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It seems almost everybody believes that we will need a major expansion of solar energy as Maryland moves
toward a clean renewable energy future. However, when you get into the details of where all that solar
energy will be built, there’s a lot less certainty. Even environmental activists appear to have differing visions;
so do those who will make decisions about future development. Some folks have a preferred approach to
solar development, but don’t really know whether that approach can provide all the solar energy we will need.
Some have specific places where they definitely don’t want solar arrays to be built. The discussions are
sometimes passionate, but often short of facts. Overall, we don’t find an evidence-based long-term plan to
guide the development of solar energy and manage the associated costs and benefits here in Maryland.

We don’t pretend to have the answers. But what we’ll try to do in this presentation is a quick overview of
some of the positive reasons for solar development, and then talk about some of the new developments
related to solar in Maryland. Then we’d like to focus on what we’re hearing in terms of questions and
concerns about where to locate solar projects, and what we’ve found in terms of evidence and experience that
can help us address those concerns.

An important point is that we are not implying that solar development should roll over other legitimate
questions or concerns... we definitely need to listen to those concerns and take them into account in the
process of developing rational policies for solar development that balance environmental, agricultural,
economic, esthetic, and community interests with the need to expand solar power.

But we also recognize the present effects of air pollution from fossil fuel and other combustible electricity
generating sources, and the present and growing effects of climate change, with electricity generation being a
major source of carbon pollution. So we urgently need to replace that carbon polluting energy production
with clean renewable energy, with solar being a major part — we need to do it soon, and we need to do it big.



What are the top electricity sources in Maryland?

Nuclear (about 40%) Coal (about 40%)

Calvert Cliffs Dickerson

Who thinks about where their electricity is coming from when they turn on the light switch at 5:00 PM in
February, or their A/C in August? But it’s worth thinking about.

Where does electricity in Maryland come from? Actually, about 80% of the electric power generated in the
state comes from two sources: nuclear (a bit more than 40%, all from the Calvert Cliffs nuclear plant) and coal
(a bit less than 40%, from the 7 coal-fired power plants in the state — more than any other state on the East
Coast).

Our state’s Renewable Portfolio Standard now includes a mandatory carve-out of 2.5% of total energy used to
come from solar by 2020; since it’s only 2017, we are presently required to get less than 2% of our power from
solar.

The RPS also has a mandatory carve-out of 2.5% from offshore wind — but right now there is none (and while
the legislature and the Public Services Commission have approved the building of two offshore wind projects
to serve Maryland, there are still some political issues that require resolution before those projects can move
forward).



Conclusion #1

v To meet Maryland’s Greenhouse Gas reduction goals
and achieve 100% clean renewable energy in the state,

we will need a roughly 20-fold expansion of solar power!

That reality leads to Conclusion #1: We're a huge distance away from the amount of wind and solar we need to
reach our state’s Greenhouse Gas Reduction goals of 40% carbon reduction by 2030 and to achieve a 100%

clean energy future by at least 2050, which is what need to confront climate change. For solar, we will need a
roughly 20-fold expansion by 2030.




The cost of solar energy has plummeted

Price history of silicon PV cells in $ per watt
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Solar is now the fastest growing energy source in the U.S.

Solar Energy in the United Stofes: A Decade of Record Growth
Solar Energy Industries Association (SELA)

Here are a few graphs that show why it’s possible to do that — to expand solar energy rapidly in the coming
years. This one shows that the cost of solar energy — in this case, the cost of power produced by solar
photovoltaic (PV) cells themselves — has dropped tremendously, and continues to drop. This drop in cost is

largely the effect of market forces, but also includes the increased efficiency in terms of energy output by solar
cells themselves.



U.S. — Solar PV Installations and Price ($/watt)
(2009-2016)
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With this huge drop in cost - in this case, shown by the orange line, which shows the price paid for solar power,
now approaching $1.50 or less per watt of power production capacity - has come a correspondingly large
increase in the amount of solar installed each year.

(But still, not just in Maryland, but across the U.S., solar is as yet a very small fraction of all power production.)



U.S. — Solar Jobs: Number and rate of increase
(2010-2016)
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And, with the increase in the amount of solar energy being built has come a corresponding increase in the
number of jobs in the solar industry... and in the rate of increase in jobs.

Some people say that there are 3 times more jobs now in solar than in coal. The official U.S. government
report - from the national Energy Information Administration of the Dept. of Energy - is much stricter in their
definitions of coal and solar jobs... but even they find the number of solar jobs to be well over twice the
number of coal jobs.

And, solar jobs are growing.



Maryland - Annual Solar Capacity Installed (MW)
(2010-2021 [projected])
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Solar provides >5,400 jobs in Maryland -
added 1,160 new jobs in 2016 alone Source: SEIA

This slide simply shows that those national trends are relevant to Maryland as well. The slide, which shows
solar build-out year-by-year through 2016 with estimates out to 2021, makes a few key points.

One is that solar installation in MD has increased and will likely continue to increase year over year.

Another is that, while residential solar installation (the yellow* at the bottom of each bar) has been most of
the growth so far, in coming years, larger scale solar projects - especially utility scale projects — are likely to
make up a larger share of the growth.

And, solar is already providing jobs in Maryland... the number of solar jobs added last year was the greatest
yet.

* “CSP” is Concentrated Solar Power, which would be at the top of each bar. CSP is the process of
concentrating solar heat using mirrors, to create steam and drive turbines. It is part of the solar mix largely in
the southwest U.S., but isn’t technically or economically very viable in the northeast and mid-Atlantic.



Incentives (1) -
The Extended Federal Investment Tax Credit
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One of the forces that is helping to support solar development in the U.S. is the federal Investment Tax Credit.
This is a major incentive — it was about to end a few years ago, but was extended in Congress’s budget deal
(when Republicans got more funding for the Pentagon, and the Democrats got, among other things, extension
of tax credits for wind and solar).

The ITC allows those who finance solar projects to take a dollar-for-dollar credit off their taxes for a substantial
percentage of the cost of building the project. Note that the amount of the credit - now 30% - starts to drop
after 2019, and goes down to a fixed 10% after 2021. While many experts say that the solar market is robust
and would continue to grow without an ITC, there’s no doubt that this credit is still an important promoter of
solar development.

(If needed, discuss the likelihood that the Trump administration will cancel the ITC... perhaps under the guise of
“Tax Reform.”)



‘ﬁ’ Incentives (2) - "
Maryland & Local ‘ﬁ%
Maryland
* Clean Energy Production Tax Credit

* Residential Clean Energy Grants

* Sales tax exemption on solar panels

+ Sales tax exemption on residential solar electricity

* Property tax incentive for Solar/Wind energy systems
* Commercial Property Assessed Clean Energy (C-PACE)

Local (county/municipality) - examples
* Solar Equipment Property Tax Credit
* High Performance Property Tax Credit for new buildings

Source: MC Clean Energy Technology Center — DSIRE Program - http://www.dsireusa.org/-
Database of State Incentives for Renewables & Efficiency

There are additional tax and other incentives for solar energy offered by the state of Maryland, as well as a
variety of incentives in different counties and municipalities. At state level, these include a tax credit for
energy produced by clean renewable sources including solar photovoltaic, grants and tax incentives for specific
energy related improvements including solar panels, and exemption from our 6% sales tax for solar panels as
well as for the electricity generated.

Maryland also participates in a multi-state program called the Commercial Property Assessed Clean Energy
Program - C-PACE - which provides loans to cover the cost of installing clean energy systems, with a pay-back
period of 20 years, a reasonable interest rate, and repayment through addition of loan payments to the
property owner’s annual property tax bill. At present this program is only for commercial properties, and
participation is a county-level decision. So far, 14 Maryland counties have elected to participate. Residential
PACE is also under discussion, but complexities of how it works in relation to mortgages have kept it from
moving forward.

Some counties and municipalities offer their own, additional incentives - for example, additional property tax
credits for solar systems. In some counties, new structures that meet clean energy and energy efficiency
standards get a break on property taxes as well.



Incentives (3) — Renewable Energy Credits

« Utilities (e.g., BGE, Pepco) buy much of the electricity they sell

* In 29 statesand D.C., Renewable Portfolio Standards require a specified % of
electricity to be from “renewable” sources

* Producers of such “renewable” energy get 1 “Renewable Energy Credit” (REC)
for every MW they put into the grid

* Utilities buy these RECs (usually separate from the electricity itself) to meet
their required % of renewable energy

* When there are source-specific carve-outs for certain kinds of RECs (e.g., SRECs
for solar power, ORECs for offshore wind), those command a higher price

* Proceeds from RECs helps make renewable energy investment feasible (and
anticipated RECs can be used as collateral)

* This required purchase of RECs increases the near-term cost of electricity to the
utility (usually passed on to customers)

* Inthe long run, cost of RECs may be offset by lower production cost of
renewables (compared to fossil-fuel dependent sources)

Another incentive for solar energy is Renewable Energy Credits, or “RECs.” Basically, if you are getting solar
power from your own rooftop panels, you are making money in 3 ways.

= You're saving money because you’re not paying for the power that comes from your roof into your
own home.

= |f you generate more power than you use, you get paid (credited) for the remainder you export onto
the grid (“net metering”).

But also...
= You earn one “REC” for every megawatt (or portion thereof) that you generate.

In state’s like Maryland with mandatory Renewable Portfolio Standards, these RECs are themselves worth
money, because utilities buy them to meet the RPS requirements for renewable energy in their mix. The
market for RECs is complex, but there are agencies that will do it for you. So homeowners with solar on their
roof get checks every month for the RECs they generate, beyond the savings on their electric bills.

And... where there are carve-outs for specific types of renewable energy - as Maryland has for solar and for
offshore wind - those special RECs (“SRECs” for solar) have generally been worth a lot more than RECs from
other sources.

(More on this later.)



Community Solar for Maryland

There are also some important new types of solar project that should contribute to acceleration of solar
energy production in Maryland.

One of these is the state’s new Community Solar Pilot Program. These happy people are “subscribers” to this
community solar project (it is not in Maryland — maybe in Colorado... we haven’t built any yet, though it’s
about to begin being built). They either have sighed up to buy shares of power from the multi-user array

behind them, or they may actually own some of the panels in that array (community solar can work either
way).



Community Solar for Maryland

* 3-year pilot program to open solar to the more than half of MD
households who can’t put solar on their own roof

* About 200 MW total size over 3 years
* Legislation passedin 2015

= PSC worked with utilities, solar developers, other govt. agencies
& non-profits to develop regulations and implementation processes

*+ Just beginning to enroll projects to be built (limited capacity
makes it competitive)

* 3 project categories:
o 40% “open” (limited to <2MW project size)
o 30% “brownfield, small, other” (not >500kW)
o 30% of subscribers “low and moderate income”
(10% of the 30% must be “low income”)

Maryland’s legislators - with a lot of push from the environmental community - authorized this 3 year “pilot”
program to evaluate the possibility of making solar accessible to the estimated more than half of MD residents
who for various reasons can’t put solar on their own roof. Maybe their roof faces the wrong way, or has too
many dormers, or is too shady; or maybe they live in a condo or apartment and don’t actually own the roof.
There are lots of possible reasons, but the important thing is that Community Solar is one way to open up this
huge share of the potential solar market!

For the past two years, the Public Services Commission has led a “Net Metering Working Group” that includes
utilities, solar developers, other agencies like the Dept. of Environment (MDE) and the Office of People’s
Counsel, and some non-profits to develop the regulations and other rules and procedures to make the
Community Solar program happen. (Some of us have participated — 2 years of weekly 2-hour phone calls!).

But it’s finally happening —in June and July, organizations interested in developing community solar projects
were reviewed for approval by the PSC. In August, those approved got permission from their respective utility
- like Pepco or BGE - to connect to the grid. That interconnection agreement is one of the last steps before
actually building projects.

Community solar projects aren’t huge — they’re limited to a maximum of 2 megawatts. And this is a pilot, so
not every group that applies will get to build, at least this year.

One important feature of this program is that the legislature’s intention to promote solar in beneficial ways is
built into the pilot: 30% of the program’s capacity is set aside for projects built on brownfields, churches, etc.
And especially important, 30% is set aside for projects that include low and moderate income participants,
who are usually the last to benefit from clean energy.



.

30 MW solar facility on public land in Hagerstown

About 150 acres — 10 of these could replace a coal-fired power plant!

The other thing that’s happening in Maryland is that larger — “utility scale” — solar projects are beginning to be

built. This is one of the largest, just outside of Hagerstown in Washington County. It's on public land... actually
built around the state correctional facility.

It has 30 megawatts of solar generating capacity — enough to supply thousands of homes.



Of course, it looks gigantic. So we took this screenshot from Google Earth from a bit higher up. If you look
closely, you'll see the prison and the surrounding solar panels in the yellow circle. But you can also see that it’s
relatively small in terms of the surrounding landscape, which is semi-rural, not being that far from the center
of Hagerstown, the county seat.

You'd think that the beginning of these new phases of solar development — Community Solar and utility scale
solar — would be good signs for the accelerated growth of solar that we need to reach Maryland’s clean energy
goals.

But it hasn’t been quite that straightforward...



Average Value of Non-Solar & Solar RECs
Maryland 2008-2017 (Steep Drop!)

Tier1 | 2008
REC
Type

Non-
Solar 5094 $096 S0.99 $2.02 $3.19 $6.70 S$11.64 $13.87 -- 8$7.59

Solar $345 $345 5329 5278 $202 5160 S$144  $130 520 <510

Sources: Maryland Public Services Commission, 2017 Renewable
Energy Portfolio Report; “SREC Trade,” May 2017 SREC Price Report

For one thing, as solar development has picked up, there are a lot more SRECs being generated. The result is
that the market value of SRECs has dropped steeply — just a decade ago they were worth over $300 per REC.
In 2015 they were still worth $130. But by this year, the value has dropped to sometimes less than $10.

This has had a number of effects. One of course is disappointment when rooftop solar owners open their
monthly checks. But it has also caused a bit of a pause in rooftop solar development: the lesser “return on
investment” and longer time to recover their investment have made some home and business owners hesitate
in making the solar decision. As a result, some jobs have actually been lost. However, the solar market has
proven fairly resilient, rooftop solar is still being built, and with more commercial solar, Community Solar, and
other projects being lined up, solar growth is still happening... but maybe not as fast.

The other effect of lower SREC value is that it makes the profit margin for solar project investors and
developers much tighter. So anything else that affects cost of project building or operation in Maryland
becomes more critical now in the success of a project, or the decision to undertake one in the first place.



“Frequently Asked Questions”

* Why not build it all on...
» Power line Rights of Way?
» Roofs and parking lots?

» Brownfields and landfills?

Also, as Community Solar and larger solar projects are being proposed, there have been increasing questions
and concerns coming from various stakeholders who see their interests being affected.

Under Maryland law, decisions and regulations regarding buildings, property, and land use are devolved to the
local jurisdiction level. So it’s county and municipal governments that are hearing these questions and
concerns. And they are in some cases being pushed to make decisions about whether and where solar
projects can be built. Especially sensitive are questions about building solar projects on the ground, on open
land. One of the questions we’ve heard repeatedly is “Why build on good land at all — why not build all solar
on rooftops; or on power line rights of way where there’s a lot of space and there’s already electric wires; or
on brownfields - old industrial sites or other contaminated areas - and landfills?”

The idea of putting solar under power lines has been around since at least 2010. By one estimate, solar on all
the land under power lines in the U.S. could supply up to 20% of all our present electricity. Some of that
power line land is in mountainous terrain or other places that couldn’t be used; but that doesn’t seem to be
the main issue. Neither is the possibility that the current flowing in high voltage lines will disturb the electricity
being produced by a solar array — the solar production is DC (until made AC by an “inverter”), while the current
in high voltage lines is AC. Engineers say “no interference.”

But there are some issues that affect this possibility of solar under power lines. One is that utilities need to
keep space under the lines clear for access for service and emergency repairs. The other is that in most cases
the utilities don’t actually own the land under the lines; they get use of it by a series of easements with
different parties — it may be a county or municipality in one area, individual landowners in another.
Complicated. Despite the power lines overhead, actual connection points to the electricity grid may be far
away. Finally, in areas with fewer sunlight hours or less sunlight intensity, the shadows of overhead lines and
nearby structures could reduce the efficiency of solar panels.

While it seems that none of these complications couldn’t be overcome, we have not found any state in which
this approach is actually happening.



Roofs & Parking Lots

Roofs are certainly often good places to build solar arrays. Right now in Maryland almost all solar is on home
and commercial/industrial rooftops. When you fly out of BWI, it looks like the world is filled with big roofs that
look perfect for solar. More businesses - like Home Depot recently - are making this decision. In most cases,
the power is for their own use at the facility.

There are some limiting factors to rooftop solar building. For one, solar arrays have a useful life of about 25
years; so if the roof needs to be replaced in 10 years or so, you’d have to take the whole array apart and then
put it back together on the new roof — expensive! Best time to install solar on a roof is at the same time as the
roof is built or replaced. Second best is on a recently built or replaced roof. Therefore, full development of
rooftop solar would almost certainly happen gradually, over a span of years - possibly more than a decade.
Also, building on a roof is quite a bit more complicated, and more expensive, than building on the ground. And
while many roofs look good for solar, there may be design, structural, or other engineering or zoning issues
that may prevent it from happening.

Building solar on parking lots seems like a “no-brainer.” Again, however, it’s not so straightforward. It’s one
thing to build on a roof, where people don’t often go, and another to build over places where humans are
underneath. Solar developers inform me that the structural requirements for building over parking areas, and
the resulting cost of elements like better grade steel and other safety requirements, make parking lot solar a
less attractive option to businesses or solar investors than it would otherwise seem.



Brownfields & Landfills

As for retired brownfields and landfills, this is another area that has definite potential... and some of this
potential is already being used, including in Maryland. A brownfield is defined as “real property, the
expansion, redevelopment, or reuse of which may be complicated by the presence or potential presence of a
hazardous substance, pollutant, or contaminant.” The Dept. of Environment website has a master list of
“archived” (closed) brownfield sites by county, plus information on its “Historic Landfill Initiative”:
(http://mde.maryland.gov/programs/Land/MarylandBrownfieldVCP/Pages/errp factsheets.aspx).

The National Renewable Energy Lab (NREL) calculates that in the U.S. there are about 29 million acres of land
in brownfields — about 1/10™" as much as in agriculture. NREL estimates that about 1/4™ of this brownfield
area could be used for solar development. Most of the largest brownfields are in the South and Southwest;
but there are a large number of brownfield sites of various sizes across Maryland, plus a smaller number of
retired landfills, at least some of which are certainly suitable for solar development. MDE is positive about the
prospect of solar development on such sites. Doing so requires some extra (but not complicated) review of
project plans and some special engineering considerations: both retired landfills and closed brownfields are
“capped” — landfills with a membrane or clay layer covered by at least 2 ft. of topsoil, brownfields usually with
concrete or asphalt. As long as the “caps” aren’t penetrated, building on these sites is not usually a problem.
The good news is that solar array designs for such sites don’t need to penetrate the cap — they generally use
cement footings built on the surface to support the arrays; so cap penetration would not be an issue.

Brownfields and landfills often have other important advantages for solar development. They are frequently
located near population and commercial centers that can use the energy generated without expensive and
relatively inefficient long transmission distances. They are often close to good points of interconnection with
the electricity grid and to infrastructure such as roads and rail connections, facilitating construction. Their use
as solar sites offers opportunities for state-local-private partnerships and is frequently welcomed by
surrounding communities. For these reasons, some states offer proactive technical support and other
incentives for solar development on brownfields and landfills.


http://mde.maryland.gov/programs/Land/MarylandBrownfieldVCP/Pages/errp_factsheets.aspx

A new wrinkle... “Floating Solar”
_h—r!'ﬁ' ¢

htrp:f v smithsonlanmag.com/smart-news/china-launches-largest-floating-sclar-farm- 180963587/

Ken Clark of the Howard County Group noted this recent article in the Smithsonian magazine, about floating
solar arrays. This one, on a manmade lake in China, produces 40 megawatts, enough to power roughly 15,000
homes there. There’s also one on a reservoir in the U.K. The advantages are that they don’t require large
amounts of dry land area, and that the water actually serves as a coolant to the photovoltaic and conduction
components, maintaining higher efficiency.

Obviously these have to be on relatively calm and contained waters... we won’t expect to see them on the
Chesapeake Bay or in the waves off Ocean City. But they do offer one more option, although of limited overall

scope.



Shaffer Landfill Phote

Certainly rooftops, brownfields, and landfills can play an important role in solar development, and their use
needs to be considered and even prioritized in renewable energy planning. A key question is, can these sites
provide all the solar capacity that Maryland needs?

By 2030, to reach our GGRA goals (and have the jobs be in Maryland), the MD-based Institute for Energy &
Environmental Research (IEER) calculates that we will require about 7,000 megawatts of solar PV, and about
the same amount of offshore wind to produce almost half the energy we consume. By 2050, that amount of
both solar and offshore wind would need to double, making the surface area requirement for solar about 57
million square meters. And - even with greater energy efficiency success - if we move heating, transportation,
and other carbon pollution sources to electricity, the requirement for solar and wind will actually increase.

In terms of rooftops, the U.S. Dept. of Energy’s National Renewable Energy Lab has published national and
state-specific estimates of rooftop solar PV “technical potential,” based on large-scale lidar assessments of
roofs and other studies. They conclude that:

- Individual rooftops have the lowest potential to be used for solar (about 26% of roofs); medium and
large (commercial and industrial) roofs have much greater potential. But there are so many more
household roofs that they actually make up almost 2/3rds of solar potential in the U.S.

- Overall, with wide variation across states, the total potential for rooftop solar electricity generation in
the U.S. is 39% of current energy consumption. Maryland also comes in at 39%.

- Full “technical potential” is unlikely to be reached, because of structural, legal, and other factors.

- But, getting all this rooftop energy will require large investments in restructuring the electricity grid.

(and, electrification of transportation and other sectors will increase total electricity requirements.)

And, although there isn’t a solid determination of the total area of retired landfills and closed brownfields in
Maryland that can actually be used for solar projects, NREL's overall estimates indicate that their land area
won’t be enough to make up the difference to provide all the solar energy we’ll need.



Conclusion #2

v'Solar built on rooftops, landfills, and brownfields will play
an important part, but...

...to get the amount of solar energy we need and
build solar arrays that serve whole communities,

a large amount of solar will need to be built on open land.

That leads to conclusion number 2: one key result of these calculations, is that there isn’t enough room on
rooftops, landfills, and brownfields to meet the half or more of Maryland’s total electricity needs that will need
to come from solar in a 100% clean energy world.

Moreover, most rooftop systems only supply a part of the need of the building’s own occupants (whether
residential or commercial) - maybe all, or even a bit extra, on best days - but they won’t solve the energy
needs of whole communities. To do that, we will need to build bigger solar arrays, for which there is no
rooftop big enough. And, to realize the greatest cost benefit of solar energy, we need these “utility scale”
arrays to achieve what are known as “economies of scale:” for solar, as for many things we build or make, the
cost goes down the more you build. For solar, these economies of scale presently are reached at sizes
between 10 and 20 megawatts (if you build bigger, each additional unit built is still as cheap as at 10-20 MW,
but not progressively cheaper). So ground-built solar will be necessary to achieve the lowest potential cost
and the economies of scale that can provide solar energy most economically to the greatest number of homes
and businesses.

Bottom line — to have the low carbon, low pollution, clean renewable energy future we say we want and know
we need, we have to look at how to build solar on open land.



Frequent Concerns —
Ground-Mounted Solar

Viewscapes (“They’re ugly”)

Glare

Property value

Runoff

Local flora & fauna

Use of agricultural land

However, building solar on land is a topic that elicits more concerns and more intense emotions. These are
some of the most frequent concerns we’ve been hearing, and what we know about them:

“Ugliness” - (I think cell phone towers are much uglier, especially the ones that pretend to be trees — but we all
love our phones, so we live with them. Coal fired power plants aren’t exactly beautiful, either.) In most places,
zoning regulations require landscaping and setbacks that shield the view, and most solar developers are
sensitive to this issue. Solar arrays certainly don’t belong in historic or other especially important landscapes.

Glare - Solar cells function by absorbing light, not reflecting it. Modern solar panels are made with anti-glare
surfaces, which can be required in permitting.

Property value - Multi-year studies in states including Oregon have found that proximity to a large solar array
has had no negative effect on property values. In many communities across the U.S., having rooftop solar
actually increases property value; as solar expands, living near a local source of clean renewable energy may
also come to increase value.

There’s more to say about Runoff and Local Flora & Fauna in the coming slides... but these are also subject to
usual zoning and permitting requirements for project design. At minimum, generally solar arrays are required
to have drainage management mechanisms like gravel and are not permitted to allow runoff into vulnerable
watershed areas. Zoning and permitting generally also require fencing that keeps out large animals like deer
(and people). All electricity-carrying components are shielded by conduit and other mechanisms that protect
small animals from eating them (thus being electrocuted and blacking out the neighborhood in the process).

But the most frequent and intense concern generally is about use of agricultural land for solar.



Concern - Rural residents (and local governments) fear
agricultural land will be filled with solar projects

* Delmarva Now — “Solar farms are uprooting agriculture,
farmers say”

* Bay Journal - “Solar energy runs into resistance in Maryland

— Local officials seek greater control over projects’ size, impact on
farmland”

* American Farm — “Should solar projects on farmland see
light of day?”

Virtually all counties in Maryland have substantial rural components. As we noted earlier, as Community Solar
and larger solar projects have begun to be proposed and built in Maryland, stakeholders in many counties have
begun to express concern about the potential loss of good agricultural land. The result has been stories like
these cited here, asking “Should building solar on farmland even happen at all?”

What sometimes is missing in these discussions is an overall perspective. Part of that perspective could come
from the discussions we’ve already had, about the potential of rooftops, brownfields, and other sites to
provide the solar power that Maryland needs to achieve a clean renewable energy economy.

Another perspective that is often missing is the “Big Picture” of the potential of solar to cover the landscape.
We've all seen the pictures of massive solar arrays in the desert out west. What are we talking about for
Maryland?



Some useful facts about farmland and solar:

* Maryland has roughly 2,000,000 acres of farmland (800,000 “prime”).

* To have 100% clean renewable energy in Maryland, we need about
14,000 megawatts of solar — more than half (estimated 60%) on land.
* That’s 8,400 megawatts of solar on land
* Land-based solar arrays take about 5-6 acres per megawatt.
+ 8,400 megawatts would need a total of about 50,000 acres

* That's less than 3% of all agricultural land in MD.

« If we exclude alf of the 800,000 acres of prime land, solar would use
just over 4% of the remaining less productive farmland

* At current land lease rates, if a farmer who had all their land in corn
instead leased 10% for a solar array, the solar lease would provide the
totalincome.
= The farmer could then use the other 90% of land for more

environmentally friendly approaches like organic farming or carbon-
sequestering crops

This slide presents some useful calculations that give some of that Big Picture. Bottom line is that to reach
100% clean renewable energy in Maryland, if 60% of the solar energy production we would need were built on
land designated as “farmland,” it would use less than 3 per cent of such land. Excluding all of the land
designated “prime agricultural,” solar would use 4.2 per cent of the remaining less productive land. So it
should be possible to develop rational siting practices for land-based solar that are feasible, environmentally
and agriculturally sound, and responsive to the need for some ground-based solar energy.

The last bullet point on the slide deserves attention. In western states where renewable energy is more widely
established, the income that some farmers are receiving from leases - largely wind, but also solar - is
reportedly what is allowing them to keep their farms and keep farming. That income may protect farmers
from the vagaries of weather and crop prices, or be the retirement income that older farmers otherwise don’t
have. Or, the solar lease income may allow a farmer to use the rest of their land to try more environmentally
positive approaches like organic farming... perhaps even switching to sustainable, carbon-sequestering
agricultural methods.

Solar development also can become a substantial source of tax revenue to counties themselves.

The IEER also did another interesting analysis: from USDA and census data they calculate that Marylanders’
share of the over 30 million acres of US farmland bring used to grow corn used to make ethanol for fuel is
about 500,000 acres (compared to the 50,000 acres needed for 100% clean energy in MD). Given the amount
of sunlight energy needed to grow the corn and the energy yielded by the ethanol, the energy efficiency yield
for the sunlight used is just 0.19%. Factoring in the energy required by the farm machinery operation and
fertilizer added to grow the corn, the net efficiency yield drops to 0.04%. The ethanol is then added to
gasoline, which is burned in conventional cars, which only get about 20% efficiency from the fuel they burn. So
the overall efficiency of using sunlight to grow corn to make ethanol to power cars is about 0.008% - 1 unit of
energy effectively used for 12,000 units of energy put in. Using the same land for solar generation of
electricity, and using that electricity to power an electric vehicle, would be about 500 times more efficient!




Agriculture-Positive Solar: “Co-Location”

Source: National Renewable Energy Laboratory

There are also new approaches that are already being applied at commercial scale in places like Minnesota,
involving ways that make two of the best things that we can do with sunlight - agriculture and solar power -
mutually compatible and even value-added... “Co-location” of agriculture and solar energy generation.

Here’s one example: there are many crops that benefit from partial shade, and solar arrays can be designed to
facilitate their cultivation and harvesting.



Agriculture-Positive Solar: “Co-Location”

Source: National Renewable Energy Laboratory

Here's a different example. Most of the cost of solar power is up-front, that is, building the solar project itself.
But one of the recurrent costs through the life of the project is upkeep and maintenance. For ground-based
solar, that often means mowing. Mowing large arrays requires a tractor, which means the space between
rows of panels has to be fairly large, which in turn reduces the efficient use of the land itself. Plus it burns fuel

and therefore produces carbon pollution.
This is an alternative — some solar projects are renting herds of sheep to graze the land among the solar panels

(they rent them from local farmers... solar developers aren’t likely to want to own their own sheep!). This
provides income for the farmer and proves more cost effective than mechanical mowing.



Agriculture-Positive Solar: “Pollinator Friendly”

Source: National Renewable Energy Laboratory

And here’s perhaps the best “value-added” example... in Minnesota and elsewhere, large-scale commercial
solar projects are planting the areas of their arrays with mixes of native grasses and flowers that attract
pollinators. Evaluations of these projects have demonstrated increases in the number of pollinators on the
surrounding farmlands, providing a definable benefit to local farmers.

Based on such examples, in its 2017 legislative session the Maryland General Assembly passed, and the
governor signed, the “Department of Natural Resources — Solar Generation Facilities — Pollinator-Friendly
Designation” Bill (SB1158). This new law requires establishment of standards for pollinator-friendly solar
development in Maryland and includes study of the effects of this approach as part of the state’s energy
research program.

Recently, the state’s first large-scale solar project designed to be pollinator-friendly was approved for
development in Frederick County... one of our counties where agricultural interests have been reluctant to
allow solar development.

https://www.oneenergyrenewables.com/news/maryland-paving-way-commercial-solar-power-plants-
become-pollinator-friendly/



https://www.oneenergyrenewables.com/news/maryland-paving-way-commercial-solar-power-plants-become-pollinator-friendly/
https://www.oneenergyrenewables.com/news/maryland-paving-way-commercial-solar-power-plants-become-pollinator-friendly/
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And this approach of using native grasses and flowers has additional benefits in terms of runoff management,
soil conservation and renewal, and local ecology. Unlike the lawn-type grasses with shallow roots that are
characteristically used in commercial development and suburbs, native plants and grasses tend to have deeper

roots and don’t require artificial fertilizer. There’s no mowing involved, so maintenance costs and fossil fuel
burning are minimized.

Bottom line here is that there are definitely ways that solar development and good - even value-added -
agricultural practices can co-exist.



A Big Problem!

s

o Maryland’s 24 counties all have different solar development policies.
o Many counties are making solar policies based on local concerns,
without much factual information.
Examples -

- Baltimore Cty: Mo solar arrays larger than 2 MW, limited number

Frederick Cty: Size limited to 10% of land parcel (avg. 14 acres)

Montgomery Cty: Solar only for use of property owner

- Somerset Cty: Mo solar regulations

The problem is that many decisions are being made at the local level that don’t take these considerations into
account... and the resulting variability of local solar policies makes the major expansion of solar power that we
need increasingly difficult. Even though no county can ultimately avoid the need to have clean renewable
energy, with solar being the most feasible option, some counties have reacted to the concerns of some
constituents by placing restrictions that effectively end the possibility of large scale... or any... solar
development. Some have opened the door to limited development under the state’s Community Solar pilot
program, but allow nothing larger — no economies of scale.

On the other hand, some localities haven’t caught up with the need to have specific regulations for solar
development. This situation - especially in rural counties with available land - is attractive in the near term to
solar project builders. However, in some cases, there’s a resulting backlash: local residents feel they have not
been given an adequate hearing or adequate protection, resulting in angry public meetings and a push for
potentially overly restrictive policies.

The Maryland Public Service Commission has final decision-making authority over the development of solar
projects built to serve multiple users by providing electricity into the grid. But recent legislation and the
Commission’s own practice requires taking local review and recommendations into account. If the review is
rational and well-done, based on reasonable guidelines of a county or municipality, experience to date shows
that the PSC is almost certain to agree with the recommendation of the local review. However, if the local
process is inadequate or overly restrictive, the PSC is forced to make its own decision. If that decision differs
from the local policy, the PSC decision carries the day (as one judge recently ruled). But the result can be
political conflict and local resentment against solar development in general. Not good.

It may not be overstating the solar development situation in Maryland right now as “chaotic” - certainly
conflict-prone.



What makes a good local solar policy?

* Supports, promotes, and maximizes economically feasible use of rooftop solar,
accessary solar (built on adjoining land for owner’s use), “retired” landfills &
brownfields, and appropriate public lands

* For land-based solar projects, provides for adeguate:
= Setbacks from property boundaries
* Visual screening
* Fencing and protection
* Tree and runoff protection

* Defines what land should not be used (tillable? historic? easements? views?
etc.), favoring “marginal” land over prime productive (USDA Class I-111) land
* Does not set arbitrary project size limits
* Might set total overall county acreage limits (e.g. x% of eligible land)
* Promotes or requires agriculture-friendly practices
* Assures adequate, timely public notification and input
* Assures full disclosure of terms to owners of potential solar site properties
* Represents county commitment to rapid expansion of salar energy

Based on the facts and discussion in this paper, here is what we believe to be key content of a good local policy
for development and review of land-based solar projects. Such a policy would promote greatest feasible solar
development on available non-agricultural sites, including rooftops, landfills, and brownfields. Recognizing the
reality that there needs to be solar development on a limited amount of agricultural land, it would set
adequate requirements for visual protection, security, environmental protection, and adjoining properties.

Most importantly, it allows the locality to define (ideally, through public discussion) what types of land it wants
to exclude from the small amount that solar development will require. This discussion needs to balance
protection of important types of local land with the potential benefits of solar development to individual
landowners and to the community. To the greatest extent possible, policy should favor use of lower quality
land over prime and productive land used for farming. Within the category of allowable land, the policy may
set overall limits on the total amount of land that goes into solar development, but should not arbitrarily
determine the size of individual projects. It should encourage, require, and possibly incentivize the use of the
agriculture-friendly practices that are known to be feasible and even beneficial to other property owners.

It should include requirements of solar developers for adequate and timely notification of residents - those
near a proposed project site, as well as the community at large. This requirement should include an adequate
public hearing as part of the review process. However, if the policy is good and developed through an
informed process, such a hearing can focus on the project, not on the policy itself.

Adequate disclosure also includes protection of landowners who are considering selling or leasing their land
for a solar project. What will be the tax effect? Does the lease payment cover that change in tax status? Are
there cost-of-living adjustments built into the lease? What access and operational requirements will the
project generate? Does the landowner get electricity from the array?

Overall, counties need a policy that supports and facilitates them in making a balanced, but committed and
rapid, transition to clean renewable energy, with solar being a major component of that transition.



Sierra Club Maryland’s Solar Siting Campaign Grant

Working with our Groups and their local networks and partner activists,
we will:

* |dentify and catalogue local solar siting situation and concerns

= Develop sound evidence-based environment-, agriculture-, and
community- friendly responses

* Identify channels to inform decision-makers

* Apply this action-oriented information through

* training workshops with our local Groups;

« evidence-based discussions with local and state decision-makers and
stakeholders, including public forums;

= disseminating this information through print, presentations, and electronic
media; and,

+ waorking with umbrella organizations like the Maryland Association of
Counties (MACQ), the Maryland Farm Bureau, the Solar Energy Industries
Association (MDV-SEIA), and local Climate Action Networks to bring this
information into local and state policy and planning discussions.

So —There are a lot of factors and forces to consider as our state and its local governments work to map out a
path to the clean renewable energy future we want and must build.

The development of evidence- and experience-based local policies for solar development will be one essential
component of creating that future. We see this as a priority for public engagement, discussion, and decision-
making in Maryland’s counties and municipalities.

Another conclusion that emerges from this review is that a passive approach is unlikely to achieve the growth
of solar energy that we need. Given the various cost pressures and uncertainties facing solar developers, it’s
not enough to assume that “market forces” alone will get us to our goals. We'll need to balance restrictions on
inappropriate or undesirable solar development approaches with forward-looking plans that give priority to
appropriate solar development. There may be room - and need - for technical or tax-related incentives for
such appropriate development. We'll need to learn from our own experience and experiences of other states.
WEe'll need state and local governments to be aware of the need for clean renewable energy development and
committed to their role in facilitating it.

The Maryland Sierra Club Chapter has received a small grant to help in this early stage of the process. These
are the steps the grant aims to undertake, with the objective of providing evidence and experience-based
inputs along the lines we’ve been discussing in this presentation. The bottom line is to provide our local
volunteers, other stakeholders, and local decision-makers with the basis for developing environment-,
agriculture-, economy-, and community-friendly regulations and long-term plans to achieve that clean
renewable energy future.



How You Can Help

* Use the “County Solar Regulation Assessment Tool” to look at
strengths and areas of concern in your own county

https://docs.google.com/document/d/1BfYe pfiGeg3o 0ZSTSZvKRUrDaosx
FMUNme JPvdyU/edit

* Communicate about this with others (neighbors; planners;
council members)

* Get involved in the discussion when solar projects are being
proposed

Join the MD Sierra Solar Forum! (link on MD Sierra Club website)

Here are some ways that you can get engaged in this important work. We’ve developed what we call a
“County Solar Regulation Assessment Tool,” which basically applies what we’ve described as good solar policy
components and lets interested people use it to examine the solar regulations in their own county. (It includes
links to all the county policies for both wind and solar that currently exist in the state.) With that analysis, you
can be prepared to discuss with others the extent to which your existing regulations are adequate, how they
apply to any solar projects that are being proposed, and — if necessary — in what ways local decision-makers
should consider improving them.

Recognizing that the technical aspects of solar development that this presentation discusses, and the relevant
local regulations, aren’t common knowledge, it will be important for you who are supportive of appropriate
solar development to be part of the process when such projects come up for public review and discussion.

And, you can go to the MD Sierra Club website to sign up for our new “Solar Forum” — it will be more than a
listserv: we are planning to have occasional webinars on interesting aspects of solar development, hold
periodic conference calls among participants to report on new developments and concerns in their localities or
ask questions, and send articles and links providing information that’s important and interesting in regard to
solar and clean renewable energy development.

We hope the information in this presentation, the county assessment tool, and participation in the Solar
Forum are all helpful to you as we work together to achieve the clean renewable energy future for Maryland
that we all need.



WE NEED HELP!

Thank you!
alfredbartlett@msn.com
240-383-9109

And, we can definitely use your help. To be effective, these must be local conversations among local activists,

concerned citizens, important stakeholders, and local planners and officials. If you are interested and want to
help, please feel free to contact me.

Thanks!



