Virginia = 25.34 MILLION ACRES*
Virginia Solar = 965 ACRES
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Dear Representative,

Currently, less than .037% of electricity in Virginia is generated by solar' arrays that are located

on only 965 acres across a state with more than 25 million acres. Not surprisingly, the

Commonwealth ranks 20" in the nation in terms of solar energy and has moved backward from

our ranking of 17 i n 20 &s6, butadave otherstates.aNVhite Vilgioia o f
now has 290.89 megawatts (MW) of solar installed, the fact that we slipped four spots in our

national ranking indicates that we are not taking advantage of a thriving industry. For example,

North Carolina, with its similar topography and climate, is ranked 2" in the nation for solar

energy and has 3,784.80 MW of solar installed'.

Despite all evidence to the contrary, some in Virginia still view renewable energy as a niche
industry. If allowed to grow as it has in other states, renewable energy could positively affect
almost every aspect of Virginia: from its economy and job market, to the safety of its sources of
energy and the cost effectiveness of those energy sources. As Americans use more power-
efficient devices and home insulation systems, the need for a flexible and robust grid based in
renewable sources will become a determining factor in whether Virginia is a leading, competitive
state.

Energy legislation and energy policy created now will be a defining factor in the lives of your
constituents for years to come. As the Virginia General Assembly heads into another session,
we no longer can afford to let our state sit on the sidelines of progress. Our residents and
communities deserve a robust energy economy that embraces the challenges of a changing
industry and offers safe and reliable access to energy.

As you embark on your journey as a member of Vi r g iGeneral &\ssembly, we hope that you
prioritize renewable energy legislation and help the Commonwealth reach its potential.

Sincerely,

Yoo Sk 2

Karen G. Schaufeld
Powered by Facts
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The Current State of Renewable Energy in Virginia

Virginia now has 290.89 megawatts (MW) of solar installed, which represents
approximately .037% of its total electricity generated. This is an increase from lastyear6 s t ot al of
1924MW" and represents the state moving more than ha
of building facilities to generate 400 MW of solar energy by 2020." Despite the increase in MW,
Virginiads national ranking for s"dnl2al6toa0fich r enewab
2017. This indicates that other states have embraced this highly competitive industry and are
reaping its rewards, while Virginia has lagged behind. Our state also ranks 13" in growth
projections for the next five years 8 anunnecessarily | ow ranking, given Virgi
access to both ocean and mountain wind."

Businesses have shown themselves willing to invest in solar and renewable energy,
because it creates high-paying jobs, fulfills corporate social responsibility goals and provides
facilities with access to energy that isn6 tulnerable to outages or grid disturbances. Last fall,
Amazon Web Services opened a new facility in Northern Virginia and announced a partnership
with Dominion to install a solar array of 80 MW, to be distributed to five Virginia counties."
| K E AMadbridge location has also installed solar arrays capable of producing 62 MW."I In
addition, Microsoft is partnering with Dominion and the Commonwealth of Virginia to build a 20
MW facility in Fauquier County. "

The wind industry in Virginia is not as developed as the solar industry, but energy
companies as well as universities, research groups and non-profits are investigating the
expansion of this energy source. As with solar energy, Vi r g icurrerd réetsmetering laws allow
for the residential and commercial use of wind energy to offset energy costs.* In March 2017,
the Virginia Department of Environmental Quality approved the Commonwealth's very first
commercial wind farm. Apex Clean Energy plans to build 25 wind turbines in a remote area of
Botetourt County, which will have the capacity to power 20,000 homes.* This summer, Dominion
Energy announced plans to build two experimental offshore wind turbines near Virginia Beach.
With a scheduled completion date of 2020, the Coastal Offshore Wind Project is meant to gauge
the viability and potential problems of industrial offshore wind.”

Potential Land Use: Rooftops

According the 2016 U.S. census, there are 3,491,054 housing units in the state of
Virginia, with approximately 2,297,113 homes being occupied by their owner (as opposed to a
renter). While itd difficult to assess the solar capabilities of every single one of these owner-
occupied units, this does let us know that 65% of Virginia homes could be eligible for installed
solar arrays simply based on ownership.X! For some perspective of the potential scope of



residential solar, the Virginia General As s e miR201$ goal of installing 500 MW by 2020 would
power 82,000 homes 8 roughly 2.34% of the 2016 housing unit total.®" When compared to the
total number of houses that could be eligible for private solar arrays, that goal seems
unnecessarily modest. And, in fact, the NREL estimates that rooftops in Virginia could provide
32.4% of the electricity used in the Commonwealth with 28,500 MW of installed solar panels.®

Potential Land Use: Military Bases

Military bases are crucial to national security. With the military in need of safe and
reliable energy, helping bases transition to solar power is an exciting and necessary opportunity.
Solar is a viable solution for military bases, because they are easy to maintain, can be located
almost anywhere and create energy even in cloudy weather.

There are 27 military bases, operated by the U.S. Army, Marines, Air Force, and Navy,
on roughly 156,000 acres in Virginia. Since 2012, two of these bases, along with military bases
around the United States, have been increasing their holdings in solar energy by teaming up
with energy companies and allowing them to install major solar arrays on their bases. In 2016, a
major renewable project was started at Fort Huachuca in Arizona between the U.S. General
Services Administration (GSA) and the U.S. Army.® Overall, the project was on 155 acres and
provided 25 percent of the b a s @dwer. Within Virginia, the Navy has set a goal of acquiring
50 percent of its total energy consumption from alternative sources by 2020.*' In 2012, the Navy
built a solar farm that can generate up to 2.1 MW of electricity 8 enough to power 200 homes
d at the Norfolk Naval Station.*' The solar farm is set just outside the fence-line in Monkey
Bottom, which is a marshy field and is not suitable for any other use. In early September of this
year, Oceana Naval Air Station, located in Virginia Beach, began a partnership with Dominion
Power to build a 21 MW solar-powered station on 100.34 acres of the base. " Dominion
oversees the building, maintaining and operating the facility for 37 years.

For national security reasons, it is imperative that military bases in Virginia and across
the nation continue to invest in solar power and other renewable energy sources to create their
own sources of energy that will allow them to continue mission-critical operations in the event of
grid failure or a disruption due to a weather, terrorist or cyber event.* In the case of a grid
failure, it could potentially take months for bases to restore transformers and energy.

In the future, battery storage should be an integral part of these plans, as it has been
implemented on a smaller scale by homeowners who have solar arrays and backup their
systems with battery storage.™ In fact, batteries work the same way on an industrial scale 8
the units charge, and are prevented from overcharging, during clear weather and are utilized at
night or when heavy cloud cover obstructs the sun.* Battery packs are increasingly being
recognized as crucial to grid safety and grid diversity. Puerto Rico provides a lesson on this. In
September 2017, Hurricane Maria decimated the i sl
been sectioned off and equipped with battery packs, the damage would have been contained
and the grid restored almost immediately. Tesla is installing solar panels connected to batteries
as part of the islandé6s eff*rt to create durabl e,

Potential Land Use: Landfills

Landfills are a viable option for solar installations because the land has already been
cleared and generally cannot be used for other types of commercial development. Closed
landfills are those that have been covered and are also monitored for leaching and groundwater
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contamination. A closed landfill creates a large, open space where installed solar would not
need to compete with other productive uses, such as agriculture.®" In addition, closed landfills
are generally located away from environmentally sensitive ecosystems. Most landfills are
designed to be easily accessible, and most have security systems installed, reducing the need
to build new infrastructure. 2°

There are approximately 30 closed landfills in Virginia. One of these, the Prince William
Landfill, has decided to install solar panels on its property, which will produce approximately 1.5
MW of electricity,™ which could be used to power 5,000 homes.* The former vy landfill in
Albemarle County, Virginia, is moving forward with a negotiation for a 25-year lease to install a
solar energy array.* This potential solar farm could power about 1,000 homes and would be
installed on 10-14 acres.*! At the Virginia Brownfields Conference in March 2017, it was noted
that 28 landfills had been screened for solar.

Potential Land Use: Coal Mines

Like every state in the Appalachian Mountain range, Vi r g ihistonahasslong been
intertwined with coal. But it is becoming clear that the transition to a clean energy future not only
must involve the participation and transformation of Vi r g icoaliraw@stsy and its displaced
miners, but also could be very beneficial to places like the Co mmo n w e solthwiesbem
panhandle. Ironically, i ttlie£oal mines and miners themselves that may provide a crucial
missing piece for the expansion of solar. The concept of using abandoned or unprofitable coal
mines to install solar farms is not new & in West Virginia, Coalfield Development Corporation
recently began training its miners to install solar panels, making them highly skilled workers in a
growing industry.[ In Pikeville, Kentucky, Berkeley Energy Group, a coal company, partnered
with EDF Renewable Energy to transform their coal mine into a solar facility. The main
stipulation of Berkeley Energy Group was that former miners had to be hired and trained for the
construction and maintenance of the project.l

Dominion Energy has been studying the viability of similar projects in Virginia. Last
year, Senator Ben Chafin, a Republican from Vi r g i4th distriétsproposed a potential use for
Vi r g imany ab@&rgdoned mine shafts: combining hydro power with solar and wind power. To
do this, the empty shafts would be filled with water that would be pumped to the surface of the
earth, into a reservoir, and then allowed to fall back into turbines in the mine shaft using energy
from solar and wind. The force of the moving water would create batteries of energy that would
balance out the natural variability of wind and solar.t Although not yet in place, Governor Terry
McAuliffe supports the plan, and it has received bipartisan support in the General Assembly.™

Virginia has 71,521.44 acres of land devoted to active coal mining. It is also home to
hundreds of abandoned coal mines, all of which boast some level of contamination or structural
deficiency that makes them unsuitable for human habitation, agriculture, or development. Much
in the same way that landfills and marshy areas are perfect for generating solar energy because
they have virtually no other use, abandoned mining areas also would be well suited for solar
facilities. In terms of the working mines transitioning to solar and wind facilities, we d o nyétt
have data on how many energy executives are considering making such a transition or what
variables would propel them to do so. However, as energy is a market issue, and the market is
moving in the direction of solar energy, there is reason to hope that Virginia coal companies will
follow the example of their West Virginia and Kentucky counterparts and consider buying into
the renewables industry.



Coal Jobs Versus Solar Jobs in Virginia
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There has been a 40% drop in the number of people working in the coal industry in the
past five years, but there are new jobs in solar that they could enjoy. In fact, in a state once
dominated by coal, solar now employs more people than mining companies.™ According to
the Solar Foundation, as of 2016, there were more than 3,230 jobs for solar power in the state
while coal had less than 2,900, according to the Department of Mines, Minerals, and Energy.!

The Solar Foundation also has reported that new analysis shows that Virginia could
gain 50,400 new solar jobs if it developed enough solar energy to meet 10% ofr e si dent s 0
electricity consumption by 2023.11


https://cdn.zmescience.com/wp-content/uploads/2017/06/solarz.png

Conclusion

As we have established in this report, solar and renewables are underutilized in the
Commonwealth. When examining the numbers, it was found that on rooftops, military bases,
landfills and coal mines, there is a conservative possibility for 119,509 MW solar. If Virginia uses
even 1 percent of the available area across all areas, it would produce an extra 1,195 MW of
solar. If Virginia were to install only 5%, it would add an extra 5,975 MW of solar.

There is much that could i and should i be done, but it must start at the policy level.
Virginia has a long way to go to catch up with other states in solar and renewable energy. We
have made progress in the past few years with bipartisan support of renewable and solar
energy legislation that will support the future growth of the industry, create jobs, boost our state
and local economies and lower costs for the ratepayer. However, the Commonwealth continues
to get poor ratings for its solar policies, solar carve-outs, cost of electricity, tax credits, rebates
and sales tax exemption. >

Here is a snapshot of where Virginia stands today:

Virginia Oz

2017 SOLAR REPORT CARD
Overall Grade:

Policy Incentives

RANK
3 8|h B res Low Bl Tox Credits
Al solor CarveOut B Rebates
Electricity Cost Performance Payments
Met Metering Property Tax Exemption

“ Interconnection “ Sales Tax Exemption

5-kW Solar Payback Time: Investment Return (IRR):

Our largest utility i Dominion Energy i also falls short In a recent annual benchmark
review of clean energy published by the non-profit Ceres, Dominion consistently ranked last
among 30 utility companies in the areas of Annual Energy Efficiency and Lifecycle Energy
Efficiency.** The latest numbers available also show that Dominion Energy was ranked 24™ out
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of 30 in renewable energy sales as a percentage of retail sales, 30 out of 30 in incremental
energy efficiency and 29" out of 30 in life-cycle energy efficiency, which are the estimated
savings of all energy efficiency.**

While these rankings take into account several factors besides solar, Dominion openly
admitted in its yearly Integrated Resource Plan that solar energy hasfi o pt @ en@ th 0 nahdc s 0
fi | ¢towero emissionc har act andis8 ¢ ocsosmp e t with atherdraditional forms of
power. > However, they tempered this prediction with a warning that solar power can be
unreliable and creates challenges with consistency. " In that same report, Dominion
anticipated that its grid soon would be transformed from the traditional one-way system of
delivery to a series of two-way meters capable of receiving and giving instantfi e n eirrmgjyect i ons 0
to diversify the grid. The concept of modernizing an existing grid through partnerships with utility
companies is not new; Dominion Energy can look to the examples of several peer companies in
other states for guidance.

Ironically, Dominion has seemed to overcome those challenges in North Carolina, a
neighbor of Virginia with a similar climate and a similar history of coal production. Dominion
serves as a main utility provider in North Carolina, which is ranked 2" in the United States in
2017 for solar energy, boasts 427,000 homes powered by solar and has 7,112 solar industry
jobs. >V In addition to residential net metering and solar purchase programs, Dominion
oversees three solar facilities in North Carolina, with a total megawatt capacity of 159.°*
Interestingly, North Carolina has a relatively low residential electricity rate at $0.1091 per kwWh,
which is 8.16% less than the national average, and lower than Vi r g iaveiage®®¥ This is
crucial, because it proves that solar energy can be a competitor in the energy market, even in
areas where prices are already low due to an abundance of fossil fuels.

Here is a snapshot of where North Carolina is today:

North Carolina O,

2017 SOLAR REPORT CARD
Overall Grade:
RANK Policy Incentives
30-h RPS Law Bl Tox Credits

Salar Carve-Out B Rebates

Electricity Cost Pertormance Payments
Net Metering Property Tax Exemption
Interconnection n Sales Tax Exemption

5-kW Solar Payback Time: Investment Return (IRR):



When it comes to the cost of electricity, the current retail cost of electricity in Virginia is
$0.12 per kilowatt hour (one kw of power sustained for one hour)*i, However, in 2017, the rate
per kWh of electricity generated by solar from June through September was $0.11, while the
rate from October through May was $0.095. Both of these numbers are lower than the retail
price of electricity. Whether or not you are selling solar-generated electricity back to Dominion or
using solar to decrease your energy bill, ratepayers see a profit of $0.01 to $0.03 per kWh i
The average yearly savings for a person using solar panels to offset their energy bill
is $702 1%

Overall, Virginia has the possibility to be doing more with the production of solar
throughout the state. The following graphic from Solar Jobs shows what Virginia could look like
in the future, if we did incorporate more solar into our energy mix:
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VIRGINIA

What if the Commonwealth of Virginia got 10% of its electricity

from the sun by 2023? What are the impacts and implications?

5,000 60,000
4500
4,000 50,000
3,500
5 40,000
3,000
2,500 30,000
2,000 =
1,500 20,000
J 0 BS 1000 10000
500
IMPACT BT
2015 2016 017 018 219 2020 2021 2022 023
MWs Residential ® MWs Commercial MWs Utility
@ Solar Jobs Residential @ Solar Jobs Commercial @ Solar Jobs Utility
Solar Jobs Manufacturing @ Solar Jobs Other

more solar jobs
than in 2016

THAT'S AN EXTRA
+50,400 VIRGINIA JOBS

more than double the amount of
} all other VA fuel and power
generation jobs in 2016 combined

ASSUMING VIRGINIA ADDS
15,000 MW OF SOLAR IN 7 YEARS

RESIDENTIAL SOLA ILLPROVIDE MORE

0BS THAN THE OTHER SOLAR SECTORS

LOTS OF SOLAR
NEEDSTO BE ® Fossil
INSTALLED... BUT ® HNuclear
IT CAN BE DONE, AS Hydro
ENERGY HAS HAPPENED Renewables
IMPACT IN OTHER STATES, o o
CURRENT 2023
VA needs to hit 61% annual
solar installation growth to
California achieve 2023 goal.
16373 MW

@  North Carolina
3005 MW

GROWTH
IMPACT 0

@® Virginia
239 MW

Solar growth scenario figures are from The Solar Foundation based on labor intensity moedeling unique to each solar
sector along with the following sources: PJM 2017 Load Forecast Data; Dominion Virginia Power 2017 Integrated
Resource Plan; GTM Research/Solar Energy Industries Association Solar Market Insight; U.S. National Renewable
Energy Laboratory PV Watts; the U.S. Energy Information Administration; and the U.S. Bureau of Labor Statistics.

CA + NC averaged 87%
annual solar installation
growth in previous b years.

The

SOLAR

FOUNDATION"

for a bright future
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