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Private Land Conservation in PEC Region Last Year

Acres Protected in 2021 by

County Conservation Easements *
Albemarle 721

Clarke 305

Culpeper 869

Fauquier

Greene

Loudoun

Madison

Orange

Rappahannock

PEC REGION

Total Acres Protected by

Conservation Easements *
109.590
26,786
21,275
109,826
10,648
66,101
16,365
38.894
33.557
433132
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PEC Supports Renewable Energy

PEC supported enactment of the Virginia Clean Economy Act
with goal of 100% renewable generation for electric grid

PEC supported the siting of a 25 MW solar facility in Remington,
Virginia

PEC sponsors a program, Solarize Piedmont, to promote rooftop
and farm solar, in collaboration with LEAP and the Northern
Virginia Regional Commission

PEC is engaged in efforts to improve local and state planning for
solar



When we say small-scale solar.. What do we
mean?

A) Rooftop or ground mounted systems, designed to meet on-site
needs.

B) Community-scale solar, typically ground mounted systems of
500kW - 5SMW in size, connected through the distribution grid.




What about utility-scale solar?

The National Renewable Energy Laboratory labels a solar project
“utility-scale” if it has 5 MW or more of solar energy capacity.

For perspective on size, utility-scale solar projects need 7-10 acres to
generate 1 MW of electricity.




What's a brownfield?

Previously developed land that is not currently in use.

Redevelopment or reuse of brownfield sites can be complicated by the
presence of hazardous materials, pollution, or contaminants.

Virginia Brownfields Information

Select County or City
None




What's a greenfield?

Undeveloped land in an urban or rural area either used for
agriculture or landscape design, or left to evolve naturally.




What are we planning for?

IPCC recommendations
Biden Administration/IRA legislation passed 2022
Virginia Clean Economy Act

e 100% “renewable energy” by 2045

e 100% of what?

o  Current consumption in Virginia? Current peak load?

o Generation in Virginia?

o Future load?

o PJM Interconnection estimates for combined Renewable Portfolio Standard?



How much are we planning for?

Enough for local demand?
State load?

What about future loads? Peak or non-peak?



Data Center Demand Growth

. Virginia
Economic
Partnership Why Virginia?  Key Industries  Site Selection  Incentives  International Trade

Information Technology

Data Centers

Building on a rich history of federal investments in
fiber optics as well as pioneering tax advantages,
Virginia hosts the largest data center market in the
world and Northern Virginia is home to more than
20% (100) of all known hyperscale data centers
worldwide.

7 -
(») America’s East Coast Tech Hub Brochure




Northern Virginia has the Largest Concentration of Data
Centers in the World and the Market is Still Booming

Major Data Centers in Virginia
“Mult .
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Data Center Map

Welcome to Data Center Map - your guide to the global data center market, with focus on colocation, IP transit, cloud and various hosting services.
Navigate through the map below, browse through our text-based index, use our search function or request a quote via our quote service.
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Data Center Map
Welcome to Data Center Map - your guide to the global data center market, with focus on colocation, IP transit, cloud and various hosting services.
Navigate through the map below, browse through our text-based index, use our search function or request a quote via our quote service.
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Data Center Map

Welcome to Data Center Map - your guide to the global data center market, with focus on colocation, IP transit, cloud and various hosting services.
Navigate through the map below, browse through our text-based index, use our search function or request a quote via our quote service.
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Data and Energy Mutually Beneficial Relationsh

Booming Data
Center Market is
Key to Dominion
Growth
Projections

Dominion Energy Virginia
Northern Virginia boasts the largest data center market in the world'

Loudoun County‘

Data center development in Virginia’ ’
Connectivity to world class fiber networks
L

—
> &l L

1 ‘ | e | ﬁ?— Data Center Alley
.2 1 A

Attractive business climate

Access to largest data center workforce (U.S.)
Washmgton Dulles

Access to nearby international airport International Airport

Access to affordable and sustainable energy

&
¢

[l pubiicty disclosed data center locations’  [Jf] Data center locations in Loudoun County
Committed to deliver safe, reliable, affordable and sustainable energy to our customers
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Data and Energy Mutually Beneficial Relationshi

Dominion Energy Virginia
PJM DOM Zone summer peak load (GW)'

Booming data

center sector ) e
requires mirrored J#

growth in
generation and
transmission




The Big Picture - Data and Energy

N

Load - Growing data cent

is driving most of the increase in

energy demand in Virginia

e Data centers = 30-90 MW

e 1MW =250 homes peak use

e 30 MW data center = 2x the # of ~ Transmission - As the grid grows

homes in Warrenton and data centers request more

electric service, the utility
upgrades or extends transmission
line infrastructure.

a0 o R F Rk

Generation - Additional energy
required by data centers
requires massive expansion in
power generation.
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Data/Energy Self Perpetuating Cycle...
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~ | - the equivalent of 144
1  Walmart Supercenters
1 - Rural land next to
Manassas National
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Digital Gateway’s Primary Justification 1is the
Existing Transmission Lines

But Data Center expansion may require even more
transmission investment



Will Warrenton Get
Multiple Data
Centers?

() Proposed Expansion
@ Potential Future Data Center Sites?
Town of Warrenton
Property Lines
Publicly Owned Land
Conservation Easements
Historic District
Southern Parkway from Plan Warrenton 2040
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Data Centers
and Utility-Scale
Solar Projects -
Brandy Station
& Environs

W piedmont L
L) M Environmental @
Council

@ Data Center Sites
Greenwood Solar

@B Maroon Solar

72 culpeper Battlefields State Park
Property Lines

@ Conservation Easements
Publicly Owned Land

(D) Historic Districts I
Civil War Battlefields ‘

& Electric Transmission Lines
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REPORT OF THE VIRGINIA SECRETARY OF
NATURAL AND HISTORIC RESOURCES AND
VIRGINIA SECRETARY OF COMMERCE AND
TRADE

5 —r for electricity h latively slowly si 7 i i h
Modeling Decarbonization: Demand for electricity has grown relatively slowly since 2007 due to moderating population growt

Report Summary and Policy
Brief for Virginia Governor’s
Office Administration and
Policymakers (Chapter 1194,
2020)

and improved energy efficiency in the residential and commercial sectors. Sales of electricity to
data centers has been the only growing sector of electricity sales in recent years, and these sales
can be expected to continue to grow for the next several years. Increasing sales for electric vehicles
(EVs) should begin have an effect on growth rates even as early as 2022.* Even with the recent
growth of data center sales, the electricity intensity of economic activity in Virginia has continued
to fall. A dollar of gross state product now requires half as much electricity as it did in the year

TO THE GENERAL ASSEMBLY OF VIRGINIA 2000.

SENATE DOCUMENT NO. 17

COMMONWEALTH OF VIRGINIA
RICHMOND
2021

20000

Figure 2: Annual Virginia Electricity Sales by End Use



Consumption

Consumption

Figure 6: Electricity Sales - Baseline and High Demand Scenarios




MODELING RESULTS

30,000 GW Solar|by 2045




Capacity: High Demand Case

60,000 MW by 2045




What are we planning for?

In a high consumption case where only in-state solar resources count towards
our zero carbon goal, the land required would be ~5 percent of the total land area
of the state.

VIRGINIA TOTAL LAND AREA: 27,360,000 ACRES

5% OF VIRGINIA TOTAL LAND AREA: 1,368,000 ACRES

Many discussions focus on next 10 years, 100,000-300,000 acres



BAY JOURNAL

West Virginia, Delaware, New Jersey and Ohio, as well as parts of Kentucky,

. Tennessee, Illinois, Indiana, Michigan and North Carolina.
News by Topic ~

But its review staff of engineers and other specialists couldn’t keep up as
new proposals were filed — with applications tripling in three years. PJM
has been expanding staff and hiring consultants to aid with reviews.

Solar projects waiting for review

« Maryland: 48 projects, potential power capacity of 2,502
megawatts (enough to power 410,000 homes)

« Pennsylvania: 443 projects, potential power capacity of 8,854
megawatts (enough to power 1.4 million homes)

« Virginia: 416 projects, potential power capacity of 22,679

megawatts (enough to power 3.7 million homes)




What's actually happening?
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4,000

2,000
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2018 2019

2016 2017 2020 2021
® Utility-Scale Solar Distributed Solar

Figure 4. Annual Net Generation from Solar in Virginia
Source: U.S. EIA

“Distributed solar” includes small-scale and community-scale projects



Facility
Classification | Average
Forest | 8,035.1 58.1% | 38.0%
Cropland | 3,443.8 24.9% 45.9%
2 | 70% | 57%
34% | 3.0%
24% | 0.7%
1.7% | 0.6%
1.4% | 2.6%

Pasture
Harvested/Disturbed |
NWI/Other
Shrub/Scrub

Tree

02% | 0.5%
00% | 01%
00% | 0.0%

Impervious
Open Water
Barren

|
|
2 | 3.
\
, \
Turf/Grass [ .0 { 1.0% | 3.1%
I
\




Cricket Solar
Project &
Conserve VA
Priority Areas

'y Piedmont
Environmental
Council

G Cricket Project Area

[: Fenced Area

Floodplains & Flood
Resilience

Natural Habitat &
Ecosystem Diversity

Cultural & Historic
Preservation

——

Cultural & Historic Preservation
Floodplains & Flooding Resilience
Natural Habitat & Ecosystem Diversity

Js22

Inside Fence

221.89a

Project Area

542.73 acres

res

681.23 acres 361.

283.18 acres 159.26 acres



AES/Amazon in Spottsylvania County, VA



AES/Amazon in Spottsylvania County, VA




Potential Utility Scale
Solar Facilities
Charlotte County

Detail

SPhenix

@ 502" projects: Conditional Use Permit
Obtained or Pending
Solar projects: Recorded Options
Publicly Owned Land

@ conservation Easements

Civil War Battlefield
™ Electric Transmission
/" state Scenic Rivers

State Scenic Roads

g

Virginia Birding and Wildife Trail Stops

£ 4

Keysville
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What are next steps?

Assuming high level of deployment, somewhere on the order of 5% of land area in the Bay region,
how do we plan and incentivise best practices on siting and site development to minimize impacts
on stormwater and conservation lands?

Currently, we are in a reactive mode, responding to individual applications and relying on local and
state land use planning and permitting; how do we incorporate broader regional/Chesapeake
watershed impacts?

Chesapeake Bay model
State agency analysis of cumulative impacts

Encourage development of best practices for Chesapeake region

Is there a role for mitigation and offsets?



What's the alternative?

Utility-Scale Solar Siting Principles:

Avoid
Minimize
Mitigate
Restore



The How and Where Matters

1) Former industrial sites or brownfields

2) Abandoned mine sites

3) Marginal lands

4) DG and community solar as a means of offset
5) Construction techniques and best practices
6) Decommissioning plan and restoration

Rural sites never intended for industrial development need to be recognized as such.
Construction techniques should be designed to reduce the impact to resources to the
maximum extent possible.



< VIRGINIA MERCURY

ELECTION 2022  CRIMINAL JUSTICE + POLICING ENERGY + ENVIRONMENT GOV + POLITICS EDUCATION  HEALTH

ENERGY + ENVIRONMENT

Panel says Virginia should do more to
promote solar development on
brownfields

Despite tensions over solar land use, state has few mechanisms to
encourage ‘brightfields’

BY: SARAH VOGELSONG - MAY 2,2022 12:02 AM O ® 0 9 @ @




Look to previously developed or disturbed sites

Rooftop Solar Power Potential
Rt 28 Commercial and Industrial
Corridor Loudoun County

Over 15,000,000 sq feet of flat rooftop on
buidlings with greater than 5,000 sq ft envelope

{ Dulles Totiy

Sterling/Park

Siting solar facilities on rooftops,
parking areas, landfills or other
previously disturbed land like
“greyfields” or “brownfields is
preferable to development on valuable
open space or

agricultural land.




iﬁ&soEGA.’i.T' ONN hesa eake Table 2. Baltimore City and County share of solar carve-out calculated as share of Maryland total by electricity
onseRIan consumption (the method chosen for study goals), land area, and population

CHESAPEAKE CONSERVANCY

Electricity consumption (EIA, BGE)
Consumption % of state Solar carve-out share
(GWh/yr) consumption (GWh/yr)
Baltimore City 6,271.5 101% 9091
Baltimore County 7,295.5 1.8% 1,057.5

Baltimore City and County combined 13,5670 21.9% 1,966.6
Maryland 62,086.5 100.0% 9,000.0

Land Area (Maryland Geological Survey)

Land area % of state Solar carve-out share
(square miles) land area (GWh/yr)

Baltimore City 80.3 0.8% 735

Baltimore County 5976 61% 546.4

Baltimore City and County combined 6779 6.9% 619.9
Maryland 9,844.0 100.0% 9,000.0

Population 2018 (US Census)

Optimal Solar Siting for Maryland

A Pilot for Baltimore County and City Fapulation population KGWh/vr)
Baltimore City 602,495 10.0% 8974
Susan Minnemeyer and Emily Wiggans Baltimore County 828,431 137% 1,233.9
ChesapeakeConservancy.org Baltimore City and County combined 1,430,926 237% 21313
Maryland 6,042,718 100.0% 9,000.0

% of state Solar carve-out share

October 2020

Source: “Final Report Concerning the Maryland Renewable Portfolio Standard...” Maryland Department of
Natural Resources. https://dnr.maryland.gov/pprp/Documents/FinalRPSReportDecember2019.pdf. Accessed 8
Mar. 2020.




CONSERVATION Of the potential optimal and preferred
C| INNQEYTAJ;ION glnessea " ground-mounted sites identified,
- S only a portion will prove to be viable
' sites for solar energy development.
In Table 2, we estimated Baltimore

County and City’s respective shares

- of Maryland’s solar carve-out as 1,058
GWh/yr of electricity generated from
) ..ﬂ . A s s . solar for Baltimore County and 909
e ——— - ~=—— GWh/yr for Baltimore City. Table 4
— ==, shows the percentage of optimal and

preferred ground-mounted sites that
would be needed to meet Maryland’s
3 solar energy goals. Even if the region
restricted solar energy development

" these would need to be developed to
| meet the regional share of the state’s
RPS goal.

Optimal Solar Siting for Ma

A Pilot for Baltimore County and City

Susan Minnemeyer and Emily Wiggans

ChesapeakeConservancy.org

Table 3. Potential
October 2020 energy generation
from preferred and
optimal sites

Baltimore County
Optimal
Parking
Rooftop
Degraded lands
Total optimal
Preferred ground-mounted

Baltimore City
Optimal
Parking
Rooftop
Degraded lands
Total optimal
Preferred ground-mounted

Total area
(acres)

6,904
14,405
1,116
22,425
3,400

3,611
7,809

11,420

Potential electricity
generation (GWh/yr)

3,949
9,762
1,719
15,430
5,237

2,066
5,292

7,358

Baltimore County and City (combined)

Optimal
Parking
Rooftop
Degraded lands
Total optimal
Preferred ground-mounted

Total optimal and preferred

10,515
22,214
1,116
33,845
3,400

37,245

6,015
15,054
1,719
22,788
5,237

28,025
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Utility Scale Solar Project Evaluation

1) Scale - cumulative impacts

2) Impacts to conservation values

3) Construction practices:
e Phasing - Minimal Disturbance/compaction
e Continued Agricultural Use or Habitat

e BMPs
e Screening/Buffers
e Mitigation

4) Interconnection - Transmission Impacts
5) Decommissioning Plan and Restoration



Resource Considerations

Soils
e Avoid best soils - soils cannot recreated
e Minimize disturbance and compaction. Site treatment determines future uses
Forestal impacts
e Type of forest and underlying conditions determines level of impact
e Accounting for the true value vs carbon.
Hydrological Impacts
e Stormwater considerations - accurate measurements
e Pre and post monitoring
Ecological Impact
e Habitat, wildlife movement, impact to cores/connectivity
e Other
Historic, Cultural and Scenic Resources
e  Primarily visual
e Screening needs to be designed for project, exterior buffer may not be sufficient



Other Resources

Piedmont Environmental Council
American Farmland Trust

Great Plains Institute

The Nature Conservancy

Land Trust Alliance



Passed 1n 2022 - HB 206

Piedmont Environmental Council

= Published by Sophie Chapin @ - February 7 - @ “...We are Worklng W|th a blpart|san
When utility-scale solar projects are properly sited, it's a win-win for wildlife, water quality, H
historic resources, important agricultural soils, forest lands and climate resiliency § 6 & grou p Of Ieg ISIatO rS’ as We” as
Let your legislators know you support HB206, introduced by a group of Democrats and pa rtners I|ke The Natu re
Republicans, that establishes reasonable standards within the permitting process to help .
ensure clean energy and conservation go hand-in-hand Conservancy, AI I lance for the
i ol Shenandoah Valley, and the Virginia
Image credit: Will Parson/Chesapeake Bay Program .

2 Conservancy Virginia Alliance for the Shenandoah Valle jinia Conservatlon Network, among many

others, on House Bill 206, which
would establish reasonable standards
within the state’s solar “permit by rule”
process to require mitigation when
significant impacts occur to our farms
and forests.”

TAKE ACTION: Support HB206

recognize the importance of farms and forests when siting solar

N
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erican Farmlant

AFT has developed Smart Solar principles to help shape solar development across America.
These principles can be applied broadly recognizing that Smart Solar will look different across
the country due to differences in landscapes, agricultural production systems and other
characteristics.

Principle 1: Prioritize Solar Siting on Buildings and Land Not Well Suited for Farming

Emphasize solar energy development on rooftops, carports, irrigation ditches, brownfields or
other land not well suited for agriculture to help minimize the impacts of solar energy on our
nation’s best agricultural land and farm businesses.

Principle 2: Safeguard the Ability for Land to Be Used for Agriculture

If solar energy is developed on farmland or ranchland, policies and practices should protect soil
health, especially during construction and decommissioning, to ensure opportunities for
farming in the future.

Principle 3: Grow Agrivoltaics for Agricultural Production & Solar Energy

Agriculture and solar energy can coexist if appropriate planning is undertaken. Agrivoltaic
projects sustain agricultural production underneath solar panels and/or between rows of solar
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pressure on costs for solar developments.

The PV-SMaRT Barriers and Best Practices document provides the first available strategies for
designing for stormwater management and water quality goals based on solar-specific field
research and modeling for ground-mounted PV. Before this project, the available data to
permit officials was based on runoff standards and management practices for non-solar land
uses. GPI's Brian Ross led the development of the barriers and best practices within the PV-

SMaRT project.

The best practices are a living document that will be modified over the next year as validation
is completed on the foundational research and feedback is provided by stakeholders. A final
version will be published in 2022 along with the complete research. In the interim, we invite
community leaders, project developers, regulators, and other interested stakeholders to use

and comment on the best practices. Comments can be sent to Brian Ross: bross@gpisd.net

Download the PV-SMaRT resources:

= PV-SMaRT Potential Stormwater Barriers and Opportunities

= PV-SMaRT Barriers and Best Practices
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http://conservationgateway.org/Documents/3_VA_SolarSiting_Model
Degraded.pdf.
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http://conservationgateway.org/Documents/3_VA_SolarSiting_Model_Degraded.pdf
http://conservationgateway.org/Documents/3_VA_SolarSiting_Model_Degraded.pdf

Land Trust Alliance

Energy infrastructure siting

Increasing pressure to locate energy infrastructure — including renewable energy — on
conserved lands is putting our community’s land conservation work in jeopardy. The
Alliance is coordinating with our members to educate decisionmakers on the importance
of enerqgy infrastructure location as guided by regional perspectives and without
undermining the essential conservation values the land trust community works hard to
protect. To learn more about conservation and energy infrastructure siting, read our

publication “Reshaping the Energy Future.”




Biden Administration Announcement 11/8/2022

Combining solar energy and nature-based solutions: The Department o
Energy Solar Energy Technology Office (SETO) 1s investing in combined
development of ground mounted solar systems and pollinator habitat. In
fiscal year 2022, SETO selected projects worth $14 million for Deploying

Solar with Wildlife and Ecosystem Services Benefits, developing innovative

strategies that maximize benefits and minimize impacts to wildlife and

ecosystems from solar energy infrastructure.



https://usdoe.sharepoint.com/sites/PoliticalAppointees/Shared%20Documents/S4/Earthshots%20and%20Crosscuts/SETT%20Collaboration%20Materials_Shared%20Folder/CDR%20SETT%20Collaboration%20Folder/$14%20million%20for%20Deploying%20Solar%20with%20Wildlife%20and%20Ecosystem%20Services%20Benefits
https://usdoe.sharepoint.com/sites/PoliticalAppointees/Shared%20Documents/S4/Earthshots%20and%20Crosscuts/SETT%20Collaboration%20Materials_Shared%20Folder/CDR%20SETT%20Collaboration%20Folder/$14%20million%20for%20Deploying%20Solar%20with%20Wildlife%20and%20Ecosystem%20Services%20Benefits

