Community Energy Plan (CEP) Update – (Draft)
May 21, 2019
Summary of Significant Plan Changes and What Led to Them
AIRE staff updated the Community Energy Plan (CEP) to reflect:
•
•
•

comments from the public, community stakeholder groups and County staff,
data obtained through the updated greenhouse gas emissions inventory, and
adjustments per the updated energy intensity model.

In addition, the 2019 CEP has been updated by staff and consultants to incorporate technical
research, case studies, best management practices, and emerging trends generated over the
past five years of exceptional advancement and expansion within the energy sector.
A great deal has changed over the last five years, including rapid and significant energy market
developments, legislative action, policy statements, updated predictions, emerging technologies,
and design innovations affecting the generation of energy resources as well as transmission and
distribution models.

Arlington County Total Community Emissions and Emissions Per Capita1
(Note: County government operations account for only ~4% of the community’s overall greenhouse gas emissions)

METRIC
Community and County Government
Emissions (mtCO2e)1
Population (resident)
Per Capita Emissions (mtCO2e/resident)

% CHANGE
2007-2016

2007

2012

2016

2,667,305

2,401,236

2,031,147

-24%

206,800

212,900

222,800

8%

12.92

11.3

9.1

-29%

The primary drivers of the 24% reduction in greenhouse gas (GHG) emissions between 2007 and
2016 were:
1. 28% decline (improvement) in the CO2e emissions factor for grid electricity between
2007 and 2016;
1

Emissions used for Per Capita calculation use Scope 1 and location-based Scope 2 data, do not include Federal or
other non-County government buildings or Reagan National Airport, and do not account for reductions from RECs,
offsets or transit expansion credits.
2
The 2007 value of 12.9 mt/capita is an updated figure for 2007 emissions, reflecting the correction of doublecounting of certain natural gas consumption for that year only. In the initial 2007 inventory, natural gas use by
governments was added on top of the commercial sector gas use, as it was not known at the time that WGL
commercial data included sales to governments
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2. 14% decline in total energy use in the non-residential sector (commercial buildings),
despite expansion of the commercial office, hotel, and retail/restaurant inventory. For
comparison, in 2007 only 6 buildings (totaling 1.4 million sq. ft.) achieved the ENERGY
STAR label for performance, whereas in 2016, 53 buildings (totaling 18.5 million sq. ft.)
achieved the ENERGY STAR label3;
3. 4% decline in total energy use in residential buildings, despite a 12% increase in number
of households between 2007 and 2016 (equivalent to a 14% decrease in the amount of
energy use per household (resulting from changes in building codes, appliance design,
and new programs such as Green Home Choice);
4. 13% reduction in emissions from the transportation sector, attributed to a 10% reduction
in vehicle-miles travelled, multi-modalism, and fuel economy.
While Dominion Energy is developing plans for large-scale renewable energy installations (solar
and wind), renewable energy accounts for only 5% of its energy resource. Presently, Arlington
County’s performance is largely due to innovation in building codes, discretionary site plan options
and ordinances, as well as energy efficiency and solar co-op programs. Also, APS has adopted
ambitious standards for new construction.
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Moreover, in 2018 there were 73 ENERGY STAR labeled buildings in Arlington, totaling 24 million sq. ft.
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Primary Changes to the CEP. All changes are captured in Attachment A, which also lists
bases/foundation for recommended changes.
•

Changed the 2050 headline target to 1.0 mt/capita-year (from 2013 CEP target of 3.0 mt/
capita-year)4
o The necessary investment, supported by multiple financing options and leveraged
partnerships, is generally reasonable and includes increased benefits and co-benefits.

•

Updated the wedge graph with 2018 data; including scenario(s) to get to a 1.0 mt/capita-year
goal.
o The wedge graph shows the path to the 1.0 mt goal, broken down into wedges
representing contributions from different sectors, e.g., buildings, transportation,
renewables. These are the primary assumptions feeding into the future portrayed by the
wedge chart:
SECTOR
GRID

•
•
•

BUILDING
EFFICIENCY

•
•
•
•

TRANSPORT

•
•

RENEWABLE ENERGY

•

PRIMARY ASSUMPTIONS to get us to 1.0 mt CO2e/p-yr
“On the books” improvements
RGGI compliance (30% by 2030 from 2020)
Further grid decarbonization by 2050, relative to 2020 (40% lower
in 2050, which is 10% more than RGGI compliance)
State target to Dominion Energy of 5200 MW by 2050
4% annual rate of renovations of existing inventory (to meet code)
Robust utility programs provide 2% annual savings
Energy improvements beyond code (50% more efficient) for new
construction due to local programs
VMT reductions by 2050 due mostly to an increase in multimodal
transportation (8% reduction by 2050)
EVs make up 5% of on-road passenger vehicles and light duty
trucks/SUVs by 2025, 50% by 2040, and 90% by 20505
160 MW of on-site renewables by 2050 (160 MW is equivalent to
the peak power needs of about 40,000 households)

4

Some community comments advocate for a more ambitious goal of carbon-neutral by 2050. Staff is mindful that
carbon-neutral may require performance in markets we do not control, beyond policy and other program
projections currently in place. Assuming rigorous implementation of the 2019 CEP over the next cycle, we can
update performance of strategies, measures, and programs, and revisit the emissions target in the next five-year
update cycle.
5
Forbes forecast of 65-75% nationwide by 2050,
https://www.forbes.com/sites/energyinnovation/2017/09/14/the-future-of-electric-vehicles-in-the-u-s-part-1-6575-new-light-duty-vehicle-sales-by-2050/#202d001ae289; and forecast of 55% of all light/passenger vehicle sales
(globally) by 2040, Bloomberg New Energy Finance, https://bnef.turtl.co/story/evo2018?teaser=true; personal
household income also affects sales/ownership of EVs, https://evadoption.com/ev-market-share/
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SECTOR

COMBINED HEAT &
POWER

PRIMARY ASSUMPTIONS to get us to 1.0 mt CO2e/p-yr
• 90% renewable electricity by 20506
• Installed capacity of 20 MW CHP for critical facility resilience

9%
25%
9%
14%

43%

•

Added “Implementation Progress and Emerging Trends” Chapter
o This section discusses the CEP implementation since 2013, describes where we are on
the path to a low carbon future, and how the energy sector has evolved, e.g., rise of
electrification, changing political winds. See Detail, Attachment B.

•

Replaced the “District Energy” chapter/goal area with a new “Resilience” chapter/goal area
o Since 2015, the energy sector has made a strong pivot from District Energy to large-scale,
adaptable models and critical need for consistency and reliability of power during
emergency events.

6

Instead of 100% renewable electricity by 2035 (Ready for 100 Campaign), we’ve modeled 90% renewable
electricity by 2050.
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o The new “Resilience” section includes technologies that can improve the community’s
resilience, such as distributed energy resources, demand-response, microgrids, and
energy storage.
Other notable changes
•

•

•

•

Buildings chapter/goal area: Combines the residential and non-residential policies into an
overall building energy and operational efficiency policy for simplicity. Greater emphasis on
the need for savings beyond energy code.
Renewables: Contractual power purchase agreements unlock a new opportunity for the
County, as well as businesses, to deploy solar at large scale. Our capacity for renewable
energy is no longer restricted to Arlington roof space.
Changes to the transportation chapter/goal area to reflect uptake and projections in the
electric vehicle market, County government activities, and education & behavior
chapters/goal areas.
Private- and public-sector support for programs that advance energy equity among
underserved communities, and public-private partnerships as a mechanism for achieving this
objective.
Things we have not included/changed

Headline Target

Equity

Public Recommendation
Staff’s Take
2050 goal should be zero The path to zero is not clear, considering the likely
mt CO2e/person-year
persistence of some fossil-fueled vehicles on the
road in 2050, and the substantial natural gas
infrastructure in homes and businesses.
Add a policy focusing on Include energy equity as part of the overall
equity in the County
community equity discussion.
Government Goal Area

Renewable Energy

Add policy to mirror the
Ready for 100 Initiative

Consider joining the Ready for 100 Campaign7.

Transportation

Be more aggressive with
adding EVs, electric
buses

Changes to the County fleet (including school and
transit buses) may outpace the private sector, but
such changes will be determined by current
investments and vehicle stock turnover schedules.

7

Ready for 100 was developed by the Sierra Club, as both a commitment to community-wide 100% clean energy
no later than 2050, and a matrixed relationship among the adopting jurisdiction. Currently, 121 cities and counties
have adopted the Pledge, many of whom have accelerated their target to 2035.
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Implementation
Framework

Public Recommendation
Update

Staff’s Take
In 2013 the Implementation Framework was
“approved” by the County Board “….as an
administrative guide for staff implementation of
the Community Energy Plan…” We plan to include
the latest CEP Implementation Framework as an
attachment in the Sept. CB report. However, we
do not plan to ask the CB to vote on the
Implementation Framework in 2019. The
Implementation Framework included in the Sept
2019 CB report would inform the CB and public
what implementation initiatives are planned as of
Sept. 2019, reflect changes based on community
input and the latest draft CEP Policies, and
provide flexibility for actions and technologies
that may on-ramp in subsequent years as highperformance, cost-effective strategies.
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ATTACHMENT A – COMPARATIVE CHART OF CHANGES (CEP 2013 TO CEP 2019)
Sector
Headline
Target
Buildings

Buildings

CEP 2013
3.0 mt CO2e/person-year
Goal 1: Increase the energy and operational
efficiency of all buildings
Policy 1 (P1.1): By 2050, residential buildings
should use 55% less energy on average (per
square foot) as compared to 2007 levels of
energy use (63 kBTU per square foot).
Milestones include:
o
o
o

2020: 5% less on average than 2007
levels
2030: 25% less on average than
2007 levels
2040: 40% less on average than
2007 levels

Policy 2 (P1.2): By 2050, the non-residential
building stock should use 60% less energy on
average (per square foot) as compared to
2007 levels of energy use (98 kBTU per
square foot). Milestones include:
o
o
o

2020: 5% less on average than 2007
levels
2030: 25% less on average than 2007
levels
2040: 45% less on average than 2007
levels

CEP 2019
1.0 mt CO2e/person-year

•
•
•
•

Reasoning/Basis
Technology advancements
Solar Panel Efficiency increase
Power Purchase Agreement options
Electrification of Transportation

No change

Policy 1.1: By 2050, total building energy
usage in Arlington should be, at a minimum,
38% lower than in the 2007 baseline year
(despite growth in number of households
and corresponding economic activity).

Policy P1.2: Promote and incentivize new
buildings to be designed, constructed, and
operated more efficiently than is required by
code.
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• Energy codes becoming more
stringent increases renovated
buildings’ energy efficiency
• 4% of the existing building stock is
renovated annually
• Green Home Choice program results
in over 40% energy efficiency
improvement in new construction

Buildings

Policy 3 (P1.3): Reduce the amount of carbon
produced from energy use from buildings,
using source energy as the standard measure

2019 Draft Policy P 1.3: Advance energy
equity to respond to underserved
communities

District Energy
(changed to
“Resilience”)

Goal 2: Increase local energy supply and
distribution efficiency in Arlington using
district energy

Goal 2: Ensure Arlington’s Energy Resilience

Policy 2.1: Seek opportunities to develop or
facilitate projects that make Arlington’s
energy infrastructure more resilient.

District Energy
(changed to
“Resilience”)

Policy 1(P2.1): Facilitate the installation and
use of district energy in areas with the
highest probability for district energy (DE).
Have at least 450 megawatts8 (MW) of
District Energy and 104 MW of Combined
Heat and Power9 (CHP) by 2050.
Policy 2 (P2.2): Plan and build infrastructure
in appropriate locations to facilitate district
energy distribution and future connections

Renewable
Energy

Renewable
Energy

8
9

Goal 3: Increase locally generated energy
supply through the use of renewable energy
options

Goal 3: Increase locally- and regionallygenerated energy supply using renewable
energy options

Policy 1 (P3.1): Become a solar leader with
installation and use of 160 megawatts (MW)
of solar electricity by 2050.
Policy 2 (P3.2): Increase the use of
renewable energy technologies in the public,
private, and non-profit sectors.

Policy 3.1: Become a solar leader with
installation and use of 160 megawatts
(MW) of on-site solar electricity.
No change

• Priority of Resilience
• Energy Sector shift from District
Energy to “Distributed Energy
Resources” models
• Greater flexibility
• Align with “Resilience”
• Increased flexibility
• Technology options, including but not
limited to combined heat & power,
microgrids, fuel cells, storage,
renewables
• Increased adaptability as technology
expands/improves

Peak connected load of buildings measured over a given calendar year
Design electrical capacity of cogeneration equipment. This could also include the development of combined cooling heat and power (CCHP).
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Transportation

Goal 4: Refine and expand transportation
infrastructure and operations enhancements

Goal 4: Move more people with fewer
greenhouse gas emissions

Transportation

Policy 1 (P4.1): Reduce the amount of carbon
produced from transportation to 1.0 mt
CO2e/capita/year by 2050. Milestones
include (vs. 3.7 mt in 2007):
o 2020: 2.7 mt CO2e/capita/year
o 2030: 2.0 mt CO2e/capita/year
o 2040: 1.7 mt CO2e/capita/year

Policy 4.1: Reduce the amount of carbon
produced from transportation to 0.5 mt
CO2e/capita/year by 2050. Milestones
include (vs. 3.7 mt in 2007):
o 2020: 2.7 mt CO2e/capita/year
o 2030: 1.7 mt CO2e/capita/year
o 2040: 0.8 mt CO2e/capita/year

County
Government
Activities

Goal 5: Integrate CEP goals into all County
Government activities

Goal 5: Lead by example and integrate CEP
goals into all County Government activities

County
Government
Activities

Policy 1 (P5.1): Reduce County government
CO2 emissions by 76% by 2050, compared to
2007 levels, and improve energy security
throughout County operations. Milestones
include:
o 2020: 25% below 2007 CO2e level
o 2030: 42% below 2007 CO2e level
o 2040: 59% below 2007 CO2e level

Policy 5.1: Reduce County government CO2e
emissions by at least 88% by 2050,
compared to 2007 levels, and improve
energy security throughout County
operations. Milestones include:
o 2020: 33% below 2007 CO2e level
o 2030: 58% below 2007 CO2e level
o 2040: 71% below 2007 CO2e level

Policy 2 (P5.2): Integrate Community Energy
Plan policies into County planning, policy
development, and other activities

Policy 5.2: Integrate Community Energy Plan
policies into County planning, policy
development, internal standards, state
legislative updates, and other activities
Policy 5.3: Ensure Arlington’s long-term
economic competitiveness by collaborating
9

• Focuses on electrification of
transportation
• Generality allows for anticipated pace
and depth of change in emerging
sector
• Promoting multimodal transportation
• Switching to alternative fuels, and
reducing fuel consumption and VMT
• EVs make up a significant number of
on-road passenger vehicles and light
duty trucks/SUVs by 2050

“Lead by example” covers government
projects/policies that serve as proof of
concepts and demonstration models for
private sector, cross-agency, and nonprofit entities
Updates and adjusts emissions
reductions targets to reflect technology
developments and efficiencies
Defines greater government role,
expanded to include dynamic, leveraged
partnerships

Policy 3 (P5.3): Take advantage of CEP
implementation to ensure Arlington’s long
term economic competitiveness

and partnering with the private sector,
universities, and other stakeholders
Policy 5.4: Diversify AIRE County- and
Community-Facing Programs to implement
a contemporized and adaptive portfolio

Education and
Behavioral
Change

Education and
Behavioral
Change

Goal 6: Advocate and support personal
action through behavior changes and
effective education

Goal 6: Advocate and support residents and
businesses acting to reduce their energy
usage

Goal Area Title: Education and Human
Behavior
Policy 1 (P6.1): Engage and empower
individuals to reduce energy use

Goal Area Title: Education and Behavioral
Change
Policy 6.1 No change

Policy 2 (P6.2): Enhance level of professional
expertise and work force in the community
related to energy

Policy 6.2: Increase the level of professional
expertise and work force in the community
related to energy
Policy 6.3: No change

Policy 3 (P6.3): Ensure recognition of
extraordinary efforts made to help the
community reach the CEP goals

Policy P6.4: Partner with educational
institutions to raise energy literacy in the
community
Policy P6.5: Encourage building owners and
managers to collaborate with the County
through voluntary disclosure of energy
usage (benchmarking).

10

Defines that engagement extends from
residents to include businesses

Policy 6.2 amended for more active (less
passive) language
New Policies 6.3 and 6.4 open areas for
performance-based engagement

ATTACHMENT B – IMPLEMENTATION PROGRESS & EMERGING TRENDS DETAILS
Additional Research and Information Obtained
Key energy sector changes that most relate to Arlington County’s CEP include:
Policies
•

•

•

•

•

•

•
•

As carbon footprints and energy use fall, there is increased emphasis on energy equity to
ensure that access to energy upgrades, participation in energy programs, and the movement
toward a clean, reliable and secure grid are also shared with low-to-moderate and
disadvantaged communities;
There are increasing opportunities for diverse, strong and active partnerships among the
County, Investor-Owned Utilities, Virginia’s environmental and regulatory agencies,
economic development agencies, and affordable housing entities;
The Commonwealth’s 2018 Grid Transformation and Security Act (GTSA) provides the
opportunity for substantial energy efficiency investments, sets aggressive goals for
renewable energy installations, and provides a framework for grid reliability and
cybersecurity10;
The updated Virginia Energy Plan (October 1, 2018), which increases the Commonwealth’s
commitment to energy efficiency under the GTSA, creates opportunities for new job creation
and business opportunities, and improves consumer access to renewable energy;
While Arlington’s GHG emissions goals are still among the leaders in the U.S., other localities
have adopted even more aggressive goals, such as Washington, D.C.’s plan for 100%
renewable electricity by 2032;
Since August 2018, the leaders of two international regional districts and the mayors of 23
cities (including Washington, D.C.) have signed the Net Zero Carbon Building Commitment,
committing that all new buildings will operate at net-zero carbon by 203011;
Arlington County’s ratification of the We’re Still In Resolution (June 20, 2017), confirmed the
County’s direct adoption of the Paris Climate Accord; and
Growing recognition that state and local governments, along with business communities, are
reliable and impactful actors in climate action and, by extension, clean and efficient energy,
regardless of changing federal policies and politics over time.

10

No monies are authorized by the state by GTSA, rather, GTSA requires that Dominion apply for EE programming
totaling $870 million, and what will be enabled is up to the SCC.
11
https://www.c40.org/other/net-zero-carbon-buildings-declaration
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Trends
•

•
•

•

•

New energy efficiency technologies continue to emerge, e.g., white LED lighting, ultraefficient HVAC systems (such as Variable Refrigerant Flow), and advanced window glazings.
These affordable efficiency options and the falling cost of renewables12 have enabled the
construction of more net-zero buildings;
Electric Vehicles, car sharing, ride-hailing, and autonomous vehicles are poised to transform
the transportation sector;
Coal-based electricity generation has fallen due to the market-driven surge in natural gas use
for power generation, renewable energy production has rapidly increased with dramatically
falling costs13, and as a result, overall electricity generation has become cleaner (less carbonintensive);
Compatibility and demand for distributed energy systems are increasing (microgrids, demand
response, storage, energy efficiency and renewables blended models) to promote reliability,
operability, and power supply security; and
New energy innovation and energy systems companies have located in Arlington County,
e.g., Fluence, OPOWER/Oracle, ConnecDER.

Updated Reports
•

•

The October 2018 UN Intergovernmental Panel on Climate Change (IPCC) Report found that
human activities are estimated to have caused approximately 1.0°C of global warming above
pre-industrial levels, and there is high confidence that global temperatures are likely to
increase by 1.5°C between 2030 and 2052 if it continues to increase at the current rate; and
In November 2018, U.S. Global Climate Change Research Program (USGCRP) released Volume
II of the Fourth National Climate Assessment (NCA4), which forecasts that without major
reductions in greenhouse gas emissions, the increase in annual average global temperature
relative to preindustrial times could reach 9°F (5°C) or more by the end of this century.

12

Since 2010 the cost of onshore wind power has decreased by 23% and the cost of solar photovoltaic energy has
decreased 73%. https://www.forbes.com/sites/dominicdudley/2018/01/13/renewable-energy-cost-effectivefossil-fuels-2020/#d77c0f34ff2e; and The International Renewable Energy Agency, https://www.irena.org//media/Files/IRENA/Agency/Publication/2018/Jan/IRENA_2017_Power_Costs_2018.pdf
9% in
13
The U.S. Energy Information Administration estimates that coal production has fallen 44% from “peak coal”
2007, as a result of coal plant retirements but primarily from competition from the natural gas market,
25%
https://www.eia.gov/todayinenergy/detail.php?id=37692. As a result, during this same period, the price
of
natural gas has dropped by roughly 67%, https://www.macrotrends.net/2478/natural-gas-prices-historical-chart.

9%

12

14%
43%

