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Arlington Community  
Energy and Sustainability Plan 

 
 
 
 
 
 
 
 

Competitive Community of the Future 

Arlington Community Energy Plan Task Force Meeting 
Arlington, Virginia, January 15th, 2010 
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CES Task Force 
Purpose 
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Global and US Energy and Climate Overview 

Arlington Community Energy Plan Task Force Meeting 
Arlington, Virginia, January 15th, 2010 
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A World of Cities 
3 Billion Urban Citizens 

*UN Sources 
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Majority of us live in cities 

*UN Sources 

Urban Population passed 50% in 2008 

Percent 
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Insatiable Appetite for Energy 
About 70% of it in Cities 

Forecast to double by 2030 
Source: IIASA / BP / EIA / Eurostat 
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New Global Energy Realities 
Growing Impacts on USA 

� Unpredictable energy prices 
� Sustained volatility and upward trends likely 
� Globalizing prices 

� Dependence on imports 
� USA - Oil (70%) and natural gas (16%) 
� EU – more than 50% of all energy 

� Climate change legislation 
� Tighter regulatory frameworks planned in EU 
� Legislation in USA likely – Waxman-Markey or similar 
� Uncertainty over compliance costs and requirements 

� Underinvested North American energy infrastructure 
� Electricity grid 
� Rail for coal transport 
� Natural gas terminals 

� China and India major new energy customers 
� Major impacts on primary fuel prices 

� Trigger events – blackouts, hurricanes, tornados …. 

Fundamentally different from past 
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What we pay for 
Gas, Electricity, 

Fuels.... 

Energy we 
use 

Energy we 
waste 

Global Cost of Energy 

12% of GDP 

$ 6.0 Trillion 

USA ~ $1.5 Trillion 
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Energy Productivity Differences 
How well do we spend our $1.5 Trillion? 

*IEA and World Bank – 2007 sources 

Key to Competitiveness 

Region  Population  GDP Energy  
Energy 
/Capita  

Energy 
/GDP 

USA 4.6% 18.9% 19.5% 100 100 

EU 7.5% 25.1% 14.8% 47 57 

Japan  1.9% 8.8% 4.3% 52 47 

China  20.0% 4.5% 16.3% 19 355 

India  17.0% 1.5% 4.9% 7 317 

World  100% 100% 100% 23 97 
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Anthropomorphic Greenhouse Gas Emissions 
70% from energy use 

Waste�
3%�

Buildings�
8%�

Transport�
14%�

Industry�
14%�

Energy-Other�
5%� Agriculture�

14%�

Land use�
18%�

Power-Ind�
12%�Power-Bldg�

12%�

�������������� � ��

Risks and Opportunities 
*Source: Stern Review 



6 

Copyright: Garforth International llc 

Greenhouse Gas Levels  
800,000 yrs* of ice core data 

*Source: UK Met Office 

Stabilization level 2050 ? 

2100 Business as Usual 

Today 
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Global GHG Stabilization Levels  
Risks of warming ranges - 2050 

1% of GDP to 
stabilize here 
1% of GDP to 
stabilize here 

10 to 20% of GDP to fix damage 
*Source: Stern Review 
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Climate Change 
Range of Potential Impacts 

*Stern Review 
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Perfect Energy Storm  
When fears collide… 

Growing awareness – Growing Opportunity 

Volatile Prices Availability 

Climate Change 
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Climate Indicators 

� CO2 per capita per year (metric tons) 
� Canada    22.6 
� USA    21.7 
� Denmark    14.1 
� Germany    11.7 
� European Union   10.5 

 
� Municipal CO2 per capita per year 

� Washington DC   19.7 
� Loudoun County   14.2  with 6.0 goal  
� Canada – Guelph   12.2 with 5.0 goal 
� Germany - Mannheim    5.0 
� Denmark - Copenhagen    2.6 

*Rough indicators - multiple sources 

Target for Arlington’s CEP? 

Community Energy Planning 

Arlington Community Energy Plan Task Force Meeting 
Arlington, Virginia, January 15th, 2010 
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Total US Energy Use 
Most in Urban Environment 

Source: US DoE EIA 

Largest User is Buildings  

Buildings 
38.7% 

Industry 
33.25% 

Transport 
27.79% 

Coal Coal 

Gas Gas 

Domestic Oil Domestic Oil 

Import Oil Import Oil 

Uranium Uranium 

Renewable Renewable 

Homes Homes 

Commercial Commercial 

Industry Industry 

Transportation Transportation 
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Electricity in USA 
Most used in Homes and Buildings 

Largest Cause of Greenhouse Gas 
Source: US DoE EIA 

Coal 

Gas 

Nuclear 

Renewable 

Conversion 
Losses 

Wasted 
Heat  
(or 
Unsold 
Energy) 

Buildings’ 
Electricity 

70% 
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Energy Use by Sector 
How does the USA Compare? 

� Most energy lost in range of inefficiencies 
� Only 5% to 15% used productively 

High potential for productivity gains! 
*Indicative ratio of US average to EU Average 

Sector Share Index USA/EU 

Industry 32% 1.2 : 1 

Buildings* 40% 1.8 ~ 2.5 : 1 

Transportation* 29% 1.4 : 1 
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Dysfunctional Energy Supply Chain 
From fuel to service 

Uses 70% of all energy 

25% 

Pay for 100 get less than 10 

� High greenhouse gas 
� High-cost low returns 
� High risk 

5% 
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Service 
 
 

Process Distribution Conversion ��Fuels 

Integrated Energy Supply Chain 

Framework for Community Energy Plans 
Seamless analysis from use to fuel 

� Key questions 
� “How much energy is really needed?” 
� “How to minimize greenhouse gas emissions?” 

 
� Community Energy Master Plan 

� Optimize investments between efficiency, distribution, conversion, fuel 
� Minimum 25 year horizon 
� Integral to City Policy 

Pay for 100 get 30 to 50 ! 

100% of total energy 

Copyright: Garforth International llc 

Framework for Community Energy Plans 
Structural Measures 

� Energy efficiency – If you don’t need it don’t use it 
� Efficient buildings, industry, vehicles 
� Urban design for transport efficiency 
� Local employment for commuting efficiency 

 
� Heat Recovery – It it’s already there – use it 

� Distributed combined heat and power  
� Use existing “waste” heat 
� Structure industrial/commercial sites to maximize “waste” heat use 

 
� Renewable options – If it makes sense, go carbon free 

� Renewable electricity – Photovoltaic, Wind, Run-of-river Hydro 
� Renewable heat -  Solar thermal, Biomass, geothermal 
� Renewable heat and power – waste-to-energy, biomass 

 
� Energy distribution – Invest where it makes sense 

� Flexible distribution – electricity, gas, heating, cooling, …. 
� Accepts multiple fuels and energy conversion technologies 
� Optimize local / regional investment choices 

 

Integrated Solution – Tailored for each City ! 
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Copenhagen - Integrated Energy Strategy 
“Environmental Capital of Europe” 

� Triggered by 1970’s energy crisis 
� 30 years of consistent implementation 
� 2.6 tonnes/capita greenhouse gas 
� Efficiency 

� World leading building efficiency 
� Energy Performance Labelling 
� Innovation to raise bar 

� District heating / cooling 
� Systematic expansion 
� Energy zoning 

� Fuel flexibility 
� Multi-fuel cogeneration 
� Coal, oil, gas, biomass 
� Waste-to-Energy 
� Wind and solar generation 

� Transport 
� Urban design for bike/walking 
� Efficient trams/trains 

� High Value Employment 
� Energy engineering and services 
� Sustainable architecture and construction 
� European Environmental Agency 
� ….. 

2009 – Voted “Second Most Livable City” 

 
Community Energy Planning in Practice 

 
 Guelph – Canada 

Mannheim – Germany 
 

Arlington Community Energy Plan Task Force Meeting 
Arlington, Virginia, January 15th, 2010 
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Guelph, Ontario Community Energy Plan 
Support City Growth Challenge 

� Leadership from Civic Consortium 
� Mayor, Chamber of Commerce, Friends of Guelph, Guelph 

Developers’ Association, Guelph Hydro, Union Gas, School 
Boards, University of Guelph, Community members … 

� 50% Growth - 115,000 today; 180,000 in 2031 
� Sustainability - Community Value 
� Global Best Practice benchmarks! 

Non-Partisan – Community Engagement 
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Guelph 2007 Community Energy Plan 
Vision and Goals 

� Recognized as a location of choice for investment 

� Variety of reliable, competitive energy, water, and transport 
services will be available to all 

� Energy use per capita and resulting greenhouse gas emissions 
will be less than the current global average 

� Energy and water use per capita will be less than comparable 
Canadian cities 

� All publicly funded investments will visibly contribute to meeting 
the four CEP goals 

Simple, Measurable, Eternal 

Guelph will create a healthy, reliable and sustainable energy 
future by continually increasing the effectiveness of how we use 

and manage our energy and water resources 

Guelph will create a healthy, reliable and sustainable energy 
future by continually increasing the effectiveness of how we use 

and manage our energy and water resources 
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Guelph Community Energy Plan 
Prioritized strategies 2008-2031 

� Above-Code efficiency standards 
� All construction – new and retrofit 

� Energy Performance Label – EU approach 
� Required on all construction – national pilot 

� Transport efficiency 
� Urban design and vehicle choices 

� Heat recovery 
� New district energy infrastructure for majority of city 

� Renewables 
� Biomass and Solar Photovoltaic in large scale 

� Restructured energy services supply company 
� District heating and cooling 
� Immediate start on 4 “Scale Projects” 

� Build scale areas that will eventually link across the city 

Tailored Solution – Not a Buffet! 

Copyright: Garforth International llc 

Getting Started in Guelph 
Initial Scale Projects 
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Guelph Community Energy Plan 
Aggressive 2031 Targets 

� Population growth of 50% 
� City energy use reduction 30%  
� Energy per capita from 74 to 34 MWhe 
� CO2 Emissions from 12 to 5 tonnes/capita 

Sector 2005 GWhe/yr 2031 GWhe/yr 2005 MWhe/cap 2031 MWhe/cap 

Residential 1,610 1,473 14.00 8.18 

Commercial 1,046 1,076 9.10 5.98 

Industrial 1,631 1,848 14.18 10.27 

Transport 1,743 1,126 15.16 6.26 

Total (Net) 6,030 5,523 52.44 30.68 

Electrical conv. 2,445 612 21.26 3.40 

Total (Gross) 8,475 6,135 74.04 34.08 

Now the hard work starts! 
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Rocket Science it is not! 
Trias Energetica / California Loading Order 

 
 

� Efficiency  - If you don’t need it don’t use it 
 

� Heat Recovery - It it’s already there – use it 
 

� Cogeneration – Why waste fuel at power plant? 
 

� Renewable energy - If realistic, go carbon free 
 

� Team with utilities – Invest where it makes sense 

Leadership, Discipline, Community Engagement Decades of Consistent Execution 
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Mannheim 
Baden-Württemberg, Germany 

� Population 550,000 
� University town 
� Industrial Base 

� ABB 
� John Deere 
� Siemens 
� Mercedes Trucks 
� BASF 

� South of Frankfurt 
� On Rhine-Neckar rivers 
� MVV - City/Private 

partnership 
� Multi-utility structure 

 
5 mt CO2 / Capita 
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Serving Efficient Buildings and Industry 

� Codes systematically 
increased since 1975 

� New EU Efficiency 
Directive in 2007 

� Energy efficiency 
certification from 2006 

� Most connected to 
district energy 

� Tailored industry energy 
service packages 
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Serving Efficient Transportation 

� City wide light rail system 
� Regional light rail system 
� Inter City European Rail 

network 
� Airport rail link 
� Trams renewed in last 15 

years  
� Reduce energy demand 
� Improve passenger comfort 

� Conscious Car/Rail/Walk 
urban design 

Low carbon portfolio 

Copyright: Garforth International llc 

Flexible Utility Architecture 

� Energy zoning 
� District energy) 
� Natural gas 
� Industrial Steam 
� Heating Oil 

� Multiple heat & power sources 
� Regional Gas/Electric Grids 
� Coal power with heat recovery 
� Bio-mass co-generation 
� Waste-to-Energy cogeneration 
� Solar 

� Multi-utility business structure 

100 years of Evolution 
*Source: MVV Energie AG 
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Mannheim City Utility 
Integrated Utility – Multiple Sources 

� Integrated Multi-Utility 
� Multiple Sources 
� Public-Private Energy Services 

� 51% City Owned 
� 49% Private Capital 

 
� Benefits 

� Local accountability 
� Minimize infrastructure duplication 
� Optimized supply choices 
� Multi-media Smart networks 
� Competitive costs 
� Optimization between media 
� Business innovation 

 

Low cost – clean – flexible - evolving 

Micro 
CHP 

Waste 
CHP 

Coal 
CHP 

Gas 
CHP 

Wood 
CHP 

Solar 
CHP 

Cooling, heat, electricity, steam, gas, water 

Integrated networks control 

Energy Zoning 

*Source: MVV Energie AG 
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Rhein-Neckar  
Regional Climate Protection Plan 

� Regional Economic 
Development 

� City Utility Teaming 
� Mannheim, Darmstadt, 

Ludwigshafen, Heidelberg ... 
� Major Industries 

� BASF, ABB, Alstom… 
� Regional Energy Planning 

� Intelligent Transport Solutions 
� Optimizing district energy nets 
� Scale renewable energy 
� Passive buildings 

� Industrial energy efficiency 

Possible Model for North Virginia? 
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Successful Implementation of CEP 

Arlington Community Energy Plan Task Force Meeting 
Arlington, Virginia, January 15th, 2010 
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Effective Community Energy Planning 
Common Features 

� Leadership and community engagement 
� Non partisan political long-term commitment 
� Community engagement 

� Transparency and outreach 
� Education and awareness for all residents 
� Consistent simple reporting of goals and progress 

� Planning policy changes in place 
� World-class energy efficiency 

� Performance certification 
� Integrated utility approach 

� Heating, cooling, electricity, gas…. 
� Implementation of “Scale Projects” 
� Magnet for business and academic excellence 
� Continuous improvement – raising the bar! 

Consistent Execution Over Decades 
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Community Energy Planning 
Successful Scale Neighborhood Projects 

� CEP Goals 
� Affordable energy 
� Attract investments 
� Improved reliability 
� Reduce city costs 

� Community outreach 
and education 

� Institutional and 
governance changes 

� Breakthrough efficiency 
� 30 to 60% less 

energy 
� 40 to 80% less GHG 

� Will they be 
implemented? 

� CEP Goals 
� Affordable energy 
� Attract investments 
� Improved reliability 
� Reduce city costs 

� Community outreach 
and education 

� Institutional and 
governance changes 

� Breakthrough efficiency 
� 30 to 60% less 

energy 
� 40 to 80% less GHG 

� Will they be 
implemented? 

CEP CEP Efficient Building Efficient Building Scale Implementation Scale Implementation 

� Effective programmes 
� Energy Star… 
� LEED… 

� Substantial resources 
� Construction guides 
� Efficient equipment 
� Rebate & incentives 
� Education 

� Limited penetration 
� < 5% of total new 

construction exceeds 
code 

� Effective programmes 
� Energy Star… 
� LEED… 

� Substantial resources 
� Construction guides 
� Efficient equipment 
� Rebate & incentives 
� Education 

� Limited penetration 
� < 5% of total new 

construction exceeds 
code 

� CEP success needs scale 
� Multiple benefits 

� City, developer, utility… 
� Potential game-changers 

� High density urban villages 
� Industrial estates 
� Greenfield Smart Growth  
� Sports & Rec Centres 
� Transportation facilities 

� Multiple in county 
� “Connect the Dots” 

� CEP success needs scale 
� Multiple benefits 

� City, developer, utility… 
� Potential game-changers 

� High density urban villages 
� Industrial estates 
� Greenfield Smart Growth  
� Sports & Rec Centres 
� Transportation facilities 

� Multiple in county 
� “Connect the Dots” 

Scale A 

Scale B 

Scale C 
Scale D 

Scale E 

Projects Closes the Gap 

County 

Jump Start Implementation 
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Typical Scale Neighbourhood Projects 

� High density urban villages  
� High density mixed use urban renewal 
� Usually covering at least 150 acres 

� Industrial estates / Commercial Parks 
� Tailored energy services to attract quality investment.   
� Typically be at least 500 acres  

� Greenfield Smart Growth 
� Reduce sprawl and create more livable communities 
� At least 500 homes with commercial-retail  

� Sports and Recreation Centers 
� Auditoria, swimming pools, ice rinks, gyms etc 
� Underline community values 

� Transportation Facilities 
� Airports, rail centers, multi-modal transport interchanges 

� Academic Campuses 
� Challenged by budgets.   
� Accountability to the future 

CEP Identify and Prioritize 
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East Gwillimbury, Ontario 
Planned Scale Projects and Infill 

Nodes for future networking  

Village Centre 
Inner Ring 
Outer Ring 

Adjacent lands 

Sustainability 
University 

Innovation Park 

Employment 
Corridor 

 Business Park 

Transit Village 

Passive Village 

*Source: Town of East Gwillimbury CEP 
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Marina District 
Toledo’s Second Lifestyle Village 

� Competitive in tough market 
� Community not Buildings 

� Mid-priced homes 
� Local Shops 
� Hotel 
� Workplaces nearby 

� Marina District 
� 600 Town homes 
� 1900 Apartments 
� Shops, Hotel 
� Office Condominium 
� Clubs, Boating and Waterfront 

� Integrated Energy Solution 
� Efficient construction 
� District heating 

� Affordable to buy and own 
� Profitable energy services business 

� Competitive in tough market 
� Community not Buildings 

� Mid-priced homes 
� Local Shops 
� Hotel 
� Workplaces nearby 

� Marina District 
� 600 Town homes 
� 1900 Apartments 
� Shops, Hotel 
� Office Condominium 
� Clubs, Boating and Waterfront 

� Integrated Energy Solution 
� Efficient construction 
� District heating 

� Affordable to buy and own 
� Profitable energy services business 

40% less energy ….70 % less GHG 
*Source: Dillin  Inc 
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Sharnhauser Park  
Brownfield Development – Stuttgart, Germany 

� Former military barracks 
� Live, work and play 
� Zoning overlay 
� Above-code efficiency 
� Integrated energy supply 

� District heating 
� On-site cogeneration 
� Solar PV 
� Solar Thermal 

� Light rail extension 
� Exceeds local CO2 targets 
� Premium real-estate 

Supporting economic development 
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Owens Community College 
Integrated Energy Solution 

 
 

� $8M investments over 4 years 
� Efficiency/distribution/supply 
� 30% Energy efficiency gain  
� 42% Greenhouse gas reduction 
� Internal rate of return 15% to 26% 
� Eligible Stimulus package 
� Basis for new academic 

programmes 

Investment approved by President and Trustees 
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Shared Services in Employment Parks 
Examples   

The Domain - Austin 
Commercial Focus   

Industriepark - Gersthofen 
Industrial Focus   

© Garforth International llc 

CEP Evolution of Benefits 
Final Plan Encompasses Multiple Dimensions 

•Community Engagement 
•Multiple effective initiatives 
•No changes in policy needed  

•Community Engagement 
•Multiple effective initiatives 
•No changes in policy needed  

•Stand alone projects 
•Fewer but larger initiatives 
•Minor changes in policy  

•Stand alone projects 
•Fewer but larger initiatives 
•Minor changes in policy  

•Integrated solutions 
•Neighbourhood sized projects 
•Significant changes in policy  

•Integrated solutions 
•Neighbourhood sized projects 
•Significant changes in policy  

•Integrated policy and planning 
•County wide norms 
•New “business-as-usual”  

•Integrated policy and planning 
•County wide norms 
•New “business-as-usual”  

Success Depends on All 

Base Case 

Future Case 

C
E

P
 B

en
ef

its
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Benefits of Winning! 
Competitiveness -  Sustainability - Flexible 

New Relationships – New Rules 

Commercial Commercial 

•Reduced costs 
•Rental values 
•Low vacancy 
•Productivity 

•Reduced costs 
•Rental values 
•Low vacancy 
•Productivity 

Banks Banks 

•Collateral Value 
•Credit worthiness 
•Collateral Value 
•Credit worthiness 

Resident Resident 

•Lower utility costs 
•Resale value 
•Employment 
•Quality of life 

•Lower utility costs 
•Resale value 
•Employment 
•Quality of life 

Developer Developer 

•Premium prices 
•Low carrying time 
•Reduced investment 

•Premium prices 
•Low carrying time 
•Reduced investment 

•Environmental impact 
•Attractive development 
•Premium taxes 
•Competitive energy services 
•New business opportunities 

•Environmental impact 
•Attractive development 
•Premium taxes 
•Competitive energy services 
•New business opportunities 

Utility Utility 

•Higher returns 
•Emissions credits 
•Customer intimacy 
•Diversification 

•Higher returns 
•Emissions credits 
•Customer intimacy 
•Diversification 

•Tailored energy 
•Lower costs 
•Sell waste energy 
•Reduced CO2 risks 

•Tailored energy 
•Lower costs 
•Sell waste energy 
•Reduced CO2 risks 

Industry Industry 

Academic Academic 

•Sustainable curriculum 
•Lower costs 
•Student magnet 
•Global network 

•Sustainable curriculum 
•Lower costs 
•Student magnet 
•Global network 
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“We don’t do easy ! ” 
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Thank You 

Arlington Community Energy Plan Task Force Meeting 
Arlington, Virginia, January 15th, 2010 


