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IV. Greenhouse Gas Emissions
A community greenhouse gas (GHG)
inventory represents the total emissions
produced by all activities within the
city limits as well as emissions resulting
from electricity use within the
jurisdiction, even if the electricity is
generated elsewhere. A municipal
GHG inventory is a subset of the
community emissions and only includes
the emissions associated by city
government facilities and operations.
To estimate baseline emissions and
track progress, global warming
potential values are used to combine
emissions of various greenhouse gases
into a single weighted value for
emissions, commonly referenced as
metric tons of carbon dioxide
equivalent (MTCO2e) (Figure 8).

MTCO2e =
Metric Tons of Carbon
Dioxide Equivalent
To convert emissions of a gas into
CO2 equivalent, its emissions are
multiplied by its Global Warming
Potential (GWP). The GWP takes
into account the fact that many
gases are more effective at
warming Earth than CO2, per unit
mass.

Figure 8: Quantifying Greenhouse Gas (GHG) Emissions

Rockville is a member of the Metropolitan Washington Council of Governments (COG), an independent,
nonprofit association that brings area leaders together to address major regional issues in the District of
Columbia, suburban Maryland, and Northern Virginia. COG has taken a leadership role in developing
community greenhouse gas inventories for member jurisdictions, hosting regional climate impacts and
resiliency planning workshops, and developing Regional Climate and Energy Action Plans (2017-2020 and
2030) that offer a variety of voluntary and flexible options for local governments to implement to support
regional GHG emissions reduction goals. Rockville partnered with COG to develop inventories for 2005,
2012, 2015 and 2018 that have been verified as compliant with national and global protocols for GHG
accounting. COG follows the U.S. Communities Protocol as the methodology for these inventories which
describes three GHG emission scopes (Figure 9):
•

•
•

Scope 1: Emissions from direct activities located within a jurisdiction’s geographic boundary (for
example, on-site fuel combustion of natural gas or home heating oil and in-boundary travel by
gasoline or diesel-powered vehicles). Scope 1 includes on-site emissions from industry, agriculture,
waste, and wastewater.
Scope 2: Emissions from the generation of purchased electricity consumed within a jurisdiction’s
geographic boundary, regardless of the location of the generation.
Scope 3: All other emissions that occur outside a jurisdiction’s geographic boundary as a result of
activities taking place within the jurisdiction or by the jurisdiction’s residents (for example, emissions
associated air or rail travel or with the production of goods produced outside of the jurisdiction
but consumed by the jurisdiction’s residents or businesses).
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(Source: Global Protocol for Community-Scale Greenhouse Gas Emissions Inventories)

Figure 9: Scopes of GHG Emissions
Rockville’s GHG inventories and climate actions primarily address Scope 1 and Scope 2 emissions in the
following subsectors: residential energy; commercial energy; transportation and mobile sources; water and
wastewater; solid waste; process and fugitive emissions (leaks from natural gas infrastructure and cooling
systems); and agriculture, forestry, and other land uses. Rockville’s share of air and rail travel is included
under its Scope 3 emissions. As is typical for a community-wide GHG inventory, the inventory does not
account for other Scope 3 emissions (such as the emissions from purchased goods produced outside of the
jurisdiction).
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Greenhouse Gas Emissions Inventory
Rockville’s community GHG emissions inventory was developed by COG to be consistent with regional and
jurisdiction inventories and is based on the ICLEI U.S. Community Protocol and ClearPath tool. To track
progress, COG calculated jurisdiction and regional GHG estimates for 2005, 2012 and 2015, and 2018
Figure 10 shows the results which are grouped by sector rather than scope for the convenience of local
planning efforts.
Rockville generated 1,032,529 metric tons of carbon dioxide equivalent (MT CO2e) greenhouse gas
emissions in 2005, and in 2018, generated about 816,868 MT CO2e. Despite Rockville’s 17% population
growth between 2005 to 2018, GHG emissions decreased 21 percent (this is slightly higher than the
overall Metropolitan Washington region which reduced emissions by 13 percent from 2005 to 2018).
Over this period, Rockville’s per capita emissions decreased from 17.3 to 11.7 MTCO2e per person.
Rockville surpassed COG’s 2020 emissions reduction goals, demonstrating that GHG reductions are
possible even as the population and economy grows. Efficiency and switching to cleaner sources for
electricity production (natural gas and renewable energy) better fuel standards, reduced vehicle miles
traveled, and tightening green building standards contributed to these reductions.
Between 2012 and 2018, total emissions have remained flat despite the concurrent growth in commercial
space and population. Still, the rate of reductions has slowed as the economy rebounded, vehicle fuels
became cheaper, and as federal standards involving emissions reductions were relaxed or reversed.
Figure 5: DRAFT GREENHOUSE GAS TRENDS CHART - CITY OF ROCKVILLE

Figure 10: Rockville Greenhouse Gas Emissions Trends Chart
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Community and Municipal Emissions Overview
The largest emissions contributors in the most recent inventory are commercial building energy consumption
(38%), transportation (36%) and residential building energy consumption (20%) (Figure 11). GHG
emissions from Rockville government operations contributed approximately one percent of Rockville’s total
community emissions3.

Figure 11: 2018 Rockville Greenhouse Gas Emissions by Sector
(Community Total: 816,868 MT CO2e; Municipal Total: 8,994 MT CO2e)

3Municipal

emissions are estimated based on Fiscal Year 2016 data.
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Community Emissions by Sector
Sectors contributing to overall community emissions include:
• Buildings (58%): The electricity, natural gas and fuel oil used in all buildings account for the
majority of Rockville’s GHG emissions. Commercial buildings generated approximately 38% of
emissions, 28% from electricity and 10% from natural gas. Residential buildings account for
approximately 20% of emissions, with 10% from electricity, 10% from natural gas, and < 1%
from home heating fuels.
• Transportation (36%): The transportation sector, including on-road passenger vehicles, aviation,
rail, and off-road vehicles, generated approximately 36% of community emissions. The majority
of transportation emissions, approximately 31% of total emissions, were generated by diesel and
gasoline fuel consumed by on-road mobile sources, such passenger vehicles, buses and commercial
vehicles. Off road mobile vehicles, aviation travel and rail transportation account for the
remaining 5% of emissions.
• Process and Fugitive Emissions (5%): Process and fugitive emissions are derived from national
figures to account for leaking natural gas infrastructure and cooling systems.
• Other sources: Emissions from solid waste (landfill waste and the combustion of solid waste),
agriculture, and wastewater treatment (sewer system emissions and effluent discharges) make up
the remaining 1% of community emissions.

Municipal Emissions by Sector
Rockville used ICLEI’s ClearPath tool to estimate GHG emissions generated from municipal facilities and
operations for fiscal year 2016 (July 1, 2015 through June 30, 2016) (Figure 11). The government
analysis data was sorted into buildings/facilities, street and traffic lights, water and wastewater services
and vehicle fleet. Data on employee commutes, process and fugitive emissions, and waste from City
facilities was not available. While GHG emissions from local government operations represent
approximately one percent of Rockville’s total community emissions (8,994 MT CO2e), the City has direct
influence over these sources and the ability to ‘lead by example’. Sectors contributing to municipal
emissions include:
• Buildings and facilities (0.46%): City buildings, facilities, and parks are the largest source of
municipal GHG emissions through their use of electricity, natural gas and fuel oil for heating,
cooling, lighting, and other purposes. City facilities include City Hall, Swim and Fitness Center,
Senior Center, Police Station, Civic Center Complex, Public Works and Parks Maintenance
Complex, and several community centers.
• Water and sewer services (0.25%): The City provides drinking water treatment and distribution
services and sewer collection services to 70 percent of the city. Approximately 0.25% of emissions
are associated with electricity-intensive water treatment and pumping operations.
• Fleet (0.24%): Fuel (diesel and gasoline) consumed by a fleet of approximately 294 on-road
vehicles and equipment accounted for approximately 0.24% of emissions. Police vehicles and
refuse and recycling trucks account for most municipal fuel consumption.
• Street and traffic signals (0.16%): The electricity used to power approximately 6,573 streetlights
(owned by the City and Pepco) and 46 traffic signals accounts for 0.16% of emissions.
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Community Emissions by Source
Rockville’s greenhouse gas emissions come from three primary sources: electricity use (38%), natural gas
use in buildings (21%), on-road transportation fuels including gasoline and diesel (31%), jet fuel and nonroad mobile sources (5%), and hydrofluorocarbon (HFC) and refrigerant emissions (4%) (Figure 12).

Figure 12: Community Emissions by Source
Most electricity-related greenhouse gases are emitted through generation by coal (12% of electricity
generation on the grid serving Rockville) and natural gas-fired plants (46% of electricity generation).
Low emissions sources of electricity generation include nuclear (37%) and renewable energy (5%).4

4

For more information on the electricity fuel mix that was used in the greenhouse gas inventory, see:
https://www.epa.gov/egrid/power-profiler#/RFCE
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Greenhouse Gas Emissions Reduction Goal
Many CAP survey respondents commented that they needed more detailed analysis and research to better
understand that the money invested in climate actions would bring about true change. Therefore, Rockville
worked with the technical consultants at Cadmus to model a greenhouse gas emissions reduction pathway
for Rockville and develop a cost benefit analysis of a handful of actions to better guide action selection.
The first step for this effort involved establishing a greenhouse gas emissions reduction goal to define what
the City is aiming to achieve. Establishing short-term and long-term goals help communities set a path for
planning, investment and assessing progress. Local governments must carefully consider where to set
greenhouse gas reduction goals because it is a long-term goal against which progress will be measured
for many years. Goals are usually expressed in terms of a percent reduction in greenhouse gas emissions
by a certain year compared to a baseline. The goals may evolve over time to account for changes in
science, technology, and public policy.
To help identify a reduction goal, Rockville charted historic greenhouse gas emissions and potential future
reduction scenarios illustrated in Figure 13. Using 2005 as the baseline with a little over one million metric
tons of carbon dioxide equivalents (CO2e), the black line shows Rockville’s historical emissions that met
COG’s 20% reduction goal by 2020 in 2012. A variety of global, state and regional greenhouse gas
reduction goals for 2030 and beyond were evaluated. Four future GHG emissions scenarios were
modeled to meet the different reduction goals of: 1) the Intergovernmental Panel on Climate Change
(IPCC) in the UN Paris Agreement; 2) Maryland 2030 Plan; 3) Metropolitan Washington Council of
Government (COG); and 4) Montgomery County’s Climate Action Plan.
•

•

•
•

The Intergovernmental Panel on Climate Change (IPCC), a body of the United Nations that
assesses the science related to climate change, noted the world is already experiencing the
impacts of 1 degree Celsius of global warming above pre-industrial levels. Additionally, the IPCC
notes that more severe climate impacts could be avoided if global warming is limited to 1.5
degrees Celsius. Globally, emissions need to fall by 45 percent from 2010 levels by 2030 and
achieve carbon neutral by 2050 to limit global warming to 1.5 degrees Celsius. The IPCC
acknowledges rapid and far-reaching transitions are needed world-wide. The light blue line
illustrates the United Nation’s Paris Agreement long term target to be net zero by 2050 to keep
warming below 1.5 degree Celsius.
Maryland’s Greenhouse Gas Emission Reduction Act set a reduction goal of 40 percent below
a 2006 baseline by 2030 and required the Maryland Department of the Environment (MDE) to
develop a plan to achieve climate goals. MDE developed Maryland’s 2030 Greenhouse Gas
Reduction Action Plan that outlines a pathway to pursue a more ambitious goal that is more
aligned with the IPCC recommendations – a 50 percent reduction by 2030 and net zero by 2045
(purple line).
The Metropolitan Washington Council of Governments (COG) established a regional goal of a
50 percent reduction in GHG emissions below 2005 baseline levels by 2030 (green line).
Montgomery County set more ambitious goals. They established a mid-term target (80 percent
reduction by 2027) and a long-term aspiration goal of reducing emissions 100 percent by 2035
(red line).
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Rockville’s Climate Action Plan is devised to work within this framework and collaborate with county, state
and regional efforts to leverage limited resources to yield greater benefits. The plan outlines near-term
strategies for Rockville to meet or exceed Maryland’s and COG’s goals of 50 percent emissions
reduction from the 2005 baseline by 2030 (purple line). These foundational actions will put Rockville on
track to aim for aspirational long-term reductions –i.e., carbon neutrality by 2045/2050 – and be
positioned to take advantage of county, state, regional and federal programs and opportunities as they
ramp up. Recognizing that Montgomery County is working toward an aspirational goal that reduces
emissions in a shorter timeframe, Rockville will explore opportunities to collaborate with the County on
programs related to transportation, renewable energy and building energy efficiency that could result in
larger emissions reductions before 2045 (e.g., the area between the purple and red lines).

Figure 13: Greenhouse Gas Emissions Reduction Goals
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Greenhouse Gas Emissions Reduction Pathway
Rockville worked with a consultant, Cadmus, to determine a pathway to meet the 50 percent greenhouse
gas reduction goal by 2030. Cadmus utilized COG’s business-as-usual (BAU) projections for Rockville’s
future GHG emissions with no additional actions. The BAU projections account for population, housing, and
commercial growth as well as policies and practices that have been in place and implemented to-date to
reduce GHG emissions. The region’s anticipated BAU emissions projected to 2030 remain fairly flat – the
expected growth is offset by energy, building, and transportation policies.5
Then Cadmus developed a 2030 scenario with strategies to reduce emissions 50 percent below 2005
levels by 2030. Since historical emissions already decreased 21% from 2005 to 2018, only
approximately 300,790 MT CO2e of additional reductions would be needed to meet this goal. The
consultant developed a simple model showing the strategies needed to reach a 50% reduction below
2005 emissions by 2030. Reductions will not occur along straight lines as shown in the following model but
the visual is helpful to show relative orders of magnitude. It is not a predictive model, but rather shows the
scale of adoption needed from different high impact actions. If any of the emissions from one strategy are
not fully realized, greater reductions must be achieved from other strategies to make up the difference.
With federal, state and regional strategies as a starting point, Rockville’s GHG pathway between now
and 2030 considers the emission reduction factors associated with a variety of strategies (Figure 14). The
analysis factored in the emissions reduction potential of a cleaner grid (e.g., renewable portfolio standard
(RPS), solar energy installations, green power purchases), more efficient commercial and residential
buildings, electric vehicles, land use and mobility amenities that reduce vehicle miles traveled (VMT), tree
and forest management, solid waste, municipal operations, and other greenhouse reduction policies. The
“wedges” show each strategy’s potential to reduce emissions from BAU to the 50% reduction target in
2030.

Figure 14: Emissions Reduction Pathway to Meet Rockville's Emissions Reductions Goal

5

Metropolitan Washington 2030 Climate and Energy Action Plan, 2020.
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Figure 15 presents a closer examination of the 50% reduction pathway to 2030, illustrating that
Rockville’s emission reduction potential is mainly associated with a few of the most impactful actions, such
as a cleaner grid, solar electricity generation, cleaner cars, energy efficiency and Federal HFC and
methane reduction measures. The analysis includes conservative assumptions for the percentages and
number of actions taken to get to the 50% reduction target. A large portion of reductions will come from
utilities meeting Maryland’s renewable portfolio standard (RPS) goal and electrification of buildings and
vehicles in combination with renewable sources of energy. As Rockville coordinates with Montgomery
County on programs designed to achieve a more ambitious reduction target, there is potential to make
further progress toward net zero emissions.

Figure 15: Emission Reductions Pathway Implementation Levels
Assumptions used in the emissions model and the resulting 2030 reductions and percent contribution to the
50% reduction goal are summarized in Table 1.
Improvements to all sectors are needed to support these emissions reductions and provide ancillary
benefits. Cleaning the grid requires significant investment and a systemic shift in the energy sector, which is
primarily beyond Rockville’s control. However, it has the potential to contribute to 41% of the GHG
reductions goals. Investments in more efficient residential and commercial buildings are influenced at the
local level and are needed to offset increased demand for clean power generation from building and
vehicle electrification strategies. To contribute to the 8% and 2% GHG reductions, the model assumes
approximately 400 commercial and 4,000 residential electrical and natural gas saving retrofits are
implemented respectively. Additionally, coordinating with regional partners on land use and mobility
improvement to reduce vehicle miles traveled have other benefits to public safety, health, and improved
air quality. The model assumes that the replacement of 2,000 electric vehicles will result in 7% of the
reduction goal. Additional tree planting and forest preservation measures sequester only a small amount
of carbon (0.1%) compared to the amount of GHGs generated by Rockville’s urban development;
however, they provide many supplementary benefits such as shade, cleaner air, and other ecosystem
benefits. Finally, while GHG emissions from Rockville’s municipal operations represent approximately one
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percent of Rockville’s total community emissions, the City has direct influence over these sources and the
ability to ‘lead by example’ through actions that contribute 0.8% towards the goal.
Cadmus provided additional analysis of a few specific strategies to inform the costs and staffing resources
associated with programs that were new or did not have existing information to draw on. This information
is summarized in Section VI, Climate Actions.

Table 1: Rockville Greenhouse Gas Reduction Strategies
Modeled to Meet 50% Reduction Goal by 2030
Strategy
Lead

Strategy

1

Maryland

2

Montgomery
County

3

Montgomery
County

4

Federal

5

Rockville

6

Rockville

Solar Energy
Installations

7

Rockville

Residential Building
Energy Retrofits

8

Rockville

9

Rockville

Land Use Mix +
Bike/Pedestrian
Amenities
Municipal Actions

10 Rockville
11 Rockville

Maryland
Renewable Energy
Portfolio Standard
Green Power
Purchases
Commercial
Building Energy
Retrofits
Federal
HFC/Natural Gas
Emissions Reduction
Actions
Electric Vehicles

Tree and Forest
Management
Waste

Total

Quantity or Target
Implemented by 2030
(Assumptions in Emissions
Model)
Increasing to 50% renewablesourced electricity target

%
Contribution
to 50%
Reduction
Goal
-121,989
41%

2030
Reduction
Metric Tons
(CO2e)

Residents and businesses
purchase 27% more green
power
400 electric and natural gas
building upgrades

-80,442

27%

-23,354

8%

Increasing to 75% HFC
emissions reduction

-22,214

7%

2,000 additional electric
vehicle swaps

-22,030

7%

1,800 additional single
family, townhouse, and
commercial installations
4,000 electric and natural gas
building upgrades

-15,887

5%

-7,115

2%

2,000 households redirected
to TODs/reduce VMT

-4,983

1.7%

13 facility upgrades, 50 fleet
conversions, 2,500 streetlights,
10 solar systems
3,000 trees planted

-2,533

0.8%

-180

0.1%

-62

0.02%

-300,790

100%

180 metric tons of waste
diverted over 10 years
through compost drop-off
program

This analysis provides some guideposts for the level of effort needed to achieve 50% below 2005 levels
by 2030. The Actions in this plan in Section VI focus on what Rockville can do under its authority to support
the strategies below, acting alone or with partners.
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