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Executive Summary Loudoun County and the Claude

Moore Charitable Foundation have a

The energy and power market is changing like at no other unique opportunity to make a

time in the past 50 years. Advancements and developments significant, positive impact at

in clean energy, distributed generation, smart appliances, Moorefield Station and throughout
smart grid, electric vehicles, power generation, data centers the county by:

and utility programs are all beginning to converge and drive = Delivering renewable energy for
significant change in the electric grid, utilities and consumer more than 3,250 homes

desires. Energy is now viewed as integrated with multiple = Reducing Moorefield Station’s
resource and infrastructure areas such as transportation, projected GHG emissions by 28%

= Avoiding $40 million in county
capital costs

water and waste.

Loudoun County and future county development is further = Diverting 87,000 tons of solid waste
impacted by these energy issues due to the prevalence of annually
data centers, proximity of Washington D.C. and expected " Marketing Moorefield Station as a

growth in the area. To navigate and optimize these energy \_ unique, sustainable development

related issues, the county is using a unique partnership between the county government and the Claude
Moore Charitable Foundation (Claude Moore Foundation) to lead the development of an Integrated Energy
Management Plan (IEMP or Plan). Both the county and the Claude Moore Foundation are committed to
sustainable development with a positive social impact.

The IEMP provides an energy and sustainable infrastructure framework to guide future development within
the county. Initially, the IEMP will be applied to the Moorefield Station development located at the terminus
of the “Dulles Silver Line” Metro rail station. The county intends to use the IEMP as a model for future
developments and integrate the recommendations with the county’s policies, economic development and
community outreach efforts, where applicable.

As a result of developing the IEMP, Loudoun County has a tremendous and unique opportunity to implement
multiple, impactful projects, enhance economic development and create a market leading program within
Moorefield Station. The key outcomes and recommendations of the IEMP include:

= A 10MW renewable energy power plant

= A non-potable water system to reduce water consumption and peak demands

= The zero energy/water/waste (ZEW?) district and long -term business partnership program for
Moorefield Station

= An opportunity to install 500kW or more of solar photovoltaic (PV) panels at Moorefield Station

=  Dramatic reduction in Greenhouse Gas (GHG) emissions

= Significant reduction in county capital and operational expenses

= Ongoing stakeholder engagement in the community

= A more energy efficient and sustainable Moorefield Station

The major components of this unique and impactful opportunity for Loudoun County and Moorefield Station
are summarized in the following pages with further detail provided in the full IEMP Report.




Executive Summary

Integrated Energy Management Plan
Moorefield Station

The IEMP will initially apply and be tailored to the Moorefield Station development. In the future, the county
will apply the IEMP to other developments with the lessons learned at Moorefield Station. The Claude
Moore Foundation currently owns the property and is managing the development processes. The zoning
plans for the development are completed with the Claude Moore Foundation selling parcels of land for
development as market conditions permit. Because the Claude Moore Foundation is a non-profit
organization, it can also be more selective and

patient in how and when the property is

developed. This provides a unique
opportunity to ensure a more sustainably
developed Moorefield Station.

Moorefield Station is a 600-acre greenfield
development that is just entering the initial
stages of construction and development.
Significant development at the site is not
expected until approximately 2015 to 2017
depending on economic conditions and the
extension of the Washington D.C. area light
rail commuter train system. The Moorefield
Station master plan is a transit- oriented,

mixed- use development designed to be

flexible with varying densities dependent on the type of public transportation service available and specific
area of the development. Moorefield Station sits in a unique location, bordering the Dulles Greenway, near a
power and natural gas infrastructure, and adjacent to Dulles Airport, data centers, Ashburn Technical Park, a
Verizon campus and a Loudoun Water waste water treatment plant.

The development can be described as containing two distinctly different areas: the Core Zone and Outer
Zone. The Core Zone is a higher density development, mixed-use, pedestrian centric or ‘pedestrian shed’
intended to be a true town center that happens to have excellent connections to the Metro system and other
parts of the region. The Outer Zone is a transit supporting area with less dense development including
residential development connected to the Core via bicycle and pedestrian linkages in addition to more
traditional transit options.

IEMP Framework

A robust stakeholder engagement program was woven throughout the development, implementation and
monitoring of the IEMP to ensure the success and wider adoption of the IEMP. This engagement plan
included three key components:

= Internal IEMP Team to build county capacity and expertise
= External Advisory Panel to provide community feedback on the Plan
= Ongoing communication and reporting tools to monitor and communicate progress
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The internal IEMP Team included key county subject matter experts and served as the core team for the
creation of the IEMP components. The IEMP Team is comprised of a cross functional team made up of
county staff and the Claude Moore Foundation. Outreach to external stakeholders started early in the
planning process, with a team composed of the representatives from the following organizations:

= Claude Moore Foundation

= Comstock Partners

= Digital Realty Trust

= Dominion Virginia Power

= Dulles Greenway

= Loudoun Water

= Loudoun Chamber of Commerce
= Loudoun Public Schools

= MWAA

= Virginia Department of Transportation
= Verizon

=  Washington Gas

The external Advisory Panel provided critical and periodic feedback on the IEMP, identified initial partnership
opportunities and helped to build endorsement of the plan. As the project ends, the intent is for the
Advisory Panel to continue its role and remain engaged in the project, longer-term implementation and
public / private partnership opportunities.

In developing the key elements of the IEMP, the team took a broader approach and view of the IEMP and
energy, rather than solely focusing on power or electricity industry specific opportunities. This approach
allowed the identification of more potential projects and initiatives that led to a greater sustainability impact.
For example, the IEMP identified unique opportunities for Loudoun County and Moorefield Station to make a
difference in energy, waste and water performance due to potential partnerships between the Claude Moore
foundation, Dominion Power, Loudoun Water and the County.

IEMP Key Elements: Mission

There are four key elements to the IEMP. The first is the overarching mission of the IEMP which guides and
acts as a filter for decision making. The remaining elements include the project or programmatic related
elements where the Plan is implemented and managed: the Focus Areas, Nexus Projects and Flagship
Program.

The IEMP integrates and aligns with the broader County Energy Strategy (CES) which includes a vision for the
county to have reliable and affordable energy, be energy efficient and reduce greenhouse gas emissions. As
developed as a part of the Plan, the IEMP mission reflects this alignment with the CES and focuses directly on
developments within the county. The IEMP Mission seeks to leverage the unique aspects of Loudoun County
to drive economic development and more sustainable communities.

IEMP Mission:
Moorefield Station — harnessing the power of human creativity, economic prosperity and
energy innovation to be The Nexus of the World’s 21°* Century Community.
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In the mission, there are two key terms which were carefully selected as key talking points to expand: Nexus
and Prosperity. Nexus captures key differentiating components of Moorefield Station:

= Moorefield Station is a hub, impacting, influencing and facilitating interaction between people,
infrastructure, markets and information

= Moorefield Station is the information technology, fiber optic and data hub of the US and world

= Moorefield Station will optimize the nexus of energy — water — transportation — waste — land use

Prosperity represents the triple bottom line basis of the approach to the IEMP, and encompasses the
following aspects:

= People — Social/human components including education
= Planet — Environment
= Profit — Economic development

IEMP Key Elements: Focus Areas, Nexus Projects and Flagship Program

The remaining three elements of the Plan include the project or programmatic related components where
the Plan is implemented and managed:

= Nexus Projects: Scale or large capital alternative energy / sustainable project(s) that cuts across
and supports multiple Focus Areas and goals
= Flagship Program: A flexible community and business partnership program to pilot innovative

programs, technologies or projects that cut across and support multiple Focus Areas and goals
=  Focus Areas: Water, Energy, Transportation, Land Use and Waste

Once the mission was developed, it was then divided into five specific Focus Areas to effectively manage the
implementation and monitoring of progress. Each Focus Area contains specific goals and programs to
support the IEMP mission. While the mission acts as the overall guide for decision making, the Plan’s most
tactical programs are physically managed within the five specific Focus Areas of the Plan. A full list of the
programs prioritized in each Focus Area is included in the full IEMP report.

One of the vital components targeted in the IEMP was some type of scale or large capital alternative energy
or sustainable project and program that acts as a ‘beacon’ or sets a new standard for future national and
international developments. These scale or large capital projects were dubbed the Nexus Projects to offer
the proof of the Nexus component of the mission and leverage the energy — water — waste — transportation —
land use nexus opportunities in the county or Moorefield Station.

In addition, a Flagship Program was developed to act as the beacon for other communities to follow in
pursuit of more innovative and sustainable partnerships and developments. The Flagship program is
structured as a flexible partnership with community organizations, local businesses and Moorefield Station
that leads to innovative programs and projects that are piloted at Moorefield Station. Both the Nexus
Projects and Flagship Program were elevated from the individual Focus Areas, as they are cross-cutting in
nature, supporting multiple Focus Areas and goals. The Nexus Projects and Flagship Program help to directly
prove the mission and should act as the marquee symbols of the IEMP.
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IEMP Key Findings and Recommendations

In order to fully evaluate, prioritize and refine the project and program options available and recommend
projects for the IEMP, several quantitative and qualitative tools were used. These included a business as
usual (BAU) GHG emission model, program screening tool, financial and environmental pro forma model and
three risk assessment frameworks. These tools integrated the overall goals of the IEMP and CES of reduced
GHG emissions, renewable energy generation, energy efficiency and innovative nexus opportunities.

The first step in the detailed evaluation included the creation of the BAU GHG model. This created a baseline
projection for Moorefield Station’s building related GHG emission over a period of 30 years. This baseline
provides a benchmark to compare GHG emission reducing projects and their potential reduction to
Moorefield Station’s currently projected emissions.

The next step included the program scoring tool to prioritize and evaluate the full project inventory and
identify five Nexus Project opportunities and the Flagship Program. These five Nexus Projects were further
evaluated using the financial and environmental pro forma model to recommend two of the five projects for
implementation. Finally, additional risk assessments were performed on each of the Nexus Projects to
further identify any potential gaps or risks to implementation and develop mitigation strategies to include in
the implementation plan.

Throughout the evaluation process, the results were presented to the Advisory Panel for feedback and
suggested partnership opportunities. This feedback and suggested partnerships were further evaluated and
eventually included in the recommended implementation plan. A summary of the Nexus Project and Flagship
Program recommendations is included below followed by a complete list of key findings and
recommendations from the IEMP.

Nexus Projects

The results of screening and prioritizing the full inventory of project and program options resulted in the
identification of five Nexus Projects for further evaluation.

= 25 MW conventional, natural gas fired combined heat and power plant

= 10 MW biomass power plant

= 10 MW refuse derived fuel power plant

= Non-potable water system integrated with Moorefield Station stormwater ponds
= |mproved energy and sustainable building code for Moorefield Station

Each of the five projects was evaluated using the financial and environmental pro forma model. This created
a projection of financial and environmental performance to compare the Nexus Projects and allow for
scenario analysis. The pro forma calculated key metrics for comparison including: average cost of energy
generated, annual emissions reductions, renewable energy generated and value of solid waste diversion.
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The results of the pro forma model were used to recommend the highest performing Nexus Projects for
implementation:

Recommended Nexus Projects

Avg. Cost of Current Cost GHG
Avg. Cost of  Current Cost Delivered of Delivered Emission
Electricity of Electricity Water Water Reductions
Project ($/kWh)* ($/kWh)? ($/1,000gal)  ($/1,000gal)  (mT CO,e/Yr)
10MW RDF Power Plant $0.037 $0.07 N/A N/A 38,648
Non-potable Water System N/A N/A $3.68  $5.31-$7.12° NA*

1. Costs do not include transmission and distribution costs from Dominion Power of approximately $0.03 per kWh.

2. Approximate cost of transmission and distribution (50.03 per kWh) removed from average rates of $0.10 per kWh.

3. Loudoun Water currently has three tiers to their residential rates: the 2" and 3" tiers are similar to the non-
potable water system usage. $5.31/000gal for 25,000-50,000gal per quarter and $7.12/000gal for 50,000gal+

4. GHG emission reductions related to energy consumption for water treatment are unavailable at this time.

The RDF power plant addresses a nexus of energy, waste and land use issues and offers multiple

environmental and financial benefits including:

" |nexpensive source of renewable energy at an estimated $0.037 per kWh generated

= 87,000 tons per year of municipal solid waste diverted from the landfill for beneficial use
= Seven year extension of the life of the landfill

= 540 million net present value (NPV) avoided capital costs related to the landfill expansion
= 28 percent reduction in the total annual Moorefield Station GHG emissions

Refuse Derived Power Plant

The RDF plant utilizes the county landfill and waste generated in the county as a biomass fuel in a plasma arc
gasification power plant. The plasma arc vaporizes refuse material in an enclosed vessel to create steam and
a syngas that are combusted and used to generate electrical power in turbine generators. Plasma arc
technology was chosen for its projected financial and environmental performance including minimal
emissions. In addition to plasma arc, there are alternative RDF power plant technologies proven to deliver
much cleaner and lower emission power than past conventional RDF facilities, and the potential to increase
recycling rates in the county.

Non-potable Water System

The non-potable water system harvests and treats water collected in the Moorefield Station stormwater
ponds to provide local, low cost non-potable water for localized irrigation or building mechanical cooling
needs. The system addresses the nexus of water and energy. By reducing the potable water demand of
Moorefield Station, it reduces peak water demands, operating costs, chemical use and energy consumption
by Loudoun Water and Moorefield Station.

As the recommended implementation plans for the RDF power plant and non-potable water system were
developed, initial partners for the projects were identified. These preliminary partnership and
implementation discussions further reinforced the benefits and financial feasibility presented by the projects.

Vi
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ZEW? Lab Flagship Program

Through the course of the Plan development and
confirmed by Advisory Panel feedback, it became clear a
compelling community engagement and innovative
technology testing program was needed for Moorefield
Station. The program scoring and prioritization tool
initially identified several more tactical programs that
were combined to create this innovative program. This
combined program became known as the zero energy,
water and waste (ZEW?) Lab Flagship Program.

The ZEW? Lab Flagship Program provides the
mechanisms to engage partners and apply innovative

technologies that support zero energy/waste/water in
the Core Zone of Moorefield Station. The ZEW? Lab will act as a beacon for other communities and
developments to follow and serve to prove the mission statement. There are two hallmarks used to
coordinate and manage the supporting components, partnerships and programs for the ZEW? Lab.

= Hallmark 1 includes technology and infrastructure related components such as piloting new
technologies or partnerships, smart grid and reclaimed water supply / re-use.

= Hallmark 2 includes components and projects to move beyond transit-oriented development to
people oriented development or “TOD” to “POD.” Elements include: Innovative parking
solutions and new strategies, neighborhood distribution point and urban agriculture.

One of the keys of the ZEW? Lab is to provide the main framework to engage, manage and implement
innovative infrastructure and technology partnerships at Moorefield Station. Through the development of
the IEMP and the Advisory Panel meetings, several initial partnership opportunities for the ZEW? Lab were
identified and initially developed as a part of the implementation plan.

The Nexus Projects and ZEW? Flagship Program Result in: A

= Developing a 10MW renewable, RDF power plant generating low cost electricity

= Delivering enough renewable energy to power more than 3,250 homes in Loudoun County

= Reducing 38,700 metric tons of GHG emission annually; offsetting 28% of projected
Moorefield Station annual emissions

= Diverting 87,300 tons of solid waste annually from the county landfill

=  Avoiding more than $40,500,000 (net present value) of costs for the county landfill

= Developing a non-potable water system in Moorefield Station to reduce treated water
consumption and costs

= Increasing local and sustainable economic development opportunities

= Creating a zero energy, water and waste district (ZEW?) program for innovative
technologies and long term partnerships

Vii
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Focus Area Programs

The most tactical programs were included and managed within the individual Focus Areas. These programs
support their respective Focus Area goals. The Focus Area programs also include opportunities to integrate
the Plan into county policies, services and procedures. Furthermore, specific goal achievement levels were

developed for countywide application and for Moorefield Station. The figures below show the general goals
of the Focus Areas and related projects or programs.

4 N )
Energy: Water:
Goals: Goals:
Clean Energy | Reduced GHG Emissions | Conservation | Reclaimed Water Use | Non-
Energy Efficiency | Building Energy potable Irrigation | Reduced Demand

Performance Labels Programs:

= Reclaimed Water Rebates

=  County Reuse Program

= Green Roofs / Stormwater Collection /
Local Gardens

=  Pilot Loudoun Water Programs

= Surface Wells for Non-potable Irrigation

Programs:
= Solar Water Heating Rebates

= Geothermal Heat Pump Rebates
=  Energy Efficient Building Code

= Rooftop PV Incentives

= LED Street Lighting

= Energy Use Web Dashboard

N\ J )
4 Transportation: N Land Use: &
Goals: Goals:

Alternative Fueling | Reduced Vehicle Miles Adhere to Land Use Guidelines | Protect
Traveled per Person | Mass Transit Use | Habitat | Minimize Parking | Sustainable
Walkscore & Bikescore Building Certifications

Programs:

Programs:
= Parking Services (e.g. Meters)
= Integrate Stormwater Infrastructure with
Open Space

=  Smart Phone App
= Bike Sharing Program
=  Bulk Transit Pass Purchase

" Food ‘Store‘in Moor(?field Core = Maximum Parking Limits/Shared Parking
= Permit Review for Bike/Ped Infrastructure = Prescriptive Sustainable Design Options

- VAN )

4 Waste: A

Goals:

100% Access to Recycling | Participation in
Recycling | Recycle Social Goods | Divert
Solid Waste | Use of Recycled Materials

Programs:

=  Pay-as-you-throw Waste Collection

= ‘Freecycle’ Social Goods Recycle Sites

= Construction &Demolition Diversion Plans
for Construction Requirements and
Incentives

\- Sustainable Building Code Incentives

)

viii
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Additional Key Findings and Recommendations

Below is a summary of additional key findings, recommendations and outcomes of the IEMP.

Findings

The Advisory Panel feedback on the IEMP and initial contributions and interest in partnerships for
the IEMP suggest solid business and community support for the IEMP. The county should
consider maintaining the Advisory Panel involvement with the eventual implementation of the
IEMP and Moorefield Station.

Moorefield Station’s annual GHG emissions at full build-out are estimated to be 137,700 metric
tons of CO, equivalent (mTCO,e). Full build-out of Moorefield Station is currently estimated to
occur by 2040.

A natural gas fired combined heat and power (CHP) plant is not financially viable or
environmentally beneficial for Moorefield Station. Due to Dominion Power’s current and
projected GHG emissions rates, a natural gas CHP plant would result in increased GHG emissions,
not a reduction. The projected average cost of electricity for a CHP plant is not competitive with
current electricity rates. In addition, Virginia legislation and State Corporation Commission (SCC)
regulations would likely require the county or Moorefield Station to become a regulated utility,
operating within Dominion Power’s service territory, to sell the heating and power to multiple
end users.

The RDF power plant offers several financial and environmental benefits including:

o $0.037 to $0.055 per kWh average cost of electricity generated at the plant (current
average costs are approximately $0.07 per kWh of electricity generated)

o 38,648 mTCO,e per year of avoided GHG emissions (equivalent to a 28 percent annual
reduction in Moorefield Station full build-out GHG emissions)

o 80,592 MWh per year of renewable energy generated, equivalent to providing power to
3,250 homes in Loudoun County
87,308 tons per year of waste diverted from the landfill
Seven year extension of the life of the county landfill
Net present value (NPV) benefit to the county of $40,591,000 for avoided landfill capital
costs

The Federal Production Tax Credit (PTC) was not included in the evaluation of the renewable
energy projects due to their likely expiration in 2012. If the PTCs are extended, the RDF power
plant average cost of electricity delivered would be further reduced by $0.011 per kWh if
developed by a third party or tax-paying entity.

The non-potable water system addresses peak day water demand which is a significant issue for
the local utility, Loudoun Water. The non-potable water utility is cost competitive and reduces
the environmental impact of treating and conveying water.
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Preliminary discussions with Dominion have identified an opportunity for Moorefield Station and
potentially the county to participate in the proposed Community Solar Program. Initial
discussions include participation in the Solar PV Leasing program to locate a large (e.g. 500kW+)
solar PV array on Moorefield Station property in the near term. The Community Solar program is
currently being reviewed and awaiting approval of the SCC.

As a result of the IEMP, the county is continuing preliminary collaboration discussions with
Dominion to participate in the Community Solar program and leverage current Dominion energy
efficiency programs in the county through current county engagement programs.

Renewable energy projects can have an important impact on the community’s tax base including:
o Providing important, early activity on the site
o Leveraged properly, costs for infrastructure improvements for additional sites/projects
can be covered within the context of these projects

o The direct and indirect earnings impact to Loudoun County from the recommended
Nexus Projects was estimated to be $25,600,000. The two Nexus Projects also result in
additional fiscal and economic benefits of nearly $1.5 million in annual tax revenues.

The Zofnass program for sustainable infrastructure at the Harvard Graduate School of Design
provided a sustainable infrastructure risk assessment for Moorefield Station and the application
of the IEMP. Moorefield Station and the IEMP received a high, favorable rating for sustainability
performance in the areas of resource allocation, climate change, natural world and quality of life.

Recommendations

The two selected Nexus Projects (non-potable water system and RDF power plant), ZEW’Lab
Flagship Program and Focus Areas are recommended for implementation by the county and
Moorefield Station. A suggested implementation framework is included in the full report.

A targeted and proactive RDF stakeholder engagement and communication plan is recommended
to educate county residents and stakeholders on the newer RDF technologies and the
environmental and financial benefits to the county. This engagement plan should coincide with
further evaluation and be presented prior to the final decision to implement.

In addition, due to the RDF technologies recommended, there is an excellent opportunity to
support local economic development and sources of biomass and crop by-product feedstocks.
The local farmers and vineyards have shown an initial interest in providing crop by-products,
vineyard wastes and potentially new biomass crops (e.g. switchgrass) to fuel a renewable energy
facility in the county. These additional sources of fuel feedstocks would further augment and
diversify the waste fuel feedstocks and potentially allow for increasing the facility size in the
future. Biomass is also identified as a locational advantage for Loudoun County.
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To further leverage the IEMP and Nexus Projects to make a broader county and regional
economic impact, the county can focus efforts in targeted industries. In a down economy, the
best approach is to build off the existing industry base within the county. The economic
development assessment identified the following renewable energy sectors as suggeseted
targets: wind, solar, geothermal and biomass. These sectors and supporting industries / markets
were identified as a locational advantage for Loudoun County.

The recommended implementation plan for the RDF power plant includes utilizing a partnership
with Dominion Power or a third party developer to design, build, own and operate the RDF plant.
This structure allows for the RDF plant to be constructed without the county providing or issuing
bonds to finance the capital for the project. The financial and environmental benefits of the
plant would be included in a purchase power or similar contractual agreement between the
parties.

The recommended implementation plan for the non-potable water system is for the Moorefield
Station home owner’s association (HOA) to design, build, own and operate the system within
Moorefield Station. This is similar to other non-potable water systems in the county. The HOA
would provide the capital and annual operating funds for the system and recover the costs
through the HOA fees. The fees would be lower than purchasing potable water for their
irrigation purposes, thus saving the HOA money. The county would support the project as
needed; however, would not contribute capital or operating funds to the project.

ZEW? Lab Flagship Program will act as energy and sustainability laboratory in the Core Zone of
Moorefield Station. It will influence many residents and visitors to Moorefield Station to become
more sustainable, act locally and contribute to the IEMP goals and sustainability in their home
and the region.

The Focus Area programs provide an opportunity for the county to integrate specific programs
and process into county procedures, policies and incentives. One of the common low cost
recommendations for the Focus Area implementation is modifying county procedures (such as
permitting) to incentivize more sustainable and clean energy development and construction. The
implementation plan provides greater detail regarding the specific opportunities.

The recommended Implementation Plan aligns available and optimal funding strategies with the
RDF power plant, non-potable water system and Focus Area programs. Funding strategies were
identified and recommended for the RDF power plant and non-potable water system that would
not require Loudoun County capital funds or bond issues.

A short, mid and long term implementation plan was developed for the county to consider in the
implementation of the IEMP. This framework divides the critical implementation elements of the
IEMP (Focus Area programs, Nexus Projects and ZEW? Flagship Program) into manageable
components with suggested timelines and schedules.

Conclusion

The unique partnership between Loudoun County and the Claude Moore Foundation provide a tremendous

opportunity to deliver significant and impactful sustainable energy projects at Moorefield Station and

throughout the county. The IEMP recommendations result in financial, economic and social benefits to

Xi
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Moorefield Station and the county. Due to this partnership, location of Moorefield Station and county-

related assets, the IEMP identified opportunities to:

Develop a 10MW RDF renewable power plant without using county capital or bond funding
Deliver renewable energy that could power more than 3,250 homes annually

Support local farmers and vineyards through biomass economic development

Reduce the projected GHG emissions related to Moorefield Station by 28 percent
Implement a large solar PV project at Moorefield Station in the near term

Avoid more than $40 million (NPV) in county capital costs at the landfill

Divert 87,000 tons of solid waste annually for beneficial reuse

Market Moorefield Station as a unique, sustainable development

Engage the community and stakeholders in the IEMP

The implementation plan included in the full report identifies a path to implementing the Plan that is

optimized with funding options to minimize the direct financial costs to the county. In addition, the

implementation plan outlines the short, mid and long-term aspects of the Plan including near term ‘wins’ to

quickly demonstrate the benefits and impact of the Plan. When implemented, the IEMP represents a market

leading plan for the county and Moorefield Station.

xii
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Section 1: Introduction

The energy and power market is changing like at no other time in the past 50 years. Advancements and
developments in clean energy, distributed generation, smart appliances, smart grid, electric vehicles, power
generation, data centers and utility programs are all beginning to converge and drive significant change in the
electric grid, utilities and consumer desires. Loudoun County and future county development is further
impacted by these energy issues due to the prevalence of data centers, proximity of Washington D.C. and
expected growth in the area. To navigate and optimize these energy related issues, the county is using a
unique partnership between the local county government and the Claude Moore Charitable Foundation
(Claude Moore Foundation) to lead the development of an Integrated Energy Management Plan (IEMP or
Plan). Both the county and the Claude Moore Foundation are committed to sustainable development with a
positive social impact.

The IEMP provides an energy and sustainability framework to guide future development within the county.
Initially, the IEMP will be applied to the transit-oriented Moorefield Station development located at the
terminus of the “Dulles Silver Line” Metro rail station. However, the county intends to use the IEMP as a
model for all future developments and integrate the programs throughout the county’s policy, economic
development and community incentive efforts. Loudoun County is leading the development of the IEMP by
using American Recovery and Reinvestment Act (ARRA) funds directly allocated to the county from the
Department of Energy (DOE) with additional support from the Claude Moore Charitable Foundation.

The IEMP integrates and aligns with the broader county Energy Strategy (CES) which includes a vision for the
county to have reliable and affordable energy, be energy efficient and reduce greenhouse gas emissions. The
IEMP provides the framework and programs required to realize and implement specific aspects of the CES
and achieve the related goals. Developed as a part of the Plan, the IEMP mission reflects this alignment with
the CES and focuses directly on developments within the county.

IEMP Mission:

Moorefield Station — harnessing the power of human creativity, economic prosperity
and energy innovation to be The Nexus of the World’s 21°** Century Community.

A robust stakeholder engagement program is woven throughout the development, implementation and
monitoring of the IEMP to ensure the success and wider adoption of the IEMP. This engagement plan
includes three key components:

= |nternal IEMP Team to build county capacity and expertise
= External Advisory Panel to provide community feedback on the Plan
= Ongoing communication and reporting tools to monitor and communicate progress

Guided by the CES, and developing an IEMP, places Loudoun County in a sustainable energy leadership
position. The IEMP Mission seeks to leverage the unique aspects of Loudoun County to drive economic
development and more sustainable communities.
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This report provides a summary of the IEMP development process, application to Moorefield Station and a
detailed discussion of several of the critical elements. Supporting analysis and calculations are also included
in the Appendices for further detail and information. The report includes nine major sections as noted
below.

= Section 1: Introduction

= Section 2: Moorefield Station Overview

= Section 3: Stakeholder Engagement Framework
= Section 4: Energy Supply Alternatives

= Section 5: Sources and Uses of Funds

= Section 6: Economic Development Assessment
= Section 7: Risk Analysis

= Section 8: Implementation Plan

= Section 9: Reporting to the Community

These sections align with the actual IEMP process and development utilized by the internal IEMP team and
consultants. In general, the first portion of the report provides an overview of Moorefield Station, the
structure and components of the Plan and the energy opportunities for the county to consider. These
sections help to provide a foundation and context for the evaluation of the energy alternatives and
management of the IEMP implementation.

The second portion of the report provides more detailed analytics, evaluations and recommendations for the
county to consider when implementing the Plan. These sections include the creation of the baseline energy
consumption and emissions for Moorefield Station, evaluation and results of county energy options, risk
assessments and recommendations to implement the IEMP and realize the benefits.

The graphic shown in Figure 1 (following page) was developed to show the structure and key elements of the
IEMP. This figure shows how the IEMP mission is realized through the five tactical Focus Areas, the larger
capital investment related Nexus Projects and the eventual zero energy, water and waste (ZEW?) program for
ongoing county partnerships at Moorefield Station. Additional information and discussion of Figure 1 and the
Plan elements are included in Section 3: Stakeholder Engagement. This section also includes a summary of
the stakeholders, internal IEMP team and Advisory Panel which were integral to the development and
eventual implementation of the IEMP.
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Section 4: Energy Supply Alternatives provides the majority of the energy analytics and project evaluations.
It includes the development of the business as usual (BAU) energy consumption and GHG emissions
projections for Moorefield Station. This acts as a benchmark to compare energy options and alternatives and
their respective reduction to the expected BAU emissions for the next 30 years. In addition, this section
begins the detailed evaluation of the energy alternatives and prioritization of the five capital related Nexus
Projects and Focus Area programs. Section 4 concludes by recommending two Nexus Projects for
implementation and prioritizing programs for each Focus Area.

Sections 5, 6 and 7 provide a scan of funding options available for the IEMP, economic development
opportunities and potential risks related to the IEMP implementation. These sections include a scan of the
current and likely available funding mechanisms for the county to pursue in the implementation of the Plan.
While funding and grant sources are becoming more limited, there is viable and low risk funding structures
for the county to consider. The economic development assessment provides an overview of the current state
of Loudoun County with respect to clean energy opportunities, economic impacts of the Nexus Projects as
well as best practices for the county to consider in clean energy economic pursuits. The risk assessment
provides broad sustainability (e.g. triple bottom line - economic, environmental and social) and conventional
risk evaluations of Moorefield Station and the Nexus Projects.

The final two sections, build on the final project evaluations, prioritizations and risk assessments to
recommend an implementation plan and summarize the conclusions and recommendations of the IEMP.
Section 8 includes an implementation plan organized by short, mid and long term components for the county
to consider. Finally, Section 9 provides a summary of the IEMP conclusions and recommendations including a
draft of the public-facing IEMP brochure to summarize, communicate and publicize Moorefield Station and
the IEMP in the county and region.
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Section 2: Moorefield Station Overview

This section provides a general overview of the planned and approved Moorefield Station development and
master plan. As mentioned previously, the IEMP will initially apply and be tailored to the Moorefield Station
development. In the future, the county will apply the IEMP to other developments with the lessons learned
at Moorefield Station. Moorefield Station is a 600 acre greenfield development that is just beginning the
initial stages of construction and development. Significant development at the site is not expected until
approximately 2015 to 2017 depending on economic conditions and the extension of the Washington D.C.
area light rail commuter train system. Due to the initial stages of development, Moorefield Station provides
an excellent opportunity to implement the IEMP with fewer barriers, lower costs and increased benefits.

The Moorefield Station master plan is a transit-oriented, mixed-use development designed to be flexible with
varying densities dependent on the type of public transportation service and specific area of the
development. The main driver for the greenfield development is the extension of the Washington
Metropolitan Area Transit Authority’s (Metro) light rail commuter system to Dulles Airport and on to
Moorefield Station, which was approved by voters in the 2011. The extension of the Metro Silver line is
currently planned to terminate at Moorefield Station. Adjacent and across the Dulles Greenway from the
Metro train station lies Loudoun Station, a smaller (40 acre) TOD of mixed uses that will complete with
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Moorefield Station.

As Loudoun County has grown and evolved over time, so have the local economy and demographics. The
county is transitioning and blending a more rural and agriculture history with recent growth in high tech
industries, data centers, Dulles Airport and Fortune 500 businesses. Moorefield Station sits in a unique
location, bordering the Dulles Greenway, near large power and natural gas infrastructure, and adjacent to
Dulles Airport, data centers, Ashburn Technical Park, a Verizon campus and a Loudoun Water waste water
treatment plant. Figure 2 on the previous page illustrates Moorefield Station’s location at the hub or nexus
of the surrounding infrastructure and economic development.

The development can be described as containing two distinctly different areas as seen in Figure 3: the Core
Zone and Outer Zone. The Core Zone is a higher density development, mixed-use, ‘pedestrian shed’ intended
to be a true town center that happens to

have excellent connections to the Metro

system and other parts of the region. ]

The remaining area, the Outer Zone, of T Re— -7 S
Moorefield is a transit supporting area

with less dense development with i

LY
residential development connected to the £ o )
Core via bicycle and pedestrian linkages in ft 4 i E& .

addition to more traditional transit oy, 0L — .

Core Zone

¥

. QuterZone | |

options.

Pedestrian Scale

Placing a multitude of uses and daily
needs within a short walking distance
from one another reduces automobile

dependence and can create a healthier
environment. Arranging those uses on a Figure 3: Moorefield Station Development Zones
thoroughfare and block structure as well

as integrating uses vertically (in the same building, and including parking) also promotes walking as an

alternative to personal vehicles. All of these strategies are hallmarks of quality urban environments.

The Zoning classification (PD-TRC) requires the most intense mix of uses within its Inner and Outer Cores —
which correspond directly with walkability paradigms. The Inner and Outer Cores (for the purposes of this
exercise, combined) fit within a % mile radius pedestrian shed. The Master plan has considered the
importance of pedestrian scale by ensuring that areas that are intentionally higher density occur in the most
pedestrian accessible parts of the development — those nearest the transit platform.

The physical plan also reflects a clear understanding of pedestrian scale. The thoroughfare network —a
regular grid, and the block sizes — generally not exceeding 800 feet in length, have been laid out to provide a
comfortable and intuitive urban pattern that are easily navigable and provide a multitude of pathways from
destination to destination.
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Design guidelines have also been developed that prescribe an excellent pedestrian experience. High-quality
streetscapes, shade in abundance, building disposition, and treating streets as a critical component of the
public realm are all in evidence in the study area’s new developments. Even as density increases, these
developments can ensure a high quality pedestrian experience.

Intensity of Development Balanced with Degree of Modality

The PD-TRC Zoning also takes into consideration the possibility of incremental density increases over an
extended period of time. Within the different areas of the development, different density caps are available
depending on the type of public transportation service brought to the site. Density limits begin without
additional transportation service, and increase with the arrival of bus, and then increase again with the
arrival of rail as seen in Table 1 below. The figures included in the table represent the total allowable
development at Moorefield Station, not necessarily the actual forecasted development.

Table 1: Moorefield Station Development Density

Car (1) Bus (2) Rail(3)
Acres For  Total Non-Res  Total Not-Res Total Non-Res
Precinct Density Units Sq. Ft. Units Sq. Ft. Units Sq. Ft.
Outer TDSA 200.71 1,000 250,000 1,000 250,000 1,000 250,000
Inner TDSA 246.05 1,000 2,000,000 1,500 2,500,000 1.750 3,000,000
Total TDSA 446.76 2,000 2,250,000 2,500 2,750,000 2,750 3,250,000
Outer Core 80.17 650 2,000,000 950 2,750,000 2,000 4,000,000
Inner Core 70.12 650 1,750,000 850 2,500,000 2,000 3,500,000
Total Core 150.29 1,300 3,750,000 1,800 5,250,000 4,000 7,500,000
TOTAL 597.05 3,300 6,000,000 4,300 8,000,000 6,750 10,750,000

1. At Car phase, total development is capped at 2,500 residential units and 5,500,000 SF commercial
2. At Bus phase, total development is capped at 3,750 residential units and 7,000,000 SF commercial
3. At Rail phase, total development is capped at 6,000 residential units and 9,500,000 SF commercial

The Master Plans for Moorefield and Loudoun Stations have both been designed to be flexible in their
accommodation of different densities — by adjusting from surface parking to structured parking within the
same block configuration. This allows the developments to move forward without relying completely on the
arrival of a specific modal type, as well as allowing development to be somewhat flexible according to market
demand.
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Pedestrian and Bike Linkages

A key benefit of the PD-TRC Zone is that it reflects a much more inclusive attitude toward transportation and
mobility. Real mobility should include all forms of transportation, including bicycles and foot traffic. This
Zoning classification requires developments to consider quality bicycle and pedestrian linkages within a
specific development and to adjacent neighborhoods.

The developments within the Study Area do a good job of ensuring pedestrian and bicycle access within their
boundaries — by virtue of the street network, dedicated bike lanes and ample sidewalks, and their gridded
thoroughfare system. Additionally, specific bike transportation elements such as bike storage, racks and
transit facilities will help ensure that bike-to-rail options are available. The Moorefield Station linkages with
the surrounding areas are shown below in Figure 4.

=
m
w

Metro Rail Line

Bus Lines

Regional Bike System
Local Bike System
Pedestrian Linkages

£ dmmm)

Figure 4: Moorefield Station Linkages

Beyond the project boundaries of Moorefield Station and Loudoun Station, it is less clear how bicycles will be
able to safely cross highways and large arterials. By addressing these crossings, the ‘bicycle shed’ or area in
which a person can use their bicycle to access transit and services can expand outward from the
development (e.g. a one-mile radius). Clearly, more people riding bicycles and walking from surrounding
neighborhoods to the Core Zone will further increase ridership and could extend the amount of Transit-
Design Supportive areas.
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Transit to Reduce Auto Dependency and Trip Generation

The arrival of Transit (Metro) to the Study Area should greatly and positively impact the amount of vehicle
trips generated in the study area. Mixed-Use developments like those prescribed by the PD-TRC Zone have
proven effective in reducing the number of peak hour vehicle trips when compared to single-use districts.
Three key factors reduce the adverse traffic impacts:

= Diverse on-site activities can capture a large share of trips internally. Moorefield Station,
especially in its Core, includes a very wide range of uses — including Civic, Retail, Office and
Residential uses.

= Placement of development within highly walkable areas with good transit access. Trips
generated in these areas (a TOD for instance) register more walk trips and transit trips and not
just personal vehicle trips. Locating the highest density in the Core with access from both sides
to the Metro Station will ensure that some people will give up driving to the station and opt for
walking or biking.

= Central Locations that reduce trip lengths. By having the multitude of uses consolidated in the
same development area, more daily needs can be met in the same location. The plans for the
study area and the regulations in the PD-TRC significantly reduce the need to drive long distances
from home to shopping or working.

It has also been shown around the country that the experience around the Metro Station can greatly impact
ridership. Often, Metro Stations that are removed from high-quality and high-intensity places can lose
ridership because the experience is completely auto-dependent. This area promises to be much more than a
commuter-driven Metro Station. It is intended to be a true town center, thriving and vibrant, that happens
to have excellent connections to the Metro System and to other parts of the Region.

High Quality Design

Design guidelines can ensure that a place will be beautiful, and the future developments promise to be as
well-designed as any in the region. Guidelines are being included for streetscape, building typology,
commercial frontage and signage, ensuring a standard of design excellence throughout the new

developments.

In addition to conventional design
guidelines, which typically regulate
architecture and even style, other
standards may prove useful in future
developments to ensure energy-
efficiency and sustainable building
practices.

Well-designed and Accessible
Public Spaces

It is imperative that urban spaces offer a

healthy degree of publicly accessible Figure 5: Design Guidelines
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open space. The PD-TRC
encourages the development of a
variety of open spaces to be used
for social activity, recreation and
visual enjoyment.

The Moorefield Station guidelines
include prescriptive standards for
high-quality spaces to be built
throughout the development.
Clearly, at the densities expected

Figure 6: Design Guidelines

in the Core of the development, these spaces will more likely be smaller, more formal spaces. They will be
balanced with the existing natural corridors that exist (along with some that are to be enhanced) throughout
and beyond the boundaries of the development. The combination of intimate public space surrounded by
buildings and large corridors that are part of a much larger system, or watershed, are an excellent way to
accomplish the goals of the Zone and to provide urban and rural conditions within a single development

project.
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Figure 7: Moorefield Station Open Space
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Zoning and Planned Development Areas

There is a very broad spectrum of land use categories and zoning designations currently present in the Study
Area. Figure 8 shows the 18 different land use zones that are present in and around the Loudoun Station
Metro site and Moorefield Station. Many of these land use categories are actually very similar. Few (like the
PDTRC) permit the type of mixed-use development that will become the hallmark of future transit centers

here and in other locations throughout the county, but all perform a valuable function in their ability to
supply a multitude of uses in a small area of land.

CR1

1AD
PDCCCC
PDCCSC
PDGI

PDH3
PDHA
FDIP

FDOF
PDRDF
PDTRC

R1

-
=
-
-
-
-
-
-
=
-
=
-
-
-

Figure 8: Moorefield Station Land Use Zones
The array of land use categories is intended to ensure that there is enough space throughout the county to
accommodate projected growth in industry, employment and housing. The map included in Figure 9 is a
much more generalized version of the county’s land use for the study area. Its purpose is to simplify the map
above and highlight predominant uses in each area — predominantly residential, predominantly retail,
predominantly commercial (combining industrial, office and research) or mixed.
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Figure 9: Moorefield Station General Land Use Areas

This map highlights the fact that projects like Moorefield Station can often serve as a link between
predominantly residential areas and commercial areas and can serve as a way to buffer some of the
incompatibilities that residential and other uses often face. The opportunity at Moorefield Station, through
utilizing the PDTRC zone, makes it possible to supply the area for multiple uses in a configuration that
promotes economic development and livability at the same time and in the same place. Combining land uses
ultimately conserves more land and can more effectively leverage large investments in infrastructure.

The transit-oriented zoning and related density linkages to transit service levels allow the development to be
somewhat flexible according to market demand. Due to this flexibility and projected market demand,
Moorefield Station will likely develop from the outside areas first, then towards the more dense core area
(e.g. from the Outer Zone to the Core Zone). Moorefield Station, Loudoun Station and other transit-related
developments are a smart choice to help Loudoun County balance growth with livability.

Population and Employment Growth

Loudoun County, as a whole, continues to grow in both population and employment. Figures 10 and 11 show
how and where this growth is expected to occur over a 15-year period. There are two basic observations
with respect to county population and employment:

Population growth tends to be highest in the edges surrounding already urbanized areas. [Areas
shown in red are expected to grow most rapidly, and areas in blue are the most slow-growing.]

Employment growth is projected to be most intense along an east-west corridor that includes
major infrastructure.

The IEMP Study Area, including Moorefield Station, is poised to help Loudoun County achieve these growth

projections in a more livable manner, and to achieve them in places where major infrastructure investments
are being considered.
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Figure 10: Loudoun County Population Growth 2005 to 2020
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Building Energy Systems

In alighnment with the overall high quality design and sustainable development intent of Moorefield Station,
the supporting building energy systems and construction are expected to meet and / or exceed the current
state of Virginia building codes. To properly identify building related energy efficiency and energy
alternatives for the IEMP energy alternative evaluations, an inventory of the expected building systems was
created for each type of building construction projected for Moorefield Station. A summary of the building
construction and building energy system technologies is included below. These system inventories for
commercial, multifamily and town homes/single family homes were used to develop the energy models used
for the Business as Usual (BAU) GHG Emissions discussed in Section 4: Energy Supply Alternatives. These
models and the BAU GHG Emissions project energy consumption and GHG emissions for the future build-out
of Moorefield Station. The systems and building construction meet the current building codes and
subsequent ASHRAE 90.1 (2007) energy code. These are the currently adopted codes for the state and
Moorefield Station. For a more detailed inventory of all systems and construction types, please see Appendix
A.

Commercial Buildings

The commercial buildings modeled for the IEMP meet current building and energy codes. The building
envelope construction includes R-20" wall and roof insulation and approximately 70 percent of the walls are
glazing (i.e. windows). Each commercial building is assumed to be a mid-rise type of office building of
approximately 225,000 square feet each. The major building systems that consume energy include heating,
ventilation and air conditioning (HVAC) and lighting systems. The heating system for the commercial building
was assumed to be a central hot water heating plant consisting of two, equality sized gas-fired hot water
boilers for space heating. Variable speed pumps were included to distribute the heating water to air handlers
and variable air volume (VAV) coils and boxes located around the building perimeter.

Air conditioning is provided by a central refrigeration plant consisting of two equality sized electric motor
driven refrigeration machines or chillers. The chillers are water-cooled with an open loop cooling tower.
Variable speed pumps were also included to distribute the chilled water to air handlers and VAV coils. The air
handlers delivering the heating and cooling air to the commercial spaces are VAV systems. The lighting for
the commercial spaces is assumed to be code compliant T-8 fixtures.

Multifamily

Based on current codes, the multifamily (i.e. apartments) building envelope construction consists of R-15
insulated walls and R-20 insulated roofs. Each apartment or unit was assumed to be 1,200 square feet, with
12 units per floor and a total of eight floors per complex. The HVAC systems include a central gas-fired boiler
for hot water heating with variable volume pumping. Air conditioning is provided by a refrigeration direct
expansion (DX) split system with a cooling coil and separate condensing unit for each apartment likely located
on the ground or the roof. The heating and cooling coils are located in the high efficiency packaged terminal
air conditioners (PTAC) located in each unit.

! R-value is the measure of thermal resistance of materials. Higher R-value equates to higher resistance and insulating
properties of the material. Typical wall and roof insulation comes in R-15 through R-40 depending on the use.
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Townhouse

A single family attached home or townhouse was modelled to project energy consumption for the remaining
residential construction units in Moorefield Station. The townhouse is more representative of the expected
single family construction due to the higher density intent of the development. Each townhouse is assumed
to be 2,200 square feet. Based on the current building code the townhouse construction includes R-15 wall
and R-30 roof insulation. The heating and cooling is provided by a constant volume electric heat pump with
electric reheat when needed. The heat pump system includes a centralized air handling unit in the home
with a heating/cooling coil connected to a separate refrigerant condensing unit. Heat pumps are typical
residential heating and cooling units. The refrigerant provides the cooling and heating depending on the
need or season.

Energy Opportunities at Moorefield Station

As seen previously in Figure 1, Moorefield Station is located at a nexus of surrounding infrastructure with
significant energy related opportunities. As a part of the IEMP, these energy and nexus strategies will be
evaluated and analyzed to identify the best opportunities for the county and Moorefield Station to pursue
and implement ,in support of achieving the CES goals as economically as possible. A preliminary list of these
energy related opportunities located near Moorefield Station is included below.

=  Waste heat from cooling towers from data centers (e.g. Digital Realty Trust)
=  Dominion Virginia Power transmission lines

= Loudoun County Landfill

= Columbia Natural Gas transmission pipelines

=  Loudoun Water treatment facility

= Geothermal exchange heating and cooling

Two of the primary goals identified in the original IEMP scope of work were to evaluate the opportunities to
reuse waste heat and the applicability of a combined heat and power (CHP) facility to serve the 600 acre
development. Due to the number of data centers in Loudoun County and their significant use of electricity
and generation of waste heat, the intent was to use the waste heat generated as a resource to reduce overall
energy consumption. A CHP plant was also initially identified in an effort to reduce costs and GHG emissions
in serving the local energy loads in the county and Moorefield Station.

Waste Heat

In an effort to reduce energy consumption and develop a more energy efficient Moorefield Station, waste
heat was targeted for use as a resource rather than waste or a by-product. Waste heat from power plants or
industrial processes is commonly used to provide space heating or cooling, additional power or to pretreat
water or air for use in space heating or cooling. Equipment typically used to harness the waste heat
beneficially includes: heat recovery steam generators (power), absorption chillers (space cooling), heat
exchangers (space heating and preheating) and heat pumps. Typically, waste heat is useful or economically
viable at higher temperatures (e.g. steam at 220°F +; water at 120°F +) for larger applications.

The waste heat generated by the data centers is related to cooling towers rejecting the heat from water
cooled chillers used for space cooling. The water used to cool the refrigeration chillers is circulated in a
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cooling tower to reject heat to the ambient air, typically creating large steam plumes from the cooling
towers. These open loop cooling towers typically cool water from approximately 95°F to 85°F / 80°F. Reuse
of this temperature water is likely only economically viable in unique applications such as preheating air for
space heating applications in buildings located very close to a data center or cooling tower. This low
temperature waste heat is not likely viable for significant space heating or cooling needs in Moorefield
Station.

Combined Heat and Power

CHP plants typically generate power by combusting natural gas in reciprocating engines or combustion
turbines which generates significant amounts of exhaust waste heat. This high temperature exhaust is
collected by a heat exchanger to generate steam or hot water for district heating applications. In general,
CHP plants are most effective in a single owner campus or large industrial development where there is a
significant demand for industrial process steam or district heating.

These plants are also interconnected to the larger electric grid serving the community and region. In the case
of Moorefield Station, a CHP plant must be interconnected to Dominion Virginia Power’s (Dominion Power)
existing electrical grid. Typically, the local or regional electric utility restricts the interconnection of a CHP
plant to their electrical grids due to the potential risks and management issues the utility may face. In some
cases, if the fuel used in the CHP plant is considered renewable (e.g. biomass) there may be fewer barriers to
interconnection due to state or federal requirements for access.

Unless there is a unique industrial process steam requirement or dense, single owner development (e.g.
college campus) natural gas fueled CHP plants are not typically cost effective. In addition, within the
Commonwealth of Virginia, state legislation and State Corporation Commission (SCC) regulations are
prohibitive of CHP plants, especially if operating for multiple end users as a district heating utility and
connected to the grid. More detailed evaluation and discussions of a CHP plant alternative in Moorefield
Station are included in Section 4 Energy Supply Alternatives.

Geothermal Exchange Heating and Cooling

Geothermal exchange heating and cooling is a commonly used high efficiency residential and commercial
HVAC system called ground source heat pumps (GSHP). The GSHPs use the ground as a heat sink to either
heat or cool a closed water loop which transfers heat to a refrigerant heat pump to condition a space. These
systems use a special geothermal heat pump connected to a series of vertical geothermal exchange wells or
horizontal coils buried in the ground. The ground is used to reject or absorb heat as needed to provide
heating and cooling to the space.

High level secondary research was performed to verify the potential of geothermal exchange at Moorefield
Station. The results of the research and subsequent discussions with local contractors showed GSHP and
geothermal exchange systems are viable in Loudoun County. The soil conductivity levels meet the required
levels for economically viable GSHP systems. The approximate return on investment for a GSHP system is
approximately 10 percent, or a payback period of 10 years. There are multiple contractors and existing
ground source heat pump systems in Loudoun County and throughout the state. The most significant costs
related to a GSHP system are drilling costs related to the wells which can be 150 to 250 feet deep each.
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Section 3: Stakeholder Engagement and IEMP Framework

The most effective strategic plans are both comprehensive and integrated, weaving together multiple
elements. The diagram shown on the following page in Figure 12 illustrates the comprehensive nature of the
IEMP. This diagram shows the relationship and integration of the IEMP Mission Statement, Focus Areas,
Nexus Projects, Flagship Program and stakeholder engagement throughout the life of the IEMP. Each of the
Plan elements is discussed in detail below including the internal and external stakeholder engagement
efforts.

An integrated stakeholder engagement plan was used in the creation, development and eventual
implementation of the IEMP. There were two critical stakeholder groups integral to the creation of the IEMP
framework and elements:

= Internal County IEMP team (IEMP Team)
= External Community Advisory Panel (Advisory Panel)

In developing the Plan with the internal IEMP Team, the county builds the internal capacity and knowledge
base to ensure the implementation of the plan and efficiently apply the process and results to future
developments. The external Advisory Panel provides critical and periodic community feedback on the IEMP
elements, endorses the plan and acts as broader advocates in the community. However, as the plan nears
completion, the intent is for the Advisory Panel to remain engaged in the longer-term implementation and
partnership aspects of the IEMP.

Engaging all stakeholder segments (e.g. businesses, county staff, customers and regulatory bodies) using all
communications channels is vital to the ultimate endorsement and success of the plan over the long term. In
order to lay the appropriate foundation during plan development, we worked with both staff and external
business/community members during plan development. Additional broad-scale stakeholder engagement
will be required for successful plan implementation. For example, a broad-scale stakeholder engagement
plan is recommended to support the development of the refuse-derived fuel (RDF) power plant Nexus
Project, as discussed in the Energy Supply Alternatives section of this report.
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IEMP Team

The IEMP Team includes key county subject matter experts and serves as the core team for the creation and
implementation of the IEMP components. The IEMP Team is comprised of a cross functional staff team
including:

=  Department Leaders

= County Administrators Office
= Subject Matter Experts

= Claude Moore Foundation

The IEMP Team met regularly throughout plan development in workshop format. This team was responsible
for contributing to the following plan elements:

= Mission Statement

= Focus Area Definition

=  Strategic Goals

= |nput to Energy Alternatives Analysis

As the plan moves into implementation, this same team will be responsible for the following:

= Leadership of Implementation
= Continuous Monitoring & Improvement

The primary work product of the IEMP Team is the planning document itself.

Advisory Panel

Outreach to external stakeholders started early in

Washington

the planning process, with a team composed of
representatives from the following organizations:

= Claude Moore Foundation
=  Comstock Partners
= Digital Realty Trust

Washington Metropolitan
* Dominion Power Transit Authority
* Dulles Greenway A

=  Loud Wat
oudoun Yvater 'ﬂ Dicrran Reavry TrusT

==y
A= SN

oY

=  Loudoun Chamber

By,

= Loudoun Schools SRS
= Metropolitan Washington Airport

Authority
= Virginia Department of Transportation
= Verizon Loudoun

THE OFFICIAL WEBSITE OF THE LOUDOUN COUNTY CHAMBER OF COMMERCE

=  Washington Gas

LOUDOUN & WATER

Figure 13: Advisory Panel Representatives
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Loudoun County would like to extend its appreciation to the Advisory Panel members for their valuable
insights and looks forward to their continued involvement as the Plan comes to life.

This team met three times during plan development for the following primary purposes:

= Review and discuss directional elements developed by IEMP Team

= Offer feedback and insights for IEMP Team consideration

= |dentify strategic risk and opportunities and develop subsequent recommendations
= Define partnership opportunities

As implementation of the plan proceeds, an ongoing role for the Advisory Panel is recommended. This offers
continued insight and community alignment. Expansion of the membership to include broader and/or
additional representation of interest groups as listed below is also recommended:

= Business and Industry

= Developers

=  Neighborhood Associations

= Chambers of Commerce

= Non-Government Organizations
= Conservation Groups

= (Citizens

= Local Utilities

= School Board

Input & Perspectives

To illustrate the high quality of the input received from the Advisory Panel, summaries of the two meetings
held prior to the report completion are highlighted below.

The initial meeting of the Advisory Panel was held on August 3, 2011, for the purpose of reviewing the initial
direction and providing an external perspective. In general, the overall message from the Advisory Panel was
very clear: “Go big or go home.” In other words, there was a clear desire to do something with high impact
and high visibility that would truly make a difference in both Moorefield Station and the broader Loudoun
County community.

In addition, the IEMP made the following specific plan revisions as a result of Advisory Panel input:

= Revised the Mission to enhance leadership and be more consistent with Loudoun County’s
overall direction

= Redrafted Focus Area definitions based on input of the Advisory Panel

= Revisited goal statements to ensure consistency and clarity

= Started discussion of specific energy programs that will leverage the potential of Moorefield
Station

During the second meeting of the Advisory Panel, which was held on October 6, 2011, similar clear direction
emerged. The focus of this meeting was to preview the technical analysis for specific projects under
consideration, provide an opportunity for dialog and gather input on the zero energy/water/waste (ZEW?)
program concept of the plan (discussed in detail later in this report).
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Based on this second Advisory Panel meeting, the IEMP made the following refinements to the IEMP:

= Brought partnership strategies into clearer focus

= Qutlined follow up with specific organizations

=  Reviewed economic development strategies

= Discussed and refined five Nexus Projects for further development
=  Originated ideas for further development of the ZEW? concept

After each Advisory Panel meeting, a one-sheet summary of their input and the associated plan modifications
was published. In addition, many off-line conversations and meetings have been held to develop further
details of implementation and enhance working relationships. This closes the loop and respects the time and
perspectives of the Panel members.

Long-term Partnerships Launched

Most significantly, engaging the Advisory Panel provided valuable insights on potential partners and synergy.
Many of the Panel members expressed interest in long-term partnerships to create win-win opportunities.
Those partnerships have created a solid foundation for the two recommended mid-term Nexus Projects
(discussed later in this report):

= Refuse derived fuel plant in potential partnership with Dominion Power
= Non-potable water system in potential partnership with Loudoun Water

Other partnerships are certain to evolve over time as Moorefield Station build-out gets underway. Such
collaborations are likely to include Washington Gas, Verizon and Digital Realty Trust, to name only a few
indicated by early discussions. Additional exploration and development of partnership opportunities is a
critical success factor for the IEMP; continued engagement and attention to these relationships is well worth
the effort.

Mission and Plan Framework

The IEMP is structured with an overarching mission for county development, and then divided into five
specific Focus Areas to effectively manage the implementation and monitoring of progress. The Focus Areas
include: Water, Energy, Transportation, Land Use and Waste. Each of the Focus Areas contains specific goals
and programs to support the IEMP mission. As stated previously, the IEMP Mission focuses on leveraging the
unique aspects of Loudoun County to drive economic development and more sustainable communities.

Moorefield Station — harnessing the power of human creativity, economic prosperity and
energy innovation to be The Nexus of the World’s 21° Century Community

In the mission, there are two key terms which were carefully selected as key talking points to expand:
Nexus and Prosperity. Nexus captures key differentiating components of Moorefield Station:

=  Moorefield Station is a hub, impacting, influencing and facilitating interaction between people,
infrastructure, markets and information

= Moorefield Station is the information technology, fiber optic and data hub of the US and world

= Moorefield Station will optimize the nexus of energy — water — transportation — waste — land use
programs
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Prosperity represents the triple bottom line basis of the approach to the IEMP, and encompasses the
following aspects:

= People — Social/human components including education
= Planet — Environment
= Profit - Economic development

One of the vital components desired by the county in the IEMP was some type of scale or large capital
alternative energy or sustainable project(s) and

programs that acts as a ‘beacon’ or set a new
standard for future national and international
developments. These scale or large capital projects

were dubbed the Nexus projects to offer the proof

of the Nexus component of the mission and
leverage the energy — water — waste —

transportation — land use nexus opportunities in the - Moorefield Goals (Core/Outer)

county. In addition, a Flagship program was

developed to act as the beacon for other TRANSPORTATION

- Lounty

communities to follow in pursuit of more innovative

and sustainable developments. Both the Nexus

projects and Flagship program are cross-cutting in

LAND
- County Goal

nature, supporting multiple Focus Areas and goals.

The Nexus projects are capital investments (e.g. HencicRei

bond financing, third-party financing agreement or

contract) that result in some type of hard asset. The

Flagship program is structured as a flexible Couyon

partnership with community organizations, local - Moorefield Goals (Core/Outer)

businesses and Moorefield Station that leads to
innovative programs and projects that are piloted at Figure 14: IEMP Structure
Moorefield Station. The Nexus projects and Flagship

program are discussed in greater detail later in the report.

The mission highlights Loudoun County’s innovative culture and educated demographic which supports

economic development and more sustainable communities. Through the development, implementation and

life of the Plan, the mission statement acts as the overall guiding direction and filter for decision making.

However, the Plan and more tactical programs are physically managed within specific Focus Areas of the Plan

as shown in Figure 14.

Focus Areas

The IEMP provides a model for both countywide development and individual developments, such as
Moorefield Station. As such, two categories of goals were created to improve the relevance and

effectiveness of the Plan and annual progress reporting. These two suggested categories include (1) broader
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countywide goals and (2) goals specific to the Moorefield Station development, which could be expanded to
other developments as well.

In addition, due to the transit-oriented nature of Moorefield Station and similar intent for future
developments, the suggested Moorefield Station goals were separated into two zones: Core and Outer
Zones. These zones align with and reflect the significant differences in how the two zones will develop,
proposed densities, types of buildings, construction and uses. In transit-oriented developments, such as
Moorefield Station, the outer and less densely populated areas typically develop first (e.g. Outer Zone). In
the mid to later stages of the development, the more densely populated inner core will be developed (e.g.
Core Zone). The boundaries of the Core and Outer Zones are shown previously in Figure 3 in the Moorefield
Station Overview Section of the report.

Each of the five Focus Areas is described in detail below with the suggested goal structure and includes the
following:

= Definition: the Focus Area purpose and description
=  Countywide Goals : potential overall goals for the entire county to pursue
=  Moorefield Station Goals: potential goals targeted at the Moorefield Station development

o Core Zone —the core planning area; central area near the station (approximately 150 acres)
o Outer Zone — the outer Transit Design Supported Areas (TDSA); beyond the Core
(approximately 400 acres)

Water

Definition: Develop water and wastewater infrastructure and programs that protect natural resources,
optimize energy consumption, promote water and energy conservation and include water reclamation
and reuse.

Countywide Goals:

1. Achieve 15 percent reduction in water consumption from current baseline of 100 gallons per capita
per day (gpcd) by 2020.

2. Achieve two million gallons per day of reclaimed water by 2020.
Reduce maximum daily water demand by 20 percent from 2010 baseline by 2020.

Moorefield Station Goals (Core and Outer Zone)
1. Reclaim 30 percent of development’s water supply in Core and 20 percent of Outer Zone.
2. Use non-potable water for 100 percent of landscape irrigation needs in Core and Outer Zones.
3. Implement a total of five reclaimed water programs or projects in the Core and Outer Zones.
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Energy

Definition: Incorporate innovative technologies to encourage clean, affordable, renewable and
reliable sources of energy while improving efficiency and reducing GHG emissions.

Countywide Goals:
1. Supply 10 percent of total county power from locally generated clean or alternative energy by 2030.
2. Reduce Greenhouse Gas (GHG) emissions from energy consumption by 22 percent from 2007
baseline by 2040.
3. Partner with businesses and utilities to implement 10 pilot programs in the county by 2020.

Moorefield Station Goals (Core / Outer Zones):
1. Supply 25 percent of Moorefield Station total elect