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A R T I C L E S

In Search of Sustainability:
Unraveling the Water Quality and
Quantity Impacts of Energy Production
By Megan Galey* & Scott Stewart**

D

eveloping a sustainable energy policy that balances
the challenges of feeding a burgeoning population,
achieving energy independence, and enhancing economic growth against water scarcity, water quality degradation, and increasing climactic variability is one of the most
profound policy challenges of the 21st century. To address
this challenge, policymakers must decide on a suitable mix of
energy sources as well as the pace and scale of domestic energy
production. Despite the urgency of establishing sustainable,
economically efficient, and secure sources of energy, the fragmentation of environmental and natural resource issues during discussions of energy policy continues to hamper reform.
Incomplete information about how different energy sources
impact the environment and natural resources at different
scales means that policies designed to improve one can create additional challenges for the other. Biofuels, for example, provide a low carbon and secure source of energy, but
increasing production of biofuel feedstocks creates additional
environmental and natural resource challenges.1
To truly assess sustainability, it is imperative to look at the
entire available energy portfolio and optimize choice while
accounting for economic feasibility. Meeting the United
States’ ever-growing energy demands in a sustainable manner requires utilizing conventional fossil fuels, including
now-abundant natural gas resources, alongside low-carbon
energy sources, such as biofuels and nuclear energy, while
rationally addressing environmental and natural resource
concerns associated with each source.2
One of the central policy concerns for current and future
energy production revolves around the issue of water use and
management.3 Developing a sound and sustainable energy
policy requires addressing the challenges associated with
* Attorney at Husch Blackwell LLP in St. Louis, Missouri.
** Of Counsel at Husch Blackwell LLP in Washington, D.C.
1.	
2.	
3.	

See, e.g., RFA on State of the Union: Biofuels Can Eco-Boost the Economy, Renewable Fuels Ass’n (Feb. 12, 2013), http://www.ethanolrfa.org/news/entry/
rfa-on-state-of-the-union-biofuels-can-eco-boost-the-economy/.
See AEO2013 Early Release Overview, U.S. Energy Info. Admin. (Dec. 5,
2012), http://www.eia.gov/forecasts/aeo/er/early_fuel.cfm (showing the distribution of energy production between different sources in the United States).
U.S. Dep’t of Energy, Energy Demands on Water Resources—Report
to Congress on the Interdependency of Energy and Water 3 (2006).
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increased competition for water, regional water scarcity,4 the
lack of a robust water market,5 fragmented and divergent law
governing water rights,6 the impacts of water withdrawals,
wastewater management and disposal on groundwater and
surface water quality,7 the reuse of wastewater,8 permanent
sequestration of wastewater,9 and other water quantity and
quality issues. This Article examines how three energy production approaches affect water resources, the current legal
framework governing water use and disposal and its limitations, and suggests potential policy changes to address these
pressure points.
Part I explains the relationship between energy and water
resources. Part II provides an overview of the impact that
hydraulic fracturing, biofuels, and thermoelectric power
generation have on water quality. It also introduces the basic
provisions of the federal Clean Water Act (“CWA”)10 that
are intended to protect water quality. Part III examines the
water use requirements of hydraulic fracturing, biofuels, and
thermoelectric power generation and conservation methods that can reduce the water intensity of these industries.
Part IV describes the water conflicts that might arise among
water users resulting from water scarcity and illustrates the
inadequacies of current water law to deal with these issues.
Part V identifies the policy initiatives and potential policy
improvements that will facilitate the development of sustainable energy production from a water resources perspective.
4.	

See A Three-State Competition for Water and Growth, Growing Blue (Apr. 4, 2011),
http://growingblue.com/case-studies/a-three-state-competition-for-water-and-growth/.
5.	 See, e.g., Ellen Hanak & Elizabeth Stryjewski, California’s Water Market, By the
Numbers: Update 2012, Pub. Pol’y Inst. of Cal. 23 (Nov. 2012), available at
http://www.ppic.org/content/pubs/report/R_1112EHR.pdf.
6.	 See U.S. Envtl. Prot. Agency, NPDES Permit Writers’ Manual 2-2
(2010) [hereinafter NPDES Permit Writers’ Manual].
7.	 U.S. Gov’t Accountability Office, GAO-12-732, Oil and Gas: Information on Shale Resources, Development, and Environmental and Public Health Risks 12 (2012).
8.	 See Water Recycling and Reuse: The Environmental Benefits, U.S. Envtl. Prot.
Agency, http://www.epa.gov/region9/water/recycling/ (last visited July 5,
2005).
9.	 See, e.g., Brian O’Neill, Water Conservation vs. Water Sequestration, WaterWise Consulting (June 18, 2010), http://waterwiseconsulting.wordpress.
com/2010/06/18/water-conservation-vs-water-sequestration/.
10. Federal Water Pollution Control Act Amendments of 1972, 33 U.S.C. §§1251
et seq. (2012).
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The Water-Energy Nexus

Energy and water are innately intertwined. Just as water is
an integral component of producing and utilizing energy,
energy is an integral component of utilizing water and protecting water quality.11 Vast amounts of water are used in
energy-resource extraction, refining, and generating and
distributing electricity.12 Likewise, withdrawing, treating, and distributing water from groundwater and surface
water sources requires energy.13 Reductions in the volume of
water available or withdrawals of large volumes of water can
adversely impact water quality by mobilizing naturally occurring substances, promoting bacterial growth, and reducing
the ability to dilute contaminants.14
The abnormal weather conditions across the Midwest
during 2012 illustrate how water scarcity and water quality issues impact energy production. During the winter of
2011–2012, the Midwest had below average precipitation levels and above average temperatures.15 This trend continued
until the following winter.16 The drought conditions created
low water levels in the Des Plaines, Kankakee, Illinois, and
Mississippi river basins.17 As a result of shallow water levels
and high day- and nighttime temperatures, ambient water
temperatures were much higher than normal, and in many
areas, exceeded water quality standards for temperature and
dissolved oxygen.18
The combination of increased demand for electricity during hot weather and reduced stream flows with water temperatures at or above the state’s thermal limit strained the power
11. A 2006 U.S. Department of Energy report estimated that four percent of the
U.S. power generation was used for water supply and treatment. U.S. Dep’t of
Energy, Energy Demands on Water Resources—Report to Congress
on the Interdependency of Energy and Water 25 (2006) [hereinafter
Energy Demands on Water Resources]. The amount of energy consumed
varies across the U.S. and depends on the depth from which groundwater
must be pumped or the distance surface water must be pumped, the amount
of treatment required (surface water requires more energy for treatment than
non-brackish groundwater), and age and size of the collection and distribution
system (older systems with less efficient equipment are more costly than newer
systems). Id. at 25–26.
12. Id. at 9.
13. Id. at 27.
14. N.H. Dep’t of Envtl. Servs., WD-DWGB-4-2, Causes of Positive Bacteria Results in Water Samples (2010), available at http://des.nh.gov/organization/commissioner/pip/factsheets/dwgb/documents/dwgb-4-2.pdf.
15. Nat’l Climatic Data Ctr., Nat’l Oceanic & Atmospheric Admin., State
of the Climate: National Snow & Ice for December 2011 (Jan. 2012),
available at http://www.ncdc.noaa.gov/sotc/snow/2011/12.
16. See id.; Nat’l Climatic Data Ctr,, Nat’l Oceanic & Atmospheric Admin.,
State of the Climate: National Overview for Annual 2012 (Jan. 2013),
available at http://www.ncdc.noaa.gov/sotc/national/2012/13; Ill. Dep’t of
Nat. Res. & Ill. Envtl. Prot. agency, The Drought of 2012: A Report
of the Governor’s Drought Response Task Force 5 (2013), available
at http://www2.illinois.gov/gov/drought/Documents/The%20Drought%20
of%202012.pdf [hereinafter Governor’s Drought Response Task Force].
17. By the end of July 2012, many streamflows in Illinois were in the lowest tenth
percentile for the time of year. Ill. State Water Survey Prairie Res. Inst.,
Drought Update, June 19, 2012 (Updated June 21, 2012), available at
http://www.isws.illinois.edu/hilites/drought/archive/2012/docs/DroughtUpdate20120621.pdf; see also Governor’s Drought Response Task Force, supra note 16, at 12 (noting that low flow conditions caused nuclear power plant
on the Kankakee River to temporarily suspended water withdrawals when that
river reached the low flow threshold in its public water withdrawal permit and
caused three fossil fuel-fired plants on Chicago Sanitary and Ship Canal, Lower
Des Plaines River, and one on Mississippi River to reduce power production).
18. See Governor’s Drought Response Task Force, supra note 16, at 13.
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plants.19 Limitations on water withdrawals during low flow
conditions and the amount of heat discharged left thermoelectric facilities with few options: either derate or seek a provisional variance from the temperature limits in the facility’s
discharge permits.20 Typically, the Illinois Environmental
Protection Agency (“IEPA”) issues two or three provisional
temperature variances per year; IEPA issued 19 in 2012.21
When surface water temperatures exceed limits for power
plant compliance with thermal effluent limitations, energy
security is jeopardized.

II.

How Energy Production Affects Water
Quality

A.

Protecting Water Quality Through the Regulation
of Energy Producers as Point Sources Under the
Clean Water Act.

Discharges of heat, chemical additives, and other pollutants in wastewater streams from thermoelectric facilities are
regulated under the CWA and its state equivalents.22 The
CWA was drafted to “restore and maintain the chemical,
physical, and biological integrity of the Nation’s waters.”23
The CWA prohibits the discharge of pollutants into waters
of the United States from a point source24 without a permit
issued by the Environmental Protection Agency (“EPA”)
or states with EPA-approved programs under the National
Pollutant Discharge Elimination System (“NPDES”).25
Discharges by point sources must comply with the numeric
and narrative effluent limitations for various pollutants at
each individual outfall.26 These limits are derived from state
water quality standards or effluent limitation guidelines
applicable to facilities by industrial category.27 Some states
19. See Ill. Energy Ass’n, Presentation to Illinois Drought Responses Task Force
Meeting—Drought Impacts to the Electric Power Industry and Associated
Water Use Issues 4 (Oct. 17, 2012), available at http://www2.illinois.gov/gov/
drought/Documents/DRTF-PowerIndustry-101712.pdf [hereinafter Ill. Energy Ass’n Presentation]; see also Exelon Generation, Report to the Illinois
Drought Responses Task Force Meeting 1–2 (Aug. 24, 2012), available
at http://www2.illinois.gov/gov/drought/Documents/DRTF-Exelon-082412.
pdf [hereinafter Exelon Generation Report].
20. See Governor’s Drought Response Task Force, supra note 16; Ill. Energy
Ass’n Presentation, supra note 19, at 6; see also Exelon Generation Report,
supra note 19.
21. Query of Illinois Pollution Control Board’s Clerk’s Office On-Line database,
http://www.ipcb.state.il.us/cool/external/cases.aspx (last visited May 30, 2013)
(search for cases beginning with the case number IEPA with media type “water” to see all provisional variances, including those issued for temperature).
22. See generally 33 U.S.C. §§1251 et seq.
23. §1251(a).
24. A point source is “any discernible, confined, and discrete conveyance, including but not limited to any pipe, ditch, channel, tunnel, conduit, well, discrete
fissure, container, rolling stock, concentrated animal feeding operation, or vessel or other floating craft from which pollutants are or may be discharged.” 33
U.S.C. §1362(14). EPA regulations further specify that the definition of point
source includes surface runoff collected and channeled by human effort, as well
as discharges through pipes, sewers, or other conveyances leading to privately
owned treatment works. 40 C.F.R. §122.44 (1983).
25. National Pollutant Discharge Elimination System (NPDES): State Program Status, U.S. Envtl. Prot. Agency (Apr. 14, 2003 1:58 PM), http://cfpub.epa.
gov/npdes/statestats.cfm.
26. See 33 U.S.C. §1341 (2011).
27. See NPDES Permit Writers’ Manual, supra note 6, at 2–10.
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also regulate discharges to groundwater through water
quality standards and state permitting programs similar to
the NPDES program.28
In addition to effluent limitations in NPDES permits,
energy producers may also be subject to limits and other conditions included in a CWA-required certification, well before
the NPDES permits are issued.29 Section 401 of the CWA
requires permit applicants to submit a certification to federal permitting agencies from the state in which a discharge
originated stating that the discharge will comply with certain
enumerated CWA provisions.30 States may use these certification requirements to impose water quality and flow restrictions to protect existing and designated beneficial uses of the
affected water bodies.31
Rather than describing the technical differences in
the classes of pollutants associated with various wastewater streams from unconventional natural gas, biofuel, and
nuclear power production, this Article focuses on the most
significant water quality impacts associated with these energy
production facilities.

1.

The Impact of Hydraulic Fracturing on Water
Quality

When conducted properly, hydraulic fracturing operations
have a limited effect on water quality. Hydraulic fracturing
refers to the process of injecting a hydraulic fracturing fluid
consisting of water, a propping agent like sand, and chemical additives under high pressure into deep rock formations
to create fissures in the rock.32 A portion of the hydraulic
fracturing fluid returns to the surface along with naturally

28. For example, Florida uses both federal and state programs to regulate groundwater discharge. Michael T. Olexa et al., Univ. of Fla., Handbook of
Florida Water Regulation: Groundwater Discharge Regulations at
the Federal Level, FE602 (June 2011), available at http://edis.ifas.ufl.edu/
pdffiles/FE/FE60200.pdf.
29. See infra note 30–31 and accompanying text.
30. This certification requirement applies to parties seeking Nuclear Regulatory
Commission permits for nuclear power plants or Federal Energy Regulatory
Commission licenses for hydroelectric facilities. See 33 U.S.C. §1341.
31. See PUD No. 1 of Jefferson Cnty. v. Wash. Dep’t of Ecology, 511 U.S. 700, 713
(1994).
32. See Am. Petrol. Inst., Freeing Up Energy, Hydraulic Fracturing: Unlocking Am.’s Natural Gas Res. 5 (2010), available at http://www.api.org/
policy/exploration/hydraulicfracturing/upload/HYDRAULIC_FRACTURING_PRIMER.pdf. Industry and environmental non-governmental organizations have adopted differing definitions of hydraulic fracturing. Industry
defines hydraulic fracturing as “the process of pumping into a closed wellbore
with powerful hydraulic pumps to create enough downhole pressure to crack
or fracture the formation.” North American Resource Development Study, Hydraulic Fracturing: Technology and Practices Addressing Hydraulic Fracturing and
Completions 8, (Nat’l Petroleum Council, Working Document Paper #2-29,
2011) (citations omitted). NGOs, however, have adopted a broader definition
of hydraulic fracturing. This broad view treats fracing as synonymous with
unconventional natural gas production, and includes water quality impacts
associated with well construction, the hydraulic fracturing process, and well
production and closure. See generally Ann Davis Vaughan & David Pursell,
Frac Attack: Risks, Hype, and Financial Reality of Hydraulic Fracturing in the Shale Plays, (2010), available at http://www.reservoirresearch.
com/pdf/TPH_Research_Report_FracturingReport7810_Updated.pdf.
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occurring water in the rock formation.33 The proppant34
remains in the rock formation to keep the fractures open,
which facilitates extraction of natural gas and oil at commercially viable rates.35 Hydraulic fracturing in vertical wells,
a practice referred to as conventional hydraulic fracturing,
has been used in the oil and gas industry since the 1950s.36
In more recent years, the industry’s ability to extract natural
gas was revolutionized by advances in horizontal drilling in
combination with hydraulic fracturing.37
One of the primary concerns related to oil and gas development is the management and disposal of wastewater
streams.38 After completion of the fracturing process, the
pressure in an oil and gas well is released.39 The fracturing
fluid, along with its chemical additives,40 that returns to the
surface through the wellbore a few hours or even weeks after
the fracturing process is completed is known as flowback.41
The amount of the fracturing fluid recovered varies based
on local geologic formation characteristics.42 Most of the
fracturing fluid is recovered, although a small volume of the
fracturing fluid remains underground.43 With the growth of
unconventional oil and gas plays,44 the tension between protecting intellectual property and providing government regulators and the public with enough information to evaluate
potential impacts on water quality continues to be a source
of controversy.45
33. Fracturing fluid that returns to the surface is called flowback. Produced
water, however, refers to flowback and naturally occurring water collectively. U.S. Gov’t Accountability Office, GAO-12732, Shale Oil and
Gas Development 12 (2012) [hereinafter GAO-12732, Shale Oil and
Gas Development].
34. A proppant is a granular substance held in suspension by the fracturing fluid
that aids in keeping the fractures open once the hydraulic pumps are topped.
Schlumberger Online Oilfield Glossary: Proppant, Schlumberger, http://www.
glossary.oilfield.slb.com/Display.cfm?Term=proppant (last visited Aug. 17,
2013).
35. GAO-12732, Shale Oil and Gas Development, supra note 33 at 12.
36. See U.S. Dep’t of Energy, Modern Shale Gas Development in the
U.S.: A Primer 46 (2009) [hereinafter Modern Shale Gas Development
Primer].
37. See id.
38. Modern Shale Gas Development Primer, supra note 36, at ES-2-3.
39. Id. at ES-4.
40. Hydraulic fracturing fluid is primarily water and sand. Hydraulic Fracturing:
The Process, FracFocus, http://fracfocus.org/hydraulic-fracturing-how-itworks/hydraulic-fracturing-process, (last visited June, 23, 2013). Less than two
percent of the fluid is composed of chemicals and other additives that, among
other things, enhance the performance of the fluid and protect against corrosion of the well casing. Id. The precise quantity and composition of these materials varies depending on the conditions in the specific well being fractured.
Id.
41. See id. at 66.
42. Id. at ES-4.
43. See U.S. Envtl. Prot. Agency, Plan to Study the Potential Impacts of
Hydraulic Fracturing on Drinking Water Resources 32 (2011) [hereinafter Plan to Study the Potential Impacts of Hydraulic Fracturing], available at http://water.epa.gov/type/groundwater/uic/class2/hydraulicfracturing/upload/hf_study_plan_110211_final_508.pdf; see also Shale Gas
Production and Water Resources in the Eastern United States: Hearing Before
the Subcomm. of Water & Power of the S. Comm. on Energy & Natural Res.,
112th Cong. 8–9 (2011), available at http://energy.senate.gov/public/index.
cfm/files/serve?File_id=0da002e7-87d9-41a1-8e4f-5ab8dd42d7cf (report of
Thomas W. Beauduy, Deputy Exec. Dir. & Counsel, Susquehanna River Basin Comm’n).
44. The term “play” refers to areas where oil and gas companies are targeting exploration activity.
45. See Fracking: The Process, Clean Water Action, http://cleanwater.org/page/
fracking-process (last visited Aug. 17, 2013).
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In addition to flowback, naturally occurring water that
was released by the hydraulic fracturing process from geologic formations flows through the well to the surface.46
This produced water continues to flow to the surface over
a longer period of time than flowback and is common to all
oil and gas development.47 Flowback and produced water48
can have varying levels of salinity and may contain dissolved
constituents or minerals native to the reservoir rock.49 The
salinity, Total Dissolved Solids (“TDS”), and overall quality
of formation water varies by geologic basin and specific rock
strata. After initial production, produced water varies from
brackish (5,000 parts per million (“ppm”) to 35,000 ppm
TDS), to saline (35,000 ppm to 50,000 ppm TDS), to supersaturated brine (50,000 ppm to over 200,000 ppm TDS).50
A few operations have even reported TDS values greater than
400,000 ppm.51
Depending on the location of oil and gas operations, produced water that is not transported off-site for reuse at another
site may be injected into underground wells or transported to
a wastewater treatment plant.52 Disposal of produced water
in underground injection wells is regulated under the Safe
Drinking Water Act (“SDWA”),53 while discharges to surface
waters and wastewater treatment plants are regulated under
the NPDES permit program.54
EPA regulates underground injection of wastewater
through the Underground Injection Control program under
the SDWA.55 As part of the Energy Policy Act of 2005, the
SDWA was controversially revised to exclude “underground
injection of fluids or propping agents (other than diesel fuels)
pursuant to hydraulic fracturing operations related to oil, gas,
or geothermal production activities” from regulation as an
underground injection subject to SDWA permitting.56 The
controversy stems from a failure to distinguish between the
use of hydraulic fracturing fluid and the disposal of wastewater byproduct.57 The reasoning behind this distinction is
fluid used in hydraulic fracturing is not injected for longterm storage or disposal; rather it is used to open up fissures
46. Produced Water Management Information System: Introduction to Produced Water, U.S. Dep’t of Energy, http://www.netl.doe.gov/technologies/pwmis/intropw/ (last visited Aug. 17, 2013).
47. High Volume Hydraulic Fracturing, Tip of the Mitt Watershed Council,
http://www.watershedcouncil.org/learn/hydraulic-fracturing/ (last visited Aug.
17, 2013).
48. In practice, it is not possible to distinguish flowback from produced water
since they return to the surface as a single flow. See Modern Shale Gas Development Primer, supra note 36, at 67.
49. Produced Water Management Information System: Introduction to Produced Water, supra note 46.
50. See Modern Shale Gas Development Primer, supra note 36, at 67.
51. Id. at 67–68.
52. See Modern Shale Gas Development Primer, supra note 36, at 68.
53. See Safe Drinking Water Act, 42 U.S.C. §§300f et seq. (1996).
54. Discharges of untreated produced water to surface waters typically violate the
CWA and state water quality standards, because produced waters are highly
saline and may on occasion contain naturally occurring radioactive materials.
Discharging to public water treatment plants, however, is not always a technologically feasible option. Municipal wastewater treatment plants often are not
equipped to remove the constituents in produced water. See Modern Shale
Gas Development Primer, supra note 36, at 24.
55. Id. at 68.
56. Energy Policy Act of 2004, Pub. L. No. 109-58, §322, 199 Stat. 694 (2005).
57. See Modern Shale Gas Development Primer, supra note 36, at 32–33.
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to release tight gas and then pulled back to the surface as
flowback and either disposed of or recycled.58
EPA is in the process of enhancing requirements for the
control of wastewater discharges associated with oil and gas
development. In October 2011, EPA announced its schedule
for developing revised standards for wastewater discharges
produced during natural gas extraction from underground
coalbed and shale formations.59 EPA is gathering data and
consulting stakeholders in support of its efforts and anticipates issuing proposed rules addressing coalbed methane and
shale gas in 2014.60
Further, at the request of Congress, EPA is in the midst of
a far-ranging, multi-year study aimed at better understanding the potential impacts of hydraulic fracturing on drinking
water and groundwater. EPA issued its study plan in 2011.61
In late March 2013, EPA’s Science Advisor Board (“SAB”), a
chartered Federal Advisory Committee charged with providing independent scientific and technical peer review, advice,
consultation, and recommendations to EPA, announced the
formation of EPA’s Hydraulic Fracturing Research Advisory
panel.62 In light of the breadth of the study, it is critical that
the advisory panel be composed of a broad cross‑section of
experts, including industry experts. Rather than being truly
representative, however, there are concerns that the panel
only includes five industry representatives and is overwhelmingly comprised of academics.63 In order for sound science to
drive this ambitious study, the SAB should follow the Federal
Advisory Committee Act, 5 U.S.C. App. 2, and EPA must
be responsive to the input it receives from the advisory panel.
Since this process has already been heavily politicized, it is
important that interested stakeholders continue to engage
and monitor EPA’s efforts by closely following EPA updates.64

2.

The Water Quality Effects of Biofuel Refining

Like hydraulic fracturing operations, biofuel refinery facilities produce wastewater that can negatively impact water
58. See id. at 32.
59. Press Release, U.S. Envt’l Prot. Agency, EPA Announces Schedule to Develop
Natural Gas Wastewater Standards (Oct. 20, 2011), available at http://yosemite.epa.gov/opa/admpress.nsf/0/91E7FADB4B114C4A8525792F00542001.
60. Id.
61. See generally Plan to Study the Potential Impacts of Hydraulic Fracturing, supra note 43.
62. Press Release, U.S. Envt’l Prot. Agency, EPA’s Science Advisory Board Announces Independent Panel to Peer Review Agency’s Hydraulic Fracturing
Research (Mar. 25, 2013), available at http://yosemite.epa.gov/opa/admpress.
nsf/d0cf6618525a9efb85257359003fb69d/bc39e20974be4ed485257b39007
07c0d!OpenDocument.
63. More precisely, the panel of thirty-one experts consists of twenty-one academics/university professors, five current employees of companies and consulting
firms, and two government employees. See id.; see also Members of the Hydraulic
Fracturing Research Advisory Panel, U.S. Envtl. Prot. Agency, http://yosemite.epa.gov/sab/sabpeople.nsf/WebExternalSubCommitteeRosters?OpenView
&committee=BOARD&subcommittee=Hydraulic Fracturing Research Advisory Panel (last visited Aug. 17, 2013).
64. See EPA’s Study of Hydraulic Fracturing and Its Potential Impact on Drinking
Water Resources, U.S. Envtl. Prot. Agency, http://www.epa.gov/hfstudy/
(last updated July 24, 2013); see also Hydraulic Fracturing Potential Impacts on
Drinking Water Resources—2012 Progress Report, U.S. Envtl. Prot. Agency,
http://yosemite.epa.gov/sab/SABPRODUCT.NSF/81e39f4c09954fcb85256
ead006be86e/b436304ba804e3f885257a5b00521b3b!OpenDocument (last
visited Aug. 17, 2013).
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quality. The potential impact of a waste stream, however, is
dependent upon the production process for a particular type
of biofuel. With the exception of emerging cellulosic biofuel
production, biofuel technologies principally rely on converting crops traditionally grown for human consumption into
ethanol or biodiesel for use as a transportation fuel.65 Ethanol is produced from crops with high sugar content, such as
corn and sugarcane, by biologically or chemically fermenting
sugars into ethanol.66 Similarly, biodiesel is derived from oil
crops such as soybeans and palm oil.67 Cellulosic biofuels, on
the other hand, are derived from cellulose, hemicellulose, or
lignin in wood, native grasses, or non-edible parts of plants,
such as corn stover.68
The impact of wastewater discharges from biofuel refineries on water quality are minimal as these discharges have long
been regulated under the CWA.69 Ethanol facilities discharge
waste streams from cooling towers and boilers and effluent
from water purification systems.70 Similar to ethanol plants,
biodiesel plants have waste streams and water treatment reject
streams,71 but biodiesel facilities also have the potential to
produce wastewater discharges of high biochemical oxygen
demand (“BOD”) and oil and grease.72 NPDES permits for
these facilities limit the concentration of these constituents in
the waste streams due to their potential to cause or contribute to violations of water quality standards.73 Pursuant to the
CWA, ethanol and biodiesel refineries can either transport
wastewater to publicly owned treatment works, wherein the
refinery is subject to pretreatment standards regulations as
an indirect discharger74 or the refinery can treat wastewater
prior to discharge, in which case the refinery must obtain an
NPDES permit.75

3.

The Effect of Thermoelectric Facilities on
Water Quality

As thermoelectric power plants rely on surface water for cooling, thermoelectric facilities can have a significant impact on
water quality in receiving streams, primarily by discharging heat and thereby increasing stream temperatures. Thermoelectric facilities generate electricity by transferring heat
65. See Comm. on Water Implications of Biofuels Prod. in the U.S., Nat’l
Research Council, Water Implications of Biofuels Production in
the United States 1 (2008) [hereinafter Water Implications of Biofuels
Production].
66. Id. at 13.
67. Id. at 49.
68. Id. at 10, 47.
69. Id. at 51.
70. Id. at 49–53.
71. As part of the treatment process, water treatment systems create two streams
of water—the filtered water and the rejected water. See, e.g., Y. Yang et al., Two
Strategies for Phosphorus Removal From Reject Water of Municipal Wastewater
Treatment Plant Using Alum Sludge, 60 Water Sci. Tech. 3181 (2009); see
also Nat’l Envtl. Servs. Ctr., W.Va. Univ., Tech Brief: Water Treatment Plant
Residuals Management, A National Drinking Water Clearinghouse Fact Sheet 1
(Mar. 1998), available at http://www.nesc.wvu.edu/pdf/dw/publications/ontap/2009_tb/water_treatment_DWFSOM49.pdf.
72. See Water Implications of Biofuels Production, supra note 65, at 51.
73. Id. at 51–53.
74. See 33 U.S.C. §1317(b) (2006).
75. Id.
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from combustion or fission to a working medium (usually
steam).76 The working medium is then cooled using a condenser or heat exchanger after it passes through the turbine.77
Non-contact cooling systems as described above discharge
both heat and small amounts of treatment chemicals, which
can adversely affect water quality in receiving streams.78 Poor
water quality then in turn affects the operational efficiency of
these cooling systems. As ambient air temperature and surface water temperatures increase, the efficiency of non-contact cooling systems decreases, with concomitant drops in
power generation efficiency.79 Non‑contact cooling systems
are also affected by water quality impairments that require
more frequent blowdown80 and additional treatment chemicals, which interfere with the operation of intake structures.81

B.

Impact of Energy Production on Water Quality by
Nonpoint Sources

A primary challenge for developing a sustainable energy policy is how to protect water quality as American agriculture
expands production of biofuel feedstocks, despite the inability to effectively regulate discharges from nonpoint sources of
pollution under the CWA. Nonpoint sources are not defined
in the CWA.82 The absence of definition means a nonpoint
source is simply any source that does not fit within the definition of a point source, including agricultural stormwater
discharges and return flows from irrigated agriculture, which
are expressly excluded from the definition of a point source.83
Overlooking a few inconsistencies in the case law, diffuse
agricultural runoff containing fertilizers, pesticides, and sediments is a significant source of nonpoint source pollution.84
Controlling agricultural runoff has proven to be challenging, in part, because it requires regulating land use activities.85 Consistent with the long-standing legal principle that
76. See, e.g., Protecting the Environment: Water Use and Nuclear Power Plant, Nuclear Energy Inst. (Nov. 2012), http://www.nei.org/CorporateSite/media/
filefolder/COMM/Water-Use-and-Nuclear-Power-Plants-Nov-2012.pdf?ext=.
pdf.
77. Id.
78. See id.
79. See Energy Demands on Water Resources, supra note 11, at 37; Protecting
the Environment: Water Use and Nuclear Power Plants, supra note 76.
80. Blowdown refers to the quantity of water discharged from a cooling water
system to avoid scale formation and corrosion.
81. For example, surface waters impaired for nutrients may require more treatment
chemicals to prevent biological fouling of the cooling systems and mechanical
removal or chemical treatment of aquatic plants, which may restrict flow at
intake structures. See, e.g. John R. Kruse & Abner Womack, Food & Agric. Policy Research Inst., Implications of Alternative Missouri River
Flows for Power Plants 5–7 (2004), available at http://www.fapri.missouri.
edu/outreach/publications/2004/FAPRI_UMC_Report_04_04.pdf.
82. What Is Nonpoint Source Pollution?, U.S. Envtl. Prot. Agency, http://water.
epa.gov/polwaste/nps/whatis.cfm (last visited July 4, 2013).
83. See 33 U.S.C. §1362(14) (2011).
84. National Water Quality Inventory: Report to Congress, 2004 Reporting Cycle, U.S. Envtl. Prot. Agency, http://water.epa.gov/lawsregs/guidance/
cwa/305b/2004report_index.cfm (last visited Jan. 2009).
85. See, e.g., James C. Buresh, State and Federal Land Use Regulation: An Application to Groundwater and Nonpoint Source Pollution Control, 95 Yale L.J.
1433, 1433 (1986); Miss. River Gulf of Mex. Watershed Nutrient Task
Force, Gulf Hypoxia Action Plan 2008 for Reducing, Mitigating, and
Controlling Hypoxia in the Northern Gulf of Mexico and Improving Water Quality in the Mississippi River Basin 33 (2008) [hereinafter
Gulf Hypoxia Action Plan 2008], available at http://water.epa.gov/type/
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states have the exclusive power to regulate land uses,86 the
CWA’s nonpoint source pollution control program encourages states to implement programs that reduce discharges
from nonpoint sources.87 A variety of conservation strategies,
such as the adoption of nutrient management plans, may be
employed to protect water quality, but regulators have been
reticent to control agricultural production by mandate, preferring to incentivize best management practices through
voluntary programs.88 As members of the Hypoxia Task
Force, twelve states bordering the Mississippi and Ohio rivers
agreed to implement nutrient reduction strategies and other
best management practices by the end of 2013 to reduce
nutrient runoff into the Mississippi/Atchafalaya River Basin
and ultimately the Gulf of Mexico.89 Only one of the twelve
states has introduced a statewide plan to reduce nutrients
in state waters.90 By mandating implementation of nutrient
reduction practices in point and nonpoint sources, Iowa’s
Nutrient Reduction Strategy aims to reduce the state’s discharge of total nitrogen and total phosphorus by 45% each.91
Given that the majority of biofuel feedstock producers are
located in the Mississippi/Atchafalaya River Basin, the continued development and implementation of these state nutrient reduction strategies will impact the biofuels market.92
Although land use controls are the primary method used
to manage agricultural producers, Total Maximum Daily
Loads (“TMDLs”)93 and water quality trading programs
are additional regulatory tools. EPA interprets the TMDL
requirement in section 303(d) of the CWA as applying to all
impaired waters,94 regardless of whether the impairment is

86.
87.

88.

89.

90.
91.
92.
93.

94.

watersheds/named/msbasin/upload/2008_8_28_msbasin_ghap2008_update
082608.pdf.
See, e.g., Michael Allen Wolf, Fruits of the “Impenetrable Jungle”: Navigating the
Boundary Between Land-Use Planning and Environmental Law, 50 Wash. U.
Urb. & Contemp. L. 5, 8 (1996); Buresh, supra note 85, at 1433.
The NRCS under the DOA uses the term conservation practices in its technical guidance documents, but this term is often used interchangeably with “best
management practices,” which are “effective, practical, structural or nonstructural methods which prevent or reduce the movement of sediment, nutrients,
pesticides and other pollutants from the land to surface or ground water, or
which otherwise protect water quality from potential adverse effects of agriculture activities.” Research-Nitrogen-BMPs, Nat’l Water Program, http://www.
usawaterquality.org/themes/npm/research/N_BMP.html (last visited July 5,
2013).
See, e.g., Iowa Dep’t of Agric. & Land Stewardship et al., Iowa Nutrient Reduction Strategy (2012) [hereinafter Iowa Nutrient Reduction
Strategy], available at http://www.nutrientstrategy.iastate.edu/sites/default/
files/documents/NRSfull.pdf; Gulf Hypoxia Action Plan 2008, supra note
85, at 32.
The twelve states that are represented on the Mississippi River/Gulf of Mexico
Watershed Nutrient Task Force are: Arkansas, Illinois, Indiana, Iowa, Kentucky, Louisiana, Minnesota, Mississippi, Missouri, Ohio, Tennessee, and
Wisconsin. See Gulf Hypoxia Action Plan 2008, supra note 85, at 32; see
also Miss. River Gulf of Mex. Watershed Nutrient Task Force, Reassessment 2013: Assessing Progress Made Since 2008.
See generally Iowa Nutrient Reduction Strategy, supra note 88.
Id.
See id.
Under §303(d) of the CWA, each state must calculate and document TMDLs for waters that have failed to meet water quality standards. 33 U.S.C.
§1313(d). A TMDL is the amount of a specific pollutant that may be discharged into impaired waters from all sources, including nonpoint sources,
to achieve water quality standards[ in specific waters]. Id. States must then
consider and incorporate TMDLs into their water quality management plans
and permit programs to achieve established water quality standards. Id.
EPA interprets §303(d) as stating that TMDLs apply to nonpoint sources. 33
U.S.C. §1313(d)(1)(A), (C) (requiring TMDLs for all waters for which “efflu-
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caused by point sources or nonpoint sources.95 Lacking the
authority to regulate nonpoint sources, however, EPA cannot
implement load allocations.96 EPA can merely encourage the
states to do so.97 Although TMDLs can be used to regulate
nonpoint sources, most TMDLs place the primary burden
on point sources because of the difficulty in regulating nonpoint sources like agricultural runoff.98 Determining how to
address run-off from agricultural sources is an ongoing challenge in TMDL development.99

1.

The Reemergence of Water Quality Trading
Programs

Watershed-based pollutant trading provides a market-based
method of incentivizing the reduction of agricultural runoff. Pollutant trading among point sources or between point
and nonpoint sources in a particular watershed, however,
is not feasible until TMDLs have been developed for the
watershed. Water quality trading may begin after a limit is
set on the amount of effluents each point source is allowed
to discharge.100 The point source is then given an equivalent
number of “credits” to match its effluent limit. Sources that
can most cost-effectively achieve effluent reductions are able
to sell their excess credits as “offsets” to other sources in the
same watershed.101 Trading programs allow point sources
to purchase these offsets from nonpoint sources or other
point sources instead of reducing their own discharges of
effluents.102 As a result, water quality improvement can be
achieved at a lower overall cost.103
The EPA began tracking pilot water quality trading projects several years ago104 and working with the United States
Department of Agriculture (“USDA”) Natural Resources
Conservation Service (“NRCS”) to encourage agricultural
ent limitations . . . are not stringent enough to implement any water quality
standard applicable to such waters”); see also Thomas v. Jackson, 581 F.3d 658
(8th Cir. 2009); Pronsolino v. Nastri, 291 F.3d 1123, 1140 (9th Cir. 2002).
95. 40 C.F.R. §§130.2(g)–(i); 130.7(b)(1), (5); see also Envtl. Prot. Agency, National Clarifying Guidance for 1998 State and Territory Clean Water
Act Section 303(d) Listing Decisions (Aug. 17, 1997) available at http://
water.epa.gov/lawsregs/lawsguidance/cwa/tmdl/lisgid.cfm.
96. Pronsolino, 291 F.3d at 1140 (noting that states must implement TMDLs only
to the extent that they seek to avoid losing federal funding).
97. See id.
98. See U.S. Envtl. Prot. Agency, National Clarifying Guidance for 1998
State and Territory Clean Water Act Section 303(d) Listing Decisions
(Aug. 17, 1997) available at http://water.epa.gov/lawsregs/lawsguidance/cwa/
tmdl/lisgid.cfm.
99. See id.
100. See generally, U.S. Envtl. Prot. Agency, Water Quality Trading Evaluation: Final Report 1–2 (2008), available at http://www.epa.gov/evaluate/
pdf/water/epa-water-quality-trading-evaluation.pdf.
101. See U.S. Envtl. Prot. Agency, Partnership Agreement Between the
United States Department of Agriculture Natural Resources Conservation Service and the United States Environmental Protection
Agency Office of Water (Oct. 13, 2006) [hereinafter Partnership Agreement Between USDA and EPA Office of Water], available at http://www.
epa.gov/owow/watershed/trading/mou061013.pdf (memorandum of understanding to collaboratively encourage agricultural producer participation in
water trading programs).
102. See id.
103. See id.
104. State and Individual Trading Programs, U.S. Envtl. Prot. Agency, http://
water.epa.gov/type/watersheds/trading/tradingmap.cfm (last visited Mar. 14,
2013).
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producers to participate in water quality trading.105 Despite
the agency’s efforts to promote the potential benefits of trading programs, however, only a few such programs exist.106
Fortunately, the 2008 Gulf Hypoxia Action Plan appears to
be bringing renewed interest in trading programs.107 If, like
Iowa, other states in the Mississippi River watershed include
the establishment and implementation of voluntary water
quality trading programs as a component of their nutrient reduction strategies, more agricultural producers might
choose to participate in water quality trading programs.108
Despite the prior failures of water quality trading programs, water quality trading programs can be highly successful as illustrated by a trading program in Minnesota
among sugar beet producers. The water-quality trading
program emerged in response to the Minnesota Pollution
Control Agency imposing stricter limits for nitrogen and
phosphorous in NPDES permits. To meet the discharge
limits in its permit, the Southern Minnesota Beet Sugar
Cooperative (“SMBSC”) worked with the Minnesota Pollution Control Agency to incorporate water quality trading
provisions into SMBSC’s permit.109 To offset its wastewater
discharge, SMBSC created a pollutant trading system that
paid sugar beet growers to plant cover crops and implement
other nitrogen and phosphorous reduction strategies.110 The
trading program allowed SMBSC to construct a new facility and increase its production output by 40% even though
the Minnesota Pollution Control Agency would not allow a
new discharge into the Minnesota River. The success of this
water-quality trading program has proven that trading programs can protect water quality while mutually benefiting
nonpoint sources, point sources, and regulators.

2.

The Impact of Biofuel Feedstock Production
on Water Quality

From a water-quality perspective, one central question for
the development of a sustainable energy policy is how water
quality will change as American agriculture expands production of biofuel feedstocks. As with any type of crop production, the effects of feedstock production on water quality
heavily depend upon the plant selected and regional variables
like soil conditions, fertilizer and pesticide applications, and
precipitation patterns.111 Surface runoff can result in excess
105. See Partnership Agreement Between USDA and EPA Office of Water,
supra note 101.
106. In 2008, EPA reported that only a hundred facilities have participated in a
water quality trading program, and approximately 80% of trades were in the
Long Island Sound Trading Program. U.S. Envtl. Prot. Agency, Water
Quality Trading Evaluation: Final Report 1–2 (2008), available at http://
www.epa.gov/evaluate/pdf/water/epa-water-quality-trading-evaluation.pdf.
107. See Gulf Hypoxia Action Plan 2008, supra note 85, at 32.
108. See Iowa Nutrient Reduction Strategy, supra note 88, at 3, 15.
109. See U.S. Envtl. Prot. Agency, Water Quality Trading Evaluation: Final
Report 2–8 (2008), available at http://www.epa.gov/evaluate/pdf/water/epawater-quality-trading-evaluation.pdf.
110. Id.
111. Comm. on Econ. and Envtl. Impacts of Increasing Biofuels Prod.,
Nat’l Research Council, Renewable Fuel Standard: Potential Economic & Environmental Effects of U.S. Biofuel Policy, 206–07 (2011)
[hereinafter Potential Economic & Environmental Effects of U.S. Biofuel Policy].
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nutrients from fertilizers—principally nitrogen and phosphorous—polluting waterways.112 High fertilizer- and pesticide-application rates commonly impact groundwater and
surface water in regions with permeable soils and drainage
practices that do not divert recharge113 to surface waters.114
The type of feedstock produced also impacts water quality.
Perennial crops have less effect on water quality than annual
crops, because they require less fertilization and tillage.115
Although cellulosic biofuel production is highly efficient
from a water-use perspective, using corn stover and other
crop residues as feedstock has the potential to negatively
impact water quality by exacerbating soil erosion, depending
on the amount of residue removed.116 Soil erosion is by no
means unique to biofuel production; rather, it is a substantial
challenge for all forms of crop production.117 Nevertheless,
an increase in overall crop production through increased biofuel production might intensify erosion, especially on marginal lands.
The impact of biofuel feedstock production on water quality can be reduced by the implementation of conservation
practices under the guidance of NRCS.118 Using special procedures to identify agricultural sources of nonpoint pollution, NRCS is able to incorporate management practices into
new or existing conservation plans contained in the National
Water Quality Handbook.119 In cooperation with state and
local conservation authorities, NRCS works directly with
individual feedstock producers to design and implement conservation plans and practices.120 NRCS has identified specific
112. See Water Implications of Biofuels Production, supra note 65, at 27.
113. Recharge refers to the hydrologic process whereby water percholates into the
ground and recharges an aquifer. See, e.g., U.S. Geological Survey, Evolving Issues and Practices in Managing Ground-Water Resources: Case
Studies on the Role of Science, Circular 1247, at 25 (2003).
114. See Water Implications of Biofuels Production, supra note 65, at 32–33.
115. Potential Economic & Environmental Effects of U.S. Biofuel Policy,
supra note 112, at 206–07 (stating the reduced need for tillage reduces soil erosion and microbial oxidation). Compared to other annual crops, corn requires
a large quantity of nitrogen fertilizers. Id.
116. Id. at 212–13.
117. Charles R. Terrell & Patricia Bytnar Perfetti, Soil Conservation
Service, U.S. Dep’t of Agric., Water Quality Indicators Guide: Surface Waters 19 (1993) (estimating that erosion from cropland accounts for
40–50% of the sediment that reaches the nation’s waterways).
118. Maintaining surface cover is important for minimizing sediment runoff and
soil erosion, and utilizing no-till or conservation tillage techniques that leave a
portion of crop residues on the soil surface is also helpful. Using cover crops of
legumes, cereals, or grasses in fields during non-crop periods to reduce leaching
during vulnerable fall and spring periods may be the most effective practice to
decrease nitrogen loadings. Planting perennial crops on lands with high erosion, or using perennials as buffer strips between annuals and riparian zones,
could improve water quality as deep-rooted perennials absorb excess nutrients
from annuals, reduce erosion and runoff, and lower the need for pesticides.
Potential Economic & Environmental Effects of U.S. Biofuel Policy,
supra note 112, at 207–14.
119. Nat. Res. Conservation Serv., U.S. Dep’t of Agric., National Water
Quality Handbook §§614.0100–.0101 (2003) (defining water quality as
“the physical, chemical, and biological composition of water as related to its
intended use of such purposes as drinking, recreation, irrigation, and fisheries”)
[hereinafter National Water Quality Handbook].
120. See generally Nat. Res. Conservation Serv., U.S. Dep’t of Agric., National
Agronomy Manual §500.00 (4th ed. 2011). NRCS defines a conservation
practice as a “specific treatment, such as a structural or vegetative measure, or
management technique, commonly used to meet specific needs in planning
and implementing conservation, for which [quality] standards and specifications have been developed. National Water Quality Handbook, supra note
120, at §619.
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water resource issues and the corresponding conservation
practices to mitigate these issues.121 The agency provides
detailed guidance on a variety of topics, including water erosion and control measures, cropping practices (e.g., crop rotation, tillage, and residues), and water management.122
An examination of the sustainability of different energy
sources must account for water use and consumption, in
addition to the impact that energy development has on water
quality. As will be explained in Section V.A., the need for better data is one significant challenge to analyzing the amount
of water used and consumed by different energy sectors.

III. Water Quantity: Understanding the Use
and Consumption of Water by Different
Energy Sources
The production of energy requires a substantial amount of
water. Nationally, thermoelectric power accounts for 41% of
the water withdrawn from surface water and groundwater,
while irrigation accounts for 37%.123 Water withdrawals are
only part of the hydrological picture. The consumptive use of
water, meaning water that is evaporated, transpired, or incorporated into crops, is an important measure of water use; but
is difficult to measure or estimate.124

A.

Feedstock Water Availability and Use

The availability of water is a constant challenge for agricultural producers. For biofuel feedstock production, precipitation provides most of the water needed, but irrigation can
be necessary during droughts.125 Irrigation might become
more common, particularly on semi-arid lands, as biofuel
feedstock production grows to meet the benchmarks established in the revised Renewable Fuel Standard (“RFS2”).126
121. The conservation practices are categorized as National Conservation Practice
Standard Codes. See National Handbook of Conservation Practices, Nat. Resource Conserv. Service, http://directives.sc.egov.usda.gov/31694.wba (last
visited Mar. 13, 2013); see also Conservation Practices, Nat. Resource Conserv. Service, http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/
technical/cp/ncps/?cid=nrcs143_026849 (last visited Mar. 13, 2013).
122. The National Agronomy Manual provides a general reference of conservation
practices. See Natural Res. Conservation Serv., supra note 121, at §§500–
509. The conservation practice standards contain background information on
each practice and explain the minimum criteria that must be met in order for
each practice to be effective. Id. The national standards, however, are merely
intended as references. Producers should follow state conservation practice
standards, which are available through the Field Office Technical Guides. See
Field Office Technical Guide, Nat. Resource Conserv. Service, http://www.
nrcs.usda.gov/wps/portal/nrcs/main/national/technical/fotg/ (last visited Mar.
13, 2013).
123. U.S. Geological Survey, Estimated Use of Water in the United States
in 2005, at 1 (2009) [hereinafter Estimated Use of Water in the United
States], available at http://pubs.usgs.gov/circ/1344/pdf/c1344.pdf.
124. See, e.g., U.S. Geological Survey, Consumptive Water Use in the Great
Lakes Basin 1–2 (Apr. 2008), available at http://pubs.usgs.gov/fs/2008/3032/
pdf/fs2008-3032.pdf.
125. Water Implications of Biofuels Production, supra note 65, at 12.
126. The Energy Independence and Security Act of 2007 increased the minimum
quantity of biofuels to 15 billion gallons in 2015 and an additional 21 billion
gallons of advanced biofuels by 2022. Energy Independence and Security Act
§202(a)(2), 121 Stat. at 1522 (codified at 42 U.S.C. §7545(o)(2)(B) (Supp. II
2009)). The Act divided the required renewable fuel volume into four nested
categories: total renewable fuels, advanced renewable fuels, biodiesel, and cel-
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Water from rainfall and irrigation returns to local water
sources through evaporation from soil, runoff, and seepage
into underground aquifers. Crops use large amounts of water
for growth and transpiration, which is the release of water
into the atmosphere.127 One acre of corn emits between
3,000–4,000 gallons of water per day.128 For a biofuel feedstock crop to use water in a sustainable manner, the crop
should require minimal or no irrigation water or should be
produced in accordance with NRCS practice standards to
optimize irrigation practices.129
The amount of water used to produce feedstock crops
depends on the type of crop and the region where it is grown.
The amount of water a crop requires is affected by precipitation, soil quality, evapotranspiration, and other hydroclimate
conditions, which vary from region to region.130 For example, in the Pacific and Mountain regions, corn uses less water
than soybeans and cotton, but in the Northern and Southern
Plains, corn uses more water.131 Cellulosic production of the
non-edible portions of food crops has the potential to generate more fuel without increasing water usage.132 Corn stover
production is estimated to increase yields of ethanol by four
to five times per acre.133 Research in central Illinois indicates
that miscanthus and switchgrass consume more water than
corn per unit of biomass.134 Conversely, other research indicates that switchgrass biomass yields per unit of water are
greater than corn in Iowa, Missouri, and Nebraska, but not
Texas.135 More research is needed to understand the water
requirements of native grasses and other cellulosic crops.
Given this regional variation in rainfall, irrigation use,
and groundwater storage, the feasibility and sustainability of biofuel feedstock production varies significantly by
region.136 Increased production is unlikely to alter water use
at a national scale, but it will likely impact regional and local
areas where water resources are already stressed.137 The primary challenge is finding reliable sources of water in regions

lulosic biofuels. Under each category, biofuels must meet minimum lifecycle
greenhouse gas thresholds and use renewable biomass that complies with certain land use restrictions. §202(a)(2), 121 Stat. at 1522–24.
127. Water Implications of Biofuels Production, supra note 65, at 11–12.
128. Id. at 12.
129. See id. at 22–23, 56.
130. Id. at 19–21.
131. Id. at 20.
132. See id. at 42.
133. See Stanley R. Johnson et al., Nat’l Ctr. for Food & Agric. Policy,
Quantification of the Impacts on U.S. Agriculture of BiotechnologyDerived Crops Planted in 2006, at 13 (2008), available at http://www.
ncfap.org/documents/2007biotech_report/Quantification_of_the_Impacts_
on_US_Agriculture_of_Biotechnology_Executive_Summary.pdf.
134. George C. Hickman et al., A Comparison of Canopy Evapotranspiration for
Maize and Two Perennial Grass Species Identified as Potential Bioenergy Crops,
2 Global Change Biology & Bioenergy 157 (2010). Comparing the water requirements of corn, miscanthus, and switchgrass in Central Illinois, the
researchers attributed the increased water consumption of miscanthus and
switchgrass to the extended growing season for perennial grasses as well as a
higher rate of water use during peak season for miscanthus. Id.
135. J.R. Kinry et al., Biofuels and Water Use: Comparison of Maize and Switchgrass
and General Perspectives, in New Research on Biofuels 15 (J.H. Wright &
D.A. Evans eds., 2008), available at http://afrsweb.usda.gov/SP2UserFiles/
Place/62060000/almanac/Ex8B99.pdf.
136. See Water Implications of Biofuels Production, supra note 65, at 2–3.
137. See id.
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with an abundance of available land, such as the southwest.138
One solution is using treated wastewater to irrigate biofuel
crops that are resistant to elevated salinity,139 assuming the
effects on soil and shallow groundwater can be minimized by
appropriate management.140
In comparison to the water used in growing feedstock
crops and the variation in water use among feedstock producers, the water used in the biorefining process is modest
with little variance in consumption among refineries.141 The
amount of water used, however, depends upon the type of
biofuel. By using approximately 1 gallon of fresh water per
gallon of fuel produced, biodiesel refining requires less water
per unit of energy produced than ethanol, which uses 4 gallons of water per gallon of fuel produced.142 Consumptive use
of water in biorefineries is largely due to evaporation from
cooling towers and distillation of ethanol after fermentation.
The consumptive use of water, however, is declining as refineries increasingly are able to recycle wastewater and use less
water-intensive methods of converting feedstocks to fuels.143
Although cellulosic feedstock production may require less
water, the amount of water used in refining corn ethanol
and soybean-based biodiesel is lower than the amount of
water used to refine cellulosic fuels.144 Once the commercial production of cellulosic ethanol has been around longer,
it will likely undergo the efficiency improvements that the
refining processes of corn-grain ethanol and biodiesel have
undergone.145 Just as water use in biofuel production must be

138. See id. at 19–20.
139. The FDA recently proposed new regulations for the use of wastewater for irrigation of plants, but the regulations do not apply to plants not intended
for human consumption. See Standards for the Growing, Harvesting, Packing, and Holding of Produce for Human Consumption, 78 Fed. Reg. 3504,
3563 (Jan. 16, 2013) (stating section 112.14 establishes the requirement that
all agricultural water that contacts the harvestable portion of certain types of
produce for human consumption be safe and of adequate sanitary quality for
its intended use).
140. Biofuel crops may be irrigated with wastewater that is biologically and chemically unsuitable for use with food crops. See U.S. Envtl. Prot. Agency,
Guidelines for Water Reuse, Report No. EPA/600/R-12/618 5–26
(2012). Certain crops, such as switchgrass, can tolerate irrigation water of
moderate salinity. G.K. Gangegunte et al., Irrigation With Treated
Urban Wastewater for Bioenergy Crop Production in the Far West
Texas, American Geophysical Union (2011).
141. M. Wu et al., Argonne Nat’l Lab., Consumptive Water Use in the
Production of Ethanol and Petroleum Gasoline, Report No. ANL/
ESD/09-1 3(2009).
142. Water Implications of Biofuels Production, supra note 65, at 46, 49
(stating gallon of fresh water used for biodiesel but overall water use may be up
to three gallons per gallon of biodiesel produced. This figure is still significantly
lower than what is required for ethanol production).
143. Older ethanol plants consume up to eleven gallons of water per gallon of ethanol produced. Hosien Shapouri & Paul Gallagher, USDA’s 2002 Ethanol
Cost-of-Production Survey 14 (2005), available at http://www.usda.gov/
oce/reports/energy/USDA_2002_ETHANOL.pdf. On average, newer ethanol refineries consume only three gallons of water per gallon of ethanol. Wu et
al., supra note 141, at 27 (2009). A study of the total consumptive use rates
of water of various transportation fuels concluded the fuel with the lowest
consumptive use was biodiesel produced from non-irrigated soybeans, which
consumed fewer than 0.05 gallons of water per mile. Carey W. King & Michael E. Webber, Water Intensity of Transportation, 42 Envtl. Science 7866,
7869 (2008).
144. See Wu et al., supra note 141, at 30.
145. Water Implications of Biofuels Production, supra note 65, at 48.
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viewed holistically, it is important to assess alternate forms of
energy in terms of their entire water use footprint.146

B.

Water Requirements of Hydraulic Fracturing
Operations

As is the case with biofuel production, water is crucial for the
extraction of natural gas. Conventional hydraulic fracturing
requires up to 80,000 gallons of water per well.147 Unconventional oil and gas production is more water intensive, requiring between 2–4 million gallons of water per well.148 The
quantity of water needed depends upon the depth of the well
as well as the number of hydraulic fracturing events.149 In
addition to the water used in the initial hydraulic fracturing,
enhanced recovery techniques for extracting natural gas from
an aging field also require a substantial amount of water.150
The water intensity of hydraulic fracturing operations can
be reduced by recycling wastewater from hydraulic fracturing operations.151 In certain locations, primarily in the Marcellus Shale, wastewater is treated and reused in subsequent
hydraulic fracturing operations.152 Depending on the quality,
produced water is also used in western states for agricultural
irrigation, power plant cooling, and other productive industrial uses.153 Deciding whether to reuse wastewater or dispose
of it in underground injection wells is primarily an economic
decision.154 The cost of disposal in certain areas such as the
Marcellus Shale has driven reuse of wastewater, but in other
areas, like Texas, the high cost of treating wastewater and the
relatively low cost of transporting wastewater to a disposal
site favors the use of disposal wells. Recycling wastewater is
not a widespread practice, but recent regulatory changes in
Colorado and Texas are expected to encourage recycling of
wastewater.155 In 2010, Colorado, a state which actively regulates the impact of water withdrawals on vested water rights,
created an exception to the state’s permitting requirements
146. Using fewer than 0.15 gallons of water per mile, conventional petroleum based
gasoline and diesel have relatively low consumptive use rates. King & Webber,
supra note 143, at 7866. Plug-in hybrid vehicles, on the other hand, consumed
two to five times more water per mile than vehicles using conventional petroleum fuels. Id.
147. Hydraulic Fracturing, Getches-Wilkinson Ctr. for Nat. Resources, Energy, and the Env’t, http://www.oilandgasbmps.org/resources/fracing.php
(last visited July 7, 2013),
148. See U.S. Envtl. Prot. Agency, Plan to Study the Potential Impacts of
Hydraulic Fracturing on Drinking Water Resources 22 (2011), available at http://water.epa.gov/type/groundwater/uic/class2/hydraulicfracturing/
upload/hf_study_plan_110211_final_508.pdf; Modern Shale Gas Development Primer, supra note 36, at 64 (2009).
149. See id.
150. See Peter H. Gleick, Water and Energy, 19 Ann. Rev. Energy & Env’t 267,
286–87 (1994).
151. Modern Shale Gas Development Primer, supra note 36, at 48.
152. Id. at 70.
153. U.S. Dept. of the Interior, Reclamation Managing Water in the West Oil and
Gas Produced Water Management and Beneficial Use in the Western United
States, Science and Technology Program Report No. 157, 26-37 (Sept. 2011).
154. See Stephen Rossenfoss, From Flowback to Fracturing: Water Recycling Grows in the Marcellus Shale 45 (2011).
155. Treatment of produced water for reuse may be feasible through self-contained
systems at well sites or commercial treatment facilities. The type treatment
methods employed will be dictated by flow rate and total water volumes to be
treated, the constituents to be removed, treatment objectives, and water reuse
or discharge requirements. See id.
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when nontributary water is put to beneficial use within the
basin of origin for ordinary oil field purposes like drilling,
well stimulation, and well maintenance.156 More recently, the
Texas Railroad Commission adopted new recycling rules that
simplify state permitting requirements for recycling activities
and broadened the acceptable uses of recycled fluids.157
In certain states, such as Pennsylvania, the water intensity
of hydraulic fracturing operations could be further reduced
by the large quantities of coal mine water158 and coal mine
drainage159 that are available as potential sources of water.160
The economic viability of using coal mine drainage varies
depending on several factors, including: (1) transportation
distance and method; (2) the extent of pretreatment required;
(3) the cost of required treatment; and (4) volume and regulatory containment specifications for storage.161 Although
using coal mine drainage may be less expensive than using
fresh water in some cases, legal and regulatory hurdles continue to prevent the use of coal mine drainage by hydraulic
fracturing operations.
In Pennsylvania, under section 610 of the Solid Waste
Management Act (“SWMA”), the discharge of residual waste
to the surface or underground is prohibited without a permit.
If mine drainage is considered a waste, a natural gas well
operator must comply with waste transport requirements to
transport mine drainage to the well site and obtain a permit
to discharge mine drainage into the ground. Moreover, the
party who originally collected the mine drainage would be
liable for any spills at the well site. Generators of waste have
been held liable for waste improperly disposed of without a
permit even when the disposal occurred by a third-party who
violated the terms of their contract with the generator.
In addition to the SWMA, liability may also be imposed
on operators under the Clean Streams Law (“CSL”) for
treating mine drainage. Section 315 of the CSL prohibits
discharges from a mine into waters of the Commonwealth
without a permit. If operators fail to obtain a permit or to
otherwise comply with the CSL, they are exposed to liability. Additionally, liability has been imposed without fault
under the CSL on persons who own land where historic
discharges of mine drainage occur. Section 316 of the CSL
allows the state to require landowners to treat existing discharges and secure permits for discharges from mines into
waters of the Commonwealth.
Several different potential methods for addressing the
potential liability of users of coal mine drainage have been
suggested. The Pennsylvania Environmental Good Samaritan Act can help provide some operator immunity if the use
of CMD is interpreted as a reclamation or water pollution
156. See Colo. Rev. Stat. §§37-90-137–138, 37-92-308 (2012).
157. See 16 Tex. Admin. Code §§4.201 et seq. (2006).
158. Coal mine water refers to water that was previously in coal mining activities.
159. Water that is drained from a coal mine pool is referred to as coal mine drainage.
160. See Aimee E. Curtright & Kate Giglio, RAND Corporation, Conference Proceedings: Coal Mine Drainage for Marcellus Shale Natural Gas Extraction
(Dec. 14, 2011).
161. Id.; see also Penn, Dep’t of Envtl. Prot., Establishment of an Evaluation and Approval Process for the Use of Abandoned Mine Drainage
(AMD) for Industrial Uses Including Natural Gas Extraction (Nov.
2011).
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abatement project addressing the negative effects of past coal
mining operations. Secondly, a consent order and agreement
with the Department of Environmental Protection could
lessen liability for the long-term treatment of CMD. However, the specific requirements placed on each operator would
vary, depending on the nature of each project.

C.

The Use and Consumption of Water by
Thermoelectric Power Plants

While most thermal electric facilities require a significant
amount of water for their cooling systems, nuclear facilities have a slightly higher water demand than other types
of facilities because, in contrast to fossil-fuel-fired facilities
that can dissipate some heat with flue gasses, a nuclear facility’s turbine efficiencies are lower, and heat can only be dissipated through their cooling systems.162 The amount of water
required for cooling depends upon the type of cooling system
used.163 Of the one hundred and four nuclear plants in the
United States, sixty use open-loop wet cooling, thirty-five
use closed-loop wet cooling, and nine use hybrid systems.164
If a thermoelectric facility is adjacent to a large body of
water, the facility may simply run a large amount of water
through the condensers in a single pass and then discharge
wastewater, at a higher temperature, back into the body of
water.165 Open-loop cooled nuclear plants require between
25,000–60,000 gallons per MWh, but do not consume a
great deal of water.166 Closed-loop cooling systems use cooling towers to cool water through evaporation by utilizing
simple heat transfer to the air.167 These systems require 700–
1,100 gallons of water per MWh, which is less than 5% of
the water withdrawn by open-loop systems, but much of the
water withdrawn is lost to evaporation.168 However, the more
modest water requirements of closed-loop systems do not
necessarily ensure the continued production of energy during
drought conditions, as seen in Illinois in 2012.169 Although
wastewater may serve as a supplemental source of water for
some industries, reusing wastewater in thermoelectric facilities is limited because reclaimed wastewater commonly contains high concentrations of nutrients that promote bacterial
growth within the cooling system.170
Dry cooling systems use air instead of evaporation.171
The process can involve cooling towers with a closed circuit
162. See Energy Demands on Water Resources, supra note 11, at 18, fig. II-1.
163. Id.
164. Id. Dual systems use cooling towers when ambient air temperatures are relatively high and dry cooling is used when temperatures are relatively low. See id.
165. See id. at 17; Protecting the Environment: Water Use and Nuclear Power Plants,
supra note 76.
166. The U.S. Geological Survey indicated that 98% of the water withdrawn is returned to the source. See Energy Demands on Water Resources, supra note
11, at 65.
167. Id. at 19.
168. The cooling tower evaporates up to 5% of the flow. Id.
169. See generally Governor’s Drought Response Task Force, supra note 16.
170. Reclaimed water is used in thermoelectric applications in only a handful of
states (e.g., Arizona, California, Florida and Texas). Estimated Use of Water
in the United States, supra note 123, at 38.
171. Cooling Power Plants, World Nuclear Ass’n, http://www.world-nuclear.org/
info/Current-and-Future-Generation/Cooling-Power-Plants/ (see section discussing dry cooling systems) (last visited Mar. 2, 2014).
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or high forced draft air flow through a radiator.172 There is
minimal water loss in a dry cooling system, and the whole
nuclear plant uses less than ten percent of the water required
for a wet-cooled facility.173 The downside to dry cooling,
however, is that facilities use a substantial amount of electricity to run the condensers—estimated to be two to sixteen percent “for the cost of energy compared to evaporative
closed-loop cooling.”174 The relative lack of dry cooling facilities in the United States can be attributed to the unreliability
of dry cooling in hot weather, the lost electrical generating
efficiency, and the increased cost.175

IV.

Constraints and Complexity Surrounding
the Regulation of Water Rights

The United States has substantial freshwater resources.176
Yet, freshwater is not always available in the desired location
at the precise time it is needed. States regulate the quantity
of water extracted from a water source through permitting
programs, but few watersheds are located within the jurisdictional boundaries of a single state.177 The allocation of water
from interstate bodies of water can quickly become a source
of controversy.178 States have attempted to resolve tensions
surrounding the allocation of water resources by entering
into interstate compacts or by relying on federally chartered
interstate commissions.179 When all else fails, states engage in
protracted litigation to resolve water rights disputes.180
Although interstate compacts are useful tools, they do
not necessarily prevent tensions over the allocation of water
during a water shortage. When the volume of water available cannot meet the demands of all users, an upstream state
must limit its withdrawals of water to ensure a downstream
state receives the quantity of water it was allotted under the
terms of the compact.181
The management of interstate water resources is complicated by the complexity and incompatibility of state water
laws and withdrawal permitting programs. Using water
surpluses in one watershed to mitigate short-term water
shortages or water scarcity from depletion of groundwater
aquifers in another watershed requires the development of
a centralized water market.182 In the absence of a centralized
water market, management of interstate water resources is
172. Id. (see section discussing ‘cooling to condense the steam and discharge surplus heat’).
173. See Energy Demands on Water Resources, supra note 11, at 38.
174. Energy Demands on Water Resources, supra note 11, at 40
175. In 2009, the Department of Energy reported that constructing a dry cooling
system costs three to four times more than recirculating wet cooling system. See
Cooling Power Plants, supra note 171 (section titled ‘Dry cooling’).
176. See Estimated Use of Water in the United States, supra note 123, at 6.
177. Id. at 26.
178. See, e.g., Tarrant Reg’l Water Dist. v. Herrmann, 133 S.Ct. 2120 (U.S. 2013).
179. See id.
180. See id.
181. See Josh Clemons, Interstate Water Disputes, Mississippi-Alabama sea grant
Legal Program (2004), http://masglp.olemiss.edu/acf.htm.
182. See Richard A. Wildman, Jr. & Noelani A. Forde, Management of Water Shortage in the Colorado River Basin: Evaluating Current Policy and the Viability of
Interstate Water Trading, 48 J. Am.Water Resources Assoc. 411, 412 (June
2012) [hereinafter Wildman, Management of Water Shortage in the Colorado
River Basin].
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disjointed, inefficient, and can raise potentially far-reaching
electric grid stability and safety issues during persistent severe
regional droughts.183
Surface water scarcity is already impacting energy production in various regions and causing disputes over the allocations of water.184 Recent droughts and emerging limitations
on water resources have left many states, including two of
the biggest natural gas producers, Texas and South Dakota,
scrambling to develop water use priorities amid increased
water use disputes.185 The primary challenge with water
shortages causing water use conflicts is that state water laws
do not provide sufficient tools for resolving these conflicts.186
Water rights traditionally are regulated by states, rather
than the federal government.187 Each state follows the riparian or prior appropriation water rights doctrine.188 Although
a full discussion of these doctrines is beyond the scope of
this article, being mindful of the basic distinctions between
them is important when considering the apportionment of
interstate bodies of water.
Generally, the water-rich states east of the Mississippi
River follow the riparian doctrine, and the more arid states
west of the Mississippi River follow the prior appropriation
doctrine.189 In a riparian system, a person who owns land
adjacent to a watercourse has the right to beneficial uses of
the water on that land.190 At common law, a riparian or littoral landowner’s use had to be reasonable and was limited
only in that the landowner’s use could not interfere with the
reasonable uses of other riparian or littoral owners.191 Under
the prior appropriation doctrine, however, a person acquires
a right to use water by diverting water from a watercourse
and making beneficial use of the water.192 Thus, in a prior
appropriation system, first in time, not proximity, controls.193
Users in a prior appropriation system typically must obtain
a permit from a state agency to secure their right to use the
amount of water specified in their permit.194
To economically and efficiently use water resources in a
riparian or prior appropriation system, users must be able to
trade water rights within a market system.195 Prior appropriation systems were designed to provide users with clearly
183. See id. at 421.
184. See Sara Reardon, Water Shortages Hit US Power Supply, NewScientist.com
(Aug. 20, 2012), http://www.newscientist.com/article/dn22178-water-shortages-hit-us-power-supply.html.
185. See, e.g., id.; Charles B. Stockdale et al., The Ten Biggest American Cities That
Are Running Out of Water, 24/7 Wall St. (Nov. 1, 2010), http://finance.yahoo.
com/news/pf_article_111186.html; Mitch Weiss, Drought Could Force NukePlant Shutdowns, USA Today (Jan. 25, 2008), http://usatoday30.usatoday.
com/weather/drought/2008-01-24-drought-power_N.htm.
186. See Richard R. Powell, Powell on Real Property §65.04[2] (James A.
Davenport, ed. 1995).
187. See id. at §65.02.
188. See id. at §65.04.
189. Id. at §65.04[1].
190. See Energy & Envtl. Research Ctr., Water Appropriation Systems 1
(2012) [hereinafter Energy & Envtl. Research Ctr.], available at http://
www.radford.edu/~gsantopi/nrem/WaterApprSystems.pdf.
191. Powell, supra note 186, at §65.06[4].
192. See id. at §65.05 n.1.
193. Energy & Envtl. Research Ctr., supra note 190, at 2.
194. See id. at 2.
195. See Wildman, Management of Water Shortage in the Colorado River Basin, supra
note 182, at 412.
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defined water rights in part to manage water scarcity, but
clearly defined rights do not encourage efficient use of water
resources in the absence of a water market.196 Efficient development and utilization of water resources requires permitting systems to provide credits for water conservation efforts
and to allow users to bank and trade credits.197 Under both
types of water rights system, procedures for transferring
water rights need to be simplified and the legal constraints
on transfers of water rights should be removed.
States that share compatible water rights doctrines ought
to have an easier time resolving interstate water disputes, but
that typically is not the case. Without a functioning water
market efficiently apportioning water rights in those streams
not governed by the Great Lakes-St. Lawrence River Basin
Compact, power plants in Illinois may not receive enough
water to continue operating during a severe drought.198 This
concern became a reality in 2012 when reduced snowpack
and rainfall led to significant reductions in streamflows
across Illinois.199 This problem is not unique to the midwest.200 As water shortages continue to intensify disagreements between competing water users, if states are unable to
negotiate an allocation among themselves with the assistance
of the Army Corps of Engineers, an equitable apportionment
by Congress or the Supreme Court may be needed to resolve
interstate disagreements.
Several states that use water from interstate bodies of water
have entered into interstate compacts to clarify how water
should be allocated among the different states. Although
interstate compacts protect the interests of downstream
users, the process of transferring water between different
states remains contentious.201 The number of conflicts arising from water compacts, however, can be further reduced
by creating watershed-based commissions, like the Susquehanna and Delaware River Basin Commissions, to regulate
the interstate transfer of water, as well as the withdrawal and
use of water throughout an entire watershed.202
Until recently, the U.S. Army Corps of Engineers was
minimally involved in the allocation of water among states.203
The Corps has, however, become increasingly involved in
water resource management decisions beyond merely flood
control, hydropower generation, and navigation.204 Pro196. See id. at 412.
197. See id.
198. See Great Lakes Water Inst., Our Waters The Great Lakes Compact, Univ. Of
Wisc. Madison, http://www.glwi.freshwater.uwm.edu/ourwaters/documents/
GreatLakesCompact.pdf. (last visited July 7, 2013).
199. See Governor’s Drought Response Task Force, supra note 16, at 1-8, K-4.
200. See Kate Galbraith, Drought Could Pose Problems for Texas Power Plants, Texas Tribune (Sept. 16, 2011), http://www.texastribune.org/texas-environmental-news/
water-supply/drought-could-post-problems-texas-power-plants/.
201. See Thomas Merrill, Opinion Analysis: Oklahoma Skunks Texas in Cross-Border Water Rivalry, SCOTUSblog (June 13, 2013, 8:13 PM), http://www.
scotusblog.com/2013/06/opinion-analysis-oklahoma-skunks-texas-in-crossborder-water-rivalry/.
202. See Pa. State Univ., River Basin Approaches to Water Management
in the Mid-Atlantic States (2010), available at http://pubs.cas.psu.edu/
freepubs/pdfs/ua466.pdf.
203. See The U.S. Army Corps of Engineers: A Brief History, U.S. Army Corps of
Eng’rs, http://www.usace.army.mil/About/History/BriefHistoryoftheCorps/
WaterResourcesDevelopment.aspx.
204. See id.
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tracted litigation among the states of Florida, Georgia, and
Alabama surrounding the allocation of water in the Lake
Lanier dam culminated in a decision by Eleventh Circuit
that required the Corps to examine its authority to allocate
storage for water supply uses under the Rivers and Harbors
Act of 1946205 and the Water Supply Act of 1958.206 The
Corps subsequently concluded it had authority under both
statutes to make the water supply allocations that were the
subject of the litigation.207 In the future, allocation decisions
made by the Corps and unauthorized water withdrawals
from impoundments managed by the Corps will be the basis
of enforcement actions and civil litigation during times of
water scarcity.
All of these state, federal, and interstate programs work
to a certain degree, but the utility of many of these programs is limited because they were developed in response
to existing water rights laws put in place due to early, localized concerns about water.208 The solution to making water
use sustainable in the 21st century is to create a functioning water market that incentivizes movement of water from
water-rich watersheds to other areas if there is a higher and
better use for the water.

V.

Toward Sustainable Energy and Water
Resource Policies

Sustainability is an increasingly important concept in
energy, agricultural, and environmental policy development.209 Yet, the process of determining what constitutes a
sustainable system remains elusive.210 Despite the number
of differing answers policymakers and researchers have provided, it is clear that the water and energy sectors are tightly
linked.211 Not only does the production of energy require
water, but the water sector continues to become even more
energy-intensive as demand increases for advanced water
205. Rivers and Harbors Act of 1946, Pub.L. No. 79–525, 60 Stat. 634 (1946).
206. Pub.L. 85-500, Title III, July 3, 1958, 72 Stat. 319; see generally In re Tri-State
Water Rights Litigation, 644 F.3d 1160 (11th Cir. 2011).
207. Office of Chief Counsel, U.S. Army Corps of Eng’rs, Authority to Provide for
Municipal and Industrial Water Supply From the Buford Dam/Lake Lanier
Project, Georgia (June 25, 2012), available at http://www.sam.usace.army.mil/
Portals/46/docs/planning_environmental/acf/docs/2012ACF_legalopinion.
pdf.
208. See, e.g., Steven Clyde, Dallin Jensen & Warren Peterson, Utah Div.
of Water Rights, Review of Agreement for Management of the Snake
Valley Ground Water System and Snake Valley Environmental Monitoring and Management Agreement, available at http://www.waterrights.
utah.gov/snakeValleyAgreement/Review_Clyde_Jensen_Peterson.pdf.
209. See What Is Sustainable Agriculture, Agric. Sustainability Inst, U.C. Davis, http://asi.ucdavis.edu/sarep/about/def (last visited July 7, 2013); see also
Eric Herzog, Timothy Lipman & Daniel Kammen, Univ. of Cal., Berkeley, Renewable Energy Sources, available at http://rael.berkeley.edu/sites/
default/files/old-site-files/ 2001/Herzog-Lipman-Kammen-RenewableEnergy-2001.pdf.
210. See Roddy Scheer & Doug Moss, What Makes a Community “Sustainable”?, Sci. Am. (Aug. 8, 2012), http://www.scientificamerican.com/article.
cfm?id=defining-sustainable-communities.
211. See generally Ron Pate et al., Sandia Nat’l Lab., Overview of Energy-Water Interdependencies and the Emerging Energy Demands on Water
Resources (Mar. 2007), available at http://www.circleofblue.org/waternews/
wp-content/uploads/2010/09/SANDIA-research-needs2007-1349C_revised.
pdf.
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treatment technologies, such as desalination.212 Consequently, an energy source cannot be truly sustainable unless
its impact on water is also sustainable.
Although biofuel feedstock production is water intensive,
biofuel production continues to grow as a result of federal
policies, including the RFS2 mandates and farm bill initiatives aimed at promoting biomass production, because it
is currently the most viable renewable transportation fuel
option.213 The RFS2 has contributed to bringing significant
volumes of ethanol into the vehicle-fuel market.214 To date,
most of this ethanol has been corn-based, but the statute calls
for further growth in second-generation biofuels.215 Cellulosic and “drop-in” fuels, such as biobutanol, are advantageous because they generally use nonedible biomass or can
be used with existing infrastructure (i.e., “dropped-in”)
without costly modifications.216 As construction of the first
commercial-scale cellulosic biofuel refineries continues, cellulosic biofuel production was expected to increase almost
twenty-fold in 2013.217
The impact of biofuel feedstock production on water
resources depends on the management practices used to
grow the feedstocks. During the last few years, interest has
grown among producers and consumers to implement sustainable standards and business practices.218 Several orga212. Id. at 16.
213. The 2008 Farm Bill established the Biomass Crop Assistance Program (BCAP)
to subsidize energy biomass produced pursuant to a conservation plan. Food,
Conservation, and Energy Act of 2008, Pub. L. No. 110-246, §§9001, 9011,
122 Stat. 1651, 2089–93 (codified as amended at 7 U.S.C. §8111 (2008)).
To prevent using food crops for energy production, the program does not apply to Title I crops. Biomass Crop Assistance Program, 75 Fed. Reg. 66202,
66236 (Oct. 27, 2010). To qualify, producers must comply with land use restrictions, including a prohibition against cropping on lands with native vegetation not previously tilled for an annual crop as of the enactment date of the
2008 Farm Bill or on land that receives conservation, wetland, or grassland
reserve payments. Biomass Crop Assistance Program, 75 Fed. Reg. 66202,
66241 (Oct. 27, 2010). In addition to BCAP, energy biomass producers may
receive additional federal assistance by participating in “working lands” environmental enhancement programs, such as the Conservation Stewardship
Program, See Farm Security and Rural Investment Act of 2002, Pub. L. No.
107-171, §2001(a), §1238A, 116 Stat. 134, 225-30 (codified as amended at
16 U.S.C. §3838a (2006 & Supp. III 2010)), amended by Food Conservation,
and Energy Act of 2008, Pub. L. No. 110-246, §2301(b)-(c), 122 Stat. 1651,
1775-76 (codified at 16 U.S.C. §3838a(b)(3)(C), (g)), and the Environmental
Quality Incentives Program (EQIP). EQIP is based on national resource priorities, which include reductions in nonpoint source water pollution and soil
erosion. Federal Agriculture Improvement and Reform Act of 1996, Pub. L.
No. 104-127, §334, §1240, 99 Stat. 888, 997 (codified at 16 U.S.C. §3839aa
(2006)), amended by Food, Conservation, and Energy Act of 2008, Pub. L. No.
110-246, §2501(a), 122 Stat. 1651, 1785–86 (codified at 16 U.S.C. §3839aa
(Supp. III 2010)); see also Commodity Credit Corporation, 74 Fed. Reg. 2293
(Jan. 15, 2009) (codified at 7 C.F.R. pt. 1466 (2010)).
214. See Randy Schnepf & Brent D. Yacobucci, Cong. Research Serv.,
R40155, Renewable Fuel Standard (RFS): Overview and Issue (2013).
215. Id. at 1.
216. The National Research Council defines a drop-in fuel as a non-petroleum fuel
that is compatible with existing infrastructure, such as pipelines and delivery
mechanisms, for petroleum-based fuels. See Potential Economic & Environmental Effects of U.S. Biofuel Policy, supra note 111, at 302.
217. Andrew Herndon, Cellulosic Biofuel to Surge in 2013 as First Plants Open,
Bloomberg (Dec. 11, 2012, 2:22 PM), http://www.bloomberg.com/
news/2012-12-11/cellulosic-biofuel-to-surge-in-2013-as-first-plants-open.
html.
218. See Stephen Kaffka, Can Feedstock Production for Biofuels Be Sustainable in
California?, Cal. Agric. (Oct.-Dec. 2009), http://californiaagriculture.ucanr.
org/landingpage.cfm?article=ca.v063n04p202&fulltext=yes; see also Erin
Voegele, MASBI Makes Recommendations to Expedite Biojet Development, Bio-

109

nizations have been formulating third-party certification
standards for sustainably produced biofuels, including the
International Sustainability and Carbon Certification’s
(“ISCC”) Sustainability Requirements for the Production of
Biomass.219 Most standards are performance‑based and rely
on conservation practices like growing crops in the appropriate climatic regions, minimizing soil erosion and irrigation
to protect water resources, and achieve other environmental
goals.220 Standards typically address similar issues as components of sustainability, despite substantial variability among
the elements of different standards.221 The challenge with all
voluntary sustainability standards, however, is the effectiveness of conservation practices at the watershed scale depends
on coordinating the actions of all agricultural producers in
a watershed.
In addition to utilizing conservation practices, genetically
engineered crop varieties provide another strategy for using
existing water supplies as efficiently as possible. Advances
in biotechnology already have improved yields through
increased productivity, improved resistance to pests and
weeds, and improved drought tolerance.222 Moreover, there
is growing evidence that the use of genetically engineered
seeds helps improve water quality by encouraging changes in
farm practices.223 The changes in agronomic practices most
widely noted are: improving use of conservation tillage practices and reducing the amount of pesticides and fertilizers
applied by growers.224 By continuing to make such advances,
biotechnology may enable biofuel feedstock production on
arid and semi-arid lands and significantly reduce the impact
of biofuels on water resources.225 Continued investment in
biofuels and progress toward reducing the cost of large-scale
cellulosic biofuel production should remain a priority so that
second generation biofuels can be competitive with conventional fuels on a basis that values their inherent environmental benefit.226

mass Mag. (July 3, 2013), http://www.biomassmagazine.com/articles/9166/
masbi-makes-recommendations-to-expedite-biojet-development.
219. The ISCC’s Sustainability Requirements for the Production of Biomass Standard is an international biomass and bioenergy certification initiative. See Sustainability Requirements for the Production of Biomass, Int’l Sustainability &
Carbon Certification Ass’n (Apr. 19, 2010), http://www.iscc-system.org/
en/certification-process/certification/. Principle 2 addresses the impact of biomass production on water resources by evaluating several criterion, including
ground water and irrigation, soil erosion, fertilizer applications, and integrated
pest management. See id.
220. International Sustainability & Carbon Certification, Sustainability
Requirements for the Production of Biomass, 14–21 (2011).
221. As the National Research Council stated, “there is no consensus on the appropriateness of the current sets of indicators or the scientific basis for choosing
among them.” Nat’l Research Council, Our Common Journey: A Transition Toward Sustainability 243 (2000).
222. See J. Fernandez-Cornejo & M. Caswell, Econ. Research Serv., The
First Decade of Genetically Engineered Crops in the United States 1
(2006).
223. Id. at 13.
224. See, e.g., Nat’l research Council, The Impact of Genetically Engineered
Crops on Farm Sustainability in the United States 59–60 (2010).
225. See Fernadez-Cornejo & Caswell, supra note 222, at 13 (finding adoption
of genetically engineered crops was frequently associated with increased yield
and decreased pesticide use); see also Johnson et al., supra note 133, at 12–15
(summarizing the impacts of genetically engineered crops).
226. See id. at 12.
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Although biofuels and other emerging renewable energy
sources such as wind and solar are important parts of a sustainable energy policy, a reliable and technologically feasible
sustainable framework must include natural gas as a lowercarbon bridge fuel.227 The growth in domestic natural gas
production spurred by the boom in unconventional gas
development during the last decade dwarfed the expected
growth of biofuels and other renewable energy sources,228
despite federal incentives for the development of renewable energy sources.229 Reliance solely on renewable energy
sources might be the most sustainable solution in the future,
but renewable energy sources are not currently capable of
meeting even a fraction of our national energy demands.230
Furthermore, many renewable energy sources are still far
from cost competitive and intermittent output and insufficient storage capabilities continue to be significant barriers to wider adoption of renewable energy sources like wind
and solar.231 In 2012, electricity from natural gas increased
by 217 TWh, while wind electricity increased by 20.5 TWh
and solar increased by 2.5 TWh.232
The importance of natural gas as a bridge fuel is also in
part due to the financial robustness of the industry. Unlike
the renewable energy sector, the natural gas industry no
longer requires governmental programs to increase production or to develop new water management technologies.233
This was not always the case. The recent boom in hydraulic
fracturing in shale gas reserves was the result of over thirty
years of federal programs driving technological development
in collaboration with private companies.234 Even though the
government subsidized unconventional gas exploration, natural gas has been increasing its share of the energy market
without any governmental subsidies since 2002.235
Creating an integrated policy for energy and water
resources requires governmental agencies to work together at
227. See, e.g., Mass. Inst. of Tech. Energy Initiative, The Future of Natural
Gas 16 (2011), available at http://mitei.mit.edu/publications/reports-studies/
future-natural-gas.
228. See AEO2013 Early Release Overview, U.S. Energy Info. Admin. (Dec. 5,
2012), http://www.eia.gov/forecasts/aeo/er/early_production.cfm.
229. See Renewable Energy Production Incentives, U.S. Envtl. Prot. Agency, http://
www.epa.gov/osw/hazard/wastemin/minimize/energyrec/rpsinc.htm (last visited July 5, 2013).
230. See id. at 4.
231. Id. at 2.
232. U.S. Energy Info. Admin., Electric Power Monthly With Data for
January 2013 Table ES1.B. (2013), available at http://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_es1b.
233. Although not the focus of this Article, there are several governmental programs facilitating the development of wind energy. See, e.g., Dep’t of Energy,
Federal Incentives for Wind Power Deployment 1 (2011), available at
http://www1.eere.energy.gov/wind/pdfs/51452.pdf. Moreover, the importance of governmental programs is illustrated by the fact that uncertainty over
whether Congress would renew the primary wind subsidy is expected to result
in less than half as much investment in wind farms in 2013 as in 2012. See Iain
Wilson & Christopher Martin, U.S. Credit Extension May Revive Stalled Wind
Industry, Bloomberg (Jan. 2, 2013), http://www.bloomberg.com/news/201301-02/wind-tax-credit-extension-seen-driving-growth-trade-group-says.html.
234. See Alex Trembath et al, Where the Shale Gas Revolution Came From: Government’s Role in the Development of Hydraulic Fracturing in Shale, Breakthrough
Inst. (May 2012), http://thebreakthrough.org/blog/Where_the_Shale_Gas_
Revolution_Came_From.pdf (discussing the Windfall Profits Tax Act provision for unconventional natural gas production and coordinated research efforts between natural gas companies and federal researchers and engineers).
235. See id.
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federal, state, and local levels, but the unexpected drop in
carbon dioxide emissions in the United States in the absence
of mandated regulatory programs illustrates that market
forces, such as those driving the development of sustainability standards, can efficiently facilitate the attainment of
a sustainable energy policy. At this point, however, little discussion has occurred surrounding sustainability certification
standards for producers outside of the agricultural, forestry,
and fishery industries, despite the numerous competing sustainability standards in the agricultural industry.236
One exception is the Center for Sustainable Shale Development’s (“CSSD”) consensus-based performance standards
and regional certification process for “unconventional exploration, development, and gathering activities including site
construction, drilling, hydraulic fracturing and production
in the Appalachian Basin.”237 The water performance standards focus on wastewater disposal,238 plans and requirements for recycling flowback and produced water,239 closed
loop drilling,240 impoundment integrity,241 adequate confining layers to prevent adverse migration of hydraulic fracturing fluids,242 plans for monitoring groundwater and surface
water sources,243 adequate casing and cement, and public
disclosure of chemical constituents.244 CSSD’s performance
standards help focus the industry on the primary water
management issues associated with hydraulic fracturing—
effective disposal of wastewater and recycling flowback and
produced water. The impact of hydraulic fracturing on water
resources, however, could be further reduced if the industry
continues to improve methods for recycling flowback and
produced water, thereby reducing the amount of freshwater
used in the hydraulic fracturing process.245
236. See Sustainable Agric. Network, Sustainable Agriculture Standard
17–44 (2d ed. 2010) (describing sustainability standards for agriculture related topics including ecosystem conservation, wildlife protection, and soil and
waste management); Food Alliance, Food Alliance Sustainability Standard for Crop Operations 6–7 (2013) (describing sustainability standards
for agriculture related topics including soil and water conservation, pesticide
risk reduction, and safe and fair working conditions).
237. Ctr. for Sustainable Shale Dev., Performance Standards: Geographic
Scope and Applicability of CSSD Performance Standards 1 (2013)
[hereinafter CSSD Performance Standards], available at http://037186e.
netsolhost.com/site/wp-content/uploads/2013/03/CSSD-Performance-Standards-3-13R.pdf.
238. Id. Performance standard number 1 requires operators to not discharge wastewater, which includes drilling, flowback, and produced waters, into fresh
groundwater or surface waters. Id. The standard neither applies to nor prohibits disposal of wastewater by deep well injection. Id.
239. Id. at 1–2. Performance standard number 2 requires operators to develop and
implement a plan to recycle flowback and produced water. Id. In areas where
an operator is a net water user, the operator has two years from the date of
implementing the standards to begin recycling at least ninety percent of flowback and produced water. Id.
240. Id. at 2. Performance standard number 3 requires the use of closed loop drilling
when using oil-containing drilling fluids and subsequently requires containing
drilling fluid and flowback water in a closed loop system. Id.
241. Id. at 2. Performance standard number 4 requires the removal of free hydrocarbons prior to storage and the double-lining with an impermeable material. Id.
242. Id. at 2–3. Performance standard number 5 requires establish an Area of Review and conduct a comprehensive characterization of subsurface geology. Id.
243. Id. at 3. Performance standard number 6 requires monitoring plans for water
sources within a 2,500 foot radius of the wellhead in order to demonstrate that
water quality and chemistry are not impacted by operations. Id.
244. See id. at 3–4 (listing the required chemical constituent disclosures under performance standard number 7).
245. See Rossenfoss, supra note 154, at 48–49.
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A.

UNRAVELING WATER IMPACTS OF ENERGY PRODUCTION

Increasing Energy Production and Sustainable
Decision-Making

The United States needs a national objective and overarching
principles to guide the management of water resources. In
the absence of a consistent and concise objective, water policy
has evolved during the last few decades through piecemeal
legislation and disjointed executive and judicial actions.246
Moreover, the lack of a national objective has exacerbated
tensions over the resolution and coordination of difficult
water resource issues.247 Federal and state laws and regulations, local ordinances, tribal treaties, contractual obligations, economies dependent on existing water use patterns,
and infrastructure all affect water management decisionmaking.248 Attempting to untangle the complexities of water
management involves the participation of stakeholders with a
wide range of interests. The challenges caused by the presence
of stakeholders pursuing different goals, and the political and
legal hurdles that must be overcome, necessitate federal guidance on water resource policies.
Yet, as important as the federal government may be, its
role remains limited. Water resources must be addressed,
at least in part, at the watershed level, where unique geographic characteristics and the concerns of different users
can be evaluated and resolved in a comprehensive manner.
The federal government, therefore, should serve as a facilitator, rather than a leader. The role of the Delaware River
Basin Commission in facilitating the management of water
resources among constituent states with divergent needs provides a useful example of how the federal government can
encourage cooperative watershed planning.249 An even better
solution is the movement toward functioning regional and
super-regional water markets, where market forces provide
some of the drive toward rational water use decisionmaking.
Safeguards would be needed to ensure fairness to all water
consumers, but the biggest obstacle to the exploration of a
functioning water marketplace is the lack of focus on the
collection of useful water data.250
Good water resource management requires robust data
upon which to base decisionmaking. Water quality, availabil246. See Energy Policy Act of 2005 §322, 42 U.S.C. §300h(d) (exempting hydraulic fracturing from regulation under the Safe Water Drinking Act); Rossenfoss, supra note 154, at 48 (describing actions taken by the Pennsylvania
Department of Environmental Protection and the Environmental Protection
Agency to ensure that water treatment facilities were not processing flowback
water and disposing of it in state waterways).
247. See generally Tarrant Reg’l Water Dist. v. Herrmann, 656 F.3d 1222 (10th Cir.
2011) (involving a dispute over the enforcement of state laws regulating surface water use and transfer); Thomas v. Jackson, 581 F.3d 658 (8th Cir. 2009)
(involving a dispute over the Environmental Protection Agency’s ability to approve Iowa’s list of state waters that did not meet quality standards under the
Clean Water Act).
248. See generally Energy Policy Act of 2005 §322; San Diego, Cal. Muni. Code
ch. 6 art. 7, div. 2 (2013) (discussing city regulation of the water system); Judith V. Royster, Winters in the East: Tribal Reserved Rights to Water in Riparian
States, 25 Wm. & Mary Envtl. L. & Pol’y Rev. 169 (2000) (discussing tribal
reserved rights to water in riparian jurisdictions).
249. See supra note 204 and accompanying text.
250. See U.S. Geological Survey, Report to Congress: Concepts for National Assessment of Water Availability and Use 2 (2002) [hereinafter
USGS, Concepts for National Assessment of Water Availability and
Use], available at http://pubs.usgs.gov/circ/circ1223/pdf/C1223.pdf.
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ity, and use are a function of the total flow of water through
a basin, its quality, and the structure, laws, regulations, and
economic factors that control its use. Developing sound
energy and water resource policies requires an in-depth
understanding of all of these factors across the United States.
As part of that process, a federal assessment of the quality,
availability, and use of water in the United States is needed.251
Although some state and local governments conduct
extensive planning to quantify current and future water use
and availability, the quantity and type of data collected varies substantially.252 Nationally, the United States Geological Survey (“USGS”) collects basic water flow data.253 The
agency monitors water flows in streams and rivers by a network of stream gauges as part of the National Streamflow
Information Program.254 USGS also works with states to
estimate water withdrawals and assess water quality in different water bodies.255 Data on trends in freshwater fisheries
is available, but the majority of the information available is
on a species-specific basis rather than by watershed or ecosystem.256 Further, USGS’s programs are not comprehensive
and are frequently subject to budget cuts.257 For that reason, a comprehensive assessment of the quality, availability,
and use of water in the United States is needed.258 A broad
range of data on the condition of water should be collected,
including data on water quality factors, geological attributes, soil properties, storage volumes, flow rates, and uses
of water nationwide.259
251. The last time a federal entity comprehensively assessed the availability and use
of water in the United States was in 1978. U.S. General Accounting Office, Freshwater Supply: States’ Views of How Federal Agencies Could
Help Them Meet the Challenges of Expected Shortages 7 (July 2003)
[hereinafter GAO, Freshwater Supply]; U.S. Geological Survey, Concepts for National Assessment of Water Availability and Use, supra
note 250, at 2.
252. Compare Governor’s Drought Response Task Force, supra note 16 (collecting data from wide variety of sources including the state departments,
Federal studies and universities), with Texas Surface Water Quality Monitoring Program, 2012 Guidance for Assessing and Reporting Surface
Water Quality in Texas 1–2 available at http://www.tceq.texas.gov/assets/
public/waterquality/swqm/assess/12twqi/2012_guidance.pdf (using data
provided by public after using “public outreach mechanisms” such as public
meetings and publications and other “readily available data and information”
among other sources).
253. See, e.g., U.S. Geological Survey Streamflow of 2012—Water year Summary (2013).
254. See U.S. Geological Survey, Streamflow Information for the Next
Century: A Plan for the National Streamflow Information Program
of the U.S. Geological Survey, Report 99-456; USGS, Concepts for
National Assessment of Water Availability and Use, supra note 250, at 7.
255. See U.S. Geological Survey, National Streamflow Information Program Implementation Status Report, Fact Sheet 2009–2020, 5 (Mar.
2011).
256. See Ecological National Synthesis (ENS) Project, U.S. Geological Survey (July
7, 2013), http://water.usgs.gov/nawqa/ecology/.
257. See Michael Lewis, U.S. Geological Survey, USGS Streamgage Network: Implications of Budget Cuts, 3 (2013); USGS, Concepts for
National Assessment of Water Availability and Use, supra note 251, at
2; see also Doyle Rice, Up to 375 Flood Gauges to Turn Off Because of Fund
Cuts, USA Today (Apr. 26, 2013), http://www.usatoday.com/story/news/
nation/2013/04/25/flood-gauges-sequester/2113141/.
258. The last time a federal entity comprehensively assessed the availability and use
of water in the United States was in 1978. GAO, Freshwater Supply, supra note 251, at 7; USGS, Concepts for National Assessment of Water
Availability and Use, supra note 250, at 2.
259. See Subcomm. on Water Availability and Quality, Nat’l Sci. & Tech.
Council, A Strategy for Federal Science and Technology to Support

VI. Conclusion
The interdependence of water and energy is clear. Large and
reliable quantities of water are required to produce energy.260
The treatment and distribution of water requires reliable
sources of energy.261 Nevertheless, data on water resources
are collected by states at the watershed or drainage basin
level, while energy supply and demand are commonly studied at the power grid or census division level.262 Attempts to

develop a sustainable energy policy that adequately accounts
for water resources continue to be hampered by ad hoc policy
decisions by various governmental bodies and insufficient
data upon which to base good decision-making.263 Collaboration is critical. Governmental bodies have an important
role to play in the transition to a functioning water marketplace, as well as the collection and analysis of the robust data
needed to inform policymakers of this secure and economically rationalized water use solution.

Water Availability and Quality in the United States 15 (Sept. 2007),
available at http://www.epa.gov/etop/pubs/reportwateravailqual092007.pdf.
260. See Energy Demands on Water Resources, supra note 11, at 25.
261. See supra note 213 and accompanying text.
262. See Governor’s Drought Response Task Force, supra note 16.

263. See supra notes 203–09 and accompanying text.
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Green Siting for Green Energy
By Amy Morris,† Jessica Owley,* and Emily Capello**

R

enewable energy development is critical to reducing
greenhouse gas emissions. While solar energy projects
can replace polluting fossil fuels, land-intensive solar
projects have environmental costs of their own.1 Current
solar technologies require approximately 7 acres of land per
megawatt (MW) of energy generated, whereas large gas-fired
power plants require only 0.06 acres per MW.2 Arrays of
solar panels on commercial rooftops or landfills are attractive alternatives to putting solar on open land because they
allow beneficial reuse of developed sites, but they are typically small-scale projects that produce less than 1 MW of
power.3 Large projects have the potential to provide hundreds of megawatts of electricity, but could also disrupt
huge expanses of undeveloped land. The landscape changes
resulting from increasing numbers of large renewable energy
projects have been characterized by opponents as “energy
sprawl.”4 This tension between renewable energy development and protection of precious landscapes creates a conundrum for environmentalists.

† Senior Associate, Aspen Environmental Group. The authors would
like to thank Rob Glicksman, Lee Paddock, Jessica Wentz, and the
organizers and participants at the 2013 J.B. and Maurice C. Shapiro
Conference at George Washington University Law School that served as
the foundation of this Article.
* Associate Professor, SUNY Buffalo Law School.
** Associate Environmental Scientist, Aspen Environmental Group.
1.	

John D. Leshy, Federal Lands in the Twenty-First Century, 50 Nat. Resources
J. 111, 117 (2010).
2.	 The Desert Renewable Energy Conservation Plan (DRECP) originally used 7.1
acres/MW for CSP and 9.1acres/MW for solar PV. Acreage Requirements
for Central Station Renewable Technologies, available at http://www.
drecp.org/meetings/2011-12-05_meeting/presentations/D-Vidaver_2040_
and__DRECP_WG_Final_10-21-2011.pdf (last visited June 2, 2013). After
additional discussion and review, the DRECP revised the acreage calculation
to use 7.1 acres/MW for all solar technologies. Desert Renewable Energy
Conservation Plan, Overview of DRECP Alternatives Briefing Materials, available at http://www.drecp.org/meetings/2012-07-25-26_workshop/
background/Stakeholders_Briefing_Materials_08-07-2012.pdf (last visited
June 2, 2013). CSP sites use more land than coal mines, oil and gas fields,
or traditional fossil fuel facilities. Leshy, supra note 1, at 117. One MW of
electricity can power approximately 220 homes. What’s in a Megawatt?, Solar Energy Industries Ass’n, http://www.seia.org/policy/solar-technology/
photovoltaic-solar-electric/whats-megawatt (last visited Jan. 26, 2013).
3.	 Rooftop Solar Program Frequently Asked Questions. S. Cal. Edison, https://
www.sce.com/wps/portal/home/business/generating-your-own-power/solarrooftop-program/faq/ (last visited June 2, 2013).
4.	 Sara C. Bronin, Curbing Energy Sprawl with Microgrids, 43 Conn. L. Rev.
547, 547 (2010).
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As a result of California’s strong Renewable Portfolio
Standard5 (“RPS”) and new funding from the American
Recovery and Reinvestment Act,6 in 2009 developers began
proposing numerous large-scale solar projects in the California desert.7 The unique ecosystems and biodiversity in the
California desert have made the tradeoffs between various
environmental costs and benefits of solar projects especially
apparent.8 The consequences of desert development are particularly troubling because of limited scientific understanding of these ecosystems.9 For example, deserts are slow to
recover from disturbances and damaging desert soils limits
their ability to act as carbon sinks.10
5.	

In 2002, the California legislature passed a Renewable Portfolio Standard, requiring utilities to steadily increase the percentage of energy they obtain from
renewable energy sources. S.B. 1078 (Cal. 2002). The RPS was strengthened in
2006 and 2011. Cal. Pub. Util. Comm’n, California Renewable Portfolio Standard, http://www.cpuc.ca.gov/PUC/energy/Renewables/ (last visited
May 30, 2013).
6.	 American Recovery and Reinvestment Act of 2009, Pub. L. No. 111-5. (2009).
7.	 “Large-scale” here is a synonym of “utility-scale,” meaning projects large
enough to sell power to utilities (usually 20 MW or more). Large-scale project
developers enter power purchase agreements with utilities. These agreements
guarantee markets for the generated electricity. Since 2010, local, state, and
federal agencies have approved nearly 9,000 MW of solar energy projects in
the California desert, including more than 3,000 MW on public federal lands.
Desert Renewable Energy Conservation Plan, Description and Comparative Evaluation of Draft DRECP Alternatives, EC Table (2012),
available at http://www.drecp.org/documents/docs/alternatives_eval/index.
php.
8.	 See generally Jeffrey E. Lovich & Joshua R. Ennen, Wildlife Conservation and
Solar Energy Development in the Desert Southwest, United States, 61 Bioscience 12 (2011) (Jeffrey Lovich and Joshua Ennen note the potential effects of
the construction and the eventual decommissioning of solar energy facilities
include the direct mortality of wildlife; environmental impacts of fugitive dust
and dust suppressants; destruction and modification of habitat, including the
impacts of roads; and off-site impacts related to construction material acquisition, processing, and transportation. The potential effects of the operation and
maintenance of the facilities include habitat fragmentation and barriers to gene
flow, increased noise, electromagnetic field generation, microclimate alteration,
pollution, water consumption, and fire. Facility design effects, the efficacy of
site-selection criteria, and the cumulative effects of USSED on regional wildlife
populations are unknown); see also Defenders of Wildlife, Making Renewable Energy Wildlife-Friendly, available at http://www.defenders.org/
sites/default/files/publications/making_renewable_energy_wildlife_friendly.
pdf (last visited Jan. 27, 2013).
9.	 See generally The DRECP Independent Science Panel, Final Report: Independent Science Review for the California Desert Renewable Energy Conservation Plan (DRECP) 28 (Nov. 2012), available at http://www.
drecp.org/documents/docs/independent_science_2012/Independent_Science_
Panel_2012_Final_Report.pdf; see also Leshy, supra note 1, at 126.
10. D. Richard Cameron et al., An Approach to Enhance the Conservation-Compatibility of Solar Energy Development, 7 PLOS ONE 1, 2 (2012) (explaining “[d]isturbing desert soil may also limit the degree to which it acts as a
carbon sink, an ecological process that is poorly studied and the magnitude
of which has only recently been characterized”). Carbon sequestration is the
process by which atmospheric carbon dioxide is taken up by trees, grasses, and
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This Article examines the environmental tradeoffs
involved in siting solar projects with a particular focus on
California. It examines the current hurdles for “greener”
siting of projects in disturbed (i.e., graded, landscaped, or
otherwise non-natural areas) and developed areas, including
the obstacles to permitting distributed generation (“DG”)
projects, which are smaller‑scale projects that can be built on
places like parking lots or rooftops. Part I provides general
context regarding the scale of solar energy. Part II sets forth
the context of solar projects in California. Part III examines
current proposals to address impacts and tradeoffs of siting
solar on disturbed land and considers the types of disturbed
land available for solar energy. Finally, Part IV concludes the
Article with thoughts on where and how to site solar projects.
Although both large- and small-scale renewable energy
sources are necessary to reduce greenhouse gas emissions,
there are many opportunities for greener renewable energy siting. Greener siting must proceed on two fronts. First, as large
utility-scale solar facilities become an increasingly important
component of the U.S. sustainable energy portfolio, careful
siting of such projects becomes increasingly important as
well. Marginal agricultural land and abandoned mine lands
can provide untapped opportunities. Second, DG with solar
photovoltaics (“PV”) located across California will be vital.11
The key to greener siting of DG is fostering the expansion of
renewable projects in disturbed areas, particularly on contaminated sites, rooftops, and parking lots.12 A significant
challenge associated with using DG is the number of actors,
permits, and environmental review processes required to
implement it.13 Facilitation and coordination of these processes will speed the journey to a solar energy future.

I.

Solar Power Basics

Solar technologies generate electricity by harnessing energy
from sunlight.14 There are two primary solar technologies:
PV and concentrated solar power (“CSP”). Semi-conductor
cells in PV panels generate electricity directly when exposed
to the sun.15 Single panels may be used to generate small
amounts of electricity for individual use, while millions of
panels may be assembled in giant arrays for large-scale projects.16 CSP systems use mirrors and collectors to convert
solar energy indirectly by heating a fluid to between 300°F

11.
12.
13.
14.
15.
16.

other plants through photosynthesis and stored as carbon in biomass (trunks,
branches, foliage, and roots) and soils, also known as a carbon sink. The sink
of carbon sequestration in biomass and soils helps offset sources of carbon dioxide to the atmosphere. Carbon Sequestration, U.S. Dep’t of Agric. Forest
Serv., http://www.fs.fed.us/ecosystemservices/carbon.shtml (last visited Feb.
19, 2014); see also generally David A. Bainbridge, A Guide for Desert and
Dryland Restoration (2007).
See State of Cal., Energy Action Plan 7–8 (2003), available at http://www.
energy.ca.gov/energy_action_plan/2003-05-08_ACTION_PLAN.PDF.
Id. at 5, 6.
Id. at 1.
Cal. Energy Comm’n, Glossary of Energy Terms, http://www.energy.
ca.gov/glossary/glossary-r.html (last visited May 30, 2013) [hereinafter CEC
Glossary].
See Solar Photovoltaic Technology Basics, Nat’l Renewable Energy Labs.,
http://www.nrel.gov/learning/re_photovoltaics.html (last updated May 18,
2012).
See id.
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and 1,000°F. Heat from the fluid is used to boil water, creating steam that spins a turbine driving a generator to produce
electricity.17 Like PV panels, CSP systems may be used for
small‑scale projects or may cover thousands of acres.18
Although solar energy currently makes up less than 1% of
the electric power generated in the United States, it has enormous potential to expand.19 Solar power generation doubled
in the United States between 2008 and 2011, and the market for solar energy generating equipment grew another 76%
in 2012.20 Solar energy development was previously limited
by several factors including technological capability and the
entrenchment of the fossil fuel industry, which is supported
by subsidies.21 Yet, solar technology is quickly becoming
more cost-competitive with fossil fuels.22 The price for PV
panels in particular has dropped dramatically as a result of
increasing Chinese production.23 Improved technologies,
increased fossil fuel costs, government subsidies of solar
power, RPS requirements, and other government policies
have been making solar power much more attractive. The
push for solar is on.

II.

The California Solar Power Scene

A.

Utility-Scale Power Facilities

Renewable energy generation can be from large utility-scale
facilities down to smaller DG installations. A utility-scale
renewable energy facility is one that can generate large enough
amounts of energy to have a power purchase agreement with
17. See Concentrating Solar Power, Nat’l Renewable Energy Lab., http://www.
nrel.gov/learning/re_csp.html (last visited May 30, 2013).
18. James Rawlings & Michael Ashcroft, Small-Scale Concentrated Solar Power: A Review of Current Activity and Potential to Accelerate
Development, The Carbon Trust (Mar. 2013), available at https://www.
gov.uk/government/uploads/system/uploads/attachment_data/file/191058/
small_scale_concentrated_solar_power_carbon_trust.pdf.
19. What Is U.S. Electricity by Energy Source?, U.S. Energy Info. Admin., http://
www.eia.gov/tools/faqs/faq.cfm?id=427&t=3 (last visited Nov. 3, 2013).
20. Lori Robertson, Renewable Energy ‘Doubled’?, FactCheck.org (Sept.
14, 2012), http://factcheck.org/2012/09/renewable-energy-doubled-notquite/; Ucilia Wang, U.S. Solar Market Grew 76% in 2012,
Forbes (Mar. 14, 2013), available at http://www.forbes.com/sites/
uciliawang/2013/03/14/u-s-solar-market-grew-76/.
21. See Int’l Monetary Fund, Energy Subsidy Reform: Lessons and Implications 1 (2013), available at http://www.imf.org/external/np/pp/
eng/2013/012813.pdf.
22. See Solar & Wind Power to Be Cost-Competitive Without Subsidies by 2025
(NREL), While Fossil Fuels Still Subsidized Through Externalities, CleanTechnica (Aug. 30, 2013), http://cleantechnica.com/2013/08/30/solar-and-windpower-to-be-cost-competitive-without-subsidies-by-2025-according-to-newstudy-from-the-national-renewable-energy-laboratory/.
23. See Brad Plummer, China May Soon Stop Flooding The World With Cheap
Solar Panels, Wash. Post WonkBlog (Mar. 23, 2013), http://www.washingtonpost.com/blogs/wonkblog/wp/2013/03/23/china-might-stop-providing-the-world-with-cheap-solar-panels/. For general information about the
finances of the PV industry, see Shyam Mehta, PV Technology, Production and
Cost Outlook: 2010–2015, GreenTech Media Research, (Oct. 26, 2010),
http://www.greentechmedia.com/research/report/pv-technology-productionand-cost-outlook-2010-2015; see also Stefan Reichelstein & Michael Yorston, The Prospects for Cost Competitive Solar PV Power, 55 Energy Policy
117 (2013), available at http://dx.doi.org/10.1016/j.enpol.2012.11.003. As
PV prices have dropped, many project developers are moving away from
CSP. Reuters, Solar Thermal Plants Scrap Steam For Photovoltaic, CNet
News, (July 2011), http://news.cnet.com/8301-11128_3-20076065-54/
solar-thermal-plants-scrap-steam-for-photovoltaic/.
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an electric utility and to feed into the electricity transmission grid.24 Utility-scale solar power projects are those larger
than 20 MW; though 20 MW is a standard cutoff, there
are a varity of definitions.25 California’s push for utility-scale
solar is tied to its ambitious RPS, which was first enacted in
2002 and strengthened in 2010.26 The RPS requires utilities
to procure 33% of their energy from renewable sources by
2020 and 80% by 2050.27
Utility-scale PV projects are located throughout California with a concentration of the larger projects in Imperial,
Riverside, Kern, and San Luis Obispo counties.28 Starting in
roughly 2007, a large number of utility-scale solar projects
were proposed on relatively pristine federal lands, managed
by the Bureau of Land Management (“BLM”), in California’s Mojave, Sonoran, and Colorado Desert eco-regions.29
24. Utility-scale renewable generation was originally considered by the California
Energy Commission to be on the scale of 10 MW or larger. Utility Scale Renewable Energy, Cal. Energy Comm’n, http://www.energy.ca.gov/research/renewable/utility.html (last visited Nov. 4, 2013). More recently, utility-scale renewable generation has been considered projects that are larger than 20 MW. Cal.
Energy Comm’n, Renewable Power in California: Status and Issues 37
(2011), available at http://www.energy.ca.gov/2011publications/CEC-1502011-002/CEC-150-2011-002.pdf.
25. How Big Is Utility-Scale Solar, Berkeley Energy & Resources Collaborative, http://berc.berkeley.edu/how-big-is-utility-scale-solar/ (last visited Mar.
28, 2014).
26. California Renewable Portfolio Standard, Cal. Pub. Utils. Comm’n, http://
www.cpuc.ca.gov/PUC/energy/Renewables/ (last visited May 30, 2013). The
California Legislature passed the first version of the statutory RPS in 2002
(codified in Cal. Pub. Utils, Code §§399.11 et seq.). Initially, the RPS encouraged (but did not require) publicly owned utilities to procure 20% of
their electricity from renewable sources by 2017. To qualify as eligible for
California’s RPS, a generation facility must use a designated renewable resource or fuel, as in the Overall Renewable Energy Program Guidebook. Cal.
Energy Comm’n, Overall Renewable Energy Program (2d ed. 2008),
CEC Publication #CEC-300-2007-003-ED2-CMF, available at http://www.
energy.ca.gov/2007publications/CEC-300-2007-003/CEC-300-2007-003ED2-CMF.PDF. State energy agencies recommended accelerating the RPS in
the 2003 Energy Action Plan. State of Cal., Energy Action Plan (2003),
available at http://www.energy.ca.gov/energy_action_plan/2003-05-08_ACTION_PLAN.PDF. Senate Bill 107 (2006, Simitian and Perata) modified
the RPS to require that “investor-owned utilities” procure 20% of their retail
electricity from renewable sources by 2010. California League of Conservation Voters, SB 107: More Renewable Energy for California (2006), http://www.
ecovote.org/page/sb-107-2006 (last visited May 30, 2013). Also in 2006, the
California legislature passed AB 32 (Nuñez, Chapter 488)—the Global Warming Solutions Act. AB 32 charges California Air Resources Board (CARB) with
reducing California’s greenhouse gas emissions to 1990 levels by 2020. Legislative Analysts Office, Implementation of “AB 32”—Global Warming Solutions Act
of 2006, http://www.lao.ca.gov/analysis_2007/resources/res_04_anl07.aspx
(last visited May 30, 2013). The RPS is a central policy for CARB in achieving
these emission reductions. Office of the Governor Edmund G. Brown, Memo
Re: California Needs Large Central Station Power Projects In The California
Desert Resources Areas In Order To Meet State Policy Requirements And To
Reduce Greenhouse Gas Emissions (Oct. 12, 2011), available at http://www.
drecp.org/meetings/2011-10-12_meeting/presentations/Governor_Brown_
Renewable_Energy_Statement_10-12-2011.pdf.
27. Cal. Exec. Order No. S-14-08 (Nov. 17, 2008). Cal. Energy Comm’n, Renewables Portfolio Standards (RPS) Proceeding—Docket #03‐RPS‐1078, at 21
(Oct. 2010). In 2011, the California Renewable Energy Resources Act (SB
X1-2) was enacted. SB X1-2 specifically applies the new 33 percent RPS to
all retail sellers of electricity by December 31, 2020. The California Public
Utilities Commission is responsible for implementing the RPS, and the California Energy Commission certifies that renewable energy sources meet the
RPS requirements.
28. RPS Project Status Table 2013, Cal. Energy Comm’n, http://www.cpuc.
ca.gov/PUC/energy/Renewables/index.htm (last visited May 30, 2013).
29. Id.; Bureau of Land Mgmt., BLM California Solar Applications (May
2013), available at http://www.blm.gov/pgdata/etc/medialib/blm/ca/pdf/pa/
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The first wave of utility-scale projects proposed in the California desert in the late 2000s was primarily composed CSP
projects. By the fall of 2009, the California Energy Commission was reviewing applications for twelve CSP projects
ranging from 50–1,000 MW, seven of which were located
on land administered by the BLM.30 Except for the projects
withdrawn by the applicants during the review process, the
California Energy Commission approved all eleven of the
CSP projects proposed.31 However, the majority of these have
not been built.32 There are currently three large CSP projects under construction in California.33 One additional solar
power tower project was approved and recently procured a
power purchase agreement.34 The remaining CSP projects
were delayed, redesigned to use other technologies like solar
PV, or withdrawn.35
During the late 2000s, several solar PV projects were
proposed on BLM‑administered land and private land. By
2010, Kern County had approved three utility-scale solar
PV projects36 and San Luis Obispo County followed in 2011
approving two utility-scale solar PV projects.37 Utility-scale
solar PV projects continue to be proposed with frequency.
The California Public Utility Commission’s (“CPUC”) RPS
Status Table indicates that over thirty utility-scale solar PV
projects are expected to be completed between 2012 and
2016, located throughout California, ranging from Imperial
County in the south to Tulare and Mendota Counties in the
Central Valley.38
As noted above, land-intensive solar projects can also have
significant environmental impacts.39 All utility-scale solar
project developers fence off large areas of land and cover

30.
31.
32.

33.
34.

35.
36.
37.

38.
39.

energy/solar.Par.84447.File.dat/BLM%20Solar%20Apps%20and%20Auths.
pdf.
Cal. Energy Comm’n, 2010 Integrated Energy Policy Report Update 55
(2010), available at http://www.energy.ca.gov/2010publications/CEC-1002010-001/CEC-100-2010-001-CMF.PDF.
Cal. Energy Comm’n, Solar Thermal Projects Under Review 1–2 (Sept.
14, 2012) [hereinafter Projects Under Review], available at http://www.
energy.ca.gov/siting/solar/.
Id.; Cal. Energy Comm’n, Tracking Progress—Renewable Energy 12
(Oct. 22, 2013) [hereinafter Tracking Progress], available at http://www.
energy.ca.gov/renewables/tracking_progress/documents/renewable.pdf. (listing four CSP projects under construction or “pre-construction”).
Tracking Progress, supra note 32.
PennEnergy Editorial Staff, Solarreserve’s Rice Solar Energy Project First to Include Energy Storage in California, PennEnergy (Jan. 29, 2013), http://www.
pennenergy.com/articles/pennenergy/2013/january/-solarreserves-rice-solarenergy-project-first-to-include-energy.html.
Tracking Progress, supra note 32, at 13–14.
Kern Cnty., Kern County Solar Projects (Mar. 13, 2013), available at
http://www.co.kern.ca.us/planning/pdfs/renewable/solar_projects.pdf
(last
visited May 30, 2013).
See San Luis Obispo Cnty., SunPower California Valley Solar
Ranch Monitoring/Construction: Ongoing Status Report, 1
(Oct. 30, 2013), available at http://www.slocounty.ca.gov/Assets/PL/
SunPower+-+High+Plains+Solar+Ranch/SunPower-OngoingStatusReport.
pdf; David Baker, Big Solar Plant Opens in San Luis Obispo County, SF
Gate, (Oct. 31, 2013), http://blog.sfgate.com/energy/2013/10/31/
big-solar-power-plant-opens-in-san-lois-obispo-county/.
Cal. Pub. Utils. Comm’n, Cal. Renewable Portfolio Standard (Feb.
2013) (on file with author).
Patrick Donnelly-Shores & Dustin Mulvaney, Solar Energy Development on
Public Lands: Policy-Making Processes in California’s New Gold Rush, Land Use
Pol’y (forthcoming) (manuscript at 19) (on file with authors).
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them with industrial facilities.40 Some projects require extensive grading and scraping of sites, which essentially eliminates plant and wildlife habitat and dramatically changes
site hydrology.41 Project construction may generate huge
amounts of dust and large quantities of water are typically
required both for dust suppression and for washing mirrors
and panels.42 In addition, wildlife may be killed by construction vehicles or by collisions with solar facilities and transmission lines.43 CSP power tower facilities in particular may
pose major risks to migrating birds due to the cone of heat
created between the mirrors and the power tower that burns
birds when they fly through.44 In addition to these ecological
impacts, projects that are sited in culturally sensitive areas
may disturb prehistoric archaeological resources and contemporary Native American sacred sites.45
Utility-scale solar facilities face a host of environmental
requirements at federal, state, and sometimes local levels.46
Soft costs associated with permitting and grid interconnection may make up to 40% of the cost of developing solar
projects.47 Environmental review requirements from the
National Environmental Policy Act and California’s Environmental Quality Act are accompanied by constraints
from both the federal and state Endangered Species Acts.48
Projects on federal land also have permitting requirements
under the Federal Land Policy and Management Act of
1978.49 Large CSP projects in California go through state
40. See Cal. Energy Comm’n, Renewable Power in California: Status and
Issues 60 (2011) [hereinafter CEC Renewable Power Report], available at
http://www.energy.ca.gov/2011publications/CEC-150-2011-002/CEC-1502011-002.pdf; John Copeland Nagle, See the Mojave!, 89 Or. L. Rev. 1357,
1382–83 (2011) (arguing that green industry isn’t necessarily more palatable to
those opposing conversion of the desert landscape).
41. The utility-scale solar projects under construction in the California Valley in
San Luis Obispo have been designed specifically to retain the habitat value of
the sites wherever possible. The alternatives approved by the county avoided
the habitat, supporting the largest amount of special status species habitat, and
a standard 4-barbed-wire ranch-style fence was used for perimeter fencing to
permit maximum wildlife across and through the sites. It is unclear to what
extent wildlife will use the project site or designed movement pathways during
and after construction. Monitoring for up to 10 years was included in the Conditions of Approval to quantify the number and distribution of certain special
status species and included a contingency plan for mitigation elements that did
not meet performance or final success criteria (COA #59, 60, and 61). Aspen
Envtl. Group, California Valley Solar Ranch Conditional Use Permit
Final Environmental Impact Report §C.6.5.2 at C.6-89 (2011), available
at http://www.sloplanning.org/EIRs/CaliforniaValleySolarRanch/index.htm;
Aspen Envtl. Group, Topaz Solar Farm Conditional Use Permit Final
Environmental Impact Report §C.6.4 at C.6-93 (2011), available at http://
www.sloplanning.org/EIRs/topaz/FEIR/topaz_VolumeI.htm; Louis Sahagun,
Environmental Concerns Delay Solar Projects in California Desert, L.A. Times
(Oct. 19, 2009), http://articles.latimes.com/2009/oct/19/local/me-solar19.
42. CEC Renewable Power Report, supra note 40, at 58.
43. Id. at 57–58.
44. Id. at 57.
45. Id. at 60.
46. See Amy Wilson Morris & Jessica Owley, Mitigating the Impacts of the Renewable Energy Gold Rush, 15 Minn. J. L. Sci. & Tech. 193 (2014).
47. U.S. Dep’t of Energy, Rooftop Solar Challenge, http://www.eere.energy.gov/solarchallenge/ (last visited June 7, 2013).
48. See Renewable Energy Development in Region 8, U.S. Fish and Wildlife Serv.,
http://www.fws.gov/cno/energy.html (last visited Nov. 3, 2013).
49. 43 U.S.C. §1712. Regulations governing rights-of-ways (ROW) are found at
43 C.F.R. §2800 (2013). ROW policies and procedures are governed by Title
V of FLPMA, agency regulations and agency guidance in the form of a BLM
Instruction Memoranda (IM-2011-003). U.S. Dep’t of Interior, Bureau of
Land Mgmt., EMS Transmission 10/13/2010, Instruction Memorandum No.
20121-003, Solar Energy Policy (Oct. 7, 2010), available at http://www.blm.
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licensing and permitting processes with the California
Energy Commission.50
Two desert projects that highlight the environmental
concerns with recent utility-scale solar projects are the Ivanpah Solar Energy Generation System and the Genesis Solar
Energy Project. Almost as soon as construction began, the
Ivanpah Solar Energy Generation System ran into Endangered Species Act problems.51 Section 9 of the federal Endangered Species Act prohibits “tak[ings]” of listed endangered
species.52 The Endangered Species Act defines “tak[ings]”
to include actions that “harass, harm, pursue, hunt, shoot,
wound, kill, trap, capture, or collect” a protected species.53
Section 10 of the Endangered Species Act creates a mechanism to enable projects to proceed even where a take may
occur if the project applicant puts together a Habitat Conservation Plan demonstrating, inter alia, that minimization
and mitigation measures will not jeopardize the species as a
whole.54 The Ivanpah facility obtained a section 10 permit
that allowed incidental take of desert tortoise, but during
construction, much larger numbers of tortoises were discovered than anticipated. As a result, the project developer had
to halt construction and get an amended biological opinion
from the U.S. Fish and Wildlife Service to increase the level
of allowable take and revise the project’s strategies for relocating affected tortoises.55
Construction of the Genesis Solar Energy Project CSP
facility in Riverside County did not proceed smoothly either.
After construction of the Genesis Project began, widely
dispersed buried prehistoric cultural resources, including
human remains, were discovered and that also resulted in the
temporary halting of construction.56 Both the Genesis and

50.
51.
52.
53.

54.
55.

56.

gov/wo/st/en/info/regulations/Instruction_Memos_and_Bulletins/national_
instruction/2011/IM_2011-003.html (last visited Mar. 17, 2013). ROWs are
granted for a maximum of a 30-year term. FLPMA section 501(a)(4) explains
that ROWs can be used for “systems for generation, transmission, and distribution of electric energy.” Although this seemed to originally contemplate
transmission lines, ROWs are now used to develop solar and wind projects on
public lands as well as many other related energy and electricity uses. ROW
authorization is subject to environmental review under the National Environmental Policy Act. Id.
Cal. Pub. Res. Code §§25120, 25500 (West 2014). In 2011, Senate Bill 226
amended the law to allow the CEC to continue to review some projects that
began as CSP but would like to switch to PV. §25500.1(a).
January 14, 2011—Ivanpah Solar Electric Generating System Updates, Basin
& Range Watch.Org, http://www.basinandrangewatch.org/IvanpahUpdate.
html (last visited Oct. 30, 2013).
16 U.S.C. §1538(a)(1)(B).
16 U.S.C. §1532(19). Harm has been further defined in agency regulations
as including “significant habitat modification or degradation where it actually
kills or injures wildlife by significantly impairing essential behavioral patterns,
including breeding, feeding or sheltering.” 50 C.F.R. §17.3; Babbitt v. Sweet
Home Chapter of Communities for a Great Oregon, 515 U.S. 687, 699 n.12
(1995).
16 U.S.C. §1539(a).
January 14, 2011—Ivanpah Solar Electric Generating System Updates, Basin
& Range Watch Org., http://www.basinandrangewatch.org/IvanpahUpdate.
html (last visited Oct. 30, 2013); U.S. Fish & Wildlife Serv., Biological
Opinion on BrightSource Energy’s Ivanpah Solar Electric Generating System Project, San Bernardino County, CA [CACA-48668, 49502,
49503, 49504] (8-8-10-F-24R) 3, 14, 23 (2011), available at http://www.blm.
gov/pgdata/etc/medialib/blm/ca/pdf/needles/lands_solar.Par.71302.File.dat/
ISEGS_Reinitiation,%20Final%20BO.pdf (last visited Feb. 19, 2014).
Bureau of Land Mgmt., Notice to Proceed in Implementing the “Genesis Solar Energy Project Unit 1 Buried Resource Phase I and Phase
II Mitigation Plan, Riverside County, California (2012), available at

Spring 2014

GREEN SITING FOR GREEN ENERGY

Ivanpah projects had construction challenges despite review
by the California Energy Commission and the BLM and having received permits from the California Department of Fish
and Wildlife and the U.S. Fish and Wildlife Service.57 These
agencies were criticized as proceeding too quickly with the
environmental review, resulting in unanticipated impacts.58
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DG uses smaller-scale power generation technologies
that typically generate between 3 kW and 20 MW. These
projects are typically located close to where the electricity is used.59 Although large-scale solar projects are still
being proposed and developed,60 DG solar projects have
increased in number and importance for achieving California’s RPS and greenhouse gas emission reduction goals.61 A
2012 study commissioned by CPUC found that California
could potentially develop 15,000 MW of electrical capacity through local DG solar by 2020.62 Another report states
that distributed PV is and will continue to be the fastest
growing part of the solar market.63
Local DG can meet substation-level peak loads64 and
can eliminate the need to build additional local distribution lines.65 DG facilities may be located directly within the
low‑voltage distribution grid or may supply power directly

to the consumer.66 Advocates of small-scale solar power generation argue that local DG projects have the potential to
provide enormous amounts of electricity with far less environmental damage than large utility-scale projects.67
Homeowners and businesses with solar installations can
also defray the cost of installing rooftop solar panels by
taking advantage of net metering programs.68 Under net
metering programs, residential customers with solar panels
are credited at the retail rate for the solar energy they feed
back into the electricity grid.69 There are forty states with
net metering laws.70 If customers produce as much energy as
they consume, they do not need to pay the utility for electricity, which means that the customer does not contribute
funds to the utility’s fixed costs, including grid infrastructure operations and maintenance costs. The grid continues to
act essentially as a battery for these customers as their excess
electricity is fed into the grid when it is sunny and the homes
draw from the grid at night and on cloudy days.71
California has also promoted DG through the development of new methods for utilities to purchase DG power.
California’s Renewable Auction Mechanism streamlines utility procurement of energy from RPS-eligible DG facilities.72
The Renewable Auction Mechanism is a market-based procurement system for DG projects ranging from 3–20 MW.73
The program authorizes the three large investor-owned utili-

http://www.blm.gov/pgdata/etc/medialib/blm/ca/pdf/palmsprings/genesis.
Par.72047.File.dat/Genesis%20NTP%205-11-12.pdf (last visited May 30,
2013).
See Ken Wells, Where Tortoises and Solar Power Don’t Mix, Bloomberg
Businessweek (Oct. 10, 2012), http://www.businessweek.com/articles/2012-10-04/where-tortoises-and-solar-power-dont-mix; The Desert
Tortoise Council, Newsletter (Fall 2010), available at http://www.deserttortoise.org/newsletter/2010fall.pdf.
Ken Wells, Where Tortoises and Solar Power Don’t Mix, Bloomberg Businessweek (Oct. 10, 2012), http://www.businessweek.com/articles/2012-10-04/
where-tortoises-and-solar-power-dont-mix; Genesis Solar Energy Project, Colo.
River Indian Tribes (Mar. 19, 2012), http://www.crit-nsn.gov/crit_contents/
news/03192012.shtml (last visited May 30, 2013); Louis Sahagun, Discovery of
Indian Artifacts Complicated Genesis Solar Project, L.A. Times (Apr. 24, 2012),
http://articles.latimes.com/2012/apr/24/local/la-me-solar-bones-20120424.
CEC Glossary, supra note 14.
See, e.g., Hidden Hills Solar Electric Generating System Power Plant Licensing
Case, Cal. Energy Comm’n, http://www.energy.ca.gov/sitingcases/hiddenhills/ (last visited May 30, 2013) (describing a 500 MW solar power tower);
Bureau of Land Mgmt., McCoy Solar Energy Project (CACA 48728),
http://www.blm.gov/ca/st/en/fo/palmsprings/Solar_Projects/McCoy.html
(last visited May 30, 2013) (describing a 750 MW solar PV project); Kern
Cnty., Notice of Preparation A Draft Environmental Impact Report
for the Kern County Solar Ranch Project (Jan. 25, 2013), available at
http://www.co.kern.ca.us/planning/pdfs/notices/kern_solar_nop.pdf (last visited May 30, 2013) (describing a 1,000 MW solar PV project).
See Julie Cart, Small-Scale Solar’s Big Potential Goes Untapped, L.A.
Times (Dec. 29, 2012), http://articles.latimes.com/2012/dec/29/local/
la-me-solar-future-20121229.
Energy + Environmental Economics, Technical Potential for Local Distribution Photovoltaics in California 6 (Mar. 2012), available
at
http://www.cpuc.ca.gov/NR/rdonlyres/8A822C08-A56C-4674-A5D2099E48B41160/0/LDPVPotentialReportMarch2012.pdf.
Distributed Solar PV to Increase 18% p.a. to 2015, Growing Pains Notwithstanding, CleanTechnica (Apr. 13, 2012), http://cleantechnica.com/2012/04/13/
distributed-solar-pv-to-increase-18-p-a-to-2015-growing-pains-notwithstanding/.
Peak load is the highest electrical demand within a particular period of time;
daily peak usually occurs in late afternoon and early evening on weekdays and
annual peak demand occurs on hot summer days. Id.
Id.

66. Cal. Energy Comm’n, 2011 Integrated Envtl. Pol’y Rep. 11 (2011) [hereinafter 2011 IEPR], available at http://www.energy.ca.gov/2011publications/
CEC-100-2011-001/CEC-100-2011-001-CMF.pdf.
67. Julie Cart, Small-Scale Solar’s Big Potential Goes Untapped, L.A. Times (Dec.
29, 2012), http://articles.latimes.com/2012/dec/29/local/la-me-solar-future20121229.
68. Net Energy Metering in California, Go Solar Cal., http://www.gosolarcalifornia.ca.gov/solar_basics/net_metering.php (last visited May 30, 2013);
In California, the contest has been building since last May, when the
CPUC revised the formula utilities use to limit the number of customers eligible for net metering. That ceiling would be hit when the
amount of power generated by houses and businesses with solar hits 5
percent of “aggregated customer peak demand.” The CPUC changed
the definition of ‘peak demand’ in a way that’s expected to allow potentially twice as much rooftop solar to qualify for net metering. (May
25, 2012). Utilities have been contesting that ruling.
Anne C. Mulkern, Utilities Challenge Net Metering as Solar Power Expands
in California, E&E Publishing (Apr. 12, 2013), http://www.eenews.net/
stories/1059978731/print.
69. Go Solar Cal., supra note 68.
70. David Roberts, Utilities vs. Rooftop Solar: What the Fight Is About, Grist (May
15, 2013), http://grist.org/climate-energy/utilities-vs-rooftop-solar-what-thefight-is-about/.
71. Susan Kraemer, California Utilities Balk as Home Solar Producers Near
5 Percent Limit, CleanTechnica (May 2, 2012), http://cleantechnica.
com/2012/05/02/california-utilities-balk-as-home-solar-producers-near-5percent-limit/#WfsmQwekG8XL82bG.99.
72. Interstate Renewable Energy Council, Blueprint for the Development of Distributed Generation in California 2 (2013), available at
http://www.irecusa.org/wp-content/uploads/DGBlueprint_2.21.13_final.pdf.
For more details on California’s Renewable Auction Mechanism, see Jessica
Wentz, Balancing Economic and Environmental Goals in Distributed Generation
Procurement: A Critical Analysis of California’s Renewable Auction Mechanism
(RAM), 5 J. Energy & Envtl. L. 30 (2014).
73. Renewable Auction Mechanism, Cal. Pub. Utils. Comm’n, http://www.
cpuc.ca.gov/PUC/energy/Renewables/hot/Renewable+Auction+Mechanism.
htm (last visited June 6, 2013); DSIRE (Database of State Incentives for
Renewables & Efficiency), Renewable Auction Mechanism (RAM), DSIRE,
http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=CA244F
(last visited June 6, 2013); Renewable Auction Mechanism, Cal. Pub.
Utils. Comm’n, http://www.cpuc.ca.gov/PUC/energy/Renewables/hot/
Renewable+Auction+Mechanism.htm (last visited June 6, 2013). CPUC
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57.

58.

59.
60.

61.
62.

63.

64.
65.
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ties to procure 1,299 MW of DG through four auctions over
two years.74
One of the major obstacles to the expansion of DG is utility opposition to competition from DG sources.75 Investorowned utilities serve approximately 60% of U.S. customers.76
They are regulated monopolies with geographically designated customer bases and legally guaranteed profits.77 Retail
rates at which electricity is sold to consumers are approved
by state public utility commissions.78 Utilities are concerned
about the implications of rooftop solar facilities because of
impacts to the grid due to the intermittent nature of solar
PV power and impacts to their profits.79 Utilities argue that
net metering will require rate increases for non‑solar-rooftop
customers and that the solar customers not only still make
use of the grid, but also make managing it more complicated
by requiring utilities to deal with many distributed, intermittent electricity generators.80 As a result of utilities’ concerns
about economic and technical issues, the total amount of
electricity allowed for net metering was originally limited to
5% of peak customer demand in California.81 That limit has
subsequently been raised and is scheduled to be raised again
in 2015, but the future of these limits remains uncertain and
could shift with the political winds.82
Permitting requirements can be an obstacle to expansion
of DG in California. For larger DG facilities that require
conditional use permits from counties, permits from regulatory agencies, and California Environmental Quality Act
review, lack of coordinated approval processes may be a major
hurdle for project developers.83 As early as 2000, the California Energy Commission published recommendations for
streamlining permitting and environmental review for distributed generation projects.84 Subsequently, legislatures and

74.
75.
76.

77.
78.
79.
80.
81.

82.
83.
84.

final decision here: http://docs.cpuc.ca.gov/PUBLISHED/FINAL_DECISION/128432.htm.
Renewable Auction Mechanism, Cal. Pub. Utils. Comm’n, http://www.cpuc.
ca.gov/PUC/energy/Renewables/hot/Renewable+Auction+Mechanism.htm
(last visited June 6, 2013).
Lauren Sommer, Could Rooftop Solar Kill Utilities? California Grapples With Solar’s
Success, KQED Science (May 17, 2013), http://blogs.kqed.org/science/audio/
could-rooftop-solar-kill-utilities-california-grapples-with-solars-success-2/.
California’s three large IOUs are Pacific Gas and Electric Company, Southern
California Edison Company, and San Diego Gas and Electric Company. California Renewable Portfolio Standard, Cal. Pub. Utils. Comm’n, http://www.
cpuc.ca.gov/PUC/energy/Renewables/ (last visited May 30, 2013).
Roberts, supra note 70, at 2.
Id.
David Roberts, Solar Panels Could Destroy U.S. Utilities, According to
U.S. Utilities, Grist (Apr. 10, 2013), http://grist.org/climate-energy/
solar-panels-could-destroy-u-s-utilities-according-to-u-s-utilities/.
Roberts, supra note 70, at 2; David R. Baker, Solar Customers’ “Net Metering”
Challenged, S.F. Chron. (March 30, 2013), http://www.sfchronicle.com/business/article/Solar-customers-net-metering-challenged-4396058.php.
Baker, supra note 80; see also California: Incentives/Policies for Renewables & Efficiency, DSIRE http://www.dsireusa.org/incentives/incentive.cfm?Incentive_
Code=CA02R (last visited June 6, 2013) (describing the net metering policies
and rules).
Asemb. Bill 327, 2013–2014 Reg. Sess., Ch. 611 (Cal. 2013), available at
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140
AB327
See Cal. Energy Comm’n, Renewable Power In California 8–9 (2011),
available at http://www.energy.ca.gov/2011publications/CEC-150-2011-002/
CEC-150-2011-002.pdf.
See Cal. Energy Comm’n, Distributed Generation: CEQA Review and
Permit Streamlining (2000), available at http://www.abcsolar.com/pdf/permitstreamlining.pdf.
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local, state, and federal agencies have made many attempts
to streamline permitting for DG renewables, including the
programs and incentives described below.

III. Siting on Disturbed Lands
A.

Disturbed Lands Policy

Pressure to develop renewable energy in California and elsewhere has energy companies and public officials looking for
viable sites. Current projects in the California desert threaten
to convert thousands of acres of natural habitat to graded
land and industrial facilities and trigger widespread disruption of desert ecosystems.85 Opposition to these projects is
leading developers to explore the possibility of using sites that
are already developed and disturbed.86 Indeed, the Environmental Protection Agency (“EPA”) has created its RE-Powering America program specifically to encourage renewable
energy development on brownfields87 and other developed
and impaired areas.88 In addition, the BLM has declared its
support for using disturbed lands and has created a program
in Arizona targeting former agricultural areas for solar development.89 Other local, state, and federal agencies have also
expressed support for greener siting of renewable energy.90

B.

Types of Disturbed Land

Since the BLM announced its intention to encourage the use
of disturbed lands, developers have been trying to figure out
which lands qualify as disturbed. There are potential issues
with defining disturbed lands and different interest groups
are likely to have widely variable definitions. For example,
some worry that developers will label anything with “a few
tire tracks and some trash” as disturbed.91 Such definitions
could lead to valuable habitat and popular recreation areas
being labeled as disturbed. Wildlife groups may seek to
define active agricultural lands, including prime farmland as
disturbed, while farming groups strongly oppose using prime

85. Todd Woody, It’s Green Against Green in Mojave Desert Solar Battle, Yale Env’t 360 (Feb. 1, 2010), http://e360.yale.edu/feature/
its_green_against_green_in_majove_desert_solar_battle/2236/.
86. See Tom Kenworthy, Brown to Green: Renewable Energy on Disturbed Lands,
Ctr. for Am. Progress (Dec. 9, 2010), http://www.americanprogress.org/
issues/green/news/2010/12/09/8826/brown-to-green/.
87. Brownfields are property where the expansion, redevelopment, or reuse may be
complicated by the presence or potential presence of a hazardous substances,
pollutant, or contaminant. Brownfields and Land Revitalization, U.S. Envtl.
Prot. Agency, http://www.epa.gov/brownfields/ (last visited Feb. 19, 2014).
88. Siting Renewable Energy on Potentially Contaminated Lands, Landfills, and Mine
Sites, U.S. Envtl. Prot. Agency, http://www.epa.gov/oswercpa/ (last visited
May 30, 2013).
89. Secretary Salazar Finalizes Plan to Establish Renewable Energy Zone on Public
Lands in Arizona, U.S. Dep’t of the Interior, http://www.doi.gov/news/
pressreleases/secretary-salazar-finalizes-plan-to-establish-renewable-energyzone-on-public-lands-in-arizona.cfm (last visited Nov. 4, 2013).
90. See, e.g., New Energy for America, Bureau of Land Mgmt., http://www.blm.
gov/wo/st/en/prog/energy/renewable_energy.html (last visited Nov. 4, 2013).
91. Defining Disturbed Land: Siting Renewable Energy Responsibly, Basin and
Range Watch (Apr. 30, 2011), http://www.basinandrangewatch.org/DisturbedLand.html.
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farmland for solar development.92 For the purposes of this
analysis, we examine three major types of disturbed land:
(1) contaminated sites, (2) rooftops and parking lots, and
(3) agricultural land.

1.

Contaminated Sites

EPA is promoting the reuse of potentially contaminated
properties including landfills, mining sites, and brownfields.93 EPA has screened more than 11,000 potential sites
and has put together a map showing the potential feasibility
of renewable energy technologies at each site.94

a.

Landfill Basics

Before the 1960s, landfills were open pits used to dispose
of all types of waste.95 There were few engineering design
or siting criteria and little regulatory control.96 In this context, there were a host of environmental concerns regarding
leaching of toxic materials.97 Under the Solid Waste Disposal
Act, EPA established standards for hazardous waste disposal
and minimum standards for non-hazardous waste disposal
facilities.98 A Municipal Solid Waste landfill is a discrete
area of land or excavation that receives household waste.99
Municipal Solid Waste landfills are subject to federal regulation under the Resource Conservation and Recovery Act.100
Once a landfill is full, it goes through a closure process that
must adhere to federal and state laws.101 Generally, landfill
operators must install a final cover on the landfill, ensure that
there will be no leakage, and make plans for gases that will
be released while the contained waste decomposes.102 Owners and operators are responsible for the landfill for 30 years

92. See “Converting Crops to Solar Panels” in California’s Disappearing Farmland,
CalWatchDog (Dec. 3, 2013), http://calwatchdog.com/2013/12/03/
californias-disappearing-farmland/.
93. RE-Powering America’s Land, U.S. Envtl. Prot. Agency, http://www.epa.gov/
oswercpa/ (last visited May 30, 2013).
94. U.S. Envtl. Prot. Agency & Nat’l Renewable Energy Lab., Best Practices for Siting Solar Photovoltaics on Municipal Solid Waste Landfills
1 (2013) [hereinafter MSW Landfills Report], available at http://www.epa.
gov/oswercpa/docs/best_practices_siting_solar_photovoltaic_final.pdf.
95. Jon Roberts, Garbage: The Black Sheep of the Family: A Brief History of Waste
Regulation in the United States And Oklahoma, Okla. Dep’t of Envtl. Quality (Nov. 3, 2013, 8:11 PM), http://www.deq.state.ok.us/lpdnew/wastehistory/wastehistory.htm; see also S.C. Office of Solid Waste Reduction and
Recycling, DHEC’s Office of Solid Waste Reduction And Recycling
FYI: Landfills (Nov. 3, 2013, 9:46 PM), available at http://www.scdhec.gov/
environment/lwm/recycle/pubs/landfill_101.pdf.
96. Roberts, supra note 95.
97. Id.
98. The Solid Waste Disposal Act, 42 U.S.C. 6901–6992k (2002); see also Solid
Waste Management on Tribal Lands, U.S. Envtl. Prot. Agency (Nov. 3, 2013,
9:13 PM), http://www.epa.gov/region9/waste/tribal/reg.html; Nat’l Solid
Wastes Mgmt. Assoc., Modern Landfills: A Far Cry From The Past 3
(Nov. 3, 2013, 7:23 PM), available at http://www.environmentalistseveryday.
org/docs/research-bulletin/Research-Bulletin-Modern-Landfill.pdf.
99. EPA Protection of Environment, 40 C.F.R. §258.2 (2011).
100. §258.1.
101. §§258.16, 258.60, 258.61; see also U.S. Envtl. Prot. Agency, The Quest
for Less: Landfills, available at http://www.epa.gov/osw/education/quest/
pdfs/unit2/chap4/u2-4_landfills.pdf (last visited May 30, 2013).
102. The Quest for Less: Landfills, supra note 101.

119

after closure of the facility.103 Use of the land afterward may
not “disturb the integrity of the waste containment systems
or the functioning of the monitoring systems.”104
Former landfills are often not well suited to many other
uses, as few desire to build homes or businesses on former
landfill sites because of clean-up costs, stigma, or liability
concerns. These issues also generally mean that the land is
cheaper than other potential solar sites.105 Landfill sites are
also likely to be relatively flat, facilitating placement of PV
arrays.106 Thus, solar facilities can provide an economically
viable reuse for sites that no one else wants. Landfills are
already connected to road networks and other infrastructure
and are likely to be relatively near populated areas where
there is demand for electricity, reducing costs associated with
transporting the electricity over long distances.107 There also
tend to be fewer zoning complications on these sites.108
There have already been successful solar projects on capped
landfills, like on the closed municipal Box Canyon Landfill
at Camp Pendleton in California.109 The 1.48 MW project
there was completed in 2011 and is expected to supply 10%
of the military base’s energy needs.110 However, some parties, including Pentagon auditors, question the economic
feasibility of the landfill project.111 Specifically, the auditors
noted that the cost of the project did not justify the small
amount of energy produced. To avoid similar economic concerns, EPA and the National Renewable Energy Laboratories
recommend a feasibility assessment and an investment-grade
technology and economic feasibility study for each proposed
site.112 The most important component of this assessment is
determining how much sunlight the site receives and thinking about the project as an integrated system, not as a landfill
and a solar facility separately.113
There are some obstacles to using capped landfills for solar
arrays. Any solar projects on landfills must take into account
the owner’s obligations during the post-closure period and
must ensure that the projects will not disturb the integrity of
the landfill’s encapsulated wastes.114 This requires close coordination with various authorities responsible for ensuring
103. Closure and Post-Closure Care Requirements for Municipal Solid Waste Landfills
(MSWLFs), U.S. Envtl. Prot. Agency,http://www.epa.gov/osw/nonhaz/municipal/landfill/financial/mswclose.htm (last visited May 30, 2013).
104. MSW Landfills Report, supra note 94, at 8.
105. Id. at 1.
106. Id. at 21.
107. Id.
108. Id.
109. Energy and Environmental Readiness Division, Chief of Naval Operations,
Two Award Programs Recognize Navy & Marine Corps Energy & Water Saving
Achievements, Currents, 50–51 (Winter2013), available at http://greenfleet.
dodlive.mil/files/2013/01/Currents_Winter_2013_SMALL.pdf.
110. Id. at 50; Andrew Ferri, Massive Clean Energy System Unveiled at
Camp Pendleton, San Clemente Patch (Feb. 4, 2011, 3:37 PM),
http://sanclemente.patch.com/groups/politics-and-elections/p/
massive-clean-energy-system-unveiled-at-camp-pendleton.
111. Gretel C. Kovach, Camp Pendleton Goes Solar, U-T San Diego: Military
(Apr. 18, 2013, 5:47 PM), http://www.utsandiego.com/news/2013/Apr/18/
camp-pendleton-solar/; Matt Potter, Navy Loses Shirt on Solar Project at Camp
Pendleton, San Diego Reader (Dec. 21, 2011), http://www.sandiegoreader.
com/news/2011/dec/21/radar1-camp-pendleton-solar-navy/.
112. MSW Landfills Report, supra note 94, at 17.
113. Id. at 18, 20.
114. Id. at 7.
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that post-closure requirements are met.115 The chief concern
with using capped landfills for a solar facility is potential liability. The Comprehensive Environmental Response, Compensation, and Liability Act (“CERCLA” or “Superfund”)
authorizes the federal government to assess and clean-up
properties contaminated with hazardous substances.116 Investors are likely to shy away from such land because of contamination and liability concerns.117 CERCLA’s philosophy
is that the polluter pays, meaning that the parties responsible
for the contamination are the ones who should be cleaning it
up.118 Usually this includes owners, operators, arrangers, and
transporters.119 The picture becomes more complicated with
changing landownership. Although it is hard to envision new
owners as responsible for any contamination, landowners
always have some responsibility regarding their land as part
of the risk of investing in land.120 Solar power project operators can avoid some of these problems by leasing the land
instead of purchasing it.121 Additionally, there are special programs to protect parties who acquire contaminated property
but did not cause or contribute to the contamination and
solar developers may be able to take advantage of them.122
Solar developers also need to be careful about disrupting the surface or penetrating too deeply into the landfill
cap because they must not cause any movement of waste.123
If waste is moved on their watch, a solar developer could
qualify as an operator, arranger, or transporter depending
on the exact nature of the problem.124 To mitigate risks associated with this issue, PV developers have developed products that largely remain on the surface and are unlikely to
cause any release or movement of hazardous waste.125 Special construction considerations for building on landfills
include avoiding compaction or settlement that may damage the landfill-cap components below the surface level and
working with the existing landfill monitoring and piping
115. Closure and Post-Closure Care Requirements for Municipal Solid Waste Landfills
(MSWLFs), U.S. Envtl. Prot. Agency, http://www.epa.gov/osw/nonhaz/
municipal/landfill/financial/mswclose.htm (last visited May 30, 2013).
116. U.S. Envtl. Prot. Agency, RE-Powering America’s Land: Siting Renewable Energy on Potentially Contaminated Properties: Liability Considerations 1 (Dec. 2012), available at http://www.epa.gov/enforcement/
cleanup/documents/superfund/re-liab-2012-fs.pdf.
117. EPA has released guidance documents and articulated policies addressing liability and contamination issues specifically to encourage the productive use of
Superfund sites sitting idle. Id.
118. Id.
119. Id.
120. Even if a landowner did not cause or contribute to contamination, to remain
protected from CERCLA liability the landowner must meet and maintain
compliance with certain statutory requirements (e.g., taking reasonable steps
to handle contamination at the site after acquisition of the property). Id. at 2.
121. First, leasing a contaminated property does not automatically trigger CERCLA
liability for the tenant, meaning that some tenants will avoid liability altogether. Second, even if a tenant may incur CERCLA liability, EPA has explicitly
stated its intent to provide certain tenants with the protections afforded “bona
fide prospective purchasers” and therefore still allow them to avoid CERCLA
liability provided they follow certain statutory obligations to prevent further
harm and deal with contaminated properties properly. Id.
122. Id.
123. Nat’l Renewable Energy Lab., Best Practices for Siting Solar Photovoltiaics on Municipal Solid Waste Landfills 51 (2012).
124. See 42 U.S.C. §9607(a)(c) (2006).
125. See U.S. Envtl. Prot. Agency, Clean Energy: Land Use (2013), www.epa.
gov/cleanenergy/energy-and-you/affect/land-resource.html.
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equipment.126 Liability issues generally only arise when the
federal government designates a site as needing clean-up,
which does not occur frequently.127

b.

Abandoned Mine Lands

Another potential type of disturbed land available for solar
energy projects are abandoned mine lands. These lands consist of former mines and associated lands where extraction or
processing of ores and minerals has occurred in the past.128
The number of available mining lands and their total acreage
remains uncertain. The U.S. General Accounting Office estimates that there is somewhere between 80,000 and 250,000
abandoned mine lands across the country.129 Mines are not
simply underground facilities with miners trudging deep
below the earth. Many mines are surface mines, including
open pit mines and mines using mountain top removal techniques.130 These sites are usually considered eyesores with
significant negative environmental consequences.131 There
are often large piles of tailing or mine waste contributing to
surface and groundwater contamination.132
Although mines exist throughout the United States,
there are many large mines in the southwest, where solar
resources are most valued.133 Additionally, former mines
and associated lands are often large, with sufficient acreage
to house even utility-scale solar arrays.134 Previous mining
operations are also likely to provide preexisting roads and
other helpful infrastructure.
Because of safety and environmental concerns, most abandoned mine sites have not been reused.135 Safety concerns
include weakened structural integrity inside the mine openings, steep vertical shafts, falling hazards, abandoned blasting caps or dynamite, pockets of oxygen-depleted air or lethal
gas, and chemical and environmental hazards.136 Even more
126. Nat’l Renewable Energy Lab., Best Practices for Siting Solar Photovoltiaics on Municipal Solid Waste Landfills 50–51 (2013).
127. Dean M. Gloster, Gary M. Kaplan & Matthew J. Lewis, Creative Use of Receiverships to Solve Environmental, Construction and Other Problems in Distressed
Projects, Farella Braun + Matel (Jan. 21, 2011), http://www.fbm.com/
media/uniEntity.aspx?xpST=PubDetail&pub=5403. (Using receiverships can
avoid some environmental liability. California Civil Procedure Code §564(c)
authorizes a receiver to inspect the property to assess the existence and magnitude of hazardous substance release. Receivers get quasi-judicial immunity as
officers of the Court so he is not subject to liability as an owner or operator.
This could help with sales of distress properties.).
128. U.S. Envtl. Prot. Agency, Shining Light on a Bright Opportunity: Developing Solar Energy on Abandoned Mine Lands 1 (Dec. 2011), available at http://www.epa.gov/aml/revital/amlsolarfact.pdf.
129. U.S. Envtl. Prot. Agency, Shining Light on a Bright Opportunity: Developing Solar Energy on Abandoned Mine Lands 1 (Dec. 2011), available at http://www.epa.gov/aml/revital/amlsolarfact.pdf
130. Open Pit Mining, ThinkQuest (Nov. 3, 2013), http://library.thinkquest.
org/05aug/00461/openprint.htm; Mid-Atlantic Mountaintop Mining, U.S.
Envtl. Prot. Agency (2013), http://www.epa.gov/region03/mtntop/index.
htm#what.
131. Open Pit Mines Are Ugly?, Mining Focus (Nov. 3, 2013), http://miningfocus.
org/open-pit-mines-are-ugly.
132. Water Resources Engineering: Mine Tailings Management, HydroQual (Nov. 3,
2013). http://www.hydroqual.com/wr_tailings_mgmt.html.
133. U.S. Envtl. Prot. Agency, supra note 129, at 1.
134. Id.
135. Id.
136. Cal. Dep’t of Conservation, The Abandoned Mine Lands Unit (AMLU)
Frequently Asked Questions (FAQs) (Mar. 2009), available at http://
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so than landfills, there are nearly no alternative land uses for
these sites.137 Additionally, areas covered in waste rock and
tailings are not likely to provide valuable wildlife habitat.138
In fact, installing renewable facilities not only offers a way to
reuse the land, but may also facilitate site cleanup by providing energy for remediation efforts.139
Former mining sites are already providing space for solar
power facilities. Chevron Technology Ventures converted
two former mines and their tailing ponds into solar energy
facilities in Questa, New Mexico.140 In 2010, Chevron built
a 1 MW PV facility on 20 acres at the Chevron Questa Mine
Superfund site and it now sells its energy to a local energy
cooperative.141 Future sites are planned throughout the
American West including atop a former uranium mill tailings dump in Colorado142 and a potential utility-scale project
on tribal land in Arizona.143

c.

Brownfields

In what it calls the Brightfields Initiative, EPA is also encouraging the use of brownfields for solar energy facilities.144
Federal law defines brownfield sites 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.”145 Brownfields dot
the country and can be found in urban, suburban, and rural
communities. Many brownfields are former industrial sites,
but they can also be locations that previously housed more
innocuous businesses like drycleaners, paint shops, and gas
stations.146 Urban brownfields are often eyesores that hamper redevelopment.
The analysis for the suitability for brownfields to support
solar power facilities echoes the benefits and concerns discussed above for landfills. These are stigmatized properties
that may involve disrupting contaminated land, creating
liability concerns.147 Brownfields are attractive locations for
solar facilities because few people want to live or work on
them. Such sites are likely to be close to power grids and other
infrastructure. Because solar panels do not need to penetrate
deeply into the soil, they may be well-suited for construcwww.consrv.ca.gov/omr/abandoned_mine_lands/Documents/AMLU%20
FAQs_2012-01.pdf.
137. Id.
138. Id. at 9.
139. Id. at 1.
140. U.S. Envtl. Prot. Agency, Celebrating Success: Molycorp, Inc. Questa,
New Mexico (Apr. 2011), available at http://epa.gov/superfund/programs/
recycle/pdf/molycorp-success.pdf (last visited June 6, 2013).
141. U.S. Envtl. Prot. Agency, Renewable Energy Projects at Mine Sites:
Highlighting Progress Across the Regions (Mar. 2012), available at
http://www.epa.gov/aml/revital/amlrenew0312.pdf.
142. U.S. Envtl. Prot. Agency, supra note 129, at 7.
143. U.S. Envtl. Prot. Agency, supra note 141.
144. Energy Department Announces National Initiative to Redevelop Brownfields with
Renewable Energy, U.S. Envtl. Prot. Agency, http://www.epa.gov/swerosps/
bf/partners/brightfd.htm (last visited May 29, 2013).
145. Small Business Liability Relief and Brownfield Revitalization Act Pub. L. No.
107-118, §39, 115 Stat. 2356 (2002) (amending CERCLE).
146. What Is a “Brownfield”, Brownfield Action, http://brownfieldaction.org/
brownfieldaction/brownfield_basics
147. U.S. Envtl. Prot. Agency, supra note 116, at 1.
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tion on brownfields. Solar developers work with brownfield
development companies to manage liability concerns.148 For
example, a solar company called Brightfields Development
LLC specializes in using brownfields as solar sites, touting
the benefit of these available cheap sites over previously undeveloped locations.149

2.

Rooftops and Parking Lots

Areas such as rooftops and parking lots have already been
paved and developed, and are often described as the greenest
locations for solar energy development.150 Since 2000, rooftop
solar projects have dramatically expanded in California.151
As of spring 2013, “California has broken another record
in its continued expansion of clean energy generation, having reached 150,000 rooftop solar installations.”152 Although
rooftop solar facilities exist in many different sizes, the vast
majority are facilities that produce less than 10 kW.153 Over
95% of solar installations that are part of the California Solar
Initiative are located on residential, 2.6% are on commercial
facilities and 2% are on government or non-profit facilities.154
California has consistently encouraged rooftop solar
projects through various policies and laws. In June 2010,
Governor Brown announced a Clean Energy Jobs Plan that
included development of 12,000 MW of DG capacity.155
The plan envisioned solar arrays of up to 2 MW installed
on roofs of warehouses, parking lot structures, schools and
other commercial buildings as well as solar projects of up
to 20 MW on public and private property such as along the
California highway systems.156 Senate Bill No. 226, a law
which was passed in 2011, exempts rooftop solar facilities
from state environmental review.157 Multiple county and
148. Cost Advantages of Solar on Brownfields, BrightFields Dev. LLC, http://www.
solarbrownfields.com/solar_brownfields_cost_advantages/ (last visited May
30, 2013).
149. Id.
150. Christof Demont-Heinrich, Five Reasons Rooftop & Parking Lot Solar Rock,
SolarChargedDriving.Com (June 23, 2011, 9:35pm), http://www.solarchargeddriving.com/editors-blog/on-going-solar/743-five-reasons-rooftop-aparking-lot-solar-rock.html.
151. Mari Hernandez, Solar Power to the People: The Rise of Rooftop Solar Among
the Middle Class, Center for Am. Progress (Oct. 21, 2013), http://
www.americanprogress.org/issues/green/report/2013/10/21/76013/
solar-power-to-the-people-the-rise-of-rooftop-solar-among-the-middle-class/.
152. Barbara Vergetis Lundin, CA Rooftop Solar Success Comes With Warning, Fierce
Energy (May 20, 2013), http://www.fierceenergy.com/story/ca-rooftop-solarsuccess-comes-warning/2013-05-20. See also Welcome to California Solar Statistics, Go Solar Cal., http://www.californiasolarstatistics.ca.gov/ (last visited
May 30, 2013).
153. See Solar Statistics: Cost by System Size, Go Solar Cal. (Oct. 30, 2013),
http://www.californiasolarstatistics.ca.gov/reports/cost_vs_system_size/ (last
visited Nov. 1, 2013).
154. Solar Statistics: Applications by Sector, Go Solar Cal. (May 22, 2013), http://
www.californiasolarstatistics.ca.gov/reports/agency_detail/ (last visited May
29, 2013).
155. Jerry Brown, Clean Energy Jobs Plan (2010), available at http://digital.
library.ucla.edu/websites/2010_995_002/sites/default/files/6-15%20Clean_
Energy%20Plan.pdf. Localized energy is defined by Governor Brown’s plan
as “onsite or small energy systems located close to where energy is consumed
that can be constructed quickly (without new transmission lines) and typically
without any environmental impact.” Id.
156. Id.
157. Cal. Nat. Res. Agency, Streamlined CEQA Review for Infill Projects
(SB 226), http://ceres.ca.gov/ceqa/guidelines-sb226/ (last visited May 30,
2013).
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city programs provide guidance to homeowners, companies,
schools, and other building owners to help establish community solar programs and other means of financing renewable
energy systems.158
The expansion of rooftop DG capacity in California has
been incentivized by significant public funding. The California Solar Initiative overseen by CPUC is intended to provide over $2 billion in subsidies between 2007 and 2016 with
the goal of installing nearly 2,000 MW of new solar power
generation.159 Under the Initiative, the California Energy
Commission also has a New Solar Homes Partnership that
provides funding for construction of new, energy efficient
solar homes.160 In 2011, California installed 1,061 MW of
customer-generated solar facilities.161 Of the $2 billion in
subsidies originally available, nearly all of it has been used.162
Although future subsidies could incentivize additional rooftop solar, some proponents say that these incentives are no
longer necessary and that rooftop solar will continue to
expand quickly without the subsidies.163
In addition to subsidies, solar panel leasing programs
have also contributed to the rapid growth of rooftop solar.
Solar leasing allows homeowners to sign a long-term lease
with a company that installs solar panels on the homeowners’ residences and pay the company for the electricity
generated. At the end of the lease homeowners may renew
the contract, purchase the system, or have the equipment
removed. Solar leasing accounts for 70% of residential solar
installations in California.164
California’s principle energy agencies, the California
Energy Commission and CPUC, have made renewable
energy and DG development priorities.165 In addition to state
policies promoting the construction of rooftop solar facilities, each investor-owned utility has a rooftop solar program
that has led to the installation of larger, commercial rooftop
158. The Governor’s Office of Planning and Research provides a list of renewable
energy resources for local capacity including programs for installing solar systems on buildings and parking lots and other renewable energy system financing. Local examples include the city of San Jose SunShares Model, California School Boards Association Solar Schools Program, or the Santa Monica
Open Neighborhoods Solar Program. The Governor’s Office of Planning &
Research, Renewable Energy in California, CA.Gov, http://opr.ca.gov/s_renewableenergy.php#D (last visited May 29, 2013).
159. About the California Solar Initiative (CSI), Go Solar Cal., http://www.gosolarcalifornia.org/about/csi.php (last visited May 30, 2013).
160. Id.
161. Cal. Pub. Utils. Comm’n, California Solar Initiative Annual Program Assessment (June 2012), available at http://www.cpuc.ca.gov/NR/
rdonlyres/0C43123F-5924-4DBE-9AD2- 8F07710E3850/0/CASolarInitiativeCSIAnnualProgAssessmtJune2012FINAL.pdf.
162. Id. at 34.
163. Barry Cinnamon, Solar Incentives Are Dead, Long Live Solar, GreenTech
Media (May 8, 2013), http://www.greentechmedia.com/articles/read/
Solar-Incentives-are-Dead-Long-Live-Solar.
164. Ucilia Wang, Solar Leases Will Drive Solar Home Growth to $5.7B, Forbes
(Feb. 11, 2013), http://www.forbes.com/sites/uciliawang/2013/02/11/
solar-leases-will-propel-solar-home-growth-to-5-7b/.
165. California’s Clean Energy Future: An Overview on Meeting California’s Energy and Environmental Goals in the Electric Power Sector
in 2020 and Beyond, available at http://www.cacleanenergyfuture.org/documents/CACleanEnergyFutureOverview.pdf (last visited May 29, 2013). California’s loading order policy was first adopted by the energy agencies (i.e., the
Energy Commission, CPUC, and the California Consumer Power and Conservation Financing Authority) in the 2003 Energy Action Plan and reiterated
in the 2005 Energy Action Plan. Id.
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ventures. In 2008, Southern California Edison launched the
first utility-owned generation installation plan for 250 MW
to be built on 65,000,000 square feet of unused Southern
California commercial rooftops, which has been heralded as
a “revolutionary approach.”166 Since that time, Southern California Edison has requested that CPUC allow it to reduce
the utility-owned portion of the program twice from 250 to
91 MW, stating that the rooftop market has changed since
2008 and it can purchase renewable energy from PV technology at a lower cost through other programs, such as the
Renewable Auction Mechanism.167
Parking lots are also emerging as key sites for solar development, so some solar firms are specializing in solar parking installations.168 There are many benefits to siting solar
on rooftops and parking lots and technical breakthroughs
and diverse funding strategies have led to extremely fast
expansion of built environment solar. However, rooftop solar
installations have limitations too. Rooftop solar is generally dependent on the actions of many different consumers
installing very small systems, which means that dramatically
scaling up the amount of rooftop solar generated can be complicated. In addition, the cost of the power generated may
be much higher per kW hour than larger facilities that take
advantage of many economies of scale.169

3.

Agricultural Land

Agricultural land is one of the most attractive disturbed land
types for solar energy development. Agricultural land is close
to transportation networks and energy users.170 Although
agricultural land is often categorized as disturbed,171 there
are a number of drawbacks and challenges to using farmland
and grazing land for renewable energy projects. One major
challenge is that farmers and farmland advocates object to
converting land from agricultural use and bristle at any characterization of productive farmland as disturbed.172 Although
agricultural land is not typically considered wildlife habitat,
agricultural land is used by some special-status species that
166. Rooftop Solar Program Frequently Asked Questions, S. Cal. Edison, https://
www.sce.com/wps/portal/home/business/generating-your-own-power/solarrooftop-program/faq/ (last visited June 2, 2013).
167. S. Cal. Edison Co., Southern California Edison Company’s (U 338-E)
Petition for Modification of Decision No. 12-02-035 (July 27, 2012),
available at http://docs.cpuc.ca.gov/efile/PM/171666.pdf (last visited May 29,
2013).
168. Jeffrey Spivak, Solar Parking Lots Arriving in Greater Numbers, UrbanLands
(Oct. 19, 2011), http://urbanland.uli.org/Articles/2011/October/SpivakParking (last visited May 29, 2013).
169. CPUC report says that relying heavily on rooftop solar would double the
cost of meeting RPS standards. 33% Renewables Portfolio Standard Implementation Analysis Preliminary Results, Cal. Pub. Util. Comm’n, available
at
http://www.cpuc.ca.gov/NR/rdonlyres/1865C207-FEB5-43CF-99EBA212B78467F6/0/33PercentRPSImplementationAnalysisInterimReport.pdf.
170. Press Release, Secretary Salazar Finalizes Plan to Establish Renewable Energy
Zone on Public Lands in Arizona (Jan. 18, 2013) (describing former agricultural areas as previously disturbed sites), available at http://www.doi.gov/news/
pressreleases/secretary-salazar-finalizes-plan-to-establish-renewable-energyzone-on-public-lands-in-arizona.cfm.
171. Id.
172. David Castellon, Tulare County Changes Solar Farm Policy, Visalia TimesDelta (Feb. 27, 2013), http://sequoiariverlands.wordpress.com/2013/02/28/
tulare-county-changes-solar-farm-policy/.
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are protected under state or federal law.173 In California,
these include Swainson’s hawk, the burrowing owl, and the
giant garter snake.174 In many areas, including the California
desert, farmland that is converted to grazing land or left fallow may be recolonized by native plants and wildlife.175 Rare
Mojave ground squirrels, desert tortoises, and giant kangaroo rats are found in areas previously used for agriculture.176
Many farmers are reluctant to see farmland converted to
other uses. The largest statewide farmland conservation program in California was created by the Land Conservation
Act of 1965, known as the Williamson Act.177 The Williamson Act allows landowners in nearly all California counties to
enroll in 10-year rolling term contracts that provide reduced
property tax assessments in exchange for not allowing development of their land, which precludes the development of
solar facilities on such land.178 The California Farm Bureau
Federation is worried that such farmland protection laws
could “be sacrificed in a rush to expedite the development of
large-scale renewable energy projects.”179
In 2011, California passed Senate Bill No. 618 (“SB 618”)
to encourage the construction solar projects on impaired
farmland enrolled in the Williamson Act.180 SB 618 created
solar use easements, which allow landowners to develop solar
projects on Williamson Act-enrolled farmland under certain conditions including a demonstration of reduced agricultural productivity.181 Solar use easement terms are 10–20
years, and landowners must pay 6.25% of the fair market
value of the enrolled property to move from a Williamson
Act contract to a solar use easement.182 California’s solar use
easement law attempts to balance the goals of agricultural
173. Sacramento Fish and Wildlife Office, U.S. Fish and Wildlife Service, Giant Garter Snake (Thammophis gigas) 5-Year Review: Summary
and Evaluation 3 (Sept. 2006), available at ahttp://www.fws.gov/cno/es/
giant%20garter%20snake%205-year%20review.FINAL.pdf; Kathlyn Jean
McVey, Trophic Ecology of Burrowing Owls in Natural and Agricultural Habitats and an Analysis of Predator Communities Using Stable
Isotopes of Carbon and Nitrogen 28, 70 (May 2011), available at http://
scholarworks.boisestate.edu/cgi/viewcontent.cgi?article=1200&context=td.
174. Sacramento Fish and Wildlife Office, supra note 173, at 3; McVey, supra
note 173, at 28, 70.
175. See San Luis Obispo Cnty., California Valley Solar Ranch Conditional Use Permit, and Twisselman Reclamation Plan and Condition Use
Permit, at C.6-1 (Jan. 2011) (providing details regarding giant kangaroo rat
in previously cultivated area), available at http://www.sloplanning.org/EIRs/
CaliforniaValleySolarRanch/feir/c06_biology.pdf.
176. Defining Disturbed Land: Siting Renewable Energy Responsibly, Basin &
Range Watch (Apr. 30, 2011), http://www.basinandrangewatch.org/DisturbedLand.html; Cal. State Univ., Stanislaus Endangered Species
Recover Program, J. Tipton Kangaroo Rat (Dipodomys nitratoides
nitratoides), available at http://esrp.csustan.edu/publications/pubhtml.
php?doc=sjvrp&file=chapter02J00.html (last visited June 6, 2013).
177. Cal. Gov’t Code §51200 (West 2014).
178. Cal. Dep’t of Conservation, The California Land Conservation (Williamson) Act 1 (2010), available at http://www.conservation.ca.gov/dlrp/
lca/stats_reports/Documents/2010%20Williamson%20Act%20Status%20
Report.pdf.
179. Testimony of John Gamper, Assembly Select Committee on Renewable Energy Economy in Rural California (Oct. 24, 2011), available at http://www.
cfbf.com/issues/pdf/REERCtestimony.pdf.
180. S.B. No. 618 (Cal. 2011), available at http://www.leginfo.ca.gov/pub/11-12/
bill/sen/sb_0601-0650/sb_618_bill_20111008_chaptered.html.
181. See Replacing a Williamson Act Contract With a Solar-Use Easement, Cal. Farm
Bureau Comm’n, http://www.cfbf.com/issues/landuse/solar/ (last visited May
30, 2013).
182. Id.
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preservation and solar energy generation.183 However, since it
was enacted, no solar use easements have actually been created, although two may be in progress.184
Focusing projects on truly marginal agricultural lands
has the potential to benefit everyone involved. Not all agricultural land is created equal. For instance, some properties
in the San Joaquin Valley that are designated as agricultural
land are struggling with salt contamination due to overirrigation.185 The California Farm Bureau Federation urges a
focus on “marginally productive or physically impaired land”
while preserving prime agricultural lands.186 In areas where
farming is becoming increasingly difficult, or at least less cost
competitive with other land uses, the farmers may be happy
to lease or sell their land to a solar developer. In the wake of
climate change, more agricultural areas in California may
face droughts and poor growing conditions.187
Two specific impaired agricultural areas are frequently
mentioned as good sites for solar development are Owens
Lake and Westlands.188 Owens Lake has essentially become a
dust bowl because its water supply has been siphoned out of
the area to feed the water needs of the Greater Los Angeles
Area.189 Some commentators have argued that solar panels
could improve ecological conditions in this area by reducing
soil erosion and dust storms.190 The Los Angeles Department
of Water and Power has proposed a 5,000 MW solar array
for Owens Lake.191 The Department regularly pays millions
of dollars to control the dust storms in the area and is using
a pilot project to study possible methods for dust control and
mitigation if a solar project is sited there.192
Farmers and officials at the Westlands Water District have
already agreed to provide 24,000 acres of land for Westlands
Solar Park, which could become the world’s largest solar
energy complex.193 Area farmers like this project because
they want the extra water that they believe will come from
a reduced number of farms competing over available water
183. Id.
184. Personal Communication of Meri Meraz from the California Department of
Conservation with Amy Morris. E-mail April 2, 2013 (on file with authors).
185. Todd Woody, Recycling Land for Green Energy Ideas, N.Y. Times, Aug.10,
2010, at B1.
186. Id. In 2011, the Farm Bureau unsuccessfully sued Fresno County for approving a solar project on agricultural land that required the cancellation of a farmland conservation contract. Farm Bureau Sues Fresno County Over Farmland
Conversion, Cal. Farm Bureau Fed’n (Oct. 31, 2011), http://www.cfbf.com/
news/showPR.cfm?rec=D709F38EF758B5066EF31B18039B8CE5&PR
ID=370; Envtl. Law Alert: Fresno Court Denies Farm Bureau Challenge—Holds County Cancellation of Williamson Act Contract for
Solar Project Is OK (Dec. 19, 2012), available at http://www.stoel.com/
showalert.aspx?Show=9978.
187. See, e.g., Agriculture and Climate Change Adaptation, Climate Change,
CA.gov (Mar. 3, 2010), http://www.climatechange.ca.gov/adaptation/ (last
visited Nov. 4, 2013).
188. Reginald Norris, Disturbed Land Becomes Destination for Solar
Farms §2013 (2010).
189. Id.
190. Id.
191. Woody, supra note 185.
192. Owens Lake Dust Mitigation, L.A. Dep’t of Water & Power (May 30, 2013),
http://wsoweb.ladwp.com/Aqueduct/EnvironmentalProjects/owenslakedustmitigation/owenslakeindex.htm.
193. Woody, supra note 185. Westlands Water District Notice of Preparation (Mar. 13, 2013), available at https://cs.westlandswater.org/resources/resources_files/misc/environmental_docs/WWD-WSP-NOP-Final_3-13-2013.
pdf.
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resources.194 Environmentalists support this project too.
According to the Sierra Club, “it’s about as perfect a place
as you’re going to find in the state of California for a solar
project like this.”195 Such properties are also closer to users of
electricity and electricity infrastructure than the desert solar
projects are.196

IV.

Conclusion: Seeking a Balance

Solar energy projects at all levels are necessary to reduce
greenhouse gas emissions. Utility-scale projects are unquestionably necessary to meet RPS goals. The challenge is determining how both utility-scale projects and increase DG
projects can be sited greenly. We can also improve the efficiency and minimize environmental impacts by more comprehensive energy planning.
On the siting front, focus should be on disturbed lands
for both scales. Marginal agricultural lands and abandoned
mines may provide the best option at the utility-scale because
of the sheer number of acres potentially available. In some
cases, large landfills may offer opportunities as well. The
clearest way to avoid conflicts with Native American sites
and valuable wildlife habitat, however, is to site projects
in heavily degraded and hardscape areas such as landfills,
mines, rooftops, and parking lots.197 Because most of these
sites are not as large as the expanses of desert and agricultural
land contemplated by utility-scale projects, developing these
degraded sites typically requires smaller-scale DG projects.
DG siting is even more flexible with opportunities on contaminated sites and hardscapes throughout the state.
Utility-scale projects still have a lot to offer. Per unit of
energy generated, installing rooftop solar is more expensive
than installing arrays of ground-mounted panels.198 Because
of the economies of scale in developing large projects, which
utilities are better positioned to take advantage of,199 utilityscale projects can be greener than some of the recent projects
in California have been. Some projects, like the Carrizo Valley Solar Ranch are already moving in the right direction.200
The Carrizo Valley Solar Ranch has been configured and
constructed in ways that will allow continued use of portions
194. Woody, supra note 185.
195. Id. (quoting Carl Zichella, former Western Renewable Programs Director for
the Sierra Club).
196. Woody, supra note 185.
197. See Spivak, supra note 168.
198. Energy & Envtl. Econ., Technical Potential for Local Distributed
Photovoltaics in California (2012), available at http://www.cpuc.ca.gov/
NR/rdonlyres/8A822C08-A56C-4674-A5D2-099E48B41160/0/LDPVPotentialReportMarch2012.pdf.
199. U.S. Envtl. Prot. Agency, Re-Powering America’s Land: Renewable Energy on Potentially Contaminated Land and Mine Sites (n.d.), available
at
http://www.epa.gov/renewableenergyland/docs/repower_contaminated_
land_factsheet.pdf.
200. Chris Clarke, Carrizo Plain Solar Ranch Starts Pumping Power Into Grid, Rewire (Oct. 25, 2012), http://www.kcet.org/news/rewire/solar/photovoltaicpv/carrizo-plain-solar-ranch-starts-pumping-power-into-grid.html; Fact Sheet,
Cal. Valley Solar Ranch, http://us.sunpowercorp.com/cs/Satellite?blobco
l=urldata&blobheadername1=Content-Type&blobheadername2=ContentDisposition&blobheadervalue1=application%2Fpdf&blobheadervalue2=
inline%3B+filename%3D12_613_sp_cvsr_fact_sheet_p.pdf&blobkey=id&bl
obtable=MungoBlobs&blobwhere=1300281579698&ssbinary=true (last visited May 30, 2013).
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of the project area by endangered wildlife such as the San
Joaquin kit fox and giant kangaroo rat.201
Many site developers are concerned with cumbersome
permitting requirements.202 Whether on public or private
land, solar projects are subject to federal and state laws protecting endangered species.203 Under federal law, project proponents are required to develop habitat conservation plans to
minimize and mitigate harm to species.204 Under California’s
Natural Community Conservation Planning Act,205 public
and private partners regularly work together to develop ecosystem based planning approaches.206 As was seen in East
Contra Costa County, the federal habitat conservation plan
and the state natural community conservation plan can be
set forth in one document as the product of a cooperative
effort.207 Endangered species permitting in conjunction with
these planning processes could aim at balancing endangered
species protection and renewable energy development. The
Desert Renewable Energy Conservation Plan, which covers
counties in California’s desert regions and is coordinated by
a joint state and federal Renewable Energy Action Team,
provides an example of this effort already underway. However, the Desert Renewable Energy Conservation Plan process has been controversial and beset with major delays, so
it has not yet realized significant renewable energy development benefits.208
Compared to these struggles and potential environmental
impacts, local DG solar has many potential advantages. Electricity generated on local DG systems is used on the same
feeder or substation where it is generated. That means that
it avoids the complicated interconnect process required for
electricity that uses transmission systems for moving electricity longer distances.209 Local DG also reduces line losses from
transporting electricity through the transmission system and
avoids impacts from the expansion of transmission infrastructure.210 “[R]ooftops have more accessible capacity, and
more community benefits, and investments of both money
and intention are starting to flow that way.”211 Lancaster,
201. Clarke, supra note 200.
202. See, e.g., U.S. Envtl. Prot. Agency, Shining Light on a Bright Opportunity: Developing Solar Energy on Abandoned Mine Lands 11–12 (Dec.
2011), available at http://www.epa.gov/aml/revital/amlsolarfact.pdf.
203. 16 U.S.C. §§1531 et seq.; Cal. Fish & Game Code §§c2050 et seq.
204. 16 U.S.C. §1539(a)(1)(B).
205. Cal. Fish & Game Code §§2800–2835.
206. See Natural Community Conservation Planning (NCCP), Cal. Dep’t of Fish &
Wildlife, http://www.dfg.ca.gov/habcon/nccp/ (last visited Nov. 3, 2013).
207. See, e.g., E. Contra Costa Cnty. Habitat Conservation Plan Ass’n, Conserving Natural Lands and Sustaining Economic Development: The
Final East Contra Costa County Habitat Conservation Plan/Natural Community Conservation Plan (Oct. 2006), available at http://www.
co.contra-costa.ca.us/depart/cd/water/hcp/documents/HCP_NCCP/ECCC_
HCP-NCCP_Informational_Booklet.pdf (created by a association comprised
of Contra Costa County, some cities within the county, the Contra Costa Water District, and the East Bay Regional Park District).
208. See Amy Wilson Morris & Jessica Owley, Mitigating the Impacts of the Renewable Energy Gold Rush, Minn. J. L. Sci. & Tech. (forthcoming 2014).
209. Keyes, Fox & Wiedman LLP, Unlocking DG Value: A PURPA-Based Approach to Promoting DG Growth 5, 6 (May 2013), available at http://
www.irecusa.org/wp-content/uploads/2013/05/Unlocking-DG-Value.pdf.
210. Id.
211. Dean Kuipers, California’s New Era of Rooftop Solar, Huffington Post (Jan.
24, 2013), http://www.huffingtonpost.com/dean-kuipers/californias-new-eraof-ro_b_2449237.html.

Spring 2014

GREEN SITING FOR GREEN ENERGY

125

California now requires all new homes to have their own
solar panels or be part of subdivisions that produce 1 kW of
solar power.212
Again, coordination and careful configuration of sites can
play an important role. One of the challenges of deploying
enough DG to meet RPS targets and substantially reduce
greenhouse gas emissions is that smaller scale projects
require many more residents, commercial building owners,
and developers of smaller scale projects to take action. Subsidies encourage more individuals and businesses to become
involved, but may not facilitate the most efficient solar development. For example, many subsidies from the California
Solar Initiative have gone to residents in foggy San Francisco,
when much more energy could have been generated if those
rooftop panels had been installed in sunny inland southern
California.213 Incentivizing larger DG community-based
solar in sunny communities may be a more effective way to
target solar subsidies.214 For example, DG procurement programs could adjust to prioritize development in areas close to
consumers and areas with low interconnection costs where
DG may defer the need for transmission upgrades and reduce
environmental impacts.215
Environmental review requirements under state and federal law may slow the development of renewable energy.
There are several ways to address this concern. First, the California Energy Commission and CPUC should assign staff to
provide technical assistance to local jurisdictions conducting environmental review for DG projects. Such staff could

also work with local government planning departments to
develop appropriate thresholds of significance and standard
mitigation measures for DG projects.216 Second, programmatic environmental review could be used to identify areas
appropriate for DG or utility-scale solar generation facilities.217 Subsequent projects proposed in areas previously
assessed would then face less comprehensive environmental
review requirements.218
At the local level, counties and cities could develop general plans and solar ordinances that designate areas for
DG solar development and remove zoning restrictions that
would otherwise prohibit DG solar facilities in low-environmental-impact areas. These zoning changes could expedite
the process of granting conditional use permits for green
DG and facilitate siting of solar on appropriate marginal
agricultural land.
The likely and potential impacts of global climate change
mean that development of renewable energy is vital to our
future. Solar power has an important role to play at multiple
scales. Utility-scale facilities will be important and the time is
ripe for improving the environmental sustainability of those
facilities and thinking more strategically about where we site
such projects. Even more important, though, is development
of DG projects. The availability of DG sites is nearly limitless. Although all DG development faces challenges, coordination of environmental review and permitting processes
along with targeted subsidies and governmental support can
accelerate the move toward sustainability.

212. Felicity Barringer, With Help From Nature, a Town Aims to Be a Solar Capital, N.Y. Times, Apr. 9, 2013, at A12, available at http://www.nytimes.
com/2013/04/09/us/lancaster-calif-focuses-on-becoming-solar-capital-ofuniverse.html?pagewanted=all
213. Steve Sexton, Why California’s Push for Rooftop Solar Is a Foggy Idea,
Freakonomics (Aug. 11, 2011, 10:23 AM), http://www.freakonomics.
com/2011/08/11/the-inefficiency-of-californias-push-for-rooftop-solar/.
214. Id.
215. Id.

216. See Cal. Energy Comm’n, supra note 84, at 28.
217. Id. at 29–30.
218. Id. at 30–31.

Balancing Economic and
Environmental Goals in Distributed
Generation Procurement:
A Critical Analysis of
California’s Renewable Auction
Mechanism (RAM)
by Jessica Wentz*

I

n 2010, Governor Jerry Brown proposed an ambitious
plan to promote renewable energy development in California. A key objective in Governor Brown’s “Clean
Energy Jobs Plan” is the construction of 12,000 megawatts
(MW) of distributed renewable energy generation by 2020.1
Distributed generation (“DG”) is the generation of electricity
from installations that are located at or in close proximity to
the point of consumption. Governor Brown’s objective complements California’s other energy-related goals, including
the state’s greenhouse gas (“GHG”) reduction targets2 and its
Renewable Portfolio Standard (“RPS”).3
In order to expedite the deployment of DG resources, the
California Public Utilities Commission (“CPUC”) recently
introduced an innovative, market-based approach to wholesale DG procurement.4 The Renewable Auction Mechanism
(“RAM”) is a reverse auction in which developers can submit
* Environmental Program Fellow and Visiting Associate Professor, The
George Washington University Law School. The author wishes to thank
Professor Debra Jacobson for her comments on this Article.
1.	

2.	
3.	

4.	

Governor Jerry Brown, Clean Energy Jobs Plan, Ca.gov (2010), available at
http://gov.ca.gov/docs/Clean_Energy_Plan.pdf; see also Jeremy Carl et al., Renewable and Distributed Power in California, Simplifying the Regulatory Maze—
Making a Path for the Future, Shultz-Stephenson Task Force on Energy
Policy, Hoover Inst., Stan. U. 26 (2012) (“this is the most ambitious target
for local distributed generation anywhere”).
Assemb. Bill 32, 2005–2006 Gen. Assemb., Reg. Sess. (Cal. 2006) (articulated
a goal to reduce GHG emissions to 1990 levels by 2020).
California’s RPS is one of the most ambitious programs in the country. It
requires investor-owned utilities, electric service providers, and community
choice aggregators to increase procurement from eligible renewable resources
to 33% of total procurement by 2020. S. Bill X1-2, 2011–2012 Senate, Reg.
Sess. (2011).
Cal. Pub. Utils. Comm’n, Decision Adopting the Renewable Auction
Mechanism (2010), available at http://docs.cpuc.ca.gov/word_pdf/FINAL_
DECISION/128432.pdf.
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bids for proposed DG projects from 3–20 MW in capacity.5
California’s three large investor-owned utilities (“IOU”) are
then required to procure a specified capacity of renewable
DG in each auction by selecting the lowest-cost bids until
they have reached their capacity targets.6 Thus far, the IOUs
have procured approximately 730 MW of renewable DG
over the course of three auctions.7 A fifth auction has been
scheduled for June 2014.8
Results from the first four auctions suggest that the RAM
is an economically efficient mechanism for wholesale DG
procurement. The IOUs have managed to purchase renewable DG at relatively low cost, thus alleviating concerns about
cost-competitiveness and impacts to ratepayers.9 However,
the RAM has been less effective at achieving certain environmental goals. Specifically there are three core concerns
about the RAM: (1) in each auction, the IOUs have failed to
meet their procurement targets10; (2) the winning projects do
not represent a diverse array of renewable energy resources11;
and (3) most of the winning projects are not situated close to
load centers.12 These concerns raise questions about whether
the RAM rules favor cost-competitiveness at the expense of
other program goals and whether the rules should be revised
to achieve a better balance between economic and environmental objectives.
5.	
6.	
7.	
8.	

Id.
Id.
See infra Fig. 1.
Cal. Pub. Utils. Comm’n, Res. E-4582 (May 9, 2013), available at http://docs.
cpuc.ca.gov/PublishedDocs/Published/G000/M065/K182/65182791.pdf.
9.	 Cal. Pub. Utils. Comm’n, Res. E-4489 (Apr. 19, 2012), available at http://
docs.cpuc.ca.gov/word_pdf/FINAL_RESOLUTION/164684.pdf.
10. Id.
11. S. Cal. Edison, Advice Letter 2712-E, at 5 (May 2, 2012).
12. Advice Letter 2785-E/E-A, at Appendix D (Nov. 14, 2012).
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The purpose of this Article is to highlight the strengths
and weaknesses of the RAM program and to recommend
reforms that advance environmental objectives without compromising cost-competitiveness. Section I provides background information on the benefits of DG generation and
the rationale for introducing a wholesale DG procurement
program in California. Section II describes the objectives
and program mechanics of the RAM. Section III evaluates
the effectiveness of the RAM based on the first three auctions
and identifies ways in which the RAM could be modified to
achieve program objectives relating to procurement targets,
project diversity, and project location. The Article concludes
by highlighting some of the most important recommendations from Section III.

I.

Background on Distributed Generation
in California

lations, which are primarily intended to generate electricity
for on-site use, thus offsetting the customer’s demand for electricity provided by a utility.20 As discussed below, the RAM
is California’s primary procurement tool for wholesale DG
projects and it complements other state policies which provide
procurement opportunities for smaller retail DG projects.21
This section will review the benefits of DG resources,
including the specific benefits associated with wholesale
DG projects, in order to explain why California decided
to introduce the RAM as a procurement mechanism for
wholesale DG. This section will also explain how the RAM
fits in with California’s other public programs to promote
the deployment of renewable DG resources, highlighting
the unique niche that the RAM fills in the state’s portfolio
of energy policies.

A.

Benefits of Distributed Generation

CPUC has defined DG as “small scale electric generating
technologies installed at, or in close proximity to, the enduser’s location.”13 DG facilities are typically connected to the
distribution network14 and may be “installed on the end-user
side of the meter, or on the grid side.”15 Although the California Public Utilities Code previously defined distributed
energy resources as electric generation technology that is
“five megawatts or smaller in aggregate capacity,”16 the state
has recently expanded its definition of DG resources. The
California Energy Commission (“CEC”) now defines DG
as projects that are less than 20 MW17 The RAM applies to
projects that range from 3–20 MW.18
There are two different types of DG installations: “wholesale” or “supply-side” installations, which are primarily
intended to produce electricity for export and sale in the
wholesale market,19 and “retail” or “customer-side” DG instal-

There are a number of benefits associated with incorporating
DG resources into the electric system.22 These include:

13. Cal. Pub. Utils. Comm’n, Order Instituting Rulemaking into Distributed
Generation, OIR 99-10-025 (Oct. 21, 1999). CPUC slightly modified this
definition in a 2006 rulemaking: “Distributed Generation (DG) is a parallel or stand-alone electric generation unit generally located within the electric distribution system at or near the point of consumption.” Cal. Pub. Utils.
Comm’n, OIR.04-03-017 (Mar. 17, 2004). The California Energy Commission (“CEC”) adopted a similar definition of DG in its 2002 strategic plan for
DG resources: “DG is electric generation connected to the distribution level of
the transmission and distribution grid usually located at or near the intended
place of use.” Cal. Energy Comm’n, Distributed Generation Strategic
Plan, P700-02-002, at 2 (June 2002).
14. Itron, inc., Impacts of Distributed Generation 3–2 (Jan. 2010) (report prepared for the California Public Utilities Commission Energy Division Staff).
15. Cal. Pub. Utils. Comm’n, OIR.99-10-025, at Section III-C (Oct. 21, 1999).
16. Cal. Pub. Util. Code §353.1(c).
17. Cal. Energy Comm’n, Distributed Generation and Cogeneration Policy Roadmap for California, CEC-500-2007-021, at 1 (Mar. 2007).
18. See Cal. Pub. Utils. Comm’n, D.12-05-035 (May 31, 2012) (revising section
399.20 Feed-in-Tariff and changing the minimum project size for RAM to
projects greater than 3 MW).
19. Jeffrey Russell & Steven Weissman, California’s Transition to Local
Renewable Energy: 12,000 Megawatts by 2020, A Report on the Governor’s Conference on Local Renewable Energy 35 (U.C. Berkeley Ctr. for
Law, Energy & the Env’t 2012).

20. Although customer-side DG is typically generated and consumed on-site,
excess electricity from these installations may be resold to the utilities under
California’s net metering laws. Russell & Weissman, supra note 19, at 37.
21. See Cal. Pub. Utils. Comm’n, D.12-05-035 (May 31, 2012) (revising section
399.20 Feed-in-Tariff and changing the minimum project size for RAM to
projects greater than 3 MW).
22. For additional information on the benefits associated with DG, see Mark
Rawson, Pub. Interest Energy Research, Cal. Energy Comm’n, Distributed Generation Costs and Benefits Issue Paper (July 2004).
23. N.Y. State Energy Res. and Dev. Auth., Deployment of Distributed
Generation for Grid Support and Distribution System Infrastructure: A Summary Analysis of DG Benefits and Case Studies, (NYSERDA
Report 11-23), Final Report Summary Task #6 2, 5 (Feb. 2011) [hereinafter
NYSERDA].
24. See id. at Conceptual Benefits to Deployment of DG for Grid Support
Task #1 18.
25. Amory Lovins, Rocky Mountain Inst., Reinventing Fire: Bold Business
Solutions for the New Energy Era 207 (2011); see also U.S. Dep’t of
Energy, The Potential Benefits of Distributed Generation and RateRelated Issues That May Impede Their Expansion 4–14 (2007) (DG can
also be “used to provide ancillary services, particularly those that are needed
locally such as reactive power, but also those that contribute to the reliable
operation of the entire system, such as back-up supplies and supplemental reserves”); Cal. Energy Comm’n, 2011 Integrated Energy Policy Report,
Publication #CEC-100-2011-001-CMF 11 (Feb. 2012).
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1. Enhanced System Reliability—DG resources can
enhance system reliability by providing ancillary services, alleviating system congestion, and contributing
to a diversified energy supply.23 In addition, DG systems can be used to provide emergency power during
a system interruption to facilities, such as hospitals.24
2. Reduction or Deferral of Infrastructure Investments—DG systems can be “strategically deployed
throughout the distribution system, pinpointing congested, high-cost areas,” thus reducing or delaying the
need for distribution and transmission investments.25
3. Load Management and Peak Shaving—The additional energy generated by DG resources, particularly
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solar photovoltaic (“PV”) installations, can reduce peak
power requirements. This peak load reduction can have
a positive impact on electricity rates because it allows
utilities to avoid operating the most expensive peaking
generation units26 and avoid or defer expensive investments in new power plants and retrofits.27

4. Reduced Transmission Losses—Because DG systems
can be strategically sited close to the loads that they
serve, they can reduce transmission losses as compared
with centralized facilities that are typically sited in
more distant locations.28
5. Reduced Land Use Effects—DG systems occupy relatively small areas and some forms of DG can be sited
on rooftops and other urban structures, thus reducing
land-use effects.29
6. Faster Project Timelines—The average project timeline for a DG system is relatively quick as compared with
a large, central generation facility, because such projects
are subject to lower upfront capital costs, are easier to
site, and can potentially use existing transmission and
distribution infrastructure.30 Thus, DG resources can be
deployed more rapidly, which is compatible with California’s ambitious renewable energy goals.
7. Lower Financial Risk and Enhanced Investment
Flexibility—The relatively small size and short lead
time of DG projects may also allow utilities to “reduce
financial risk by building capacity in increments more
closely matched to changing customer demand, easily
ramping investment up or down as new demand information unfolds.”31
8. Customer Empowerment—DG systems can be
viewed as a “means of harnessing local sources of generation to let consumers bypass the centralized system
26.
27.
28.
29.

NYSERDA, supra note 23, at 5.
Id.
U.S. Dep’t of Energy, supra note 25, at 3–18.
Id. at 6–10; see also Russell & Weissman, supra note 19, at 1(“Because they
are for the most part installed in the built environment, either directly or with
or close to energy consumers, they do not impact sensitive habitats and species
like many of the larger, remotely located projects do.”).
30. Vote Solar Initiative, Wholesale Distributed Generation (WDG): A
Guide to Creating a Successful Solar WDG Program 6 (2012) (“WDG
[Wholesale DG] projects sized below 20 MW generally can connect at distribution voltages (69 kV and below) and can potentially use existing transmission and distribution (“T&D”) infrastructure, thereby potentially reducing the
need for complex transmission studies, queuing processes, and grid upgrades
often associated with large-scale projects. Many solar WDG facilities additionally have flexible siting options, and can take advantage of locations such as
rooftops, parking lots and already disturbed land, which helps to minimize
environmental impacts and shorten permitting timelines. All of these factors
generally speed the planning and deployment process for WDG projects.”).
31. Lovins, supra note 25, at 207 (“In contrast, coal and nuclear units require
many years to build, have no convenient off-ramps that preserve value, and are
justified using forecasts that must try to peer through the fog for decades. The
small, fast units’ lower financial risk can increase their value by as much as several fold.”); see also NYSERDA, supra note 23, at 2 (“Utilities should recognize
the option value that DG offers when it defers the need for T&D upgrades.
Once made, large utility investments are irreversible. By reducing demand at
congested locations in the T&D system, DG buys time for the utility to assess
whether or not their growth projections materialize. This can save the utility by
reducing the cost of overestimating demand.”).
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of generation and dispatch and, in many cases, to meet
their own electricity needs.”32
9. Transition to a More Flexible, Networked Electric
System—Finally, DG systems have the potential to
transform the U.S. power sector by replacing old systems that rely on central power plants and extensive
transmission infrastructure with new systems that rely
on local networks of small-scale generation sited close
to consumption.33
In addition, the installation of renewable DG resources
(solar, wind, geothermal, biomass, etc.) can yield significant
environmental benefits, including reductions in GHG emissions as well as traditional air pollutants.34
There are also several important benefits associated with
wholesale DG. One key advantage is that wholesale DG
installations typically generate more electricity per project
than customer-side DG installations, thus contributing to
California’s 12,000 MW goal.35 Mid-sized systems are also
viewed as more economically efficient than smaller systems,
both because there are fewer transaction costs per megawatthour of electricity produced and because they are generally
large enough to achieve economies of scale.36 Finally, there is
an economic incentive for developers to invest in these projects, because they can potentially profit from the wholesale
sale of DG electricity. Thus, the wholesale DG model represents a promising approach for the future of electric generation in California and elsewhere.
Although there is widespread support for the incorporation of DG resources into the electric grid, there are also
some economic and technical concerns about this process.
As noted in a recent study by the Shultz-Stephenson Task
Force on Energy Policy37:
Critics of [DG] highlight the high cost of distributed sources
of power generation relative to centralized power stations and
the danger of subsidies and incentives for [DG] technologies
creating unsustainable industries. They also point out the
negative disruptive effects of attempting to integrate smallscale generation and storage systems into a power infrastructure not designed to accommodate them. In a sector that
depends more than any other on predictability and reliability
of operations, they argue, any attempt to move away from a
highly centralized and controlled system to a new paradigm
based on the aggregation of numerous, independently run
assets comes with enormous direct and indirect costs.

With respect to economic concerns, the long-term costs
of DG relative to centralized generation are not well under32. Carl et al., supra note 1, at 31.
33. Id.
34. U.S. Dep’t of Energy, The Potential Benefits of Distributed Generation and Rate-Related Issues That May Impeded Their Expansion: A
Study Pursuant to Section 1817 of the Energy Policy Act of 2005, at
1, 4 (2007).
35. Id. at vii.
36. Renewable Energy Deployment: Wholesale Distributed Generation, Solar Energy Industries Ass’n, http://www.seia.org/policy/renewable-energy-deployment/wholesale-distributed-generation (last visited June 4, 2013).
37. Carl et al., supra note 1, at 31.
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stood, both because the costs of DG technologies are steadily
decreasing38 and the external economic benefits associated
with DG (e.g., reduced need for distribution and transmission infrastructure) are difficult to quantify. The reality is
that the relative cost of a DG system will vary depending on
factors like its location and the technology it utilizes.39
The “disruptive effects” of DG refers to its incompatibility
with certain existing distribution systems and, in some cases,
its potential to compromise system reliability. These impacts
may occur for several reasons. One barrier to DG deployment is that most distribution grids are designed to transport
power in one direction and thus problems may occur when
DG generators attempt to sell power back into the grid in
the opposite direction.40 Another concern associated with the
deployment of DG resources is that utilities must constantly
monitor the electric grid, adjusting production to ensure a
close match between electric generation and consumption;
the addition of multiple DG resources may complicate this
process.41 This concern is particularly salient in the context
of certain renewable DG resources: the intermittent nature
of solar and wind DG may have a negative impact on grid
reliability, absent extensive planning to ensure that intermittent resources can be integrated into the grid with minimal
disruption.42 Fortunately, these technical challenges are
not insurmountable, and with appropriate planning, DG
resources can be successfully integrated into the grid to
enhance system reliability and resilience.43

B.

California Introduced the RAM as a Wholesale
Procurement Mechanism to Complement Other
DG Programs

Due to the benefits associated with DG, California regulators
have promoted the installation of renewable DG technologies
through a variety of programs. California’s customer‑side DG
38. See David Feldman et al., Photovoltaic (PV) Pricing Trends: Historical, Recent, and Near-Term Projections, Technical Report DOE/
GO-102012-3839 (Nov. 2012) (“Reported installed prices of U.S. residential and commercial PV systems declined 5%–7% per year, on average, from
1998–2011, and by 11%–14% from 2010–2011, depending on system size.
Preliminary data and bottom-up analysis suggest that the price reductions have
continued in 2012. Specifically, bottom-up analysis for systems quoted in Q4
2011 (and installed in 2012) yields installed prices of $4.39/W for 5.1-kW
residential systems, $3.43/W for 221-kW commercial rooftop systems, and
$2.79/W for 191.5-MW fixed-tilt utility-scale systems, corresponding to a
25%–29% year-over-year reduction compared to Q4 2010 benchmarks.” In
addition, “[a]nalysts estimate that the global module average selling price will
decline from $1.37/W in 2011 to approximately $0.74/W by 2013 and that
inverter prices will also decline over this period.”).
39. See, e.g., Lovins, supra note 25, at 207 (“[S]ome [DG] resources can also add
costs. For instance, high fractions of distributed resources may add more distribution costs than they avoid or defer. Aside from avoided delivery costs,
though, these costs and benefits are not represented in our analysis because
they’re site- and technology-specific.”).
40. Russell & Weissman, supra note 19, at 3; Cal. Pub. Utils. Comm’n, supra note
15, at 3 (“Utility engineers have expressed concern that reverse power flows
can damage obsolete transformers and other high-priced electrical equipment
designed to receive electricity at one end and discharge it at the other.”).
41. Russell & Weissman, supra note 19, at 17.
42. Russell & Weissman, supra note 19, at 3.
43. See generally J.A. Peças Lopes et al., Integrating Distributed Generation Into Electric Power Systems: A Review of Drivers, Challenges and Opportunities, 77 (9)
Electric Power Sys. Research 1189 (2007).
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programs include a net metering policy (“NEM”),44 which
was established in 1996,45 and a variety of incentives for the
installation of on-site renewable energy technologies.46 The
primary goal of these policies is to encourage customers to
offset their own electricity use by producing energy on site.47
One key limitation of California’s customer-side DG
policies is that they do not provide a legal framework for
the wholesale sale of renewable energy produced from DG
installations. Although the NEM allows customers to receive
compensation for excess generation, the only projects that
are eligible for the program are those that are “intended primarily to offset part or all of the customer’s own electrical
requirements.”48 Thus, “[s]ystems that are sized larger than
the customer’s electrical requirements would not be eligible
for NEM.”49 Moreover, the system capacity limit is 1 MW
for most systems and 5 MW for systems that are operated
by local governments or universities that participate in California’s bill credit transfer program.50 As a result of these
restrictions, the benefits of the NEM are not available for
medium-scale DG projects (greater than 1 MW) or for any
DG project where the primary goal is to sell electricity on the
wholesale market.
California also introduced a Feed-in Tariff (“FIT”) in
2006, which provided a procurement option for smaller projects (less than 1.5 MW, revised in 2012 to include projects up
to 3 MW).51 The FIT requires all IOUs and publically owned
utilities (“POU”) with 75,000 or more customers to make a
standard FIT available to qualifying renewable energy installations that contract with the utility for the sale of electricity.
Unlike the NEM, the FIT is designed for small producers
who intend to export energy to the grid and not merely to
offset their own use. It guarantees predictable energy prices
over a fixed contract term.52 The size constraints of the FIT,
however, render many potential wholesale DG projects ineligible for this program.
Wholesale DG suppliers also can participate in competitive solicitations and sign a Request for Offers Power Purchase Agreement (“PPA”) with one of California’s three large

44. California’s net metering policy (“NEM”) allows customers to sell excess electricity generated from on-site installations back to the utility, thus offsetting
their electricity bills.
45. Cal. Pub. Utils. Code §§2827 et seq. (West 2014).
46. These include the Self-Generation Incentive Program (2000), California Solar
Initiative (2006), and New Solar Homes Partnership (“NHSP”) (2006). For
more information, see Distributed Generation in California, Cal. Pub. Utils.
Comm’n, http://www.cpuc.ca.gov/PUC/energy/DistGen/ (last visited June 4,
2013).
47. Cal. Pub. Utils. Code §2827(b)(4) (West 2014).
48. Id.
49. Cal. Pub. Utils. Comm’n, Net Surplus Compensation FAQ 1 (2011),
available
at
http://www.cpuc.ca.gov/NR/rdonlyres/C085BDE6-7DC14FD8-8208-52300A082672/0/FAQs_NSC_91411.pdf.
50. California’s renewable energy self-generation bill credit transfer program (RESBCT) allows local governments and universities to generate electricity at one
account and transfer any available excess bill credits (in dollars) to another
credit account owned by the same local government or university. Cal. Pub.
Utils. Code §2830 (West 2014).
51. The FIT program was established in AB 1969 (2006), and expanded to 3 MW
in CPUC D.12-05-035 (2012). See Cal. Pub. Utils. Comm’n, D.12-05-035,
at 4, 124 (2012).
52. Id. at 3, 17.
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IOUs or negotiate a bilateral PPA.53 Although the IOUs are
required to procure specified quantities of renewable energy
based on California’s RPS, there is no set-aside in the RPS for
DG and thus no incentive for the IOU to select DG projects
over central station renewable projects.54 Rather, IOUs typically procure renewable resources “using a statutorily specified ‘least cost/best fit’ criteria with intense competition for
lower cost.”55 In this context, wholesale DG producers are at
a disadvantage for two reasons: (1) it is difficult to compete
on a price-per-kilowatt hour basis with centralized facilities
that can take advantage of economies of scale; and (2) smaller
projects typically cannot absorb the higher transaction costs
associated with PPA procurement.56
Thus, prior to the commencement of the RAM in 2011,
California did not have a robust market for wholesale DG
suppliers.57 Rather, state policies tended to favor large, centralized renewable energy projects or small, customer-side
DG installations.58 A 2007 report from the CEC explained
the situation as follows:
The DG industry is still a nascent industry that survives
despite some difficult market conditions. There are numerous institutional, industry and market barriers that have
impeded the growth and adoption of DG to date. Due to
low penetration rates, DG installations do not have a large
impact on, nor [are they] integrated with, the state’s electric
and natural gas infrastructures.59

The report found that “[m]any early DG entrants have
been unsuccessful and exited the market” due to limited procurement opportunities and imperfect price signals.60 Based
on these findings, the CEC recommended that California
pursue an “Informed Energy” scenario which would “leverage market structures that would allow alternative resources
to compete more readily with central power plants to meet
California’s energy needs.”61 The CEC also recommended
transparent rate structures which would “connect customers
more closely to market forces” and internalize externalities,
such as environmental impacts and transmission costs.62

53. Carl et al., supra note 1, at 43.
54. See Timothy Simon, California Distributed Generation (DG), Presentation to Harvard Electricity Policy Group, 68th Plenary Session
(2012).
55. Carl et al., supra note 1, at 43.
56. Vote Solar Initiative, supra note 30, at 7 (Vote Solar further notes that “the
cost, complexity, length and uncertainty of the traditional RFP process has led
regulators to consider other procurement options to bring online solar projects
that are too small to secure a significant market presence under traditional
utility wholesale procurement practice and too large to be well-sited for retail
customer programs.”).
57. See Cal. Energy Comm’n, supra note 17, at 2.
58. See Carl et al., supra note 1, at 43.
59. Cal. Energy Comm’n, supra note 17, at 2 (More specifically, the report
found that in 2007, DG penetration was only 2.5% of total peak demand
in California.).
60. Id. at 7–9 (In particular, the report noted that “energy prices are not transparent” and the “current rate structure is based on averaged pricing that does not
include locational and environmental externalities.” The report concluded that
the “[l]ack of a price signal that will change customer behavior undervalues the
environmental, temporal and locational aspects of DG or cogeneration.”).
61. Cal. Energy Comm’n, supra note 17, at 12.
62. Id. at 15.
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In order to create an enabling market for wholesale DG,
CPUC made two important decisions in 2009 and 2010.
First, it authorized each of the IOUs to own and operate solar
PV facilities and to execute solar PV power purchase agreements with independent power producers (“IPP”) through a
competitive solicitation process.63 The IOU PV programs are
expected to yield up to 1,100 MW of new solar PV capacity
between 2010 and 2015.64 The size of eligible projects differs for each IOU: 1–2 MW for Southern California Edison
(“SCE”), 1–20 MW for Pacific Gas and Electric (“PG&E”),
and 1–5 MW for San Diego Gas and Electric (“SDG&E”).65
These programs provide a specific market for solar PV installations and they also offer a standard PPA to streamline the
procurement process.66
Second, CPUC introduced the RAM as the primary
mechanism “for the procurement of smaller renewable energy
projects that are eligible for the California [RPS] Program.”67
The decision to use a reverse auction for wholesale DG procurement was informed by several years of consultation
regarding the possible expansion of the FIT program.68 Stakeholders desired a “streamlined procurement program” with a
standard contract, much like the FIT, but they “eschewed
administratively determined prices in exchange for marketbased pricing through a reverse auction mechanism.”69 Based
on stakeholder preferences, CPUC adopted a final decision
implementing the RAM in December 2010.70

II.

Understanding the RAM: Objectives and
Mechanics

The RAM is a reverse auction for the procurement of electricity from DG projects greater than 3 MW and less than 20
MW in capacity.71 DG sellers place bids based on the projected cost of generation, and then California’s three IOUs
(SCE, PG&E and SDG&E) select bids by lowest prices until
the auction capacity is met.72 To be eligible for a contract, the
bids must also comply with various project viability requirements, discussed below.
This section will begin by reviewing the objectives of the
RAM program to provide context for the design choices that
CPUC has made. The section will then conclude with a concise overview of the RAM program mechanics.
63. Investor-Owned Utility Solar Photovoltaic (PV) Programs, Cal. Pub. Utils.
Comm’n (June 2, 2013), http://www.cpuc.ca.gov/PUC/Templates/RPS.asp
x?NRMODE=Published&NRNODEGUID=%7b5C37AA16-4349-4EFCAE5D-1597AD1DB13E%7d&NRORIGINALURL=%2fPUC%2fenergy%
2fRenewables%2fhot%2fUtility%2bPV%2bPrograms%2ehtm&NRCACHE
HINT=Guest#PGE.
64. Id.
65. Id.
66. Id.
67. Cal. Pub. Utils. Comm’n, D.10-12-048, at 2 (Dec. 16, 2010).
68. Id.
69. U.S. P’ship for Renewable Energy Fin. (US PREF), Ramping Up Renewables: Leveraging State RPS Programs Amid Uncertain Federal Support 40 (2012) [hereinafter US PREF].
70. Cal. Pub. Utils. Comm’n, D.10-12-048, at 80, 97 (Dec. 16, 2010).
71. Renewable Auction Mechanism, Cal. Pub. Utils. Comm’n, http://www.cpuc.
ca.gov/RAM (last visited June 3, 2013).
72. Cal. Pub. Utils. Comm’n, D.10-12-048, at 11–12 (Dec. 16, 2010).
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Objectives

In the decision to adopt the RAM, CPUC specified that it
chose a reverse auction as the “primary contracting tool for
this market segment” because doing so would “promote competition and elicit the lowest costs for ratepayers, encourage
the development of resources that can utilize existing transmission and distribution infrastructure, and contribute to
RPS goals in the near term.”73 As illustrated by this statement, CPUC had several different goals in mind when it was
formulating the RAM procurement targets, auction procedures and other rules.
The fundamental purpose of the RAM is to promote the
deployment of renewable DG resources by creating a predictable and accessible market for wholesale DG projects.74
Specifically, CPUC wanted to provide a procurement opportunity for smaller RPS-eligible projects which have not been
able to effectively participate in the annual RPS solicitations
due to the transaction costs associated with those solicitations.75 CPUC thus sought a mechanism that would create
a market for qualifying projects, streamline the procurement
process for all parties involved, and minimize other transaction costs associated with this process.76
CPUC also intended for the RAM to achieve certain goals
relating to the types of the projects supported by the program.
First, CPUC wanted the RAM to support a variety of different technologies and resources, including baseload resources
(e.g., geothermal, hydroelectric, biogas), peaking intermittent resources (e.g., solar PV), and non-peaking intermittent
resources (e.g., wind).77 Second, CPUC wanted the RAM
to promote the development of projects that can utilize the
existing transmission and distribution structure to avoid or
defer the need for additional infrastructure investment.78
Third, CPUC wanted the RAM to promote the development
of smaller projects that can come online quickly, to help the
state reach its overall procurement goals (12,000 MW of DG
by 2020).79
Another key purpose of the RAM is to ensure that the
IOU will procure electricity from the most economically efficient projects, to minimize adverse impacts of the program
on ratepayers.80 The program’s emphasis on cost-effective
projects also serves a related purpose—promoting competition between different DG developers to encourage innovation and efficiency in this sector—thus strengthening the
overall market for renewable DG resources.81 While a FIT
and other financial incentives do not necessarily discriminate between more or less efficient projects, the competitive
nature of an auction favors projects with lower installation
73.
74.
75.
76.
77.
78.
79.
80.

Cal. Pub. Utils. Comm’n, D.10-12-048, at 2 (Dec. 16, 2010).
Id. at 2–4.
Id.
Id. at 37.
Cal. Pub. Utils. Comm’n, Res. E-4414 10 (Aug. 18, 2011).
Id. at 2.
Cal. Pub. Utils. Comm’n, D.10-12-048, at 75 (Dec. 16, 2010).
Id. at 14 (One goal of the program is “executing contract prices that are financeable for the developer but also not an overpayment from a ratepayer
perspective.”).
81. Cal Pub. Utils. Comm’n, D.10-12-048, at 14, 17 (Dec. 16, 2010).
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and operation costs. Over time, the auction approach should
provide an expanded market share for the most promising
technologies and skillful developers while weeding out less
effective projects.82
The auction approach is also useful insofar as it provides
a market-based pricing mechanism for electricity sales from
renewable DG resources. Prices are set through a competitive bidding process, which is designed to achieve economically efficient results based on real market conditions. As
such, there is no need for regulators to establish fixed prices
based on predictions of future market conditions and technological development.83 In its decision adopting the RAM,
CPUC explicitly cited the regulatory cost of determining an
appropriate fixed price for the wholesale of renewable DG
resources as one of its reasons for using a reverse auction
to set prices.84 CPUC also noted that a market-based price
would provide greater flexibility for both developers and the
IOUs and would better reflect changing market conditions.85
These objectives are closely interrelated, and they all relate
to the basic purpose of the RAM program: to expedite the
deployment of DG resources at the lowest possible cost.
Given the inherent trade-off between expedited renewable
deployment and economic efficiency, there is an inevitable
degree of tension between some of the specific program goals.
For example, it has been difficult to reconcile the program’s
focus on low-cost DG procurement with the goal of promoting DG resource diversity. These trade-offs are discussed in
greater detail in Section III.

B.

Program Mechanics

This section highlights some of the key features of the RAM
program as they relate to the aforementioned objectives. Specifically, this section will review: (1) the program timeline,
(2) IOU procurement targets, (3) the standard contract used
in the RAM, (4) the process of bid selection, (5) project eligibility requirements, (6) provisions for cost-containment and
protection against speculative bidding, (7) expedited regulatory review of RAM contracts, (8) procedures for modifying
the RAM rules, and (9) the RAM’s relationship with the
RPS and Fit. Additional details are available at the CPUC
82. Vote Solar Initiative, supra note 30, at 13.
83. Id. (“In place of administrative comments and testimony, an auction or solicitation gets market participants’ assessment directly through competitive
proposals. The competition to win an auction encourages efficient project siting and optimized energy production. Ongoing auctions will let prices adjust
automatically to account for market changes and technological evolution, as
bidders take these conditions into account in preparing bids and competing
to win.”).
84. Cal. Pub. Utils. Comm’n, D.10-12-048, at 15 (Dec. 16, 2010) (“We also consider the regulatory cost of determining the appropriate fixed price to put in
a published tariff. There are costs for data collection and analysis. IOU, parties, and staff will incur costs to participate in Commission proceedings, the
outcome of which may be appealed. The time and cost of an administrative
process to set a fixed price is not zero, and could be the same as or more than
the sum of all bid preparation costs. Accordingly, we find that the price as bid
and standard contracting aspects of RAM would reduce transaction costs for
the seller, utility, and regulator.”).
85. Id. at 4–5 (“While stability and predictability for both buyer and seller are
advanced by fixed prices and TOD periods, they can also be undermined by
pre-determined, inflexible prices and TOD periods that bear little relationship
to changing market conditions.”).
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website86 and in the most recent resolution modifying the
RAM.87

1.

Program Timeline

The initial decision creating the RAM called for a total of
four auctions over the course of 2 years (2011–2013).88 Specifically, the IOUs were instructed to hold concurrent auctions every 6 months, and project developers were allowed
bid in all auctions.89 CPUC’s goal was to have a pilot period
during which time the IOUs, developers and regulators could
assess the strengths and weaknesses of the program, and
decide whether to continue with the same model in future
years. The first four auctions closed in November 2011, May
2012, December 2012, and June 2013.90 CPUC decided to
continue the RAM for an additional year to extend the timeframe in which the IOUs could meet their procurement targets and thus has scheduled a fifth auction for June 2014.91

2.

IOU Procurement Targets

CPUC’s original decision directed the IOUs to procure at
least 1,000 MW in total capacity from renewable wholesale
DG installations.92 CPUC selected this target because it was
“sufficiently large to test the adopted program but sufficiently
small to provide protection against adverse outcomes.”93 This
target was subsequently revised to 1,330 MW in response
to requests from SCE and SDG&E to transfer some of
their IOU Solar PV Program94 capacity requirements to the
RAM.95
Each IOU is required to procure its proportionate share of
DG electricity at each auction based on each IOU’s relative
electricity sales.96 There is some flexibility, however, in the
event that the IOU determines that bids are not cost-competitive.97 If the IOUs do not meet their targets for a particular auction, the remaining capacity is added to their target
for the subsequent auction.98 After the procurement targets
were initially revised in 2012, SCE’s target was 723.4 MW
overall (171.5 MW per auction).99 PG&E’s target was 420.9
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.

96.
97.
98.
99.

Renewable Auction Mechanism, supra note 71.
Cal Pub. Utils. Comm’n, Res. E-4489 (Apr. 19, 2012).
Cal Pub. Utils. Comm’n, Res. E-4582, at 2, 4 (May 9, 2013).
Cal Pub. Utils. Comm’n, Res. E-4489, at 28 (Apr. 19, 2012).
Cal Pub. Utils. Comm’n, Res. E-4582, at 4 (May 9, 2013).
Id. at 7.
Cal. Pub. Utils. Comm’n, D.10-12-048, Adopting the Renewable Auction
Mechanism 3 (Dec. 16, 2010).
Id. at 82.
This program is discussed infra at Part I.B.
See generally Cal. Pub. Utils. Comm’n, D.12-02-002 Partially Granting San
Diego Gas & Electric Company’s Petitions for Modification of Decision 1009-016 (SEP) and Decision 10-12-048 (RAM), at 1 (Feb. 1, 2012); Cal. Pub.
Utils. Comm’n, D.12-02-035 Partially Granting Southern California Edison
Company’s Petition for Modification of Decision 09-06-049 (SPVP) and
Making Conforming Changes to Decision 10-12-048 (RAM), at 3 (Feb. 16,
2012); Cal. Pub. Utils. Comm’n, D.13-05-033 Partially Granting Southern
California Edison Company’s Petition for Modification of Decision 12-02035, at 2 (May 23, 2013).
Cal Pub. Utils. Comm’n, D.10-12-048, at 3.
Id.
Id. at 31.
Cal Pub. Utils. Comm’n, D.12-02-035, at 2.
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MW overall (105.2 MW per auction).100 SDG&E’s target
was 154.7 MW overall (44.9 MW per auction).101 These “per
auction” targets were based on the original auction schedule,
which consisted of only four auctions.102 However, because
the IOUs failed to reach their procurement targets in the
first three auctions, CPUC added the fifth auction without
adding any additional procurement obligations.103 CPUC
also increased SCE’s overall procurement target from 723.4–
754.4 MW in 2013 to allow SCE to transfer additional credits from the IOU Solar PV program to the RAM.104
The RAM rules also direct the IOUs to specify how much
electricity they intend to procure from each of the following categories: (1) baseload electricity (e.g., biomass, biogas,
landfill gas, geothermal); (2) peaking electricity (e.g., solar
PV, solar thermal); and (3) non-peaking intermittent (e.g.,
wind, small hydroelectric).105 CPUC has directed the IOUs
to target a minimum of 3 MW in each product category.106

3.

Standard Contract

The RAM rules specify that each IOU should offer a standard
contract for all winning bids that is “simple, streamlined,
and has already been vetted by stakeholders through another
CPUC program.”107 The price, terms, and conditions of these
contracts are not negotiable.108 The contracts also must incorporate certain requirements regarding project viability and
developer commitment, as discussed below.109 In addition,
the contracts must specify that projects will be online within
24 months of contract execution, with a 6 month extension
available in the event of regulatory delays.110

4.

Bid Selection

Sellers compete for RAM contracts by developing a bid price
that reflects the cost to build and operate the project, plus
a reasonable return on their investment.111 Bids are then
selected by lowest price until the auction capacity is met.112
In the original decision, CPUC stated that bid selection
should be based exclusively on price.113 In August of 2011,
CPUC modified this rule by requiring the IOUs to add esti100. Id.
101. Id.
102. Id. at 2 n.4.
103. Cal. Pub. Utils. Comm’n, Res. E-4582, at 6–7 (May 9, 2013) (For the fifth
auction, CPU authorized the IOUs to “procure additional RAM contracts
to meet their previously authorized RAM capacity allocation, and to replace
capacity from any previously executed RAM contracts which, by that time,
have failed or have been terminated prior to reaching their commercial operation date.”).
104. See Cal. Pub. Utils. Comm’n, D.13-05-033 Partially Granting Southern California Edison Company’s Petition for Modification of Decision 12-02-035, at
2 (May 23, 2013).
105. Cal. Pub. Utils. Comm’n, D.10-12-048, at 6, 35 (Dec. 16, 2010).
106. Cal. Pub. Utils. Comm’n, Res. E-4414, at 10 (Aug. 18, 2011).
107. Cal. Pub. Utils. Comm’n, Res. E-4489, at 30 (Apr. 19, 2012).
108. Id.
109. Id.
110. Id. at 10.
111. Id. at 29–30.
112. Cal. Pub. Utils. Comm’n, D.10-12-048, at 2 (Dec.16, 2010).
113. Id. at 35.
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mated transmission network upgrade costs to the bids for
ranking purposes (to be determined based on the bidder’s
most recent interconnection study).114 Following the first
auction, CPUC modified the rules again to allow the IOUs
to account for the “resource adequacy” benefits115 provided
by a seller with full capacity deliverability status.116 Specifically, CPUC now allows the IOUs to rank bids using the
following formula: bid price + ratepayer funded transmission
upgrade costs—resource adequacy benefits.117 The IOUs may
not use any additional criteria for the evaluation and selection of offers without CPUC approval.118

5.

Project Eligibility

To be eligible for the RAM, projects must be sized between 3
and 20 MW.119 Projects also must comply with specific “viability requirements” to be eligible for a RAM contract.120 Specifically: (1) the project must be located in one of the IOU’s
service territories121; (2) the project developer must demonstrate 100% control over the site, either through direct ownership, lease, or an option to lease or purchase that may be
exercised upon award of the RAM contract122; (3) one member of the development team must have begun construction
on or completed at least one project of a similar technology
capacity123; (4) the project must be based on commercialized
technology124; and (5) the project’s interconnection application must have been filed and the bidder must have received
results from a System Impact Study or a Phase I Interconnection Study or must have documentation establishing that the
project has passed Fast Track screens.125
There are also specific rules for the timeline in which
selected projects must come online. Originally, the RAM
rules specified that approved projects must come online
within 18 months of contract execution with a possible
6-month extension for regulatory delays.126 Following the
first auction, CPUC extended this timeline: projects must
now come online within 24 months of contract execution,
and there is still a 6-month extension available for regulatory delays.127
There are no firm requirements which govern the location
of eligible projects. However, IOUs will consider the cost
of connecting the project to the existing grid when assess114. Cal Pub. Utils. Comm’n, Res. E-4414, at 57 (Aug. 18, 2011).
115. IOU in California are required to ensure that they will have adequate resources
to serve all customers in real time—this “resource adequacy” requirement is
explicitly integrated into planning procurement regulations. See Resource Adequacy, Cal. Pub. Utils, Comm’n, http://www.cpuc.ca.gov/PUC/energy/Procurement/RA/ (last visited June 3, 2013).
116. Cal. Pub. Utils. Comm’n, Res. E-4489, at 14 (Apr. 19, 2012).
117. Id.
118. Id.
119. Renewable Auction Mechanism, Cal. Pub. Utils, Comm’n, http://www.cpuc.
ca.gov/RAM (last visited June 3, 2013).
120. Cal. Pub. Utils. Comm’n, D.10-12-048, at 65 (Dec. 16, 2010).
121. Id. at 3.
122. Id. at 66.
123. Id.
124. Id. at 67.
125. Cal. Pub. Utils. Comm’n, Res. E-4414, at 12 (Aug. 18, 2011).
126. Cal. Pub. Utils. Comm’n, Res, D.10-12-048, at 90 (Dec. 16, 2010).
127. Cal. Pub. Utils. Comm’n, Res, Res. E-4489, at 11 (Apr. 19, 2012).
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ing the cost-competitiveness of each bid. IOUs are required
to provide “preferred location” maps to assist developers in
identifying good interconnection sites.128 The RAM rules
specify that these maps should identify the available capacity
at the substation and circuit level and should be updated on
a monthly basis.129

6.

Cost Containment and Protection Against
Speculative Bidding

As noted above, CPUC capped the program at 1,000 and
later 1,330 MW in order to limit the potential program costs
to ratepayers.130 The RAM rules also contain several additional provisions to ensure that the IOUs will only procure
competitively priced products, and that the RAM market
will not be overrun with speculative bids.131 These provisions
are set forth below.
First, the IOUs have discretion to reject bids where there
is evidence of market manipulation or where prices are
not competitive with other RPS procurement options.132
If the IOU wishes to utilize this discretion, it must submit
an advice letter to CPUC explaining its decision to reject
a contract.133
Second, RAM rules require successful developers to
post a development deposit134 as well as a performance
deposit.135 The deposits are due upon execution of the contract with the IOU and they will be refunded only when
the project achieves commercial operation.136 The sizes of
the deposits vary depending on the anticipated capacity of
the project.137
128. Cal. Pub. Utils. Comm’n, Res, D.10-12-048, at 78 (Dec. 16, 2010). The interconnection maps are available at the RAM website, RAM, Cal. Pub. Utils.
Comm’n, http://www.cpuc.ca.gov/RAM (last visited June 4, 2013).
129. Id. at 92.
130. Cal. Pub. Utils. Comm’n, Summary of Renewable Auction Mechanism
(RAM) Program Rules 2 (Jan. 2012).
131. Speculative bidding and market manipulation are a significant concern for
auction-based procurement mechanisms. As noted by US PREF, “Reverse auctions, similar to other price-focused procurement efforts, are known to generate speculative bids. Oftentimes in a ‘lowest price wins’ environment where
the supply of bidders significantly exceeds available contract demand, many
inexperienced bidders use this opportunity to provide unreasonably low bids in
order to win a contract, with no intention of following through and building
out the facility. The high attrition rates of unviable projects within previous
renewable procurement solicitations proves that maintaining a solely ‘price’
focused mechanism erodes the effectiveness of the efforts of all involved.” US
PREF, supra note 69, at 40.
132. Cal Pub. Utils. Comm’n, D.10-12-048, at 3 (Dec. 16, 2010). CPUC notes
that the IOU’s ability to reject uncompetitive bids also brings the program
into compliance with FERC rules re: market-based electricity prices. FERC has
jurisdiction over the sale of electric energy at wholesale in interstate commerce,
and this jurisdiction has been interpreted to extend to intrastate sales where the
transmission system “is interconnected and capable of transmitting [electric]
energy across the State boundary, even though the contracting parties and the
electrical pathway between them are within one State.” Florida Power & Light
Company, 29 FERC 61,140 at 61,291–92.
133. Cal. Pub. Utils. Comm’n, Res.E-4414, at 25 (Aug. 18, 2011).
134. Cal. Pub. Utils. Comm’n, Res, D.10-12-048, at 53–54 (Dec. 16, 2010).
135. Id. at 56.
136. Id. at 90.
137. Specifically, the required development deposit is $20/kW hour for projects ≤
5 MW; $60/kW for intermittent projects from 5–20 MW; and $90/kW for
baseload projects from 5–20 MW. The performance deposit is equal to the development for projects less than 5 MW, and 5% of project revenues for projects
5 MW and larger. Id.
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Third, the project viability requirements discussed
above are also intended to prevent speculative bidding.138
Specifically, they discourage participation from “conceptonly” projects “that have not been sufficiently vetted for
economic viability, permitting risks, interconnection costs,
and development schedule[s].”139 For example, the 100%
site-control requirement is useful for “demonstrating that
project development has advanced beyond the conceptual
stage.”140 Similarly, the development experience requirement is useful, because developers that have worked on
similar projects are more likely to submit realistic bids and
meet contractual requirements.141 Finally, the information
that the bidders must provide regarding project location,
commercialized technology, developer experience, and
interconnection studies should make it easier for IOUs to
evaluate whether the bid price is realistic with respect to a
particular project.142

7.

Expedited Regulatory Review

Expedited regulatory review of the winning contracts is
facilitated by two key conditions: (1) CPUC pre-approval
of the content of each IOU’s standardized contract; and
(2) the bidding projects must meet the eligibility requirements described above and, in particular, the interconnection requirements.143 This is important for smaller projects,
especially those in the 3–20 MW range, because a prolonged
regulatory review process can substantially increase project
cost and uncertainty.

8.

Process for Modifying the RAM

Recognizing that the RAM is, in effect, a pilot program,
CPUC designed the program so that it could be continually modified based on input from the IOUs and other stakeholders. CPUC solicits comments from IOUs and project
developers following each RAM and CPUC staff can also
recommend program changes based on evidence and the
staff’s experience and expertise.144 In addition, the IOUs
are required to hold a program forum each year to solicit
feedback from participants and to submit annual reports on
RAM outcomes.145
138. Id. at 85 (“A requirement that a project meet certain minimum project viability
criteria to submit a bid provides an initial screen of more viable from less viable
projects; simplifies bid review and selection; provides an incentive for bidders
to submit realistic, competitive bids; complements the provision of limited
time to commercial operation; assists with reasonable queue management; and
should reduce the number of extension requests.”).
139. Vote Solar Initiative, supra note 30, at 19–21 (“If a program has low barriers
to entry, such as limited development security requirements and minimal project maturity demonstrations, program participants may have less commitment
to or less experience with actual development of their projects and submit
proposal with overly optimistic assumptions.”).
140. Id. at 21.
141. Id. at 22.
142. Id. at 22–23.
143. Cal. Pub. Utils. Comm’n, Res, D.10-12-048, at 37–38 (Dec. 16, 2010).
144. Id. at 74.
145. Id. at 79 (“Regulator reports on the RAM program are also necessary and we
require each IOU to provide an annual report on the RAM.”).
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Relationship With the RPS and the FIT

Electricity procured under the RAM is RPS-eligible and
thus provides the IOUs with direct credit towards their 33%by-2020 RPS requirements.146 Although there is no overlap
in project eligibility between FIT-eligible projects (less than
3 MW) and RAM-eligible projects (3–20 MW), the RAM
does have a direct bearing on the prices used in the FIT program.147 Specifically, in 2012, CPUC decided to link FIT
prices to the bid prices established at contemporaneous RAM
auctions.148 The FIT prices are now linked to the weighted
average of the highest priced executed contracts for each IOU
resulting from the RAM auction held in November 2011.149
These prices are to be “adjusted based on time of delivery and
then adjusted upward or downward every two months based
on market responses.”150

III. Effectiveness of the RAM: Experience
From the First Four Auctions
Based on the results of the first four auctions, the RAM has
generally been effective as a procurement tool for low-cost
renewable DG energy. But, as noted in the introduction, the
program has been less effective at achieving other environmental goals. This section will highlight the strengths and
weaknesses of the program, by reviewing progress toward
overall procurement, economic, project-specific, and adaptive learning goals. This section will also recommend some
modifications to the RAM rules that could be used to address
potential problems or weaknesses in the program.

A.

Overall Procurement Goals

Ideally, a wholesale DG procurement program like the RAM
“should offer market opportunities of sufficient volume and
duration to make a meaningful contribution to the goal of
creating robust and sustainable renewable generation markets,” but it also should be “small enough to minimize the
potential impact of unexpected adverse outcomes and higher
than expected ratepayer costs.”151 The size of the program
should also reflect the state’s overall renewable energy targets
and other utility portfolio needs.152
CPUC initially structured the RAM as a pilot program
with modest procurement targets to mitigate against potential adverse outcomes.153 The 1,330 MW target represents a
sizeable piece of California’s goal to construct 12,000 MW
of renewable DG by 2020. However, the program will argu146. Id. at 2, 10.
147. Cal. Pub. Utils. Comm’n, Rulemaking 11-05-005, at 38 (May 5, 2011).
148. Id. at 40.
149. Id. at 43.
150. Russell & Weissman, supra note 19, at 39.
151. Vote Solar Initiative, supra note 30, at 14.
152. Id.
153. See Cal. Pub. Utils. Comm’n, D.10-12-048 3 (2010); California Approves Innovated Program to Spur Mid-Sized Solar, Renewable Development, BusinessWire
(Dec. 16, 2010), http://www.businesswire.com/news/home/20101216006917/
en/California-Approves-Innovative-Program-Spur-Mid-Sized-Solar.
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ably need to be expanded and extended to meet the statewide target.154
During the first three auctions, the IOUs steadily
increased their procurement totals but nonetheless failed to
meet their auction-specific targets. This made it very unlikely
that the IOUs would be able to procure 1,330 MW of DG
capacity in the timeframe initially set out for the program.
CPUC addressed this issue by extending the period between
the third and fourth auction to one full year and adding a
fifth auction to be held in June 2014. Based on the results of
the fourth auction, it appears that both PG&E and SDG&E
are on track to meet their respective targets during the fifth
auction: PG&E has procured 372 MW of its 420.9 MW target and SDG&E has procured 105.1 MW of its 154.7 target.
SCE, however, has only procured 399.3 MW through the
auctions in addition to 73.8 MW from the IOU Solar PV
program that was credited towards SCE’s RAM allocation,
meaning that it would need to procure an additional 281.3
MW during the fifth auction to meet its 754.4 MW target.155
In the aggregate, the IOUs have procured approximately 876
MW of capacity from renewable DG projects.156
Interestingly, the IOUs did not meet their procurement
targets despite robust participation from project developers
in each auction.157 Rather, the IOUs actually rejected the
vast majority of projects that passed the viability screening
process on the grounds that these projects were not costcompetitive.158 As noted earlier in this paper, the IOUs have
discretion to reject uncompetitive bids—the goal being to
protect ratepayers against unwarranted increases in electricity prices. It is difficult to assess the reasonableness of these
determinations because the specific bid prices for each offer
are confidential and thus not available to the public. None154. As of 2013, California had an estimated 3,233 MW of renewable distributed
energy already online, 2,141 MW of pending capacity, and 3,677 MW of additional authorized capacity. Thus, the state will need to procure an additional
2,949 MW before 2020 in order to meet its target. This minimum figure assumes that all pending and authorized capacity will come online by 2020.
Robert B. Weisenmiller, Cal. Energy Comm’n, From Research to Deployment: California’s Solar Energy Progress 8 (2013).
155. These figures are based on information provided by the IOUs in their 2014
Annual Compliance Reports. Appendix A contains several tables which further
illustrate the progress that each IOU has made towards its procurement targets
during the first four RAM auctions. For a more detailed overview of the status
of all projects that have won bids during the RAM, see Southern California
Edison Company’s (U-338-E) First Compliance Report on the Renewable
Auction Mechanism Program (January 17, 2014); Pacific Gas and Electric
Company’s (U 39 E) January 17, 2014 Compliance Report on the Renewable
Auction Mechanism Program (January 17, 2014); San Diego Gas & Electric
Company (U 902 E) Renewable Auction Mechanism Program Annual Compliance Report (January 17, 2014).
156. This figure does not include winning projects which were terminated after the
contract was executed with the IOU.
157. The total number of megawatts offered to each IOU in each auction greatly exceeded the number of offers and megawatt selected. For example, SCE received
offers totaling 1,261 MW and only executed contracts for 67 MW during the
first auction. A similar trend can be observed for both SCE and PG&E in
subsequent auctions. See Advice Letter 4114-E, at 4 (Sept. 28, 2012); see also
Advice Letter 2712-E, at 7 (Mar. 29, 2012).
158. See Southern California Edison Company’s (U-338-E) First Compliance Report on the Renewable Auction Mechanism Program (January 17, 2014); Pacific Gas and Electric Company’s (U 39 E) January 17, 2014 Compliance Report on the Renewable Auction Mechanism Program (January 17, 2014); San
Diego Gas & Electric Company (U 902 E) Renewable Auction Mechanism
Program Annual Compliance Report (January 17, 2014).
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theless, CPUC may want to evaluate the manner in which
IOUs define “competitive” projects in light of the fact that
the IOUs have repeatedly failed to meet their procurement
targets despite an abundance of bids from eligible projects.
On the one hand, the rejection of so many bids may coincide
with the interests of California ratepayers (insofar as a more
competitive program will result in lowest-cost projects).159
On the other hand, it may be possible for the IOUs to slightly
modify their threshold for what constitutes a “competitive”
project without causing any substantial rate hikes.160
Several other factors also impeded the ability of the IOUs
to meet their auction-specific target. The first problem was
that not all of the winning projects are actually constructed:
several developers have withdrawn their projects after they
were selected as winning bids,161 and other projects have been
terminated at later stages of the development timeline.162 The
second problem is that the IOUs have not received a sufficient
number of competitive bids to fulfill their category-specific
targets for baseload and non-peaking intermittent projects,
thus contributing to their difficulty in meeting their overall
procurement targets.163 Finally, the RAM rules require the
IOUs to adjust their procurement targets for each subsequent
auction to incorporate any remaining capacity from the prior
auction.164 Thus, the respective targets for the IOUs have
increased in each subsequent auction to reflect the capacity
they did not procure in the previous auction, making it more
difficult for them to meet those targets.
CPUC could address the first problem of developer withdrawal and project termination by modifying the RAM rules
to impose more stringent penalties on developers who withdraw their project after submitting a bid or executing a contract with one of the IOUs. As an alternate approach, CPUC
could add to the existing list viability requirements for bidding projects. The current requirements appear to be sufficient in most respects, though, and any further requirements
159. Comments of the Division of Ratepayers on Draft Resolution E-4582 (Apr.
29, 2013), available at https://www.pge.com/regulation/RenewablePortfolioStdsOIR-IV/Pleadings/DRA/2013/RenewablePortfolioStdsOIR-IV_Plea_
DRA_20130429_273302.pdf.
160. This issue is discussed in further detail infra at Part I.C (“Economic Goals”).
161. For example, SCE had selected nine offers during RAM 1, but two of the winning developers subsequently decided not to sign a contract with SCE, thus
leaving SCE with only seven contracts after RAM 1. See Advice Letter 2712-E,
at 6 (May 2, 2012). In RAM 2, SCE selected ten offers and five subsequently
decided not to sign a contract. See Advice Letter 2875-E, at 3 (Oct. 1, 2012).
Similarly, PG&E originally selected eight bids in RAM 2, but one of the winning developers also withdrew its contract. See Supplemental Filing to Advice
Letter 4114-E-A, at 2 (Oct. 26, 2012).
162. See, e.g., Southern California Edison Company’s (U-338-E) First Compliance Report on the Renewable Auction Mechanism Program, Attachment E
(Jan. 17, 2014) (identifying nine projects which won bids but were subsequently terminated).
163. See Appendix A for tables which illustrate the specific types of resources targeted and procured in each auction.
164. This is common practice with reverse auctions. See Daniel Sinaiko, Renewable Energy—Finance: Financing US Renewable Energy Projects in a Post-Subsidy
World, 29 (10) Natural Gas and Electricity 7 (2013) (“[w]ith a reverse
auction, either (1) prevailing bidders will underprice their bids and projects
will not be built or (2) bidders will accurately price their bids and projects will
be successful. Under customary program rules, the capacity associated with
incomplete projects is returned to the procurement pool to be re-bid. Correctly
priced projects may be elbowed out of the way by more aggressive bidders in
the short term, but, in the long run, as completion costs become more certain
and bids become more realistic, viable tariff rates are likely to prevail.”).
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would increase the cost for developers without providing any
additional certainty that their bid will be successful. CPUC
could also modify the RAM to rules to require the IOUs to
select alternative bids which the IOUs can then rely on if a
winning bid subsequently withdraws its contract.
One way to address the second problem of the lack of
competitive baseload and intermittent non-peaking projects
would be to relax the category-specific procurement targets.
This might, however, undermine the goal of promoting technological and resource diversity in renewable DG installations. This issue is discussed in further detail in Section
III(C)(1) (“Project Diversity”).

B.

Economic Goals

As noted above, the RAM program is designed to achieve
the rapid deployment of wholesale DG technologies at the
least possible cost to utility customers. The program is also
designed to open up the market for DG installations, foster
competition between developers, and promote the growth of
a sustainable long-term market for DG resources.165 Thus far,
it appears that the RAM has been quite successful at achieving these economic goals. The only concern is that the program may even be too competitive because of the extremely
high number of rejected bids.166 Whether this fact is viewed
as a strength or a weakness depends largely on perspective,
i.e., whether the program is assessed from the point of view
of IOUs and ratepayers or DG project developers.

1.

Cost-Competitiveness of Executed Contracts

In RAM 1, the weighted average of the highest executed contract price from each of the three IOUs was approximately
8.9 cents/kWh.167 This price was well below 2011 retail electricity rates in California, which ranged from 12.6–16.8
cents/kWh.168 As another point of comparison, the RAM 1
contract prices fell within the range of the 2011 Market Price
Referents (“MPR”), which are based on prices from the 2011
RPS Solicitations and used to determine FIT prices starting
in January 2012.169 The RAM also appears to be more cost
165. See Eric Wescoff, California Renewable Auction Mechanism RAM Now Official, GreenTechMedia (Aug. 18, 2011), http://www.greentechmedia.com/
articles/read/california-renewable-auction-mechanism-ram-now-official.
166. Adam Browning, RAM Results: 11 projects, 130 MW Total, Most Solar, All Under 8.9 cents/kWh, Vote Solar Initiative, http://votesolar.org/2012/03/30/
ram-results-11-projects-130-mw-total-most-solar-all-under-8-9-centskwh/
(last visited Oct. 6, 2013).
167. Individual contract prices are lower, but it is impossible to know how much
lower because this information is confidential. See Cal. Pub. Utils. Comm’n,
D.12-050035, Order Instituting Rulemaking to Continue Implementation
and Administration of California Renewables Portfolio Standard Program
(May 24, 2012) at 110; Carl et. al., supra note 1, at 84.
168. Rate Charts and Tables—Electricity, Cal. Pub. Utils. Comm’n, http://www.
cpuc.ca.gov/PUC/energy/Electric+Rates/ENGRD/ratesNCharts_elect.htm
(last visited June 13, 2013).
169. Specifically, the 2011 MPRs range from 7.6–9.2 cents/kWh for a contract
starting in 2012, depending on the duration of the contract. The MPRs have
been used to calculate the FIT prices prior to the amendments to the FIT rules
in 2013, which now link FIT prices to the highest executed contract in the
RAM auctions (referred to as the “renewable market adjusting tariff” or “REMAT”). See Feed-in Tariff Price, Cal. Pub. Utils. Comm’n, http://www.cpuc.
ca.gov/PUC/energy/Renewables/Feed-in+Tariff+Price.htm (last visited June
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competitive than the RPS PPAs signed after the Request for
Offers (“RFO”).170As noted in the previous section, the IOUs
rejected a large number of bids on the basis that such bids
were not “competitive” despite the relatively low contract
prices in the first auction.171
As a result, the IOUs failed to meet their procurement
targets in each auction. CPUC may need to revisit the “cost
competitive” standard in order to ensure that procurement
targets are still met. However, CPUC is constrained in this
context by FERC rules, which require CPUC to rely on market-based rates for wholesale electricity sales172 or to set prices
at avoided cost for IOU purchases from qualifying facilities.173 CPUC decided to pursue the market-based approach
in order to avoid any potential legal disputes with FERC and
also implement a new procurement mechanism as quickly
and efficiently as possible. As a result, it is unclear whether
CPUC could curtail IOU discretion in rejecting uncompetitive bids, e.g. by adopting clearer guidelines for what constitutes a competitive bid.

2.

Developer Participation and Competition

Another key economic goal of the RAM is opening the
DG market and fostering competition between developers in order to encourage the development of efficient DG
projects.174 Participation levels from the first three auctions
suggest that the program has succeeded in this regard. The
number of bids and MW offered greatly exceeded the number
of bids and MW actually selected by the IOUs.175 As noted
by PG&E in its 2014 Program Compliance Report, there
was a “robust responses to the RAM solicitations” and this is
a “good indication of a competitive market.”176 In addition,
PG&E found that the price behavior that was observed during the first four auctions supports the finding that there is
sufficient competition between developers.177
The advice letters also indicate that the vast majority of
bids did survive initial screening processes (which are used
to verify that projects meet the viability requirements).178
For example, in RAM 3, SCE found that ninety-three projects with a total capacity of 1,404 MW survived its initial
screens.179 Similarly, PG&E only eliminated one project
13, 2012); Cal. Pub. Utils. Comm’n, Res. E-4442 (Dec. 1, 2011) (adopting
the 2011 MPRs for determining the FIT prices); Cal. Pub. Utils. Comm’n,
D.12-05-035 (May 24, 2012) (adopting the RE-MAT as the new mechanism
for determining FIT prices).
170. Specifically, CPUC has estimated that the average rate of electricity procured
through the RFO process through 2020 will be approximately $105.85/MWh
(or $1.05/kWh). Carl et al., supra note 1, at 45.
171. See generally Advice Letter 2785-E/E-A (Nov. 14, 2012); Carl et. al., supra note 1.
172. See Order No. 697, Market-Based Rates for Wholesale Sales of Electric Energy,
Capacity and Ancillary Services by Public Utilities, 119 FERC ¶ 61,295, at 2
(2007).
173. Public Utility Regulatory Policies Act (PURPA), 16 U.S.C. §824a-3 (2006).
174. See Renewable Auction Mechanism, supra note 71.
175. See Appendix B for an overview of Offers, Parties Submitting Offers and Executed Contracts, as well as an overview of offered and procured capacity.
176. Pacific Gas and Electric Company’s (U 39 E) January 17, 2014 Compliance
Report on the Renewable Auction Mechanism Program (Jan. 17, 2014) at 6.
177. Id.
178. See Advice Letter 2712-E, at 243 (Mar. 29, 2012); see also Advice Letter 2785E, at 9 (Oct. 1, 2012).
179. See Advice Letter 2894-E, at 8 (Mar. 29, 2012).
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during the screening process in RAM 3. Thus, there has
been an ample supply of bids that represent potentially viable projects.180
In light of these findings, it is clear that the RAM has
successfully attracted a large number of interested developers and that the project viability requirements are not overly
stringent. These findings also suggest that procurement targets could be successfully expanded without compromising the integrity of the program. There is still a question,
however, regarding the cost-competitiveness of many project
offers since the IOUs rejected many bids on this ground.

3.

Reasonableness of Project Viability
Requirements

Project viability requirements help to ensure that selected
bids represent realistic and viable projects, as opposed to
speculative or “low-ball” estimates for unrealistic projects.181
However, these viability requirements also create barriers to
entry for smaller developers and unconventional projects.
Thus, there is a potential tradeoff between project security
and broad participation in the RAM auctions. For example,
“[r]equiring large fees and securities in order to bid could
limit the number of potential bidders to only well capitalized companies”182 and may also screen out more innovative projects. Similarly, the requirement that projects must
be based on commercialized technology may coincide with
the program goal of accelerating wholesale DG development
at the lowest cost to ratepayers. However, this criterion also
means that experimental technologies cannot obtain financing under the RAM.183 Finally, the Vote Solar Initiative notes
that stringent viability requirements may create “development bubbles” insofar as they require developers to achieve
certain milestones in advance of contracting (e.g., the developer must submit interconnection study requests and the
project must be ready to come online within 24 months).184
These requirements may result in unintended regulatory consequences, such as flooded interconnection queues.185 They
also place significant risk on project developers during the
early stages of project development.186
Based on the relatively high participation levels in the first
three auctions, it does not appear that the RAM viability
requirements are overly stringent. Thousands of bids have
180. As noted in Part III.B.3, the high number of rejected bids that represented potentially viable problems may be problematic, insofar as it may create a “development bubble” that deters other developers from participating in the program
in the long term.
181. See Russell & Weissman, supra note 19, at 46 (citing Cal. Pub. Utils.
Comm’n, D.10-12-048, at 53-54 (Dec. 16, 2010)) (“In response [to concerns
about underbidding], other stakeholders pointed to the safeguards included in
the [RAM] program to ensure project viability… According to the Commission decision approving the program: “to the extent putting capital at risk in
the form of a security [or ‘development’] deposit will screen more speculative
projects out of the solicitation, it is to ratepayers’ benefit to require such deposits. . . . Further, a reasonable deposit will help filter out projects that investors
believe have no chance of success.”).
182. Vote Solar Initiative, supra note 30, at 20.
183. Cal. Pub. Utils. Comm’n, Res. E-4489, at 32 (Apr. 19, 2012), at 32.
184. Vote Solar Initiative, supra note 30, at 19–20.
185. Id.
186. Id.
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been submitted, and the vast majority of these have survived
the initial screening process.187 Because cost-effectiveness is
one of the primary program goals, it makes sense that the program focuses on commercialized technologies. The state can
target experimental technologies with other programs that
provide research and development funding and incentives.
However, because many “viable” bids have been rejected,
it may be possible that the RAM has indeed created to a
“development bubble” with many developers investing time
and money into the development of projects that will never
be financed through the RAM. It may be prudent for CPUC
or another state agency to evaluate the fate of unsuccessful projects and determine if too much risk is being placed
on these developers or if considerable investment has gone
into projects that will never be developed. This information
will be important for the ongoing viability of the program
because if developers lose faith in the program, the RAM
may cease to be an effective procurement tool.

4.

Speculative Bidding

The large number of projects that passed initial viability
screens suggests that the majority of bids are based on realistic projections and reasonably well-developed projects. The
fact that many developers have withdrawn their contracts
after receiving an offer from an IOU, however, raises questions about whether those bids were speculative.188 Details
on individual offers are confidential, so it is not possible to
identify the exact reason for withdrawal. It is clear, however,
that CPUC may wish to incorporate additional features into
the RAM so as to deter this behavior in future auctions.
One issue that CPUC may wish to reconsider is the due
date of development deposits. Currently, development deposits are not due until the signing of the contract.189 Thus, the
developers may revoke their offer after selection by the IOU,
but before signing the contract.190 The rules could be modified to require developers to post some sort of security during the auction, which would then be refunded for rejected
bids. Alternatively, CPUC could directly impose a penalty on
developers who withdraw projects after a winning bid.
Another option would be to increase the flexibility of the
program to make it easier for IOUs to select alternative bids
in the event that a winning developer decides against signing
a contract. As noted in subsection A (“Procurement Goals”),
187. E.g., For RAM 1 SCE received 92 offers and 45 remained after screening.
See Advice Letter 2712-E, at 5 (May 2, 2012). During RAM 2 SCE received
142 offers and 113 offers remained after initial screening. See Advice Letter
2785-E/E-A, at 6 (Nov. 14, 2012). Similarly, for RAM 3 SCE received 130
offers and 93 offers remained after initial screening. See Advice Letter 2894-E,
at 6–7 (May 1, 2013).
188. Cal. Energy Comm’n, 2011 Integrated Energy Policy Report 30 (Feb.
15, 2013) (noting contract failure rates as high as 40%).
189. Cal. Pub. Utils. Comm’n, Res. E-4582, Changes to the Renewable Auction
mechanism for Pacific Gas and Electric Company, Southern California Edison
Company, and San Diego Gas & Electric Company 19 (May 9, 2013).
190. Cal. Pub. Utils. Comm’n, D.10-12-048, at 31 (Dec. 16, 2010) (the “development deposit is due on the date of contract execution in the form of cash or
letter of credit from a reputable U.S. bank; development deposit forfeited if
project fails to come on line within 18 months or other 6-month extension
granted by IOU.”).
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CPUC could even require the IOU to select “second place”
bids, which would serve as backup projects to ensure that
each IOU meets its capacity target in each auction.

5.

Progress Toward Grid Parity and Sustainable
DG Markets

Another purpose of the RAM, inextricably related to costcompetitiveness and DG deployment, is to promote grid
parity between renewable DG resources and other power
sources.191 Achieving grid parity will require that renewable
DG prices continue to decrease.192 The U.S. Partnership for
Renewable Energy Finance (“US PREF”) describes how the
RAM is designed to achieve this objective:
The CA RAM program combines competitive program elements that drive reductions from the entire cost structure of
ground mount PV systems in CA and help accelerate grid
parity for solar PV projects that meet the relatively standardized requirements of the program. Developers know that to
win, cost-reducing innovations are required from all aspects
of a project, from development to construction to the ultimate
financing structures used. Innovation will be paramount in
the three remaining RAM auctions where potentially 6 GW
of sub-20 MW projects in CA compete for the remaining 688
MW of remaining CA RAM program volume.193

Given the modifications to the procurement targets and
the addition of a fifth auction (without any additional capacity), the competition during the remaining two auctions
should be even higher than anticipated by US PREF.
In addition to the competitive framework, it is anticipated
that the structure and certainty offered by the RAM program
also will contribute to cost reductions in the long-term.194
The Vote Solar Initiative195 asserts that the “creation of consistent, predictable, and repeated market opportunities over
a sufficient period of time will help drive cost reductions and
develop self‑sustaining solar [Wholesale Distributed Generation] markets.”196 Specifically, Vote Solar explains:
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US PREF also notes that the transparency, structure and
capacity targets in the RAM provide “the kind of regulatory
certainty required to attract significant private capital to the
renewable sector and build an industry of the scale required
to squeeze out costs and begin to compete with conventional
sources of electric generation.”198
The RAM also serves an important function insofar as
it provides valuable market information for investors and
developers. As noted by the Vote Solar Initiative, the creation of “robust and sustainable renewable generation markets” will require “not only renewable technology investment
and deployment, but also a complementary dissemination
of knowledge throughout the entire energy market.”199 US
PREF concludes that the RAM achieves this purpose “[b]y
providing market transparency and a frequent feedback loop
to communicate the average auction clearing price, the program enables price discovery informing participants that in
six months the next clearing price will likely be lower.”200
The RAM feedback loop also helps developers identify which
technologies and systems are most efficient for providing
renewable energy at the lowest cost.201
There is evidence that wholesale DG prices are already
declining relatively quickly in California, although it is
impossible to attribute this result solely to the RAM when
there are many other policies in place to promote DG development. US PREF notes that the DG industry is already
transforming “as module manufacturers have ramped up
capacity and brought down the largest cost component of a
solar PV facility.”202 Solar PV technologies have experienced
a sharp drop in prices, significantly more so than other DG
technologies.203 This cost reduction raises an interesting
question about whether the RAM rules should encourage
or require the IOUs to procure a more diverse array of DG
resources (to facilitate price reductions for other technologies) or instead allow the IOUs to focus on procuring DG
from relatively inexpensive solar PV installations.

C.

Project Goals

Renewable developers need ample market opportunities in
order to accelerate labor and managerial learning, technology and process improvement, product standardization, and
create economies of scale. Persistent and iterative experience with renewable generation will also encourage utility
management, transmission and distribution planners and
engineers grid operators, financial institutions, equipment
suppliers and state regulators and policy makers to adapt
their current approaches to electricity procurement and system planning and operation as required for high penetration
of distributed renewable resources.197

In addition to the broad procurement goals and economic
goals discussed above, the RAM program is also designed to
achieve certain project-specific goals to maximize the benefits
associated with DG development. One such goal is to ensure
that projects will come online and produce energy within a
reasonable timeframe.204 Although a few of the RAM 1 projects are now operating, the vast majority of RAM projects
are still in construction and thus there is insufficient data to
assess the program’s success on that point. Instead, this section will examine goals related to project diversity and optimal siting. Based on the executed contracts from RAM 1 and

191. US PREF, supra note 69, at 42.
192. Id.
193. Id.
194. Vote Solar Initiative, supra note 30, at 8.
195. The Vote Solar Initiative is a California-based initiative which promotes the
expansion of California’s solar resources. Additional information is available on
their webpage: http://votesolar.org/.
196. Id.
197. Id.

198. US PREF, supra note 69, at 42.
199. Vote Solar Initiative, supra note 30, at 7.
200. US PREF, supra note 69, at 41.
201. Id.
202. US PREF, supra note 69, at 42.
203. Cal. Energy Comm’n, 2011 Integrated Energy Policy Report, Commission Final Report, Publication #CEC-100-2011-001-CMF, at 10 (Feb. 15,
2012).
204. See infra Part III.B.3.
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RAM 2, and the proposed contracts from RAM 3, it appears
that the program has not successfully fostered the development of a diverse array of DG projects nor has it contributed
significantly to the development of DG projects that are sited
close to load centers.205

1.

Project Diversity

The RAM program has been highly successful at promoting
the procurement of solar PV projects, but other technologies
have been underrepresented in both submitted and successful
bids.206 For example, solar PV accounted for over 95% of all
bids in the first auction, and thirteen of the fifteen winning
projects were solar PV projects.207 Since RAM 1, the number
of baseload and non-peaking intermittent bids has steadily
increased, and the procurement of such resources has grown
modestly.208 However, the IOUs have still repeatedly failed to
meet their procurement targets in those categories.209
The lack of project diversity can be explained by the fact
that solar PV technology is well-developed and less expensive than other DG options, and thus, this technology has
a clear advantage in the auction.210 During the first auction,
the key problem was that solar PV installations accounted
for an overwhelming percentage of project bids, which prevented the IOUs from meeting their targets in other areas.211
As noted by Carl et al.:
The November 2011 first RAM auction was a learning
process. PG&E, for example, aimed to accept bids for 105
MW of capacity split evenly over the three project categories
(baseload, peaking, intermittent), but could not fill its quota
for renewable baseload projects and as-available, off-peak
intermittent projects (geothermal, landfill gas, biomass,
small wind, and small hydro) while peaking projects (mostly
solar PV) were far oversubscribed. PG&E requested CPUC
approval for just 63 MW of projects.212

Similarly, SCE failed to procure any baseload or intermittent non-peaking energy because ninety-one of the ninetytwo offers it received were for solar PV installations.213 CPUC
responded to this situation by requiring the IOUs to engage
in more outreach to non-solar PV developers, to encourage
their participation in RAM 2.214 These efforts were partially
successful, leading to a significant increase in the capacity of
bids from non-solar generators in RAM 2.215
205. See Renewable Auction Mechanism, supra note 71.
206. See supra note 187; see, e.g., Advice Letter 2482-E at II.B.
207. See supra note 187; S. Cal. Edison Advice Letter 2712-E (May 2, 2012);
PG&E Advice Letter 2420-E (May 2, 2012); SDG&E Advice Letter 2343-E
(May 2, 2012).
208. See, e.g., S. Cal. Edison Advice Letter 2849-E (June 3, 2013).
209. See Appendix A for tables which illustrate the specific types of resources targeted and procured in each auction.
210. See US PREF, supra note 69, at 41–42. “Although individual contract pricing is
not publicized, we know from the average high clearing price that energy-only
solar PV is going for sub $90/MWhr prices and is likely headed lower.” Id. at
42.
211. Id.
212. Carl et al., supra note 1, at 57, n 116.
213. S. Cal. Edison Advice Letter 2712-E, at 5 (May 2, 2012).
214. See Carl et al., supra note 1, at 57 n.114.
215. See infra Appendix A, Fig. 3.
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The IOUs nonetheless failed to meet their baseload and
non-peaking intermittent targets in subsequent auctions.216
They rejected most of the offers in these categories because
they determined that the offers were not cost-competitive.217
SCE, for example, has yet to procure a single megawatt of
baseload electricity through the RAM, notwithstanding the
fact that the company was directed to target a minimum of 3
MW per auction.218 None of the IOUs procured any baseload
DG in RAM 3.219
If CPUC is concerned about project diversity, then CPUC
also could impose more stringent quotas for the procurement
of a diverse portfolio of resources. This approach would not
run afoul of FERC jurisdiction because FERC already has
conceded that states may require utilities to purchase electricity from specified resources.220
Ultimately, this issue is a question of trade-offs and policy
preferences.221 Provisions to promote cost-effectiveness must
be weighed against the desire to promote the development of
a diverse array of different DG resources and technologies.222
That said, from a long-term sustainability outlook, it makes
sense to design a program that will facilitate procurement of
different types of DG resources, including—perhaps most
importantly—baseload DG.

2.

Project Location

Another concern about the RAM program is that many of
the winning projects are sited in relatively remote areas. For
example, the first auction “resulted in projects that are sited
. . . almost exclusively in the sparsely-populated high desert region east of Los Angeles.”223 This trend appears to have
continued in the second and third auctions, as many of the
winning projects were located in relatively remote areas, far
away from population centers.224 The vast majority of the
bids are sited in rural areas and therefore the IOUs have very
216. See infra Appendix A.
217. S. Cal. Edison Advice Letter 2712-E (May 2, 2012) at App. Accion Report 9;
see supra note 189.
218. See infra Appendix A; see also Advice Letter 2894-E (U-338E) (May 1, 2013),
at 3.
219. See infra Appendix A.
220. Order on Petitions for Declaratory Order, 132 FERC ¶ 61047 (July 15, 2010).
221. See Vote Solar Initiative, supra note 30, at 17. (The Vote Solar Initiative
explains the considerations that may factor into this decision: “[w]hile it is appropriate for utilities to signal the product they want to procure based on their
portfolio needs, and to look at time-of-delivery profiles in evaluating bids, a
program focused on accelerating renewable development at the lowest cost to
ratepayers may want to be technology neutral. Technology-specific quotas have
the ability to erode the market’s ability to achieve economically competitive
outcomes that meet renewable targets at lowest possible costs. Nonetheless,
quotas may be a useful part of the program design in markets where more
mature technologies with lower costs are displacing promising, but less mature
technologies with higher costs, or in situations where quotas are necessary to
achieve specific societal or environmental goals, such as conversion of agricultural waste to energy.”).
222. Russell & Weissman, supra note 19, at 40.
223. Id. at 5.
224. E.g., most of PG&E’s winning projects from RAM 2 and RAM 3 were sited in
central California (PG&E). See Advice Letter 4216-E, at 10 (May 29, 2013);
Advice Letter 4114-E, at 9–10 (Sept. 29, 2012). Most of SCE’s winning projects were located in the desert in the southeast portion of California. See Advice
letter 2894-E, at Appendix E (May 1, 2013); Advice Letter 2785-E/E-A, at
Appendix E (Nov. 14, 2012).
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few choices that are truly “local” in the sense that they are
proximate to load centers.225
The consequence of remote siting is that many of the benefits associated with DG projects have not been fully realized (e.g., reduced transmission losses, deferred investment
in transmission and distribution infrastructure, easier load
management). As noted by the Interstate Renewable Energy
Council (“IREC”):
DG projects can provide a host of benefits, but not every
DG project offers the benefits equally. Siting of DG facilities
is critical because many of the benefits are location-specific
and are maximized when DG is located near the customers
it serves. The closer generation is to load, the less the energy
has to travel to serve its intended purpose, thereby reducing
line losses and the infrastructure that is required to transmit
the energy.226

Remotely sited DG projects also can cause problems for
rural electricity systems that are intended to serve smaller
populations. The IOUs already have expressed concerns
about this matter.227 According to representatives from SCE,
the “biggest barrier to the interconnection of [local energy
resources] is that projects tend to locate in remote areas.”228
The SCE anticipates that the influx of DG projects in rural
areas will require significant infrastructure upgrades, as compared with DG projects in urban load centers.229
The SCE noted that DG is often sited in rural areas
“because land costs are lower, permitting may be simpler,
and generator output may be maximized.”230 The sparsely
populated regions in California’s Central Valley and the
desert east of Los Angeles also provide ample sunlight for
solar PV installations and greater wind flow for wind installations.231 Thus, California policymakers cannot simply
expect DG project proposals to be sited in optimal locations.
Although the RAM program does provide information that
may facilitate efficient siting practices (e.g., the “preferred
location” maps prepared by the IOUs),232 the program does
not effectively incentivize efficient siting of DG projects near
load centers.
Specifically, critics argue that the RAM has failed to encourage development of truly “local” projects because it does not
contain locational restrictions for eligible projects.233 As noted
225. See Appendix B for maps of project bids.
226. Interstate Renewable Energy Council (IREC), Blueprint for the Development of Distributed Generation in California 3 (2012) [hereinafter IREC].
227. Russell & Weissman, supra note 19, at 5.
228. Id.
229. Id. at 18 (citing Letter from Kelly Boyd, Director, Legislative Affairs, Southern
California Edison, to the Center for Law, Energy & the Environment (March
23, 2012)).
230. Id.
231. See id. at 75.
232. See Advice Letter 3809-E, at 2, 19 (Feb. 25, 2013).
233. Russell & Weissman, supra note 19, at 5. (“The many economic, environmental and societal benefits of localized energy resources are not captured or
supported by existing energy policies due to the absence of critical locational
criteria in the definition of “localized generation.” A definition that includes
locational attributes—including, at a minimum, connection to the distribution grid in areas where energy can supply load without backflowing into the
transmission system—is critical to development of procurement programs and
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by Russell and Weissman (2012), “[t]he current framework for
the Renewable Auction Mechanism places very few restrictions on the types, sizes and locations of projects that are eligible for the auction,”234 and moreover, “[t]here are no incentives
to locate local projects where they can help avoid network
modifications, improve grid resilience, or provide energy close
to load.”235 The IREC similarly found that California’s DG
procurement programs, including the RAM, “do not prioritize development in higher-value locations, having the lowest
interconnection costs and the greatest potential to defer utility upgrades to their transmission and distribution systems.”236
This raises questions as to whether and how CPUC should
introduce location-based incentives or requirements for project developers that participate in the RAM.
It is important to keep in mind that the lack of locational
restrictions may have advantages as well as disadvantages.
As noted by Russell and Weissman (2012) in a recent survey of RAM stakeholders: “[o]ne of the benefits of such an
unfettered, market-based approach is that it can result in less
expensive projects and lower costs for ratepayers” even if it is
a less potent tool for achieving other objectives such as land
preservation and reduced transmission losses.237 The authors
find that this trade-off between different program objectives
is indicative of what many stakeholders perceive as a “fundamental conflict” between policies that aim to promote the
development of DG resources at specific locations and programs such as the RAM which favor lowest cost projects.238
However, with respect to project siting, there may not
actually be a “fundamental conflict” between cost considerations and other goals.239 On the contrary, remotely sited DG
projects could ultimately result in higher costs to ratepayers
and reduced economic benefits. Russell and Weissman further explain:
[T]he sites that present the least expense and level of complexity to develop resemble, in many respects, sites for
utility-scale projects. They are located in similarly remote
parts of the state where there is plenty of inexpensive and
undeveloped land. Those projects would do little to generate jobs within cities or balance existing pockets of load on
the grid, though they would meet the articulated auction
goals or developing renewables as quickly as possible at the
lowest cost possible. Remotely-located projects could require
expensive transmission upgrades and contribute to existing
transmission line congestion during the hours of peak load.
They also . . . are less efficient that [sic] projects located closer
to load due to line losses.240

Thus, from a broader economic standpoint, it may be prudent to encourage the development of projects that are sited
closer to load centers even if this results in higher bid prices.
other state policies to capture the manifold benefits of 12,000 megawatts of
localized energy resources.”).
234. Id. at 6, 50.
235. See id. at 6 (quoting comments from conference participants).
236. See IREC, supra note 226, at 6.
237. See Russell & Weissman, supra note 19, at 50.
238. Id. at 98–99.
239. Id.
240. Russell & Weissman, supra note 19, at 47.
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CPUC has made two attempts to promote more “localized” siting of DG projects procured through the RAM.
First, as noted above, CPUC requires the utilities to publish
interconnection maps, which identify the best areas for DG
procurement opportunities.241 Second, CPUC revised the
RAM rules to allow utilities to account for ratepayer funded
transmission upgrade costs as well as the resource adequacy
value of different DG bids.242
These modifications to the RAM might be more effective
if the IOUs received more offers from load centers, because
such offers might ultimately be considered more cost‑competitive under the revised pricing guidelines. Because most of
the offers are sited in remote locations, however, CPUC may
need to adjust the rules to either incentivize developers to
submit offers for local projects or impose specific locational
restrictions. Russell and Weissman made several recommendations to this effect. First, they recommend that CPUC use
a revised definition of “localized generation” which includes,
at minimum, “connection to the distribution grid in areas
where energy can supply load without back flowing into the
transmission system.”243 Second, CPUC could require each
IOU to obtain a certain percentage of wholesale DG based
on locational criteria (e.g., sited within particular distance
from consumption center, connected to distribution rather
than transmission grid).244 Third, CPUC could amend the
RAM “to provide financial incentives to developers for siting
projects in optimal locations.”245 Fourth and finally, CPUC
could establish “separate, smaller auctions with criteria for
location, size and other attributes that direct development to
preferred sites such as rooftops” to accomplish objectives such
as rooftop development, land preservation or job creation.246
Russell and Weissman also noted that CPUC could
expand the FIT program instead of modifying the RAM,
because eligibility for the FIT requires connection to the distribution system.247 Like the RAM, the FIT could be further
“tailored to encourage development of projects in specific
locations or of certain technologies.”248
In addition, the IREC notes that a project’s location on
the distribution system is only one relevant factor in the
determination of a project’s value.249 The IREC recommends
that procurement programs “use a more nuanced view of DG
that looks at more than whether the project has a distribution
or transmission level interconnection, particularly in light
of the amount of sub-transmission in place in the state.”250
Moreover, the IREC recommends that the benefits of locating DG in higher-value areas should be further quantified so
241. See Cal. Pub. Util. Comm’n, D.10-12-048, at 72 (Dec. 16, 2010).
242. See generally Cal. Pub. Util. Comm’n, Public Utility Code Section 748
Report to the Governor and the Legislature on Actions to Limit
Utility Cost and Rate Increases (2013), available at http://www.cpuc.
ca.gov/NR/rdonlyres/67AEBAAC-A9B7-4A28-9400-0598F92E0A0/0/
SB695report2013final.pdf.
243. Russell & Weissman, supra note 19, at 5.
244. See id. at 70.
245. Id.
246. Id. at 50.
247. Id. at 53.
248. Id. at 47.
249. See IREC, supra note 226, at 3.
250. Id. at 6.
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that “DG developers that locate in higher-value areas under
wholesale procurement programs [can] be compensated for
the benefits associated with their site selection.”251
Going forward, it is clear that all of the above proposals will require extensive data about interconnection needs
and locational benefits. The interconnection maps provided
by each IOU under the RAM are an important first step
towards this goal. Russell and Weissman further recommend that regulators develop a more comprehensive, statewide data clearinghouse for localized renewable energy
generation planning.252 This clearinghouse could include
items such as “detailed information about the existing distribution grids and planned upgrades, natural resource values, land use constraints, and availability of local and state
incentive programs.”253

D.

Adaptive Learning

With a pilot program such as the RAM, it is helpful to
incorporate procedures for ongoing monitoring, reporting,
and revision of program features. Such procedures ensure
that program rules can be revised to account for unexpected
contingencies as well as lessons learned. Moreover, ongoing
monitoring and reporting also can “accelerate market learning and experience,” which is one of the objectives of the
RAM.254
Based on evidence from the first three auctions, the RAM
appears to have adequate provisions in place to promote
adaptive learning. Specifically, the program rules require
each IOU to use an Independent Evaluator (“IE”), who is not
connected to any market participant, to oversee the RAM
auctions.255 The IE must monitor the auctions and submit a
report evaluating the outcomes and assessing their reasonableness.256 As noted in Section III.B, the rules also require
each IOU to produce annual reports which “shall address the
competitiveness of the auctions; auction timing and design
issues; and project status, including the time and the cost
necessary to interconnect and bring projects on-line.”257 In
addition, the IOUs must “work with [CPUC] staff to develop
a simple methodology to measure the status of project development” and, having established that methodology, report
on project development milestones.258 Finally, the rules provide for relatively streamlined and expeditious modification
of the program. In particular, the rules specify that the Commission “can modify any element of the program at any time
through a Commission resolution.”259 The rules also allow
the IOU to “proactively modify” their interconnection pro251. Id.
252. Russell & Weissman, supra note 19, at 11.
253. Id.
254. Vote Solar Initiative, supra note 30, at 28.
255. Cal. Pub. Utils. Comm’n, D.10-12-048, at 36–37 (Dec. 16, 2010).
256. Id. at 95.
257. Cal. Pub. Utils. Comm’n, D.10-12-048, at 75 (Dec. 16, 2010).
258. Id. (noting that the “purpose of the RAM is the procurement of projects that
come online quickly” and that periodic reporting on project development
milestones is necessary “in order to ensure that the program protocols and
program design result in that outcome”).
259. Id. at Appendix A, at 6.
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tocols260 and their standard contracts, noting the need for
flexibility in this context.261
Thus far, the ability to modify the RAM rules following each auction has resulted in some beneficial changes
to the program. Two key modifications include: (1) IOUs
can now account for transmission and upgrade costs and
the resource adequacy value of DG projects when deciding
on bids262; (2) the timeframe in which projects must come
online after execution of RAM contracts has been extended
from 18–24 months.263
As noted in Section III.C.1, the first auction also provided useful information for regulators, IOUs, and project
developers about the universe of potential DG projects,
which allowed the IOUs and regulators to adjust the program accordingly.

IV.

Conclusions and Recommendations

The RAM program has been initially successful at expediting the procurement of renewable wholesale DG resources at
a relatively low cost to ratepayers. Although the IOUs have
not met their procurement targets on schedule, they have
managed to secure approximately 876 MW of renewable
wholesale DG resources at cost-competitive rates and will
presumably meet their targets by July 2014.264
Another key strength of the RAM program is that it
can be quickly and efficiently modified following each auction to incorporate lessons learned. Thus far, CPUC has
quickly responded to concerns about project timelines
that were too short, project bids that did not account for
resource adequacy considerations, and unrealistic procurement goals.265
There are, however, several limitations to the RAM program. First, the program has failed to promote the procurement of a diverse array of renewable technologies.266
Second, the program has failed to ensure that winning
projects are actually sited locally to take full advantage of
the benefits that DG has to offer.267 Third, the IOUs have
not met their procurement targets on time both because
certain winning bids subsequently withdrew their contracts
and because the IOUs determined that many bids were not
cost-competitive.268 Ultimately, these three limitations all
260. Id. at 91.
261. Id. at Appendix C, at 5 (“we must avoid creating an inflexible system where,
if successful in reaching a 20% or 33% RPS resource base, we have fixed the
economic prices and signals with contract requirements for RPS projects to sell
electricity that is too expensive in the wrong TOD periods.”).
262. Id. at 65.
263. For further details, see Vote Solar Initiative, supra note 30, at 18 (noting
that this revision was largely based on “permitting and interconnection challenges resulting from the CAISO’s cluster studies” which were “hindering project ability to meet an 18 month deadline and reducing the pool of eligible
program participants. . . . Thus, an important ‘lesson learned’ from the California experience is the need to ensure that the procurement and development
timelines are well-coordinated with interconnection timelines.” (citing Cal.
Pub. Utils. Comm’n Draft Resolution E-4489, (Apr. 19, 2012)).
264. See discussion supra Part III.A.
265. See discussion supra Part III.D.
266. See discussion supra Part III.C.1.
267. See discussion supra Part III.C.2.
268. See discussion supra Part III.A.
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relate to the overarching concern that the RAM supports
the lowest cost projects without taking other key factors
into account.
CPUC could address all three of these limitations by
modifying the RAM rules, in accordance with some of
the recommendations set forth in Section III.269 Yet, such
modifications may conflict with CPUC’s goal to keep
costs as low as possible for ratepayers. In order to make an
effective trade-off between cost-competitiveness goals and
other program goals, this Article concludes with the following recommendations:
• Local Siting—Ensuring that the winning projects are
truly “local” will yield economic and environmental
benefits, and thus, CPUC should prioritize this goal.
• Project Diversity—If CPUC decides that economic
considerations are paramount, then a technologyneutral program is probably the most effective way
to achieve low-cost procurement. However, if CPUC
would like to place more emphasis on project diversity,
then it could experiment on a small scale without placing an unwarranted burden on ratepayers (e.g., by establishing small, technology-specific targets for each IOU,
taking into account their respective circumstances, or
by holding smaller, separate auctions for baseload and
intermittent non-peaking energy).
• Achieving Procurement Targets—CPUC could
modify the RAM rules to allow IOU to select “second
place” bids, which the IOUs can then rely on if a winning bid subsequently withdraws its contract. CPUC
also could consider imposing an additional penalty on
developers who withdraw their bids after the contract.
Finally, CPUC may wish to curtail the discretion of
IOUs to reject bids that are not “cost-competitive” to
reduce the number of bids that are rejected for that reason. However, CPUC must proceed cautiously in this
context to avoid a conflict with FERC rules.
Finally, and more generally, this Article recommends
that the RAM should be extended beyond its initial pilot
period and that CPUC should expand the capacity targets
for subsequent auctions. As noted by the IREC, California’s DG programs already have stimulated significant
investment in new DG capacity, but these programs are
reaching the end of their allocated capacity.270 At the same
time, demand for DG procurement opportunities appears
to be growing, and there are still a number of projects
in their development stage.271 Thus, the IREC concludes
269. For example, imposing more stringent quotas for the procurement of resources, developing statewide data clearinghouses for localized renewable energy
planning, requiring deposits and/or securities from bidders, increasing program flexibility with respect to selecting alternate bidders, or selecting second
place bids. See supra Part IV.
270. The fifth RAM auction will only provide limited procurement opportunities,
and “most of the State’s available FIT capacity is subscribed. Additionally,
while QF enrollment is uncapped, the price is currently too low to attract
significant new DG.” See IREC, supra note 226, at 5.
271. Id. (“At the same time, as evidenced by the continuing growth in interconnection requests, a significant number of projects are currently under devel-
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that if the R AM and other procurement programs “come
to an abrupt end, considerable investment in time and
resources could be lost, which in turn would harm the
nascent DG market.”272 In addition, California’s residents
would lose the opportunity to benefit from the investments that have already been made in DG facilities that
are still under development.273
Thus, this Article concludes that the RAM program has
been initially successful and holds much potential for facilitating DG procurement. The RAM also may provide a useful
model for other states and regulators that are interested in
the reverse-auction approach. Arizona recently has enacted
a similar mechanism (the Arizona Public Service Company
(“APS”) Small Generator Standard Offer Program)274 and
other countries currently are experimenting with reverse auctions for renewable procurement.275 Reverse auctions also
have been used by the U.S. General Services Administration
to procure renewable energy for federal agencies and there
has been at least one legislative proposal for a federal reverse
auction that renewable project developers could use to compete for federal funding.276 Thus, there appears to be a growing recognition of the value of reverse auction mechanisms.
Ideally, California’s success with the RAM will help motivate other states to adopt similar mechanisms for renewable
wholesale DG procurement, and the state’s experience will
provide useful information on how to effectively structure
such programs.

opment in an attempt to gain contracts for the capacity that does remain in
these programs.”).
272. Id. at 5–6.
273. Id. at 6.
274. The APS program is a reverse auction procurement mechanism for renewable
generation projects ranging from 2–15 MW.
275. E.g., Italy and Brazil are in the process of replacing FIT provisions with reverse
auction mechanisms.
276. See Proposed Bill H.R. 909, 112th Cong. (2011) (calling for the establishment
of a Federal Reverse Auction Authority (RAA), which would be a private sector non-profit entity overseen by the U.S. Department of Energy (DOE), to
initiate and conduct reverse auctions to support the development of domestic,
renewable energy growth).
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Appendix A: Procurement Totals and Targets
These figures reflect the original bid capacity (MW) for all executed contracts that were approved by the CPUC, minus those
contracts for which projects have been terminated as of January 2014.277

Figure 1. Overview of capacity procurement
totals (MW) from first four auctions.
SCE
PG&E
SDG&E
Total
*

RAM 1 RAM 2 RAM 3 RAM 4
47
78
135.5
138.8
62.7
121
115
73.3
15
22.9
41.7
25.5
124.7
221.9
292.2
237.6

Total
399.3
372
105.1
876.4

Target
754.4
420.9
154.7
1330

RSC*
73.8
N/A
N/A
N/A

Remaining
281.3
48.9
49.6
379.8

In Resolution E-4445, CPUC approved PPAs totaling 144 MW from the 2010 Renewables Standard Contracts (“RSC”)
Program and credited them towards SCE’s RAM allocation. However, certain approved RSC contracts have terminated,
reducing the current RSC cotnracts MW total counting for RAM credit to 73.8 MW. For the purposes of this paper, the
RSC credits are not included in the “total” amount of DG capacity procured through the RAM, but they are credited to
SCE’s overall progress towards its procurement target.

Figure 2. Overview of capacity procurement totals from RAM 1.

Baseload

RAM 1 — Procurement
Peaking As
Non-Peaking
Available
as Available

Total

Target Procured Target Procured Target Procured Target Procured
SCE
PG&E
SDG&E
Total

5

0

55

47

5

35

14

35

40

35

5

0

10

15

5

45

14

100

102

45

0

65

8.7
0
8.7

47

105

62.7

20

15

190

124.7

Figure 3. Overview of capacity procurement totals from RAM 2.

Baseload

RAM 2 — Procurement
Peaking As
Non-Peaking
Available
as Available

Total

Target Procured Target Procured Target Procured Target Procured
SCE

10

PG&E
SDG&E
Total

0

166

78

10

0

186

78

14

7.5

119

93.5

14

20

147

121

5

4.5

35

18.4

5

0

45

22.9

320

189.9

29

20

378

221.9

29

12

277. These figures are based on information provided by the IOUs in their 2014 Annual Compliance Reports. See Southern California Edison Company’s (U-338-E) First
Compliance Report on the Renewable Auction Mechanism Program (Jan. 17, 2014); Pacific Gas and Electric Company’s (U 39 E) January 17, 2014 Compliance Report on the Renewable Auction Mechanism Program (Jan. 17, 2014); San Diego Gas & Electric Company (U 902 E) Renewable Auction Mechanism Program Annual
Compliance Report (Jan. 17, 2014).
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Figure 4. Overview of proposed capacity procurement totals
from RAM 3 (based on proposed contracts as of June 15, 2013).

Baseload

RAM 3 — Procurement
Peaking As
Non-Peaking
Available
as Available

Total

Target Procured Target Procured Target Procured Target Procured
SCE

15

0

200

128

PG&E

13.5

0

105

95

6

0

40

27

6

14.7

52

41.7

34.5

0

345

250

34.5

42.2

414

292.2

SDG&E
Total

15

7.5

13.5

20

230

135.5

132

115

Figure 5.

Baseload

RAM 4 — Procurement
Peaking As
Non-Peaking
Available
as Available

Total

Target Procured Target Procured Target Procured Target Procured
SCE

15

0

PG&E

10

SDG&E
Total

146

103

20

35.8

181

138.8

0

62

48

10

25.3

82

73.3

3.5

5

16.9

15

3

5.5

23.4

25.5

28.5

5

224.9

166

33

66.6

286.4

237.6

Appendix B: Developer Participation in RAM Auctions
Based on the advice letters from SCE and PG&E, the auctions also have been highly competitive in terms of the overall capacity that was bid, as compared with procured capacity.278
Figure 1. Overview of Offers, Parties Submitting
Offers, and Executed Contracts.

SCE
PG&E
SDG&E

RAM 1
RAM 2
RAM 3
Offers Parties Contracts Offers Parties Contracts Offers Parties Contracts
92
28
7
142
39
6
130
40
13
122
52
4
160
52
8
127
45
5
32
19
2
55
19
4
93
N/A
4

Figure 2. Overview of Offered and Procured Capacity.

SCE
PG&E

RAM 1
Offered
Procured
1,261 MW
67 MW
1,470 MW
63 MW

RAM 2
Offered
Procured
2,133 MW
97 MW
1,669 MW
120 MW

278. See Advice Letter 4114-E, at 4 (Sept. 28, 2012); see also Advice Letter 2712-E, at 7 (Mar. 29, 2012).

RAM 3
Offered
Procured
1,928 MW 180.5 MW
1,412 MW
115 MW
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Appendix C: Project Bid Maps
Figure 1. RAM 2 Bid Locations for Southern California Edison (SCE).279

279. Advice Letter 2785-E/E-A, at Appendix D (Nov. 14, 2012).
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Figure 2. RAM 3 Bid Locations for Southern California Edison (SCE).280

280. Advice Letter 2894-E, Appendix D (May 1, 2013).
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Figure 3. RAM 2 Bid Locations for Pacific Gas & Electric (PG&E).281

281. PG&E Advice Letter 4114-E, at Appendix H (November 9, 2012).
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Figure 4. RAM 3 Bid Locations for Pacific Gas & Electric (PG&E).282

282. Advice Letter 4216-E, at Appendix H (May 29).
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Relieving the Congestion:
The Eastern Interconnection
Planning Collaborative
by Michelle Bailey*

C

ongestion on the electric transmission grid,1 coupled
with a shortage of transmission infrastructure, presents one of the most significant barriers to renewable
energy integration2 and advancement of the transmission
grid towards a more reliable, responsive, economical and efficient energy future. The transmission grid, which was historically organized around large stationary electric power plants
located in close proximity to load centers (such as urban
areas), must now be redeveloped to provide for the inclusion
of renewable electricity into the grid.3 States are developing
policies for renewable energy programs which are increasing
demand for renewable sources of energy; particularly wind.4
These renewable energy sources are typically located far from
load centers and require new transmission line development
in order to connect with electric load centers.5 Efforts to
address the inadequacies of the transmission grid, however,
have been slow to develop.6 Moreover, the quality of the U.S.
transmission system has long been declining,7 which intensifies the need for improvements and expansion.

Historically, transmission siting and permitting have been
the domain of states and regional planning authorities.8 The
types of bulk transmission lines required to address current
transmission issues often cross multiple state and regional
boundaries, requiring approval from each jurisdiction.9 The
state and regionally-based transmission planning processes
have been described as “protracted and difficult.”10 This is
due, in part, to state and regional behavioral patterns that
favor projects “benefit[ing] their own jurisdictions, with
less concern for potential adverse impacts in others, leading to delays and higher expenses in the siting process.”11
The complex nature of transmission siting and permitting
procedures cause delayed transmission improvements and
result in a general inability of transmission to keep pace
with electricity demand.12
With the Energy Policy Act (“EPAct”) of 2005,13 Congress signaled that it was turning its attention towards
transmission siting and permitting. EPAct gave the Federal
Energy Regulatory Commission (“FERC”)14 the authority

* Michelle Bailey is a 2012 graduate of Vermont Law School’s Master
in Environmental Law and Policy program, with a graduate certificate
in Dispute Resolution, summa cum laude. She would like to thank
Professor Kevin Jones for the idea and inspiration for this Article,
and Professor Laurie Beyranevand for editing assistance in the initial
writing phase. She would also like to thank the interviewees for their
generosity in sharing their time and insights. She currently works for
the state of Vermont.
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1.	

2.	
3.	
4.	
5.	
6.	
7.	

Congestion occurs on electric transmission facilities when actual or scheduled
flows of electricity across a line or piece of equipment are restricted below
desired levels. U.S. Dep’t of Energy, National Electric Transmission
Congestion Study vii (2009), available at http://congestion09.anl.gov/documents/docs/Congestion_Study_2009.pdf.
Jim Rossi, The Trojan Horse of Electric Power Transmission Line Siting Authority,
39 Envtl. L. 1015, 1016 (2009).
Alexandra B. Klass & Elizabeth Wilson, Interstate Transmission Challenges
for Renewable Energy: A Federalism Mismatch, 65 Vand. L. Rev. 1801, 1802
(2012)
Id. at 1803.
Id. at 1802.
See U.S. Dep’t of Energy, supra note 1, at 1, 24–25.
Eric Hurst & Brendan Kirby, Transmission Planning and the Need for New Capacity, in Nat’l Transmission Grid Study: Issue Papers, D-28 (Dep’t of
Energy, May 2002) [hereinafter Nat’l Transmission Grid Study], available
at http://certs.lbl.gov/ntgs/issuepapers_print.pdf
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9.	
10.
11.
12.
13.
14.

See David H. Meyer & Richard Sedano, Transmission Siting and Permitting, in
Nat’l Transmission Grid Study, supra note 7, at E-1. A “planning authority” is defined by the North American Electric Reliability Council (“NERC”)
as “[t]he responsible entity that coordinates and integrates transmission facility
and service plans, resource plans, and protection systems.” Glossary of Terms
Used in NERC Reliability Standards, N. Am. Elec. Reliability Comm’n,
http://www.nerc.com/files/glossary_of_terms.pdf (last updated Jan. 2, 2014).
All organizations, including planning authorities, that are owners, operators,
and users of the “bulk power system,” as defined in the Glossary of Terms Used
in NERC Reliability Standards, are required to register and comply with NERC
Reliability Standards and rules of procedure. Rules of Procedure, N. Am. Elec.
Reliability Comm’n, http://www.nerc.com/AboutNERC/Pages/Rules-ofProcedure.aspx (last accessed Jan. 19, 2014).
Meyer & Sedano, supra note 8, at E-1 and E-42.
Id. at E-1.
Michael Diamond, “Energized” Negotiations: Mediating Disputes Over the Siting
of Interstate Electric Transmission Lines, 26 Ohio St. J. Disp. Resol. 217, 219
(2011).
See Meyer & Sedano, supra note 8, at E-1.
The Energy Policy Act of 2005, Pub. L. No. 109-58, §1221, 119 Stat. 594,
946 (codified at 16 U.S.C. §824 (2006)), amended the Federal Power Act, 16
U.S.C. §§824 et seq.
The Federal Energy Regulatory Commission (“FERC”) is charged with regulating the interstate transmission of electricity, including transmission line siting in certain circumstances; the transmission and wholesale sales of electricity
in interstate commerce; and protection of interstate high-voltage transmission
reliability through mandatory reliability requirements. What FERC Does, Fed.
Energy Regulatory Comm’n, http://www.ferc.gov/about/ferc-does.asp (last
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to provide “backstop” siting authority, where FERC may
override state or regional permitting decisions, and approve
siting transmission facilities in congested areas.15 Congress
provided $11 billion under the American Recovery and Reinvestment Act (“ARRA”) of 2009 for a “‘bigger, better, and
smarter grid’ that will move renewable energy from the rural
places in which it is produced to the cities where it is mostly
used.”16 That same year, Congress also considered five bills
that would have expanded federal authority over siting transmission lines even beyond that granted in EPAct.17
In 2007, the Joint Coordinated System Plan (“The JCSPlan”) was created to provide the first-ever cross-jurisdictional
analysis of projected wind development and transmission
needs in the Eastern Interconnection (“EI”).18 Several planning authorities in the EI initiated this effort, and integrated
its study scope with concurrent research the Department
of Energy (“DOE”) was conducting regarding transmission integration of wind energy resources.19 The final report
produced by The JCSPlan, however, lost support of the East

15.
16.
17.

18.

19.

updated May 28, 2013). Although FERC plays an increasingly important role
in transmission planning, many states resist efforts to grant FERC additional
authority. See Klass & Wilson, supra note 3, at 1817–18.
16 U.S.C. §824p.
Diamond, supra note 11, at 218 (citing White House Issues, Energy and the
Environment,
http://www.whitehouse.gov/issues/energy-and-environment
(last visited Mar. 21, 2010)).
See generally Tara Benedetti, Running Roughshod? Extending Federal Siting
Authority Over Interstate Electric Transmission Lines, 47 Harv. J. Legis. 253
(2010) (describing the Clean Renewable Energy and Economic Development
Act (“CREEDA”), S. 539, 111th Cong. (2009)); the American Clean Energy
Leadership Act of 2009 (“ACELA”), S. 1462, 111th Cong. (2009); the National Energy Security Act of 2009 (“NESA”), S. 774, 111th Cong. (2009);
the SMART Energy Act, S. 807, 111th Cong. (2009); and the National Clean
Energy Superhighways Act of 2009 (“NCESA”), H.R. 2211, 111th (2009)).
See generally Joint Coordinated System Plan ‘08, at Section 2: Description of JCSP’08 [hereinafter The JCSP’08], available at http://sppoasis.spp.
org/documents/swpp/transmission/JCSP_Report_Volume_1.pdf (last visited Jan. 26, 2014). The U.S. grid is divided into three functionally separate areas: (1) the Western Interconnection, (2) Eastern Interconnection,
and (3) Electric Reliability Council of Texas (ERCOT). See Visualizing the
Electric Grid, Nat’l Pub. Radio, http://www.npr.org/templates/story/story.
php?storyId=110997398 (last accessed July 12, 2012) (provides an interactive
map showing the three sections of the transmission grid, as well as current and
proposed transmission lines). The EI is a huge area that covers the United States
and most of Canada from the Great Plains to the Atlantic coast, consisting of
thirty-nine U.S. states and six Canadian provinces that includes over 760,400
MW of generation capacity and 620,000 MW of load. E. Interconnection
Planning Collaborative, DOE Award Project, DE-OE0000343, Phase
1 Report: Formation of Stakeholder Process, Regional Plan Integration and Macroeconomic Analysis 75 (Dec. 23, 2011) [hereinafter Phase
I Report], available at http://www.eipconline.com/uploads/Phase_1_Report_
Final_12-23-2011.pdf.
The JCSP Plan was initially an agreement between the Midwest ISO, PJM,
Southwest Power Pool, and the Tennessee Valley Authority to perform a coordinated transmission plan study. While these planning authorities were
considering their study scope, the Department of Energy (“DOE”) was also
implementing its Eastern Wind Integration Transmission Study (“EWITS”). It
was decided that The JCSP Plan would adopt the DOE’s EWITS study scope
due to their similar schedules and objectives. The JCSP Plan was also expanded
to include additional EI planning authorities. From 2007 to 2008, multiple
meetings and workshops were held to guide the study process, and analyze its
results. See The JCSP ‘08, supra note 18, at 11–12.
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Coast planning authorities,20 diminishing its credibility as
a broadly supported study. Although The JCSPlan implemented a more interregional planning process than ever
before in the EI,21 it nevertheless suffered from the same fractured and regional thinking that previously characterized EI
transmission planning.22
While The JCSPlan lost its broad support Congress was
considering five bills that would have expanded federal siting
authority,23 but received a vociferous push back.24 States and
regional planning authorities pointed out that Congress’s
proposals to increase federal authority over transmission
planning were ill-conceived because states and regional planning authorities possess the expertise and technical ability
to conduct the high-level transmission analyses required to
identify where new transmission is needed most.25
Against this backdrop, planning authorities across the EI
began to organize in a new manner. On April 8, 2009, the
Eastern Interconnection Planning Collaborative (“EIPC”)
announced its first meeting, stating that they intended to
conduct “regionally based transmission system planning
analysis” that had an “interconnection-wide approach.”26
EIPC was aiming to use a collaborative, transparent, and
bottom-up process to address the specific inadequacies of
projects such as The JCSPlan and the congressional proposals to increase federal authority.27
After applying for, and receiving, federal funding from
DOE’s ARRA program, EIPC initiated a pioneering collaborative effort.28 Indeed, EIPC is the first transmission planning effort of its geographic size and scope in the United
20. See generally Letter from Gordon van Welie, President and CEO of ISO New
England, & Stephen G. Whitley, President and CEO of NYISO to the Joint
Coordinated System Planning Initiative, at 2 (Feb. 4, 2009) (noting that the
JCSP ignored the potential that Northeast wind and hydroelectric power
sources may be completed “sooner and more cost-effectively than Midwest
wind resources.”) [hereinafter Letter to the JCSP], available at http://www.nyiso.com/public/webdocs/services/planning/jcsp/2009_2_4_JCSP_Letter_FINAL.pdf.
21. The JSCP ‘08, supra note 18, at 1.
22. NYSO and ISO New England alleged that the JCSP analysis failed to consider
regional renewable energy development and obligations under the Regional
Greenhouse Gas Initiative (RGGI), and expressed concern that the plan relied
on future midwestern coal development despite a possible national greenhouse
gas control scheme. Letter to the JCSP, supra note 20.
23. See generally Benedetti, supra note 17, at 253.
24. See Press Release, Governor M. Jodi Rell, State of Conn. Exec. Chambers,
Governor Rell Fights Expanded Powers for Federal Energy Regulators
(Mar. 19, 2009), available at http://www.ct.gov/Governorrell/cwp/view.
asp?A=3675&Q=436554 (opposing CREEDA introduced by Senator Harry
Reid D-Nev.); Peter Behr, Utilities and Transmission Managers Try to Head Off
Congressional Grid Plans, N.Y. Times (Apr. 29, 2009), http://www.nytimes.
com/cwire/2009/04/29/29climatewire-utilities-and-transmission-managerstry-to-h-12208.html?pagewanted=all.
25. See Behr, supra note 24; Press Release E. Interconnection Planning Collaborative, Eastern Interconnection Planning Collaborative Continues Development
Work, Intends to Seek Federal Funding (May 22, 2009) [hereinafter Press
Release, May 22, 2009], available at http://www.eipconline.com/uploads/
PR_2009-05-22.pdf.
26. Id.
27. See id.
28. See id.
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States,29 bringing together a group of stakeholders and planning authorities that have previously never worked together.
This Article seeks to highlight the significance of the
EIPC’s formation for transmission planning and progress
in the EI by discussing the structure it established, its significant lessons learned, and make recommendations for
next steps that will carry its important lessons forward. Part
I briefly discusses why transmission grid development is so
important, the physical and regulatory constraints on the
transmission grid, and the federal regulatory response to
the stalled and piecemeal state of transmission development.
Part II examines how the EIPC’s formation and structure
addressed both federal and EI-wide concerns by including all
relevant stakeholders and interest groups in the EI. Part III
examines lessons that can be drawn from EIPC’s experience
for future interregional and regional transmission planning,
and provides suggestions for next steps that would carry its
momentum forward.

I.

A Brief Introduction to the Transmission
Grid and the Regulatory Environment of
Transmission Planning

This section discusses the complex web of challenges facing
today’s transmission grid. It first describes how physical constraints within the electric transmission grid lead to a problem known as “congestion,” and the numerous issues that
congestion introduces. Congestion imposes real economic
costs on transmission providers and electricity consumers,
and leads to reliability issues that can cause blackouts.30
Furthermore, it is the congestion and other physical limitations of the existing transmission grid that constrain our
ability to realize renewable energy goals.31 Expansion and
improvement of the transmission grid is therefore necessary for economic, reliability, and public policy reasons. The
question then becomes, what is delaying development of the
transmission grid? This section next examines answers to
this question, namely the regulatory hurdles to transmission
planning and siting. Attempts have been made to address
some of the regulatory issues; however the central need
remains for improved coordination in transmission planning and siting projects.32

A.

Physical Limitations on the Transmission System

The three regions of the transmission grid in the United
States are the Western Interconnection, EI, and the Electric
Reliability Council of Texas (“ERCOT”). These are function29. Letter of Comments from the E. Interconnection Planning Collaborative Analysis Team in front of Fed. Energy Reg. Comm’n, Docket No. AD09-8-000, at
1–2 (Nov. 23, 2009) [hereinafter Comments to FERC], available at http://
www.eipconline.com/uploads/EIPC_Comments_in_Docket_AD09_8112309.pdf.
30. David Cay Johnston, Grid Limitations Increase Prices for Electricity, N.Y. Times
(Dec. 13, 2006), http://www.nytimes.com/2006/12/13/business/13power.
html?pagewanted=all; see History of Investment, WIRESgroup.com, http://
www.wiresgroup.com/historyofinvestment.html (last accessed July 18, 2012).
31. Congestion Study 2009 U.S. Dep’t of Energy, supra note 1, at 13.
32. See Klass & Wilson, supra note 3, at 1873.
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ally separate transmission systems that exchange electricity at
only a few highly controlled locations.33 Within the Western
Interconnection and the EI, a network of investor‑owned
utilities, electricity cooperatives, publicly owned corporations, Independent System Operators (“ISOs”), Regional
Transmission Organizations (“RTOs”),34 and the Federal
Power Marketing Administration operate the transmission
grid.35 ERCOT is different however, as it is almost entirely
self-operated by one ISO/RTO, rather than a network of different organization types.36
Most consumers assume that a light will always turn on
when they flip a switch, but there are real limits to the transmission grid. Transmission lines, which are used to transmit
bulk electric power, are restricted in the amount of energy
that they can transmit at any given time and how they transmit that energy.37 Analogously, a water pipe can only allow as
much water to flow through it as will fit within it. Further, if
additional pipes connect to the system, water will distribute
among the pipes along the path of least resistance, not to
where water is needed most. In an ideal scenario, it would
not matter whether electricity generators were near or far
from population centers, because the electricity could be easily carried from the place of supply to the place of demand,
regardless of the condition of the transmission lines. The
transmission grid is far from ideal, however, and the physical
limitations of the transmission grid lead to what is known
as ‘congestion’ or ‘constraints’. Congestion results in significantly reducing the amount of electricity a given transmission line can carry, requiring transmission system operators
to account for this imperfection.38
The economic and reliability impacts from congestion are
significant. DOE estimated that transmission congestion
resulted in $8 billion in additional charges for the EI alone in
2008.39 Additional reliability costs accrue when transmission
constraints are so severe that less energy can be delivered relative to consumer electricity demands, creating problems like
blackouts.40 For example, the major blackout in the Upper

33. Am. Pub. Power Assoc., A Neophyte’s Guide to the Changing Electric
Utility Industry 11 (2d ed. May 2011), available at http://www.publicpower.org/files/Neophytes%20Guide.pdf.
34. Independent System Operators and Regional Transmission Organizations organize and run the deregulated electricity markets in the United States and
Canada. There are 10 in the United States and Canada, providing electricity to
more than two-thirds of the consumers in the U.S. and more than half in Canada. The ISO/RTO Council, http://www.isorto.org/site/c.jhKQIZPBImE/
b.2603295/k.BEAD/Home.htm (last accessed July 23, 2012). These entities
operate the centralized and spot power markets. These entities emerged in the
mid 1990s to create a more competitive, transparent, and nondiscriminatory
electricity market. See Am. Pub. Power Assoc., supra note 33, at 24–25.
35. See Am. Pub. Power Assoc., supra note 33, at 14–15.
36. Grid Information, Elec. Reliability Council of Tex., http://www.ercot.
com/gridinfo/ (last accessed Oct. 10, 2013).
37. U.S. Dep’t of Energy, supra note 1, at 1.
38. Id.
39. David Cay Johnston, Grid Limitations Increase Prices for Electricity, N.Y. Times
(Dec. 13, 2006), http://www.nytimes.com/2006/12/13/business/13power.
html?pagewanted=all.
40. See History of Investment, WIRESgroup.com, http://www.wiresgroup.com/
historyofinvestment.html (last accessed July 18, 2012).
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Midwest in 2003, caused fifty million people to lose power
and $6 billion to be lost in economic activity.41
Another cost of transmission constraints is the obstacle
they pose to new energy development, particularly renewable energy projects.42 Renewable energy projects must be
sited where the resource exists—that is, where the sun shines
and wind blows—and are necessarily limited to specific locations.43 Wind resources are generally located offshore and in
the middle of the United States, and the best solar development potential is located in the Southwestern United States.44
Because the transmission system is responsible for moving
the energy from these often-remote sources of renewable
power to population centers, limitations on the transmission
system play a key role in inhibiting the development of these
projects.45 A group of transmission providers wrote to FERC
in 2009, warning that, “‘[t]he lack of transmission infrastructure is among the critical obstacles to the development of
wind, solar, and other forms of renewable energy which are
frequently located far from major electric load centers.’”46 It is
widely agreed that increasing reliance upon renewable energy
sources, “will be crucial both to increase energy security and
attempt to mitigate effects of climate change.”47 Despite policies encouraging, and in many cases requiring, renewable
energy use,48 development of these projects has been slowed
due to capacity limitations on the transmission system or a
complete lack of transmission in some areas.49
The physical limitations of the transmission system have
clear implications for increased electricity prices, reliability
concerns, and renewable energy goals. However, addressing these clear physical constraints is not easy.50 Efforts have
been made at the federal level to remove the barriers to large-

41. Doug Myers, Electricity Transmission, Council of State Gov’ts (Jan. 1,
2009, 12:00 AM), http://knowledgecenter.csg.org/kc/content/electricitytransmission.
42. U.S. Dep’t of Energy, supra note 1, at 13.
43. See Visualizing the Electric Grid, supra note 18 (showing wind, solar, and geothermal development potential in the United States by congestion area).
44. Id.
45. Id. (explaining that “the significant potential sources of renewable energy are
constrained in accessing appropriate market areas by lack of adequate transmission capacity”).
46. Peter Behr, FERC Enters a Maze of Questions About Renewable Energy
Transmission, N.Y. Times (Nov. 23, 2009), http://www.nytimes.com/
cwire/2009/11/23/23climatewire-ferc-enters-a-maze-of-questions-about-renewa-29763.html?pagewanted=all. (quoting a WIRES petition to FERC, filed
on Thursday, Nov. 19, 2009).
47. Diamond, supra note 11, at 217. Note that while renewable power sources
will play an increasingly critical role in addressing climate change and enhancing energy security, any solution must also address existing carbon sources of
energy. Rossi, supra note 2 at 1016, n.1.
48. See Klass & Wilson, supra note 3, at 1802 (describing state renewable portfolio
standards and federal incentives); The Hon. John R. Norris & Jeffery S. Dennis, Electric Transmission Infrastructure: A Key Piece of the Energy Puzzle, 25
Nat. Res. & Env’t 3, 3 (Spring 2011).
49. U.S. Dep’t of Energy, supra note 1, at 1.
50. See Jennifer E. Gardner & Ronald L. Lehr, Wind Energy in the West: Transmission, Operations, and Market Reforms, 26 Nat. Resources & Env’t 13, 13
(Winter 2012) (describing the “five primary obstacles inhibiting the development of a robust U.S. transmission system that can best utilize renewable
energy [as]: (1) the location-constrained nature of renewables; (2) the need
for improved electric grid flexibility; (3) the need for transmission expansion;
(4) solving cost allocation issues related to transmission expansion; and (5) determining fair transmission access rates”).
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scale transmission projects, but they have had limited success
to date.51

B.

Regulatory Hurdles to Transmission Planning and
Building New Transmission Lines

As discussed, any effort to advance renewables development requires a massive expansion of transmission infrastructure due to congestion on the existing transmission
grid, and the dispersed nature of renewable energy resources.52 Yet, any effective planning, siting, or building of new
transmission infrastructure that crosses multiple jurisdictions is constrained by a complex web of economic, political, environmental, legal, and regulatory implications at the
state, regional, and federal levels.53 Such complexity in the
planning and development process is at the root of both the
stunted pace of renewable energy development and the slow
response to the congestion issues discussed in Section I.A.54
Professors Klass and Wilson have identified three major
barriers to transmission grid and renewables expansion:
(1) transmission siting and permitting is primarily the domain
of the states who frequently consider only in-state benefits for
projects that address a regional or national need; (2) there is
no central robust federal authority or regional coordinating
authority that can plan and site transmission infrastructure,
and; (3) the question of how to allocate costs for transmission infrastructure is extremely difficult, especially where
transmission lines must cross state borders.55 The resolution
of each of these three hurdles is critical to the evolution of the
current transmission regime. The significance of the EIPC is
that by developing a process for conducting coordinated EIwide transmission analysis, it has provided insights into what
is possible within the existing regional planning processes,
so that perhaps they could someday resolve these challenges.56 This section will discuss the hurdles to transmission and
renewables development by building off of the three challenges as presented by Professors Klass and Wilson above.

1.

Transmission Siting and Permitting Structures

The authority to approve and permit major transmission
projects has traditionally belonged to the states.57 In theory,58
EPAct expanded federal authority for permitting transmis51. See generally Diamond, supra note 11, at 218, 220 (describing the need for a
broad, national approach to the grid and resistance to utilities’ eminent domain power in EPACT).
52. Id. at 217–18
53. See generally Klass & Wilson, supra note 3; Hurst & Kirby, supra note 7, at D-1,
D-3.
54. U.S. Dep’t of Energy, supra note 1, at 25.
55. Klass & Wilson, supra note 3, at 1804.
56. Peter Behr, New Planning Effort Confronts a Highly Divided Industry, E&E
Daily (Dec. 21, 2009).
57. See Norris & Dennis, supra note 48, at 5 (“State regulators typically also have
authority to approve the siting of electricity infrastructure within their state,
including transmission . . . lines . . . .”)
58. Piedmont Envtl. Council v. Fed. Energy Regulatory Comm’n, 558 F.3d 304,
313 (4th Cir. 2009) (invalidating a FERC regulation that gave the Commission backstop siting authority when a state denied a permit application within
the one year deadline).
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sion projects,59 however in practice the authority to approve
or deny a permit for a transmission project that crosses state
borders remains largely with the states.60
The history behind state control of intrastate transmission projects is long61 and there are legitimate reasons why
retention of state authority in this domain is important.62 At
the same time, this lack of federal oversight has also fostered
piecemeal transmission planning and the creation of roadblocks to projects with national importance.63 For instance,
many state Public Utility Commissions are directed by state
statute to look at a proposed transmission line’s benefit to
in-state customers only, making it “extremely difficult politically, if not outright illegal, to site a line to export state power
to nearby population centers.”64 By way of example, Clean
Line Energy Partners proposed a transmission line that would
transmit energy from Midwest wind farms to the Southeast,
while passing through Arkansas and Oklahoma, but providing no energy to residents of those states.65 Arkansas authorities rejected the project in 2011 because the state determined
that it did not meet the definition of a transmission utility
because “it was not providing power to Arkansans.”66 Clean
Line President Michael Skelly explained that companies
like his often encounter barriers from State rules “‘due to
the inability to ‘fit’ regional projects like ours into the existing regulatory framework.’”67 A key reason behind a state’s
refusal to permit projects without direct benefits to in-state
customers may be the state’s failure to distinguish the questions of whether to site the line at all and whether to pass the
costs of the line onto ratepayers in the state.68
In an attempt to encourage interstate transmission siting,
EPAct authorized states to use interstate compacts to create
regional transmission siting agencies.69 This provision allows
three or more contiguous states to create regional transmission siting agencies; these regional agencies would facilitate
59. 16 U.S.C. §824p(b)(1)–(2) (2006) (giving FERC authority to issue permits
when (1) the state does not have authority to approve the transmission facilities or consider the interstate benefits; (2) the applicant for the permit
is a transmitting utility that must pass through a state, but does not serve
customers in that state; (3) the state has withheld approval for more than
one year pursuant to applicable law or after the designation of the relevant
national interest electric transmission corridor, whichever is later; or (4) the
state conditioned approval in a way that the project the proposed will not
significantly reduce transmission congestion in interstate commerce or is not
economically feasible).
60. Klass & Wilson, supra note 3, at 1819, 1850, 1854.
61. Benedetti, supra note 17, at 256.
62. Id. at 270, 272 (discussing how national jurisdiction eliminates the opportunity for local expert input, while localities bear the brunt of the new
lines’ impacts).
63. Norris & Dennis, supra note 48, at 4, 6. It is important to add, however, that
“it would be inaccurate to imply that there have been widespread examples
of one state holding back a multistate project.” Id. at 6. Nevertheless, “the
potential for such project ‘veto’ by one state can unquestionably add to the
uncertainty of developing such a project.” Id.
64. Klass & Wilson, supra note 3, at 1872.
65. See Peter Behr, Industry Hears Details of New FERC Energy Strategy, N.Y. Times
(Sept. 7, 2011), http://www.nytimes.com/cwire/2011/09/07/07climatewireindustry-hears-details-of-new-ferc-energy-st-69363.html?pagewanted=all.
66. Id.
67. Id.
68. Ashley Brown & Jim Rossi, Siting Transmission Lines in a Changed Milieu:
Evolving Notions of the “Public Interest” in Balancing State and Regional Considerations, 81 U. Colo. L. Rev. 705, 727 (2010).
69. 16 U.S.C. §824p(i) (2006).
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and administer the siting of transmission projects within the
states.70 No states have yet taken advantage of this opportunity.71 If the EIPC results in long-term collaboration across
the EI, however, it may serve as a model for future interstate
compacts. Compacts have the potential to lead to more efficient and effective planning and construction of transmission infrastructure, especially with regional and interstate
projects.72 In the absence of states creating such interstate
compacts, however, transmission siting has been a piecemeal
process in which states and organized electricity markets
only consider their own transmission needs.73

2.

Federal Attempts to Expand Authority and
Improve Coordination for Planning and Siting
Transmission Infrastructure

Stronger federal authority to implement transmission projects is one proposed solution for overcoming the lack of
interstate cooperation with transmission siting, and the
slow pace of interstate transmission development.74 This section discusses actions taken by Congress and the Executive
branch to increase federal involvement in transmission planning and siting, and by FERC to mandate improvement of
the regional transmission planning processes. It will first look
at the EPAct, which was Congress’s boldest move so far to
expand federal oversight, and subsequent court rulings that
have limited the extent of FERC’s statutory authority under
EPAct.75 It becomes apparent that this congressional attempt
has remained largely unsuccessful. The Executive Branch has
taken efforts, however, that are expanding federal involvement
in transmission planning and siting. Secondly, this section discusses FERC Order Nos. 890 and 1000, which are aimed at
improving regional coordination for transmission planning.

70. Id. FERC shall not be able to issue a permit for a transmission project that is
within a state in such a compact unless “the members of the compact are in
disagreement.” §824(p)(i)(4). However, if the Secretary of FERC, after notice
and an opportunity for a hearing, finds that a State Commission or other entity with the authority to approve such facilities has withheld its approval for
more than 1 year, or conditioned its approval of the project so much that the
proposed project will not significantly reduce transmission congestion or is not
economically feasible, then the FERC may also be able to issue a permit for a
transmission project in such a state. §824p(b)(1)(C).
71. Nat’l Ctr. for Interstate Compacts, Transmission Line Siting Compact, CSG.
org, www.csg.org/NCIC/TransmissionLineSitingCompact.aspx (last visited
Jan. 26, 2014).
72. Klass & Wilson, supra note 3, at 1817, 1868.
73. Katherine Ling, DOE Provides $60M for Transmission Planning, E&E Daily (Dec. 18, 2009), http://www.eenews.net/eenewspm/stories/85899/
search?keyword=katherine+ling; see Meyer & Sedano, supra note 8, at E-1 (reviewing transmission siting and permit process, and documenting a host of
cases where agencies’ disparate priorities and failures to effectively communicate with one another have substantially impeded the construction of transmission lines).
74. Bruce W. Radford, Titans of Transmission, Pub. Util. Forthnightly
(Mar.
2009),
http://www.fortnightly.com/fortnightly/2009/03/titanstransmission?page=0%2C0, at 20, 24; Benedetti, supra note 17, at 253.
75. See, e.g., Piedmont Envtl. Council v. Fed. Eenergy Regulatory Comm’n, 558
F.3d 304, 313 (4th Cir. 2009); Cal. Wilderness Coal. v. U.S. Dep’t of Energy, 631 F.3d 1072, 1106 (9th Cir. 2011) (ruling that the Department of
Energy violated the National Environmental Policy Act by failing to conduct
any environmental analysis for National Interest Electric Transmission Corridors designation).

Spring 2014

a.

THE EASTERN INTERCONNECTION PLANNING COLLABORATIVE

Congressional and Executive Branch Actions

EPAct, which amended the Federal Power Act, was Congress’s initial attempt to deliver a measure of federal authority
to the transmission siting process, without taking too much
power away from the states. In other words, it was an attempt
to respond to the tension between local opposition to major
electricity infrastructure projects, which is a frequent reason
for state denial of siting permits,76 and the “need to expedite
the construction of critical transmission lines.”77
The revolutionary element of EPAct was its grant of
increased responsibility to FERC. EPAct authorizes FERC
to issue permits in DOE-designated National Interest
Electric Transmission Corridors (“National Corridors”),
provided that FERC determines that the state approval
process has, in certain ways, hindered development of
the project.78 After FERC acts, if the transmission permit
holder cannot negotiate a right-of-way (“ROW”) across
private property, the permit holder may take the ROW
through eminent domain.79 Thus, it gives FERC “backstop” siting authority when the state approval process fails
to generate a desired outcome.
Although the granting of backstop siting authority to
FERC in EPAct has been described as “[o]ne of the federal
government’s most assertive actions in the energy realm,”80
in subsequent years it has become clear that it did little to
truly expand federal authority, in large part due to court
decisions.81 In Piedmont Environmental v. Federal Energy
Regulatory Commission,82 the Fourth Circuit struck down
FERC’s interpretation of its backstop authority.83 At issue
was FERC’s authority to issue a permit if a state has “withheld approval for more than 1 year after the filing of an
application seeking approval pursuant to applicable law or
1 year after the designation of the relevant national interest electric transmission corridor, whichever is later.”84 The
76. Jon Hurdle, AOL Energy, Transmission work slows amid regulation and local opposition, SmartGridNews.com (June 4, 2012), http://www.smartgridnews.com/
artman/publish/Delivery_Transmission/Transmission-works-slows-amidregulation-local-opposition-4851-page2.html
77. Diamond, supra note 11, at 227, n.66 (quoting from H.R. Rep. No. 108-65,
at 170 (2003)).
78. See 16 U.S.C. §824p(b) (2006); see also Debbie Swanstrom & Meredith M.
Jolivert, DOE Transmission Corridor Designations & FERC Backstop Siting
Authority: Has the Energy Policy Act of 2005 Succeeded in Stimulating the Development of New Transmission Facilities?, 30 Energy L.J. 415, 431 (2009)
(discussing §824p(b) authority noting that FERC can site transmission lines
within National Corridors under certain circumstances where, for example,
a state withholds approval of the project for more than one year, or imposes
onerous conditions which effectively destroy the economic viability or benefits of a project).
79. See 16 U.S.C. §824p(e).
80. Diamond, supra note 11, at 217.
81. See Behr, supra note 65 (describing a proposal from the Obama administration
to delegate to FERC the authority held by DOE under the EPAct to designate National Corridors. This would undermine the 2009 and 2011 Court
of Appeals rulings that limited EPAct’s federal transmission siting authority,
by giving FERC the ability to “conduct engineering reviews and oversee environmental assessments of transmission project proposals at the same time that
these issues are under consideration by state authorities. Under the existing
process, FERC begins its review after the state actions conclude.”).
82. U.S. Dep’t of Energy, supra note 1, at 25 (citing Piedmont Envtl. Council v.
Fed. Eenergy Regulatory Comm’n, 558 F.3d 304, 313 (4th Cir. 2009)).
83. Id.
84. 16 U.S.C. §216(b)(1)(C)(i) (2006).
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court reasoned that “withheld” does not include “denied.”85
Rather, the court explained that the statute provides backstop authority to FERC only “when a state commission is
unable to act on a permit application in a national interest
corridor, fails to act in a timely manner, or acts inappropriately by granting a permit with project-killing conditions.”86
By specifying that FERC is allowed to use its backstop siting
authority only in situations where the state has failed to take
action, rather than when the state has acted and denied an
application, the Fourth Circuit narrowed the potential s cope
of the EPAct.87
Another judicially-imposed limitation to the federal power
granted in EPAct came from the Ninth Circuit’s 2011 decision in California Wilderness v. Department of Energy.88 Here,
the court found that the DOE’s 2009 Congestion Study and
the resulting National Corridor determinations were invalid
based on the DOE’s failure to adequately consult with states,
as required by EPAct.89 Consequently, since the passage of
EPAct, DOE has had limited ability to site National Corridors.90 Furthermore, within the designated Eastern and
Western National Corridors, no other projects have applied
for FERC to enforce its backstop authority.91
While the EPAct aimed at expanding federal authority to
plan and permit transmission projects in areas of national
interest, thus far it has been severely constrained. Piedmont
Environmental v. Federal Energy Regulatory Commission limited the circumstances in which FERC can utilize its backstop
siting authority,92 and California Wilderness v. Department of
Energy invalidated DOE’s previous National Corridor determination process.93 Congress’s attempt to develop a more
robust federal coordinating authority through the EPAct has
not been successful.94
85. Michael S. Dorsi, Piedmont Environmental Council v. FERC, 34 Harv. Env. L.
Rev. 593, 595 (2010) (citing Piedmont Envtl. Council, 558 F.3d at 313–15).
86. Piedmont Envtl. Council, 558 F.3d at 315.
87. Dorsi, supra note 85, 596.
88. See generally Cal. Wilderness Coal. v. U.S. Dep’t of Energy, 631 F.3d 1072 (9th
Cir. 2011) (“The failure to consult was not some technical error, but resulted
in a decision making process that was contrary to that mandated by Congress
and one that deprived DOE of timely substantive information. We conclude
that DOE’s failure to consult with the affected States, as directed by Congress,
was not harmless error.”).
89. Id. at 1095.
90. See Behr, supra note 65.
91. Id. (“only one project has applied for FERC to enforce its backstop siting authority, and it was subsequently withdrawn”).
92. See Dorsi, supra note 85.
93. Cal. Wilderness Coal., 631 F.3d at 1095.
94. In 2009 and 2011 Congress and the Executive branch initiated multiple efforts to expand federal authority in transmission planning and siting beyond
that granted in EPAct (See Behr, supra note 65; see Benedetti, supra note 17,
at 261–67), in part to specifically overcome the constraints of the Ninth and
Fourth Circuit’s rulings. See id. The Congressional proposals considered in
2009 would have granted FERC dramatically increased authority to facilitate
the development of interstate extra-high voltage transmission lines, to enable
delivery of wind and solar energy to population centers. See Benedetti, supra
note 17, at 261–67. However, these considerations were unsuccessful. See Klass
& Wilson, supra note 3, at 1816–20. Additionally, in 2011 the Obama Administration created a plan that would have delegated the DOE’s authority under
EPAct to designate National Corridors to FERC. See Behr, supra note 65. It
was hoped that this strategy would revitalize FERC’s abilities under EPAct. See
id. Due to the widespread criticism that erupted from state public utility commissions, however, the Administration quickly withdrew the proposed designation. See Lynn Garner, Energy Department Drops Plan to Cede Power to FERC
for Siting Transmission Lines, 42 BNA Envtl. Rep. 2297 (Oct. 14, 2011).

156

JOURNAL OF ENERGY & ENVIRONMENTAL LAW

An area that has seen expansion of federal oversight in
transmission siting is in the Executive Branch. The Obama
Administration created the Interagency Rapid Response
Team for Transmission (“RRTT”) to “improve the overall
quality and timeliness of electric transmission infrastructure
permitting, review, and consultation by the Federal government on both Federal and non-Federal lands.”95 Nine federal
agencies are working together to accomplish these goals, primarily by coordinating the permitting and review processes
of the federal and state agencies involved.96 The RRTT has
selected seven interstate transmission pilot projects, each of
which come from projects suggested by the Eastern Interconnection States Planning Council (“EISPC”), which is
the state entity working in conjunction with EIPC, and
the Western Electricity Coordinating Council, which is the
Western Interconnection’s corollary to EIPC.97 The RRTT
will attempt to expedite the permitting and construction of
these transmission projects, which traverse Arizona, Colorado, Idaho, Minnesota, New Mexico, Nevada, Wyoming,
Utah, New Jersey, Pennsylvania, Oregon, and Wisconsin.98

b.

FERC Orders Aimed at Improving
Coordination in Transmission Siting and
Planning: Order Nos. 890 and 1000

In an effort to improve regional coordination in the transmission planning and siting process, FERC established
Order Nos. 89099 and 1000.100 Order No. 890 was issued in
2007, and required transmission providers to develop certain
planning processes with the stated intent of making those
processes more transparent and coordinated.101 By requiring
each public utility transmission provider to develop a planning process that satisfied nine specific planning principles,
Order No. 890 aimed at addressing the prior lack of specificity regarding treatment of stakeholders and the potential for
undue discrimination.102 The nine planning principles are:
(1) coordination; (2) openness; (3) transparency; (4) information exchange; (5) comparability; (6) dispute resolution;
(7) regional participation; (8) economic planning studies;
and (9) cost allocation for new projects.103
95. Interagency Rapid Response Team for Transmission, Council on Envtl. Quality, http://www.whitehouse.gov/administration/eop/ceq/initiatives/interagency-rapid-response-team-for-transmission (last accessed July 23, 2012).
96. Id.
97. See id.
98. See id.
99. Preventing Undue Discrimination and Preference in Transmission Service, Order No. 890, at 241 FERC Stats. & Regs. ¶ 31241, order on reh’g, Order No.
890-A, FERC Stats. & Regs. ¶ 31261 (2007), order on reh’g, Order No. 890B, 123 FERC ¶ 61299 (2008), order on reh’g, Order No. 890-C, 126 FERC
¶ 61228 (2009), order on clarification, Order No. 890-D, 129 FERC ¶ 61126
(2009) (codified as amended at 18 C.F.R. §35.34–35, 37.6 (2011)), available
at http://www.ferc.gov/whats-new/comm-meet/2007/021507/E-1.pdf.
100. Transmission Planning and Cost Allocation by Transmission Owning
and Operating Public Utilities, Order No. 1000, 18 C.F.R. §35 (2011),
136 FERC ¶ 61051, available at http://www.ferc.gov/whats-new/commmeet/2011/072111/E-6.pdf.
101. Order No. 890, FERC Stats. & Regs. 31241 at 418–601; Norris & Dennis,
supra note 48, at 28.
102. Order No. 890, FERC Stats. & Regs. 31,241 at 418–601.
103. Id.
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Order No. 1000 was issued in July 2011, and expands
on Order No. 890 by establishing requirements that direct
states and organizations to consider the benefits of interstate
lines.104 Order No. 1000 does this by requiring transmission
providers to comply with Order No. 890; identify transmission needs driven by public policy requirements established
by state or federal laws or regulations and evaluate proposed solutions to those needs; and work with neighboring
transmission-planning regions to identify mutual transmission needs and potential efficient or cost-effective solutions
to these.105 One of the more significant elements of Order
No. 1000 is that it has articulated “public policy benefits” as
a new type of transmission‑related benefit, and encourages
transmission lines that serve renewable energy goals to be
given priority and made more affordable.106 Together, Orders
No. 890 and 1000 have attempted to improve coordination
among states and transmission providers, so that transmission planning is more interregional and attentive to transmission needs that serve public policy goals.

3.

Cost Allocation

One of the greatest challenges for interstate transmission
projects is answering the question of who should pay for
the costs of the project, which is generally known as “cost
allocation.”107 Traditionally coast allocation has been governed by the “beneficiary pays” approach, where rates reflect
the costs caused by the paying customer.108 The logic behind
this is that customers who benefit from a new facility are seen
as having contributed to the costs of that facility.109
With the need for more interstate transmission lines, some
of which cross state borders without providing electricity to
customers in that state, the issues of transmission siting and
cost allocation collide.110 For example, although customers in
a hypothetical state may not directly benefit from the electricity traversing the line, they do reap the indirect benefits
of a more reliable and efficient transmission grid overall. As
the transmission grid ages and demand increases for renewable sources of energy in rural areas, the line begins to blur
between who are and who are not the beneficiaries of interstate high voltage transmission lines.
FERC revised the cost allocation regime to address changing transmission needs in Order No. 1000.111 In Order No.
1000, FERC left the issue of cost allocation up to regional
entities, but gave itself the authority to “step in” when a
region cannot agree.112 FERC’s interest was to give regional
planning authorities additional authority to spread transmission costs regionally, in an effort to facilitate the expansion
of regional transmission projects that cross state borders.113
104. Order No. 1000, supra note 100; Klass & Wilson, supra note 3, at 1823–24.
105. Order No. 1000, supra note 100, at 2–4.
106. Id. at 3; Klass & Wilson, supra note 3, at 1824.
107. Klass & Wilson, supra note 3, at 1869.
108. Norris & Dennis, supra note 48, at 3, 6.
109. Id.
110. Klass & Wilson, supra note 3, at 1870.
111. Order No. 1000, supra note 100, at 1.
112. Klass & Wilson, supra note 3, at 1823.
113. Order No. 1000, supra note 100, at 4.
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In response to Order No. 1000 multiple regional entities have attempted to change the traditional cost allocation regime by developing novel regional cost allocation
methodologies.114 One of the more promising of these
recent attempts is the Multi-Value Project (“MVP”) methodology created by MISO. The MVP system is designed
to allocate the cost of regionally oriented, and regionally
beneficial transmission projects to the beneficiaries across
the region.115 To be considered an MVP project, applicant
projects must meet at least one of three criterion: (1) be
developed through MISO’s transmission expansion planning project for the purpose of meeting energy policy mandates or laws; (2) provide multiple economic benefits across
multiple regions, and have a total project benefit-cost ratio
greater than 1.0 according to the MVP-defined benefit-cost
methodology; or (3) resolve one issue related to a regional
reliability standard and one economic-based issue that benefits multiple regions, and have a total project cost that is
less than the total project benefits.116 In December 2010,
FERC approved the MVP methodology.117
The MVP methodology recognizes that customers receive
benefits from regional policy goals and mandates, such as
Renewable Portfolio Standards, in addition to the more
commonly understood reliability and economic benefits.118
“By expressly considering such goals, MVP pricing attempts
to move beyond historical methods of allocating costs and
better align transmission line planning and cost allocation
with state-level renewable energy policies.”119 Critiques have
emerged, however, saying that it replicates the same deficiencies of previous cost sharing methods that courts have
rejected because the benefits are not sufficiently correlated
to the costs.120 Nevertheless, “[a]s it stands, all indicators are
that MVP pricing may be the best plan to date to facilitate
equitable transmission line buildout and to meet renewable
energy needs.”121
While regional cost allocation options are emerging which
may foster transmission development, interstate transmission projects are still challenged by the state-by-state siting
114. Klass & Wilson, supra note 3, at 1825, 1854 (describing the PJM planning
authority’s cost allocation methodology, which established that for large transmission projects (greater than 500kV) all customers would pay a portion of
the total project costs, based on the argument that the upgrades would benefit
all customers. FERC approved the PJM cost allocation methodology in FERC
Opinion 494 [PJM Interconnection, L.L.C., 119 FERC ¶ 61063, 61367 (Apr.
19, 2007) (final admin. review)]. However, in August 2009, the Seventh Circuit struck down FERC’s approval, finding that FERC must quantify the benefits from allocating the costs of new transmission project costs before assigning the costs to wholesale customers. Ill. Commerce Comm’n v. Fed. Energy
Regulatory Comm’n, 576 F.3d 470, 476 (7th Cir. 2009).
115. Midwest ISO, 2010 Annual Report 12 (2011), available at https://www.midwestiso.org/_layouts/miso/ecm/redirect.aspx?id=99072; Letter from Arthur W.
Iler, Assistant Gen. Counsel, Midwest ISO, to Kimberly D. Bose, Sec’y, Fed. Energy Regulatory Comm’n 2 (July 15, 2010), available at https://www.misoenergy.org/Library/Repository/Tariff/FERC%20Filings/2010-07-15%20Docket%20No.%20ER10-1791-000%20Entire%20Transmission%20Cost%20
Allocation.pdf.
116. Letter from Arthur W. Iler, supra note 115
117. Midwest Indep. Transmission Sys. Operator, Inc., 133 FERC ¶ 61221, 62088
(Dec. 16, 2010)
118. Klass & Wilson, supra note 3, at 1870–71.
119. Id.
120. Id. at 1853–54, 1871.
121. Id. at 1871.
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approval process, as discussed above in Part I.B.1.122 Without
a regional, interconnection-wide, or national coordinating
entity that can resolve cost allocation and transmission siting
simultaneously, the transmission grid will likely continue to
evolve in a slow and piecemeal fashion.

II.

The Eastern Interconnection Planning
Collaborative

Early 2009 was a perfect storm for the fate of the EI. This
period saw the confluence of increased attention to the inadequate state of the transmission grid, growing demand for
renewable energy due to state policies, a new Presidential
administration, Congressional exploration of several options
to strengthen federal authority in transmission siting, and
dissatisfaction among some of the planning authorities123
in the EI over the JCSPlan process and results.124 The planning authorities and states within the EI recognized that in
order to keep transmission siting and planning within their
domain, action must be taken to address the grid’s reliability
issues while demonstrating the potential for interconnectionwide coordination.125 It was from within this context that the
EIPC was formed. This section discusses how the EIPC came
together, the goals and project design of its original scope of
work, and explores in depth the structure it created for ensuring robust stakeholder involvement. The unique structure of
the EIPC is the heart of what it can offer to future coordinated transmission planning processes.

A.

Initiating “Bottom Up” Transmission Planning

On April 8, 2009, seventeen planning authorities126 from
across the EI, including ISOs/RTOs, investor-owned utilities,
and municipal and cooperative systems, met for the first time
to discuss EI-wide transmission planning and the creation of
the EIPC.127 These planning authorities were aimed at promoting and improving bottom-up transmission planning in
direct response to the potential top-down suggestions before
Congress at that time.128 Between April and May, the number of planning authorities involved grew. An EIPC news
release on May 22, 2009, announced that twenty-two planning authorities were now involved in the burgeoning effort
to coordinate existing transmission plans, conduct reliability analyses of combined transmission plans, and study the
impact of public policy goals on future transmission needs.129
122. Id. at 1872.
123. See note 8 for a definition of “planning authorities.”
124. See generally Klass & Wilson, supra note 3, at 1809, 1813; see Letter to the
JCSP, supra note 20.
125. Peter Behr, Power Industry Coalition Seeks Driver’s Seat in “Green” Planning, E&E
Daily (Aug. 28, 2009), http://www.eenews.net/climatewire/stories/81860/
search?keyword=peter+behr.
126. Comments to FERC, supra note 29, at 5.
127. See Press Release, May 22, 2009, supra note 25.
128. E. Interconnection Planning Collaborative, DOE Funding Opportunity DE-FOA-0000068, Eastern Interconnection Transmission Analysis: Project Narrative, Topic A 16 (Sept. 9, 2009) [hereinafter Project
Narrative], available at http://www.eipconline.com/uploads/DOE_Proposal_Project_A_Eastern-090909.pdf.
129. See Press Release, May 22, 2009, supra note 25.
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One of the group’s initial goals was to aggregate existing regional transmission plans, in order to “analyze, and
as needed, enhance” their regional expansion plans that had
been developed under FERC Order No. 890.130 This was
important to the group because their intent was to “build
upon, rather than substitute for” the existing planning processes developed by the planning authorities as required by
Order No. 890.131
In June, DOE announced a funding opportunity for
interconnection-wide transmission planning in each of the
three interconnections.132 This funding came from ARRA,
which directed DOE to provide assistance for the development of interconnection-based transmission plans for the
three interconnections.133 On September 9, 2009, EIPC
applied134 and on December 18, 2009, received $16 million,
which was the largest award from the DOE’s transmission
planning grants.135
The number of involved planning authorities continued
to grow, showing that some entities across the EI took longer
than others to join the process. By the time EIPC received
funding from DOE, 24 planning authorities were involved.136
At the height of EIPC’s DOE-funded efforts it consisted of
twenty-five planning authorities, collectively responsible for
the regional planning of approximately 95% of the customer
demand in the EI.137
The tasks enumerated in the original DOE grant were
completed at the end of 2012, with the results of its efforts
described in the final Phase II Report.138 While the work of
the EIPC continues, albeit with a slightly modified structure
and number of involved planning authorities,139 this Article
discusses the structure the EIPC had when carrying out the
130. Phase I Report, supra note 18, at 2.
131. Project Narrative, supra note 128, at 5.
132. Press Release, E. Interconnection Planning Collaborative, Eastern Interconnection Planning Collaborative Submits Proposal in DOE InterconnectionLevel Analysis and Planning Solicitation (Sept. 14 2009), http://www.eipconline.com/uploads/PR_2009-09-14.pdf [hereinafter Press Release, Sept. 14,
2009].
133. Regional Transmission Expansion Planning, W. Elec. Coordinating Council,
http://www.wecc.biz/committees/BOD/TEPPC/Pages/RTEP.aspx (last visited
Oct. 14, 2013).
134. See generally Project Narrative, supra note 128.
135. See Ling, supra note 73.
136. Comments to FERC, supra note 29, at 1.
137. David Whiteley, E. Interconnection Planning Collaborative, Presentation at
Energy Power Res. Inst. Summer Seminar 2010 on Addressing the Transmission Infrastructure Challenge of Wind (Aug. 2, 2010), available at http://
mydocs.epri.com/docs/SummerSeminar10/Presentations/3.2_WhiteleyEIPC.pdf.
138. E. Interconnection Planning Collaborative, DOE Award Project,
DE-OE0000343, Phase 2 Report: Part 1 Interregional Transmission
Development and Analysis for Three Stakeholder Selected Scenarios
2 (Dec. 22, 2012) [hereinafter Phase II Report, Part 1], available at http://
www.eipconline.com/uploads/20130103_Phase2Report_Part1_Final.pdf; see
generally also E. Interconnection Planning Collaborative, DOE Award
Project, DE-OE0000343, Phase 2 Report: Parts 2-7 Interregional
Transmission Development and Analysis for Three Stakeholder Selected Scenarios (Dec. 22, 2012) [hereinafter Phase II Report, Parts 2-7],
available at http://www.eipconline.com/uploads/20130103_Phase2Report_
Part2_Final.pdf.
139. See Welcome to EIPC Website, E. Interconnection Planning Collaborative, http://www.eipconline.com/ (last accessed Jan. 29, 2014) (for the current
list of involved planning authorities); See infra note 156, for a description of
the EIPC’s current work and structure.
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original DOE-funded scope of work because this is where its
novel stakeholder process was most utilized.

B.

Project Objectives

The two central objectives of EIPC’s original DOE-funded
project were to: (1) develop a process for combining the modeling and regional transmission plans from across the entire
EI, and conduct interregional analyses to identify potential
conflicts and efficiencies between regional plans; and (2) analyze various potential transmission build-out scenarios based
on broad stakeholder input and the consensus recommendations of the Stakeholder Steering Committee (“SSC”) in
order to assess interregional options and policy decisions.140
Underlying these goals were the central themes that had been
articulated in the pre-DOE funding EIPC meetings between
planning authorities: openness, transparency, collaboration,
and building upon existing planning processes and projects
so as to “[leverage] the existing planning expertise.”141 As further testament to EIPC’s commitment to having broad stakeholder involvement, its proposal to DOE explicitly included
provisions for funding NGO involvement in the SSC and
stakeholder Work Groups.142 The SSC ultimately decided to
also reimburse some of the involved state consumer advocate
offices for travel costs.143

C.

Project Phases I and II

In EIPC’s original proposal for DOE funding, the broader
goals were distilled into a group structure, specific deliverables, project objectives, and a timeline.144 In order to
accomplish their objectives and deliverables, EIPC created
a two-phased approach. Phase I, which took place from
2010–2011,145 consisted of aggregating the existing regional
transmission expansion plans into one “roll-up report,”146
performing interregional analysis across transmission plans
to identify gaps and opportunities for efficiencies between
regions, and establishing the SSC collaboratively with the
planning authorities, stakeholders, and the project facilitator,
The Keystone Center (“Keystone”).147 During this phase, the
SSC decided on eight future policy scenarios to study and
140. Project Narrative, supra note 128, at 23–24.
141. Comments to FERC, supra note 29, at 6.
142. Project Narrative, supra note 128, at 13.
143. E. Interconnection Planning Collaborative, Eastern Interconnection Planning Collaborative Stakeholder Steering Committee 12
(Version 1.0 May 14, 2010) [hereinafter SSC Description], available at http://
www.eipconline.com/uploads/EIPC-SSC_Description_FINAL.pdf.
144. Project Narrative, supra note 128, at 2, 15–19, 23–32.
145. Phase I, E. Interconnection Planning Collaborative, http://www.
eipconline.com/Phase_I.html (last visited Jan. 30, 2014).
146. The aggregation of regional transmission expansion plans are called “roll-up
reports” because these reports roll each transmission plan into one interconnectionwide analysis.
147. The Keystone Center was subcontracted to provide assistance in both developing the EIPC’s proposal to the DOE and forming the SSC. Interview with
Catherine Morris, now Sr. Mediator with Consensus Building Institute, Lead
Convenor, E. Interconnection Planning Collaborative (July 11, 2012) [hereinafter Interview with Morris]; see also Phase I Report, supra note 18, at 9
(noting that Keystone was subcontracted to manage the stakeholder process).
They also continued to provide facilitation assistance throughout Phase I and
II. Project Narrative, supra note 128, at 6.
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provided consensus input on the assumptions to include in
the scenarios and models.148 The final step of Phase I was the
consensus selection of three of the eight identified scenarios,
for further study in Phase II.149
The scenarios studied in Phase I modeled how electric
generation resources could expand under different policy
futures.150 The intent of the original DOE-funded Phase
II, which was completed in 2012, was to study in detail the
additional high-voltage transmission facilities that would be
necessary to support the generation expansion from the three
selected scenarios.151 In Phase II, EIPC analyzed the transmission options for each scenario at the 230 kV level and
above, studying their reliability and production cost implications, and estimating associated costs such as electricity
generation and transmission.152 What Phase II and the EIPC
process did not do is choose which types of generation should
be built or pick specific routes for high-voltage transmission
lines.153 In fact, even with the high level of detail analyzed
in Phase II, the planning authorities in the EIPC made clear
that “the results are indicative only and not representative of
actual project solutions, which will be determined in regional
level transmission planning processes as future resource
requirements become more certain.”154 The focus of Phase
II was the analysis, and its results are not meant to suggest
specific transmission project solutions, but rather provide

148. The eight futures studied in Phase I were: (1) business as usual; (2) a significant
reduction in carbon dioxide in the near term, a forty-two percent reduction by
2030, and an eighty percent reduction by 2050; (3) assumes the same goals as
defined in (2), except “Super-Regions” will be designated to encourage selection of local resources first; (4) assumes overall energy demand is drastically reduced through energy efficiency, demand response, distributed generation, and
universal deployment of smart grid advanced metering infrastructure; (5) assumes a national RPS is established requiring each load serving entity to obtain
30% of its electricity from renewable resources by 2030; (6) assumes the same
goals as defined in (5), except Super-Regions will be designated to encourage
selection of local resources first; (7) assumes there will be a significant number
of nuclear facilities developed in the Eastern Interconnection, including the
small modular nuclear facilities under the sensitivity run, and extension of
existing plant life and the construction of new large facilities; and (8) assumes
carbon constraint goals are a 42% reduction by 2030 and an 80% reduction
by 2050, with the electricity sector responsible for 60% of the total emission
reductions; this future also assumes the same RPS goals as defined in (5), except Super-Regions will be designated to encourage selection of local resources
first. Press Release, E. Interconnection Planning Collaborative, Eastern Interconnection Grid Planning Authorities to Study Set of Stakeholder-Identified
Electric System Futures (May 23, 2011) [hereinafter Press Release, May 23,
2011], available at http://www.eipconline.com/uploads/EIPC_to_Study_
Electric_System_Futures_05212011.pdf.
149. The three scenarios selected for further study in Phase II were: (1) “NationallyImplemented Federal Carbon Constraint with Increased Energy Efficiency/
Demand Response; (2) Regionally Implemented National Renewable Portfolio Standard; and (3) Business As Usual.” Phase I Report, supra note 18, at
69–73.
150. Phase I Report, supra note 18, at 37.
151. Id. at 76.
152. Id at 76; Phase II Report, Part 1, supra note 138, at 2. In addition, a number
of sensitivities were studied in relation to each scenario. The sensitivities included analyzing the amount of wind curtailment in scenario 1, as well as high
loads and high gas prices in scenario 3. Id. at 24–25.
153. Peter Behr, Planners Chart Role of Renewables in Eastern Power Grid’s Future, E&E Daily (Jan. 3, 2012), http://www.eenews.net/climatewire/
stories/1059958042/search?keyword=peter+behr.
154. Phase II Report, Part 1, supra note 138, at 13.
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general information about the transmission related impacts
of different public policy options.155

D.

The Structure of EIPC: Many Committees and
Many Stakeholders

The two key bodies of the EIPC that carried out the work in
the original DOE-funded project were the Stakeholder Steering Committee (“SSC”) and the Analysis Team.156 The SSC
is a multi‑stakeholder body, and in the original DOE-funded
project it provided consensus input on what analysis should
be conducted by the Analysis Team during Phase I and II.157
The Analysis Team was made up exclusively of the initial
twenty-five planning authorities and was responsible for
performing the technical modeling and analysis in conjunction with modeling subcontractors.158 Within the SSC and
Analysis Team were numerous working groups, task forces,
and committees.159 The structural components of both the
Analysis Team and the SSC are discussed below, as well as
the most central sub‑groups.

1.

Analysis Team

The Analysis Team was comprised of the twenty-five planning authorities, including the eight Principal Investigators,
which are planning authorities that took on an additional
155. Meeting Summary, E. Interconnection Planning Collaborative Stakeholder
Steering Committee (Mar. 6, 2012), available at http://www.eipconline.com/
uploads/20120308_SSC_webinar_3-6-12_summary_v4.pdf. Phase II inherently consisted of less SSC involvement, as most of their decision-making concluded at the end of Phase I.
156. Project Narrative, supra note 128, at 18. The deliverables described in the
original scope of work that DOE funded in 2009 were completed by the end
of 2012. However, the work of EIPC continues in two directions. The first
direction, referred to as “the non-DOE grant activities” because it is funded
solely by the planning authorities now, is similar to what was conducted in
Phase I and II with transmission planning “roll-up” analyses, scenario development, and transmission build-out analyses. There is one critical difference,
however, between the current EIPC structure in the non-DOE grant activities, and the EIPC structure utilized in the original DOE-funded project: the
SSC is no longer involved. Stakeholder involvement is only accomplished
through the FERC-approved regional planning processes. EIPC Stakeholder
Process Design for Non-DOE Grant Activities (May 28, 2013), available at http://www.eipconline.com/uploads/EIPC_Stakeholder_Process_-_
May282013.pdf. The second direction continues to be DOE-funded, because
DOE provided EIPC an extension in order to study the interface between the
natural gas and electric systems. The DOE-funded gas-electric interface study
is also performed by the initial group of planning authorities, yet it does retain
SSC involvement. However, the SSC is advisory only and has no decisionmaking authority. Thus, the scenarios are not being designed through the
same consensus-based process utilized in the original DOE-funded project.
E. Interconnection Planning Collaborative, Statement of Work for
the “Gas Electric System Interface Study” for Portions of the North
American Eastern Interconnection (Oct. 4, 2013), available at http://
www.eipconline.com/uploads/SOW_EIPC_Gas-Electric_System_Interface_
Study__10-04-2013_.pdf.
157. Project Narrative, supra note 128, at 24.
158. E. Interconnection Planning Collaborative, Eastern Interconnection Planning
Collaborative Analysis Team Agreement 31 (rev. Dec. 22, 2009) [hereinafter
Analysis Team Agreement], available at http://www.eipconline.com/uploads/
EIPC_Planning_Authority_Agreement_Revision_2_-122209.pdf. The modeling subcontractors are the Charles River Associates and Oak Ridge National
Laboratory, who work with the Analysis Team to develop the modeling capabilities required to conduct the analysis. Project Narrative, supra note 128
at 6.
159. See discussion infra Parts II.D.1–II.D.2.
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leadership role.160 The Analysis Team’s primary responsibility was to “[develop] interconnection-wide transmission
system models and [conduct] the technical analyses consistent with regional plans,” in collaboration with a body of
stakeholders.161
The planning authorities that were involved in the Analysis
Team are entities listed on the North American Electric Reliability Council (“NERC”) compliance registry as Planning
Authorities representing the entire EI.162 The Analysis Team
was further structured to include an Executive Committee,
which addressed governance and managed finances.163
The eight Principal Investigators within the Analysis
Team acted as treasurer for funds received from DOE, and
were financially responsible for budget over‑runs.164 In addition, each Principle Investigator agreed to provide their own
internal resources to support a designated individual within
their organization to carry out the responsibilities of EIPC
and the Analysis Team.165

2.

Stakeholder Steering Committee (SSC)

Forming the SSC was a “significant milestone” for the future
of the EI.166 Never before had stakeholders from all major
interest groups in the EI come together to consider future
transmission scenarios and needs.167 Additional pioneering
aspects of the SSC are the model it developed for interregional stakeholder involvement, and the use of consensusbased decision making for stakeholder input in a field that
is most accustomed to involving stakeholders through either
“majority rule” or in an advisory capacity only.168

a.

Spring 2014

The Composition of the SSC and Process for
Selecting Participants During the Original
DOE-Funded Phase I and II Project169

The SSC is fairly complex, with numerous elements built in
to ensure representation of the diversity of interests in the EI
and sufficient regional representation, while simultaneously
maintaining a small enough group of core representatives
so that consensus decisionmaking was possible. There were
eight stakeholder “sectors” in the SSC, each with representatives, for twenty‑nine SSC representatives in total.170 The
stakeholder sectors, and the number of seats in the SSC allotted to each, were as follows171:
1.	 (3) Transmission Owners and Developers
2.	(3) Generation Owners and Developers (minimum 1
renewable, minimum 1 non-renewable)
3.	 (3) Other Suppliers (e.g. power marketers, energy storage, distributed generation, demand-side resources)
(minimum 1 demand-side resources representative)
4.	(3) Transmission-Dependent Utilities, Public Power,
and Coops (e.g. municipal utilities, rural coops, power
authorities) (minimum 1 public power or coop transmission-dependent utility representative)
5.	 (3) End Users (e.g. small consumer advocates, large consumers) (minimum 1 state consumer advocate agency)
6.	(3) Non-Governmental Organizations (e.g. climate
change and energy, land and habitat conservation)
7.	 (10) State Representatives (chosen by the Eastern Interconnections States’ Planning Collaborative)172
8.	(1) Canadian Provincial representative

160. The Principle Investigators are: (1) PJM Interconnection, LLC, (2) New York
Independent System Operator, Inc., (3) ISO New England, Inc., (4) Midwest
Independent Transmission System Operator, Inc., (5) Southern Company Services Inc., as agent for Alabama Power Company, Georgia Power Company,
Gulf Power Company, and Mississippi Power Company, (6) Tennessee Valley Authority, (7) Mid-Continent Area Power Pool, by and through its agent,
MAPPCOR, and (8) Entergy Services, Inc. on behalf of the Entergy Corporation Utility Operating Companies. Project Narrative, supra note 128, at 20.
161. Comments to FERC, supra note 29, at 1.
162. Phase I Report, supra note 18, at 2; Project Narrative, supra note 128, at 2.
163. Project Narrative, supra note 128, at 19.
164. Analysis Team Agreement, supra note 158, at 3, 12–19.
165. Project Narrative, supra note 128, at 20.
166. Phase I Report, supra note 18, at 9.
167. Id.
168. The regional planning processes that planning authorities have developed in
accordance with FERC Order No. 890 and 1000, while each unique, in general more closely follow Roberts Rules of Order in their formality and use of
majority-rule, rather than consensus-based decision making. Interview with
Morris, supra note 147. Robert’s Rules of Order is a formalized process of decision making “based on the rules and practices of Congress,” and which presumes “that parliamentary procedures (and majority rule) [offers] the most
appropriate model for any and all groups.” The important distinction is that
rather than seeking broad support on decisions in the form of consensus, Robert’s Rules uses majority rule. Lawrence Susskind, An Alternative to Robert’s Rules
of Order for Groups, Organizations, and Ad Hoc Assemblies That Want to Operate
by Consensus, in The Consensus Building Handbook 5 (Lawrence Susskind
et al. eds., 1999) [hereinafter Susskind et al., The Consensus Building
Handbook].

9.	 Ex Officio Members: U.S. DOE, U.S. EPA.

169. The EIPC planning authorities made significant changes to the structure and
role of the SSC when Phase II was extended beyond 2012 to include the gaselectric interface study, after the original Phase I and II tasks were completed.
These changes included the transformation of the SSC from a consensus-based
decision-making body to an advisory body, and the planning authorities’ recommendation for the SSC to include natural gas representatives to its membership. See generally Stakeholder Process Enhancements for the EIPC Gas-Electric
System-Interface Study for Portions of the North American Eastern Interconnection
DE-OE0000343, Recovery Act: Topic A, E. Interconnection Planning Collaborative (June 6, 2013), http://www.eipconline.com/Gas-Electric_Documents.html.
170. E. Interconnection Planning Collaborative, Charter of the Stakeholder Steering Committee (SSC) 3 (Oct. 12, 2010) [hereinafter SSC
Charter], available at http://www.eipconline.com/uploads/SSC_CHARTER_
FINAL.pdf.
171. Id.
172. The states had more representation and a different stakeholder selection process
than the other sectors. The state representatives were selected by the Eastern
Interconnection States’ Planning Collaborative, which is the state entity that
received DOE funding to participate in the process and conduct independent
research. Early on, DOE stipulated that the states must get at least one-third
of the seats on the stakeholder steering committee. Project Narrative, supra
note 128, at 18. The states originally proposed that states hold closer to half of
the seats on the SSC, but eventually settled for ten out of the twenty-nine seats.
Interview with Morris, supra note 147.
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The stakeholders that made up each sector were representatives from “industry, state regulatory commissions, regional
transmission organizations, environmental groups and consumer advocate organizations.”173 A relevant stakeholder was
defined broadly to include anyone “that has an interest in
the outcomes of the EIPC project.”174 Although the criteria for being considered a stakeholder may be broad (with
the exception of the Transmission Owners and Developers
sector), there was a specific set of criteria for being an SSC
member.175 These criteria included elements such as seniority
and credibility within one’s organization and sector, and a
demonstrated ability to work collaboratively with others.176
Four of the sectors created subsectors. The sectors for Generation Owners and Developers, Other Suppliers, Transmission-Dependent Utilities, and End Users all reserved one or
more seats for a particular stakeholder subsector; for example,
End Users reserved a seat for state consumer advocate agencies.177 Transmission developers wanted to receive a reserved
seat on the Transmission Owners and Developers sector, but
they did not succeed.178
In addition to the SSC Members, each sector had a twentyseven-member Sector Caucus, and the process for selecting
both groups was accomplished in a two-step methdology.179
In the first step, the stakeholders in each sector selected
twenty-seven caucus members through a transparent online
candidate-registration and voting process.180 Sectors listed
above as one through four used a Regional Nomination Process for dividing themselves, where the EI was split into the
nine regions already defined by regional planning processes
consistent with FERC Order No. 890.181 Each of these nine
regions selected three caucus members for the sector, totaling twenty-seven caucus members for the entire sector.182 The
End Users and NGO sectors used a different process because
they do not divide themselves along the regional boundaries established in Order No. 890.183 Instead, they selected
caucus members through an interconnection-wide process,
each choosing twenty-seven individuals as well.184 Finally,
the Eastern Interconnection States’ Planning Collaborative
(“EISPC”), which is the state entity that received DOE funding to facilitate collaboration among the states and conduct
independent research, chose the state representatives to the

state sector caucus, and Eastern Canadian provincial governments chose the Canadian provincial representatives.185
The final step in the SSC Member selection process was
for each Sector Caucus to elect the three SSC Members who
would serve on behalf of the entire sector.186 The selection of
Sector Caucus members occurred in late June 2010, and in
early July the caucus members voted on the three SSC Members.187 In addition to selecting the SSC Members, Sector
Caucus members were expected to continue to provide advice
and input to the SSC Members, and gather input from the
broader EI-wide pool of stakeholders.188 The SSC Members’
responsibilities were to deliberate and decide on the assumptions and tools used in modeling, participate in the work
groups and task forces, and ultimately make consensus decisions on the future resource scenarios to analyze.189
Another unique component of the SSC structure was
the specific table arrangement the stakeholders developed
through negotiation, in order to ensure that each sector had
interest-based and regional representation at the SSC meetings.190 Each sector’s caucus selected seven Sector Caucus
members that would accompany the three SSC Members at
the table.191 This resulted in the table arrangement used at
each subsequent SSC meeting,192 where each sector sat at a
round table with ten chairs.193 The Transmission Owners’ sector table elected to use their ten seats to have regional representation as well, appointing an individual from each region
to a seat, including their three SSC Members.194 At each SSC
meeting the non-SSC members seated at the tables were given
the first opportunity to speak on a topic during the Open
Discussion Period, after which others attending the meeting
could speak during the remaining time.195
A final important element of the SSC structure was the
decision to have a Chair and Vice-Chair, and that these
individuals would not be SSC Members.196 At the October
12–14, 2010 SSC meeting, the SSC selected the Chairs by
closed ballot.197 The SSC agreed that after 12 months it
would revisit and consider altering the system for choosing or retaining Chair leadership.198 However, at the end of
12 months the SSC did this, and “decided that the Chair/
Co-Chair system works well and should be retained.”199
Initially there was concern that the Chairs would bias the

173. See Behr, supra note 125. Power Industry Coalition Seeks Driver’s Seat in “Green”
Planning, E&E Daily (Aug. 28, 2009), http://www.eenews.net/climatewire/
stories/81860/search?keyword=peter+behr.
174. SSC Description, supra note 143, at 1.
175. SSC Charter, supra note 170, at 2-3.
176. Id. at 2–3.
177. Id.
178. Interview with Morris, supra note 147.
179. SSC Description, supra note 143, at 3; Phase I Report, supra note 18, at
11–12; Phase II Report, Parts 2-7, supra note 138, at 94. The Eastern Interconnection States Planning Council and the State Representatives’ sector
did not have to follow the process described herein, but established their own
processes. SSC Description, supra note 143, at 4.
180. SSC Description, supra note 143, at 3.
181. Id. at 4.
182. Id. at 6.
183. Id. at 4–5.
184. Id. at 6.

185. Id.
186. See generally E. Interconnection Planning Collaborative, SSC Selection Process—Step-by-Step, http://www.eipconline.com/uploads/EIPC_SSC_Selection_Step_by_Step_FINAL.pdf (last accessed Nov. 23, 2013). [hereinafter
SSC Selection Process—Step-by-Step].
187. Id.
188. SSC Description, supra note 143, at 7.
189. Id. at 9–10.
190. Interview with Morris, supra note 147; Phase II Report, Parts 2-7, supra note
138, at 95–96.
191. Interview with Morris, supra note 147.
192. Id.; SSC Description, supra note 143, at 11.
193. SSC Description, supra note 143, at 11.
194. Id.
195. Id. at 12.
196. Interview with Morris, supra note 147.
197. Phase I Report, supra note 18, at 14.
198. Id.
199. Id.
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process towards their interests, however this proved to not
be an issue.200

b.

Decision-Making in the SSC During the
Original DOE-Funded EIPC Project

The use of consensus decisionmaking to reach the SSC’s decisions was a central element of DOE’s requirements for the
EIPC process.201 This helped ensure that all guidance coming from the SSC was “consensus guidance”202 and reflected
broad stakeholder support from across the EI’s regions and
interest groups. Consensus was defined by the SSC in the
SSC Charter “as none of the [twenty-nine] members objecting to a proposal moving forward. Unanimity and complete
agreement are not required to achieve consensus—consensus
means that all the parties can live with a particular decision
and the ultimate outcomes of the SSC process.”203 Additionally, the SSC decided that all consensus decisions of the SSC
were final.204
Wanting to adhere to consensus-based decisionmaking,
the DOE was initially reluctant to allow the SSC to develop
a backstop voting mechanism, to be used in the event that
consensus was not possible on a given decision.205 Nevertheless, the SSC Charter ended up including an alternative to
consensus, and this turned out to be useful in encouraging
consensus.206 The alternative voting mechanism was designed
so that no one sector could either unilaterally initiate the
voting, or block agreement on a proposal.207 The backstop
voting method could be invoked if nineteen SSC Members
agreed that consensus could not be reached on a decision, at
which point “the SSC [would] strive to reach an agreement
that [was] supported by at least [twenty‑three] members.”208

c.

Work Groups in Project Phases I and II

“The first challenge of the SSC [was] to define eight ‘Futures,’
or EI-wide versions of future energy resource ‘worlds,’ and
use the analysis of these Futures, including a high-level transmission analysis, to develop three final scenarios for detailed
transmission build-outs and reliability assessment.”209 To
accomplish this task, the SSC created three work groups and
one task force in Phase I:
1.	 The Roll-Up Work Group focused on coordinating
with and providing feedback to the EIPC planning
authorities in the Analysis Team as they aggregated

200. Phase II Report, Parts 2-7, supra note 138, at 99.
201. Project Narrative, supra note 128, at 14.
202. Id. at 24.
203. SSC Charter, supra note 170, at 5.
204. Id.
205. Interview with Morris, supra note 147.
206. Id.; Phase II Report, Parts 2-7, supra note 138, at 98.
207. SSC Charter, supra note 170, at 5.
208. Id.
209. See Meeting Summary, E. Interconnection Planning Collaborative Stakeholder
Steering Committee 4 (July 15, 2010), available at http://www.eipconline.
com/uploads/SSC_Mtg_Sum_Final_7-, 5-16.pdf.
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the regional plans.210 Additionally, the Roll-Up Work
Group worked in close coordination with the Scenario
Planning Work Group, to ensure that the conclusions
and results of the roll-up study effort were understood
in relation to the futures development and scenarios
planning conducted in Phase I.211
2.	The Scenario Planning Work Group fully developed
and recommended to the SSC a set of eight diverse
macroeconomic futures, and nine sensitivities within
each.212 They also coordinated with the subcontractor
conducting the modeling, to ensure that these macroeconomic futures and the corresponding sensitivities
met their needs.213
3.	 The Modeling Work Group aided the SSC and all
stakeholders in understanding the requirements and
capabilities of the macroeconomic and production
cost models used in the project.214 They “developed
the values and inputs needed to model the agreedupon Futures, sensitivities and Scenarios; and provided
post-processing analyses as requested by the SSC.”215
This work group advised the Scenario Planning Work
Group on the input requirements, outputs, processes,
and limitations of the macroeconomic models that
would analyze the eight futures.216
4.	The Scenario Task Force consisted of only SSC Members, although their meetings were open to other stakeholders and all interested SSC Members.217 Its duty was
to make recommendations to the entire SSC for the
three scenarios to be studied in Phase II.218
The tasks of Phase II were considerably different from
Phase I. With the requisite decision-making accomplished
during Phase I regarding which future policy scenarios to
analyze, Phase II focused on completing the transmissionbuild-out analyses of the three scenarios chosen by the Scenario Task Force and the SSC in Phase I.219 To accomplish
this very technical analysis, the EIPC and SSC continued

210. See Phase I Work Groups, E. Interconnection Planning Collaborative
http://www.eipconline.com/Phase_I_Work_Groups.html (last accessed July 8,
2012).
211. See Roll-Up Work Group, E. Interconnection Planning Collaborative,
http://www.eipconline.com/Roll-up_Work_Group.html (last accessed July 8,
2012).
212. See Scenario Planning Work Group, E. Interconnection Planning Collaborative, http://www.eipconline.com/Scenario_Planning_WG.html (last
accessed July 8, 2012).
213. Phase I Report, supra note 18, at 15.
214. See Modeling Work Group, E. Interconnection Planning Collaborative,
http://www.eipconline.com/Modeling_Work_Group.html (last accessed Aug.
3, 2012).
215. See Phase I Work Groups, supra note 210.
216. See Modeling Work Group, supra note 214.
217. See Scenario Task Force, E. Interconnection Planning Collaborative,
http://www.eipconline.com/Scenario_Task_Force.html (last visited Oct. 12,
2013).
218. See id.; Phase I Work Groups, supra note 210.
219. See Meeting Summary, E. Interconnection Planning Collaborative Stakeholder Steering Committee, at 1 (Mar. 6, 2012) [hereinafter Meeting Summary, Mar. 6, 2012], available at http://www.eipconline.com/
uploads/20120308_SSC_webinar_3-6-12_summary_v4.pdf.
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the work of the Modeling Work Group, described above, and
established one task force:
The Transmission Options Task Force is the group that
held the most responsibilities for Phase II, in conjunction
with the Analysis Team.220 The task force was a forum for
stakeholders to review and comment on the planning authorities’ development of the transmission build-out alternatives
in Phase II.221 Its purpose was to provide an opportunity for
information sharing and idea exchange; it was not a decisionmaking group.222 Each sector in the SSC was allowed
one to two members on the task force (except for the states,
which were allowed three to six members), and some planning authorities were also on the task force.223

III. Next Steps: Carrying the Coordinated
Planning Momentum Forward
“Overwhelmingly, stakeholders found the overall [original
DOE-funded EIPC] process to be very worthwhile,” and
agreed that the objectives of the original project had been
met.224 Furthermore, they suggested that elements of EIPC
should continue into the future, and that aspects of their stakeholder experience may be worth adapting into future planning
efforts.225 This section first looks at the lessons that EIPC and
SSC provide for future transmission planning efforts, including both elements that could be improved upon, and factors
that made the SSC’s success possible. The work of EIPC continues, although the role and structure of the SSC has been
modified, and in part replaced entirely by the FERC Order
No. 890-approved regional level planning processes.226 Thus,
this section looks secondly to the regional planning processes,
and the questions that must be asked if they are to provide a
sufficient format for resolving today’s transmission issues.

A.

EIPC and SSC Process Lessons to Consider in
Future Coordinated Planning Structures

The SSC structure that was developed and utilized in the
original DOE-funded project was a pioneering format, which
conducted EI-wide consensus-based stakeholder engagement
at an unprecedented breadth and depth. Its success speaks for
itself: consensus was used to make all decisions, stakeholders felt the process was valuable, and the SSC recommended
that future efforts replicate some of its structure.227 However, there are also areas for improvement. This subsection
looks to four critical lessons learned from this experience,
and highlights what is worth replicating or adapting, and
220. See Transmission Options Task Force, E. Interconnection Planning Collaborative, http://www.eipconline.com/TOTF.html (last accessed Jan. 31,
2014).
221. See E. Interconnection Planning Collaborative, EIPC/SSC Transmission Options Task Force (TOTF) Scope (Dec. 6, 2011), available at http://www.
eipconline.com/uploads/EIPC-SSC_TOTF_Scope_FINAL_12-6-11.pdf.
222. Id.
223. See Transmission Options Task Force, supra note 220.
224. Phase II Report, Parts 2-7, supra note 138, at 91, 93.
225. Id. at 93, 100.
226. See supra note 156, for a description of the EIPC’s current work and structure.
227. Phase II Report, Parts 2-7, supra note 138, at 91, 93, 96, 98.
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what is worth improving.228 The first lesson is that the SSC
design created the opportunity for broad regional and sector input, and funding provisions for certain sectors helped
ensure their consistent participation. Future efforts, however,
should pay even greater attention to supporting balanced
participation across sectors in the SSC, and within each sectors’ individual stakeholder engagement processes. Secondly,
the SSC showed the transmission planning field that consensus-building is not only possible, but in fact adds value to
planning processes. Thirdly, building EI-wide relationships
across both sectors and regions also adds value to planning
processes. And finally, an important element to improve
upon is the method for involving planning authorities’ expertise and input in the development of the planning scenarios.

1.

Maintain Broad and Consistent Stakeholder
Involvement

The SSC was carefully designed to foster broad sector and
regional stakeholder representation.229 Its success, however,
hinged on consistent and committed participation on the
part of SSC Members and Sector Caucus members. Towards
this end, the NGO sector, and state consumer advocate
offices in the End Users sector were reimbursed for travel
costs and expenses for their SSC Members and some of their
Sector Table Representatives as well.230 Participants from
within these sectors commented that this funding was critical to making their effective participation possible,231 and the
SSC Chair noted that the financial resources also enabled a
higher level of professional involvement from these sectors.232
Despite these strengths of the SSC model and noted positive outcomes, “the balance built into the structure of the SSC
did not always materialize in practice.”233 The Other Suppliers sector—which included Power Marketers, Energy Storage, Distributed Generation, and Demand‑side Resources
representatives234 —were not able to maintain a continual
presence.235 Time constraints, lack of resources, and “wan228. There are additional factors that supported the success of the SSC that will not
be discussed in detail here, but were noted by stakeholders to have been critical
in supporting the process: the use of work groups; the selection of effective and
unbiased Chairs who were capable of and willing to develop straw proposals for
contentious or complex decisions; face to face meetings to build relationships
and trust; and the use of an unbiased facilitator who could ensure the rules of
governance were followed towards the aim of transparent and broad participation. Phase II Report, Parts 2-7, supra note 138, at 99–100.
229. See discussion supra Part II.D.2(1) (describing how the SSC structure designed
its sector and SSC Member selection process to ensure interest-based and regional representation).
230. Project Narrative, supra note 128, at 13 and 16; SSC Description, supra
note 143, at 12; E. Interconnection Planning Collaborative, Comments From
SSC Chair Roy Thilly 1 (Nov. 21, 2012), available at http://www.eipconline.
com/Phase_II_Documents.html.
231. Phase II Report, Parts 2-7, supra note 138, at 96.
232. Comments from SSC Chair Roy Thilly, supra note 230.
233. Phase II Report, Parts 2-7, supra note 138, at 96.
234. SSC Charter, supra note 170, at 170.
235. Interview with Nachmias, Vice President, Energy Policy & Regulatory Affairs
at Con Edison (July 18, 2012) (he noted that certain sectors were more active
than others; the demand response and energy efficiency community was not
well represented as a group, and the generation sector was mainly represented
by a renewable representative and not a more traditional generator); Meeting
Summary, Mar. 6, 2012, supra note 219 (noting that none of the “other suppliers” representatives were present at that meeting).
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ing interest” affected the ability of some Sector Caucuses
to actively support the SSC Members, and even some SSC
Members were not able to be as involved.236 “Almost inevitably, different regions and different sectors were better represented than others, particularly at the working group level.”237
This unevenness in participation did concern stakeholders,
and was noted to have affected the outcomes of some deliberations by the simple fact that certain stakeholder interests
were well represented, and others less so.238
Additionally, there is the question of how well the SSC
Members and Sector Caucus members stayed in connection
with their EI‑wide stakeholders, and thus how well EI-wide
interests, concerns, and expertise filtered into the sector and
the SSC. The SSC Charter encouraged, but did not require
SSC Members to regularly consult with their sector caucuses.239 Further, the sectors were free to designate their own
procedures for governing coordination between the SSC
Members, Sector Table representatives, and keeping their
EI-wide stakeholders informed.240 While the SSC Charter
encouraged each sector to establish communication plans, it
did not provide guidance or requirements to aid the sectors
in achieving this goal.241
Notable differences existed between sector methodologies for maintaining stakeholder involvement. The Public
Power sector addressed stakeholder involvement by holding
meetings with stakeholders prior to SSC meetings, but after
the agenda for the SSC had been released, so that the SSC
Members could discuss the agenda and gather input.242 The
Transmission Owners and Developers sector took a more
formal approach by holding regular ongoing calls in which
they discussed key issues and upcoming decisions.243 The SSC
Member interviewed from this sector stated that, “[a]nything I
discuss at the SSC has been vetted. All folks have been heard
and had their input.”244 Stakeholders observed that some
sectors were overall more successful than others at ensuring
communication and information-sharing, and that funding,
time, and access to support staff needed to perform these
functions were the main causes for sector differences.245
Ensuring effective stakeholder representation is critical
to thorough information sharing; and this is the heart of
why broad and consistent stakeholder engagement matters.246 Furthermore, it is important for the credibility
and utility of a processes’ results. In future coordinated
transmission planning processes that aim to adopt the
236. Phase II Report, Parts 2-7, supra note 138, at 96.
237. Id. at 96.
238. Id. at 99.
239. SSC Charter, supra note 170, at 9.
240. Id. at 7, 10.
241. Id. at 10.
242. Interview with Maryam Sharif, Program Manager, N.Y. Power Auth. (July 6,
2012).
243. Interview with Nachmias, supra note 235.
244. Id.
245. Phase II Report, Parts 2-7, supra note 138, at 97.
246. “A lack of communication between a representative and his or her constituents
is problematic because it obscures not just the fact that a particular package
may be unacceptable to a stakeholder group but also why this is so.” Sarah
McKearnan & David Fairman, “Producing Consensus, in Susskind et al., The
Consensus Building Handbook, supra note 168, at 347.
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SSC’s model, an element that could be improved upon is
attention to each sectors’ stakeholder engagement process.
Future efforts may consider establishing best practices or
guidelines.247 It may also be helpful to have more oversight
on SCC members’ efforts towards this end, and to actively
encourage information sharing between sectors on successful communication strategies.

2.

Trust That Consensus-Based Stakeholder
Decisions Are Possible

To the surprise of the participants interviewed for this article,
consensus was used to reach all of the SSC’s decisions.248
The stakeholders became more focused on the larger picture
and the common interests—a reliable and robust transmission system that can accommodate various potential future
scenarios, with consideration for the environment and the
cost to consumers.249

The Phase II Report agreed, noting that, “[o]ver time,
consensus became the norm for Sector decisionmaking as
well, even though EISPC and [Transmission Owners/Transmission Developers] set up voting as the expected method for
developing Sector-based positions.”250
Without DOE’s mandate that the stakeholder process be
driven by consensus, stakeholders would have never chosen
to attempt it due to its perceived impossibility.251 Elements
that made consensus-based decisionmaking possible were
noted as the consistency of stakeholder participation, the
Chairs’ use of straw proposals to resolve difficult decisions,
and the existence of the backstop voting mechanism.252 The
247. Sarah McKearnan & David Fairman, “Producing Consensus,” in Susskind
et al., The Consensus Building Handbook, supra note 168, at 347 (noting that to ensure representatives clearly understand their role, “[a] group’s
ground rules should always clearly spell out representatives’ responsibilities
for keeping their constituencies informed and testing the acceptability of the
group’s proposals).
248. Interview with Sharif, supra note 242; Interview with Nachmias, supra note
235; Interview with Morris, supra note 147; see also Phase II Report, Parts
2-7, supra note 138, at 98. Deciding on the first eight scenarios ended up being
the most complex. The Scenario Planning Work Group reached consensus on
six futures, but could not on the last two. They presented four futures for consideration to the SSC and took a “straw poll.” The two futures that received the
most votes were then selected by the SSC through consensus. This was aided
by making the realization that the two futures not selected could be captured
by adding certain sensitivities to other future scenarios. Phase I Report, supra
note 18, at 29–30. There was also concern that consensus would be difficult
to reach when it came time to choose the three scenarios for Phase II, See
Peter Behr, Testing 8 Different Scenarios for a Future Power Grid, E&E News
(May 19, 2011), http://www.eenews.net/climatewire/stories/1059949243/
search?keyword=peter+behr, however, this decision did not prove to be a sticking point either. The Phase I Report notes that when deliberating the final
three scenarios the Scenario Task Force debated between selecting Future 1
and Future 4: Aggressive Energy Efficiency/Demand Response/Distributed
Generation/Smart Grid. “Once it was clear that the policy goals of Future 4
could be accommodated within Scenario 1, [Scenario Task Force] members coalesced around using Future 1 as a reference case for scenario analysis.” Phase I
Report, supra note 18, at 73. Once the Scenario Task Force reached consensus
on the three (3) scenarios to recommend to the SSC, the SSC then approved
these three recommended scenarios at its meeting on September 26–27, 2011.
Id. at 68.
249. Interview with Sharif, supra note 242.
250. Phase II Report, Parts 2-7, supra note 138, at 98.
251. Id.
252. Id.
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backstop voting method was intended as a last resort option
if consensus was not possible.253 Its “high threshold for . . .
invocation” often led people to realize that they would not
be able to get the requisite votes to initiate it, and thus had
to make use of the consensus process.254 Even though the
backstop voting process was never used, its existence was
important, especially at the outset of the stakeholder process, because it gave stakeholders “some confidence that they
would be able to avoid stalemate”.255 Ultimately, stakeholders
found that the process of building consensus entailed its own
benefits, including fostering a deeper understanding of the
concerns across sectors and stakeholders, generating creative
solutions when disagreement emerged, and providing the
basis for developing trust within and across sectors.256

3.

Build Relationships Across the EI

One of the positive outcomes of the original DOE-funded
EIPC project that is noted repeatedly in EIPC documents
is the significance of the EI-wide relationship-building and
information-sharing that this process fostered.257 Further,
stakeholders commented on the importance of maintaining
these EI-wide relationships going forward.258 The design of
the SSC created a forum for exchange of information among
regions where they could consider the respective priorities
within and between regions.259 SSC Member Stuart Nachmias added to this by stating that simply getting to know
the other parties in his sector, the Transmission Owners and
Developers, and across other sectors, was one of the most
important outcomes for him.260 Additionally, the planning
authorities and EISPC participants in particular strengthened their working relationship, and developed a “greater
understanding of the states’ interests and better understanding of the various sub-regional planning processes.”261 The
EIPC and SSC structure made it possible for different interest groups and regions to develop stronger relationships,
share information and expertise, and cultivate a deeper
understanding of one another’s priorities and concerns.

4.

Involve Planning Authorities in Scenario
Development

The initial twenty-five planning authorities that spearheaded
the EIPC were only utilized in the original DOE-funded
project through the Analysis Team, which conducted analysis as advised by the SSC; they were not part of the SSC’s
253. Id. at 98. See supra at Part II.D.2(2) for a description of the backstop voting methodology.
254. Phase II Report, Parts 2-7, supra note 138, at 98; Interview with Morris,
supra note 147.
255. Phase II Report, Parts 2-7, supra note 138, at 98; Interview with Morris,
supra note 147.
256. Phase II Report, Parts 2-7, supra note 138, at 100.
257. Phase I Report, supra note 18, at 75; Phase II Report, Parts 2-7, supra note
138, at 93–92, 98–100.
258. Phase II Report, Parts 2-7, supra note 138, at 100.
259. Phase I Report, supra note 18, at 75.
260. Interview with Nachmias, supra note 235.
261. Phase II Report, Parts 2-7, supra note 138, at 100.
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scenario development decisions.262 This appears to have been
beneficial for this initial EI-wide transmission planning
effort, because it helped the planning authorities gain trust
and credibility among the stakeholders.263 Overtime, stakeholders increasingly turned to the planning authorities for
advice and input on scenario development, showing that this
trust and credibility did develop.264 Nevertheless, the planning authorities are the entities most familiar with transmission planning and the transmission grid, and limiting their
involvement in the SSC’s decisions may have deprived the
scenario development process of their expertise and experience.265 As such, the Phase II report suggests that future
EI-wide analyses consider giving the planning authorities a
greater voice, and perhaps decision-making power, in scenario development “while maintaining a robust collaborative
process in which stakeholders’ views are fully considered.”266
To do so effectively, however, it would be critical for the process to maintain transparency in order to maintain planning
authority credibility.267

B.

Are the Existing Regional Planning Processes
Sufficient?

After EIPC’s completion of the original DOE-funded project, the planning authorities within EIPC continued their
efforts in a two-pronged fashion, modifying the involvement
of the SSC along the way and returning to the FERC Order
No. 890-approved regional planning processes. One of the
continued directions of EIPC’s work is the gas-electric system interface study, which remains DOE-funded through an
extension of Phase II.268 For this effort the EIPC planning
authorities reduced the SSC’s input to advisory only, and
suggested changes to the SSC structure, including adding
natural gas system stakeholders.269 Secondly, EIPC continues
its interregional transmission analyses by producing “roll-up
reports” where all regional level transmission plans are aggregated, similar to what occurred in Phase I, and also continues
to conduct future scenario analysis.270 The EIPC has completely removed involvement of the SSC in this work, and
instead elected to rely on the existing stakeholder engagement processes within the Order No. 890-approved regional
planning processes.271 Moreover, the planning authorities
made clear that they were not advocating for nor intending
to include SSC components into the existing regional planning processes.272
262. See supra Part II.D.
263. Phase II Report, Parts 2-7, supra note 138, at 101.
264. Id. at 101.
265. Phase I Report, supra note 18, at 79.
266. Phase II Report, Parts 2-7, supra note 138, at 101.
267. Id.
268. E. Interconnection Planning Collaborative, Statement of Work, supra note 156.
269. Stakeholder Process Enhancements for the EIPC Gas-Electric System Interface
Study for Portions of the North American Eastern Interconnection, supra note 169.
270. EIPC Stakeholder Process Design for Non-DOE Grant Activities, supra note 156.
271. Id.
272. Id.

The EIPC planning authorities’ decision to reduce the
weight of the SSC’s involvement in the gas-electric system
interface study, and to solely use the existing regional planning processes for their continued transmission planning
shows that the consensus-based and EI-wide model for stakeholder input has not yet been embraced in the transmission
planning field. The choice to depend on the regional planning processes highlights that these are currently the planning authorities’ preferred conduits for information exchange
and stakeholder involvement. As such, it is important to take
a closer look at them to ensure they are up to the challenge of
producing thoughtful transmission solutions to the complex
limitations of today’s transmission grid. This Article leaves
the opportunity for detailed analysis of the regional planning
processes to future research, however noted potential limitations of these processes are introduced below.
The stakeholder participation mechanisms in regional
planning processes are currently too onerous for consistent
involvement, seem to overlook important stakeholders, and
do not provide enough benefit to make the cumbersome task
of participation worthwhile. Catherine Morris, facilitator for
the EIPC, observed that stakeholders in the End User sector
who also attend regional planning processes tend to be large
industrial users, and not the consumer advocacy groups who
typically lack the time and resources to participate.273 Additionally, NGOs are invited to attend the regional planning
meetings, but rarely do so because the meetings are time consuming, bureaucratic, and the voting process utilized often
leaves them in the minority and thus without decision-making
power.274 These observations lead to another limiting element
of regional planning processes, which is their use of majority
rule.275 Majority voting processes “[leave] many stakeholders
(often something just short of a majority) angry and disappointed, with little or nothing to show for their efforts.”276 The
use of majority rule can ostracize whole groups of stakeholders
by overtime becoming a disincentive to participation since the
input of the minority never informs final decisions.
This Article suggests that it is imperative to carefully
examine the regional planning processes in order to assess
their strengths and shortfalls. Do they foster truly broad
and consistent stakeholder involvement? Do they adequately
incorporate and utilize stakeholder input? Do they promote
thorough information-sharing and relationship-building
across each region and interregionally? Do they result in creative problem-solving and thoughtful analysis? Transmission
planning can only lead to wise and long-term solutions if it
utilizes a robust stakeholder involvement process. Thus, the
regional planning processes must be scrutinized to see if they
measure up, and if not, to see what needs to change to make
them more useful.
273. Interview with Morris, supra note 147.
274. Id.
275. Id.
276. Susskind et al., The Consensus Building Handbook, supra note 168, at 5.
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IV.

Conclusion: Finding a Path Towards
Congestion Relief

Resolution of today’s congestion issues and utilization of our
nation’s renewable energy potential will largely be addressed
through interstate and interregional transmission projects.
These projects will inevitably continue to encounter the challenges of cost allocation, coordinated planning, and stateby-state transmission siting, which have largely caused the
stalled and piecemeal process of transmission development
to date. This Article leaves the question available for further
research as to whether the FERC Order No. 890-approved
regional planning processes are sufficient for conducting
thoroughly-considered and wise transmission planning, let
alone some day addressing the more complex challenges of
siting and cost allocation.
Those in the energy field have understood for years that
“[f]inding and implementing solutions will require cooperation by, not confrontation among” the relevant interest
groups.277 This is exactly what EIPC has done. The SSC
proved that consensus-based transmission analysis is possible. The model created and utilized by the SSC for conducting coordinated planning is unprecedented in the energy
field, particularly when one considers its regional and sector
scope. Consensus was not only possible, but in fact the process of building consensus was noted as fostering a deeper
understanding across stakeholders, and generating more creative solutions to complex or contentious issues. Thus, perhaps regional planning processes could aim for more than
mere cooperation.
If the regional planning processes do not result in wise
transmission projects in the near term that address congestion’s reliability and economic impacts, as well as the constraints to renewable energy expansion, the nation may some
day look again to expanding federal oversight in order to
relieve the congestion. Thus, regional planning processes may
have only a limited window of opportunity within which to
prove what they are capable of. It behooves planning authorities to consider the adequacy of their existing processes, and
whether elements of the SSC’s structure should be incorporated, such as the use of consensus-based decisionmaking,
mechanisms for ensuring broad and consistent stakeholder
involvement, intentional region-wide and EI-wide relationship building and information sharing, and direct involvement of the planning authorities and stakeholders guiding
scenario development together. If the EIPC’s lessons can be
further utilized to enhance future regional and EI-wide planning processes, then it may indeed mark a new beginning for
the transmission grid.

277. Transmission Infrastructure: Hearing Before the S. Subcomm. on Energy and Natural Resources, 111th Cong. 14 (2009) (statement of Tony Clark, Comm’r, N.
Dakota Pub. Serv. Comm’n).
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Promoting Marine and
Hydrokinetic Energy and Managing
Environmental Risk: Toward an
Adaptive Management Strategy
By Molly A. Masterton*

T

he complex natural dynamics of the ocean, including its tidal pull, waves, and temperature shifts, present a vast source of renewable energy that, as of yet,
has been left largely untapped.1 Seventy-one percent of the
earth’s surface is covered by its oceans2 and it is no surprise
that our generation is not the first to have thought of harnessing the immense energy potential of the ocean. Although
there is evidence of humans harnessing tidal power as early as
the 8th century,3 it has taken centuries—along with threats
of rising oil prices and climate change—for rapid expansion
in ocean energy research and development to occur.4
Today, carbon-neutral technologies are in increasing
demand. In 2011, President Barack Obama called for 80% of
U.S. electricity to be generated by “clean sources” by 2035.5
In 2012, renewable energy sources accounted for only 12%
of total industrial-scale electricity generation, the top producers being hydropower dams and wind farms.6 Marine
and hydrokinetic (“MHK”) technologies, also referred to
* B.A. 2010, Bowdoin College; J.D. Candidate 2014, The George
Washington University Law School; Notes Editor, George Washington
Journal of Energy and Environmental Law. The author would like
to extend thanks to the scientific and legal experts in the emerging
field of ocean renewables who graciously lent their time to make this
project possible.
1.	
2.	
3.	

4.	

5.	
6.	

Robin Pelc & Rod M. Fujita, Renewable Energy From the Ocean, 26 Marine
Pol’y 471, 471 (2002).
Ocean, Nat’l Oceanic and Atmospheric Admin., http://www.noaa.gov/
ocean.html (last visited Feb. 22, 2014).
See George Hagerman & Brian Polagye, Electric Power Research Inst.,
Methodology for Estimating Tidal Current Energy Resources and
Power Production by Tidal In-Stream Energy Conversion (TISEC) Devices 4, (2006).
David Leary & Miguel Esteban, Climate Change and Renewable Energy From
the Ocean and Tides: Calming the Sea of Regulatory Uncertainty, 24 Int’l J.
Marine & Coastal L. 617, 618 (2009). For a snapshot of marine and hydrokinetic projects around the world as of 2009, see id. at 622–24, 627–30.
President Barack Obama, State of the Union Address (Jan. 25, 2011), available at http://www.whitehouse.gov/the-press-office/2011/01/25/remarkspresident-state-union-address.
How Much of Our Electricity Is Generated From Renewable Energy?, U.S. Energy Info. Admin., http://www.eia.gov/energy_in_brief/renewable_electricity.cfm (last visited Feb. 5, 2013).
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as ocean or marine renewables, could be our best hope for
expanding the renewable portfolio.7
MHK comprises a wide range of renewable energy technologies that convert natural marine features into energy.
The variety of MHK infrastructure varies greatly, with conceptual designs for commercial-scale projects ranging from
30-foot long buoys, to 100-foot long turbines, to even larger
floating energy plants attached to stationary platforms.8 The
potential for power generation from waves and currents is
estimated to be approximately 429 terrawatt hours (TWh)
per year, more than double current hydropower production.9 Uncertainties regarding both potential environmental
impacts and regulatory oversight of projects have impaired
the development of the MHK industry, however, and significant legal barriers and environmental concerns continue to
prevent the technologies from reaching their potential.
The first and most discussed form of uncertainty has
been in the regulatory framework for licensing and operating MHK projects.10 The complexity of the licensing
process is due in part to the multitude of regulatory agencies involved. Although the Federal Energy Regulatory
Commission (“FERC”) has final authority with regard to
the licensing and operation of these projects, as many as
twenty other federal and state agencies may be involved in
the process of deciding whether to grant or deny a par7.	

This Note applies the statutory definition of MHK, which excludes dams, or
more specifically excludes “energy from any source that uses a dam, diversionary structure, or impoundment for electric power purposes.” Energy Independence and Security Act of 2007, Pub. L. No. 110-140 (2007) (codified as
amended in 42 U.S.C. §17211 (2012)).
8.	 For a more in-depth description of the range of current and conceptual MHK
technologies, see infra Part I.A.
9.	 Timothy Konnert, The Role of the Federal Energy Regulatory Commission in Authorizing Hydrokinetic Projects, 23(2) Oceanography 54 (2010) (citing Roger
J. Bedard et al., Marine Energy: How Much Development Potential Is There?,
12 Hydro Rev. 5 (2009)). In 2012, hydroelectric power accounted for approximately 7% of electricity produced in the U.S. Hydroelectric Power Water
Use, U.S. Geological Survey, http://ga.water.usgs.gov/edu/wuhy.html (last
visited Mar. 1, 2013).
10. See, e.g., Leary & Esteban, supra note 4, at 644 (discussing the regulatory challenges associated with the environmental impact associated with developing
and operating MHK technologies).
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ticular MHK license.11 Within FERC alone there are complex prelicensing requirements under the Federal Power
Act (“FPA”)12; a developer installing one turbine may need
as many licenses and permits as a developer installing a
full-size dam.13 Although several small-scale pilot projects
have sprouted in the United States following FERC orders
and memoranda of understanding (“MOU”) to promote
development,14 the move from small to large commercial
scale MHK projects is expected to be a difficult one due to
regulatory uncertainties.
The second major uncertainty, which is the focus of this
Note, relates to the environmental impacts of MHK projects.
Indeed, one of the most significant regulatory challenges
for projects is found in the assessment of environmental
impacts.15 Studies have highlighted broad categories of likely
impacts of MHK projects, including collision with marine
organisms, interference with movements and migrations of
marine organisms, noise, disruption of sediments and bottom-dwelling biological communities, and alteration of currents and wave dynamics.16
Thus, MHK technologies present a paradox typical of
burgeoning renewable energy sources: they are an exciting
opportunity for clean energy, but their novelty relative to
other energy technologies also presents regulatory uncertainties in the realm of environmental protection. Uncertainties regarding the potential environmental impacts of
large-scale MHK energy projects also create barriers to the
expansion of MHK technology, a fact that puts developers, regulators, and other stakeholders in a shared position
of seeking how to address such uncertainties. Several environmental interest groups have shown support for renewable ocean technologies, provided that there is a sufficient
11. See 16 U.S.C. §817(1) (2006) (outlining agencies reporting to FERC).
12. Id. at §§791 et seq. (2006).
13. See David Webster, Achieving the High-Water Mark of Wave Technology, 40 Tex.
Envtl. L.J. 113, 121 (2010) (stating that “a full FERC license for wave-energy
development still requires substantially the same process as that for hydroelectric dams”). The prelicensing process alone under the FPA alone may take as
many as five years. Stoel Rives, LLP, The Law of Marine and Hydrokinetic Energy: A Guide to Legal and Business Issues, ch.3, p. 3 (2011),
available at http://www.stoel.com/webfiles/LawofMarine.pdf.
14. See, e.g., Fed. Energy Regulatory Comm’n, Memorandum of Understanding Between the Federal Energy Regulatory Commission and
the State of Oregon by and Through Its Dep’ts of Fish & Wildlife,
Land Conservation & Development, Environmental Quality, State
Lands Water Resources, Parks & Recreation, and Energy (2008) [hereinafter Oregon-FERC MOU], available at http://www.ferc.gov/legal/majord-reg/mou/mou-or-final.pdf; Fed. Energy Regulatory Comm’n, Memorandum of Understanding Between the Federal Energy Regulatory
Commission and the State of Maine by and Through Its Governor and
Dept.’s of Conservation, Environmental Protection, Inland Fisheries
and Wildlife, and Marine Resources, State Planning Office, and Governor’s Office of Energy Independence and Security (2009) [hereinafter Maine-FERC MOU], available at http://www.ferc.gov/legal/maj-ord-reg/
mou/mou-ma.pdf.
15. Leary & Esteban, supra note 4, at 644.
16. According to a recent Federal report that will be a focal point of this Note:
“[e]ffects on biological resources could include alteration of the behavior of
animals, damage and mortality to individual plants, and potentially larger,
longer-term changes to plant and animal populations and communities.” Office of Energy Efficiency & Renewable Energy, U.S. Dept. of Energy,
Report to Congress on the Potential Environmental Effects of Marine and Hydrokinetic Energy Technologies ii (2009) [hereinafter EERE
Report to Congress], available at http://www1.eere.energy.gov/water/pdfs/
doe_eisa_633b.pdf.
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mechanism for monitoring and minimizing their impacts
on the marine environment.17
Although the regulatory scheme for MHK projects in the
United States requires FERC and state agencies to consider
environmental impacts of MHK projects, accurate evaluation of these impacts presents a significant regulatory challenge because the impacts are cumulative and indirect in
nature. Environmental outcomes are difficult to measure
and likely to differ among projects ranging from individual
pilot‑scale deployments to large commercial-scale arrays.18
In other words, as the projects grow larger, the technology
could interact with marine resources in ways that are not
well understood. Although the National Environmental
Policy Act (“NEPA”) imposes significant procedural requirements on FERC and developers to collect and report information regarding potential environmental impacts of MHK
projects,19 NEPA provides FERC with no substantive authority to enforce mitigation plans or other forms of environmental protection.20
Adaptive management, characterized by its “systematic
approach for improving resource management by learning
from outcomes,”21 has been recognized as a best practice
for industry and regulators as MHK projects are developed
from experimental stages to commercial scale implementations. In response to the environmental uncertainties surrounding MHK development,22 the Department of Energy’s
(“DOE”) Office of Energy Efficiency and Renewable Energy
(“EERE”) issued a report to Congress in 2009, which recommended the use of adaptive management practices based on
flexibility, early information, and public involvement.23 The
central concept of adaptive management is that regulators
17. In 2008, the Environmental Defense Fund, Natural Resources Defense
Council, and several other Non‑governmental Organizations (“NGOs”) collaborated with local governments, utilities, and the private energy sector to
develop a report supporting ocean renewable energy. See Envtl. Defense
Fund et al., Ocean Renewable Energy: A Shared Vision and Call for
Action (2008). See also Turning Tides: Generating Energy From the Sea: Wildlife Promise, Nat’l Wildlife Fed’n (Sept. 15, 2009), blog.nwf.org/2009/09/
turning-tides-generating-energy-from-the-sea/.
18. See EERE Report to Congress, supra note 16, at 13.
19. 42 U.S.C. §4332(2)(C) (2006).
20. See Vermont Yankee Nuclear Power Corp. v. Natural Res. Def. Council, 435
U.S. 519, 558 (1978) (noting that NEPA imposes procedural rather than substantive requirements); Robertson v. Methow Valley Citizens Council, 490
U.S. 332, 353 (1989) (ruling that agencies do not need to implement mitigation measures).
21. Byron K. Williams et al., U.S. Dep’t of the Interior, Adaptive Management: The U.S. Department of the Interior Technical Guide 1 (2009),
available at http://www.doi.gov/initiatives/AdaptiveManagement/TechGuide.
pdf.
22. The 2007 Energy Independence and Security Act (“EISA”) called for a report
that would address the potential environmental impacts of marine and hydrokinetic energy technologies. Pub. L. No. 110-140, 121 Stat. 1492, 1687
(2007) (codified as amended at 42 U.S.C. §17212 (2012)).
23. See generally EERE Report to Congress, supra note 16. Section 633(b) of
EISA also called for the DOE to provide its insight on options to prevent
adverse environmental impacts, the potential role of monitoring and adaptive
management, and the necessary components of an adaptive management program. According to EERE, the information in the report “was supplemented
by contributions from technology developers and experts in state resource and
regulatory agencies as well as non-governmental organizations. Inputs and reviews were also provided by Federal agencies including the National Oceanic
and Atmospheric Administration (“NOAA”), the U.S. Department of the Interior (DOI), and the Federal Energy Regulatory Commission (“FERC”).” Id.
at i.

Spring 2014

PROMOTING MARINE AND HYDROKINETIC ENERGY

and regulated entities will collaborate to move projects forward with rigorous monitoring, particularly when information regarding potential environmental impacts is lacking,
and aim toward identified outcomes that can be adjusted as
new information is gained.24 In the context of MHK‑technology development, adaptive management should include
site‑specific monitoring of the environmental impacts of particular technology designs or locations.25 The processes tend
to be project‑specific, but the experiences gained from adaptive management can also more broadly improve environmental management practices over time.26
Both developers and regulators should benefit from the
ultimate goals of this rigorous process, which are to further
the understanding of environmental impacts of MHK technologies and to subsequently adjust operative processes based
on what is learned.27 Importantly, use of adaptive management plans (“AMP”) can satisfy the information requirements of NEPA and other state and federal environmental
requirements.28 The essence of an adaptive management
approach in the MHK context is that it can both address
environmental concerns and alleviate the proverbial regulatory “logjam” by encouraging active collaboration among
developers and regulators.
This Note argues that in order to balance the environmental interests of developing this marine renewable goldmine
and protecting marine ecosystems, adaptive management
requirements should be integrated into the regulatory framework for licensing and operation of MHK technologies.
Adaptive management requirements, which would prioritize
environmental protection in the face of uncertainty by creat24. In some instances, adaptive management plans and monitoring plans are treated separately. In NEPA analysis, for instance, the terminology for proposed
environmental measures would likely be “monitoring plans.” See, e.g., U.S.
Fed. Regulatory Comm’n & U.S. Dep’t. of Energy, Environmental Assessment for Hydropower Project Pilot License, Cobscook Bay Tidal
Energy Project i, x–xi (2012) [hereinafter ORPC Environmental Assessment], available at http://energy.gov/sites/prod/files/EA-1916-FEA-2012.
pdf. Each monitoring plan, however, may have adaptive management aspects
within it, and correspondingly, an official adaptive management plan will
naturally include monitoring measures. See, e.g., Ocean Renewable Power
Co., Adaptive Management Plan: Cobscook Bay Tidal Project 1, 8–12
(2012) [hereinafter ORPC Adaptive Management Plan]. Because the ecosystem monitoring process is inextricably linked to the implementation of
adaptive management, for the purposes of this note, monitoring and adaptive management are treated together under the term “adaptive management”
rather than as separate processes. See EERE Report to Congress, supra note
16, at 49–50.
25. EERE Report to Congress, supra note 16, at 58–59.
26. See Cherise Oram & Chad Marriott, Using Adaptive Management to Resolve
Uncertainties for Wave and Tidal Energy Projects, 23 Oceanography 92, 93
(2010).
27. As discussed below, some MHK projects operating under FERC licenses have
already implemented this approach. See Ocean Renewable Power Company,
Maine, LLC: Order Issuing Pilot Project License, 138 FERC ¶ 62158 (2012),
available at http://www.eere.energy.gov/golden/ReadingRoom/NEPA/Final/1916/FERCOrderIssuingPilotProjectLicense_ORPC.pdf.
28. Oram & Marriot, supra note 26, at 96 (stating that in the face of uncertainty,
a well-drafted adaptive management plan can satisfy the information requirements of NEPA). NEPA regulations define adaptive management as “a system
of management practices based on clearly identified outcomes and monitoring
to determine whether management actions are meeting desired outcomes; and,
if not, facilitating management changes that will best ensure that outcomes are
met or re-evaluated.” 43 C.F.R. §46.30 (2012). The definition states also that
“[a]daptive management recognizes that knowledge about natural resource systems is sometimes uncertain.” Id.
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ing a flexible feedback approach, could be implemented in
a variety of ways. This Note proposes three approaches to
incorporating adaptive management into the MHK regulatory framework, each of which could work either independently or in connection with another solution: (1) Congress
should amend the FPA to include development of an AMP
as an additional factor that FERC must consider when determining whether to issue an MHK license; (2) FERC should
issue a regulation requiring AMPs as a prerequisite for an
MHK license; and (3) Congress should amend the Energy
Independence and Security Act of 2007 (“EISA”)29 to create
an adaptive management fund that could be used for current small-scale projects and continued through the project
expansion phase.
This Note begins in Part I by providing background on
MHK technologies and the state of MHK energy development in the United States and abroad. It then summarizes
the potential environmental impacts of these technologies, as
based on experimental studies and data gathered from current projects. After a brief overview of the current regulatory schemes for licensing and assessing the environmental
impacts of MHK projects, Part II proceeds to discuss the
importance of integrating adaptive management into the
MHK regulatory scheme. Adaptive management is then
described in detail as a best practice for addressing potential environment impacts of MHK and, most importantly,
the uncertainties associated with such impacts. Finally, this
Note proposes the three strategies set forth above for incorporating adaptive management practices into the regulatory
framework for MHK.

I.

Background

Current discussions surrounding MHK technology are complex and interdisciplinary. Engaging in a discussion of key
regulatory issues in this area requires not only an understanding of the regulatory framework, but also a basic understanding of relevant science and technology. This section
will: (1) provide the “lay of the land” regarding the current
state of MHK development in the United States and abroad;
(2) address from a scientific standpoint the main concerns
regarding potential environmental impacts, including the
key role of uncertainty in estimating such impacts; (3) briefly
review the complex regulatory framework for licensing and
operation of projects; and (4) give a high-level overview of
the regulatory framework for environmental review of MHK
projects, including requirements imposed by the FPA, NEPA,
and other targeted environmental statutes.

A.

The State of MHK Technologies

The earliest evidence of humans harnessing the power of the
tides dates back more than a millennium to the 8th century,
29. Energy Independence and Security Act of 2007, Pub. L. No. 110-140 Stat.
1492 (2007) (codified as amended in 42 U.S.C. §§17211–17215 (2012)).
Title VI, Subtitle C of EISA governs “Marine and Hydrokinetic Renewable
Energy Technologies.”
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when British, French, and Spanish civilizations built tidal
storage ponds behind dams to power grain mills.30 In the
United States, colonists revived a similar technology by 1640
with “tide mills” that impounded tidal estuaries and used
energy from the changing current to power corn mills.31 The
first full generation of wave-power technologies, however,
did not develop until the 19th century.32 Only in the last
decade has the United States seen a revival of ocean-based
energy technology.33
In 2009, EERE identified over 100 conceptual designs
for converting the energy of waves, river and tidal currents,
and ocean temperature differentials into electricity.34 Today,
“MHK technology” is considered an appropriate umbrella
term to include all of those designs.35 EISA describes MHK
energy as “electrical energy from: (1) waves, tides, and currents in oceans, estuaries, and tidal areas; (2) free flowing
water in rivers, lakes, and streams; (3) free flowing water in
man-made channels; and (4) differentials in ocean temperature (ocean thermal energy conversion).”36
MHK technology takes three main forms: wave energy,
thermal energy conversion, and tidal energy.37 Wave
energy technologies
. . . convert wave energy (the sum of potential energy [due
to vertical displacement of the water surface] and kinetic
energy [due to water in oscillatory motion]) into electricity. Thus, these devices operate by means of changes in the
height of ocean waves (head or elevation changes).38

Ocean thermal energy conversion technologies, by
contrast, utilize temperature differences between cooler
deep water and warmer ocean surface waters.39 The result
is the cooling and heating of a liquid, the resulting steam

30. Hagerman & Polagye, supra note 3, at 6.
31. Todd Griset, Harnessing the Ocean’s Power: Opportunities in Renewable Ocean
Energy Resources, 1516 Ocean & Coastal L.J. 395, 401 (2011).
32. Pelc & Fujita, supra note 1, at 471.
33. Id. at 475.
34. EERE Report to Congress, supra note 16, at ii.
35. The term “kinetic” is used to describe energy possessed by an object when it is
in motion. Mahesh C. Jain, Textbook of Engineering Physics pt. 19 (citing Clive Beggs, PHI Learning Pvt. Ltd., Energy: Management, Supply
and Conservation 6 (Elsevier Direct 2009)). Therefore, “hydrokinetic” by
itself is a broad term that includes energy powered by the movement of water,
including hydroelectric dams. EERE Report to Congress, supra note 16, at
xvii.
36. Energy Independence and Security Act §632 (2007), 42 U.S.C. §17211 (2006)
(noting that this definition excludes traditional hydrokinetic dams, diversionary structures, or impoundments. It considers only technologies that can be
broadly classified as wave energy and current energy devices and ocean thermal
energy conversion). For the purposes of this Note, FERC’s jurisdiction over
ocean wave and ocean current technologies is the focus. Although MHK encompasses ocean thermal energy conversion (“OTEC”), OTEC falls under the
jurisdiction of the National Oceanic and Atmospheric Administration rather
than FERC.
37. EERE Report to Congress, supra note 16, at 4–9. See generally Roger Bedard, Electric Power Research Institute, Hydrokinetic Energy “Lay of the
Land,” Proceedings of the Hydrokinetic and Wave Energy Technologies Technical and Environmental Issues Workshop (Oct. 26–28, 2005), available at
http://hydropower.inel.gov/hydrokinetic_wave/pdfs/day1/01_overview.pdf.
38. EERE Report to Congress, supra note 16, at 6
39. Id. at 9.
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Figure 1.The Mark 3 PowerBuoy, a wave
power buoy measuring 29.5 feet in height.The
Reedsport Wave Park in Oregon is expected
to include up to ten buoys of this design.

Credit: Ocean Power Technologies, Inc.

from which can be sent through a turbine to drive an
electrical generator.40
There are many different examples of these technologies
already being deployed around the world. The Reedsport
OPT Wave Park, a wave energy project located 2.5 miles
off the coast of Reedsport, Oregon, became the first MHK
project to receive a 35-year operating license in 2012.41 This
project will be composed of ten large power-generating point
absorber buoys, each measuring approximately 29.5 feet in
height, placed along an area with water depths ranging from
approximately 204–225 feet.42 Various other wave converter
technologies are also in the pilot test scale phase in the U.S.,
including attenuators, oscillating water columns, and submerged pressure differential devices.43
The majority of U.S.-based pilot projects discussed in the
context of this Note, however, can be categorized as tidal
energy technology. Also known as current or hydrokinetic
technology, tidal technology converts the kinetic energy of
water movement to electricity. This technology uses a power
generator to harness the horizontal movement of river and
ocean currents.44 Tidal technology devices are often turbines
with a rotor that spins in response to movements of water
currents, “with the rotational speed being proportional to
40. Id. See also Office of Energy Efficiency and Renewable Energy Info., Marine
and Hydrokinetic Technologies Database, U.S. Dep’t of Energy, http://www1.
eere.energy.gov/water/marine_hydro_resources.html and http://en.openei.
org/wiki/Marine_and_Hydrokinetic_Technology_Database (last visited October 15, 2012) (provides updated information on new MHK technologies).
41. Reedsport OPT Wave Park, LLC, Order Issuing Original License, 140 FERC
¶ 62120 (Aug. 13, 2012), available at http://www.oceanpowertechnologies.
com/PDF/20120813-3045(27484096).pdf.
42. Catherine A. Cardno, Power-Generating Buoy Is Readied for Deployment, Civil
Engineering (Oct. 2, 2012), http://www.asce.org/CEMagazine/Articlens.
aspx?id=23622321230.
43. EERE Report to Congress, supra note 16, at 7
44. EERE Report to Congress, supra note 16, at 4.
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Figure 2. An artistic rendering of a potential
large OTEC plant, the sort of which may
become commonplace in near future.
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Figure 3. The SeaGen turbine in
Northern Ireland can function in
waters as deep as 125 feet.

Credit: Makai Ocean Engineering, Inc., www.makai.com

the velocity of the fluid.”45 Tidal technology has developed
rapidly in the United States, as evidenced by hundreds of
small test projects with preliminary permits.46 Short-term
pilot licenses, however, have been issued for only three projects: the Roosevelt Island Tidal Pilot (“RITE project”) in
New York’s East River,47 the Cobscook Bay project off the
coast of Maine,48 and the Whitestone Poncelet In‑River Pilot
in Alaska.49
Prior to the recent surge of MHK projects in the United
States, however, significant commercial and precommercial
MHK projects were already utilizing innovative technologies
45. Id.
46. As of January 2014, FERC had issued a total of eleven preliminary permits
for MHK projects in the United States—including six tidal projects, two
wave projects, and three inland projects—amounting to 185 MW of power.
In addition, there were a total of eleven pending permits and two projects
in the prefiling stage. See Fed. Energy Regulatory Comm’n, Marine and
Hydrokinetic Projects (Jan. 15, 2014), available at http://www.ferc.gov/industries/hydropower/gen-info/licensing/hydrokinetics/hydrokinetics-projects.
pdf. There has been a notable drop in FERC preliminary permits over the last
year, due in part to an abandoned multi-permit project by Free Flow Power in
the Mississippi River. See Rupak Thapaliya, Request to Surrender Preliminary
Permits, Hydropower Reform Coal. (June 14, 2013, 12:13 AM), http://
www.hydroreform.org/news/2013/06/18/plans-develop-hydrokinetic-projects-mississippi-abandoned. Other preliminary permits have simply expires, as
preliminary permits do not give the permittee ability to construct or operate,
but rather give developers priority to study an area for feasibility, also known
as known as “guaranteed first-to-file status.” See Hydrokinetic Projects, Fed.
Energy Regulatory Comm’n, http://www.ferc.gov/industries/hydropower/
gen-info/licensing/hydrokinetics.asp (last visited Jan. 18, 2013).
47. The RITE project realized the first set of fully functioning turbines in December, 2006, using tidal in-stream energy conversion (“TISEC”) technology,
a free flow technology unlike traditional hydropower because it is placed in
natural flow of water. Michael B. Walsh, A Rising Tide in Renewable Energy:
The Future of Tidal In-Stream Energy Conversion (TISEC), 19 Vill. Envtl. L.J.
193, 194 (2008). If operation and environmental impacts are acceptable, this
initial project could lead to an arrangement of around 100 turbines. EERE
Report to Congress, supra note 16, at 4.
48. Colin Woodard, Maine Tidal Turbine Goes Online, First in North America,
Portland Press Herald (Sept. 13, 2012), http://www.pressherald.com/ORPC-turbine-off-Eastport-is-the-first-to-do-so-in-North-America.html.
49. See Fed. Energy Regulatory Comm’n, Marine and Hydrokinetic Projects (Nov. 6, 2013) (listing current MHK pilot project licenses), available at
http://www.ferc.gov/industries/hydropower/gen-info/licensing/hydrokinetics/
hydrokinetics-projects.pdf.

Credit: Marine Current Turbines—A Siemens Business

abroad. The Pelamis Pitching Device in Portugal and the
“SeaGen” turbine in Northern Ireland serve as two examples.50 The 1.2 MW SeaGen project is a quarter of a mile
from the shoreline in the Narrows of Strangford Lough,
Northern Ireland and has been operational since 2008. It was
one of the first commercial-scale tidal turbines connected to
a power grid.51 In addition, Nova Scotia, Canada, has hosted
one of the first tidal plants in the world since 1984.52 Today,

50. The “Wave Dragon” in Denmark and the “Davidson Hill Venturi” in
Queensland, Australia are other examples of early MHK technologies. For a
thorough review of the scope of MHK technology development in foreign
nations, see Leary & Esteban, supra note 4, at 620–30.
51. Id.; Adam Westwood, SeaGen Installation Moves Forward, 9 Renewable Energy Focus 26–27 (June 1, 2008), available at http://www.renewableenergyfocus.com/view/3330/seagen-tidal-installation-moves-forward/. At the time
the SeaGen was deployed in 2008, at 1.2 MW it had a capacity four times that
of any other tidal turbine. See Arthur Strain, Sea Change for Energy Generation, BBC News (Feb. 8, 2008), http://news.bbc.co.uk/2/hi/uk_news/northern_ireland/7233829.stm.
52. A History of Innovation, Fundy Ocean Research Ctr. for Energy, http://
fundyforce.ca/renewable-and-predictable/a-history-of-innovation/ (last visited
Feb. 5, 2013).
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Figure 4. Illustration of ORPC’s TidGen® Power System,
used to generate electricity at the Cobscook Bay, Maine
site.These turbine-generator units are 100 feet long, 15
feet high, and are designed to generate electricity at 50–
100-foot depths at shallow tidal or deep river sites.

Credit: Ocean Renewable Power Company

Figure 5.The Pelamis Wave Energy Converter,
approximately 100 feet in length, contains nodes
connected to hydraulic pumps to harvest wave power.

Credit: Pelamis Wave Power

its Fundy Ocean Research Center for Energy (“FORCE”) is
a leading test center for tidal technologies.53

B.

Potential Environmental Impacts and the Role of
Uncertainty

As is evident from the preceding overview of MHK technologies, infrastructure can vary greatly between projects
and the potential for new technologies is vast. Studies on
the environmental effects of MHK technologies are limited,
however, because the majority of MHK technologies remain
53. Id.
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at the conceptual stage and have not
yet been developed as full-scale prototypes. Even the relatively developed technologies remain mostly
at the pilot phase.54 Environmental
studies from comparable activities,
including offshore wind projects,
turbines associated with conventional hydropower, and marine
construction activities, have served
as early indicators to the scientific
community of the importance of
MHK environmental issues.55 In the
case of tidal energy devices, however, little background environmental understanding is available.56
Until recently, most scientific
analysis of impacts from MHK projects has taken the form of predictive
studies, as opposed to field studies or
environmental reviews required by
law.57 EERE’s 2009 Report to Congress on the Potential Environmental
Effects of Marine and Hydrokinetic
Technologies based its findings on
peer-reviewed literature, environmental assessments from projects
in the United States and abroad,
and other relevant project-specific
environmental review documents.58
Based on this data, the main environmental concerns common to the
various MHK technologies include:
(1) collision with or strike of marine
organisms; (2) interference with the
movement and migration of marine
organisms; (3) noise associated with
energy converters; (4) disruption or
alteration of sediment transport and
corresponding alteration of habitat
for benthic organisms; (5) alteration
of currents and wave dynamics; and
(6) generation of electromagnetic
fields (“EMF”).59

54. EERE Report to Congress, supra note 16, at ii.
55. Id.
56. Telephone Interview with Graham Savidge, Reader in Marine Biology, Queens
University Belfast, Northern Ireland, U.K. (Jan. 16, 2013).
57. Id. In the last two years, however, pilot projects, described supra Part I.A, have
produced finalized environmental assessments. As several MHK pilot projects
have become operational we can expect their environmental monitoring and
adaptive management practices to provide valuable additional data on the
environmental impacts of MHK. See, e.g., ORPC Adaptive Management
Plan, supra note 24, at 8–12.
58. EERE Report to Congress, supra note 16, at i, 11.
59. Id. at ii. This list of potential impacts is not ordered by importance or severity
and is not comprehensive. As noted by EERE, OTEC technologies present
some additional concerns regarding “the intake and discharge of large volumes
of sea water; changes in temperatures, nutrients, dissolved gases, and other water quality parameters; and entrainment of aquatic organisms into the intake
and the discharge plume.” Id.
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The first two concerns identified by EERE constitute
the most direct, visible potential effects of MHK technologies on the marine environment. Particularly in the case
of tidal projects that operate with turbine rotors, there is a
potentially significant risk of collision or strike with aquatic
mammals. In particular, studies have focused on local cetacean and pinniped communities, which may be drawn to
sounds, lights, or shelter areas created by MHK technology.60 The extent to which cetaceans and pinnipeds might be
attracted to such technologies as sources of shelter or light
is uncertain, so the legal framework for protecting these
species makes it a priority for MHK developers to monitor
such impacts.61 MHK technologies may also affect animal
behaviors in ways that do not lead to collisions but have
other detrimental effects. For instance, turbines, anchors,
and electrical transmission or mooring lines may attract or
repel animals and interfere with their movements.62 Studies have indicated that these structures may lead to changes
in migratory patterns, shifts in predation dynamics, or
impingement of smaller marine species.63
The other potential effects of MHK are less direct and
their impacts on the marine environment are even less obvious. First, noise generated by installation and operation of
MHK projects may affect marine animals, particularly those
that rely on sound for communication, feeding, navigation,
and predator avoidance.64 Such noise impacts “may interfere
60. B. Wilson et al., Scottish Assoc. for Marine Sci., Collision Risks
Between Marine Renewable Energy Devices and Mammals, Fish and
Diving Birds. Report to the Scottish Executive 72 (2007), available at
http://depts.washington.edu/nnmrec/workshop/docs/Wilson_Collisions_report_final_12_03_07.pdf. These two groups comprise most marine mammals:
whales, dolphins, porpoises, eared and earless seals. In particular, the MMPA
and ESA provide strong sanctions for “takes” of marine mammals, and even
stronger sanctions for species listed as endangered or threatened. Although observed effects to date have been negligible, this remains an area of key concern
for developers as they move projects forward. Interview with Nathan Johnson,
Manager of Environmental Affairs, Ocean Renewable Power Company, in
Maine (Jan. 30, 2013).
61. For similar reasons, interactions of floating devices with sea birds have been
another area of focus. See RE Vision Consulting, on Behalf of the U.S.
Dep’t of Energy, Deployment Effects of Marine Renewable Energy
Technologies: Framework for Identifying Key Environmental Concerns in Marine Renewable Energy Projects 65–66 (2010), available at
http://www.harveyecology.com/PDF/DOE/FINAL_ENVIRONMENTAL_
REPORT_MP_6-17-10.pdf.
62. EERE Report to Congress, supra note 16, at 33.
63. The previously named Minerals Management Service reported in 2007 that
while smaller cetaceans and pinnipeds could easily move around mooring cables, larger whales may have difficulty passing through an energy facility with
numerous, closely spaced lines. See J. Michel & E. Burkhard, U.S. Dep’t
of the Interior, Minerals Management Service, Workshop to Identify
Alternative Energy Environmental Information Needs—Workshop
Summary 118, 120 (2007). EERE Report to Congress, supra note 16, at
35–36 (discussing interference with migratory animals). Changes in predation dynamics may occur especially if certain species or groups of species are
attracted to the structures. See RE Vision Consulting, supra note 61, at 63;
G.W. Boehlert et al., Nat’l Oceanic and Atmospheric Admin., Ecological Effects of Wave Energy Development in the Pacific Northwest: NOAA Technical Memorandum 76 (2008), available at http://spo.
nmfs.noaa.gov/tm/Wave%20Energy%20NOAATM92%20for%20web.pdf.
Finally, “impingement” refers to “the entrapment of fish and shellfish on the
outer part of an intake structure or against an intake screening device during
water withdrawal.” EERE Report to Congress, supra note 16, at xvii.
64. EERE Report to Congress, supra note 16, at 25–26. For a discussion of
noise from pile driving activities and impact on endangered Atlantic Salmon
in Cobscook Bay, Maine, see infra, Part II.B; ORPC Environmental Assessment, supra note 24, at 64.
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with sounds animals make to communicate, or may drive
animals from the area. If severe enough, loud sounds could
damage their hearing or cause mortalities.”65
Second, it is more than likely that project installation and
maintenance will cause temporary disturbance of sediment
on the ocean floor, particularly when transmission cables
are buried or attached to the seabed.66 Studies indicate that
this may lead to increased sediment deposition around the
project.67 Potential negative effects of this increased sedimentation include alteration of habitat benthic plants and
animals living on the ocean floor, changes in erosion patterns, temporary lowered water quality, or biotoxicity.68
Finally, the potential impacts of MHK technologies on
waves, currents, and EMF remain the most uncertain of
all.69 Cables, which are placed on or beneath the seabed
to transmit electricity, may have the potential to introduce
a new source of electromagnetic energy.70 This a topic of
recurring concern for marine energy projects due to the
fact that a number of marine species are sensitive to EMFs,
including sharks, skates, rays, and salmonids.71 The evidence remains inconclusive, however, regarding whether
EMFs are actually emitted from these cables and how
marine species may be affected.72
Those promoting deployment of MHK technologies have
often argued that, based on available evidence, environmental burdens of marine energy are likely to be low, provided
that developers are prudent in their site selection and avoid
development in sensitive locations.73 Because the impacts of
MHK are so uncertain, however, it is problematic to rely on
available evidence alone in making regulatory decisions. As
indicated by EERE, there will be long-term uncertainties
associated with MHK’s potentially ecosystemic effects:
[P]roject installation, operation, and decommissioning
would change the physical environment. These changes
would in turn have effects on biological resources, potentially including alteration of animal behaviors, damage
and mortality to individual plants and animals, and wider,
65. EERE Report to Congress, supra note 16, at 24; see also L.S. Weilgart, The
Impacts of Anthropogenic Ocean Noise on Cetaceans and Implications for Management, 85 Canadian. J. Zoology 1091 (2007).
66. EERE Report to Congress, supra note 16, at 18.
67. Id.
68. Id. at 18–19. A potential positive impact, however, is that increased sedimentation may counter coastal erosion in certain environments. Id.
69. Id. at 17–19.
70. See RE Vision Consulting, supra note 61, at 8.
71. Id.
72. See Andrew B.Gill et al., COWRIE, EMF-Sensitive Fish Response to
EM Emissions From Subsea Electricity Cables of the Type Used by the
Offshore Renewable Energy Industry 6 (2009), available at http://www.
thecrownestate.co.uk/media/354767/200903%20COWRIE%202.0%20
Electromagnetic%20Fields%20(EMF)%20Phase%202.pdf. The COWRIE
project simulated the effect of electricity cables by enclosing a section of subsea cable within a suitable area of seabed and assessing the responses of species to EMF in a controlled setting. Although this particular study did find
some species distributions effects of EMF, COWRIE suggests that real-world
impacts of EMF remain uncertain, and that monitoring and analyzing effects
at project sites will best determine positive or negative effects. EMF is of little
concern at the SeaGen project in Northern Ireland, where cables are drilled
under rock. Telephone Interview with Dr. Graham Savidge, Reader in Marine
Biology, Queen’s University Belfast (Feb. 8, 2013).
73. Leary & Esteban, supra note 4, at 644.
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longer-term changes to plant and animal populations and
communities . . . . Regarding population‑level and ecosystem-level responses . . . there is insufficient information to
make general statements about the seriousness of the effects
for most projects.74

In considering the long-term efficacy of MHK energy
production, it is essential to consider the uncertainties associated with long-term operation of these projects, including
how MHK may trigger more systemic changes in marine
ecology. Ecosystem monitoring can go only so far; the ways
in which physical changes affect food availability, competition, predation, and reproduction of marine species may
never be well understood.75 Yet another source of uncertainty
lies in the cumulative nature of some impacts. As projects
increase in size and complexity, each change may increase or
even compound damage to the ecosystem.76 Currently, the
scientific community is using hydrodynamic and associated
ecological modeling to consider what future impacts from
larger projects may look like, particularly cumulative and
indirect impacts on fish populations77 and benthic plants
and animals. Such biological modeling studies are complex,
however, presenting extreme challenges in methodology and
are only in early stages.78 Inherent uncertainties regarding
long-term impacts warrant a comprehensive approach to
environmental assessment of each project, one that continues throughout a project’s life cycle and allows for regulatory
response based on new information.

C.

Regulatory Framework for Licensing and Operation
of MHK Projects

The siting and licensing of MHK projects is an intricate
process, requiring the involvement of several federal, state,
and non-governmental entities and many stakeholders with
conflicting interests as well as compliance with multiple prelicensing and licensing requirements under the FPA.79 The
section that follows will give a broad overview of this regulatory framework, focusing on the stakeholders involved and
the FPA licensing process.

1.

Government and Public Stakeholders

FERC is charged under the FPA with the primary licensing
responsibilities for MHK.80 FERC is also the entity through
which environmental approvals must be obtained.81 Nonfederal projects fall within FERC’s jurisdiction when they
are located in navigable waters of the United States and are
74.
75.
76.
77.
78.
79.

EERE Report to Congress, supra note 16, at ii–iii.
Id. at iii–iv.
Id. at 13.
Telephone Interview with Dr. Graham Savidge, supra note 72.
Id.
See generally Pacific Energy Ventures, LLC, U.S. Dep’t of Energy, Siting Methodologies for Hydrokinetics: Navigating the Regulatory
Framework 13–14 (2009), available at http://www1.eere.energy.gov/windandhydro/pdfs/siting_handbook_2009.pdf.
80. Federal Power Act, 16 U.S.C. §797(e) (2006). See Stoel Rives, LLP, supra
note 13, at ch. 3, pg. 1.
81. Id.
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connected to an interstate electrical grid.82 Projects located
between 3–9 miles offshore on the Outer Continental
Shelf, however, must also obtain a permit from the Bureau
of Energy Management (“BOEM”) within the Department
of the Interior.83 Many other federal agencies are also part
of the licensing process, including the Army Corps of Engineers, the Coast Guard, Fish and Wildlife Service (“FWS”),
National Marine Fisheries Service (“NMFS”), and federal
landowner agencies such as Bureau of Land Management.84
Still other state and local regulators must be involved, including those state agencies that administer the Coastal Zone
Management Act (“CZMA”),85 section 401 water quality certification requirements of the Clean Water Act (“CWA”),86
state fish and wildlife protection acts, state water resources
protection laws, local governments, and state energy facility
siting councils.87
In addition to requiring the involvement of nearly twenty
agencies, any given MHK project is likely to affect a large
number of stakeholders, including tribal companies; ports;
fishing and crabbing communities; non-governmental
organizations with environmental, fisheries-related, or recreational missions; public utility companies; and private
landowners.88 The sheer number of entities involved in the
complex MHK siting and licensing processes creates significant regulatory uncertainty, which could be a roadblock to
ocean energy development. The prevalence of this uncertainty has spurred recommendations for streamlining the
process and reducing the number of agencies involved.89 The
process is already very complex within FERC and includes
pre-licensing, study, and monitoring requirements.90 Similar
82. AquaEnergy Group, Ltd., 101 FERC ¶ 62900 (2002), on reh’g, 102 FERC
¶ 61242 (2003) (citing 15 U.S.C. §§796(8), (11), 817(1)).
83. There was recently some disagreement between agencies regarding jurisdiction over the Outer Continental Shelf, located between three and nine miles
offshore from the U.S. coastline. The current requirements are pursuant to a
Memorandum of Understanding that was reached between the U.S. Department of the Interior and FERC in 2009, giving FERC, “exclusive jurisdiction to issue licenses and exemptions for hydrokinetic projects located” on
the Outer Continental Shelf, as codified in Part I of the Federal Power Act,
and MMS exclusive jurisdiction to issue land leases, easements, and rights of
way for MHK projects on the OCS. See Memorandum of Understanding
Between the U.S. Dep’t of the Interior and Fed. Energy Regulatory
Comm’n 1 (2009), available at http://www.ferc.gov/legal/maj-ord-reg/mou/
mou-doi.pdf. The Minerals Management Service went through changes in
2010 and 2011 due to a series of Secretarial Orders, and now the division that
deals with leasing, plan administration, and NEPA analysis is The Bureau of
Ocean Management. See Stoel Rives, LLP, supra note 13, at ch.3, p. 1.
84. See id. at ch. 3, p. 2.
85. See id.
86. See 33 U.S.C. §1341 (§401 of the Clean Water Act is implemented through
state water quality management plans); Stoel Rives, LLP, supra note 13, at ch.
3, p. 2.
87. See.Stoel Rives, LLP, supra note 13, at ch. 3, p. 2.
88. Id.
89. See, e,g., Leary & Esteban, supra note 4, at 646; Griset, supra note 31.
90. See 16 U.S.C. §797 (2006) for FERC’s general authorities and duties under
the Federal Power Act. See also Stoel Rives, LLP, supra note 13, at ch. 3, p.
3–8. Another lasting criticism of the FERC process for MHK projects, although not within the scope of this note, is that the law remains targeted
towards traditional hydropower facilities. See Michael B. Walsh, Harnessing
the Rising Tide in Renewable Energy, 19 Vill. Envtl. L.J. 193, 216 (2008). As
was observed through the drawn-out permitting process for the RITE project
in New York, regulators tend to lean away from new energy technologies with
unknown impacts and as such, the FERC licensing process does not favor new
or experimental energy technologies. See Heather Timmons, Energy From the
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to traditional hydropower dam licensing, the FERC process alone may take at least 5 years.91 FERC has issued several policies that clarify its involvement in MHK projects,92
including some policies aimed at promoting MHK research
and development, such as the 2005 “Verdant Order,” which
exempts certain experimental technology and testing facilities that do not add or displace power from the national grid
from FERC licensing.93

2.

Licensing Requirements

The life of an MHK project typically begins with a preliminary permit, allowing a 3‑year period during which the
developer may study the project site and determine project
feasibility.94 Because many MHK technologies remain in the
experimental phase, most developers subsequently apply for
a short-term, 5-year pilot project license.95 As of 2007, FERC
has operated under a Pilot Project Policy, which allows for
faster approval and construction of MHK small-scale projects of 5 MW or less.96 Small-scale pilot projects must still
satisfy other applicable laws,97 including the CWA, CZMA,
Endangered Species Act (“ESA”),98 and Marine Mammal
Protection Act (“MMPA”).99 FERC noted in issuing the
Pilot Project Policy that there would be a reduced scope
of environmental study requirements for these short-term
licenses.100 Pursuant to additional guidance issued by the
Restless Sea: A Renewable Source, and Clean, But Not Without Its Critics, N.Y.
Times, Aug. 3, 2006, at C1, 4.
91. See Stoel Rives, LLP, supra note 13, at ch. 3, p. 3.
92. See, e.g., U.S. Bureau of Ocean and Energy Mgmt. and U.S. Fed. Energy
Regulatory Comm’n, FERC Guidelines on Regulation of Marine and
Hydrokinetic Energy Projects on the OCS 1 (2012), available at http://
www.ferc.gov/industries/hydropower/gen-info/licensing/hydrokinetics/pdf/
mms080309.pdf.
93. See Verdant Power LLC, 111 FERC ¶ 61024 (2005). While allowing exemption for projects on 5 MW or less, this order does not exempt FERC from
considering many of the same environmental and other factors as would be
required for a license. “FERC must include in an order exempting a 5 MW or
less project from licensing any terms and conditions requested by federal and
state fish and wildlife agencies to protect fish and wildlife from loss, or damage
to, fish and wildlife resources.” Cherise M. Oram & Michael P. O’Connell,
FERC Licensing for In-Stream Hydrokinetic Projects, Stoel Rives (Dec. 18,
2008), http://www.stoel.com/showarticle.aspx?Show=3421.
94. See Fed. Energy Regulatory Comm’n, Licensing Hydrokinetic Pilot
Projects 10 (Apr. 14, 2008), available at http://www.ferc.gov/industries/
hydropower/gen-info/licensing/hydrokinetics/pdf white_paper.pdf. FERC has
adopted a “strict scrutiny” policy with regard to issuance and oversight of preliminary permits for hydrokinetic projects. The Commission’s “strict scrutiny”
policy limits the size of preliminary permit areas to encourage competition and
to prevent “site banking.” See Oram & O’Connell, supra note 93.
95. Id. According to FERC, “the goal of the pilot process is to allow developers to
test new hydrokinetic technologies, to determine appropriate siting of these
technologies, and to confirm their environmental effects, while maintaining
FERC oversight and agency input. The process completes licensing in as few
as six months to allow for project installation, operation, and environmental
testing as soon as possible.” Hydrokinetic Pilot Project Licensing Process, Fed.
Energy Regulatory Comm’n http://www.ferc.gov/industries/hydropower/
gen-info/licensing/hydrokinetics/energy-pilot.asp (last visited Jan. 18, 2013).
96. See Stoel Rives, LLP, supra note 13, at ch. 3, p. 4; see, e.g., National Currents
Energy Service Petition, 77 Fed. Reg. 39694 (July 5, 2012), http://www.gpo.
gov/fdsys/pkg/FR-2012-07-05/pdf/2012-15364.pdf.
97. See Stoel Rives, LLP, supra note 13, at ch. 3, p. 4.
98. 16 U.S.C. §§1531–1544 (2012).
99. 16 U.S.C. §§371 et seq. (2012).
100. Fed. Energy Regulatory Comm’n, Supplemental Notice of Technical Conference With Agenda and Soliciting Comments, “Proposed
Licensing Process for Hydrokinetic Pilot Projects” (Aug. 31, 2007)
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agency in 2008, a licensee may apply for a long‑term license
to “build out” at the end of the pilot project license with a
Notice of Intent.101
Upon reaching the commercial scale, a developer may
seek a 5‑year conditional permit that allows it to begin planning and consultation prior to receiving other authorizations
required from other federal, state, or tribal entities.102 Such
projects, however, may not be constructed or operated until
these outstanding approvals are received.103 Finally, a full 30or 50‑year license may be obtained using one of three different FERC licensing processes.104

D.

Regulatory Framework for Environmental Review
of MHK Projects

The siting and licensing of an MHK project requires compliance with a number of federal, state, and local environmental provisions. The current framework for environmental
review may be organized into three major areas: (1) the FPA,
(2) NEPA, and (3) targeted environmental statutes such as
the ESA and the CZMA. This section ultimately concludes
that while these requirements are beneficial, uncertainties
regarding cumulative and indirect environmental impacts of
MHK development present a unique problem that is not satisfied by the existing regulatory scheme.

1.

Environmental Requirements Under the FPA

The FPA, which guides the FERC licensing process, imposes
environmental obligations on FERC and developers subject
to FERC’s oversight.105 Although regulations implementing
(FERC No. AD07-14-000). As will be discussed, infra Part I.C even smallscale projects are subject to the National Environmental Policy Act, even if
operating under a Categorical Exclusion.
101. Fed. Energy Regulatory Comm’n, Licensing Hydrokinetic Pilot Projects 11 (Apr. 14, 2008), available at http://www.ferc.gov/industries/hydropower/gen-info/licensing/hydrokinetics/pdf/white_paper.pdf.
102. Fed. Energy Regulatory Comm’n, Supplemental Notice of Technical Conference With Agenda and Soliciting Comments, “Proposed
Licensing Process for Hydrokinetic Pilot Projects” (Aug. 31, 2007)
(FERC No. AD07-14-000). Such outstanding approvals could include ESA
biological opinions and CWA water quality certifications. Id. This policy has
the positive outcome of alleviating the effect “log jam” of authorizations on
the licensee, however, it may also cause agency review by FWS or NMFS once
FERC has already given a conditioned approval. See Finavera Renewables
Ocean Energy Ltd., 122 FERC ¶ 61248 (2008) (Makah Bay case).
103. Policy Statement on Conditioned Licenses for Hydrokinetic Projects, 121
FERC ¶ 61221 (Nov. 30, 2007). In further explanation of its policy, FERC
stated that the determination of whether such a license is “appropriate” would
be made on a case-by-case basis. Fed. Energy Regulatory Comm’n, Conditioned License: Frequently Asked Questions (2008), available at http://
www.ferc.gov/industries/hydropower/indus-act/hydrokinetics/pdf/faq.pdf;
Conditioned Licenses, Fed. Energy Regulatory Comm’n, http://www.ferc.
gov/help/faqs/cond-license.asp (last visited Jan. 18, 2013).
104. FERC breaks down its main licensing processes for hydrokinetic licensing into
Integrated, Traditional, and Alternative Licensing. See Licensing Processes, Fed.
Energy Regulatory Comm’n http://www.ferc.gov/industries/hydropower/
gen-info/licensing/licen-pro.asp (last visited Jan. 18, 2013).
		
The Integrated Licensing Process (“ILP”) was established in 2003 to
provide “an efficient and timely licensing process that continues to ensure appropriate resource protections through better coordination of the Commission’s processes with those of federal and state agencies and Indian tribes that
have authority to condition Commission licenses.” 18 C.F.R. §5.1(e) (2012).
105. Federal Power Act, 16 U.S.C. §§791 et seq. (2006). The FPA preempts state and
local licensing laws, but this preemption excludes water rights and state approvals
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the FPA specify that environmental review is required, such
analysis is completed pursuant to the guidelines of key federal
environmental statutes rather than under the FPA itself, thus
impacting the type of environmental analysis that occurs.106
There are, however, general environmental requirements that
FERC must take into consideration for hydrokinetic licensing under the FPA.
Expressing concern that the FERC licensing process did
not sufficiently address environmental quality considerations,
Congress amended the FPA with the Electric Consumers
Protection Act (“ECPA”) in 1986.107 ECPA requires that in
issuing a license or relicense for hydrokinetic projects, FERC
must equally consider developmental and nondevelopmental
values.108 At the core of the regulatory process, as amended
by ECPA, is a Congressional intent for hydroelectric projects
to be licensed and operated with the environment in mind.109
FPA section 10(j) requires FERC to consider resource agency
(e.g., FWS or NMFS) recommendations pursuant to the Fish
and Wildlife Coordination Act to protect, mitigate damages
to, and enhance fish and wildlife resources.110 FPA section
10(a) requires FERC to also consider whether a project is best
adapted to a “comprehensive plan” for conserving resources,
as per agency recommendations.111 Finally, FERC may invesrequired by federal law. Stoel Rives, LLP, supra note 13, at ch. 3, p. 2.
106. 18 C.F.R. §4.34 (2012). The regulations do specify that under “alternative
procedures” for prefiling and license application, applicants may “combine
into a single process the pre-filing consultation process, the environmental review process under the National Environmental Policy Act and administrative
processes associated with the Clean Water Act and other statutes.” 18 C.F.R.
§4.34(h)–(i)(1) (2012).
107. 16 U.S.C. §§791a et seq. (2006).
108. 16 U.S.C. §803(a)(1). Section 10(a)(1) of the FPA now requires FERC to
consider, in part, “(1) That the project adopted, including the maps, plans,
and specifications, shall be such as in the judgment of the Commission will be
best adapted to a comprehensive plan for improving or developing a waterway
or waterways for the use or benefit of interstate or foreign commerce, for the
improvement and utilization of water-power development, for the adequate
protection, mitigation, and enhancement of fish and wildlife (including related
spawning grounds and habitat), and for other beneficial public uses, including
irrigation, flood control, water supply, and recreational and other purposes
referred to in section 797(e) of this title if necessary in order to secure such plan
the Commission shall have authority to require the modification of any project and of the plans and specifications of the project works before approval.”
See also H.R. Conf. Rep. No. 99-934, 99th Cong., 2d Sess. (Conf. Rep.), at
21–25, (1986), reprinted in 1986 U.S. Code Cong. & Admin. News 2496,
p. 2537–42 (noting that in the case of a new project or when relicensing an
existing project, FERC must give “equal consideration” to energy conservation
and environmental values).
109. As set forth in the Conference Report, these amendments “expressly identify
fish and wildlife protection, mitigation, and enhancement, recreational opportunities, and energy conservation as nondevelopmental values that must
be adequately considered by FERC when it decides whether and under what
condition to issue a hydroelectric license for a project…It is intended that
the Commission give significant attention to, and demonstrate a high level
of concern for all environmental aspects of hydropower development, even, if
necessary, to the point of denying an application on environmental grounds.”
H.R. Rep. No. 99-934 (Conf. Rep.), supra note 108, at 21.
110. 16 U.S.C. §803(j)(1). Section 4(e) also authorizes federal land managers to impose mandatory conditions on a FERC license for hydropower projects located
on federal reservations. Also, FPA Section 18 authorizes resource agencies to
prescribe upstream and downstream fishway passage requirements. 16 U.S.C.
§497(e).
111. Section 10(a)(2) of the FPA states, in part, that “In order to ensure that the
project adopted will be best adapted to the comprehensive plan described in
paragraph (1), the Commission shall consider each of the following:(A) The
extent to which the project is consistent with a comprehensive plan (where
one exists) for improving, developing, or conserving a waterway or waterways
affected by the project that is prepared by—
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tigate and monitor an applicant’s compliance with license
terms and conditions and with the threat of civil penalties or
revocation of a license.112 FERC has authority to ensure that
management plans are being followed.113 It has been posited,
however, that FERC’s preference for speed in the licensing
process over the substance of projects presents a problem relevant to this apparent environmental authority.114 Although
the FPA directs FERC to give equal consideration to environmental and energy concerns in its license process, as the
U.S. Commission on Ocean Policy has noted, FERC “is not
an agency with a broad ocean management mission.”115 In
2008, FERC indicated a preference for moving MHK pilot
projects forward without overly burdensome environmental
review requirements.116 Despite this preference, several current FERC pilot licenses for MHK projects do include environmental monitoring requirements.117
Except in the case of proprietary water rights or federal
environmental statutes that delegate permitting duties to
the states, the FPA has been interpreted to preempt state
and local laws.118 If there is no direct conflict and state and
local requirements do not make compliance with the FERC
license unduly difficult, however, FERC may interpret the
preemption narrowly and may choose to enforce those state
or local requirements.119 In the context of MHK development, FERC‑state cooperation has been exhibited by four
MOUs with the states of Maine, Oregon, California, and
(i) an agency established pursuant to Federal law that has the authority to
prepare such a plan; or
(ii) the State in which the facility is or will be located.” 15 U.S.C. §803(a)
(2). Pursuant to 18 CFR §4.38,(f )(6), FERC requires project applicants to
identify all applicable comprehensive plans developed by state and federal
agencies and determine if the project will comply with these plans.
112. 16 U.S.C. §823b.
113. 16 U.S.C. §823b (2006). See also Stoel Rives, LLP, supra note 13, at ch. 3, p.
14.
114. U.S. Comm’n on Ocean Policy, An Ocean Blueprint for the 21st Century 367 (2004).
115. Id.
116. See Fed. Energy Regulatory Comm’n, supra note 101, at 8. In this white
paper directed toward developers, FERC stated that:
Though information about the potential environmental effects of
large-scale deployments of these devices is limited, we believe there is
sufficient information to analyze the resource effects of proposed pilot
projects, which the Commission will do before issuing any license for
a pilot project. In addition, we believe this class of project may be able
to be carried out with little risk to public safety and the environment
if the projects are (1) short term; (2) small; (3) can be quickly modified, shut-down, or removed if significant, unforeseen risks to public
safety or adverse environmental impacts occur; (4) are not located in
areas designated as sensitive by the Commission; and (5) are removed,
with the site restored, before the end of the license term. Under these
conditions, the risks to the environment will be minimal, while the
rewards from testing the technology and understanding interactions
with the environment could be substantial. Id.
117. Id.
118. See California v. Fed. Energy Regulatory Comm’n, 495 U.S. 490, 497–500
(1990) (finding California’s requirements for minimum stream flow for river
on which federally licensed hydroelectric project was located to be field preempted by FPA).
119. In other words, FERC makes the final determination on the extent of preemption, and state and local regulations may be asserted for licensees to the
extent allowed by FERC. See, e.g., PacifiCorp, 115 FERC ¶ 61194, at 9 (2006)
(noting that FERC prefers “licensees to be good citizens of the communities
in which projects are located, and thus to comply with state and local requirements”); Pub. Util. Dist. No. 2 of Grant Cnty., 139 FERC ¶ 61122 (2012)
(dismissing as premature a county petition for declaratory order of preemption
of local fish protection measures).
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Washington.120 These MOUs are characterized by the goals
of streamlining the regulatory process, including scheduling
procedures between FERC and the state to avoid replication
and delay and fostering collaboration in collecting environmental information to meet regulatory requirements.121

2.

National Environmental Policy Act

Because MHK projects are subject to federal licensing, the
broadest environmental procedural obligations for MHK
projects stem from NEPA.122 Federal agencies are required
to comply with the fullest requirements of NEPA for
“major Federal actions significantly affecting the quality of
the human environment.”123 FERC is typically required to
complete an Environmental Impact Statement (“EIS”) or
an Environmental Assessment (“EA”) in connection with
hydroelectric projects generally and dams in particular. In
limited instances, a Categorical Exclusion (“CatEx”) may
exempt a project from NEPA review.124 Due to the small
scale of most current MHK projects, NEPA analysis for these
pilot MHK projects has generally been limited in practice to
completion of an EA. For instance, FERC required completion of an EA for the Cobscook Bay Energy Project in Maine
before the developer could receive a pilot license. The EA
120. See Maine-FERC MOU, supra note 14; Oregon-FERC MOU, supra note 14;
Fed. Energy Regulatory Comm’n, Memorandum of Understanding
Between the Federal Energy Regulatory Commission and the Cal.
Natural Resources Agency, the California Environmental Protection Agency, and the California Public Utilities Commission Regarding Coordinated Review of Hydrokinetic Facilty Authorizations in
Marine Waters of the State of California (2010), available at http://
www.ferc.gov/legal/mou/mou-ca.pdf; Fed. Energy Regulatory Comm’n,
Memorandum of Understanding Between the Federal Energy Regulatory Commission and the State of Washington by and Through Its
Departments of Ecology, Fish & Wildlife, Natural Resources, Community Trade and Economic Development, and State Parks & Recreation
Commission, and the Governor’s Office of Regulatory Assistance,
available at http://www.ferc.gov/legal/mou/mou-wa.pdf.
121. See, e.g., Maine-FERC MOU, supra note 14, at 4 (“Maine and the Commission agree that they will work to coordinate their environmental reviews of
any proposed hydrokinetic tidal energy project to be located in Maine state
waters.”). According to the Maine developer, this MOU was extremely advantageous. By bringing all relevant agencies together under the direction of the
Maine Department of Environmental Protection, state, local, and federal agencies were able to be involved early in the process, and a pilot license was issued
a mere six months after submittal of the application. Interview with Nathan
Johnson, Manager of Environmental Affairs, supra note 60.
122. 42 U.S.C. §§4321 et seq. (2006).
123. 42 U.S.C. §4332(2)(C) (2006)
124. The DOE has several MHK research and development projects that operate
under a “CatEx” that went into effect on November 11, 2012. The exception
is limited to R&D projects, which must be non-permanent and not located
in environmentally sensitive areas. See U.S. Dep’t of Energy, NEPA Determination: Environmentally Benign and Permanent Surface Modifications to Prevent Biofouling on Marine and Hydrokinetic Devices 1
(2011), available at http://energy.gov/sites/prod/files/CX-005112.pdf. Also of
note is that in 2007, BOEM completed a Programmatic EIS for alternative
energy production on the Outer Continental Shelf. The report presented in
detail the effects of alternate energy technologies on other human uses. In the
PEIS the subsequent Record of Decision, the MMS identified fifty-two “best
management practices” that will be individually considered when authorizing
any lease for alternative energy development on the OCS. U.S. Dep’t of the
Interior, Minerals Mgmt. Serv., Programmatic Environmental Impact
Statement for Alternative Energy Development and Production and
Alternate Use of Facilities on the Outer Continental Shelf Final Environmental Impact Statement §2.7.2 (2007), available at http://ocsenergy.
anl.gov/documents/fpeis/Alt_Energy_FPEIS_VolIIFrontMatter.pdf.
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resulted in a Finding of No Significant Impact (“FONSI”)
in January 2012, and the developer received a pilot license in
September 2012.125 FERC also required an EA for the largest wave energy project in the United States, the Reedsport
OPT Wave Park, which also resulted in a FONSI and thus
did not require a full EIS before receiving its 35‑year license
in 2012.126
Importantly, environmental analysis under NEPA is procedural in nature and does not place substantive mandates
on an agency such as FERC to further environmental interests. Although the implementation of mitigation plans is a
common method for managing environmental uncertainties
in federally funded projects,127 such plans are not substantively enforceable by FERC or any other agency.128
In 2003, a NEPA task force reported to the Council on
Environmental Quality that adaptive management should
be further integrated into the NEPA process.129 A central
issue with relying on NEPA to institute AMPs, however, is
the procedural nature of the statute. History demonstrates
that even in cases where significant environmental impacts
are found and an agency must discuss mitigation measures
in their EIS,130 NEPA does not require the agency to take
substantive action to carry out these mitigation measures.131
Although implementing AMPs may assist an MHK developer in meeting NEPA requirements,132 NEPA itself does
125. See generally Office of Energy Projects, Fed. Regulatory Comm’n & Office of Energy Efficiency and Renewable Energy, U.S. Dept. of Energy,
Environmental Assessment for Hydropower Project Pilot License,
Cobscook Bay Tidal Energy Project (2012). Other projects that have
moved forward into the operational stage, such as Verdant Power’s RITE project, have also prepared environmental impact assessments. FERC concluded
that Verdant project: “would not constitute a major federal action significantly
affecting the quality of the human environment. The project will be safe if operated and maintained in accordance with the requirements of this license.” See
Verdant Power, LLC, Order Issuing Pilot Project License, 138 FERC ¶ 62049
(2012), available at http://www.ferc.gov/media/news-releases/2012/20121/01-23-12-order.pdf.
126. See generally Office of Energy Projects, Fed. Energy Regulatory
Comm’n, Environmental Assessment for Hydropower License: Reedsport OPT Wave Park Project (2010).
127. See, e.g., 40 C.F.R. §1505.2(c) (2006).
128. See Robertson v. Methow Valley Citizens Council, 490 U.S. 332 (1989). See
also Strykcler’s Bay Neighborhood Council, Inc., v. Karlen, 444 U.S. 223,
227–28 (1980) (“[O]nce an agency has made a decision subject to the NEPA’s
procedural requirements, the only role for a court is to insure that the agency
has considered the environmental consequences; “’it cannot interject itself
within the area of discretion of the executive as to the choice of the action to
be taken.”) (citing Kleppe v. Sierra Club, 427 U.S. 390, 410, n. 21 (1976)).
129. NEPA Task Force, Report to the Council on Environmental Quality,
Modernizing NEPA Implementation 44 (2003), available at http://ceq.hss.
doe.gov/ntf/report/finalreport.pdf. This was not an entirely new recommendation. A 1997 Report by the Council on Environmental Quality had similarly
expressed the value of adaptive management to the NEPA process, but it was
new in the sense that adaptive management strategies were not being fully
utilized by agencies and practitioners. Although the 1997 study indicated the
value of integrating adaptive management into the NEPA process. The 2003
Task Force “discovered that fully incorporating adaptive management, to include monitoring and taking adaptive measures, into the NEPA process was
still a relatively new concept for many NEPA practitioners.” Id. at xi.
130. 40 C.F.R. 1508.25(b)(3)(2012).
131. See, e.g., Methow Valley Citizens Council, 490 U.S. at 334 (holding that NEPA
does not endow federal agencies with authority to ensure implementation of
mitigation measures, nor does it require a description of measures agency intends to take to reduce impacts).
132. According to CEQ regulations, adaptive management practices may be included in an EA or EIS to assist a project with meeting its environmental obligations, particularly where long-term impacts are uncertain and future moni-
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not provide the regulating agencies with enough authority to
ensure that such plans are carried out and continued into the
commercial phase of an MHK project.133

3.

Targeted Environmental Statutes

Several other federal environmental statutes place more substantive requirements on developers, but only within the
context of certain resource areas. Federal agency consultation requirements under section 7 of the ESA are triggered
only if the activities licensed by the agency “will likely affect”
a threatened or endangered species, thus limiting its scope
to areas where species listed as endangered or threatened are
present.134 The consultation process is designed to ensure that
the proposed project is not likely to “jeopardize the continued existence” of a listed species or result in “destruction or
adverse modification” of designated critical habitat.135 If the
proposed project is not likely to jeopardize any listed species,
the appropriate wildlife agency—FWS or NMFS—often
issues an Incidental Take Statement that imposes conditions
to minimize the impact.136 Also of relevance to MHK is section 10 of the ESA, which allows private developers to apply
for an Incidental Take Permit and complete voluntary mitigation measures in coordination with the wildlife agencies.137
Although the ESA is a powerful tool for environmental protection, it alone does not cover the comprehensive ecosystem
effects posed by MHK technologies.
Similarly, application of the MMPA, CZMA, and Magnuson Fisheries Conservation and Management Act138 to
MHK projects does not address broader concerns of MHK
impacts on the physical environment, including changes
in sedimentation, tidal patterns, and EMF.139 State and
toring might change later implementation decisions. 43 C.F.R. §§‑46.310,
46.415 (2012).
133. It is important to point out, however, that production of an EIS under NEPA,
under 42 US.C. §4332(2)(C), can produce results in the Courts that go beyond a mere “procedure.” First, an EA or EIS affords a basis for interested
parties to object to an agency’s NEPA compliance, and indeed NEPA requirements have led to more litigation than any other federal environmental statute.
An EIS may provide information for litigants to show that an agency action is
“arbitrary and capricious” under the Administrative Procedure Act, such that
an agency action must be held unlawful and set aside. At the very least, a court
can order an agency to complete an EIS that complies with NEPA. See Calvert
Cliffs Coordinating Comm. v. U.S. Atomic Energy Comm’n, 449 F.2d 1109
(D.C. Cir. 1971).
134. 1516 U.S.C. §1536(a)(3) (2006). The ESA has a specific provision for consultations pertaining to permit or license applicants, stating that:
Subject to such guidelines as the Secretary may establish, a Federal
agency shall consult with the Secretary on any prospective agency action at the request of, and in cooperation with, the prospective permit or license applicant if the applicant has reason to believe that an
endangered species or a threatened species may be present in the area
affected by his project and that implementation of such action will
likely affect such species. Id.
135. Id. at §1536(a)(2).
136. Id at §1536(b)(4).
137. Id. at §1539(a)(2)(A)–(B). Incidental Take Permits (“ITP”) are issued by the
relevant wildlife agency when the applicant has submitted a habitat conservation plan (“HCP”). An HCP may address both listed and unlisted species, and
provide greater ecosystemic benefits that help to mitigate potential takes.
138. Essential fish habitat (“EFH”) under the Magnuson Act includes waters and
substrates identified by fisheries management councils as “necessary to fish for
spawning, breeding, feeding or growth to maturity.” 16 U.S.C. §1802(10)
(2006).
139. See EERE Report to Congress, supra note 16, at 18–19.
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local permits, including water quality certification under
section 401 of the CWA, also play a large role in environmental requirements for MHK projects, but approaches
differ from state to state.140 Together, these environmental
requirements constitute more of a patchwork approach to
environmental concerns surrounding MHK, rather than a
fully integrated approach.

II.

Analysis

Adaptive management requirements that allow developers, regulators, and other stakeholders to respond to new
information will both complement and improve the current
environmental framework for MHK. In the context of the
framework described above, the following section analyzes
the utility of incorporating adaptive management into the
regulatory regime for MHK projects in the United States.
This section will (1) provide a more in-depth definition of
adaptive management; (2) examine two MHK case studies
from Maine and Northern Ireland that serve as models for
effective implementation of adaptive management as a systematic approach to addressing the environmental uncertainties of MHK development; (3) offer general precepts that
should be considered in the creation of individual AMPs as
well as in a new regulatory scheme; and (4) propose three
alternative approaches for formally incorporating adaptive
management into the relevant legal fr amework.

A.

Adaptive Management: A Systematic Approach for
Addressing Environmental Uncertainty

Adaptive management is recognized as a best practice for
industry and regulators as MHK projects go from the experimental stage to commercial scale.141 Adaptive management
is not, however, a new idea. Adaptive management has been
applied in many areas where there is value in studying effects
and making changes based on identified problems.142 Permitting or licensing schemes for energy development are one
such area.143
Adaptive management allows for the repeated evaluation of monitoring results over time and subsequently
allows regulators to respond to those results, for example,
by adjusting license terms as needed. This strategy is of
particular appeal for long-term operation of MHK projects, during which, as described by EERE, environmental
uncertainty may always exist:
Both monitoring and adaptive management have important
roles in resolving the environmental issues associated with
140. See, e.g., See New York State Dep’t Energy Research and Dev. Auth.,
A Review of Regulatory and Policy Requirements for Hydrokinetic
Power Projects in New York State 20–25 (2012) (detailing USCG requirements for the New York RITE project), available at http://www.nyserda.
ny.gov/Publications/Research-and-Development-Technical-Reports/-/media/
Files/Publications/Research/Environmental/review-regulatory-policy-requirements.pdf.
141. EERE Report to Congress, supra note 16, at iii–iv.
142. See id; Oram & Marriot, supra note 26, at 93.
143. Oram & Marriot, supra note 26, at 93.
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these new technologies. Some aspects of the environmental impacts will be unique to specific technologies or the
environmental setting, requiring operational monitoring
to determine the extent of the effects. . . . For some environmental issues, it will be difficult to extrapolate predicted
effects from small to large numbers of units because of complicated, non-linear interactions between the placement
of the machines and the distribution and movements of
aquatic organisms. Assessment of these cumulative effects
will require careful environmental monitoring as the projects are deployed.144

B.

Case Studies in Adaptive Management

As a natural “fit” to the environmental uncertainties surrounding MHK, AMPs have already been produced for some
pilot and other licensed projects in the United States.145 The
following two cases—Ocean Renewable Power Company
(“ORPC”) in Maine and the SeaGen Turbine in Northern
Ireland—and subsequent discussion demonstrate the pivotal
role of adaptive management in balancing MHK development and environmental risks.

1.

Turning Tides in Cobscook Bay, Maine

Since beginning its MHK development project in Cobscook
Bay, Maine, developer ORPC took early advantage of adaptive management.146 For ORPC, adaptive management was
seen as “an opportunity to keep monitoring levels of effort
costs proportional to environmental risks.”147 Basing their
approach on the collaborative nature of the 2009 MOU
between FERC and the state of Maine, the developers drafted
an AMP in 2012 in consultation with the FWS, National
Marine Fisheries Service, Coast Guard, Maine Department
of Environmental Protection, and Maine Department of
Marine Resources.148
Included in the AMP are five groups of environmental
monitoring plans: Acoustic, Benthic, and Biofouling; Fisheries and Marine Life Interaction; Hydraulic; Marine Mammal; and Bird Observation.149 Each plan provides detailed
objectives for research and monitoring.150 With regard to
marine life, for instance, the AMP stipulates that the developer will use acoustic technologies and netting to “characterize fish distribution, species, and relative abundance” in
Cobscook Bay and then create “a preliminary assessment of
the potential effects of the Project on fish populations in the
144. EERE Report to Congress, supra note 16, at iii–iv.
145. ORPC Adaptive Management Plan, supra note 24, at 8–12. For a discussion
of the RITE Adaptive Management Plan, see Ocean Renewable Energy Coalition, Marine and Hydrokinetic Technology: Background and Perspective for New York State, Prepared for NY State Energy Research and
Development Authority (2012), available at http://www.bire.org/approach/
documents/MHKTechPrimer_DiscussionDraft_final.pdf.
146. Interview with Nathan Johnson, supra note 60.
147. Id.
148. ORPC Adaptive Management Plan, supra note 24, at 1.
149. Id. at 8–12. “Biofouling” in the context refers to the aggregation of organisms,
including plants and algae, around MHK structures, which could alter habitat
in the area. See id. at 9.
150. Id. at 8.
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Deployment Area and to the extent possible in Cobscook
Bay.”151 In addition to providing for such monitoring plans
and objective goals for each plan, the AMP is also incorporated into ORPC’s pilot license, such that the license may be
adjusted based on findings of the monitoring projects.152
Although the monitoring plans themselves were required
for the pilot license, the AMP was largely initiated by the
developer in this case, rather than by FERC.153 FERC did,
however, directly require ORPC to restrict pile-driving activities associated with construction during the active season of
endangered Atlantic salmon.154 Indicating a preference for
adaptive management, FERC has stated that modifications
of this restriction are dependent on the results of ORPC’s
Acoustic Monitoring Plan.155 ORPC plans to increase the
Cobscook Bay project’s generating capacity with additional
turbines, and monitoring efforts are expected to change
through the adaptive management process as the project
reaches its “Phase II.”156 In March 2013, ORPC submitted to
FERC its first Environmental Monitoring Report, concluding that the previous year “provided not only an opportunity to collect and analyze environmental monitoring data
throughout construction and operation, but also to gain
insight and clarity on the logistics of construction activities
. . . and the appropriate level of monitoring required.”157

2.

SeaGen Turbine in Strangford Lough, Northern
Ireland

Since becoming operational in 2008, the cutting edge SeaGen turbine in the Narrows of Strangford Lough in Northern
Ireland has served as an example of effective MHK adaptive
management practices.158 In its early stages, the SeaGen project presented unique challenges. The site that was chosen for
the project, mainly due to its strong tidal currents and accessible location, is also a legally protected area.159 Although the
SeaGen project was poised to be a pioneer in tidal energy,
there were some key concerns with the project, including

151. ORPC Adaptive Management Plan, supra note 24, at 10.
152. Section 404 of OPRC Pilot License. Ocean Renewable Power Company,
Maine, 138 FERC ¶ 62158, supra note 27, at 31–32.
153. Interview with Nathan Johnson, supra note 60.
154. Ocean Renewable Power Company, Maine, 138 FERC ¶ 62158, supra note
27, at 5.
155. Id. at 31.
156. Interview with Nathan Johnson, supra note 60. Although not stated explicitly
in the AMP, the basic types of license adjustments that may occur as new data
is developed include logistical scheduling changes and adjusting frequencies.
Id.
157. Ocean Renewable Power Company, Cobscook Bay Tidal Energy Project: 2012 Environmental Monitoring Report 61 (2013).
158. See Royal Haskoning Enhancing Soc’y, SeaGen Environmental Monitoring Programme: Final Report (2011); Personal Communication from
Graham Savidge, Reader in Biology, Queens University Belfast, Ireland, U.K.
(Jan. 15, 2013) (on file with author).
159. A narrow passage that is home to unique biodiversity and is a flyway for migratory seabirds such as terns, Strangford Lough is designated as a Special Area
of Conservation (SAC) under EU law. See UK SAC Site List, United Kingdom Joint Nature Conservation Comm., http://jncc.defra.gov.uk/protectedsites/sacselection/sac.asp?EUCode=UK0015618 (last visited Feb. 5, 2013).
Telephone Interview with Dr. Graham Savidge, supra note 72.
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the effects on the locally declining harbor seal population,160
harbor porpoises traveling through the Narrows, the benthic community, and migratory seabirds such as terns.161
Where use of the precautionary principle would likely have
prevented the SeaGen project from moving forward in this
protected area, an iterative adaptive management process
tempered environmental concerns by allowing the developer
to begin operations on the condition that it made regular
environmental reporting and adjusting of requirements.162
Since 2005, a rigorous environmental program has been
employed within an AMP to ensure that impacts on the
legally protected marine environment could be detected at an
early stage.163 The SeaGen Environmental Monitoring Programme (“EMP”) included human monitoring of the harbor
seal population through shore‑based and boat-based counts,
as well as monitoring at the SeaGen turbine itself.164 Early on
in the project, a single seal sighting required the observer to
temporarily shut down the turbine.165
Importantly, this adaptive management process was
required by the Northern Ireland Environmental Agency,
which was advised by two core management groups that
were coordinated by an independent Chair Scientist.166
The first of the core management groups was the Science
Group, composed of biologists and engineers representing
the developer, the environmental consulting group, environmental regulators, and local universities and research institutions.167 A second management group, the Liaison Group,
was formed through an open stakeholder process in which
the local community received notice of the project and those
who showed interest were welcomed by the developer to
nominate a representative.168 By initiating an open forum for
all stakeholders to be heard and allowing for public involvement “upstream” of the development, the SeaGen project has
created two models—an environmental governance model
and a public trust model—which all MHK projects should
strive to equal.
In 2011, 5 years of data was compiled from the SeaGen
EMP to conclude that “SeaGen can continue to operate with
no likely significant impacts on the marine environment in
Strangford Lough” and that the findings would support a
reduction of environmental mitigation requirements in the
160. Harbor seals, or common seals, are represented on the IUCN Red List of
Threatened Species. Northern UK populations have experienced large-scale
declines in recent years, due to disease and other unknown factors. See Phoca
vitulina, IUCN Red List of Threatened Species, http://www.iucnredlist.
org/details /17013/0 (last visited Feb 8, 2013).
161. Telephone Interview with Dr. Graham Savidge, supra note 72. See also Royal
Haskoning Enhancing Soc’y, supra note 158, at i–iii.
162. At first, the mitigation requirements for the SeaGen license, held by developer
Marine Current Turbines, included marine mammal observers to watch for
harbor seals from the turbine and shut the turbine off when a seal was spotted. Over time, when very few seals were seen and it was concluded from
regular shore-based studies that no seals were harmed, the human observer
requirement has been ratcheted down. Telephone Interview with Dr. Graham
Savidge, supra note 72.
163. Id.
164. Id.
165. Id.
166. Id.
167. Id.
168. Id.
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SeaGen operating license.169 When the report was released in
2011, the Environment Minister for Northern Ireland commented that the project “has proven that the power of the
seas can be harnessed in harmony with marine life.”170 The
outcomes of the EMP have also recently been summarized in
the scientific literature.171

C.

Precepts for Implementing Adaptive Management

As projects expand from pilot scale to large commercial
development and begin operating on a 30–50-year license as
opposed to a 3-year pilot license,172 AMPs will be an essential
mechanism for minimizing indirect and cumulative environmental impacts. Implementation of adaptive management
will necessarily vary by project location, scale, and technology used, therefore the details of such longer-term plans
remain somewhat speculative. Adaptive management should
be considered an overarching concept, however, the general
principles of which should transcend to apply in all contexts.
Accordingly, the method for incorporating adaptive management into the MHK regulatory regime should also follow
certain precepts. The overarching principles discussed below
are: (1) site-specific monitoring and mitigation, (2) FERC
enforcement authority, and (3) streamlining the licensing
process in order to avoid burdensome expenses.

1.

Site-Specific Monitoring and Mitigation

In the context of MHK development, AMPs should include
site‑specific monitoring of the environmental impacts of particular technology designs or locations, including actively
measuring noise levels, sedimentation levels, and alterations
of currents or electromagnetic fields.173 Increasingly, the
development of hydrodynamic and ecological models will
also assist in the prediction of possible ecological consequences.174 As demonstrated by the projects in Maine and Northern Ireland, monitoring effects on key species of concern may
help developers to identify and take into account sensitive
habitats. Developers should also track and collect more general scientific studies in the field and may even contribute
to these studies to inform their own monitoring system.175
In addition to fostering decisions based on sound science,
adaptive management can play an instrumental policy role
in bringing fields of study together, such as engineering and
biology, and can also promote public trust by allowing for
the early involvement of stakeholders.
169. Royal Haskoning Enhancing Soc’y, supra note 158, at i.–iii
170. SeaGen Tidal Turbine Gets All-Clear From Environmental and Scientific Studies, Marine Current Turbines, (2011), http://www.marineturbines.com/3/
news/article/56/seagen_tidal_turbine_gets_all_clear_from_environmental___
scientific_studies.
171. Graham Savidge, Strangford Lough and the SeaGen Tidal Turbine, Marine Renewable Energy & Soc’y (forthcoming 2014).
172. Fed. Energy Regulatory Comm’n, Hydropower Licensing—Get Involved 4 (n.d.), available at http://www.ferc.gov/for-citizens/citizen-guides/
hydro-guide.pdf
173. EERE Report to Congress, supra note 16, at 11.
174. Personal Communication from Graham Savidge, Reader in Marine Biology,
Queens University Belfast to author (Jan. 16, 2013) (on file with author)
175. EERE Report to Congress, supra note 16, at 49–50.
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The goals of MHK AMPs should be not only to monitor,
but also to mitigate environmental risks. Several mitigation
techniques have been identified for the most immediate concerns described in this Note and are represented in Table 1.
Due to continued scientific uncertainties, the main strategies
for avoiding impacts to the physical environment, such as
increased sedimentation and current alteration, are strategic
siting and project monitoring.176

2.

3.

Table 1. Mitigation Measures for Environmental
Risks Associated With MHK Projectsa
Environmental Risk

Mitigation Measures

Collision with or strike
of marine mammals

• Strategic siting away from known
areas of animal activity
• Spacing among individual devices,
shutting down operation during
critical seasons
• Making devices more conspicuous by
adding color or acoustic deterrents
• Fencing areas in or shielding blades
with protective netting or grids
• Softening collisions with shock
absorption or making devices
more blunt

Migratory interruption
or impingement

• Designing projects for easy escape
and exit of animals
• Setting cables loosely to prevent
entrapment, and adding visual cues

Noise

• Sound insulation and barriers
• Acoustic mitigation devices
• Limiting noisy activities to certain
times, for example, non-breeding
season for sensitive species

FERC Enforcement Authority

As the Department of the Interior has noted, implementation
of adaptive management principles requires that there be a
mandate to take action in the face of uncertainty and that
there be an institutional capacity and commitment to undertake and sustain an AMP.177 In the context of MHK, FERC
must have final authority to require AMPs. One potential critique of adaptive management is that federal agencies might
use adaptive management as a way to gloss over uncertainty
and avoid careful consideration of the potential impacts of a
proposed action. A well-crafted AMP, however, is designed
with strong environmental objectives and produces environmental data that otherwise may not be available to regulating agencies. Importantly, incorporating such a plan into
an MHK license must provide not only for changes to the
license that are advantageous to developers, but should also
provide FERC with the power to limit development or even
end a license should environmental monitoring indicate significant environmental impact.

a.	

Streamlining the Licensing Process

Another common critique of adaptive management is that
“the uncertain impacts of some projects make them too
financially risky for investors,” and the time and expense
required by for monitoring may be prohibitive.178 As exemplified by the ORPC pilot project in Cobscook Bay, however, the licensing process is more streamlined when there is
a commitment to use adaptive management. Adaptive management is actually more likely to encourage investment in
and development of new MHK projects if FERC streamlines
the permitting process in conjunction with the development
of an AMP for each project. FERC has already pursued this
avenue with its Pilot Project Licensing and Verdant exception schemes.179 Offshore renewable project applications have
risen as a result and FERC’s processing system is more expeditious. Equally important is that the information requirements of NEPA, which are often discussed as expensive

176. EERE Report to Congress, supra note 16, at 19–20.
177. Williams et al., supra note 21, at 1.
178. See Oram & Marriot, supra note 26, at 94.
179. Verdant Power LLC, 111 FERC ¶ 61024, order on reh’g 112 FERC ¶ 61143
(2005) (allowing for an experimental deployment without a license); Konnert,
supra note 9, at 57–58 (explaining expedited pilot project licensing process for
small, short-term, removable pilot projects).
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B. Wilson et al., supra note 72, at 73; EERE Report to Congress, supra note 16,
at 37; It is important to note that some mitigation measures, such as netting or shock
absorption mechanisms, can reduce efficiency of MHK devices, thus requiring developers
to consider trade-offs. Personal Communication from Graham Savidge, Reader in Marine
Biology, Queens University Belfast to author (Jan. 16, 2013) (on file with author). See also
MR Johnson et al., U.S. Department of Commerce, National Oceanic and Atmospheric Administration, Impacts to Marine Fisheries Habitat From Nonfishing
Activities in the Northeastern United States: NOAA Technical Memorandum
(2008), available at http://www.nefsc.noaa.gov/nefsc/publications/tm/tm209/tm209.pdf.

and burdensome for energy developers, may be met with a
well‑drafted AMP.180

D.

Integrating Adaptive Management Into the MHK
Legal Framework

Adaptive management should be formally incorporated into
the MHK regulatory scheme because of the multitude of
services it provides. Not only does an AMP protect marine
ecosystems with monitoring and response mechanisms, it
also provides essential environmental data regarding environmental impacts. Further, it encourages collaboration
between developers and regulators such that regulatory compliance may actually be less costly and time-consuming.
Recognizing the importance of adaptive management
in balancing the interests of developing MHK technology
with protecting marine ecosystems, this Note proposes three
mechanisms for integrating adaptive management into the
regulatory framework: (1) Congress should amend the FPA
180. According to CEQ regulations, adaptive management practices may be included in an EA or EIS to assist a project with meeting its environmental obligations, particularly where long-term impacts are uncertain and future monitoring might change later implementation decisions. 43 C.F.R. §§46.310(d),
46.415(b)(3) (2012). See Oram & Marriot, supra note 26, at 97 (noting that
“[w]ell-designed adaptive management alternatives in an EIS can be written to
allow flexibility for managers as data is collected through ongoing monitoring
and assessment efforts”).
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to include development of an AMP as an additional factor
that FERC must consider when determining whether to
issue an MHK license; (2) FERC should issue a regulation
requiring AMPs as a prerequisite for an MHK license; and
(3) Congress should amend Title VI, Subtitle C of EISA181
to create an adaptive management fund that could be used
for current small-scale projects and continued through the
expansion phase. Because each of these potential solutions
has an independent utility in promoting MHK technologies,
all three mechanisms could be implemented simultaneously.
It should be noted, however, that any one of them would
independently constitute a significant step toward balancing
environmental and developmental interests.

1.

Amending the FPA

Section 10 of the FPA, which provides general licensing conditions for the development of water power and resources,
already imposes certain environmental requirements for
FERC to consider in issuing a license.182 As previously noted,
one such requirement under section 10(a) is that FERC consider whether a project is best adapted to a “comprehensive
plan” for conserving resources, as per agency recommendations.183 It is not a far reach, therefore, for FERC to also consider whether the developer has developed or will develop
an AMP. Indeed, the presence of AMPs in several U.S. pilot
projects indicates that FERC does take this into consideration. The benefit of formally amending the FPA to include
such a provision, however, would be to promote uniformity
and predictability of MHK licensing. As opposed to an AMP
developed under NEPA, this mechanism provides FERC
with the substantive power to change or terminate licenses
for projects that do not comply with their own AMPs.
Specifically, Congress should amend section 10(a)(2),
which provides that “[i]n order to ensure that the project
adopted will be best adapted to the comprehensive plan
described in paragraph (1), the Commission shall consider
each of the following . . .”184 to include a subsection (D) specific to MHK projects. A new subsection D should state that
FERC must consider, “in the case of marine and hydrokinetic
applicants, the extent to which the applicant has developed
an [AMP] which allows for monitoring of environmental
impacts and adjustment of resource management practices
during the license period.” If an AMP is not developed or
does not satisfy FERC, a license may not be granted at all.
181. 42 U.S.C. §§17211–17215 (2006).
182. 16 U.S.C. §803(a)(1)–(2) (2006)
183. Id. at §803(a)(2) states that “[i]n order to ensure that the project adopted will
be best adapted to the comprehensive plan described in paragraph (1), the
Commission shall consider each of the following:
(A) The extent to which the project is consistent with a comprehensive plan
(where one exists) for improving, developing, or conserving a waterway or
waterways affected by the project that is prepared by—
(i) an agency established pursuant to Federal law that has the authority to
prepare such a plan; or
(ii) the State in which the facility is or will be located.” Pursuant to 18 CFR
§4.38, FERC requires project applicants to identify all applicable comprehensive plans developed by state and federal agencies and determine
if the project will comply with these plans.
184. 16 U.S.C. §803(a)(2) (2006).
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One important question is whether an AMP must be completed before issuance of a license or whether a license can be
conditionally granted with an agreed-upon time frame for
completing an AMP.185 The draft language—“the extent to
which the applicant has developed an adaptive management
plan”—would leave it in the hands of FERC to determine
which is more appropriate in the case before them. In many
cases, it may be overly costly to require AMPs to be developed before a license is granted. Depending on the risk profile of a given developer and the proposed development site, it
may be preferable to allow the developer to produce an AMP
within a certain number of months after gaining the certainty of a license. Early completion of an AMP will benefit
both developers and regulators, however, because complying
with such a requirement would allow FERC to fulfill its key
environmental obligations under NEPA.
Enforcement power of this provision would also be provided by the FPA, which authorizes FERC to monitor licensee
activities and revoke licenses or issue civil penalties for noncompliance.186 The trend of collaboration between FERC
and MHK developers, as exemplified by the trend toward
streamlined licensing, indicates that FERC may choose to
give noncompliant developers additional time to develop an
AMP where needed. In cases where licensees do not comply with their own AMPs by, for example, failing to sufficiently monitor impacts or report findings, FERC may also
determine that the licensees have failed to meet a condition
for license renewal.187 Such a system would favor companies
with strong AMPs that make good faith efforts to meet their
own benchmark goals.

2.

Issuing a FERC Regulation

FERC could also achieve the same goal of including adaptive management as a condition for an MHK license by
issuing a regulation. Under 18 C.F.R. §§4.1–4.305,
FERC has established a number of requirements regarding “Licenses, Permit Exemptions, and Determination of
Project Costs.”188 An adaptive management requirement
could be added under subpart N, entitled “Application
for License for Marine and Hydrokinetic Projects Only.”
Rather than including specific parameters for AMPs in
this subpart, however, FERC would need only to require
site-specific AMPs as a license precondition. With such a
regulation, the same monitoring, revocation, and penalty
provisions from the FPA would apply.189
One potential difference between including such a
requirement in regulations versus in the FPA itself arises
in the language already present in the two frameworks.
185. In the case of ORPC, the pilot license specified that an AMP would be required within three months of issuance of the license.
186. 16 U.S.C. §823b.
187. FERC’s decision of whether to renew a 30-year license may include consideration of whether the proposal is “best adapted to serve the public interest.”
16 U.S.C. §808(a)(2). FERC is also to re-consider the environmental requirements under Section 10 of the FPA. Id.
188. 18 C.F.R. §§4.1-4.305 (2012). Subpart K provides the licensing exemption for
small hydroelectric projects of 5 MW or less.
189. See 16 U.S.C. §823b.
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Whereas section 10(a)(2) of the FPA provides only for factors that the “Commission shall consider” in granting a
license,190 a regulation could be crafted with more restrictive language, such as, “no license shall be granted for a
marine and hydrokinetic project without the development
of an [AMP] which allows for monitoring of environmental
impacts and adjustment of resource management practices
during the license period.”
In addition to presenting a more practical approach than
codifying the requirement into law, a FERC regulation may
also provide for more assurance that the requirement is
treated seriously by both FERC and developers, thus making
it preferable from an environmental perspective. From a regulatory perspective, however, it may be valuable to consider
the oft‑made argument that adaptive management should be
implemented on a strictly voluntary basis so as to encourage
trust and collaboration between industry and agencies and to
avoid creating barriers to market entry.191 Although adaptive
management must be a formal aspect of the MHK regulatory
scheme, the FPA language requiring FERC to “consider”
AMPs, as opposed to a strict prelicensing requirement, may
present a better middle ground between environmental and
developmental interests going forward.

3.

Amending EISA to Include an Adaptive
Management Fund

EISA, when passed in 2007, incorporated the Marine
Renewable Energy Research and Development Act
under Title VI, Subtitle C entitled “Marine and Hydrokinetic Renewable Energy Technologies.”192 This provision included requirements for agencies to collaborate on
the promotion of hydrokinetic power development.193 It
also included the requirement that a report be produced
regarding potential environmental impacts of marine
renewables, leading to the 2009 EERE Report.194 Finally,
it created a framework for promoting MHK by directing
the Secretary of Energy to support programs of research,
development, demonstration, and commercial application
in marine renewable energy technologies, and establishing National Centers for the testing of marine renewable
energy technologies.195
A recent piece of legislation, the Marine and Hydrokinetic
Renewable Energy Promotion Act of 2011, would have furthered EISA by creating an adaptive management fund to
cover the costs of environmental studies needed for demonstration projects, but failed to pass into law.196 As this legisla190. Federal Power Act, 1516 U.S.C. §803(a)(2) (2006).
191. See, e.g., Oram & Marriot, supra note 26, at 94.
192. Energy Independence and Security Act of 2007 §631–35, 42 U.S.C.
§§17211–17215 (2012).
193. Id. §633, 42 U.S.C. §17212.
194. 42 U.S.C. §17212(b), see EERE Report to Congress, supra note 16.
195. Id. §17213.
196. See S. 630, 112th Cong. §6 (2011), “Adaptive Management and Grant Program.” More recently, the Senate Committee on Energy and Natural Resources
has begun to reconsider MHK promotion with the Marine and Hydrokinetic
Renewable Energy Act of 2013, but the bill does not include language on
adaptive management. S. 1419, 113th Cong. (2013).
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tion already attempted to do in part, Congress should amend
Title VI, Subtitle C of EISA to include an Adaptive Management and Environmental Grant Program.197 Such a program
would operate with funds already appropriated to the DOE
under EISA and would assist in alleviating some of the cost
concerns presented by adaptive management.198 Interested
developers would apply directly to DOE. Although the 2011
bill would have reserved the fund for small-scale experimental technologies, DOE funds under a new amendment may
be even better utilized if they allow for grants that deserving
projects can use through the expansion phase. Indeed, as several MHK pilot projects are already using adaptive management, the broader environmental concerns are with regard to
the long-term expansion of these projects.
As was stated during the Senate Committee on Energy
and Natural Resources’ introduction of the failed 2011 bill,
such a fund would provide a more level playing field for
MHK in the realm of renewable energy development.199 If it
had passed, the bill would have authorized funds amounting to $75 million in fiscal year 2013, taken from DOE’s
loan guarantee program.200 Still, legislation in this area is
more likely to gain traction than an amendment to the FPA;
both 2013 and 2014 have seen continued legislative support
for growth in MHK.201 Although providing funds for adaptive management is an attractive mechanism for promoting environmental protection, this third approach to integrating adaptive management into the MHK framework is
one that may work best in conjunction with either an FPA
amendment or FERC regulation. In order to ensure that
AMPs are taken seriously by developers, FERC should have
some manner of authority to require the plans and monitor
their effectiveness.

III. Conclusion
MHK technologies are poised to become a leading source of
carbon-free energy generation.202 Promotion of MHK development in the United States is certain to have both international and domestic benefits for a world combating climate
197. Such a program could be best incorporated into EISA’s “Marine and Hydrokinetic Renewable Technologies” provision by creating a new section for the
adaptive management fund and grant program. S. 360 would have taken a
similar approach by redesignating the current EISA sections 635 and 636 as
sections 638 and 389, respectively, and inserting the Adaptive Management
and Environmental Grant Program under a new section 636. Id.
198. The OPRC Project in Maine was co-funded by the DOE, thus making it much
easier for the developer to create and comply with a comprehensive adaptive
management plan.
199. Summary of S. 630 Mark Up, Ocean Renewable Energy Coalition (May
27, 2011) http://www.oceanrenewable.com/2011/05/27/summary-of-s-630mark-up/.
200. S. 630, 112th Cong. §8(a) (2011).
201. In its Report on the Defense Authorization Bill for Fiscal Year 2013, the House
of Representatives Committee on Armed Services directed the Secretary of
Defense to provide briefings on “current and future investments in test wave
marine and hydrokinetic energy technologies, the payback associated with this
investment, [and] the future of the program . . .” in furtherance of the Navy’s
energy goals. H.R. Rep. No. 112-479, at 122 (2012). See also Marine and
Hydrokinetic Renewable Energy Act of 2013, S. 1419, 113th Cong. (2013).
202. Georgia Tech Research Corporation, Assessment of Energy Production Potential
From Tidal Streams in the United States: Final Project Report 3-4 (2011), available at http://www1.eere.energy.gov/water/pdfs/1023527.pdf

change, a federal government seeking energy independence,
states attempting to fulfill Renewable Portfolio Standards,203
and developers prepared to profit from a clean and innovative
energy source. Despite significant developments in MHK
technology, regulatory uncertainties and doubts regarding
environmental impacts have thwarted the United States from
meeting its potential in harnessing marine renewable energy.
Adaptive management practices, which are based on the
collection and analysis of information early in a project’s
development, collaboration between developers, regulators,

and other stakeholders, and flexibility of regulatory oversight,
provide a comprehensive approach to addressing these uncertainties. Both developers and regulators will benefit from the
ultimate goals of this rigorous process, which are to further
the understanding of environmental impacts of MHK and
to subsequently adjust operative processes based on what is
learned. Integration of adaptive management into the regulatory scheme will help developers and regulators overcome hurdles posed by uncertainty, thus bringing them one step closer
to realization of the promise of marine renewable energy.

203. As of January 2012, at least 30 states had adopted Renewable Portfolio Standards aimed at increasing energy production from renewable sources. Tidal
energy such as MHK is one such source. Most States Have Renewable Portfolio
Standards, U.S. Energy Info. Admin. (Feb. 3, 2013), http://www.eia.gov/todayinenergy/detail.cfm?id=4850.
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How to Save the Tortoises:
Incorporating Wildlife Concerns in
Siting of the Utility-Scale Solar Farms
By Hina Gupta*
For if one link in nature’s chain might be lost, another might
be lost, until the whole of things will vanish piecemeal.1
—Thomas Jefferson

T

he long history of the desert tortoise, a species that
evolved 220 million years ago and has since remained
unchanged, presents an apt example of the saying
“survival of the fittest.”2 A recent spate of development of
commercial solar farms, however, has left this species vulnerable to extinction.3 The Ivanpah Solar Project’s impacts
on wildlife present an example of the not‑so‑sunny side of
solar power, a supposedly “environmentally‑friendly” energy
source. The desert tortoise on the project site became more
vulnerable as they were drawn out from their burrows by
clearing of the project site for construction and moving tortoise hatchlings from their natural environment to makeshift
nurseries —“[tortoises] crushed under vehicle tires, army ants
attacking hatchlings in a makeshift nursery and one small
tortoise carried off to an eagle nest, its embedded microchip
pinging faintly as it receded.”4
Despite warnings that the site was “thick with tortoise,”
Ivanpah developers continued with the project because of
the site’s ideal solar power generation potential.5 They hired
several biologists, prepared extensive environmental impact
documents, reduced the scale of the project, and even agreed
to implement costly mitigation measures to receive approval
from the Bureau of Land Management (“BLM”).6 The proj-

ect still resulted in controversy and litigation because the
initial biological assessment proved to be inadequate as the
number of desert tortoises on the site far exceeded the initial
estimates.7 The Ivanpah Project is a characteristic example of
conflict between utility-scale solar farms8 and wildlife management. The question remains as to how many threatened
species will the United States sacrifice to build utility-scale
solar farms.9
Undoubtedly, increasing greenhouse gas emissions in
the United States are making renewable energy sources like
solar an attractive alternative to coal and other traditional
energy sources.10 Both federal and state governments have
taken measures to promote renewable energy. Federal measures include the Energy Policy Act of 2005 which mandates
that BLM approve leases for power generation facilities to
produce 10,000 megawatts (MW) of non‑hydroelectricity
renewable energy on federal lands by 2015.11 States have
promoted renewable energy through the state-mandated
renewable portfolio standards (“RPS”).12 Utility‑scale solar
farms, in particular, form a huge part of achieving carbonfree energy in the United States; but even solar farms have
associated environmental challenges.13
7.	
8.	

* Hina Gupta is a J.D. 2014 candidate from The George Washington
University Law School. She would like to thank her JEEL Notes Editor
Nichole Clagett (2012–13) and Notes Adjunct Professor Michael
Saretsky for their valuable inputs and suggestions.

9.	

1.	

10.

2.	
3.	
4.	
5.	
6.	

Species Extinction, Monticello.org, http://www.monticello.org/site/research-and-collections/species-extinction (last visited Feb. 2, 2014) (referring
to Thomas Jefferson’s statements in Memoir on the Discovery of Certain Bones
of a Quadruped of the Clawed King in the Western Parts of Virginia in 1799 on
species extinction).
See Julie Cart, Saving Desert Tortoises Is a Costly Hurdle for Solar Project,
L.A. Times (Mar. 4, 2012), http://articles.latimes.com/2012/mar/04/local/
la-me-solar-tortoise-20120304.
See id.
Id. (describing impacts of Ivanpah Solar Project in California on desert
tortoises).
See id.
See id.
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11.
12.

13.

See Robert L. Glicksman, Solar Energy Development on the Federal Public Lands:
Environmental Trade-Offs on the Road to a Lower Carbon Future, 3 San Diego
J. Climate & Energy L. 107, 139 (2011–2012).
Utility-scale facilities are defined as projects that generate electricity that is
delivered into the electricity transmission grid, generally with capacities greater
than 20 MW. See Utility-Scale Solar Energy, Solar Energy Dev. Programmatic EIS Info. Ctr., http://solareis.anl.gov/guide/environment/ (last visited
Nov. 9, 2013).
Tom Zeller Jr., Clean Power Collateral Damage: Of Birds, Tortoises and the Transition From Fossil Fuels, Huffington Post (Mar. 11, 2013), http://www.huffingtonpost.com/tom-zeller-jr/collateral-damage-energy_b_2843106.html.
See Hadassah M. Reimer & Sandra A. Snodgrass, Tortoises, Bats, and Birds, Oh
My: Protected-Species Implications for Renewable Energy Projects, 46 Idaho L.
Rev. 545, 546 (2010).
The Energy Policy Act of 2005, Pub. L. No. 109-58, §211, 119 Stat. 594, 660
(2005).
See U.S. Energy Info. Admin., Annual Energy Outlook 2012 With Projections to 2035, at 12–13 (June 2012), available at http://www.eia.gov/
forecasts/aeo/pdf/0383(2012).pdf. A RPS mandates that a certain percentage
of retail electricity (i.e., not wholesale) sold in a state be from renewable sources; currently, 30 states and the District of Columbia have an enforceable RPS
or similar laws. Id. at 11.
See Alexander B. Klass, Energy and Animals: A History of Conflict, 3 San Diego
J. Climate & Energy L. 159, 193 (2011–2012).
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The Ivanpah Project site demonstrates that utility-scale
solar farms could result in direct harm to wildlife by crushing animals such as desert tortoises with construction equipment or by burning birds and bats in flight.14 The intensive
land use requirements of utility-scale solar farms also result
in indirect harm through land use conversions, habitat modification, and habitat fragmentation.15 The federal government
passed the Endangered Species Act, with President Nixon
emphasizing the importance of federal government authority to protect plants and animals from threats of harm and
extinction; thus, the federal policies of promoting renewable
energy and preserving wildlife are in direct contradiction.16
The federal and state governments have made some efforts
to mitigate the wildlife impacts of solar farms.17 For example,
in implementing President Obama’s objective of promoting
renewable energy, the Department of Interior (“DOI”) has
made efforts to identify appropriate DOI-managed lands for
solar facilities that present minimal conflicts with wildlife
and other natural resources.18 In 2010, DOI and the Department of Energy (“DOE”) proposed identifying solar energy
zones (“SEZ”) for prioritized development on public lands in
six southwestern states most suitable for “environmentallysound, utility-scale solar energy production.”19 Based on
inputs from various stakeholders, BLM identified SEZs and
avoided potential resource conflicts by reserving the public
lands not well-suited for utility-scale solar energy development for other uses.20 Federal and state agencies have been
extremely supportive of the large number of applications for
environmentally-sound utility-scale solar farms.21
Despite good faith efforts, federal, state, and private
conservation programs to minimize wildlife impacts are
inadequate.22 Even the Fish and Wildlife Service (“FWS”)
suggested that federal agencies slow down further approval
of solar farms in United States, as they deemed that the data
on solar farms’ wildlife impacts are incomplete and further
14. See infra Part II.
15. A Concentrated Solar Panels (CSP) solar plant requires approximately 6,000
acres to produce 1,000 MW of power, compared to 640–1,280 acres for a coal
fired power plant or nuclear plant to produce the same amount of power. See
Klass, supra note 13, at 193–94.
16. See President Richard Nixon, Statement on Signing the Endangered Species Act of
1973, The Am. Presidency Project (Dec. 28, 1973), http://www.presidency.
ucsb.edu/ws/index.php?pid=4090.
17. See infra notes18–20 and accompanying text.
18. See Press Release, U.S. Dep’t of the Interior, Secretary Salazar, Senator Reid
Announce “Fast Track” Initiatives for Solar Energy Development on Western
Lands (June 29, 2009), available at http://www.doi.gov/news/pressreleases/2009_06_29_release.cfm.
19. Six states are California, Nevada, Arizona, Utah, New Mexico and Colorado.
See Press Release, U.S. Dep’t of the Interior, Salazar, Chu Announce Next Step
in Nation’s March Toward Renewable Energy (Dec. 16, 2010), available at
http://www.doi.gov/news/pressreleases/Salazar-Chu-Announce-Next-Step-inNations-March-toward-Renewable-Energy-Future.cfm; see also Bureau of
Land Mgmt., U.S. Dep’t of Interior & U.S. Dep’t of Energy, Final Programmatic Environmental Impact Statement for Solar Energy Development in Six Southwestern States, ES-1 (July 2012), available at http://
solareis.anl.gov/documents/fpeis/index.cfm.
20. See id. at ES-7.
21. See Klass, supra note 13, at 193.
22. See Cart, supra note 2; Steve Belinda, Solar Projects in West Require Responsible Development, NewWest (Apr. 22, 2011), http://www.newwest.net/topic/
article/solar_projects_in_the_west_require_responsible_development/C35/
L35/.
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studies are needed to analyze the full scope of such impacts
of these projects on the wildlife before committing federal
lands to irreversible land use change to solar farms.23
This Note argues that only a combination of actions by
federal and state agencies would make wildlife-friendly solar
energy development possible in the southwestern states. Four
actions are proposed: (1) Congress should modify BLM’s
governing statute to incorporate substantive wildlife protections and establish wildlife conservation land banks (2)
state governors should issue executive orders mandating that
state agencies enter into a Memorandum of Understanding
(“MOU”) with federal agencies to coordinate solar farm
approvals; (3) states should enact or modify state energy regulations to mandate preparation of a state solar energy conservation plan; and (4) states should enact or modify energy
regulations to provide more funding to Natural Heritage
Inventory Programs (“NHIP”). These actions would ensure
realization of the federal government’s goal of quick development of environmentally sensitive solar projects in the southwestern states.
Part I of this Note examines solar energy in general, the
common techniques for harnessing solar energy at a commercial scale, and the current federal efforts at promoting
solar energy. Part II discusses the negative environmental
effects of solar energy, particularly on wildlife and wildlife
habitats. Part III analyzes major federal regulations affecting the siting of utility-scale solar farms. Part IV provides a
description of the common siting constraints imposed by the
states on utility-scale solar farms, with particular emphasis
on California, Arizona, and Nevada and the conflict between
federal and state agencies in balancing wildlife conservation
and solar energy development. Lastly, Part V concludes with
recommendations to ensure wildlife-friendly, utility-scale
solar farms for implementation at the federal and state levels.

I.

Overview of Solar Energy in the United
States

Solar energy is considered to be one of the most abundant
and cleanest renewable energy sources available,24 yet solar
energy accounts for less than 1% of the total electricity generated in the United States.25 Nonetheless, solar electricity
generation is one of the fastest growing renewable electricity sectors, increasing by more than 86% from 2010–2011.26
Based on these growth trends, it is estimated that solar power
could provide as much as 14% of United States electricity

23. See Chris Clarke, U.S. Fish & Wildlife Service Wants Moratorium on Solar Power
Towers, Rewire and KCET (Aug. 23, 2012), http://www.kcet.org/news/rewire/solar/concentrating-solar/usfws-wants-moratorium-on-solar-power-towers.html.
24. Beyond Coal Solar, Sierra Club, http://content.sierraclub.org/coal/solar (last
visited Nov. 4, 2012).
25. Total Energy, Annual Energy Review Statistics 2011, U.S. Energy Info. ���
Admin. (Sept. 2012), http://www.eia.gov/totalenergy/data/annual/showtext.
cfm?t=ptb0802a.
26. Rachel Gelman, U.S. Dep’t of Energy, 2011 Renewable Energy Data
Book 17 (Scott Gossett ed., rev. 2013).
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demand by 2030 and 27% by 2050.27 Both federal and state
governmental efforts in creating incentive programs, grants,
and loans to further promote solar energy would perpetuate this growth trend.28 The following subsections discuss the
main solar technologies suitable for utility-scale solar facilities in the United States and the federal government efforts
to promote solar energy.

A.

Solar Energy in General

There are two main types of solar technologies suitable for
utility-scale solar facilities: concentrated solar power (“CSP”)
and photovoltaic (“PV”).29 CSP converts solar power into
thermal energy by using mirrors or lenses; the thermal
energy generated is then used to drive steam turbines or other
devices to generate power.30 For commercial scale electricity generation, CSP technologies require large areas for solar
radiation collection.31
The PV system converts sunlight directly into electricity
by capturing light energy using solar panels, which creates an
electric current.32 Solar cells for PV systems are generally very
small and each one may be capable of generating only a few
watts of electricity.33 Typically, several PV cells are combined
into modules, which are then assembled into PV arrays—
usually several meters on a side.34 For utility-scale electricity
generation, hundreds of PV arrays are interconnected to form
a single, large system on several acres of land.35

B.

Federal Efforts to Promote Solar Energy

Carbon dioxide emissions in the United States have increased
by 10% between 1990 and 2011.36 To address increasing
greenhouse gas emissions, the DOI officially designated
renewable energy development as its priority and outlined
the expansion of renewable energy on federal lands through a
Department Order.37 The Secretary of the Interior, Ken Sala27. U.S. Dep’t of Energy, Sun Shot Vision Study 1 (June 2012), available at
http://www.nrel.gov/docs/fy12osti/54294.pdf (last visited Nov. 9, 2013).
28. See Alexandra B. Klass, Property Rights on New Frontier: Climate Change, Natural Resource Development, and Renewable Energy, 38 Ecology L.Q. 63, 66
(2011).
29. See Solar Technology, Solar Energy Indus. Ass’n, http://www.seia.org/policy/
solar-technology (last visited Mar. 21, 2013).
30. See U.S. Dep’t of Energy, supra note 27, at 3.
31. See id.; Concentrating Solar Power (CSP) Technologies, Solar Energy Dev.
Programmatic EIS Info. Ctr., http://solareis.anl.gov/guide/solar/csp/index.
cfm (last visited Jan. 18, 2013).
32. See Photovoltaic (Solar Electric), Solar Energy Indus. Ass’n, http://www.seia.
org/policy/solar-technology/photovoltaic-solar-electric (last visited Sept. 23,
2013).
33. See Small Solar Electric System Arrays, Energy Savers, U.S. Dep’t of Energy,
http://energy.gov/energysaver/articles/small-solar-electric-systems (last updated July 1, 2012).
34. See Solar Photovoltaic Technologies, Solar Energy Dev. Programmatic EIS
Info. Ctr., http://solareis.anl.gov/guide/solar/pv/index.cfm (last visited Jan.
18, 2013).
35. See id.
36. Overview of Greenhouse Gases, U.S. Envtl. Prot. Agency, http://www.epa.
gov/climatechange/ghgemissions/gases/co2.html (last visited Jan. 16, 2013).
37. Order used by the Secretary is Section 211 of the Energy Policy Act of 2005.
Order issued under the authority of §2 of Reorganization Plan No. 3 of 1950
(64 Stat. 1262) as amended, and pursuant to the provisions of §211 of the
Energy Policy Act of 2005 (Pub. L. No. 109‐58). See Secretary Ken Salazar,
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zar, stated in a press release that “[t]he two dozen areas [that
the DOI is] evaluating could generate nearly 100,000 [MW]
of solar electricity. With coordinated environmental studies,
good land use planning and zoning and priority processing,
we can accelerate responsible solar energy production . . . .”38
As of August 2011, BLM had received more than three hundred applications and had seventy-nine pending applications
for utility-scale solar energy projects.39 The pending applications covered 685,037 acres of BLM-administered land with
the capacity to generate an estimated 33,313 MW.40

II.

Negative Impacts of Utility-Scale Solar
Farms on Wildlife

Solar energy is an appealing idea to environmentalists, but
the potential impacts of siting specific projects has turned
out to be a contentious issue.41 The large amount of land
needed by solar facilities can result in negative environmental impacts, particularly on wildlife.42 Large open
tracts of undisturbed land suitable for solar energy collection usually are also biologically rich habitats with a
vast array of animals and plants.43 The large solar panels of
the solar farms also result in significant negative aesthetic
impacts.44 Usually located far from urban areas, the solar
farms also require upgrading or replacing existing transmission lines, causing even larger impacts from construction activities and expansion of disturbed land area under
transmission lines.45
Solar farms can result in direct harms to animals. Construction activities such as bulldozing new roads and grading solar collection sites can destroy plant life and may also
kill animals that cannot escape heavy earthmoving equipment.46 CSP systems, which function by super-heating the
surrounding air to as high as 800 degrees, can burn birds,
bats, and insects in flight when passing near the solar panel

38.

39.

40.
41.
42.
43.
44.
45.
46.

Bureau of Land Mgmt., U.S. Dep’t of Interior, Order #3285, Renewable Energy Development by the Department of the Interior (Mar.
11, 2009), available at http://www.blm.gov/or/energy/opportunity/files/order_3285.pdf.
Press Release, supra note 18. See also Instruction Memorandum No. 2007097 on Solar Energy Development Policy, Bureau of Land Mgmt., U.S.
Dep’t of the Interior (2007), available at http://www.blm.gov/wo/st/en/info/
regulations/Instruction_Memos_and_Bulletins/national_instruction/2011/
IM_2011-003.html.
See Bureau of Land Mgmt., U.S. Dep’t of Interior & U.S. Dep’t of Energy, Supplement to the Draft Programmatic Environmental Impact
Statement for Solar Energy Development in Six Southwestern States,
at Appendix A: 1.2 (Oct. 2011), available at http://solareis.anl.gov/documents/supp/Appendix_A.pdf.
See id. at A-1.
See Press Release, Natural Res. Def. Council, Right Idea, Wrong Place: Groups
Sue Solar Project to Protect Imperiled Wildlife and Wild Lands (Mar. 26,
2012), available at http://www.nrdc.org/media/2012/120326a.asp.
See infra notes 46–54 and accompanying text.
See Klass, supra note 13, at 194.
Solar Energy Development Environmental Considerations, Solar Energy Dev.
Programmatic EIS Info. Ctr., http://solareis.anl.gov/guide/environment/
index.cfm (last visited Mar. 21, 2013).
Robert Glennon & Andrew M. Reeves, Solar Energy’s Cloudy Future, 1 Ariz. J.
Envtl. L. & Pol’y 91, 94 (2010).
See Sarah Pizzo, When Saving the Environment Hurts the Environment: Balancing Solar Energy Development With Land and Wildlife Conservation in a Warming Climate, 22 Colo. J. Int’l Envtl. L. & Pol’y 123, 137–38 (Winter 2011).
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towers.47 Further, improper mirror focusing can “focus high
temperature beams on plants and animals, causing burns,
retinal damage, and fires.”48 CSP solar plants, which are usually located in desert and arid areas, have significant water
requirements and consequently can substantially strain
aquatic species and other desert animals in already waterconstrained regions.49
Direct wildlife impacts, such as habitat destruction and
habitat fragmentation, could result from construction,
maintenance, and operation of utility-scale solar plants.50
Habitat destruction occurs when the land within the solar
collection field is graded in preparation for construction.51
The site remains unsuitable for wildlife during the project’s
lifetime because the large fields of solar collectors interfere
with the natural sunlight, rainfall, and drainage at the facility, causing alterations to the local ecosystem.52 This can
result in shifts in various plant and animal populations.53
Habitat fragmentation makes it difficult for animals to find
food, water, shelter, mates, and protection from predators,
thus forcing “wildlife to live on an ever-shrinking islands
of habitat.”54 Solar development may also affect migratory
populations by cutting off migration corridors and eliminating staging grounds.55
In short, the positive environmental effects of solar energy
must be balanced with its potential to harm wildlife and
damage ecosystems.56 Given the multitude of identified
impacts of utility-scale solar farms on wildlife, federal and
state agencies must thoroughly consider the impacts of the
solar farms during the approval process.

III. Major Federal Laws Governing Siting of
Utility-Scale Solar Farms
In siting of solar farms, the developers must account for ecologically sensitive resources, including wildlife, to configure
the project so that they comply with the laws and regulations
governing the effects on these resources. Presented below is
an overview of environmental laws pertaining to the effects
of solar farms development.

47. See id. at 138.
48. Id.; see also Solar Energy Development Environmental Considerations, supra note
44.
49. See Klass, supra note 13, at 194.
50. See Solar Energy Development Environmental Considerations, supra note 44.
See also Pizzo, supra note 46, at 136. Habitat fragmentation is habitat alteration “resulting in spatial separation of habitat units from a previous state of
greater continuity.” C. Michael Hogan, Habitat Fragmentation, Encyclopedia
Earth, http://www.eoearth.org/article/Habitat_fragmentation?topic=58074
(last updated May 5, 2013).
51. See Pizzo, supra note 46, at 136.
52. See id.
53. See id. at 137.
54. See id.
55. See id. Staging areas are resting and feeding places of migratory birds, where
the birds take temporary shelter. See Kerry Scanlan et al., Bird Migration Facts,
Zoological Soc’y of Milwaukee, http://www.zoosociety.org/conservation/
bwb-asf/library/BirdMigrationFacts.php (last accessed Mar. 21, 2013).
56. See Pizzo, supra note 46, at 133.
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Federal Land Policy and Management Act

Under the Federal Land Policy and Management Act
(“FLPMA”),57 BLM approves solar energy projects on public lands as rights-of-way (“ROW”) authorizations58 if the
proposed project is found to be consistent with BLM’s land
use plans.59 FLPMA requires BLM to develop land use plans
or resource management plans for BLM-administered lands
based on principles of multiple use and sustained yield,
accommodating a host of potentially conflicting uses, with
none of those uses predominating the others.60 FLPMA,
however, gives little planning direction to BLM concerning
wildlife management.61 FLPMA lacks any requirement to
maintain wildlife diversity or habitat health, giving BLM virtually unfettered discretion to manage land resources under
its jurisdiction.62
In 2009, BLM established a fast-track application review
process for a list of priority energy projects, including utilityscale solar projects, which had established sufficient progress
in environmental review and public participation under federal environmental provisions.63 BLM justified the fast-tracking based on the capacity of these solar projects to replace
conventional energy sources and by incorporating sound
environmental procedures and mitigation measures.64 BLM
asserts that it took all necessary steps to avoid “unnecessary
or undue degradation” of natural environment under its fasttracking process.65 For example, BLM issued a draft mitigation measures document identifying a preliminary list and
descriptions of project-specific plans required from each solar
project.66 The terms and conditions of each ROW authoriza57. The Federal Land Policy & Management Act of 1976 (FLPMA), 43 U.S.C.
§§1701 et seq. (1976).
58. A ROW authorization is a land use authorization under FLPMA by BLM “to
authorize the use of a right of way over, upon, under, or through public lands
for construction, maintenance, and termination of a [specific] project for a
specified period of time.” ROW At-a-Glance, Bureau of Land Mgmt., http://
www.blm.gov/id/st/en/prog/lands_and_realty/ROW.html (last updated Nov.
27, 2012). Any project causing or resulting “in appreciable alteration to public
lands requires a ROW grant from the BLM.” Id. This includes solar energy
projects. See id.
59. Right-of-way authorizations are processed according to Title V of FLPMA. See
43 U.S.C. §§1761–71; 43 C.F.R. §2801 (2011).
60. See 43 U.S.C. §1702(h). See also Glicksman, supra note 7, at 125–26 (stating
that while balancing multiple uses, BLM should “give priority to protecting
areas of critical environmental concern, consider present and potential uses of
the public lands, consider the relative scarcity of the values involved and the
availability of alternative means and sites for realization of those values, weigh
long- and short-term public benefits, and require compliance with federal and
state pollution control laws”).
61. See Karin P. Sheldon, Mother Nature’s Challenge: Managing Energy as If Wildlife
Matters, 55 RMMLF-INST 15-1, §15.05[3][c] (2009).
62. See id.
63. BLM recognized priority projects had “demonstrated sufficient progress in environmental review and public participation processes under FLPMA, NEPA,
and other federal environmental statutes to potentially be cleared for approval
by December 2010, making them eligible for economic stimulus funding under the [American Recovery and Reinvestment Act].” Glicksman, supra note
7, at 129–31.
64. See id. at 131–32.
65. See id. at 132.
66. See generally Instruction Memorandum No. 2007-097 from Director of Bureau of Land Mgmt. on Solar Energy Development Policy to All Field Officials
(Apr. 4, 2007), available at http://www.blm.gov/wo/st/en/info/regulations/
Instruction_Memos_and_Bulletins/national_instruction/2007/im_2007-097
__.html.
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tion incorporated these plans in the development plan of the
project and the project developer had to fully comply with
the plan’s terms.67 If needed, BLM identified preparation of
additional plans for individual solar energy projects based on
the information in the application.68
The full extent of the damage from the projects approved
through the fast-tracking process is yet to be seen.69 But the
quick approval process leaves the possibility of insufficient
consideration of potentially adverse wildlife impacts, given
that some of these effects become apparent during project
construction and operation stages.70 For example, FWS has
openly expressed concerns about the large number of solar
farms being approved on federal lands, given the lack of complete information on extent of the wildlife impacts from the
solar farms.71 This problem is already apparent in the Ivanpah Project, where BLM’s initial biological assessment proved
inadequate as the number of desert tortoise on the site far
exceeded the initial estimates and the BLM underestimated
the adverse impacts of the project on the desert tortoise and
its habitat.72 The original biological assessment concluded
that only dozens of animals were at risk, while subsequent
BLM’s findings showed that the project may “cause loss of
about 3,300 acres of tortoise habitat and the deaths of more
than 600 tortoises.”73

B.

National Environmental Policy Act

The National Environmental Policy Act of 1970 (“NEPA”)74
is a procedural statute requiring all federal agencies to consider the environmental impacts of their proposed actions
before making decisions.75 Environmental review requirements under NEPA are triggered by “major federal actions
significantly affecting the human environment.”76 NEPA
may apply even if the project is not located on federal lands.77
For example, NEPA review is required when projects are
supported by federal funding, require a federal permit or
approval, or affect federally listed species under the Endangered Species Act (“ESA”).78 As a procedural statute, NEPA
only requires a full disclosure of environmental impacts and
potential mitigation measures; no substantive requirements
are imposed.79
Once NEPA is triggered, the requisite degree of environmental review may vary in terms of scope and stringency
based on a number of factors including the size of the project
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

See 43 C.F.R. §2804.25(b) (2013).
See id.
See Glicksman, supra note 7, at 135–36.
See id.
See Clarke, supra note 23 (discussing FWS concerns regarding Rio Mesa and
Hidden Hills project impacts on birds, bats and insects from solar flux).
See Glicksman, supra note 7, at 139.
Id.
The National Environmental Policy Act (NEPA) of 1969, 42 U.S.C. §§4321
et seq. (1969).
See id.
See 42 U.S.C. §4332(2)(c).
See 40 C.F.R. §1508.18(a)–(b) (2012).
See id.
See generally Robertson v. Methow Valley Citizens Council, 490 U.S. 332
(1989).
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and the extent of the potential environmental impacts.80 The
duration of the environmental review process depends on the
kind of environmental impacts document being prepared
for a particular project by the agency.81 Such documents
may include a Categorical Exclusion, an Environmental
Assessment (“EA”), or an Environmental Impact Statement
(“EIS”).82 Depending on the document being prepared, the
review process may last between a few months and several
years.83 Federal agencies can overcome the delay through
preparation of programmatic EIS (“PEIS”) document, a
coordinated environmental review process for several related
projects, on which the developers can piggyback to prepare
environmental analyses for individual projects.84 But PEIS
lacks location-specific impacts of an individual project such
as impacts on groundwater availability, wildlife habitat, vegetation, scenic resources, the presence of endangered or threatened species, and the presence of cultural resources that vary
from site to site.85
DOE and BLM prepared one such PEIS in the form of
the Final PEIS for Solar Energy Development in Six Southwestern States (“Solar PEIS”).86 The Solar PEIS assessed the
environmental, social, and economic impacts of solar energy
development on BLM-managed lands in Arizona, California, Colorado, Nevada, New Mexico, and Utah.87 The Solar
PEIS identified seventeen SEZs covering about 285,000 acres
of public lands as priority areas for utility-scale solar development, with an additional 19 million acres of land available
for application and review through additional environmental criteria.88 The identified SEZs were evaluated for their
solar energy generation potential, environmental qualities,
presence of sensitive plant or animal species, and other environmental factors.89 Based on the Solar PEIS analysis, BLM
anticipated making land use plan amendments identifying
which lands were open to utility-scale solar energy development and anticipated establishing mandatory design features
and new policies applicable to solar energy development on
BLM-administered lands.90
The Solar PEIS reflects BLM’s effort at minimizing
wildlife damage at approved utility‑scale solar facilities.91
However, the Solar PEIS did not evaluate the localized
impacts of project construction and operation and the general solutions to problems proposed in the Solar PEIS may

80. See 40 C.F.R. §1508.27 (2013). See also Roger L. Freeman & Ben Kass, Siting
Wind Energy Facilities on Private Land in Colorado; Common Legal Issues, 39
Col. Law. 43, 46 (May 2010), available at http://www.dgslaw.com/images/
materials/Freeman-Kass_ColoLaw_SitingWindEnergy.pdf.
81. See Freeman & Kass, supra note 80, at 46.
82. See 40 C.F.R. §§1508.4, 1508.9, 1508.11.
83. See Freeman & Kass, supra note 80, at 46.
84. See id.
85. See Glicksman, supra note 7, at 144.
86. U.S. Dep’t of Energy & Bureau of Land Mgmt., Final PEIS for Solar
Energy Development in Six Southwestern States (July 2012), available
at http://solareis.anl.gov/documents/fpeis/index.cfm.
87. See id.
88. Id.
89. See Freeman & Kass, supra note 80, at 46.
90. See id.
91. See supra note 87–88 and accompanying text.
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prove to be ineffective at individual site.92 BLM has recognized its obligation to prepare site-specific environmental
reviews for individual utility-scale solar energy development proposals in addition to the Solar PEIS.93 However,
the past efforts of DOI agencies to pursue NEPA shortcuts have not fared well in analyzing individual project
level impacts. For example, for Gulf of Mexico oil leases,
DOI agencies routinely prepared EAs and EIS that piggybacked on previously prepared PEIS concerning broad
programmatic actions “even where those documents lacked
the level of detail needed to properly evaluate subsequent
site-specific projects.”94 These individual projects level EA
and EIS relying on PEIS documents were later found to be
inadequate.95 Therefore, BLM should allot adequate time
and resources to conduct thorough environmental studies
of individual projects and to formulate effective protective
measures at a site-specific level, rather than a quick review
using recycled research and broad impacts discussion from
the Solar PEIS.96 The need for increased resources and time
for environmental review is even more apparent after the
Ivanpah Project, where construction had to be halted midway because BLM’s initial environmental clearance proved
inadequate given the inaccuracies in the EIS.97

C.

Endangered Species Act

The ESA98 is “the most comprehensive legislation for the preservation of endangered species ever enacted by any nation.”99
The purpose of the ESA is to conserve and restore species that
have been listed by the federal government as either endangered or threatened (“listed species”) and to conserve the
ecosystems upon which listed species depend.100 If an action
potentially affects a listed species or its critical habitat,101 the
ESA requirements are triggered along with NEPA review.102
Three provisions of ESA are very pertinent for siting, construction and operation of solar farms.

92. See Solar Energy Program, Bureau of Land Mgmt., http://blmsolar.anl.gov/
program/ (last visited Nov. 9, 2013).
93. Notice of Intent To Prepare a Programmatic Environmental Impact Statement
To Evaluate Solar Energy Development, Amend Relevant Agency Land Use
Plans, and Provide Notice of Proposed Planning Criteria, 73 Fed. Reg. 30910
(May 29, 2008) (“Site-specific environmental reviews are expected to be tiered
to the PEIS and to be more effective and efficient because of the PEIS.”).
94. Glicksman, supra note 7, at 137–38.
95. Id.
96. See id. at 147.
97. See id. at 139.
98. Endangered Species Act, 16 U.S.C. §§1531–1543 (2006).
99. See Tenn. Valley Auth. v. Hill, 437 U.S. 153, 180 (1978). The term “species” includes any subspecies of animal or plant, and any distinct population
segment of any animal species that interbreeds when mature. See 16 U.S.C.
§1532(15). A species is “endangered” if it is in danger of extinction throughout
all or a significant portion of its range. See §1532(6). A species is “threatened”
if it is likely to become an endangered species within the foreseeable future.
§1532(20).
100. See 16 U.S.C. §1531(b).
101. Critical habitat is defined as occupied areas with features that are essential for
the “conservation” of the species in question, and which may require special
management considerations or protection. See §1532(5)(A).
102. See National Environmental Policy Act of 1969, 42 U.S.C. §4332(C) (1982).
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Section 7: The Consultation and Conservation
Duties

Section 7 of the ESA requires that any action authorized,
funded, or carried out by a federal agency would not jeopardize the continued existence of a listed species or adversely
modify its critical habitat.103 Consequently, a federal agency
considering the taking104 of a listed species must consult
with FWS.105 Impacts to the listed species are minimized
through incorporating mitigation measures in the agency’s
project description.106 These mitigation measures could
include protection of off-site listed species habitats, including
purchase of credits in a conservation bank.107 The Ivanpah
Project illustrates that commercial solar farms’ intensive land
requirements in undisturbed desert areas are highly likely to
affect federally listed species, triggering section 7 consultation requirements.108

2.

Section 9: The Takings Prohibition

Section 9 of the ESA prohibits the taking of any listed species by “any person subject to the jurisdiction of the [United
States].”109 Thus, the taking prohibition applies to federal
agencies, state agencies, organizations, and individuals. If
utility-scale solar farms result in a taking of a listed species, section 9 prohibitions would apply. In 1983, Congress
amended the ESA to include section 10, which provided an
exception to the absolute taking prohibition of endangered
species under section 9.110

3.

Section 10: Incidental Take Permit

Under section 10, landowners may obtain an Incidental Take
Permit for taking listed species if such taking is “incidental
to, and not the purpose of, the carrying out of an otherwise
lawful [development] activity.”111 In exchange for this Incidental Take Permit, the landowner must prepare a Habitat
Conservation Plan to minimize and mitigate the impacts of
the taking.112 Recommended off-site mitigation could include
purchasing credits in an approved conservation bank.113
103. 16 U.S.C. §1536.
104. The term “take” means to harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, or collect, or to attempt to engage in any such conduct. §1532(19).
105. See §1536(a).
106. See U.S. Fish & Wildlife Serv., U.S. Dep’t of Interior, Guidance for
the Establishment, Use, and Operation of Conservation Banks 4 (May
2003), available at http://www.fws.gov/endangered/esa-library/pdf/Conservation_Banking_Guidance.pdf.
107. See id. Conservation banking allows some “landowners to assemble and restore
significant holdings of prime habitat for listed species and to market “credits”
in the habitat to other landowners in need of mitigation habitat to satisfy their
HCP permit.” J.B. Ruhl, Regulation by Adaptive Management—Is It Possible?,
7 Minn. J.L. Sci. & Tech. 21, 43–44 (2005). See also infra at 161–65 and accompanying text for details on conservation banking.
108. See Pizzo, supra note 46, at 153 (discussing that wildlife harm from solar energy development meet the regulatory definition of “harm” under the ESA,
triggering section 7 consultation).
109. See 16 U.S.C. §1538(a)(1) (1973).
110. See 16 U.S.C. §1539(a) (1988).
111. See id. §1539(a)(1)(B).
112. See id. §1539(a)(2)(A).
113. See U.S. Fish & Wildlife Servs., U. S. Dep’t of Interior, supra note 106, at 4.
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The Ivanpah Project is an example of wildlife conservation in solar farms being inadequate despite the ESA’s current
stringent requirements.114 One of the major reasons is a lack
of research and information on the effect of commercial solar
farms on wildlife.115

IV.

Siting Constraints Imposed by States on
Utility-Scale Solar Farms

Traditionally, states served the role of protecting natural
resources and were the chief stewards of wildlife within
their borders.116 At least one court recognized that scientific uncertainty may exist regarding an animal’s classification as threatened or endangered at the federal level, a gap
which the states can fill.117 This state authority applies not
only to a state’s indigenous species but to nonindigenous
species as well.118
Even FLPMA acknowledges states’ role in protecting their
natural resources by explicitly preserving the “responsibility and authority of the States for management of fish and
wildlife.”119 DOI’s Fish and Wildlife Policy also emphasizes
on state’s broad trustee and police powers for conservation
of fish and wildlife within their borders.120 However, federal
deference to states’ role in wildlife management has been
somewhat narrowed in the case of conflicts between wildlife
and energy development on federal lands.121 For example,
western states have increasingly recognized that “unbridled
energy development threatens wildlife and other significant resources and activities essential to the communities
and economies of the region.”122 Yet, BLM continues granting leases for oil and gas development over the objections
from the state politicians and the environmental community.123 There is a risk that the trend of BLM granting leases
despite state objections might continue for utility-scale solar
farms.124 Still, states may find ways to impose their wildlife
and environmental regulations on solar farm developers.

A.

State Approval Process for Siting of Solar Farms

Ideal solar project location sites almost always have clear skies
and lack objects such as mountains, trees, and buildings that
block the sun’s rays.125 Accordingly, solar energy developers
and several government agencies have targeted the southwest
114. See Glicksman, supra note 7, at 139.
115. See Clarke, supra note 23.
116. See Susan George & William J. Snape III, State Endangered Species Act, in Endangered Species Act: Law, Policy, and Perspective 344, 345 (Donald C.
Baur & WM. Robert Irvin eds., 2d ed., 2010).
117. See Nettleton Co. v. Diamond, 27 N.Y.2d 118, 124 (N.Y. 1970) (upholding
New York statute that enumerated species not present on the federal list).
118. See id. at 122.
119. 43 U.S.C. §1732(b).
120. 43 C.F.R. §24.3(a) (rev. 2011).
121. See Sheldon, supra note 61, at §15.07.
122. Id.
123. Id.
124. See id. at §15.06 (discussing that Western states are worried about the consequences of BLM approvals for energy leases that threaten wildlife and other
resources important for the local community).
125. Pizzo, supra note 46, at 133.
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portion of the United States—California, Colorado, Arizona, New Mexico, Utah, and Nevada—as an ideal region
for large-scale solar energy development.126 Much of this area
is characterized as flat, hot, dry desert, receiving an average
of 340 days of sunshine per year and very little precipitation.127 The arid conditions have led to large pieces of land
that are incapable of supporting large, shade‑producing vegetation and are subsequently devoid of human presence.128
As seventy-six of the seventy-nine pending applications for
utility-scale solar projects with the BLM are in California,
Arizona, and Nevada, this Note focuses on the general siting
process of power facilities in these states.129

1.

Common Features of Siting Process for Power
Facilities in California, Arizona, and Nevada

California’s, Arizona’s, and Nevada’s RPS requirements are
driving the growth of solar energy in those states.130 The
states’ public utility or energy commissions are responsible
for issuing environmental clearances for construction of an
energy generation facility of a certain size.131 Smaller-sized
facilities are cleared at county or local level.132 As part of the
permitting process, utility commissions may impose reasonable conditions on a project.133
The states’ energy commissions and counties work with
wildlife agencies to get wildlife concerns incorporated
into the approval decisions.134 The states’ wildlife agencies review the commercial solar projects’ development
plans for consistency with agencies’ policies, management
plans, and programs.135 The agencies then provide projectspecific recommendations to mitigate the adverse wildlife
impacts, but they do not have the final say in approval of
the facility.136
126. See W. Governors’ Ass’n & U.S. Dep’t of Energy, Western Renewable
Energy Zones—Phase 1 Report, 11–12 (June 2009), available at http://
www.westgov.org/component/content/article/102-initiatives/219-wrez.
127. See Michael Riley, Greens, New-Energy Backers at Odds Over Use of Desert,
Denver Post (Sept. 3, 2009), http://www.denverpost.com/ci_13257517..
128. See Pizzo, supra note 46, at 133.
129. See generally Bureau of Land Mgmt., U.S. Dep’t of Interior & U.S. Dep’t
of Energy, supra note 39, at 7.
130. California utility companies must produce 33% of electricity using renewable
energy sources by 2020; Arizona requires 15% of electricity sales to be renewable by 2025; and Nevada mandates a 25% renewable generation share of sales
by 2025. See U.S. Energy Info. Admin., supra note 12, at 12.
131. California Energy Commission grants site certification for facilities of 50 MW
or larger. See Cal. Pub. Res. Code §25543 (West 2013). Arizona Power Plant
and Transmission Line Siting Committee (APPTLSC) provides Certificate of
Environmental Compatibility (CEC) to build power plants of 100 MW or
more. See Ariz. Rev. Stat. Ann. §§40-360, 40-360.01 (2012). Public Utilities
Commission of Nevada issues a permit for construction of electrical facilities,
including solar energy facilities of up to 70 MW capacity. See Nev. Rev. Stat.
Ann. §704.860 (West 2012).
132. Id.
133. See Cal. Pub. Res. Code §25514 (West 2013); Nev. Rev. Stat. Ann.
§704.890 (West 2012); Ariz. Rev. Stat. Ann. §40-360.06 (2012).
134. See Cal. Pub. Res. Code §25506 (West 2013); Nev. Rev. Stat. Ann.
§704.875 (West 2012); Ariz. Rev. Stat. Ann. §40-360.06 (2012).
135. See Cal. Pub. Res. Code §25523(d) (West 2013); Nev. Rev. Stat. Ann.
§704.875 (West 2012); Ariz. Rev. Stat. Ann. §40-360.06 (2012).
136. See Cal. Pub. Res. Code §§25523(d)(1), 25525 (West 2013); Nev. Rev.
Stat. Ann. §704.890 (West 2012); Ariz. Rev. Stat. Ann. §40-360.06(C)
(2012).
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Additionally, the three states provide energy developers
with on-site wildlife and habitat information through voluntary NHIPs.137 The NHIP of each of the three states is
a government‑operated database, maintaining the lists of
rare, threatened, and endangered species, as well as individual species, biological communities, and habitat areas in
their respective states.138 An effort is made to keep the databases current with an accurate account of the endangered
species in the state,139 but limited funding and limits to
access of private lands for surveying can provide roadblocks
in this regard.140
In addition to the general siting requirements, California has taken additional steps that might impact the siting
of solar facilities. California and DOI have entered into an
MOU to fast‑track all renewable energy projects in the state
by creating a Renewable Energy Policy Group that oversees
and coordinates the permitting processes of all involved federal and state agencies.141 California is also preparing a Desert Renewable Energy Conservation Plan that identifies top
priority areas within the state for the development of solar
power and other types of renewable energy.142

2.

Conflict Between Federal, State, and Local
Governments

Though federal land systems play a large role in assuring
survival of the nation’s precious wildlife heritage, they are
either too small or too fragmented to provide viable habitats
for wildlife and ecosystem diversity.143 Additionally, due to
the large land requirements of commercial scale solar projects, it is highly unlikely that a project might be located
on parcels with a single owner.144 Any solution to encourage wildlife-friendly solar development must include state
and local governments because the development of private,
state government, or local government-owned lands would
be under the purview of state and local laws.145 Even the
projects completely located on federal lands may require
local and state approvals for actions such as acquiring water
rights, affecting state endangered species, planning access
through state roads, or locating transmission facilities on
state and local land.146
137. See Visit Local Programs, NatureServe, http://www.natureserve.org/visitLocal/ (last visited Apr. 6, 2012) (follow California, Arizona, and Nevada in
“Programs for United States” drop-down menu).
138. See Lee Paddock & Lea Colasuonno, Minimizing Species Disputes in Energy
Siting: Utilizing Natural Heritage Inventories, 87 N. Dak. L. Rev. 603, 604
(2011).
139. Id. at 606.
140. Id. at 623.
141. See generally U.S. Dep’t of Interior, Memorandum of Understanding Between
the State of California and the Department of the Interior on Renewable Energy 2 (2009), available at www.energy.ca.gov/33by2020/mou/2009-10-12_
DOI_CA_MOU.PDF [hereinafter MOU].
142. See John Copeland Nagle, See the Mojave!, 89 Or. L. Rev. 1357, 1396 (2011).
143. See Sheldon, supra note 61, at §15.08.
144. See Glicksman, supra note 7, at 151.
145. See Pizzo, supra note 46, at 156 (stating that BLM management of resources
should be consistent with state and local government planning).
146. See, e.g., Ryan Tracy, U.S. Approves Three Renewable-Energy Projects on Federal
Land, Wall St. J. (Mar. 13, 2013, 5:23 p.m.), http://online.wsj.com/article/
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In the past, BLM has acted inconsistent with the states’
wildlife protections acts and mandates.147 BLM also does not
substantively prioritize protection of wildlife and species of
concern and only commits to this cause when it is consistent
with the agency’s purposes.148 For example, BLM’s proposal
to lease out New Mexico’s Otero Mesa area, which is the
largest publically-owned expanse of Chihuahuan Desert and
home to a host of listed species,149 was found to be inconsistent with several of New Mexico’s laws.150 Thus, the states
and the federal agencies must coordinate for optimal wildlife
conservation in siting solar facilities, even when the facility is
located entirely on federal lands.

V.

Proposed Solution

Both state and federal legal paradigms provide limited meaningful constraints on land managers to balance solar energy
facilities’ siting against other resources.151 It has been said
that due to nation’s need for energy security, Congress should
“go easy” on renewable energy development when it conflicts
with wildlife management.152 However, current environmental laws do not allow renewable energy projects a total free
pass.153 Consequently, resolving conflict between solar farms’
siting and wildlife conservation by developing solutions
within the current legal paradigms is vital. Considering that
a utility-scale solar project usually requires both federal and
state permits for compliance with wildlife laws and regulations, only a solution combining both federal and state level
actions would be comprehensive in minimizing such conflicts. This Part proposes: (1) modifying FLPMA to incorporate wildlife concerns in decisionmaking and to establish
wildlife conservation banks for solar farms on federal lands;
(2) executing an MOU between the state and federal agencies to coordinate solar farm approvals under the Solar PEIS;
(3) enacting or modifying state energy regulations to mandate preparation of a state solar energy conservation plan;
and (4) enacting or modifying state energy regulations to
provide more funding to NHIPs.

A.

Federal Level

The following subsection provides the proposals for improving incorporation of wildlife concerns at the federal level.
The major proposals at the federal level include the language
changes in FLPMA to make wildlife conservation an important factor in BLM’s decisionmaking and establish a wildlife
habitat conservation bank for offsite mitigation of wildlife
impact of the solar farm at the project sites.
BT-CO-20130313-714290.html (stating that a federally approved solar projects still need state and county permits).
147. See Sheldon, supra note 61, at §15.07.
148. See, e.g., id.
149. See New Mexico v. Bureau of Land Mgmt., 565 F.3d 683, 688 (10th Cir.
2009) (stating Otero Mesa is “home to the endangered Northern Aplomado
Falcon, along with a host of other threatened, endangered, and rare species”).
150. See id. at 693.
151. See Sheldon, supra note 61, at §15.09; See supra Parts III–IV.
152. See Klass, supra note 13, at 198.
153. See id.
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Language Addition in FLPMA

Currently, BLM’s decisions to grant ROW authorizations for
utility-scale solar farms under FLPMA are devoid of any specific wildlife protection provisions.154 Representative Ronald
Kind of Wisconsin had introduced legislation that would
apply species population viability standards to BLM-administered lands to prioritize wildlife concerns and make wildlife
protection one of the major factors rather than just one of the
many factors in BLM’s ROW authorization decisions under
FLPMA.155 Congress should amend the language of FLPMA’s Title V to adopt Representative Kind’s proposed species population viability standard156 for the projects approved
on large undisturbed tracts of BLM land. The new language
would read:
The Secretary should approve a project located on 100 acres
or more of BLM-administered land only if the project maintains sustainable populations of native species and desired
non-native species within planning areas157 under the Secretary’s respective jurisdiction.

This provision ensures that BLM prioritizes wildlife conservation when approving projects located on large tracts of
undisturbed land, such as commercial solar projects, and
minimizes the dangers of habitat destruction and fragmentation. Requiring the maintenance of a sustainable population within a planning area would also minimize cumulative
wildlife impacts of several solar projects located within one
planning area.

2.

Conservation Banking

The Solar PEIS has already excluded ecologically sensitive
land categories such as National Landscape Conservatory
System Lands, designated critical habitat for listed species,
and other environmentally sensitive lands from development
for solar farms.158 BLM should go a step further and extend
the protection to other ecologically sensitive lands such as
wildlife movement corridors, terrestrial and aquatic ecosystems, and lands with unique habitat features.159 Ultimately,
the Secretary should issue a Department Order requiring
BLM and FWS to coordinate in identifying land for solar
wildlife conservation banks for the six southwestern states. A
conservation bank consists of large parcels of land containing prime habitat for specified listed species that are put into
permanent conservation easement.160 The entity holding the
154. See supra Part III.B
155. See id. at §15.09 [3](a); see generally America’s Wildlife Heritage Act, H.R.
2807, 111th Cong. (2009).
156. America’s Wildlife Heritage Act, H.R. 2807, 111th Cong. (2009).
157. Planning area is the geographic area for which BLM makes planning decision.
A planning area may include all lands regardless of jurisdiction; however BLM
only makes decisions for lands under BLM’s jurisdiction. Bureau of Land
Mgmt., U.S. Dep’t of the Interior, Land Use Planning Handbook 14
(2005), available at http://www.blm.gov/pgdata/etc/medialib/blm/ak/aktest/
planning/planning_general.Par.65225.File.dat/blm_lup_handbook.pdf
158. See Pizzo, supra note 46, at 155.
159. Id. at 155–56.
160. See U.S. Fish & Wildlife Serv., U.S. Dep’t of Interior, supra note 106, at 2.
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easement is also enforcing the terms of the easement.161 The
conservation banks mitigate impacts of multiple projects by
allowing project developers to secure certain natural resource
value or prime habitat within the bank to offset the impacts
to those same values or habitat offsite.162 The natural resource
value or prime habitat is converted into credits and project
developer can meet their conservation needs through a onetime purchase of credits from the conservation bank.163 Such
wildlife conservation banking allows advantages like “economies of scale (both financial and biological), funding sources,
and management, scientific, and planning resources that are
not typically available at the individual project level.”164 For
the solar projects, BLM and FWS should be the agencies
establishing and operating the conservation bank in southwestern states’ desert areas because the majority of the land
within these states is under BLM jurisdiction.165
BLM should further consolidate its land inventory for
conservation banks through land exchanges or land swaps166
with state agencies and private developers. FLPMA currently
permits land swaps for public purposes for lands within
the same state.167 Congress should add an exception to this
“within the same state” requirement when the land swap is
made for wildlife conservation. This would help BLM and
FWS achieve an integral and viable conservation bank for
species, even if it cuts across state boundary lines or where
federal land is interspersed with land owned by state agencies
and private developers.
Under the ESA, solar developers already have an option to
fulfill their sections 7, 9, and 10 off-site mitigation requirements and HCP permits by buying credits in the conservation banks.168 Once BLM and FWS establish solar wildlife
conservation banks in the same ecological region as the solar
projects, the solar developers would be required to fulfill their
ESA off-site mitigation requirements to compensate for the
loss of habitat on their project site through buying credits in
the conservation banks, which BLM and FWS would track.
FWS would decide the ratio of the credits a project developer
needs to buy in order to offset habitat lost at project site based
on the existing ESA criteria. Mandatory buying of credits in
conservation banks owned and operated by BLM and FWS
would reduce piecemeal conservation efforts169 by creating
larger land reserves and reducing interruptions in wildlife
habitat sometimes created by commercial solar farms.170 In
addition to fulfilling the ESA compliance requirements, the
credits in conservation banking would also serve as effective
161. Id.
162. See id.
163. See id.
164. See id.
165. See Bureau of Land Mgmt., U.S. Dep’t of Interior & U.S. Dep’t of Energy, supra note 19, at ES 36–39.
166. Land swap is “[a] tract of public land or interests therein may be disposed of
by exchange by the Secretary [of Interior] under this Act . . . where the Secretary . . . determines that the public interest will be well served by making that
exchange.” 43 U.S.C. §1716 (1998).
167. See id.
168. See Ruhl, supra note 107, at 43–44.
169. See id. at 44.
170. See U.S. Fish & Wildlife Servs., U.S. Dep’t of Interior, supra note 106, at 1.
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mitigation measure under NEPA for the project level and
cumulative impacts to wildlife.171
Purchasing credits in conservation banks can help solar
developers offset habitat loss or modification in an off-site
location that already satisfies the federal regulatory regimes.172
Therefore, solar wildlife conservation banking would save
developers “time and money by providing them with certainty of pre-approved compensation lands and provide
long-term protection of habitat.”173 Conservation banking is
also good for the species as it promotes an orderly system
of securing permanently dedicated conservation lands and
attracts “true experts of the industry” to create and manage
the banks.174 Thus, conservation banking would help promote the federal goal of expediting development of wildlifefriendly commercial solar farms.

B.

State Level

Federal action needs to be coordinated and supplemented
with state efforts in order to achieve comprehensive wildlife
habitat protection in utility-scale solar projects. This coordination would ensure wildlife protection for solar projects
approved on federal, state, and private lands. States should
take three main actions: (1) execute an MOU between the
state and federal agencies to coordinate solar farm approvals
under the Solar PEIS; (2) enact or modify state energy regulations to mandate preparation of a state solar energy conservation plan; and (3) enact or modify state energy regulations
to provide more funding to NHIPs.

1.

Memorandum of Understanding Between the
Federal and State Agencies

The Solar PEIS promotes the federal government’s policy of
fast-tracking applications for environmentally-sensitive utility-scale solar farms.175 Though the Solar PEIS’s preparation
involved participation by several state and local agencies, it
lacked participation from key players such as Nevada’s Public
Utilities Commission and Arizona’s Corporation Commission.176 Both of these state agencies oversee environmental
clearances of utility-scale solar farms, which must be given
before project proponents may proceed with the projects.177
The optimal implementation of recommendations and proposals within the Solar PEIS would require complete participation from key state and local agencies that have the
171. See id. at 8
172. See Ruhl, supra note 107, at 44.
173. Id.
174. See id.
175. See Press Release, U.S. Dep’t of the Interior, Secretary Salazar, Senator Reid
Announce “Fast Track” Initiatives for Solar Energy Development on Western
Lands (June 29, 2009), available at http://www.doi.gov/news/pressreleases/2009_06_29_release.cfm.
176. Bureau of Land Mgmt., U.S. Dep’t of the Interior & U.S. Dep’t of Energy, DES 10-59, DOE/EIS-0403, Draft Programmatic Environmental
Impact Statement for Solar Energy Development in Six Southwestern States 1-19–1-20 (2010), available at http://solareis.anl.gov/documents/
dpeis/Solar_DPEIS_Chapter_1.pdf.
177. See Nev. Rev. Stat. §704.865 (West 2012); see also Ariz. Rev. Stat. Ann.
§40-360.02 (2011).
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decisionmaking authority that could affect the development
and siting of utility-scale solar farms. Therefore, the state governors should each pass an Executive Order mandating the
state agencies to enter into an MOU with the federal agencies
to achieve solar energy development in a cooperative, collaborative, and timely manner to minimize application and
permits processing time for such projects.
An ideal practice would be an MOU between the pertinent state agencies in each state and the pertinent federal
agencies to form a coordination team, similar to California’s MOU with BLM, which creates a Renewable Energy
Policy Group that oversees and coordinates the permitting
processes of all involved federal and state agencies and thus
fast-tracks all solar projects in California.178 This MOU mandates that there be an agreement of coordination between
FWS and BLM and key state agencies such as the California
Department of Fish and Wildlife and the California Energy
Commission,179 thus ensuring that states’ interests are incorporated in the BLM decisionmaking process.180
The MOU will provide for a coordination team would
monitor and observe implementation of DOI’s Solar Policy,
outlined in the Solar PEIS.181 A single coordination team
comprised of various departments’ representatives and led by
high-level designees from state and federal agencies do work
to provide permitting guidelines and milestones. This process would be especially helpful to solar developers in meeting state and federal incentives’ deadlines for federal grants
and tax credits.182 A single coordination team would provide
a “one stop shop” for solar developers. A single team would
also ensure coordination of review time for various agencies and ensure incorporation of concerns of all the agencies
involved in the review process.183
The state and federal agencies would provide adequate
funding and staffing to monitor wildlife and environmental
impacts of solar projects during the project design and construction phases.184 An adequate monitoring and compliance
mechanism under the MOU would help in a quicker multiagency action in case of an Ivanpah-like situation, where
the project’s initial wildlife impacts assessment prove to be
wrong. A quick response to the situation would minimize the
unanticipated wildlife impacts from construction activities.

2.

State and Regional Level Conservation Plans
for Solar Energy

Each state legislature should amend or pass a new state
energy act requiring the state’s conservation agencies to
prepare a state-level solar conservation plan. Similar to the
Solar PEIS, the state solar conservation plan would identify
178. See MOU, supra note 141.
179. See id.
180. Alex Weiss, Impacts of Energy Development on Wildlife: Highlighting the Unique Resources of the Rockies, The 2009 Colorado College
State of the Rockies Report Card 101 (2009), available at http://www.
coloradocollege.edu/dotAsset/eb9775c8-e8e0-4cea-9f62-1dde11ff7964.pdf.
181. See MOU, supra note 141.
182. See id.
183. See id.
184. Id.
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SEZs for state-owned and private lands based on solar energy
development potential and wildlife conservation criteria.185
A state-level conservation plan would ensure that federal
efforts to build environmentally responsible solar farms are
not diluted by the cumulative impacts from purely intrastate
solar farms that are not subject to the same stringent conservation criteria.
California’s Desert Renewable Energy Conservation Plan
(“DRECP”) presents an example of an effective state solar
conservation plan.186 The DRECP is a collaborative effort
between the various state and federal agencies that identifies
low conflict areas for the priority development of solar power
and other types of renewable energy.187 The DRECP also
protects important habitat for desert plants and animals.188
The DRECP aims at presenting a roadmap for development
that ensures California can meet its renewable energy goals
with the least environmental harm.189
Similar to the DRECP, a state’s solar conservation plan
should identify suitable, low conflict areas for solar energy
development as SEZs and for regional habitat conservation plans. The plan would identify key habitats, protect
ecologically sensitive areas, and promote solar development in least sensitive areas with the cooperation of federal
agencies and neighboring states.190 This plan would also
incorporate suggestions from renewable energy developers,
local government agencies, and environmental and wildlife organizations.
The plan would also identify state-owned and private land
parcels for land swaps with BLM for establishing conservation banks. If current state laws do not allow land swap with
federal agencies, the states should modify the law to permit
them. The state solar conservation plan would help states and
BLM to coordinate their planning and management efforts
with other energy‑related and solar projects in the region for
holistic wildlife habitat management.191 A state‑level plan
would also ensure that habitat fragmentation does not occur
due to a lack of coordination and planning between the state
and federal agencies.

3.

Natural Heritage Inventories Program

All the southwestern states already participate in some
form of an NHIP.192 The states should mandate the solar
developers to consult the NHIP early in the development
stage in order to reduce needless conflicts between wildlife
185. It might have to be a renewable energy overlay zone rather than strict land use
zoning. Otherwise it would be tantamount to subjecting private land to only
one land use that might result in public opposition.
186. See Cal. Energy Comm’n, Desert Renewable Energy Conservation Plan,
Background, available at http://www.drecp.org/whatisdrecp/ (last visited
Feb. 9, 2013).
187. See id.
188. See Cal. Energy Comm’n, Desert Renewable Energy Conservation Plan
Interim Document-Fact Sheet, available at http://www.drecp.org/documents/docs/2012-12-18_DRECP_Interim_Document_Fact_Sheet.pdf.
189. See id.
190. George & Snape, supra note 116, at 355.
191. See Pizzo, supra note 46, at 156–57.
192. See Visit Local Programs, NatureServe, http://www.natureserve.org/visitLocal/ (last visited Apr. 6, 2012).
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and solar energy for initial site selection.193 The advanced
information about what endangered, rare, or threatened
species inhabit an area can help a solar project developer
“save money, time, and resources by choosing a project that
would have fewer or more easily mitigated impacts and
thereby obtain project approval with fewer political, public
relations, or financial costs.”194
The state legislatures should increase the funding to their
NHIP programs. Increased funding would help expand fieldwork studies and surveys to collect accurate wildlife inventories, to catalog the information in databases, to develop
cutting-edge information technology to maximize the value
of collected data points, and to develop sophisticated predictive modeling technology to draw inferences about unsurveyed land by data extrapolation.195 The state legislature
should also mandate annual updating of the inventory of the
NHIP through annual census. NHIP and quality data would
help reduce the number and extent of Ivanpah-like controversies in the future where the lack of accurate data resulted
in construction halt and costly rehabilitation of tortoise.196

C.

Other Proposals to Resolve the Conflict and Why
They Are Inadequate

Academicians have made proposals to balance wildlife
preservation and solar projects.197 One suggestion includes
changes in the ESA to include exceptions for renewable
energy projects or removing private citizen lawsuit provision
for renewable projects.198 There is a proposal to allow NEPA
approval for solar energy projects through Mitigated Finding
of No Significant Impacts to expedite environmental review
process.199 However, these methods would short shrift the
goals of preservation of endangered species over promotion of
renewable energy, especially given the uncertainty surrounding the complete understanding and information regarding
solar projects’ impacts on wildlife.200 Such drastic changes
to ESA and NEPA would promote one federal policy over
the other, rather than finding a mutually agreeable solution.
The Ivanpah Solar Project is an appropriate example of how
the current regulatory regime is inadequate in wildlife protection. Thus, any more relaxation of NEPA or ESA would
further exacerbate problems.201 The status quo or relaxation
of environmental laws would result in solar farms meeting
the same fate as the traditional energy sources and would
193. See Paddock & Colasuonno, supra note 138, at 624.
194. See id. at 623.
195. See id. at 624.
196. See supra notes 3–6 and accompanying text.
197. See supra notes 193–94 and accompanying text.
198. See Laura Householder, Have We All Gone Batty? The Need for a Better Balance Between the Conservation of Protected Species and the Development of Clean
Renewable Energy, 36 Wm. & Mary Envtl. L. & Pol’y Rev. 807, 830 (Spring
2012).
199. See Trevor Salter, NEPA and Renewable Energy: Realizing the Most Environmental Benefit in the Quickest Time, 34-SPG Environs Envtl. L. & Pol’y J. 173,
182–83 (2011).
200. See Clarke, supra note 23 (reporting that FWS urges fellow agencies to proceed
with caution before approving solar projects because of insufficient robust data
available regarding solar farm impacts on wildlife).
201. See supra notes 3–6 and accompanying text.
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pit the environmentalists against each other.202 Additionally, BLM is required to comply with applicable state laws
for ROW authorizations, as the states have traditionally been
responsible for natural resource management and land use
allocation.203 Thus, an optimal solution to achieve balance
between wildlife and solar would include combined stateand federal-level actions.

VI. Conclusion
There is a conflict between the federal goals of habitat and
wildlife protection and the promotion of utility-scale solar
farms as clean energy sources. To prevent any more Ivanpah‑like litigation for solar development pertaining to wild-

202. See generally Tenn. Valley Auth. v. Hill, 437 U.S. 153 (1978).
203. See 43 U.S.C. §1765(a)(iii)–(iv).
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life conservation, a balance must be achieved between the
federal goals of expeditious solar development and wildlife
conservation. Joint federal and state action is imperative for
a comprehensive solution in this regard. Prioritizing wildlife
concerns in BLM decisionmaking processes, better coordination between the states and the federal agencies, and
amending state laws and regulations to better incorporate
preservation of wildlife in their land use decisionmaking processes can help ameliorate some of the wildlife concerns of
the utility-scale solar farms. As solar energy is one of the fastest growing renewable energy sources in the United States,
our goal should be to guide the solar energy development in
a holistic manner that minimizes harm to the wildlife, and
ensure that this clean source of energy is indeed “clean.”
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