)
Inventory Year
1990‐2004 (2000)
1.3952
6.3254
0.9953
0.1133
0.9437
2005 to present
1.0567
3.3379
1.0376
0.1166
0.9023
Source: US EPA

New York State has a Renewable Energy Portfolio (RPS) and is committed to increasing the percentage of
“green” power. In 2004, the New York State Public Service Commission set the goal of increasing the
renewable energy used in the state from 13% to 25% by 2013. The effect of this shift is to reduce the CO2e
emitted by the mix of electricity generating facilities in the state – for example, increasing the use of natural
gas and nuclear power while decreasing the use of coal and oil-burning generating facilities.
Emissions due to the generation of electricity are an input to the CACP software used to calculate CO2e
emissions for community and government operations. As the emission factors change over time, theyaffect
on the calculated results. For the NYUP region that provides electricity to Ithaca, CO2e emissions per unit of
electricity generated fell by 19% between 2001 and 2010. Approximately 1/3 of the reduction in emissions for
Ithaca government operations between 2001 and 2010 is due to the change in the emission factor used to
calculate CO2e.
If the 2001 emission factor had been used for all three years (2001, 2004, and 2010), Ithaca would have
appeared to reduce its emissions from government operations by 4.5% instead of 14.4%. However, users of
the CACP2009 software are directed to input the correct emission factors for each year, so the results in this
report are in keeping with ICLEI protocol.
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Appendix D – Data Collection Protocol
Government Operations
Buildings and Facilities:
NOTE: This does not include the Wastewater Treatment Facility, the Water Treatment Facility, or their
associated buildings such as pump stations, monitoring stations, water tanks.
Electricity
1) Get list of POD IDs/account numbers -- 2010 source was GIS Database.
2) Contact NYSEG for billing data and usage data spanning the calendar year of interest.
3) In 2010, Integrys was the third-party supplier for most electrical accounts. Contact Integrys (or current
third-party supplier) for billing data spanning the calendar year of interest. (Alternatively, use Johnson
Controls annual report data as a source for unit cost information for major buildings and assume that smaller
accounts are billed at the same unit cost.)
4) Cost data must include combined billing data from NYSEG and Integrys (or any other third-party
supplier).
5) Calculate one calendar year of total costs and of total kWh of electricity for all accounts (excluding
Wastewater Treatment Facility and Water Treatment Facility, and associated buildings such as pump stations,
monitoring stations, water tanks).
Natural Gas
1) Get list of POD IDs/account numbers -- 2010 source was GIS Administrator Ruth Aslanis (phone, email).
2) Contact NYSEG for billing data and usage data spanning the calendar year of interest.
3) In 2010, Hess was the third-party supplier for most electrical accounts. Contact Hess (or other third-party
supplier) for billing data spanning the calendar year of interest. (Alternatively, use Johnson Controls annual
report data as a source for unit cost information for major buildings and assume that smaller accounts are
billed at the same unit cost.)
4) Cost data must include combined billing data from NYSEG and Integrys (or any other third-party
supplier).
5) Calculate total therms of natural gas for all accounts (excluding Wastewater Treatment Facility and Water
Treatment Facility, and associated buildings such as pump stations, monitoring stations, water tanks).
If any other fuels such as propane or fuel oil were purchased in significant quantities, these should be
reported on, too. In 2010 we determined that electricity and natural gas were the only fuels of significance
that were used in City buildings.
Create Building and Facilities groups to enter electricity and natural gas usage into CACP software.
For the 2010 survey, buildings/facilities were separated into categories as follows:
•
•
•

Cass Park Skating Rink
City Court & Police Station
Fire Department - Central Station
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•
•
•
•
•
•
•
•
•
•
•
•

Fire Station #5
Fire Station #6
Fire Station #9
GIAC
Parking garages
S&F Cold Storage
S&F Main building
Southside Community Center
W&S 600 W. 1st St
W&S Main Building
Youth Bureau
Minor facilities – all other electrical accounts except for the following:
o Water Treatment Facility and dechlorination facility
o Wastewater Treatment Facility
o accounts identifiable as pumping stations, monitoring stations, water tanks
o streetlights
o traffic signals
o other accounts identified as outdoor lights (e.g., River Walk, Stewart Park)
o leased facilities are mentioned by name but no data was entered for them: Cinemapolis, RIBS
building, TCAT headquarters

NOTE: It is not necessary to enter cost data into CACP, as it has no effect on the emissions calculations.
Cost data can be reported separately.
Vehicle Fleet:
1) Contact Fleet Manager for data on City-owned vehicles and equipment. The minimum information needed
is:
•
•

One calendar year of total fuel usage by type (gasoline, diesel, biodiesel) - total gallons and total cost
Database of City vehicles and equipment - for each vehicle, you want to know
o Vehicle category and model year: Refer to CACP software for vehicle categories. In 2010
these were: passenger cars, light trucks, and heavy vehicles.
o Department assignment
o Type of fuel
o Gallons of fuel used

Preferably this database will exist and be accessible in spreadsheet form. The City is likely to have a database
of vehicles described by make and model and it may be necessary to categorize these as part of the GHG
survey.
2) Enter data into CACP:
•

Create a Vehicle Fleet Group for each department or group of related departments. In 2010 the
Vehicle Fleet Groups were:
o Buildings and Building Maintenance
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Cass Park and Youth Bureau
o Engineer and Engineering Dept
o Fire Dept
o GIAC
o Highways and Garage
o IT
o Police Department
o Streets and Facilities
o WWTP, WTP, and W&S
o miscellaneous other small departments
For each Vehicle Fleet Group
o for each fuel, enter total fuel usage by all vehicles of the same type and model year (working
with the CACP software when calculating fuel use so that model years will be grouped as
required)
o enter into CACP software.
Cost information can be subdivided by Vehicle Fleet Group and entered into CACP, but it is likely
that the total fuel use reported for individual vehicles will not match the total fuel purchased as
reported by the City Treasurer. CACP does not require cost inputs. This information can be added to
the report separately.
o

•

•

Public Lighting
The 2010 survey divided public lighting into three categories:
• Streetlights leased from NYSEG
• City-owned outdoor lights
• Traffic signals
Streetlights leased from NYSEG: Electricity usage for these lights is not indicated in the bill from NYSEG.
NYSEG will provide a full list of all lamps and fixtures they are leasing to the City. If a third-party supplier is
used (Integrys was the third-party supplier in 2010), their bill will indicate kWh usage. If the City were not
using a third-party supplier, the NYSEG filed rates and tariffs for street lighting shows the assumed about the
wattage of each type of lamp and the number of operating hours.
City-owned outdoor lights: Electricity usage by City-owned streetlights was calculated based on a list of lamps
provided by the City, using the same operating hours assumption as NYSEG (4210 hours per year). The list
was incomplete; it lacked the number of streetlights on State Street. There was probably a slight overestimate
of total electricity usage by the City of Ithaca because some of these lights were not clearly identifiable in the
electric accounts. Two electric accounts described as Ithaca Commons and Riverwalk Lights and another
account named East State Street appeared to be city-owned public lighting accounts. Together, these used
approximately 45,000 kWh/year. Applying the count of lights supplied by the city and assuming they
operated 4210 hours per year yielded annual use of 94,000 kWh, which is what we entered into CACP.
Traffic lights: Traffic signals were identified in the list of NYSEG accounts supplied by the City and their
energy use is available through NYSEG by looking up the POD ID.
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Water Treatment & Transport
Natural gas and electricity use for the Water Treatment plant and associated pumping stations is available
from NYSEG, following the same procedure as for other City facilities. Information about losses from the
water system is available in the annual report of the water system, which is posted online.
Chuck Baker, the Water Treatment Plant Operator, described the location of the water losses, based on which
information it was clear that the losses did not involve additional pumping. He also provided the estimated
cost of treating additional water due to those losses.
Inputs to the CACP software are:
• Natural gas use
• Electricity use
• Number of gallons treated – this is an indicator, not used to calculate emissions
• Number of gallons transported – this is an indicator, not used to calculate emissions
• Number of people served – this is an indicator, not used to calculate emissions
Wastewater Treatment
Natural gas and electricity use for the Wastewater Treatment plant and associated pumping and monitoring
stations is available from NYSEG, following the same procedure as for other City facilities.
IAWWTF provided data on biogas produced by the anaerobic digester and how the biogas was used (cogeneration,
heat, and flared-off remainder). Dan Ramer, Chief Operator, described operations at the facility and provided a
progress report on installation of new equipment as well as anticipated future changes.
Inputs to the CACP software are:

•
•
•
•

Natural gas use
Electricity use
Biogas production
Number of people served – this is an indicator, not used to calculate emissions

Employee Commute
The employee commute survey (see Appendix A) was distributed in a senior staff meeting. Employees were
given approximately two weeks to return the survey either by filling it out online or returning a hard copy.
The return rate was much higher for some departments than for others.
Miles of travel were obtained by analyzing the survey results. The survey requested percent of commuting
accomplished by driving alone, driving with others, riding a public transit bus, riding a motorcycle or scooter,
walking, bicycling, or working at home. Respondents were also asked the number of miles traveled to work,
the fuel efficiency of their vehicle, and (for bus riders and car poolers) the number of other riders. These
results were used to calculate vehicle miles traveled and to estimate the number of gallons of diesel and
gasoline fuels consumed.
Inputs to the CACP software are:
• Gallons of gasoline per year
• Gallons of diesel fuel per year
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Solid Waste
Based on discussions with Ray Benjamin (Streets & Facilities), Dan Spencer (Streets & Facilities), and
Tompkins County Solid Waste & Recycling, it was not possible to quantify or accurately characterize the
waste directly produced and controlled by City of Ithaca government operations. Waste from City Hall is put
into a dumpster shared with nearby businesses. Waste from the city parks is largely created by park users, not
by City operations, but contributes to the waste the City takes to the transfer station.

Community
Residential, Commercial, & Industrial Energy Use
All data on community electricity and natural gas use within the City boundary was provided by:
Alan Hoffman, Customer Service Reporting Team, New York State Electric & Gas Corporation
18 Link Drive, P.O. Box 5224, Binghamton, NY, 13902-5224.Phone: (607)-762-4597 Fax: (607)-762-5922
Email: adhoffmann@nyseg.com
CACP inputs are divided into the following categories:
• Residential
• Commercial
• Industrial
NYSEG is familiar with greenhouse gas inventories and provided the electricity and natural gas use divided
into these categories.
Fuel oil, propane, and solid fuel use were not included in the 2010 inventory.
Transportation Energy Use
Tom Mank of the Ithaca-Tompkins County Transportation Council at (607)-274-5583 provided all data on
community transportation energy use was provided by. Mr. Mank is familiar with greenhouse gas inventories
and provided VMT and other necessary data.
Solid Waste
Solid waste data was obtained from annual reports on the Tompkins County Solid Waste Department web
site.
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Appendix E – Implementation Guide
The following tables illustrate the suggested steps to accomplish the goals of the Energy Action Plan, for
completion by December 31, 2016. The rest of the document includes details and examples for
accomplishing these goals. Although much progress has been made toward the initial green house gas
emissions reduction goal of 20% below 2001 levels by 2016, a sizeable percentage of that goal has been
met through renewable energy source purchases for electricity. It is equally, if not more, important to
make systemic changes throughout the city to meet these goals. This plan substantially moves the city
closer to a shift in meeting the goal without heavy reliance on renewable energy purchases (although this
should still be a part of the reduction goal). Additionally, the city is completing a new comprehensive
plan document. That plan’s many objectives closely align with the energy sustainability goals and should
be considered a partner document. It is expected that this Energy Action Plan would be reviewed annually
as new opportunities and technologies arise.
Overarching all recommendations is the policy of environmental justice and inclusion. It is city policy to
ensure that these goals are fully represented in all our communities and are achieved so that all residents
are treated fairly and have equal access to information and regulations, including opportunities to
participate in development of policy, to ensure that Ithaca is indeed a “great place to live, learn, work,
play, create and dream!”
NOTE: G= City government, I= Ithaca community; BOLD indicates first step priorities.
Building Efficiency
Vision: It is the intention of the City of Ithaca to model best building/facility practices that support the
city’s energy goals through efficiency, conservation, and reduction of greenhouse gas emissions.
Activity
Create an in-house
energy work plan based
on this document
G
Perform an energy audit
on all city facilities
G
Investigate point of sale
energy audits
G, I
Develop a green building
code
G
Implement demand control
heating and cooling
G

Indicator
Energy use

Responsible Party
Key employees from
building, planning,
and public works

Energy use

Outside firm
contracted by city

Energy use

Common Council

Improved building
stock for energy use

Energy use and
conservation

Planning, building,
zoning

Energy use reduction

Energy use

City facilities
manager

More efficient
management of
HVAC and users’
comfort
Energy use reduction,
promotes renewable
energy sources

Create incentives for
Energy use
Weatherization/renewables Energy Conservation
I
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City Council, IURA

Benefit
Provides a working
document for
tracking data for
measuring success
Energy use reduction

Page 61

Advocate for
community energy
audits
I
Provide information for
landlord energy
improvement resources
I
Perform a solid waste
analysis
G

Energy conservation

City council, Mayor,
Clerk

Improved building
stock for energy use

Energy use, energy
conservation

Building department,
clerk

Waste appropriately
diverted from landfill

All departments

Assists energy
conservation for
tenants/landlords,
saves dollars
Increase compliance
with solid waste
policy in County

Transportation
Vision: The City of Ithaca shall improve systems and modes of transportation to reduce auto dependency,
to reduce fuel consumption, and to reduce air pollution.
Activity
Maintain Fuel
consumption record
keeping
G
Develop parking
strategies and delivery
truck patterns
I

Indicator
Fuel usage per vehicle

Responsible Party
Streets and facilities
manager, police and
fire fleet managers

Parking better
matches need and
maximizes land use
for green space
or development,
vehicle fuel use

Zoning, Parking
director, engineering,
police

Improve bike facilities
at transit stops
I
Investigate a bike
sharing plan
G, I
Investigate an
Employee carsharing
program
G
Develop a plan for
transportation demand
management
G,I

Increased ridership

Alternative mode of
transportation
Fewer single user
vehicles, less vehicle
use

Increased availability
of car/bike share,
shuttle services, park
and ride,
etc.emphasizing ¼
mile distance from
populations
Institute an Idle Free Reduce fuel emissions
Program
G,I
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Benefit
Reduction in fuel use

Improved land use,
encourages other
modes of
transportation,
manage vehicles to
optimize fuel
efficiency
DPW, TCAT,
Encourages more
Planning
bicycle use,
Reduction in fuel use
DPW, TCAT,
Encourages more
Planning,
bicycle use,
public/private partners Reduction in fuel use
Human Resources, all Reduction in vehicle
departments
miles traveled, fuel
use
Common council,
planning, Downtown
Ithaca Alliance,
TCAT, public/private
partners

Reduction in GHG
emissions

BPW, DPW, all
departments, TCAT

Reduction in fuel
emissions
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Continue support of
transit system toward
goal of within reach
of ¼ mile of
households
I
Develop alternative
fuel opportunities
G
Incentivize
innovations in goods
and people
transportation
G,I

Fewer single use
vehicles, bus
ridership, more bus
amenities i.e. shelters

Council, Mayor

Reduction in fuel
emissions from
private cars

Less reliance on fossil
fuels

Council, BPW

Less reliance on fossil
fuels

Council

Increased use of
alternative fuels and
vehicles
Reduction in fuel
emissions

Land use and natural surroundings
Vision: The City of Ithaca, through its comprehensive and areal plans, strives to create a livable community
that is walkable, emphasizes its beautiful surroundings, supports local economic development, and
promotes food security. (This section is linked to the city’s Comprehensive Plan revisions.)
Activity
Review/create urban
forestry plan G
Prioritize certain
kinds of preferred
development i.e.
Brownfield
reclamation, infill,
connectivity
G
Develop minimum
densities
G

Indicator
A healthy and diverse
urban forest
Appropriate location
and sizing of
developments

Responsible Party
DPW

Benefit
Carbon sequestration

Common Council,
Planning, IURA

Enhances desired
growth patterns and
soil remediation,
controls GHG
emissions

Walkable
neighborhoods, green
space, affordability

Common Council,
planning, zoning

Develop water/waste
water management
plan regarding
stormwater and more
permeable surfaces
G,I
Create a Sustainable
land use plan
G,I
Inventory critical
natural areas for
protection
G,I

Stormwater
management

DPW water and
sewer, Common
Council, BPW,
planning,
intermunicipal

Managed growth and
planned density to
control GHG
emissions
Adaptation in
expectation of more
flood events

Walkable
neighborhoods, green
space, affordability
Maintain ecological
resources

City Council,
planning, zoning

Maintaining Ithaca as
a good place to live

City Council, mayor,
Planning

Stewardship of
Ithaca’s ecological
resources for
generations, carbon
sequestration
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Develop sustainable
food and garden
strategy
G,I
Create Steep slope
and stream buffer
regulations
G,I
Ensure Zoning is
compatible to
sustainability goals
I

Food security

City Council,
Planning

Environmental, land,
water protection

City Council,
planning, zoning

Healthy
neighborhoods and
districts, multi-use
buildings

Common Council,
planning, building,
zoning

Ensuring local food
availability as climate
changes, reduced
transportation costs
Adaptation in
expectation of more
flood events
Promotion of
walkable, cohesive
neighborhoods, fuel
use reduction

Continuing Outreach and Education
Vision: It is essential that all staff of the City understand the components of sustainability and promote
and support it in their work, thus demonstrating the importance of this work to the entire community.
Activity
Indicator
Responsible Party
Benefit
Perform a full GHG
The basis of all goals Sustainability
Ability to track and
emissions analysis
in the plan
coordinator or outside measure progress
in 2015
firm
G
Write an
Ongoing outreach
Clerk, or
Information about
Employee/community
sustainability
city’s progress and
newsletter column
coordinator
community assistance
G,I
Utilize effective
Ongoing outreach on
Human Resources
Best participation of
communication
environmental
all employees
methods for employee priorities and
input/response
initiatives
G
Support Ongoing
Education
Human resources
Best participation of
sustainability
all employees
education
G
Follow Green
Energy efficient
All
Save energy, reduce
purchasing protocols
equipment,
GHG emissions
Recycled content in
G
equipment and
supplies
Make Sustainability a
Human Resources, all Making sustainability
part of identified job
departments
a key part of
descriptions
government
G
i.e. support of transit, Various
Interagency
Build partnerships
grant sharing,
collaboration will
with other
consolidation
enhance sustainability
municipal,
initiatives
educational, and
other entities
G,I
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Renewable and /or Improved Energy Sources
Vision: The City of Ithaca will continue to purchase renewable energy and invest in renewable systems
and vehicles.
Activity
Increase appropriate
Biofuel purchases
G
Create a hybrid/
electric vehicle
purchase policy
G
Increase use of
Alternative renewable
energy systems such
as solar, hydro, wind,
methane capture
G,I
Investigate street
lighting systems
G
Remove barriers to
alternative energy
development/
alternative fuel
stations and offer
incentives for same
G,I
Support District
energy cogeneration/ heating,
cooling systems and
incentives for same
G,I

Indicator
Alternative fuels use

Responsible Party
DPW

Benefit
Less reliance on fossil
fuels, lower GHG
emissions
Less reliance on fossil
fuels, lower GHG
emissions

Alternative fuels use

DPW, Fire, Police,
Common Council

Energy use

DPW, Water and
sewer

Less reliance on fossil
fuels, lower GHG
emissions

Energy use

DPW, Controller,
Mayor

Electricity use
reduction

Energy use

Common Council,
planning, zoning,
building,
intermunicpal (i.e.
Solarize Tompkins)

Less reliance on fossil
fuels, lower GHG
emissions, develop
local energy grid

Energy use

DPW, BPW, planning

More efficient energy
use, develop a local
grid

Local Food Production and Security
Vision: The City of Ithaca desires to enhance local food production and ability for people to have access
to fresh and healthy food.
Activity
Indicator
Responsible Party
Benefit
Identify and revise
Food security and
City Council,
Reduction in ghg
relevant ordinances and locally produced food planning, building,
emissions with locally
zoning to be more local
zoning
sourced food
food-friendly
G

Support community
garden system
G,I

Food security, local
gardens are available
to 50% of households
within walking
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Council, planning,
building, agencies

Reduction in ghg
emissions with locally
sourced food
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Identify City or other
property for
community gardens G
Incorporate
supportive strategies
into the
comprehensive plan G
Expand farmer
market
opportunities G,I

Remove barriers to
Urban livestock, i.e.
chickens
G
Ensure distribution
of fresh food to those
in need
I
Establish an economic
development plan for
local food production
G,I

distance
Food security and
locally produced food

Planning

Reduction in ghg
emissions with locally
sourced food
Reduction in ghg
emissions with locally
sourced food

Food security and
locally produced food

Council, planning

Food security, locally
produced food is
available to 50% of
households within
walking distance
Food security and
locally produced food

Planning, building

Reduction in ghg
emissions with locally
sourced food

Council, planning,
BPW, building

Reduction in ghg
emissions with locally
sourced food

Food security and
locally produced food

Community

Reduction in ghg
emissions with locally
sourced food

Food security and
locally produced food

Planning, IURA

Reduction in ghg
emissions with locally
sourced food
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