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Desert Claim Docket # 18105 \L\/Vj
April 11,2018 ' '
Kathleen Drew, Chair

Mr. Stephen Posner

EFSEC

Desert Claim Public Hearing
Ellensburg, WA

Dear Chair Drew & Mr. Posner:

Please accept these comments and the following documents into the public record for Desert Claim’s
amendment Docket #18105.

RCW 80.50 spells out the, legislative policy and intent for the need to balance increasing energy demand
with the broad interest of'Fhé public.

Yet the picture for energy supply and demand picture has changed dramaticall‘(y since this legislation
empowered EFSEC and more importantly since Desert Claim was approved in 2010.

According to the NW Power and Conservation Council the demand for energy has been flat in the
Northwest for the last few years and will remain so in the immediate future.

Not only is the demand flat in the Northwest, demand is flat in California. Since 2010 the surge in
California’s energy production due to industrial and rooftop solar has changed energy markets. California
is giving away excess energy to neighboring states in the West. In part, because PSE joined California’s
Energy Imbalance Market recently, the amount of energy available in the Northwest is abundant. Our
energy supply will increase again this year with a new industrial solar project near Spokane; in 2019 Tri-
Cities Hanford solar and wind in Thurston and Lewis Counties will all add to this supply.

With so many new industrial-size renewable projects, our state may experience California’s problem:
congestion. Congestion in transmission lines. Too much energy has California giving away electricity, but |
their ratepayers and taxpayers still pay for. Industrial producers say they will turn off solar panels, if the
state pays for it.

What will excess supply do to existing power companies, like Kittitas Valley Wind, who at times are left
searching for customers? What will this do to homeowners in our state who want to install solar on their
roofs? The Department of Commerce’s 2017 Biennial Energy report says that rooftop solar has increased
so greatly that most state utilities have exceeded the cap for new connections. “Many utilities are no
longer required to offer net metering to customers who install renewable energy systems,” according to
the report. Locally, we see this with the Kittitas PUD not accepting new connections into their system.

Into a market of oversupply and flat demand, you are being asked to consider an amendment with major
changes. Changes in locations and size of turbines are beyond the scope of a simple amendment. The
effects will be far-reaching: 31 turbines the height of the Space Needle will hinder Ellensburg’s award-
winning tourism program and the new state Tourism program which rely on natural vistas to attract
visitors. Homeowners and small businesses may have rooftop solar links canceled if large utilities find
there is no room on the grid for net metering. In addition, environmental impacts include harm to
threatened species, e.g. eagles and bats, and water supply. :




I respectfully submit the amendment be denied due to negative impacts to broad interests of residents and
no evidence of pressing need for energy supply.

Best regards,

Kathi Pritchard

Ellensburg, WA

Attachments:

1)NW Forecast for Electricity Demand Growth is Flat, Steve Simmons NW Council.org
2)2017 B1enn1al Energy Report and State Energy Strategy Update, page 27-30 “

3) LA Times, California Invested in Solar: 2017 series: Ivan Penn, NY Tlmes. “No. 1 Power Source
Faces Headwinds”‘ 3/28/18, Ivan Penn

4) Kittitas PUD “Distributed Generation”, webpage

5) NREL Rooftop Solar Photovoltaic Technlcal Potential in the United States: A Detailed Assessment,
January 2016

6) EFSEC: July 2017 Wild Horse Wind Facility: Eagle take permit report



NORTHWEST FORECAST FOR
ELECTRICITY DEMAND GROWTH IS FLAT
But what about other regions?

Although our focus at the Council {http://www.nwcouncil.org/) is on the medium
and long-term outlook for electricity demand in the Northwest, it’s useful to check

in to see what our neighboring regions are expecting and to gain insight into the
forces that can recast forecasts over time.

Forecasting is not an exact science - as Nils Bohr or possibly even Yogi Berra may
have said - “prediction is difficult, especially about the future.” But we continue to
plan for the future anyway.

Demand forecasting plays a key role in formulating power plans and strategies. For

instance, planners forecasting electricity demand can help determine whether new

(https://www.nwcouncil.org/media

power plants are required and when developers should build them. It can also help |
temp-unsplash-electricity-20170124113741.jpg)

decide the type of power source: a low variable cost renewable source like solar or
wind; a super-efficient gas-fired combined cycle combustion turbine that runs constantly; or a flexible natural gas unit like a reciprocating engine.

Changes to electricity demand forecasts generally reflect shifts in expectations of

» Economic growth
B Savings from energy conservation
» Consumer preferences and behaviors

Here in the Northwest, despite predictions of economic and population growth, we expect the long-term growth in demand for electricity to be
flat (http://www.nweouncil.org/news/blog/state-of-northwest-utilities-in-2015-december-2016/). This is due to our region’s strong focuson
energy efficiency (http://www.nweouncil.org/news/blog/ee-baseline/). But what about other regions, especially our neighbors to the north and
south? What sort of changes are they seeing in regard to forecasts for electricity?

Up north in the energy-rich Canadian Province of Alberta, demand forecasts can swing based on the fate of oil sands development - the extraction
and refinement of oil from the sand, clay, and bitumen of the Athabasca region. Oil sand development directly drives electricity demand since the
extraction and production of oil is very energy and water intensive. Greater oil sands development in response to high world oil prices also drives
economic growth, which in turns adds to even more electricity demand. However, with the recent worldwide oil glut and low prices, oil sands
development has cooled, lowering electricity demand forecasts. But conditions (and forecasts (https://www.aeso.ca/grid/forecasting/)} can
change.

In California, different drivers are bringing changes to the electricity forecast. According to the California Energy Commission
{http://www.energy.ca.gov/), growth in demand is leveling off in the Golden State. Once the effects from future energy efficiency and rooftop solar
generation are factored in, its long-term forecasts for electricity demand are flat. Continued growth"in' rooftop solar installations by homeowners
and businesses could significantly alter the dynamics of utility-served electricity load in the state. '

For instance, in the middle of the afternoon, rooftop solar generation could greatly reduce the amount of electricity required from large,
centralized power stations. But, in the evening as the sun sets and solar self-generation drops off, the system will need a flexible, quick reacting

power source to respond to demand.

Natural gas power plants and demand response programs can provide flexibility, but in the future, the system may also use batteries
(https://www.nytimes.com/2017/01/30/business/energy-environment/battery-storage-tesla-california.html?module=WatchingPortal&region=c-

column-middle-span-
region&pgType=Homepage&action=click&mediald=thumb square&state=standard&contentPlacement=8&version=internal&contentCollection=www.nytimes.com&
environment%2Fbattery-storage-tesla-california.html|&eventName=Watching-article-click) to store electricity generated during the day for use in

the evening to help with this issue. Another factor we are keeping our eyes on for California is the rapidly growing popularity of electric cars, which

will increase demand for electricity, and drop demand for gasoline (and therefore oil).

So, speaking of oil and cars, and possibly even the science of forecasting itself, we leave with a quote from another scientist and philosopher -
Tom Magliozzi of Car Talk fame — “it's better to travel in hope than arrive in despair.”

Tags: electricity demand forecast ‘
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Distributed Energy

Interconnection Standards

Since 2015, Commerce and its non-profit, utility, and city partners in both Oregon and
Washington established the Northwest Solar Communities® program. The U.S. Department of
Energy, along with local matching funds, underwrote the creation of the program. Northwest
Solar Communities included activities related to streamlining and improving both distributed
system interconnection and system permitting. The interconnection products included a best
practices guide and interactive web site, new standard forms for faster and easier
interconnection and several webinars on permitting.2’ These tools and information have been
impo:'ktant\gélements in supporting the rapid increase in distributed energy resources especially
residential and small commercial photovoltaic systems.

Commerce received an additional grant from the U.S. Department of Energy in October 2016 to
continue its work with Washington and Oregon partners on the development and expansion of
solar installation in the region. The new grant will focus on assisting the development of
community solar systems, helping low and moderate income individuals install systems, and
further investigate the value propositions available from solar deployment.*

Net Metering Policies

Net metering is the compensation arrangement between a utility and a customer with an on-
site generation system, typically a solar photovoltaic system. Net metering gives the customer
credit for power generation at the utility’s retail rate and allows a customer to bank generation
during hours or months when it exceeds the customer’s consumption. Without net metering, a
utility might offer a lower rate for electricity that flows back into the grid when generation
exceeds consumption.

Net metering policies are set by each utility, subject to limitations set in state law (RCW 80.60).
The law requires that utilities offer net metering, but they are not required to offer net
metering to systems that exceed 100 kW in size. The obligation to offer net metering does not
apply to additional systems after the cumulative capacity of all net metered systems exceeds
0.5 percent of the utility’s peak demand in 1996.

The limitations of the net metering requirement are often misunderstood. They do not prohibit
a utility from offering net metering to larger systems or offering net metering above the
cumulative cap. The law also does not prohibit a utility from charging a fee to net-metered

2 pnwsolarcommunities.org
2 nwsolarcommunities.org/priorities/interconnection
30 Splar Plus Regional Initiative Wins $2 million Grant from U.S. Department of Energy
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customers, but any special fee has to be justified based on identified costs and policy
considerations.

The 2012 Washington State Energy Strategy concluded that Washington’s net metering law is
well-designed, and identified three potential improvements. These would expand the maximum
size of individual systems and the cumulative capacity of systems that must be offered net
metering. The third policy change was to expand the energy banking provision to allow carry
over from year to year.

There have been no statutory changes to the net metering law since the 2012 strategy, though
legislators have introduced bills to do so every year. Nonetheless, utilities have experienced a
sharp increase in the number of solar photovoltaic systems installed under net-metering
arrangements. In 2012, no utility was at or near its 0.5 percent net metering threshold. In 2016,
most Washington customers are served by utilities that exceed the cumulative threshold. While
many utilities are no longer required to offer net metering to customers who install new
renewable energy systems, no Washington utility has withdrawn its net metering offer.

Other states have greater penetration of solar photovoltaic systems on their utility grids, and
stakeholders there are debating and litigating a variety of changes to compensation and
interconnection arrangements. Similar discussions occur in Washington and are likely to be
guided by the experience of other states.

Streamlined Permitting for Distributed Energy

Commerce and the Oregon Department of Energy received funding for the U.S. Department of
Energy’s Rooftop Solar Challenge program to help reduce the “soft costs” of installation of
rooftop solar systems. The funding led to the creation of the Northwest Solar Communities
coalition made up for local jurisdictions, utilities, industry partners, and citizens groups. One of
the major focus areas of the group is the “streamlining and standardization of the permitting
processes and interconnection standards.” '

The Northwest Solar Communities initiative wrapped up its work on reducing “soft costs” of
rooftop solar with a major advance. The State Building Code Council unanimously approved a
change proposed by a coalition of Northwest Solar Communities to expedite permitting of
standard solar photovoltaic systems without an engineer’s stamp. While many jurisdictions
already follow this routine, the code brings all jurisdictions into alignment. Engineering costs
range from $500 to $2500 or more, and can add up to eight weeks for a solar installation.
Partners also implemented solar group purchase programs in seven new communities. In just
two and a half years, the installed solar capacity in Washington has quintupled, while costs
have fallen almost 50 percent.

The U.S. Department of Energy funds and continues to support six Wind Energy Regional
Resource Centers. The Northwest Wind Resource and Action Center, operated by Renewable
Northwest with involvement from Commerce, worked with the Distributed Wind Energy
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Association and Northwest SEED to develop model zoning and permitting practices for small-
scale distributed wind systems, creating state-specific toolkits. The Permitting Toolkit for
Washington is available from the Northwest Wind Resource and Action Center website.3?

Distributed Energy in 1-937

The 2012 Washington State Energy Strategy identified a number of policy and legislative
changes that should be made to reduce obstacles to greater use of distributed energy.
Washington has implemented all of these changes through legislation, administrative rule
amendments, and agency policy.

Commerce:used its rulemaking authority to provide the needed clarification of how the savings
from combined and power projects should be counted and the 5 MW limit should be applied
for distributed energy systems seeking to qualify for double credit.

The most important change since the 2012 strategy was to establish a process for utilities and
project developers to obtain confirmation that a renewable energy project or conservation
resource is eligible for credit under the EIA. The Legislature in 2012 authorized Commerce to
issue advisory opinions on resource eligibility.

Using this authority, Commerce has addressed numerous complex issues that were unclear in
the statute itself. The process also allows developers to obtain routine approvals that may be .
required by financial backers, and it has enabled the regional renewable energy tracking system
to identify projects as Washington-eligible.

Rationalize Distributed Energy Incentives

The 2012 Washington State Energy Strategy identified nine different tax incentive provisions
affecting distributed energy systems and recommended a comprehensive review of their
purpose and effect. The strategy identified three preferences as priorities.

e Retail sales and use tax remittance for renewable energy production equipment (RCW
82.08.962). This tax preference was scheduled to expire in 2013, and the Legislature
extended it to January 1, 2020.

e Property tax exemption for biodigesters (RCW 82.29A.135). The Legislature did not
extend this exemption, which expired on December 21, 2012.

e Public utility tax credit for consumer produced power (renewable energy systems) (RCW
82.16.130). This tax preference expires on June 30, 2020. However, because it applies as
electricity is generated instead of as a one-time credit, the effective amount of the

31 hwwindcenter.org/sites/default/files/windpermittoolkit_wa_sept-2015v2.pdf
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credit diminishes each year. The Legislature has not modified or extended this tax
preference.??

The taxpayer cost of the renewable energy production credit has increased dramatically since
2012 as the number and size of solar photovoltaic systems has increased. This was particularly
pronounced in 2014 and 2015, when the price of solar equipment decreased significantly and
the incentive rates established in statute yielded high financial paybacks on new systems. The
most recent projection is that the incentive will cost taxpayers $55 million during the 2017-
2019 budget period. Most of the cost is due to incentives to encourage use of Washington-
manufactured equipment rather than to encourage generation of renewable energy.

Growth in taxpayer cost is expected to slow as a result of the caps established in the statute.
However, the caps have also raised concerns because some utilities have chosen to reduce
incentive payments to existing system owners as new systems were added.

Stakeholders in the solar industry have proposed legislation to extend and reform the incentive
program in every legislative session since 2013. Most states are reducing their solar incentives
as system costs are decreasing. Any extension of the Washington program should provide
significantly lower incentive levels and better controls to protect against unreasonably high
payments to project owners.

Carbon Pricing

Executive Order 14-04 created a Carbon Emissions Reduction Task Force (CERT) made up of 21
leaders from business, labor, health, and public interest organizations. The charter of CERT was
to provide the Governor with recommendations on the design and implementation of a
market-based carbon pollution program. The CERT provided a final report to the Governor in
November 2014. 33 The report produced four findings related to the creation of emissions-
based or price-based market mechanisms for greenhouse gas reductions.

e Emissions-based or price-based market mechanisms add unique features to an overall
carbon emissions reduction policy framework.

¢ Thoughtful and informed policy design, drawing on the lessons learned from other
jurisdictions, CERT member perspectives, and additional analysis (see Finding 4), will be
required to achieve either an emissions-based or price-based policy approach that is
workable for the State of Washington.

e Reaching the State’s statutory carbon emissions limits will require a harmonized,
comprehensive policy approach.

32 In addition to these priority items, the Legislature also extended until 2017 a reduction in the business tax on
manufacture of solar energy equipment and components and expanded it to cover manufacture of solar grade
silicon (RCW 82.04.294).

3 www.governor.wa.gov/sites/default/files/documents/CERT_Final_Report.pdf

2017 Biennial Energy Report and State Energy Strategy Update 30



California invested heavily in solar power.
Now there's so much that other states are
sometimes paid to take it

By Ivan Penn

June 22,2017

On 14 days during March, Arizona utilities got a gift from California: free solar power.

Well, actually better than free. California produced so much solar power on those days that it
paid Arizona to take excess electricity its residents weren’t using to avoid overloading its own
power lines. '

ADVERTISEMENT

It happened on eight days in January and nine in February as well. All told, those transactions
helped save Arizona electricity customers millions of dollars this year, though grid operators
declined to say exactly how much. And California also has paid other states to take power.

The number of days that California dumped its unused solar electricity would have been even
higher if the state hadn’t ordered some solar plants to reduce production — even as natural gas
power plants, which contribute to greenhouse gas emissions, continued generating electricity.

Solar and wind power production was curtailed a relatively small amount — about 3% in the first
quarter of 2017 — but that’s more than double the same period last year. And the surge in solar -
power could push the number even higher in the future.




Why doesn’t California, a champion of renewable energy, use all the solar power it can
generate?

The answer, in part, is that the state has achieved dramatic success in increasing renewable
energy production in recent years. But it also reflects sharp conflicts among major energy players
in the state over the best way to weave these new electricity sources into a system still dominated
by fossil-fuel-generated power.

In Western Kern County, solar
panels on almost two square
miles of land form the Beacon
Solar Project, owned by the
Los Angeles Department of
Water and Power. (Mel
Melcon/Los Angels Times)
City officials and builders in
Redondo Beach want a mixed-
use development to replace
‘the current natural gas facility.
They say there is no need to
overhaul the power plant
when there is an abundance of
clean alternatives. (Rick
Loomis/Los Angeles Times)

No single entity is in charge of
energy policy in California.
This has led to a two-track approach that has created an ever-increasing glut of power and is
proving costly for electricity users. Rates have risen faster here than in the rest of the U.S., and

; Californians now pay about 50%
~ more than the national average.

Perhaps the most glaring
example: The California
Legislature has mandated that
one-half of the state’s electricity
come from renewable sources by
2030; today it’s about one-
fourth. That goal once was
considered wildly optimistic. But
solar panels have become much
more efficient and less
expensive. So solar power is
now often the same price or
cheaper than most other types of




electricity, and production has soared so much that the target now looks laughably easy to
achieve.

At the same time, however, state regulators — who act independently of the Legislature — until
recently have continued to greenlight utility company proposals to build more natural gas power
plants.

! State Senate Leader Kevin de
Leon (D-Los Angeles) wants
Calilfornia to produce 100% of
its electricity from clean energy
sources such as solar and wind
by 2045. (Luis Sinco/Los

Angeles Times)

These conflicting energy
“agendas have frustrated state
Senate Leader Kevin de Leon
(D-Los Angeles), who opposes
more fossil fuel plants. He has
introduced legislation that would
L. LR require the state to meet its goal
of 50% of its electricity from renewable sources five years earlier, by 2025. Even more
ambitiously, he recently proposed legislation to require 100% of the state’s power to come from
renewable energy sources by 2045.

“] want to make sure we don’t have two different pathways,” de Leon said. Expanding clean
energy production and also building natural gas plants, he added, is “a bad investment.”

Environmental groups are even more critical. They contend that building more fossil fuel plants .
at the same time that solar production is being curtailed shows that utilities — with the support
of regulators — are putting higher profits ahead of reducing greenhouse gas emissions.

“California and others have just been getting it wrong,” said Leia Guccione, an expert in
renewable energy at the Rocky Mountain Institute in Colorado, a clean power advocate. “The
way [utilities] earn revenue is building stuff. When they see a need, they are perversely
[incentivized] to come up with a solution like a gas plant.” -

California and others have just been getting it wrong.

— Leia Guccione, renewable energy expert at the Rocky Mountain Institute

Regulators and utility officials dispute this view. They assert that the transition from fossil fuel
power to renewable energy is complicated and that overlap is unavoidable.




They note that electricity demand fluctuates — it is higher in summer in California, because of
air conditioning, and lower in the winter — so some production capacity inevitably will be
underused in the winter. Moreover, the solar power supply fluctuates as well. It peaks at midday,
when the sunlight is strongest. Even then it isn’t totally reliable.

Because no one can be sure when clouds might block sunshine during the day, fossil fuel
electricity is needed to fill the gaps. Utility officials note that solar production is often cut back
first because starting and stopping natural gas plants is costlier and more difficult than shutting
down solar panels.

B In the Mojave Desert at the
f California/Nevada border, the
i Ivanpah Solar Electric Generating
| System uses 347,000 garage-door-
B sized mirrors to heat water that
g powers steam generators. This solar
§ thcrmal plant — one of the clean
| energy facilities that helps produce
10% of the state’s electricity. (Mark
Boster / Los Angeles Times)

Eventually, unnecessary redundancy
! of electricity from renewables and
fossil fuel will disappear, regulators, utilities and operators of the electric grid say.

“The gas-fired generation overall will show decline,” said Neil Millar, executive director of

‘ infrastructure at
CAISO, the California
Independent System
#  Operator, which runs
t the electric grid and
shares responsibility for
preventing blackouts
and brownouts. “Right
now, as the new
generation is coming
online and the older
generation hasn’t left
yet, there is a bit of
overlap.”

Utility critics
acknowledge these
complexities. But they




counter that utilities and regulators have been slow to grasp how rapidly technology is
transforming the business. A building slowdown is long overdue, they argue.

Despite a growing glut of power, however, authorities only recently agreed to put on hold
proposals for some of the new natural gas power plants that utilities want to build to reconsider
whether they are needed.

A key question in the debate is when California will be able to rely on renewable power for most
or all of its needs and safely phase out fossil fuel plants, which regulators are studying.

The answer depends in large part on how fast battery storage improves, so it is cheaper and can
store power closer to customers for use when the sun isn’t shining. Solar proponents say the
technology is advancing rapidly, making reliance on renewables possible far sooner than
previously predicted, perhaps two decades or even less from now — which means little need for
new power plants with a life span of 30 to 40 years.

Calibrating thls correctly is crucial to controlling electricity costs.

“It’s not the rénewables that’s the problem. It’s the state’s renewable policy that’s the problem,”
said Gary Ackerman, president of the Western Power Trading Forum, an association of
independent power producers. “We’re curtailing renewable energy in the summertime months. In
the spring, we have to give people money to take it off our hands.”

Not long ago, solar was barely a rounding error for California’s energy prodycers.
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Ih 2010, power plants in the state generated just over 15% of their electricity production from
renewable sources. But that was mostly wind and geothermal power, with only a scant 0.5%
from solar. Now that overall amount has grown to 27%, with solar power accounting for 10%, or




most of the increase. The solar figure doesn’t include the hundreds of thousands of rooftop solar
systems that produce an additional 4 percentage points, a share that is ever growing,

Source: Energy Information Administration California's solar boom The share of the state’s
power generated by solar utilities and rooftop panels has skyrocketed in recent years.

Behind the rapid expansion of solar power: its plummeting price, which makes it highly
competitive with other electricity sources. In part that stems from subsidies, but much of the
decline comes from the sharp drop in the cost of making solar panels and their increased
efficiency in converting sunlight into electricity.

The average cost of solar power for residential, commercial and utility-scale projects declined
73% between 2010 and 2016. Solar electricity now costs 5 to 6 cents per kilowatt-hour — the
amount needed to light a 100-watt bulb for 10 hours — to produce, or about the same as
electricity produced by a natural gas plant and half the cost of a nuclear facility, according to the
U.S. Energy Information Administration.

Fly over the Carrizo Plain in California’s Central Valley near San Luis Obispo and you’ll see
that what was once barren land is now a sprawling solar farm, with panels covering more than
seven square miles — one of the world’s largest clean-energy projects. When the sun shines over



the Topaz Solar Farm, the shimmering panels produce eﬁough electricity to power all of the
residential homes in a city the size of Long Beach, population 475,000.

| A construction crew installs rails to support some
of the 9 million solar panels at the Topaz Solar
Farm near San Luis Obispo. (Joe Johnston / San
Luis Obispo Tribune) The Topaz Solar Farm, one
of the world’s largest solar plants, blankets the
Carrizo Plain in the Central Valley. It supplies
electricity to Pacific Gas & Electric Co. (NASA)

Other large-scale solar operations blanket swaths of
the Mojave Desert, which has increasingly become
a sun-soaking energy hub. The Beacon solar

project covers nearly two square miles and the
Ivanpah plant covers about five and a half square

miles. &

The state’s three big shareholder-owned utilities now count themselves among the biggest solar
power producers. Southern California Edison produces or buys more than 7% of its electricity
from solar generators, Pacific Gas & Electric 13% and San Diego Gas & Electric 22%.

Similarly, fly over any sizable city and you’ll see warehouses, businesses and parking lots with
rooftop solar installations, and many homes as well.

With a glut of solar power at times, CAISO has two main options to avoid a system overload:
order some solar and wind farms to temporarily halt operations or divert the excess power to
other states.

That’s because too much electricity can overload the transmission system and result in power
outages, just as too little can. Complicating matters is that even when CAISO requires large-scale
solar plants to shut off panels, it can’t control solar rooftop installations that are churning out
electricity.

CAISO is being forced to juggle this surplus more and more.

In 2015, solar and wind production were curtailed about 15% of the time on average during a 24-
hour period. That rose to 21% in 2016 and 31% in the first few months of this year. The surge in
solar production accounts for most of this, though heavy rainfall has increased hydroelectric
power production in the state this year, adding to the surplus of renewables.

July 14 Jan. *15 July Jan. 16 July Jan. *17 0 30K 60K 90K Volume of power curtailments (in
megawatt-hours) P. Krishnakumar / @latimesgraphics Source: Cal-ISO March
*1782,083megawatt-hours Pulling the plug California’s clean energy supply is growing so fast
that solar and wind producers are increasingly being ordered to halt production.




Even when solar production is curtailed, the state can produce more than it uses, because it is
difficult to calibrate supply and demand precisely. As more homeowners install rooftop solar, for
example, their panels can send more electricity to the grid than anticipated on some days, while
the state’s overall power usage might fall below what was expected.

This means that CAISO increasingly has excess solar and wind power it can send to Arizona,
Nevada and other states. -

When those states need more electricity than they are producing, they pay California for the
power. But California has excess power on a growing number of days when neighboring states
don’t need it, so California has to pay them to take it. CAISO calls that “negative pricing.”

Why does California have to pay rather than simply give the power away free?

™,
Y,

When there isn’t demand for all the power the state is producing, CAISO needs to quickly sell
the excess to avoid overloading the electricity grid, which can cause blackouts. Basic economics
kick in. Oversupply causes prices to fall, even below zero. That’s because Arizona has to curtail
its own sources of electricity to take California’s power when it doesn’t really need it, which can
cost money. So Arizona will use power from California at times like this only if it has an
economic incentive — which means being paid.

In the first two months of this year, CAISO paid to send excess power to other states seven times
more often than same period in 2014. “Negative pricing” happened in an average of 18% of all
sales, versus about 2.5% in the same period in 2014.

Most “negative pricing” typically has occurred for relatively short periods at midday, when solar
production is highest.

But what happened in March shows how the growing supply of solar power could have a much
greater impact in the future. The periods of “negative pricing” lasted longer than in the past —
often for six hours at a time, and once for eight hours, according to a CAISO report.

The excess power problem will ease somewhat in the summer, when electricity usage is about
50% higher in California than in the winter.

But CAISO concedes that curtailments and “negative pricing” is likely to happen even more
often in the future as solar power production continues to grow, unless action is taken to better
manage the excess electricity.



The sprawhng Ivanpah Solar Electric Generatmg System owned by NRG Energy and
BrightSource Energy, occupies 5.5 square miles in the Mojave Desert. The plant can supply
electricity to 180,000 Pacific Gas & Electric and Southern California Edison customers. (Mark
Boster/Los Angeles Times) '

Arizona’s largest utility, Arizona Public Service, is one of the biggest beneficiaries of
California’s largesse because it is next door and the power can easﬂy be sent there on
transmission lines. , :

On days that Arizona is paid to take California’s excess solar power, Arizona Public Service says
it has cut its own solar generation rather than fossil fuel power. So Cahforma s excess solar isn’t
reducing greenhouse gases when that happens.

CAISO says it does not calculate how much it has paid others so far this year to take excess
electricity. But its recent oversupply report indicated that it frequently paid buyers as much as
$25 per megawatt-hour to get them to take excess power, according to the Energy Information
Administration.

That’s a good deal for Arizona, which uses what it is paid by California to reduce its own
customers’ electricity bills. Utility buyers typically pay an average of $14 to $45 per megawatt-
hour for electricity when there isn’t a surplus from high solar power production.




With solar power surging so much that it is sometimes curtailed, does California need to spend
$6 billion to $8 billion to build or refurbish eight natural gas power plants that have received
preliminary approval from regulators, especially as legislative leaders want to accelerate the
move away from fossil fuel energy?

The answer depends on whom you ask.

Utilities have repeatedly said yes. State regulators have agreed until now, approving almost all
proposals for new power plants. But this month, citing the growing electricity surplus, regulators
announced plans to put on hold the earlier approvals of four of the eight plants to determine if
they really are needed.

Big utilities continue to push for all of the plants, maintaining that building natural gas plants
doesn’t conflict with expandmg solar power. They say both paths are necessary to ensure that K
California has reliable sources of power — Wherever and whenever it is needed oL

The biggest industrial solar power plants, they note, produce electricity in the desert, in some
cases hundreds of miles from population centers where most power isused. ° :
At times of peak demand, transmission lines can get congested, like Los Angeles highways.
That’s why CAISO, utilities and regulators argue that new natural gas plants are needed closer to
big cities. In addition, they say, the state needs ample electricity sources when the sun isn’t
shining and the wind isn’t blowing enough.

Utility critics agree that some redundancy is needed to guarantee reliability, but they contend that
the state already has more than enough.

California has so much surplus electricity that existing power plants run, on average, at slightly
less than one-third of capacity. And some plants are being closed decades earlier than planned.

As for congestion, critics note that the state already is crisscrossed with an extensive network of
transmission lines. Building more plants and transmission lines wouldn’t make the power system
much more reliable, but would mean higher profits for utilities, critics say.

That is what the debate is about, said Jaleh Firooz, a power industry consultant who previously
worked as an engineer for San Diego Gas & Electric for 24 years and helped in the formation of

CAISO.

“They have the lopsided incentive of building more,” she said.



Jaleh Firooz, who worked 24 years as an engineer for San Diego Gas & Electric Co., says
utilities seeking higher profits “have the lopsided incentive of building more” power plants and
transmission lines. (Robert Gauthier/Los Angeles Times)

The reason: Once state regulators approve new plants or transmission lines, the cost is now built
into the amount that the utility can charge electricity users — no matter how much or how little it
is used.

Given that technology is rapidly tilting the competitive advantage toward solar power, there are
less expensive and cleaner ways to make the transition toward renewable energy, she said.

To buttress her argument, Firooz pointed to a battle in recent years over a natural gas plant in
Redondo Beach.

Independent power producer AES Southland in 2012 proposed replacing an aging facility there
with a new one. The estimated cost: $250 million to $275 million, an amount that customers
would pay off with higher electricity bills.

CAISO and Southern California Edison, which was going to buy power from the new plant,
supported it as necessary to protect against potential power interruptions. Though solar and wind
power production was increasing, they said those sources couldn’t be counted on because their
production is variable, not constant.

The California Public Utilities Commission approved the project, agreeing that it was needed to
meet the long-term electricity needs in the L.A. area.




But the California Coastal Conservancy, a conservation group opposed to the plant,
commissioned an analysis by Firooz to determine how vital it was. Her conclusion: not at all.

Firooz calculated that the L.A. region already had excess power production capacity — even
without the new plant — at least through 2020.

Along with the cushion, her report found, a combination of improved energy efficiency, local
solar production, storage and other planning strategies would be more than sufficient to handle
the area’s power needs even as the population grew.

She questioned utility arguments.

“In their assumptions, the amount of capacity they give to the solar is way, way undercut because
they have to say, ‘What if it’s cloudy? What if the wind is not -blowing?’ * Firooz explained.
“That s how the game is played. You build these scenarios so that it bas1callygust1ﬁes what you _
want.

In their assumptions,.the-amount of capamty they give to the solar ~1S way, way undercut because
they have to, say, What ifit’s cloudy‘7’ - .

— Jaleh Flrooz, power-industry consultant

Undeterred, AES Southland pressed forward with its proposal. In 2013, Firooz updated her
analysis at the request of the city of Redondo Beach, which was skeptical that a new plant was
needed. Her findings remained the same.

Nonetheless, the state Public Utilities Commission approved the project in March 2014 on the
grounds that it was needed. But the California Energy Commission, another regulatory agency
whose approval for new plants is required along with the PUC’s, sided with the critics. In
November 2015 it suspended the project, effectively killing it.

Asked about the plant, AES said it followed the appropriate processes in seeking approval. It
declined to say whether it still thinks that a new plant is needed.

The existing facility is expected to close in 2020.

. A March 2017 state report showed why critics are confident that the area will be fine without a
new plant: The need for power from Redondo Beach’s existing four natural gas units has been so
low, the state found, that the units have operated at less than 5% of their capacity during the last
four years.

Contact the reporter. For more coverage follow @ivanlpenn

Credits: Times data editor Ben Welsh and staff writer Ryan Menezes contributed to this report.
Ilustrations by Eben McCue. Graphics by Priya Krishnakumar and Thomas Suh Lauder.
Produced by Sean Greene
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It’s the No. 1 Power Source, but
Natural Gas Faces Headwinds

By IVAN PENN MARCH 28, 2018

As environmental concerns drive power companies away from using coal,
natural gas has emerged as the nation’s No. 1 power source. Plentiful and
relatively inexpensive as a result of the nation’s fracking boom, it has been
portrayed as a bridge to an era in which alternative energy would take

primacy.

But technology and economics have carved a different, shorter pathway
that has bypassed the broad need for some fossil-fuel plants. And that has put
proponents of natural gas on the defensive. '

Some utility companies have scrapped plans for new natural-gas plants in
favor of wind and solar sources that have become cheaper and easier to install.
Existing gas plants are being shut because their economics are no longer
attractive. And regulators are increasingly challenging the plans of companies

determined to move forward with new natural-gas plants.
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literally be put on a train and brought online within a year. It is moving so fast
that even critics of the old path like myself have been taken by surprise.”

The shifting dynamics are being seen in the Western states in particular
— driven not only by economics, but by regulation and climate as well.

The Arizona Corporation Commission, which regulates the state’s investor-
owned utilities, recently refused to endorse plans by three power companies
that included more natural-gas facilities. Commissioners directed them to
make greater use of energy storage and plants that produce zero emissions.

- “It’s very erratic What we’re now doing with power,” said Ahdrew M.
Tobin, an Arizona commissioner who led efforts to block new gas plants. “I am
* so nervous that we will end up building a lot of capital plant that doesn’t stand
the test of time.” | | |

Some feel the push to get beyond natural gas may be tooc much, too soon.
Officials at Arizona Public Service, the largest utility in the state, said they
needed to include new naturai—gas development as part of an overall mix,
partly because of the state’s round-the-clock air-conditioning demands.

“Our needs are different than other utilities,” said Greg Bernosky, the
utility’s director of state regulation and compliance. “We need resources that
can have a long duration when our load is high, well after the sun has set.

Natural gas resources provide that ﬂeXibility.”

Nationwide, other utility executives, power producers and federal
regulators have also argued that a healthy power grid requires consistent,
power, even when the sun doesn’t shine or the wind ceases to blow. The more
solar and wind power that is added to the electric grid, they say, the greater
the need for reliable backup sources like natural gas.

“Gas has got to be part of that equation,” Robert F. Powelson,a
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And he argued that even recent advances in storage did not justify an
overreliance on alternative energy, however inexpensive. “Storage is great,”
said Mr. Powelson, a nominee of President Trump and a former chairman of
the Pennsylvania Public Utility Commission. “But that is not a reliable long-

term solution to the energy markets.”

Natural gas isn’t likely to be unseated as the country’s primary source of
electricity generation anytime soon. In fact, utility companies plan to add
moré natural-gas plants than any other source, including all alternative
energy sources, like solar, wind and hydropower, combined.

But fhe calculus is rapidly shifting as the prices of wind and solar power
contlnue to fall. According to the Department of Energy, power generated by
natural gas declined 7.7 percent in 2017.

And the latest report by Lazard, the financial advisory and management
firm, found that the cost of power from utility-scale solar farms was now on a
par with natural-gas generation — and that wind farms were less expensive
still. '

Lazard calculated the unsubsidized cost of wind power at 3 cents a
kilowatt-hour, while natural gas and solar energy were a little more than 4
cents. The typical American household pays 12.5 cents a kilowatt-hour for
electricity, according to the United States Eﬁergy Information Administration.
(The cost beyond generation reflects transmission, taxes, and other utility
expenses and profits.)

Moreover, the market equation in the:West s driven:largely-by-Californis
the sixth-largest economy in the world, which has mandated that 50 percent
of its power be generated from renewable sources by 2030. With a regional

‘energy market run b _ Vthg_ state’s  electricity grld overseer, the California
okt sﬂ-fuel plants have had n reasmg dlfﬁ ultyv o
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demanding that utilities rethink how they manage their systems to reduce

carbon emissions.

Some power producers have bristled at the mandates, even scaling back
their operations in certain markets because, they said, it became too difficult
to compete without losing money.

NRG Energy, for example, announced this month that it would close
three natural-gas plants in California because of the regulatory push for clean

energy.

; After NRG’s announcement, Calpine, a po'w'er company béised in
" Houston, said it would suspend plans to build a natural-gas plant in -
California. - '

“We cannot invest a single dollar in California,” Thad Hill, Calpine’s chief |
executive, said. “I would not call California a true competitive market.”

But a big Oregon utility, Portland General Electric, has embraced clean-
energy mandates to ease it off dependence on fossil fuels.

“First off for us, climate change is real and we have to diversify our mix,”
Dave Robertson, the company’s vice president for public policy. “We’re
driving more and more toward a decarbonized future. We really feel like we've
got to own that. It’s really where the science is taking us.”

This month, Portland General entered into an agreement to buy surplus
hydropower from the Bonneville Power Administration — the surplus arises
largely from California’s turn to other renewable sources — helping the utility
avoid construction of natural-gas plants to replace a coal facility.

“There are surpluses of energy that are looking for markets,” said Brett

Sims, Portland General’s director of strategic planning and resource strategy.

4
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Distributed Generation

Helpful Information & Documents

Renewable Energy System Owners

Renewable Energy works at Kittitas PUD with the help of the Washington State Department of
Revenues Renewable Energy Cost Recovery Incentive Payment Program. Kittitas PUD
administers this program on behalf of the DOR annually from July 1st through the following
June 30th to qualifying customers in accordance with WAC 458-20-273. This program allows
individuals that generate electricity from solar power, wind power or anaerobic digesters to
receive a production incentive. Incentives are capped and the program expires June 30, 2020.

Washington State DOR Incentive Cap Update

On July 7, 2017 the Washington State Legislation passed Senate Bill 5939 that promotes a
sustainable, local renewable energy industry through modifying renewable energy system tax
incentives and providing guidance for renewable energy system component recycling.

Kittitas PUD is currently reviewing this legislation in order to modify our Distributed Generation
program to be in compliance with this legislation. It is the decision of the District that we will
not approve any new systems until this review is complete.

The District will accept applications for projects to secure a place "line" on a first come first
served basis once the Districts review is complete. All applicants and known installers will be
sent an updated applicant packet upon review completion. Customers can either apply online or
the application can be found here and printed out to send in. .

Distributed Generation application checklist
Distributed Generation Application
Power Purchase and Interconnection Agreement

Renewable Energy System Cost Recovery Annual Incentive Payment Application
A copy of this document can be located electronically here.

Renewable Energy System Cost Recovery Certification

A copy of your State approved Certification is required to be submitted with your payment
application for new customers. If you have submitted your certification previously we have a
copy in your customer file and you do not need to send another copy at this time.

If you would like more information on this program WAC 458-20-273 “Renewable energy
system cost recovery” explains in depth the rules and regulations for this program.
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Executive Summary

This report quantifies the technical potential of photovoltaic (PV) systems deployed on rooftops in
the continental United States, estimating how much energy could be generated by installing PV on
all suitable roof area. The results do not exclude systems based on their economic performance, and
thus they provide an upper bound on potential deployment rather than a prediction of actual
deployment.

Although methods have been developed to estimate rooftop PV technical potential at the individual
building level, previous estimates at the regional and national levels have lacked a rigorous
foundation in geospatial data and statistical analysis. This report helps fill this gap by providing a
detailed data-driven analysis of U.S. (national, state, and ZIP-code level) rooftop PV availability
and technical electricity-generation potential. First, we use light detection and ranging (lidar) data,
geographic information system (GIS) methods, and PV-generation modeling to calculate the
suitability of rooftops for hosting PV in 128 cities nationwide—representing approximately 23% of
U.S. buildings—and we provide PV-generation results for a subset of these cities. Second, we
‘extend the insights from this analysis of areas covered by lidar data to the entire continental United
States. We develop two statistical models—one for small buildings and one for medium and large
buildings—that estimate the total amount of roof area suitable for hosting PV systems, and we
simulate the productivity of PV modules on the roof area to arrive at the nationwide technical
potential for PV.

Our analysis of the trends in the suitability of rooftops for hosting PV systems reveals important
variations in this key driver of rooftop PV technical potential that have not been captured by
previous approaches. Figure ES-1 shows the results—from our statistical modeling grounded in
lidar data—for the percentage of small buildings that are suitable for PV in each ZIP code in the
continental United States. In the figure we can identify regional trends in the suitability of small
building rooftops, with high densities of suitable small buildings in California, Florida, and the
West South Central census division. Such trends are also critical to estimating PV technical
potential at finer resolution, and our report illustrates this with a high-resolution analysis of 11
representative cities.

Figure ES-2 shows the annual energy generation potential from rooftop PV as a percentage of each
state’s electricity sales in 2013. The estimates of energy generation are based on the rooftop
suitability of small, medium, and large buildings as well as specific roof orientations, local solar
resources, PV system performance assumptions, and building footprints.

! Because the medium and large building estimates arc available only at the state level, the combined results are
presented at that level. -
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Figure ES-2 shows that California has the greatest potential to offset electricity use—its rooftop PV
could generate 74% of the electricity sold by its utilities in 2013. A cluster of New England states
could generate more than 45% because these states’ low per-capita electricity consumption offsets
their below-average solar resource. Washington, with the lowest population-weighted solar resource
in the continental United States, could still generate 27%. Some states with below-average solar
resource (such as Minnesota, Maine, New York, and South Dakota) have similar or even greater
potential to offset total sales compared to states with higher-quality resource (such as Arizona and
Texas).

The difference between Florida and other South Atlantic states illustrates the interplay between
variables that affect technical potential. Florida can offset 47% of its total consumption despite
having an average household consumption of 130% of the national average. This is largely
explained by significantly below-average electricity consumption outside of the residential sector,
which makes the state’s total per-capita electricity sales slightly lower than the national average. In
contrast, the other South Atlantic states range from a potential 23% to 35% of electricity offset
owing to lower average rooftop suitability (see Figure ES-1 %), slightly lower quality solar resource,
and higher per-capita total electricity sales. -

Table ES-1 shows our aggregate results.® The total national technical potential of rooftop PV is
1,118 gigawatts (GW) of installed capacity and 1,432 terawatt-hours (TWh) of annual energy
generation. This equates to 39% of total national electric-sector sales, and it is significantly greater
than a previous National Renewable Energy Laboratory estimate of 664 GW of installed capacity
and 800 TWh of annual energy generation (Denholm and Margolis 2008). The difference can be
attributed to increases in module power density, improved estimation of building suitability, higher
estimates of the total number of buildings, and improvements in PV performance simulation tools
that previously tended to underestimated production. .

Although only 26% of the total rooftop area on small buildings (those with a footprint smaller than
5,000 ft?) is suitable for PV deployment, the sheer number of buildings in this class gives small
buildings the greatest technical potential. Small building rooftops could accommodate 731 GW of
PV capacity and generate 926 TWh/year of PV energy, which represents approximately 65% of
rooftop PV’s total technical potential. Medium and large buildings have a total installed capacity
potential of 386 GW and energy generation potential of 506 TWh/year, which represents
approximately 35% of the total technical potential of rooftop PV.

These results are sensitive to assumptions about module performance, which is expected to continue
improving over time. For example, this analysis assumed a module efficiency of 16% to represent a
mixture of various technology types. If a module efficiency of 20% were assumed instead, which
corresponds to current premium systems, each of the technical potential estimates would increase
by about 25% above the values stated in this report. Furthermore, our results are only estimates of
the potential from existing suitable roof planes, and they do not consider the immense potential of
ground-mounted PV. Actual generation from PV in urban areas could exceed these estimates by

% Figure ES-1 shows suitability results for only small buildings because more than 99% of medium and large buildings
have at least one roof plane suitable for a PV system.

3 Because the relative magnitudes of the results are a strong function of the square footage used as a cutoff between
building classes, these results should not be presented without that information.
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installing systems on less suitable roof area, mounting PV on canopies over open spaces such as
parking lots, or integrating PV into building facades.

Because our results are estimates of technical potential, they do not consider what would be
required to use all the potential PV-generated energy. In practice, the integration of a significant
quantity of rooftop PV into the national portfolio of generation capacity would require a flexible
grid, supporting infrastructure, and a suite of enabling technologies.

Table ES-1. Estimated Suitable Area and Rooftop PV Technical Potential by Building Class

» : Annual Annual
Building Class Total s‘f't-able I;nstallt_ad Generation Generation
sl ) Area (Billions Capacity : P
(Building Footprint) £ m?2 Potential (GW) Potential Potential (% of
: of m’) (TWhiyear) National Sales)

~"Medium (5,000-25,000 ft°)

~ All Buildings 8.13 1,118 1,432 38.6%

Many opportunities exist for expanding on the data, methods, and results from this report. Our base
data set can be combined with numerous other data sets—such as insolation data, market data, and
end-use electricity consumption data—to provide more precise and actionable information than has
been available previously. To that end and to encourage municipalities, utility providers, solar
energy researchers, and other PV stakeholders to use the data for their own purposes, we have
posted supporting data and documentatlon of the methods we used to perform our analysis on the
NSRDB Data Viewer website.* The models developed here also can be applied generally in areas
where lidar data may not be available, both for making estimates of rooftop areas for arbitrary
geographies and in stochastic simulations where statistically representative buildings are needed.

4 See maps.nrel.gov/pv-rooftop-lidar.
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Table 5. Estimated Rooftop PV Technical Potential of Medium and Large Buildings by State

Annual Installed Annual Total Roof Area
State Generation Capacity Generation Suitable for PV
Potential Potential Potential Deployment

(% of sales) (TWhiyear) (millions of m?)

(GW)

Rhode Island 25.4% 16 20 13.7

At

Massachusetts 21.5% 104 19 824

Florida 16.2% 25.9 , 213.6

3
i
#

“ Missouri 14.5% 94 12.1 78.1

| Pennsylvania 11.3% 14.0

' Oregon 10.8% 44 5.1 35.6

" Alabama 10.7% 7.2 9.4 58.6
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Annual Instalied Annual Total Roof Area

State Generation Capacity Generation Suitable for PV
Potential Potential Potential Deployment
(% of sales) (GW) (TWhlyear) (millions of m?%)

Mississippi 10.6% 3.9 5.2 31.8

Ténneésee 7.4 9.6 60.4

Washington

North Dakota

Wyoming 1.8% 0.2 0.3
Continental U.S. Total 13.6% 386.5 506.0 3,207.4
33
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(swallows) tc stnctly aquatic feeders {grches} to gmund feedexs, (madmnners} ta Laptms (hawk:s and

his W'itﬁ:i r«im

pledamrs_ Predatmﬂ .was_ {iﬂcumented mnsﬁy atthe _
as'saciafﬁi' with stramﬁng or nonfatal imp frauma with the panels; leaving bardg vn}nerable; to r&cldent
" ", was unique to the power tower

all video. cameras sufficient to provide 360 degres: coverage armmd gach tnwer 10 record birds
(and bats) entering and exiting the flux : :

2} F or ai least two years (and in‘addition to planned monitoring proiocol) cmlduct daﬂy surveys for
birds: (at all three facﬂmcs) as well as insects and bats (in. the cendenser hmldmg at Ivaﬂpah) aronnd each
tower at the base of and immediately adjacent fo the towers in the area-cleared of}vegetatmn Timing of
daily:surveys catrbe adjusted to minimize scavenger removal of carcasses as recommended by the TAC.
Surveys in the late afternoon might be optimal for bird carcasses, and first i_i_g_h’t for bat carcasses.
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3) Use dogs: for monitoring smveys to detect dead and injured birds that have hidden themselves in
the brush, both inside and outside the perimeter of the facility

4y Todecteass removal of carcasses, implemmet appropriate raven detetrent actions

“Bivd Mortality Avoildanée Meatares!

1) Increase cleared area around tower at Ivanpah to decrease atiractive habitat, at Jeast out to fence

, ual cues to-existing panels at all three facilities and incorporate info new panel
desxgn.-: Hesé ciies shiould inchide UV-reflective or solid, contrasting bands spaced no further than 28 cm
from each othier

3)  Suspend power tower operation:during peak migration times for indicated species
4y : Avéi’ii’:;ife‘rﬁéaiﬁﬁéﬁt&ﬁdﬁ*of mirrors whenever -péssibleg for example tilt mitors dmmgwashmg
5

6)

ﬂzzx ( f the eﬁ'ccts of }ngh tempera‘rures on feathﬁr strucmre
¢ behavior of insects and birds in response fo the flux and related phenomena: (e
“hght ciauﬁs”} are all essential if we are tounderstand the ‘seope of solar facility-effects on wildlife.
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Introduction

The National FlSh and Wildlife Forensics Laboratory was Tequested to determine cause Qf death for bards
fmmd at faczimes that generate elecmmty from solar. energy Solar geueraung facilities can be classified
mto: three inajor types photovoltaic sites, trough systems and solar power towers: There is much wntten
about these systems so this report will niot inchide any technical details, but snnply mermon the L
dxfferences and their potentml lmpacl on birds, : :

1} Phntovoltaic systems dlrect,ly convert the sun s hght mta

Absorber:

ing:th electrn:lty The gerr:cived
atimatic impact with the murqrs
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Figure 1: Three grades of flux injury based on extent
and severity of burning, Grade 1 (mp};"Ye]iuw-
rumped'Wéfb%er with less than 50% of the flight
f’ea’ché?s‘ affected {note sparing of the yellow rump

feathers). Grade 2 {middle); Northern Rough-winged
Swallow initially found alive but unable to fly, with

_ greater than 50% of the fl;ght feathers affected.
Grade 3 (bottom); MacGllhvray’s Warb]er with
chamng of feathers around the head neck ‘wings '
andail.

§11¢ ecologltai {ype fmm stﬁcﬂy aenal feeders
and §WKHDWS) to strxcﬂy aquatlc fcf.:ders

- idgniiﬁéd were: equaliy dmded amang resulcuf and non-
specics were tepresented. :

This dataset is nat suitable for statistical analysis, due to the opportunistic and unstandardized collection
of avian remains at the facilities; and the lack of baseline data on bitd diversity and abundance at each
site. Nevertheless, a few conclusions can be rioted. First, these data do net support the idea that these solar
facilities are attracting particular species. OF the 71 bird species identified in remains, only five species
were recovered from all three sites. These five were American Coot, Mourning Dove, Lesser Nighthawk,
Tree Swallow, and Brown-headed Cowbird, again emphasizing the ecological variety of birds vulnerable
to mortality at the solar facilities. Over two-thirds (67%) of the species were found at only a single site
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Table 2. Species identified from avian remains at the Desen: Sunlight phatwoltmc Solar faclhty MNI=
minitum number of individuals of each species represented by the identifiable remains. Tn some cases

= CmnamanfBlue—wmged Teal), closely related species could not be distinguished based on the
available remains, but the Foraging Zone and Residency Status could still be coded, due to the ecological
sumiantles of the spacxes involved. Total identified birds = 56. ' B
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» grebes, which are nnable to easily-take off fiom land. Tlus sugs.{ests a link between predation and -
sirandmg an&éor unpact resuftmg fmm conﬁlsmn of the: seiar paﬂels wnh water (sec Dlscusman)

i ?dmbaﬁétréagﬁ faeffféy_{ﬁehé$£$}r ' L e

Thirty-one brrds were collected from this site. There were 15 spmes reprcsented Those fmmd in‘the
greatest numbers were Brown-headed Cowbirds and CHff Swallows, though no more than 6 individuals
fmm any gwen specxes were recovered Gvezall n:arcass quahty was: poor and precl d deﬁnmve cause

' fractm'es and hemorrhage note 10
: and a ng-bﬂicd Gull '

ﬁawm’ tawer ftxcsfxty {Ivanpa!}}

| Figure 3; contour feather
from the back of a House -
Finch with Grade 3 solai
flux injury. The feather has
curling and charriig limited
to the exposed tip.
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‘anse of Death o v : Desert i
Ivanpah Genesis = Sunlichi Total

olar Flux
§ Impactirauma
| Predation trauma.
| Trauma of undetermined caunse

| Emaci : :
| Undetermined (remains in poor condition) -
evident canse of death




(28%)1ﬁ d other evidence ,ﬁifatufe.'ti_ﬁﬁma. Remaining carcasses (6) w "i'in;:ompiefé_.a’iidza- erade could

Figure 5: The dorsa! aspect of the wing: fmm a Pcmgrme Faiccm (the same blid as shown in Fi igure 4}
with Grade 2 lesions. Note extensive curling of feathers without visible charring, This bird was found
alive, unable fo fly, emaciated and died shortly thereafter. These findings demonstrate fatal loss of
funetion due tosolar flux exposure in the absence of skin or other soft tissue burns.

Among the solar flux cases, a vanety of bird species were affected though all'but one: (a faptor) was a
passerine (Appemﬁx 2) House Finches and yellow—nunped Warblers were most often represented (10;’47
and 12/47 respectively). For the birds in which species could be determined (41/47), insects were a major

Page 14 of 28






Figure 6: The Ivanpah Solar Electric Generating System as seen via satéllite. The mirrored panels
are 5 x 8§ feet. -




Therc is gwwmg concetn about ‘poianzed I;ght poﬁizﬁaa” asa soutce: of mortahty for Wﬁdhfe with

4, pp 14.—1 5)_

Varxabieszth&t may: affect he ilb

lated impact frauma and stranding, Water bit
Stmhgﬁt Ofthe }5 bi":ds tha dacd due

Page 17 of 28




these water birds is such that locomotion on land'i is difficultor Im;)ossﬂﬂe Gfebes inparticilar have very
Timited mobility on land and require a run across water in order to take off ( Jehl, J. R.. 1996. Mass
mortality events of Eared Grebes in North America. Journal of Field: Omithology 67: 471-476) Thus, -
these birds likely did not reach their final location intentionally. Puﬁds at the PV and trough sites are -
fenced. prohibiting térrestrial access by predators. Birds on the water or banks: of the pond are ,
inaccessible to resident predators. Therefore, itis unlikely that the birds were captured at the pond and
transported by a predator into the area of the panels. Attempts to.land or feed on the panels because of
their: deceptive appearance may have injured the birds to the point that they could-not escape to safety, or
inadvertently stranded the birds on a substrate from which they could not take flight, We believe that an
inability to quickly flee after striking the panels and stranding on the ground left thest ;rds valierable to
oppﬂmnnstlc pledators At Ieast wo types nf predators k}t foxes and ravens ved i

commzmmatﬁm and observatxon RAK) Addmoaaﬁy hx&tones for m
document cmcasses t‘aund near kit fox shei{ers or bemg eaten or:

od ,sse’l fears 'and peﬂcardial hcmdrmage, Burns from
] athers and soft tissues and histopathologic findings of
e 1 \n‘atory mucosa. None of these were characteristics of flux
efe ﬁver-represente& had bums genera!ly hmited to the feaihers and

. lmpact trauma following direct Lieat damagc to feathers and subsequeut loss of flight ability
e starvation and/or thermoregulatory dysfunction following direct heat damage to feathers

-« shock _

» - §Oft tissue damage followmg whole-body exposuie to hig_h heat

« - ocular damage following exposuze to bright light.

‘Necropsy findings from this study are most supportive of the first three néchanisnis. 7
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Loss of feather integrity has aﬁ‘ects on-a bird’s ability to take off, land, sustain flight and maneuver. Tail
feathers are needed for lift production and maneuverabﬁ;ty femiges are needf:d for thrust and 1ift and
feathers aiong; the propatagzmn and csvsrts confer: smooﬁmess toithe: avxau anfo;l Shortenmg of pnmary

suppomve of dehihtatlon subse
requtred 10 1mderstand hﬂw
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Other/Undetermined:

Poweiline. electfoéntion was the cause of death for one bird (a juvenile Common Raven) at the Ivanpah
facility. Electrocution at these solar facilities is a potential hazard but; thus far, appears to be an
uncommon cause of death.

Smashed birds (13/233) were found at all three locations. Detailed carcass collection information-was
provided for 6; all were found onroads. Though poor carcass quality inall cases precluded definitive
cause death determination, circumstances and carcass condition suggest vehicle trauma-as the canse of
deaths. The relatively low mumbers of vehicle collisions may be attributed to slow onssite vehicle speeds
and light traffic. Viehicle collisions, therefore; do not appear o be a'major source of morfahty and would
be expected to decrease as construction ends : , —v

‘There was a Eatge nmnber of. bmis (85f233) for whlch a-cause of dcaﬂi c

An ecological trap is a situation that results in an’ ammal selectmg a habitat that reduces its fitness relative
o othel avaﬂable habitats (Robertsen, B A and R L. Hutto. 2006. A ﬁ‘amework for understandmg

Rehage and Slh A.2013. Ecolog;malﬂimvclty and the emergcnce of evolmieuary traps. Trends in
Ecology and Evoltmon 28 552-%60)

A-wide variety of czrcumstances may create ece%o gical traps. ranging from subtle (songbirds attracted to
food resources in city. parks where. they are vulnerable to-unnaturally high populatmﬂs of predators) to
- direct (birds are attracted to oil-filled ponds, believing it to be water, and become trapped). It appears that
~ solar flux facilities: may act as “mega-traps,” which we define as artificial features that attract and kill
species of multiple trophic layers. The strong light emitted by these facilities attract insects, which in turn
attract msect-eatmg birds, which are incapacitated by solar fluxi m_;m‘y thus aﬁlactmg predators and
creating an em‘lre fm(i chain yulnerable to injury-and death.

OLE staff observed large numbers of insect carcasses throughout the Ivanpah site during their visit. In
some places there were hundreds upon hundreds of butterflies (including monarchs, Danaus plexippus)
and dragonfly carcasses. Some showed singeing; and many appeared to have just fallen from the sky.
Careful observation:with binoculars showed the insects were active in the bﬁght area-around the boiler at
the top of the tower. It was deduced that the solar flux creates such a bright light that it is brighter than the
surrounding daylight. Insects were atiracted to the light and could be seen actively flying the height of the
tower. Birds were also observed feeding on the insects. At times birds flew into the solar flux and ignited.
Bird carcasses recavered from the site showed the typical singed feathers. The large populations of insects
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 heliostats are focused on the
7 solar tow r the beams multiply the strength of
sunhgllt by 5000 times, ‘and this geﬁerates
tcmperamres , ,solar tower mn excess ef

2151 (“How do they do it Wag TV |
for Drscovery Channel, Season 3, Episode 15,
“Des;gn Alr_plan TParachutes Create Solar

: Figuré g EOWe'r 1 (bright white)vis" shown under power. fi—'ﬁWér 2 {black) isnot operati




in space where the b
- aplace where ¢




BEIE G L P RO 1)

500° Celsius (842° and 932° Fahrenheit
respectively) the feathers singed as soon as they
made contact with the superheated air (Figure 11).

" Therefore, when singed birds are found, it can be
inferred that the temperatures in the solar flux at the
time & bird flew through it was at least 400° Celsius

’ it). This mference is consmtent with
¢ destred opm"anng tempetature of 4 power tower
solar bmle; {482" Ceisms) ;

-Figure 11: Results of exposing
feathers to different temperatures
{in-degrees Celsius)

5 at aH three types of sclar plznts were: suscepubie to xmpact irauma and
as. umque fo the pawer towef facﬂny Salar facﬂ;t;es m general de nrrt

somrces were present

Specific hazards were identified, including vertically-oriented mirrors or oﬂm‘ smoothreﬂecmva paneIS' '
water-like reflective or polarizing panels; actively fluxing. towers; apen bmhe  of water; aggregations-of
insects that attracted insectivorous birds; and resident gzedators Making towers, ponds and panels 1és$
attractive or accessible to birds may mitigate deaths. Specxfic actions include placing perch-guards-on

‘power tower raxhngs near the flux field, properly netting or otherwise ¢ covering ponds,, tilting heliostat

TITOTS: ctunng washing and suspending power tower operamm at peak migration nmes
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_Appendix 1. LlSt of all 71 species recovered from the three solar energy sites. Tn t}:us table, remains of
closely related taxa that could not be definitively identified (e.g. Cmmmon&hm—wmged Teal and Black-
throated/Sage Sparrow) are assigned to the ‘biogeographically more likely taxon. In all such cases, the
_posszble taxa are ecoiogmally similar. All of these specms are MBTA-listed.

{ Mourning Dove

| Common Poorwill

el Swallow - T{tch}cmem ‘bicolor
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SPECIES




»Anpﬁﬁdﬁx_Z;v‘Sp:eci:eé'with‘ solar flux burns

| Common Name
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