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Foreword

To provide insights on project methodology and gather perspectives on our research findings and
analysis, we worked extensively with a Stakeholder Working Group (SWG). The SWG
comprised hydropower licensing experts representing a cross section of stakeholder groups with
often diverse perspectives reflective of their role in the authorization process.

SWG member selection was based on the following criteria:

e Knowledge of the organization and the interests they represent
e Direct hydropower licensing experience
e Commitment to consider the other diverse interests involved in hydropower licensing.

The following is a list of SWG member agencies and organizations that participated in this
project:

Federal Energy Regulatory Commission

National Oceanic and Atmospheric Administration Fisheries
National Park Service

United States Army Corps of Engineers

United States Fish and Wildlife Service

United States Forest Service

Natural Resources Defense Council, Inc.

Association of Clean Water Administrators

Idaho Governor’s Office of Energy and Mineral Resources
Association of Fish and Wildlife Agencies

California State Water Resources Control Board

New York State Department of Environmental Conservation
North Carolina Wildlife Resources Commission
Penobscot Nation

Bureau of Indian Affairs

Natural Resources Defense Council, Inc.

Hydropower Foundation

Hydropower Reform Coalition

American Whitewater

Water and Power Law Group PC

National Hydropower Association

Gomez and Sullivan

Pacific Gas and Electric

Southern Company

Eagle Creek Renewable Energy

Rye Development

SWG members participated in a series of in-person meetings and webinars during the 3-year
course of this project. SWG members had the following review responsibilities: research
methodology, key findings of the report, and draft chapters as they were developed. Most
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importantly, the SWG members provided important input and strategic guidance as results were
presented and drafted throughout the project. Although SWG perspectives are captured in this
report as appropriate, the analyses, conclusions, and key messages presented herein are
solely those of the National Renewable Energy Laboratory and Oak Ridge National
Laboratory and not based on SWG consensus.

The National Renewable Energy Laboratory and Oak Ridge National Laboratory thank the SWG
members for their time and contributions to the project.
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Executive Summary

Permitting and regulation are necessary to ensure hydropower projects (both original and
relicensed) comply with statutory requirements and address multiple stakeholder priorities that
consider a range of factors, including water quality, species protection, cultural resource impacts,
and recreation. Although hydropower projects provide benefits to society, they also have impacts
on freshwater ecosystems and the communities that depend on them, which must be taken into
account during the licensing process. The time involved in acquiring a license for an individual
hydropower project can be highly variable and lead to increased project licensing costs, risks,
and uncertainties. In part, this variability is the result of a regulatory structure that has evolved
over time to include multiple approvals and compliance requirements administered by the
Federal Energy Regulatory Commission (FERC), U.S. Army Corp of Engineers, federal land
management agencies, federal and state resource agencies, and Indian tribes.

401
Certification
Biological Assessment Issued [jcense
Issued
Final Environmental

Assessement/Environmental
Impact Statement

Biological Opinion
Issued

Figure ES1. Simplified hydropower licensing timeline including steps initiated by the license
applicant (gray), steps initiated by the Federal Energy Regulatory Commission (black italics), and
steps completed by other federal or state agencies (black bold). The license applicant requests
the Clean Water Act Section 401 Certification, but the state water quality authority analyzes the
water quality impacts and issues the certification. Where threatened or endangered species are
potentially impacted, under the Endangered Species Act, the U.S. Fish and Wildlife Service and/or
NOAA Fisheries analyze species impacts and issue a Biological Opinion and Incidental Take
Statement stating whether the project is likely to jeopardize a federally listed species or result in
the destruction or adverse modification of critical habitat of a listed species.

For context, as used in this report, a license to construct and operate an unconstructed (or
previously unlicensed) hydropower project is referred to as an original license, while a license to
continue operating an existing hydropower project is referred to as a new license (hereinafter
relicense) (FERC 2017). FERC hydropower licenses may be issued for a term of 30—50 years;
however, in 2017 FERC issued a policy statement setting 40 years as the default license term
length for most hydroelectric projects under FERC’s jurisdiction (16 U.S.C. 808(e); 161 FERC
61,078).! Hydropower licensing begins with the pre-filing stage prior to a license applicant filing

! For projects located at or that use the head created by federal dams, the default licensing terms is 50 years.
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a final license application (FERC 2017). The pre-filing stage varies by license process type, but
generally requires some level of stakeholder engagement to identify issues and gather
information, which informs the eventual final license application and associated National
Environmental Policy Act (NEPA) review process (FERC 2017). The first formal filing required
as part of the hydropower licensing process is a notice of intent (NOI) that the license applicant
intends to file a license application and a pre-application document (PAD)? that describes the
project and its potential effect on environmental, cultural, and recreational resources (FERC
2017). When relicensing an existing project, the licensee must file the NOI and PAD between 5
and 5.5 years of the current license's expiration date (FERC 2017). Beginning in July 2005, the
default FERC licensing process is the Integrated Licensing Process (ILP) (18 C.F.R. § 5.3(a)(2)).
However, at the same time as the NOI/PAD filing, the license applicant may also request to use
one of the non-default license process types—either the Traditional Licensing Process (TLP) or
the Alternative Licensing Process (ALP) (FERC 2017; 18 C.F.R. § 5.3(a)(2)). FERC must
approve the request to use the TLP or the ALP before the license applicant can use a non-default
licensing process (18 C.F.R. § 5.3(a)(2)). A complete description of the hydropower licensing
and federal authorization process, including the roles and responsibilities of each of these
stakeholders, is included in Chapter 2.

This report presents the results of our examination of the hydropower licensing and federal
authorization process, including quantitative and qualitative analyses of licensing and approval
timelines, project attributes that may influence those timelines, and their combined effect on
costs and risks to developers. In addition, this report highlights the positive outcomes that result
from these processes, specifically the environmental measures (i.e., the protection, mitigation,
and enhancement [PME] measures) that result from the licensing and federal authorization
process. This study will support policymakers and regulators at the federal and state levels as
well as other hydropower industry stakeholders (e.g., utilities, developers, consultants, trade
associations, non-governmental organizations [NGOs]) by informing discussions helpful to
individual license proceedings and policies affecting efficiencies within the hydropower
licensing and federal authorization process. This report does not propose any specific
recommendations to alter the current hydropower licensing and authorization process. Instead, it
provides an evaluation of the current federal regulatory process to allow decision makers to
identify areas that need reform.

Although the authors of this study are indebted to the project’s Stakeholder Working Group—
made up of hydropower stakeholders with a cross section of perspectives who provided valuable
feedback—the conclusions and analysis provided herein are those of the National Renewable
Energy Laboratory and Oak Ridge National Laboratory and not those of the Stakeholder
Working Group.

2 The PAD requirement was added by a rule published August 25, 2003, that went into effect October 23, 2003
(Hydroelectric Licensing Under the Federal Power Act, 68 Fed. Reg. 51070, 51075 (Aug. 25, 2003) (codified at 18
CFR.pts. 2,4,5,9, 16, 375, and 385)).
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The report is divided into the following series of chapters, which provide both quantitative and
qualitative analysis:

e Chapter 1 introduces the study; provides varied perspectives on the hydropower
licensing process from industry, agency, and NGO stakeholders; and includes
descriptions of previous studies analyzing hydropower licensing timelines and costs.

e Chapter 2 provides a comprehensive overview of the hydropower licensing and federal
authorization process, including the jurisdictional roles of federal, state, and tribal
agencies under federal law. In addition, Chapter 2 includes a comparison of the U.S.
hydropower regulatory framework and other types of energy and water infrastructure in
the United States, and a comparison between the U.S. hydropower licensing process to
those in three other top hydropower-producing countries: Canada, Norway, and
Sweden. Key findings of this chapter include:

o All infrastructure project types reviewed in the United States and in other western
countries aim to protect the same resource concerns and potential impacts (e.g.,
water quality, species, cultural resources, recreation).

o Hydropower licensing under the Federal Power Act (FPA) is unique compared to
other infrastructure projects in the United States in that FPA Section 4(e) requires
equal consideration of developmental and non-developmental values.

o United States hydropower licensing involves more agencies and stakeholder
engagement requirements than other types of infrastructure in the United States or
hydropower projects in other western countries.

e Chapter 3 describes the length of licensing timelines from beginning to end and the
factors that influence licensing timeline length. Key findings of this chapter include:

o Opverall, the average time from the beginning to the end of the licensing process
was 6.7 years.

o Projects obtaining original licenses had less sensitive or complex cultural, social,
and natural resource issues and had shorter licensing timelines than projects being
relicensed by an average of 2.6 years.

e Chapter 4 examines the hydropower licensing process impact on costs, including a
statistical analysis of factors related to costs that parallels the timeline analysis from
Chapter 3. Chapter 4 also includes a summary of applicant submitted licensing cost
information in final license application documents to analyze these licensing costs and
compare these costs against other project attributes (e.g., license process type, license
type, size, presence of endangered species). Key findings of this chapter include:

o Relicensing had higher reported licensing costs than original licenses.

o Longer timelines are related to higher reported costs for a relicense but there was
no relationship between timeline and cost for original licenses.

o The licensing process selected by the applicant influenced the reported licensing
costs. Projects using the ALP had the highest mean costs and the highest
variability, followed by projects using the ILP and then the TLP.
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o Despite larger projects having higher licensing costs overall, smaller projects on
average had higher licensing costs under a costs/kilowatt (kW) metric.

e Chapter 5 summarizes environmental measures that result from the hydropower
licensing process. The descriptions of environmental measures outline the environmental
license conditions included in hydropower licenses that are designed to address potential
impacts to cultural, social, recreational, and natural resources. Key findings of this
chapter include:

o Species protection measures including biodiversity, fish passage, habitat, and
water quality measures were most commonly listed in the database, accounting
for 48% of PME measures.

o Hydrology PME measures accounted for 29% of the measures in the database.

o Non-ecological benefit PME measures accounted for 23% of measures in the
database.

e Chapter 6 summarizes stakeholder perspectives on the licensing process. These
perspectives were obtained through email elicitations and phone interviews from
stakeholders involved in hydropower licensing with project development and social,
cultural, and environmental interests. Key findings of this chapter include:

o Stakeholders from across sectors (e.g., federal and state agencies, tribes, NGOs,
development interests) identified the length and complexity of the licensing
process as challenges.

o Across sectors, the relevance, accuracy, and availability of scientific data on
project impacts were reported across sectors as the source of most disagreements
during the licensing process.

o There is a lack of trust among some stakeholders, particularly where each sector
views stakeholders with other perspectives as using the licensing process to
forward their agenda without the intent to compromise.

e Chapter 7 compares the findings of this report to those of previous studies on
hydropower licensing timelines and costs identified during our literature review.

o Both the statistical timeline analysis and the FERC 603 report found the Clean
Water Act 401 Water Quality Certification process was a driver of longer
hydropower licensing timelines.

o Both the statistical analysis and the FERC 603 report found settlement agreements
to be associated with longer licensing timelines.

o The FERC 603 report included criteria not specifically analyzed in this report,
including the association between additional information requests, National
Historic Preservation Act Section 106 timelines, and timeliness of mandatory
conditions from other agencies.

e Chapter 8 discusses the results from Chapters 2—7 in order to synthesize the findings and
provide key takeaways regarding the U.S. hydropower licensing and federal authorization
process.
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Key Report Findings
The key findings of our report are synthesized in Chapter 8 and, at a high level, include the
following:

Length and Complexity of the Licensing Process Is Challenging for All
Stakeholder Sectors, Including Regulatory Agencies

The average length of an original (5.0 + 2.9 years) or relicense (7.6 + 3.3 years) process
constitutes a relatively long-term time and monetary investment by all sectors of the hydropower
community.’ Responses to email elicitations and phone interviews with stakeholders from all
sectors point to turnover and limited bandwidth among state and federal agency staff and NGOs
as primary sources of these challenges. Specifically, these responses indicated that new or
inexperienced staff taking over in the middle of a licensing/authorization process; agencies not
having adequate staff resources to complete work in a timely fashion; and NGOs, especially
those with a local focus, not having adequate staff bandwidth or technical expertise to stay
engaged throughout the licensing process.

Some states noted that they waived Clean Water Act 401 authority due to inadequate
funding/staff bandwidth and cited duplicity of this process with other authorization processes
needed for hydropower licensing.

Longer Licensing Timelines Are Associated With Greater Environmental
Complexity

The potential for environmental impacts from hydropower development and operation to
significant or sensitive cultural or natural resources, endangered species, critical habitat, and
recreation may require more time and consideration to determine how best to evaluate and
mitigate these impacts. Indicators of environmental complexity such as larger dams, longer
Clean Water Act Section 401 certifications or Endangered Species Act Section 7 consultations,
the presence of endangered species, the need for an environmental impact statement NEPA
document, and the presence of a settlement agreement can all prolong the process. In addition,
projects that have not been relicensed since the passage of environmental protection legislation,
such as amendments to the FPA, tend to have longer NOI/PAD to license issuance timelines.

Moreover, our analyses found that relicensing timelines were 2.6 years longer than those for
original licenses. We have interpreted shorter original licensing timelines as an effect of reduced
environmental complexity at these sites because projects with original licenses included in the
timeline analyses only rarely had the indicators of environmental complexity listed above.
Projects being relicensed, in contrast, often had one or more indicators of environmental
complexity. This suggests that the site selection process for original licenses involves choosing
sites where hydropower development will have fewer impacts, which played an important role in
reducing their licensing timelines.

3 For context, per FERC regulations (18 C.F.R. § 5.5) the anticipated time for relicensing a project is 5 to 5.5 years,
as determined by when a licensee must file the NOI/PAD to relicense the hydropower project.

xiii

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



Licensing Costs Generally Disproportionately Impact Both Smaller Projects and
Projects Seeking Original Licenses

The burden of costs associated with licensing disproportionately impacts smaller projects, even
though regression analyses showed that smaller projects have shorter timelines. Despite larger
projects having higher licensing costs overall, smaller projects on average had higher licensing
costs under a costs/kW metric, likely due to fixed costs associated with various aspects of license
application development and associated studies. The lower costs/kW associated with the
licensing process for larger projects suggests that these larger projects can absorb licensing costs
through economies of scale in a way that is not possible for smaller projects.

In addition, although the costs are higher and the timelines are longer for projects being
relicensed than for those seeking original licenses, projects being relicensed can continue to
generate electricity during the licensing process. Projects seeking original licenses, in contrast,
must wait until the license is issued and the project is constructed before generating
electricity/revenue. There may also be a viability component for projects seeking original
licenses in that projects exceeding a certain cost are not viable and are abandoned during the
licensing process. Approximately 90% of projects seeking original licenses abandon pursuit of a
license prior to license issuance, but how the environmental complexity and/or costs associated
affected abandonment of these projects is not known (Uria-Martinez et al. 2020). However,
protracted relicensing proceedings for existing hydropower projects can also drive up costs and
increase project economic uncertainty through compounding interest costs over long time
periods coupled with an unclear risk profile.

Environmental Study Negotiations Are a Source of Stakeholder Disagreement in
the Licensing Process

Stakeholders from across sectors described the process of determining project impacts and
deciding how to study them as a primary source of disagreement in the licensing process. There
are frequent and sometimes protracted disagreements on what environmental impacts are
relevant to the project and whether existing information or studies conducted by outside
organizations are appropriate to inform protection, mitigation, enhancement, or other measures.
License applicants feel that the value of existing studies is often too quickly discounted, while
agencies feel that existing information presented by license applicants may not be current or does
not use the best available science. License applicants also expressed frustration when agencies
proposed new studies because the applicants believed the time and money spent on those studies
could be better spent planning and executing mitigation measures. NGO stakeholders felt
disadvantaged relative to other stakeholders in the licensing process because of limited access to
information or expertise.

Stakeholders from all sectors described a lack of trust among stakeholders with different
perspectives, particularly during the study negotiation process. Stakeholders from across sectors
suggested that other stakeholders involved in the study negotiation process used positional
bargaining to achieve their sector or group mission without any real intent to compromise. This
lack of trust can lead to further communication breakdowns that can prolong study negotiations.
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Incomplete and/or Inadequate Information for Authorization Processes Results in
Longer Licensing Timelines and Disagreements Among Some Stakeholders

State water quality authorizations required in the hydropower licensing process are completed
within statutorily required time frames in 64% of the case studies, while 17% of state water
quality certifications took longer than 2 years. Anecdotal information suggests that incomplete
and/or inadequate information is one reason for longer timelines in this process. Similarly,
documentation provided by National Oceanic and Atmospheric Administration Fisheries and the
U.S. Fish and Wildlife Service states that receipt of incomplete packages of information needed
to begin the Endangered Species Act Section 7 Consultation process leads to additional months
to years added to licensing proceedings. However, it is important to note that what constitutes
complete and adequate information for these authorizations is also a source of disagreement
between agencies and some license applicants.

The ILP Had the Shortest and Least Variable Timeline of the Three Licensing
Processes

The ILP may minimize the time spent in the licensing process and provide less variability, which
equates to greater timeline certainty compared to other licensing processes. Specifically,
although there was no statistical difference in the NOI/PAD to license issuance timeline among
the three license processes (alternative licensing process: 6.7 + 2.8 years, ILP: 6.0 + 1.5 years,
traditional licensing process: 6.9 + 4.0 years; values mean + standard deviation), the ILP has
significantly shorter post-filing timelines (2.6 + 0.2 years) than projects using the TLP (4.2 + 0.4
years) as well as overall greater certainty (i.e., lower standard deviation values) in the licensing
timeline compared to the alternative licensing process and the traditional licensing process. The
ILP “schedule-driven” process keeps the licensing timeline from taking longer than necessary
and may be advantageous to projects seeking original licenses or those proposing new
construction that may not begin until the license is issued. On the other hand, the schedule of the
ILP can create challenges related to tight timelines and turnaround times for comments and the
meeting of other licensing milestones.

Compared to Other Types of Energy and Water Infrastructure, Both Nationally
and Internationally, the U.S. Licensing Process Includes More Federal and State
Agencies As Well As Opportunities for Stakeholder Engagement

In comparing the statutory and regulatory frameworks governing hydropower development to
other energy and non-energy infrastructure project types, all of the infrastructure projects we
analyzed required the consideration of project impacts to biological resources, cultural resources,
and the environment (including water quality as applicable) prior to project construction and
operation. Although most infrastructure projects must consider potential impacts to the
environment through applicable resource protection statutes and the NEPA review process,
hydropower licensing is distinct from other types of infrastructure projects (including nuclear
energy and interstate natural gas pipelines) in that the FPA requires additional opportunities for
federal and state agencies to weigh into the licensing process, specifically through Sections 4(e),
10(a), 10(j), and 18. In addition, Section 4(e) requires FERC to give equal consideration to the
benefits of development and environmental concerns, a standard that other infrastructure projects
included in this review were not subject to.
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Some members of our Stakeholder Working Group highlighted that, in part, these differences
between how other types of energy and non-energy infrastructure projects are regulated may be
attributed to river systems being a public trust resource and the scale of impacts associated with
hydropower development compared to the other infrastructure project types analyzed in this
report. See Appendix A for a description of common environmental impacts associated with each
type of energy and non-energy infrastructure project analyzed in this report based on a review of
NEPA documents.

In comparing the statutory and regulatory framework for hydropower projects in the United
States, Canada, Norway, and Sweden, we found that all require that a project proponent to
consider project impacts on biological resources, water quality, cultural resources, and the
general environment. However, as noted above, the United States hydropower licensing and
authorization process requires the participation and engagement of up to 11 federal agencies as
well as state agencies throughout the licensing and authorization process. By comparison, the
other countries analyzed in this report only required a handful of federal agencies to participate
in the authorization process (e.g., the authorization process in Norway may involve the
participation of 5-6 federal agencies) or their authorization processes were primarily delegated to
provincial or local jurisdiction with minimal federal involvement. Again, the distinction with
respect to the number of agencies involved in the United States hydropower authorization
process is due in part to FPA requirements under Sections 4(e), 10(a), 10(j), and 18.

In addition, although Canada, Sweden, and Norway all provide some opportunities for agency,
tribal, and public engagement within their hydropower licensing processes, in the United States,
the hydropower authorization process includes more opportunities for tribal and public
engagement through built-in statutory requirements (e.g., NEPA and the FPA require federal and
state agency participation as well as tribal and public engagement). By contrast, in Sweden and
Norway, the public may participate informally or formally by consulting with a project
proponent or engaging in stakeholder meetings, hearings, or appeal processes. Recent
amendments to Canadian federal statutes require that project proponents engage with the public
and Aboriginal peoples throughout the environmental assessment process. This distinction may
result from the fact that in the United States, multiple statutes involved in the hydropower
licensing process require agency, tribal, and public engagement.

Environmental Measures Resulting From the Licensing Process Are Important to
Ecosystems and Stakeholders

The hydropower licensing and federal authorization process can lead to improved environmental
outcomes and stakeholder relationships. Settlement agreements may result in greater
environmental benefits than would have been otherwise realized, such as expanded fish passage
across dams in a watershed, increased protections for species of concern, improvements in
recreational facilities, and other benefits that are difficult to quantify in a statistical analysis.
Examples of common protection, mitigation, and enhancement measures are summarized here
and presented more fully in Chapter 5 and the case studies in Appendix C.
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1 Introduction

Permitting and regulation are necessary to ensure hydropower projects (both original and
relicensed) comply with statutory requirements and address multiple stakeholder priorities that
consider a range of factors, including water quality, species protection, cultural resource impacts,
and recreation. Although hydropower projects have benefits to society, they also have impacts on
freshwater ecosystems and the communities that depend on them, which must be taken into
account during the licensing process. However, the time involved in acquiring a license for an
individual hydropower project can be highly variable and lead to increased project licensing
costs, risks, and uncertainties. In part, this variability is the result of a regulatory structure that
has evolved over time to include multiple approvals and compliance requirements administered
by the Federal Energy Regulatory Commission (FERC), U.S. Army Corp of Engineers
(USACE), federal land management agencies, federal and state resource agencies, and Indian
tribes.

The hydropower industry has expressed concern that uncertainty and variability within the U.S.
hydropower licensing and federal authorization process may create risks, specifically those
related to time and cost (Kern 2018; Sensiba, Swiger, and White 2018). Representatives of the
hydropower industry, including staff and members of the National Hydropower Association
(NHA), have opined on the impact of hydropower licensing costs and risks associated with
timeline uncertainty. As one industry member stated in 2017 congressional testimony “...private
investors in the power generation space find the length and complexity of hydropower’s timeline
difficult to manage” (Swaminathan 2017). For new hydropower projects, the costs associated
with the engineering and construction are already expensive and delays in licensing a project that
increase costs further could discourage future investment in hydropower (Kern 2018; Sensiba,
Swiger, and White 2018). When faced with these factors, many investors choose to invest in

other forms of generation with far shorter timelines and clearer risk assessments (Swaminathan
2017).

Protracted relicensing proceedings for existing hydropower projects can also drive up costs and
increase project economic uncertainty through compounding interest costs over long time
periods coupled with an unclear risk profile (Swaminathan 2017). According to the NHA in their
2017 congressional testimony, owners of small hydropower projects, particularly those in the
northeast United States, expressed concern that the costs of relicensing may render some projects
uneconomic and lead to additional hydropower license surrenders (Leahey 2017). On the other
hand, some have suggested that although prolonged licensing decisions create additional costs
and uncertainties, they also provide the benefit to licensees of postponing the implementation of
new costly licensing requirements (Kosnik 2006). These new licensing requirements, such as
installation of fish ladders, water quality improvements, and other conditions may lead to
increased operating costs after FERC issues the new license (Kosnik 2006). However, these new
licensing requirements may also produce beneficial outcomes for environmental, cultural, and
recreational interests.

While multiple perspectives may exist among resource agencies and non-governmental
organizations (NGOs), some have expressed a desire to improve the efficiency of the
hydropower licensing and federal authorization process, while also preserving resource agency’s
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statutory authority and environmental protection objectives. At a 2018 congressional hearing
focused on improving the hydropower licensing process, the then principal deputy director of the
U.S. Fish and Wildlife Service (USFWS) expressed a desire to make the licensing process more
efficient, while making sure that conservation objectives for fish, wildlife, and habitat are taken
into account (Sheehan 2018). Specifically, the USFWS viewed the licensing process as an
opportunity to improve instream flow conditions at existing projects, protect fish from project-
induced injury and mortality, conserve threatened and endangered species, and provide fish
passage (Sheehan 2018). However, the USFWS recognizes that to avoid delays, federal and state
agencies must maximize their coordination and efficiency (Sheehan 2018). NGOs, including
American Rivers, have also expressed a desire to improve hydropower licensing, but have
opposed any changes viewed as limiting the application of the Endangered Species Act (ESA),
Clean Water Act (CWA), or other measures limiting state or tribal sovereignty and the protection
of fish, wildlife, or other natural resources (Irvin 2017). However, American Rivers
acknowledged that there are improvements that can be made to a process that can be long and
complex (Irvin 2017). Instead of curbing the authority of federal and state resource agencies and
tribes, American Rivers has focused on increased communication and cooperation as the greatest
area for improvement in the hydropower licensing process (Irvin 2017).

The lack of publicly available research and rigorous analysis into the cost, time, and risks
associated with obtaining a FERC hydropower license may increase the issues of uncertainty and
variability within the process. In addition, the environmental benefits associated with the
outcomes of the licensing and federal authorization process warrant documentation to provide
context to the cost and time associated with obtaining a hydropower license. As a result, this
report analyzes the time, cost, benefits, and associated risks and uncertainties associated with
obtaining a non-federal hydropower license and related federal authorizations to inform decision
makers on the full range of issues and perspectives involved in the process.

1.1 Background

In the United States, non-federal hydropower development is governed primarily by the Federal
Power Act (FPA), which authorizes FERC to issue preliminary permits,* licenses, and
exemptions from licensing® (FERC 2017). FERC issues licenses to construct, operate, and
maintain certain dams, water conduits, reservoirs, powerhouses, transmission lines, or other
project works necessary and convenient for the development and improvement of navigation and
for the development, transmission and use of power across, along, from, or in navigable waters
of the United States (16 U.S.C. § 797(e)). The authority provided to FERC under the FPA
applies to all non-federal projects, regardless of who owns or manages the surrounding surface
land (e.g., federal, state, private). A license to construct and operate an unconstructed

4 Preliminary permits allow the permit holder to have priority for a hydroelectric site over any other applicants for
four years, during which time the permit holder can conduct feasibility and environmental studies of the project site
as well as prefiling stakeholder consultations (18 C.F.R. § 4.80; FERC 2017a). During the term of the preliminary
permit, which may be extended for up to four additional years with permission from FERC, the permit holder must
submit 12-month progress reports to FERC that show progress and preparation toward filing a license application
(18 C.F.R. § 4.80; FERC 2017a). Preliminary permits are outside the scope of this report.

5 Under certain specified criteria, a project may receive an exemption from FERC licensing as a qualifying conduit
hydropower facility, a small conduit hydroelectric facility, or a small hydroelectric facility (16 U.S.C. § 832a(a), 16
U.S.C. § 823a(b), 16 U.S.C. § 2705). Exemptions from licensing are outside the scope of this report.
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hydroelectric power project or to operate a constructed but previously unlicensed hydroelectric
power project is called an original license; a license to continue operating an existing
hydropower project after the expiration of the initial license term is called a new license
(hereinafter relicense) (FERC 2017). FERC hydropower licenses may be issued for a term of 30—
50 years, but in 2017, FERC issued a policy statement setting 40 years as the default term length
for most hydropower projects under FERC’s jurisdiction (16 U.S.C. 808(e); 161 FERC q
61,078). In addition to FERC, a number of other federal land management agencies, federal and
state resource agencies, tribes, and members of the public play significant roles both directly in
the FERC licensing process through issuance of mandatory terms and conditions or license
recommendations as well as through other approvals required under federal law (e.g., ESA
Section 7 Consultation, CWA Section 401 WQC [water quality certification]). A complete
description of the hydropower licensing and federal authorization process, including the roles
and responsibilities of each of these stakeholders, is included in Chapter 2.

The stakeholder-driven hydropower licensing and federal authorization process can be complex.
Federal and state resource and land management agencies, Indian tribes, and the public may
require or propose operational or environmental conditions for inclusion in the FERC license
related to protection, mitigation, and enhancement (PME) of resources (e.g., energy, economic,
societal, environmental) through the FPA and other regulatory processes (e.g., FPA, CWA 401
WQC, ESA Section 7 consultation), public comment, and negotiations. These PME measures
may be incorporated as conditions to a FERC license through FERC’s powers under the FPA or
as required by federal statute. Under the FPA, FERC must balance energy and non-energy-
related values of measures recommended by stakeholders, as required by the Electric Consumers
Protection Act of 1986 (ECPA). ECPA, among other changes to the FPA, amended Section 4(e)
of the FPA to require FERC to give “equal consideration to the purposes of energy conservation;
the protection, mitigation of damages to, and enhancement of, fish and wildlife (including related
spawning grounds and habitat); the protection of recreational opportunities; and the preservation
of other aspects of environmental quality” (16 U.S.C. § 797(e) as amended). In addition, ECPA
amended the FPA to require FERC to consult with affected federal and state resources agencies
and Indian tribes.

Specifically, ECPA amended Section 10(a) of the FPA to provide an opportunity for resource
agencies and affected Indian tribes to provide recommendations on how to make a hydropower
project consistent with federal and state comprehensive plans for improving, developing, or
conserving waterways affected by the project. ECPA also added Section 10(j) to provide an
opportunity for the USFWS, the National Oceanic and Atmospheric Administration’s National
Marine Fisheries Service (NOAA Fisheries), and state fish and wildlife agencies to provide
recommendations under the Fish and Wildlife Coordination Act to protect, mitigate damages to,
and enhance fish and wildlife affected by development and operation of the hydropower project
(16 U.S.C. § 803(a) and (j)). In this way, the hydropower licensing and federal authorization
process offers an opportunity for a diverse suite of stakeholders such as development interests
(e.g., project developers, utilities), NGOs, and representatives from federal, state, and tribal
regulatory authorities and governments to work together towards mutually beneficial power and
non-power objectives.
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1.1.1 Previous Studies on Hydropower Licensing Timelines

As is discussed in greater detail in Chapter 7, previous studies on hydropower licensing timelines
are limited to specific criteria (e.g., relicensing, non-powered dam development, specific license
process types) or are dated, which may limit the value of these studies for contemporary
decision-making. However, a study dating back to the early 2000s highlighted a growing trend of
more extended hydropower relicensing timelines (Kosnik 2006).

In 2006, Kosnik reviewed 222 hydropower relicensing proceedings from 1982—1998 and found
that 27% of hydropower relicenses were not issued within a 5-year period (assumed by Kosnick
to be the anticipated length for licensing a project). Kosnik found that project size indicators,
such as dam height, capacity in megawatts (MW), gross storage, and drainage area, correlate to
longer relicensing timelines (Kosnik 2006). Kosnik also observed several reasons for longer
relicensing timelines based on a FERC public docket review focused on intervenor comments,
including indicators of “regulatory delays” from both power interests (i.e., licensees, power
intervenors) and some (quasi) environmental interests (i.e., sportfishing and historical
intervenors).

A 2017 “U.S. Hydropower Market Report” analyzed the length of time between license
application and license issuance, but only reported statistics for non-powered dam projects. The
study analyzed 53 non-powered dam projects with FERC dockets opened between 2000 and
2016 and found those projects had a median number of years from license application to license
issuance of 2.5 years, but that time period ranged from 6 months to 7 years across the sample
(Uria-Martinez et al. 2018).

Another 2017 study analyzed 24 hydropower projects (pumped storage, run of river, and
conventional dams) relicensed between 2007 and 2012 using the Alternative Licensing Process
(ALP) or Integrated Licensing Process (ILP). That study analyzed the impact of stakeholder
collaboration on relicensing timelines but found no relationship between the two® (Ulibarri
2017). Ulibarri found the mean timeline for the 24 projects to be approximately 5.9 years with a
standard deviation of 1.5 years. In addition, Ulibarri found a positive association (i.e., longer
timelines) between timeline length and the presence of aquatic endangered species as well as a
positive association between timeline length and increased project size (i.e., megawatt capacity)
(Ulibarri 2017).

Finally, FERC itself has reported on hydropower licensing timelines as part of congressionally
mandated reports. Section 603 of the Energy Act of 2000 required FERC to undertake a
comprehensive review of the FERC licensing procedures for hydroelectric projects to determine
how to reduce the cost and time of obtaining a license under the FPA. Overall, FERC found that
on average, the licensing process took 43 months (approximately 3.6 years) from the date of the
filing of the final license application to receiving a license. In addition, FERC determined that
the major sources of delay in licensing were a result of statutory procedures, which disperse
decision-making responsibilities for required permits and authorizations among federal and state
agencies independent of FERC proceedings. FERC noted that untimely processing of state WQC

¢ Timelines were measured using the notice of intent/pre-application document submittal date, the final license
application submittal date, and the issuance of the license date.
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required by the CWA was the most common cause of delayed licensing proceedings (FERC
2001). Specifically, FERC staff analyzed the effect of untimely receipt of WQC in licensing
delays by reviewing applications for WQC:s filed between 1994 and 2000 (FERC 2001). FERC
determined that 39% of applications (65/167) filed during this period experienced WQC delays.
Of the 39%, 19 WQCs were eventually issued after a period exceeding 1 year had passed, 5
applications were dismissed for WQC related issues, and 41 had pending applications as of 2001.
FERC noted that out of 129 licensing cases pending at the time of the report, 73 were held up
from normal processing, and, of those 73, 71% were held up by WQC issues (FERC 2001).

To determine the general factors influencing the timeliness of hydropower licensing and
relicensing, FERC compared application processing timelines for license applications filed
between 1980 and 1992 to applications filed between 1993 and 2000 (FERC 2001). FERC
ultimately found that for applications filed between 1993 and 2000, the median time from
application to issuance took 13 months longer than for applications filed between 1980 and 1992.
FERC determined that the increased processing was attributable to the following factors: 1) a
greater volume of applications, 2) post-application disputes over the scope of necessary studies,
3) FERC efforts to promote settlements, 4) a 1993 policy requiring the issuance of draft
environmental assessments (EAs) for comment, 5) a 1994 policy requiring additional scoping
procedures, 6) an increased number of joint National Environmental Policy Act of 1969 (NEPA)
documents with other federal agencies, and 7) increased issuance of state WQC as opposed to
waiver of certification (FERC 2001).

More recently, in 2017, FERC authored a second congressionally mandated report, the Report on
the Pilot Two-Year Hydroelectric Licensing Process for Non-Powered Dams and Closed-Loop
Pumped Storage Projects and Recommendations Pursuant to Section 6 of the Hydropower
Regulatory Efficiency Act of 2013 (FERC 2017b). FERC’s report reviewed 83 projects that
received original licenses or small hydropower project exemptions’ from licensing as well as the
2-year pilot project being undertaken by FERC at the time, which had completed both pre and
post-filing activities and received either an original license or an exemption from licensing
between 2003 and 2016. The FERC report included 52 Traditional Licensing Processes (TLPs),
7 ILPs, and 4 ALPs and comprised 64 licenses, 19 exemptions, and the 2-year pilot project.
FERC reported that the median time from notice of intent (NOI)/pre-application document
(PAD) filing to license issuance was 3.34 years®; the median time to receive an exemption was
1.86 years. In addition, FERC noted that 27% of the projects within the report received a license
or exemption in 2 years or less, all of which used the TLP or ALP.

The 2017 FERC report also reviewed a number of project characteristics that may correlate with
project licensing timelines, including project capacity (i.e., nameplate capacity in megawatts),
CWA Section 401 compliance, ESA Section 7 compliance, NEPA compliance, National Historic
Preservation Act (NHPA) compliance, and application quality as determined by the need for

7 Under certain specified criteria, a project may receive an exemption from FERC licensing as a qualifying conduit
hydropower facility, a small conduit hydroelectric facility, or a small hydroelectric facility (16 U.S.C. § 832a(a), 16
U.S.C. § 823a(b), 16 U.S.C. § 2705).

8 FERC also reported on interim time frames, reporting that the median time from NOI/PAD filing to the final
license application filing was 1.55 years and final license application filing to license issuance was 1.79 years
(FERC 2017).
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additional information requests (AIRs) after filing the final license application. FERC found that
87% of the projects licensed in 2 years or less were 5 MW or smaller, and all projects licensed in
2 years or less were smaller than 10 MW. Conversely, 40% of the projects with licensing
timelines longer than 2 years were greater than 5 MW and 25% were greater than 10 MW.

FERC reported that all of the projects licensed in 2 years or less (post-filing licensing time)
received a WQC or waiver within 1 year; only 80% of the projects with licensing timelines
longer than 2 years received a WQC or waiver within 1 year. FERC also found that 70% of
projects licensed in less than 2 years required no ESA consultation (with only one project
requiring formal consultation), but 53% of projects with licensing timelines greater than 2 years
required ESA informal or formal consultation. FERC also reported that only 23% of projects
licensed in less than 2 years had adverse effects on historic properties requiring a programmatic
agreement (PA) or memorandum of agreement under the NHPA, but 37% of projects with
licensing timelines longer than 2 years had adverse effects on historic properties. FERC
determined that 100% of projects licensed in less than 2 years met all FERC-set deadlines for
providing FPA 4(e) and/or Section 18 Fishway Prescriptions, but only 33% of projects with
licensing timelines longer than 2 years met FERC-set 4(e) deadlines and only 78% met FERC-set
Section 18 Fishway Prescription deadlines. FERC found that the average NEPA EA took
approximately 4 months for projects licensed in 2 or less years; EAs for projects with licensing
timelines longer than 2 years averaged approximately 10 months.

Finally, FERC reviewed “application quality,” as defined by the number of AIRs after license
application filing, finding that 65% of projects licensed in 2 years or less had at least one AIR
and 43% of projects required an AIR due to an application deficiency. Conversely, 87% of
projects with licensing timelines longer than 2 years had at least one AIR and 67% of projects
required an AIR due to an application deficiency.

1.1.2 Previous Studies on Hydropower Licensing Costs

We failed to identify any complete studies on hydropower licensing cost during our historical
literature review. In the Section 603 Report, FERC touched on the costs associated with
hydropower licensing, including license processing costs (FERC 2001). FERC determined that
the cost to prepare TLPs compared to ALPs were approximately the same, with average
application cost being about $2.3 million. FERC noted that the costs of preparing a license
application and implementing terms and conditions were relatively greater for smaller projects
than large projects.

Another attempt to study licensing costs, which was completed by the U.S. Government
Accountability Office (GAO) in 2001, found cost data inadequate, particularly as they pertain to
costs by participant, project, and process step (GAO 2001). In addition, the 2001 GAO report
identified a need to identify why certain projects take longer and cost more to license than other
projects, as well as why the time and costs to complete different steps in the licensing process
vary by project or groups of similar projects (GAO 2001).

1.2 Road Map for Remaining Chapters of the Report

The analysis contained within this report could provide federal and state policymakers, federal
and state regulators, and other hydropower industry stakeholders (e.g., utilities, developers,
consultants, trade associations, NGOs) with quantitatively rigorous information to facilitate
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discussions and policy related to the licensing process, interagency coordination and
collaboration, and increased efficiencies throughout the process. This report does not propose
any specific recommendations to alter the current hydropower licensing and authorization
process. Instead, this report seeks to provide an objective evaluation of the current federal
regulatory process, timelines, costs, and benefits related to hydropower licensing and permitting
approvals.

The remainder of this report is divided into a series of chapters, which provide both quantitative
and qualitative data and analysis.

Chapter 2 includes a comprehensive overview of the hydropower licensing and federal
authorization process. Chapter 2 includes federal, state, and tribal agency jurisdictional roles in
hydropower licensing and regulatory authorizations under federal law.

In addition, Chapter 2 includes a comparison of the U.S. hydropower regulatory framework to
other types of energy and water infrastructure in the United States and a comparison between the
U.S. hydropower licensing process and the processes in three other top hydropower-producing
countries: Canada, Norway, and Sweden.

Chapter 3 provides a statistical analysis of factors related to licensing timelines including
information on licensing and federal authorization milestones and characteristics such as project
attributes (e.g., type, size, mode of operation, number of facilities), license process type, various
steps and authorizations in the licensing process, geopolitical variables (e.g., state, FERC
licensing region), and environmental characteristics and complexity (e.g., presence of settlement
agreement, EA, or environmental impact statement [EIS], presence of ESA species).

Chapter 4 examines hydropower licensing process on costs. Chapter 4 includes a summary of
applicant submitted licensing cost information in final license application documents to analyze
these licensing costs and compare these costs against other project attributes (e.g., license
process type, license type, size, presence of ESA species).

Chapter 5 provides examples of common non-power benefits that result from the hydropower
licensing process. Within the scope of this report, non-power benefits were determined to be the
PME measures included in hydropower licenses and settlement agreements designed to address
potential impacts to water quality, biological resources, cultural resources, and recreational
opportunities among other more nuanced protective measures.

Chapter 6 summarizes stakeholder perspectives on the licensing process. These perspectives
were obtained through email elicitations and phone interviews from stakeholders involved in
hydropower licensing with project development and social, cultural, and environmental interests.

Chapter 7 compares the findings of this report to those of previous studies on hydropower
licensing timelines and costs identified during our literature review.

Chapter 8 discusses the results from Chapters 2—7 in order to synthesize the findings and
provide key takeaways regarding the U.S. hydropower licensing and federal authorization
process.
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2 Hydropower Regulatory Overview and Comparison

This chapter provides an overview of the non-federal hydropower licensing and federal
authorization process (i.e., hydropower projects not developed directly by the federal
government), including the roles and responsibilities of regulatory agencies, tribes, and the
public within this process; a comparison of the hydropower regulatory framework in the United
States to the regulatory framework of other infrastructure projects in the United States; and a
comparison of the U.S. hydropower licensing process to those of the hydropower regulatory
frameworks across a selection of other countries.

Section 2 of this chapter begins by providing a brief overview of the FERC hydropower
licensing process. Thereafter, this section describes the potential environmental impacts
associated with developing a hydropower project and the required licenses, permits, and
approvals associated with developing a non-federal hydropower project. This section also
provides a description of the federal, state, and tribal jurisdictional roles in the hydropower
licensing and federal authorizations process.

Section 3 of this chapter compares the U.S. hydropower regulatory framework to other types of
energy and water infrastructure in the United States, including non-hydropower water
infrastructure, wind, solar, geothermal, bulk electric transmission, natural gas pipelines and
power plants, nuclear power plants, and coal power plants. As discussed further in Section 3, the
U.S. hydropower licensing and federal authorization process shares similarities with approval
processes for other infrastructure project types, such as requirements related to the protection of
biological resources, cultural resources, water quality, and environmental review requirements.
However, other characteristics of the U.S. hydropower licensing and federal authorization
process may have notable differences compared with other types of infrastructure project
approval processes, including the:

e The licensing framework and required authorizations

e The jurisdictional reach of federal regulators' authority

e Term length of the authorization (e.g., license, permit, or lease)

e Stakeholder engagement requirements

e Equal consideration of development and non-development values within the
licensing/approval process (as required under FPA 4(e)).

Section 4 of this chapter compares the U.S. hydropower licensing process to the hydropower
licensing/approval processes in three other top hydropower-producing countries: Canada,
Norway, and Sweden. As discussed further in Section 4, although all of the countries share some
similarities, areas where U.S. hydropower licensing is distinct from other countries include the:

e Licensing framework and the allocation of regulatory authority at different levels (e.g.,
federal/national, state/province, regional, local)

e Term length of the licenses/approvals

e Opportunities afforded to stakeholders and the public to engage with and participate in
the licensing process.
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2.1 U.S. Hydropower Licensing and Federal Authorization Overview

In the United States, non-federal hydropower development is governed primarily by the FPA,
which authorizes FERC to issue preliminary permits,” licenses, and exemptions from licensing'°
(FERC 2017). FERC issues licenses to construct, operate, and maintain certain dams, water
conduits, reservoirs, powerhouses, transmission lines, or other project works necessary and
convenient for the development and improvement of navigation and for the development,
transmission, and use of power across, along, from, or in navigable waters of the United States
(16 U.S.C. § 797(e)). The authority provided to FERC under the FPA applies to all non-federal
projects, regardless of who owns or manages the surrounding surface land (e.g., federal, state,
private).

This section includes:

e An overview of the process required to obtain a FERC hydropower license

e The potential environmental impacts associated with developing a hydropower project

e The required licenses, permits, and authorizations required to construct a non-federal
hydropower project

e The role of the public in the federal hydropower licensing and authorization process.

2.2 Summary of the Hydropower Licensing Process

For context, as used in this report, a license to construct and operate an unconstructed
hydroelectric project is referred to as an original license, while a license to continue operating an
existing hydropower project is referred to as a new license (hereinafter relicense) (FERC 2017).
FERC hydropower licenses may be issued for a term of 3050 years; however, in 2017 FERC
issued a policy statement setting 40 years as the default license term length for most
hydroelectric projects under FERC’s jurisdiction (16 U.S.C. 808(e); 161 FERC 9 61,078).!!

Hydropower licensing begins with the pre-filing stage prior to a license applicant filing a final
license application (FERC 2017). The pre-filing stage varies by license process type, but
generally requires some level of stakeholder engagement to identify issues and gather
information, which informs the eventual final license application and associated NEPA review
process (FERC 2017). The first formal filing required as part of the hydropower licensing
process is an NOI that the license applicant intends to file a license application and a PAD!? that

% Preliminary permits allow the permit holder to have priority for a hydroelectric site over any other applicants for 3
years, during which time the permit holder can conduct feasibility and environmental studies of the project site and
pre-filing stakeholder consultations (18 C.F.R. § 4.80; FERC 2017). During the term of the preliminary permit,
which may be extended for up to 2 additional years with permission from FERC, the permit holder must submit 6-
month progress reports to FERC that show progress and preparation toward filing a license application (18 C.F.R. §
4.80; FERC 2017). Preliminary permits are outside the scope of this report.

10 Under certain specified criteria, a project may receive an exemption from FERC licensing as a qualifying conduit
hydropower facility, a small conduit hydroelectric facility, or a small hydroelectric facility (16 U.S.C. § 832a(a), 16
U.S.C. § 823a(b), 16 U.S.C. § 2705). Exemptions from licensing are outside the scope of this report.

1 For projects located at or that use the head created by federal dams, the default licensing terms is 50 years.

12 The PAD requirement was added by a rule published August 25, 2003, that went into effect October 23, 2003
(Hydroelectric Licensing Under the Federal Power Act, 68 Fed. Reg. 51070, 51075 (Aug. 25, 2003) (codified at 18
CF.R.pts. 2,4,5,9, 16, 375, and 3895)).
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describes the project and its potential effect on environmental, cultural, and recreational
resources (FERC 2017). When relicensing an existing project, the licensee must file the NOI and
PAD between 5 and 5.5 years of the current license's expiration date (FERC 2017). Beginning in
July 2005, the default FERC licensing process is the ILP (18 C.F.R. § 5.3(a)(2)). However, at the
same time as the NOI/PAD filing, the license applicant may also request to use one of the non-
default license process types—either the TLP or the ALP (FERC 2017; 18 C.F.R. § 5.3(a)(2)).
FERC must approve the request to use the TLP or the ALP before the license applicant can use a
non-default licensing process (18 C.F.R. § 5.3(a)(2)).

The pre-filing steps vary most among the three license process types, although the post-filing '3
steps are more comparable, with the exception of scoping occurring in the TLP post-filing (see
Figure 1) (FERC 2017). According to FERC, the ILP is suitable for projects with complex issues
and study needs because there is more oversight by FERC during the pre-filing stage (FERC
2017). In addition, the ILP requires set schedules and time frames during the pre-filing stage,
which increases the predictability of the process (FERC 2017). The ALP has less FERC
oversight during pre-filing and emphasizes collaboration among stakeholders, demonstrated by
the collaboratively determined pre-filing schedule communication protocol (FERC 2017). The
TLP has the least oversight by FERC during pre-filing and may be most appropriate for projects
with less complex issues and study needs (FERC 2017). The TLP has no set time frames and is
referred to as a “paper-driven process” (FERC 2017). The pre-filing stage ends with the filing of
the final license application (FERC 2017).

Once the license applicant submits a final license application, FERC checks that the application
package is complete and adequate for processing. If the application is not complete, FERC will
issue either a deficiency letter or an AIR. The license applicant has 90 days'* to correct the
deficiencies or FERC may dismiss their application. If the application is complete, then FERC
must determine whether the application is ready for environmental analysis (REA). If so, FERC
will issue a public notice that requests formal agency and stakeholder comments and motions to
intervene. Agency and stakeholder comments can include recommendations, prescriptions,
terms, or conditions, depending on the jurisdiction (FERC 2017).

Unlike the ALP and ILP, under the TLP'> FERC conducts a scoping meeting and publishes a
scoping document(s) for environmental issues associated with the proposed project after filing

131n 2019, FERC established the Expedited Licensing Procedure (ELP) for issuing original licenses for qualifying
facilities at existing nonpowered dams and for closed-loop pumped storage projects (18 C.F.R. §§ 7.1-7.9) The goal
of the ELP is to ensure that a final licensing decision on qualifying facilities is issued no later than two years after
FERC receives a completed license application. Any license applicant that develops and files an application for an
original license for a qualifying facility under the ILP, TLP, or ALP procedures may request to use the ELP
procedure for the post-filing phase of licensing.

14 This deadline may vary depending on the nature of the deficient information (FERC 2017).

15 Under the ILP and the ALP, the scoping process occurs before the license applicant submits their final license
application (i.e., during the pre-filing phase) (18 C.F.R. Parts 4 and 5; Levine and Flanagan 2019). Under the ALP,
the license applicant also submits a draft EA/EIS with their final license application for FERC to consider before
FERC drafts the final EA/EIS (Carter 2015; Levine and Flanagan 2019).
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the final license application (18 C.F.R. Part 4).'® Once FERC makes a determination of REA,
FERC conducts NEPA review, which concludes with the publication of an environmental review
document (i.e., EA or EIS) (18 C.F.R. Part 4; Levine and Flanagan 2019). Stakeholders are also
given the opportunity to provide comments on a draft EA or EIS before the document is finalized
(18 C.F.R. Part 4; Levine and Flanagan 2019).

The license applicant must also request a WQC pursuant to Section 401 of the CWA from any
applicable state or authorized tribe or the EPA (18 C.F.R. Parts 4 and 5). If any state agency with
jurisdiction denies a WQC, FERC may not issue a license for the project (33 U.S.C. §
1341(a)(1); Curtis and Buchanan 2019). Where a state issues a WQC, the conditions become
terms of the FERC license.

During the post-filing phase, if FERC (and the license applicant) determine that the proposed
activity is likely to affect a listed species, then FERC must also consult USFWS and NOAA
Fisheries to ensure that the proposed project will not jeopardize the continued existence of any
threatened or endangered species or result in destruction or adverse modification of a threatened
or endangered species’ habitat pursuant to the ESA (16 U.S.C. §§ 1531-1544). FERC may
designate the license applicant as the non-federal representative for FERC during the ESA
informal consultation process (FERC 2017). If the project may affect a threatened or endangered
species, FERC must prepare a biological assessment (BA) that addresses any potential effects on
the species (FERC 2017). Based on the results of the BA, the project may require formal
consultation pursuant to Section 7 of the ESA, after which the service(s) with authority over the
affected species must submit a biological opinion (BO) that outlines the measures needed to
avoid jeopardizing or adversely modifying the habitat of the affected species (FERC 2017).

In addition, during the post-filing phase FERC will receive mandatory conditions and license
recommendations from federal and state agencies under FPA Sections 4(e), 10(a), 10(j), and 18
for inclusion and/or consideration in the final license.

Once there is compliance with all the required authorizations discussed below in Section 2.3
(e.g., FPA, NEPA, CWA, ESA, NHPA), FERC may issue the final license order based on all the
documents in the public record for the proposed project (FERC 2017). The final license order
includes any mandatory terms and conditions that the project must comply with (FERC 2017).

16 Under the ILP and the ALP, the scoping process occurs before the license applicant submits their final license
application (i.e., during the pre-filing phase) (18 C.F.R. Parts 4 and 5; Levine and Flanagan 2019). Under the ALP,
the license applicant also submits a draft applicant-prepared EA/EIS with their final license application for FERC to
consider before FERC drafts the final EA/EIS (Carter 2015; Levine and Flanagan 2019).
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Figure 1. Example alternative, integrated, and traditional licensing process timelines. License
applicants are responsible for milestones in black text, other stakeholders are responsible for
milestones in green text, and FERC is responsible for milestones in blue text.
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2.3 Hydropower Project Potential Environmental Impacts

A hydropower project raises potential environmental issues!’ that may require permitting and/or
regulatory approvals from federal and state agencies. Potential environmental impacts associated
with hydropower development include but are not limited to:

e Potential impacts to water quality (e.g., dissolved oxygen levels, increased water
temperatures, sediment buildup) due to altered flow rates, water loss due to evaporation,
and interruption of natural sediment flows during construction activities and operation

e Potential impacts to groundwater composition, quality, and hydrology as a result of
changes to water flow during operation

e Potential impacts to recreation activities (e.g., boating, swimming, fishing, and camping
activities) due to altered reservoir and flow conditions from construction and operation
activities

e Potential impacts to fish (including eel) and other aquatic species populations due to
turbine entrainment and inhibited migratory patterns during construction and operation

e Potential impacts to aquatic wildlife due to loss of habitat after land inundation and
altered surface water hydrology, including permanent removal or alteration of habitat
during construction activities and operation

e Potential impacts to near-surface cultural resources from topographic or hydrological
pattern changes or from soil movement or disturbance (e.g., removal, erosion,
sedimentation, excavation) during construction and operation activities

e Potential impacts to rivers, streams, and other bodies of water due to alterations made
during construction of intakes and dams

e Potential impacts to scenic and aesthetic qualities of landscapes and rivers due to
construction activities and addition of permanent operation structures.

2.4 Required Licenses, Permits, and Authorizations to Construct and
Operate Non-Federal Hydropower Projects

FERC is the primary licensing authority, and works with other federal agencies as well as state,
local, and tribal governments and the public to issue licenses for non-federal hydropower
projects. The following permits, licenses, and authorizations are required under federal law '8 for
hydropower project construction and operation.

2.4.1 Federal Energy Regulatory Commission Hydropower License

As discussed above, the FPA authorizes FERC to issue licenses to construct, operate, and
maintain non-federal hydropower projects. Non-exempt!® hydropower projects must complete

17 For more information on how the authors determined applicable regulatory and permitting requirements and
common potential environmental impacts associated with non-federal hydropower projects, see Section 3.

18 This chapter does not include a detailed discussion of regulatory and permitting requirements solely under state or
local law. In addition, to the specific regulatory and permitting requirements discussed in this chapter, a hydropower
developer may need to comply with other regulatory requirements or receive approvals from a state or local
authority.

19 Under certain specified criteria, a project may receive an exemption from FERC licensing as a qualifying conduit
hydropower facility, a small conduit hydroelectric facility, or a small hydroelectric facility (16 U.S.C. § 832a(a), 16
U.S.C. § 823a(b), 16 U.S.C. § 2705).
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the FERC hydropower licensing process using one of FERC’s three licensing processes—ILP,
TLP, or ALP. ILP is the default licensing process under the FPA; however, a hydropower license
applicant may request permission from FERC to use the TLP or ALP.?°

2.4.1.1 Federal Energy Regulatory Commission Hydropower Project License
Procedures and Prerequisites

Under the FPA, prior to FERC issuing a license, the project must comply with the following

processes and obtain the following certifications, approvals, permits, and authorizations from the

relevant authority with jurisdiction:

401 Water Quality Certification

ESA Section 7 Consultation Process

Essential Fish Habitat Consultation Process

Coastal Zone Management Act Consistency Determination

National Environmental Policy Act of 1969 Environmental Review Process
e National Historic Preservation Act Section 106 Consultation Process

e Wild and Scenic River Section 7 Consultation (if applicable).

In addition, to mitigate potential impacts to resources and ensure that hydropower projects are
consistent with agency land and resource management plans, the FPA authorizes federal
agencies with jurisdiction to issue mandatory conditions and federal agencies, state agencies, and
Indian tribes with jurisdiction to issue recommendations for inclusion in a FERC license. The
following agency license conditions and/or recommendations may be issued in addition to or in
lieu of certain permits, authorizations, or other approvals described in Section 3 of this chapter:

e FPA Section 4(e) Mandatory Conditions: Federal agencies with jurisdiction over federal
reservations (i.e., Bureau of Indian Affairs [BIA], U.S Bureau of Reclamation [BOR],
USFWS, National Park Service [NPS], Bureau of Land Management [BLM], and USFS
[U.S. Forest Service]) may prescribe mandatory Section 4(e) conditions for inclusion as
conditions to a FERC license to ensure that the project will not interfere or be
inconsistent with the purpose of any reservation and ensure adequate protection and
utilization of the reservation (16 U.S.C. § 797(¢)). In addition, Section 4(e), as amended
by the ECPA, requires FERC to give “equal consideration to the purposes of energy
conservation; the protection, mitigation of damages to, and enhancement of, fish and
wildlife (including related spawning grounds and habitat); the protection of recreational
opportunities; and the preservation of other aspects of environmental quality” (16 U.S.C.
§ 797(e) as amended). This “equal consideration” clause requires FERC to balance
developmental and non-developmental values when making a decision on licensing a
non-federal hydropower project. The licensee or any other party to the FERC licensing

20In 2019, FERC established the ELP for issuing original licenses for qualifying facilities at existing nonpowered
dams and for closed-loop pumped storage projects. (18 C.F.R. §§ 7.1-7.9). The goal of the ELP is to ensure that a
final licensing decision on qualifying facilities is issued no later than 2 years after FERC receives a completed
license application. Any license applicant that develops and files an application for an original license for a
qualifying facility under the ILP, TLP, or ALP procedures may request to use the ELP procedure for the post-filing
phase of licensing.
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proceeding may also file alternative mandatory 4(e) conditions with the relevant land
management agency (16 U.S.C. § 823d(a)).

e FPA Section 10(a) Recommendations: Federal agencies (i.e., BIA, BOR, BLM, USFWS,
NPS, USACE, NOAA Fisheries, and USFS) and state resource agencies exercising
administration over flood control, navigation, irrigation recreation, cultural, and other
relevant resources of the state in which the project is located as well as Indian tribes
affected by the project may provide Section 10(a) license recommendations for inclusion
as conditions to a FERC license to ensure that a hydropower project will be best adapted
to a comprehensive plan for improving or developing a waterway for the use or benefit of
interstate or foreign commerce; the improvement and use of water power development;
and the adequate PME of fish and wildlife and for other public uses (16 U.S.C. §
803(a)(1); (2)(B)).

e FPA Section 10(j) Recommendations: USFWS, NOAA Fisheries, and state fish and
wildlife agencies may provide Section 10(j) license recommendations for inclusion as
conditions to a FERC license to adequately and equitably protect, mitigate damages to,
and enhance fish and wildlife (including related spawning grounds and habitat) affected
by the development, operation, or management of the project (16 U.S.C. § 803(j)(1); 16
U.S.C. § 661 et seq.).

e FPA Section 18 Mandatory Fishway Prescriptions: USFWS and NOAA Fisheries may
prescribe Section 18 mandatory fishway prescriptions for inclusion as a condition to a
FERC license during the operation and maintenance of a hydropower project (16 U.S.C.
§ 811). Section 18 fishway prescriptions are limited to: physical structures, facilities, or
devices necessary to maintain all life stages of such fish; and project operations and
measures related to structures, facilities, or devices, which are necessary to ensure the
effectiveness of such structures, facilities, or devices for such fish (Energy Policy Act
1992 § 1701(b)). The licensee or any other party to the FERC licensing proceeding may
also file alternative Section 18 fishway prescriptions with NOAA Fisheries and/or
USFWS (16 U.S.C. § 823d(b)).

2.4.2 Town Sites and Power Development Act (Lease of Power Privilege)

A FERC licensed hydropower project may require a lease of power privilege from the Bureau of
Reclamation to use a BOR asset for electric power generation pursuant to the Town Sites and
Power Development Act of 1906 (43 U.S.C. §485h(c)) when one asset is within BOR’s
jurisdiction and a second asset is within FERC’s jurisdiction. This circumstance may apply to
non-federal pumped storage hydropower projects (FERC and BOR 1992).

2.4.3 Rivers and Harbors Act Section 14 Authorization (“Section 408”
Authorization)
A FERC licensed hydropower project may require a “Section 408” authorization from USACE
for a FERC licensed hydropower project to use or alter USACE infrastructure (e.g., dam,
conduit) pursuant to Section 14 of the Rivers and Harbors Act of 1899 (RHA) (33 U.S.C. §
408(a)). Section 408 grants USACE the authority to authorize the alteration or use of any
USACE infrastructure when it will not be injurious to the public interest or impair the
infrastructure’s usefulness (33 U.S.C. § 408(a)).
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2.4.4 Fish and Wildlife Coordination Act Consultation

A license applicant for a FERC licensed hydropower project must consult with the USFWS
and/or NOAA Fisheries and the relevant state resource agency before proposing or authorizing
any project that will cause a stream or other body of water to be impounded, diverted, the
channel deepened, or otherwise controlled or modified for any purpose pursuant to the Fish and
Wildlife Coordination Act (FWCA) (16 U.S.C. § 662(a)). Generally, this requirement is satisfied
through FPA Section 10(j).

2.4.5 Land Access Rights-of-Way, Easements, Leases, and Other Approvals

A FERC licensed hydropower project may require one or more of the following rights-of-way,
easements, leases, or other approvals under federal law from the appropriate agency with
jurisdiction to obtain land access through, under, or over federally or tribally managed land and
resources. Land access is a key consideration for siting hydropower projects. Agencies with
jurisdiction have authority to grant the following land access rights-of-way, easements, leases
and other approvals for hydropower projects so long as the proposed use is compatible with the
agency managed land or resource and the public interest:

¢ Bureau of Land Management Right-of-Way: A hydropower developer may need a
right-of-way (ROW) from the Bureau of Land Management to access BLM-managed
lands. The Federal Land Policy and Management Act of 1976 gives the BLM authority to
grant ROWs for a term of years appropriate for the life of the project (43 U.S.C. §
1761(a)).

e U.S. Department of Defense Enhanced Use Lease: A hydropower developer may need
an enhanced use lease from the U.S. Department of Defense (DOD) to use real or
personal property that is under the control of a military department. DOD has authority to
grant an enhanced use lease for a term of 5 years or longer if DOD determines a longer
lease period is in the public interest (10 U.S.C. § 2667(a)).

e Military Land Rights-of-Way: A hydropower developer may need a ROW from DOD
to gain access to public lands permanently withdrawn or reserved for the use of the
military department. DOD has authority to grant a military land ROW for any term of
years that the DOD considers appropriate (10 U.S.C. § 2668(a)).

e National Park System Right-of-Way: A hydropower developer may need a ROW from
the National Park Service to obtain access over, across, or through a National Park
System Unit. NPS may grant a National Park System ROW for a maximum term of 50
years (43 U.S.C. § 959; 54 U.S.C. §§ 100902(a)-(b); 54 U.S.C. § 100501).2!

e National Wildlife Refuge Right-of-Way or Easement: A hydropower developer may
need a ROW from the USFWS to access areas within the National Wildlife Refuge
System. The USFWS has authority to grant a National Wildlife Refuge ROW for a term
of years that the USFWS considers appropriate (16 U.S.C. § 668dd(d)(1)(B)). The
USFWS may not initiate or permit a new use of a refuge or expand, renew, or extend an
existing use of a refuge unless they have determined that the use is a compatible use and
that the use is not inconsistent with public safety (16 U.S.C. § 668dd(d)(3)(A)(1)).

2 For non-federal hydropower projects, a National Park System ROW applies only to land or water regulated by
NPS, other than a National Park or Monument.
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e Special Use Authorization: A hydropower developer may need a special use
authorization from the U.S. Forest Service to access USFS-managed lands (e.g., national
forest system lands, other than those designated as wilderness areas). Pursuant to the
Federal Land Policy and Management Act of 1976, the USFS may grant special use
authorizations for a term that the USFS deems appropriate and reasonable, with a
recommended maximum term of 30 years (43 U.S.C. § 1761(a), (d)); 36 C.F.R. §
251.52(1); USFS 2003, Chapter 2771; USFS 2011).%

e Tribal Land Right-of-Way: A hydropower developer may need a ROW from the BIA
to access any lands held in trust by the United States for individual Indians or Indian
tribes, communities, bands, or nations, or any lands now or hereafter owned. The BIA
may grant ROWs on tribal land for any term of years an Indian tribe deems reasonable.
For individually owned Indian land, the BIA may grant a ROW for a maximum term of
20 years for oil and gas purposes and 50 years for any other purpose (25 U.S.C. § 323; 25
C.F.R. §169.201).

e Tribal Energy Resources Agreement Right-of-Way: A hydropower developer may
need a tribal energy resources agreement (TERA) ROW from the Indian tribe with
jurisdiction to access land pursuant to a TERA with BIA approval. An Indian tribe may
grant a TERA ROW for a maximum term of 30 years (25 U.S.C. § 2218(a)).

2.4.6 Biological, Cultural, Water, and Other Environmental and Natural Resource
Permits, Approvals, and Requirements

Hydropower projects may require a permit, authorization, or other approval under federal law
from the appropriate resource agency with jurisdiction if a project impacts biological, cultural,
water, or other environmental and natural resources. Hydropower projects may impact these
resources during project construction and operation. In addition, site-specific factors such as a
hydropower project’s proximity to cultural artifacts, endangered or threatened species and/or
critical habitats, migratory bird nests, and water resources may require that a hydropower
developer mitigate or offset potential project impacts through compliance with resource agency
permits, authorizations, or other approvals.

2.4.6.1 Biological Resource Considerations and Requirements

A hydropower developer must consider the potential impacts of their projects on biological
resources and habitat pursuant to federal laws including the ESA, Migratory Bird Treaty Act,
Bald and Golden Eagle Protection Act, Magnuson-Stevens Fishery Conservation and
Management Act, and Marine Mammal Protection Act (MMPA). Accordingly, a non-federal
hydropower project may require one or more of the following permits, authorizations, or other
approvals:

22 For FERC licensed projects in existence on October 24, 1992, a license applicant is required to obtain a special
use authorization from USFS under the following circumstances:

e Projects with a FERC license, or with an amended license, issued between October 21, 1976, and July 6,
1980, where the USFS advised the license holder to obtain a special use authorization, or where a special
use authorization was actually issued

e Projects with a FERC license, or with an amended license, issued after July 6, 1980.
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e Eagle Non-Purposeful Take Permit: A hydropower developer may need an eagle non-
purposeful take permit from the USFWS for any incidental take of bald or golden eagles
pursuant to the Bald and Golden Eagle Protection Act (16 U.S.C. §§ 668-668d; 50 C.F.R.
§ 22.26).

o Essential Fish Habitat Consultation: A hydropower developer must consult with the
NOAA Fisheries with respect to any action authorized, funded, or undertaken or
proposed to be authorized, funded, or undertaken by such agency that may adversely
affect any essential fish habitat pursuant to the Magnuson-Stevens Fishery Conservation
and Management Act (16 U.S.C. § 1855(b)(2)).

e ESA Section 7 Consultation: A federal agency (potentially with assistance of a
designated non-federal representative) must consult or confer with USFWS and/or
NOAA Fisheries if an agency action is likely to jeopardize the continued existence of any
listed endangered or threatened species or result in the destruction or adverse
modification of designated critical habitat pursuant to the ESA Section 7 (16 U.S.C. §
1536(a)(2)). ESA Section 7 consultation may result in the issuance of a BO from the
USFWS or NOAA Fisheries containing an incidental take statement.

e Marine Mammal Incidental Take Authorizations: A hydropower developer may need
an incidental take authorization from USFWS and/or NOAA Fisheries if a project may
result in the incidental take (e.g., harassment) of marine mammals for a year or less
pursuant to the MMPA. A hydropower developer may need an incidental take letter
authorization from USFWS and/or NOAA Fisheries if a project may result in the
incidental take (e.g., harassment) of marine mammals for more than a year or the serious
injury of marine mammals pursuant to the MMPA (16 U.S.C. § 1371(a)(5)(A) — (D); 50
C.F.R. §216.106; 50 C.F.R. §§ 18.2, 18.27(f)).

e Migratory Bird Special Purpose Permit: A hydropower developer may need a special
purpose permit from USFWS to conduct an activity that results in the take, possession,
import, export, sale, purchase, barter, or offer for sale, purchase, or barter of any
migratory bird or their parts, nests, or eggs pursuant to the Migratory Bird Treaty Act (16
U.S.C. §§ 703-712; 50 C.F.R. § 21.11).

2.4.6.2 Cultural Resource Considerations and Requirements

Federal agencies must consider the potential impacts of hydropower projects on cultural and
tribal resources pursuant to NHPA. Accordingly, a hydropower project may need to comply
with:

NHPA Section 106 Consultation Process: A federal agency must consider the effect of a
federal undertaking®* on historic properties or resources that are either eligible for listing or are
listed on the National Register of Historic Places pursuant to Section 106 of the NHPA (54
U.S.C. § 306108). NHPA Section 106 consultations may result in a memorandum of agreement
containing a summary of the views of consulting parties and the public as well as an evaluation
of any measures considered to avoid or minimize the project’s effects on historic properties (36

23 “Federal undertaking" means a project, activity, or program funded in whole or in part under the direct or indirect
jurisdiction of a federal agency, including those carried out by or on behalf of an agency; those carried out with
federal financial assistance; those requiring a federal permit, license, or approval; and those subject to state or local
regulation administered pursuant to a delegation or approval by a federal agency (54 U.S.C. § 300320).
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C.F.R. § 800.6(b)-(c)). State agencies or tribes with jurisdiction may be required to consult on
culturally or historically important state or tribal sites, respectively, that may be affected by a
hydropower project (54 U.S.C. § 306108).

2.4.6.3 Water Quality Resource Considerations and Requirements

Hydropower project developers must consider the potential impacts of hydropower projects to
water quality and water resources pursuant to the CWA. Accordingly, a hydropower project that
discharges materials or pollutants>* into navigable waters?’ of the United States may require one
or more of the following permits:

e Clean Water Act Section 401 Water Quality Certification: A hydropower developer
will need a 401 Water Quality Certification from the state and/or authorized tribe where
the project is located (or in some limited circumstances EPA) to evaluate impacts on state
water quality when applying for a federal license or permit to conduct any activity
including, but not limited to, the construction or operation of facilities that may result in
any discharge into the navigable waters of the United States pursuant to the CWA (33
USC 1341(a)(1).

e C(Clean Water Act Section 402 National Pollutant Discharge Elimination Permit: A
hydropower developer must obtain a Section 402 National Pollutant Discharge
Elimination System (NPDES) permit from a state agency and/or tribe with EPA
delegated authority or, in limited circumstances the EPA, to discharge a pollutant or any
combination of pollutants into navigable waters of the United States pursuant to the
CWA (33 U.S.C. § 1342(a)(1)).

e Clean Water Act Section 404 Dredge and Fill Permit: A hydropower developer must
obtain a Section 404 Dredge and Fill Permit from USACE to discharge dredged or fill
material into navigable waters of the United States pursuant to the CWA (33 U.S.C. §
1344(a)).2®

2.4.6.4 Preexisting Land Use and Natural Resource Protection Considerations and
Requirements

Hydropower project developers must consider preexisting land uses pursuant to the Coastal Zone
Management Act (CZMA) and Wild and Scenic River Act (WSRA). Accordingly, a hydropower
project, which may impact preexisting uses present at or surrounding a project site, may need to
comply with one or more of the following:

e Coastal Zone Management Act Consistency Determination: A hydropower developer
must obtain a Coastal Zone Management Plan Consistency Determination from the
relevant state agency if a federal activity (e.g., permit, license, or approval) may affect

24 «“pollutant” means dredged spoil, solid waste, incinerator residue, sewage, garbage, sewage sludge, munitions,
chemical wastes, biological materials, radioactive materials, heat, wrecked or discarded equipment, rock, sand, and
cellar dirt as well as industrial, municipal, and agricultural waste discharged into water (33 U.S.C. § 1362 (6)).

25 "Navigable waters" means waters that are subject to the ebb and flow of the tide and/or are presently used, or have
been used in the past, or may be susceptible for use to transport interstate or foreign commerce (33 C.F.R. § 329.4).
26 The states of Florida, Michigan, and New Jersey have assumed the 404 program from USACE, and projects in
those states will need to obtain a Section 404 permit from the appropriate state agency.
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any land, water use, or natural resource of a state coastal zone pursuant to the CZMA (16
U.S.C. §§ 1456 (c)(1)(A) & (C)).

e Wild and Scenic River Act Section 7 Consultation and Compliance: A hydropower
developer?’” must consult with BLM, NPS, USFWS, or USFS to evaluate potential project
effects on agency-managed designated wild and scenic rivers and congressionally
authorized study rivers to protect the free-flowing condition and environment of those
designated and congressionally authorized study rivers pursuant to the WSRA (16 U.S.C.
§ 1278(a)-(b)). The WSRA provides for the protection of designated free-flowing rivers
and their immediate environments by prohibiting certain federally sponsored or assisted
projects, including the construction of any dam, water, conduit, reservoir, powerhouse,
transmission line, or other project works on or directly affecting designated rivers and
congressionally authorized study rivers (16 U.S.C. § 1278(a)-(b)). Projects upstream,
downstream, or on a tributary of a designated river are evaluated to ensure they do not
invade or unreasonably diminish the fish, wildlife, recreation, or aesthetic river values
(16 U.S.C. 1278(a)). Projects upstream, downstream, or on a tributary of a congressional
study river are evaluated to ensure they do not invade or diminish the fish, wildlife,
recreation, or aesthetic river values (16 U.S.C. 1278(b)).

Note that, unlike other infrastructure projects, RHA Section 10 Construction Permits are not
applicable to non-federal FERC licensed hydropower projects. See Scenic Hudson Preservation
v. Callaway, 370 F. Supp. 162 (S.D.N.Y. 1973) (holding that the FPA preempts authority of
USACE under the RHA to grant permits for the construction of hydroelectric plants and vesting
sole licensing authority to FERC).

2.4.6.5 Other Environmental Review Requirements

Hydropower projects, which constitute major federal actions, must comply with an
environmental review process to take into account project impacts on human health and the
environment (e.g., impacts to natural resources, cultural resources, biological resources, socio-
economic resources) prior to project construction pursuant to NEPA (42 U.S.C. § 4332(2)(C)).
Major federal actions include new and continuing activities, including projects and programs
entirely or partly financed, assisted, conducted, regulated, or approved by federal agencies (40
C.F.R. §§ 1506.8, 1508.17).

e National Environmental Policy Act of 1969 Environmental Review Process: A
federal agency must evaluate the impact of major federal actions significantly affecting
the quality of the human environment pursuant to NEPA (42 U.S.C. § 4332(2)(C)). The
purpose of NEPA is to establish a national environmental policy and goals for the

27 FERC may not license the construction of any dam, water conduit, reservoir, powerhouse, transmission line, or
other project works under the FPA on or directly affecting any river designated as a component of the national wild
and scenic rivers system or a congressionally-authorized study river (16 U.S.C. § 1278(a)-(b)). However, FERC may
issue a new license (relicense) to any dam, water conduit, reservoir, powerhouse, transmission line, or other project
works under the FPA located on any river that was subsequently designated as a component of the national wild and
scenic river system or a congressionally-authorized study river after the issuance of the original FERC license if the
river administering agency (BLM, NPS, USFWS, or USFS) with jurisdiction has made a Section 7 determination
that the FERC licensed hydropower project will not have a direct and adverse effect on the free flow, water qualities,
and other river values (16 U.S.C. § 1278(a)-(b)).

20

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



protection, maintenance, and enhancement of the environment and provide a process for
implementing these goals. NEPA review is managed by a lead federal agency, which is
responsible for preparing the main NEPA document analyzing project impacts and
alternatives and coordinating review with any other cooperating agencies (40 C.F.R. §
1508.16). NEPA review may result in a NEPA document (e.g., an EA or EIS), which
analyzes the impacts of a project and any project alternatives. It may also provide
measures to avoid and/or mitigate any impacts to resources (40 C.F.R. § 1508.16). The
level and scope of NEPA review varies depending on the nature of the project.
Environmental impact evaluations result in either a categorical exclusion (and in some
cases a record of consideration), a final EA and finding of no significant impact, or a final
EIS and record of decision.
State Environmental Review Process: In certain states, a state agency must evaluate the
impacts of its actions or discretionary decisions to fund, permit, or otherwise issue project
approvals (e.g., California Environmental Quality Act, Washington State Environmental
Policy Act). State environmental review processes may be required for state implemented
programs under federal statutes (e.g., CWA).

See Figure 2 for a high-level summary of federal agency, state agency, and tribe hydropower

authorization roles.
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* Land Access Rights-of-Way, Easements, Leases, and Other Approvals as discussed in section 2.3.5
** Biological Resource Considerations and Requirements as discussed in section 2.3.6

Figure 2. Federal hydropower authorization roles
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Environmental Policy Act and
issuing the hydropower license.
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2.5 Role of Public Participation

In the United States, the public plays a key role in the licensing process for non-federal
hydropower projects. The public may participate formally or informally in the hydropower
licensing process by consulting with the project proponent, providing public comment, and
engaging in stakeholder meetings, hearings, or appeal processes. For example, the FPA and
FERC regulations require the project proponent to consult with the public and also provide the
public with an opportunity to comment on the studies a project proponent must conduct prior to
project approval. In addition, other federal statutes that a non-federal hydropower project
proponent must comply with also provide multiple opportunities for the public participation
(e.g., ESA, NEPA).

Role of Settlement Agreements in Hydropower Licensing Process

Settlement agreements can help resolve disputes among stakeholders who may have differing
perspectives about license terms and conditions for the construction and operation of a non-
federal hydropower project. Stakeholders may hold informal and formal settlement agreement
conferences, during which stakeholders can explain their position and interest in the outcome
of the licensing proceeding. Conferences may result in a settlement offer, which participants
may submit to FERC at any time prior to the issuance of a final license order. FERC must
review the settlement agreement and determine which portions of the agreement it may
incorporate into the final license order (FERC 2006a; Levine, Curtis, and Shields 2018).
Settlement agreements can be broad or narrow in scope and do not require the support of all
participants. In fact, a single licensing proceeding can result in multiple settlement agreements
that resolve distinct sets of issues (Levine, Curtis, and Shields 2018).

See Table 1 for a high-level summary of the regulatory and permitting requirements for
hydropower projects.
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Table 1. Regulatory and Permitting Requirements for Hydropower Licensing and Authorization in the United States

Infrastructure Type

Required Permits,
Approvals, and
Authorizations

Common Potential
Environmental Impacts

Regulatory Considerations

Non-Federal
Hydropower

Land Access

BLM ROW

DOD Enhanced Use
Lease

Military Land ROW
National Park System
ROW

National Wildlife
Refuge ROW
Special Use
Authorization

Biological Resources

Land Access

BLM
DOD
DOD
NPS
USFWS
USFS

Biological Resources

Biological Resources

Eagle Non-Purposeful
Take Permit

Essential Fish Habitat
Consultation

ESA Section 7
Consultation

Marine Mammal
Incidental Take
Authorizations
Migratory Bird Special
Purpose Permit
FWCA Consultation

Cultural Resources

USFWS
NOAA Fisheries/lUSFWS
NOAA Fisheries/lUSFWS
NOAA Fisheries/lUSFWS
USFWS

USFWS/NOAA
Fisheries/State Agency

Cultural Resources
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Impacts
« Fish, eel, and other

aquatic species affected
by turbine entrainment
and inhibited migratory
patterns

« Wildlife and nesting bird
habitat inundated due to
altered hydrology

« Habitat and species
fragmentation due to
addition of permanent
structures

Cultural Resources Impacts

Land Access

USFS may waive special
use authorization and may
issue FPA Section 4(e)
condition for inclusion in a
FERC hydropower license
Tribal land ROWs are not
applicable to FERC licensed
hydropower projects, instead
BIA issues FPA Section 4(e)
conditions (as applicable) for
inclusion in a FERC
hydropower license

Tribal energy resources
agreements are not
applicable to FERC licensed
hydropower projects.

Biological Resources

Essential fish habitat
consultation is a prerequisite
to a FERC hydropower
license

ESA Section 7 Consultation
is a prerequisite to a FERC
hydropower license when
listed species or critical
habitats will be affected by
the proposed activity.

Cultural Resources

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



Infrastructure Type

Required Permits,
Approvals, and
Authorizations

NHPA Section 106
Consultation Process

Water Quality
CWA Section 401

Water Quality
Certification

CWA Section 402
NPDES Permit

CWA Section 404
Dredge and Fill Permit

Preexisting Land Use
CZMA Consistency
Determination

Wild and Scenic River
Act Section 7
Consultation

Environmental Review
NEPA Environmental
Review Process

Infrastructure Specific
FERC Hydropower
License

State Historic
Preservation Officer,
Tribal Historic
Preservation Officer,
Advisory Council on
Historic Preservation

Water Quality
State/Tribe/EPA

State/Tribe/EPA
USACE/Michigan/New
Jersey

Preexisting Land Use
State Agency
BLM/USFWS/NPS/USFS

Environmental Review
FERC/BOR/USACE

Infrastructure Specific
FERC
BOR
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Common Potential
Environmental Impacts

e Cultural resources
damage due to
hydrological and
topographical pattern
changes

Water Quality Impacts:

e Reduced reservoir
elevations affecting
groundwater quality

o Flow rate changes
leading to dissolved
oxygen levels, water
loss, sediment buildup,
increased temperatures
to surface water

Preexisting Land Use

Impacts

« Construction and
operation of intakes,
dams, and other project
facilities affecting
recreation, habitat, and
scenic and aesthetic
qualities of rivers and
streams

Regulatory Considerations

e NHPA Section 106

consultation is a prerequisite
to a FERC hydropower
license

Water Quality

e 401 Water Quality
Certification is a prerequisite
to a FERC hydropower
license

Preexisting Land Use

e CZMA Consistency
Determination is a
prerequisite to a FERC
hydropower license

e RHA Section 10
Construction Permits are not
applicable to FERC licensed
hydropower projects

Infrastructure Specific

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



Infrastructure Type Required Permits,
Approvals, and
Authorizations

Common Potential
Environmental Impacts

Regulatory Considerations

Lease of Power
Privilege

FERC hydropower licenses
subject to 30-50 year term;
40-year default term

FERC must give equal
consideration to
developmental and non-
developmental value when
making a license
determination.

FERC’s authority under the
Federal Power Act is not
limited by surface owner or
manager.

The FWCA requires
consultation with NOAA
Fisheries/USFWS, which is
generally satisfied through
recommendations provided
under FPA Section 10(j).
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2.6 Comparison of Hydropower Regulation to Other Types of
Infrastructure Projects in the United States
This section provides a high-level comparison between regulatory and permitting requirements

associated with non-federal hydropower and those of other types of infrastructure projects in the
United States. The other types of infrastructure projects included in this comparison are:

Non-hydropower water infrastructure projects
Nuclear energy projects

Geothermal power projects

Land-based wind power projects

Solar power projects

Bulk electric transmission projects

Natural gas pipeline projects

Natural gas power plant

Coal power plant projects.

To determine applicable regulatory and permitting requirements and common potential
environmental impacts associated with different infrastructure projects, National Renewable
Energy Laboratory (NREL) staff reviewed and analyzed approximately 10 NEPA documents per
each project type (86 total), including a relatively even distribution of EAs and EISs, to identify
potential environmental impacts associated with construction and operation activities of each of
the nine aforementioned infrastructure project types. In addition, NREL staff analyzed the NEPA
documents to identify relevant permits, authorizations, and approvals required under federal law
for each type of infrastructure project. Upon completion of review, NREL staff compiled
associated data, including:

e Common potential environmental impacts associated with construction and operation
activities of each infrastructure project type

e Each relevant federal permit, authorization, or approval identified during the NEPA
document literature review

e Relevant federal statutory authority and enabling act associated with each permit,
authorization, or approval

e Relevant federal and state agencies and actors relevant to each permit, authorization, or
approval

e A list of all infrastructure project types subject to each identified permit, authorization, or
approval under federal law.

For an overview of the regulatory and permitting requirements and common potential
environmental impacts associated with each of these types of infrastructure projects, see
Appendix A.1. See Table 3 for a high-level summary of the requirements across other
infrastructure project types.
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Table 2. Regulatory and Permitting Requirements Across Energy Infrastructure Project Types in the United States

Infrastructure Type

Infrastructure Specific Preexisting Land Use

- CZMA Consistency Determination
- WSRA Section 7 Consultation

Hydropower

- FERC Hydropower License
- Lease of Power Privilege
- RHA Section 408 Authorization

- RHA Section 10 Construction Permit
- CZMA Consistency Determination

- Wild and Scenic River Act Section 7
Consultation

Non-Hydropower Water Infrastructure - RHA Section 408 Authorization

- RHA Section 10 Construction Permit
- CZMA Consistency Determination

- Combined Nuclear License
- Notice of Proposed Construction or
Alteration

Nuclear Energy

Geothermal Power - Underground Injection Control Permit - CZMA Consistency Determination
- Geothermal Lease

- NOI to Conduct Geothermal Resource

- Exploration Operations

- Geothermal Drilling Permit

- Geothermal Utilization (i.e., Construction

Permit, Site License, and Commercial Use

Permit)
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Regulatory and Permitting Requirements by Category

Land Access

- BLM ROW

- DOD Enhanced Use Lease

- Military Land ROW

- National Park System ROW

- National Wildlife Refuge ROW

- Special Use Authorization

- Tribal Land ROW

- Tribal Energy Resources Agreement
Land ROW

- BLM ROW

- Military Land ROW

- National Park System ROW

- National Wildlife Refuge ROW
- Special Use Authorization

- Tribal Land ROW

NA

- BLM ROW

- DOD Enhanced Use Lease

- National Park System ROW

- National Wildlife Refuge ROW
- Special Use Authorization

- Tribal Land ROW

- Tribal Energy Resources Agreement
Land ROW

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



Infrastructure Type

Regulatory and Permitting Requirements by Category

Infrastructure Specific Preexisting Land Use

Land Access

Land-Based Wind Power

Solar Power

Bulk Electric Transmission

Natural Gas Pipeline

Natural Gas and Coal Power Plants

- BLM Wind and Solar Lease
- Notice of Proposed Construction or
Alteration

- CZMA Consistency Determination

- BLM Wind and Solar Lease

- CZMA Consistency Determination

- FERC Construction or Modification - CZMA Consistency Determination

Permit - Wild and Scenic River Act Section 7
- Notice of Proposed Construction or Consultation
Alteration - RHA Section 10 Construction Permit

- FERC Certificate of Public Convenience
and Necessity

- CZMA Consistency Determination
- RHA Section 10 Construction Permit

NA - CZMA Consistency Determination
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- BLM ROW

- DOD Enhanced Use Lease

- National Park System ROW

- National Wildlife Refuge ROW

- Special Use Authorization

- Tribal Land ROW

- Tribal Energy Resources Agreement
Land ROW

- BLM ROW

- DOD Enhanced Use Lease

- National Park System ROW

- National Wildlife Refuge ROW

- Special Use Authorization

- Tribal Land ROW

- Tribal Energy Resources Agreement
Land ROW

- BLM ROW

- Military Land ROW

- National Park System ROW

- National Wildlife Refuge ROW

- Special Use Authorization

- Tribal Land ROW

- Tribal Energy Resources Agreement
Land ROW

- BLM ROW

- Military Land ROW

- National Park System ROW

- National Wildlife Refuge ROW

- Special Use Authorization

- Tribal Land ROW

- Tribal Energy Resources Agreement
Land ROW

- BLM ROW

- Military Land ROW

- National Park System ROW

- National Wildlife Refuge ROW

- Special Use Authorization

- Tribal Land ROW

- Tribal Energy Resources Agreement
Land ROW
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Table 3. Regulatory and Permitting Requirements Across Energy Infrastructure Project Types in the United States (Continued)

Infrastructure Type

Hydropower

Non-Hydropower Water [\/A
Infrastructure

Nuclear Energy

Air Quality

- Clean Air Act Title
V Operating Permit
- Acid Rain Permit

Regulatory and Permitting Requirements by Category

Biological Resources

- Eagle Non-Purposeful Take

Permit

- Essential Fish Habitat
Consultation

- Marine Mammal Incidental Take

Authorizations

- Migratory Bird Special Purpose

Permit

- ESA Section 7

- Eagle Non-Purposeful Take
Permit

- Essential Fish Habitat
Consultation

- ESA Section 7 Consultation

- Marine Mammal Incidental Take
Authorizations

- Migratory Bird Special

Purpose Permit

- FWCA Consultation

- Eagle Non-Purposeful Take
Permit
- Essential Fish Habitat
Consultation
- ESA Section 7 Consultation
- Marine Mammal Incidental Take
Authorizations
- Migratory Bird Special

Purpose Permit

Cultural Resources

- NHPA Section 106
Consultation

- NHPA Section 106
Consultation

- NHPA Section 106
Consultation

29

Environmental Review

- NEPA Environmental
Review

- NEPA Environmental
Review

- NEPA Environmental
Review

Water Quality

- CWA Section 401 Water
Quality Certification

- CWA Section 402
NPDES Permit

- CWA Section 404 Dredge
and Fill Permit

- CWA Section 401 Water
Quality Certification

- CWA Section 404 Dredge
and Fill Permit

- CWA Section 401 Water
Quality Certification

- CWA Section 402
NPDES Permit

- CWA Section 404 Dredge
and Fill Permit

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



Regulatory and Permitting Requirements by Category

T REUIEETE Air Quality Biological Resources Cultural Resources Environmental Review Water Quality

Geothermal Power - Eagle Non-Purposeful Take - NHPA Section 106 - NEPA Environmental - CWA Section 401 Water

Permit Consultation Review Quality Certification

- Essential Fish Habitat - CWA Section 404 Dredge
Consultation and Fill Permit

- Migratory Bird Special Purpose

Permit

- ESA Section 7 or Section 10
Consultation

Land-Based Wind Power [B\/: - Eagle Non-Purposeful Take - NHPA Section 106 - NEPA Environmental - CWA Section 401 Water
Permit Consultation Review Quality Certification
- Essential Fish Habitat - CWA Section 404 Dredge
Consultation and Fill Permit
- Marine Mammal Incidental Take
Authorizations
- Migratory Bird Special Purpose
Permit

- ESA Section 7 or Section 10
Consultation

Solar Power NA - Eagle Non-Purposeful Take - NHPA Section 106 - NEPA Environmental - CWA Section 401 Water
Permit Consultation Review Quality Certification
- Essential Fish Habitat - CWA Section 404 Dredge
Consultation and Fill Permit
- Migratory Bird Special Purpose
Permit

- ESA Section 7 or Section 10
Consultation
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Infrastructure Type

Bulk Electric

Transmission

Regulatory and Permitting Requirements by Category

Air Quality Biological Resources Cultural Resources Environmental Review Water Quality

Natural Gas Pipeline NA

Natural Gas and Coal
Power Plants

- Clean Air Act Title
V Operating Permit
- Acid Rain Permit

- Minor New Source
Review Permit

- National Emission
Standard for
Hazardous Air
Pollutants Approval
- New Source
Performance
Standards

- Non-attainment
New Source Review
Permit

- Prevention of
Significant
Deterioration Permit

- Eagle Non-Purposeful Take
Permit

- Essential Fish Habitat
Consultation

- Marine Mammal Incidental Take
Authorizations

- Migratory Bird Special Purpose
Permit

- ESA Section 7 or Section 10
Consultation

- Eagle Non-Purposeful Take
Permit

- Essential Fish Habitat
Consultation

- ESA Section 7 Consultation

- Marine Mammal Incidental Take
Authorizations

- Migratory Bird Special Purpose
Permit

- Eagle Non-Purposeful Take
Permit

- Essential Fish Habitat
Consultation

- Marine Mammal Incidental Take
Authorizations

- Migratory Bird Special Purpose
Permit

- ESA Section 7 or Section 10
Consultation

- NHPA Section 106
Consultation

- NHPA Section 106
Consultation

- NHPA Section 106
Consultation

- NEPA Environmental
Review

- NEPA Environmental
Review

- NEPA Environmental
Review

- CWA Section 401 Water
Quality Certification

- CWA Section 404 Dredge
and Fill Permit

- CWA Section 401 Water
Quality Certification

- CWA Section 404 Dredge
and Fill Permit

- CWA Section 401 Water
Quality Certification

- CWA Section 402
NPDES Permit

- CWA Section 404 Dredge
and Fill Permit
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2.7 Comparison of Hydropower With Other Infrastructure Projects

Infrastructure project types can differ in their potential environmental impacts and regulatory
requirements based on factors including the spatial and temporal scope and the footprint on the
landscape. As presented in Appendix A.1, most of the infrastructure project types included in
this review have similar responsibilities related to biological resources, cultural resources, water
quality, and environmental review. As such, the discussion in this section focuses on several
distinctions between hydropower and other infrastructure project types, including:

e Comprehensive licensing/permitting structures and prerequisite authorizations
e Federal jurisdiction over infrastructure projects

e Term length of authorizations

e Stakeholder engagement requirements

¢ (Consideration of development and non-development values.

2.7.1 Comprehensive Licensing/Permitting Structures and Prerequisite
Authorizations

FERC licensed hydropower projects are subject to a comprehensive licensing process, which
requires that a license applicant obtain various certifications, approvals, and/or permits as a
prerequisite to obtaining a FERC license. These prerequisites include obtaining a 401 Water
Quality Certification from a state resource agency as well as conducting consultations with
federal and state entities regarding project impacts to endangered and threatened species,
essential fish habitat, and cultural resources. In addition, the FPA provides opportunities for
mandatory conditioning authority from federal agencies with jurisdiction over federal
reservations (i.e., FPA Section 4(e) and mandatory fishway prescriptions from the USFWS or
NOAA Fisheries (i.e., FPA Section 18) as well as recommendations for inclusion in a
hydropower license related to comprehensive plans (i.e., FPA Section 10(a)) and PME of fish
and wildlife (i.e., FPA Section 10(j)) pursuant to the FWCA.?®

Similarly, nuclear energy projects are also subject to a comprehensive licensing process,
requiring a license applicant to obtain various certifications, approvals, and/or permits as a
prerequisite to receiving a combined nuclear license. These prerequisites include obtaining a 401
Water Quality Certification from a state resource agency as well as conducting consultations
with federal and state entities regarding project impacts to endangered and threatened species,
essential fish habitat, and cultural resources. By comparison, although other infrastructure project
types analyzed in this chapter may require various permits and approvals at different times prior
to construction and/or operation, they are not subject to the same type of comprehensive
licensing scheme requiring the extent of coordination and prerequisite certifications, approvals,
and/or permits as non-federal hydropower or nuclear licensing.

In comparison to other infrastructure project types, which do not have comprehensive
licensing/authorization processes, licensing timelines for non-federal hydropower projects may
be impacted by the time it takes to receive prerequisite approvals from other federal and state

28 The FWCA was unique to hydropower and other water infrastructure projects because it only applies to projects
that will cause a stream or other body of water to be impounded, diverted, the channel deepened, or otherwise
controlled or modified for any purpose.
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resource agencies, which are built into the FERC licensing process. For example, FERC licensed
hydropower projects require that a license applicant obtain a 401 Water Quality Certification
from a state resource agency with EPA delegated authority (or from EPA in limited
circumstances). State requirements for obtaining a 401 Water Quality Certification may vary by
jurisdiction (e.g., the scope of review, the number of studies required) and not be limited to
strictly water quality considerations. In addition, although 401 Water Quality Certifications for
FERC licensed hydropower projects are subject to a 1-year time frame under the CWA,
historically, this time frame had not been interpreted strictly as from the date of initial request
(33 U.S.C. § 1341(a)(1); Hoopa Valley Tribe v. FERC, No. 14-1271 (D.C. Cir. 2019)). By
comparison, other infrastructure projects (e.g., solar, wind, or bulk transmission projects) may
require an Individual 404 Dredge and Fill Permit from USACE, which also requires 401 Water
Quality Certification from a state resource agency. However, absent special circumstances,
USACE regulations provide that state resource agencies have 60 days to act on a request for a
401 Water Quality Certification. USACE has authority to extend the 60-day time frame;
however, as mandated by the CWA, an extension must not exceed 1 year. (33 C.F.R. §
325.2(b)(ii)).

2.7.2 Federal Jurisdiction Over Infrastructure Projects

The infrastructure projects included in this analysis vary considerably on when a federal license,
permit, or authorization is required for project construction and operation. Although some
resource protection approvals, such as ESA consultation and CWA permits, may apply broadly
across all project types regardless of location, that was not the case for all license, permit, and
authorizations included in this review. A number of infrastructure project approvals, including
hydropower licenses; nuclear licenses; interstate natural gas certificates of public convenience
and necessity (CPCNs); and RHA Section 10 permits and air quality permitting for nuclear,
natural gas, and coal-fired power plants apply across all jurisdictions, regardless of whether the
project is sited on federal, state, or private land. However, other infrastructure projects included
in this analysis predominately required approvals based on the location of the project being
situated on federally-managed land or using an existing federal asset. This was the case for
geothermal, solar, and wind authorizations as well as transmission line siting and development or
alteration of water infrastructure using federal assets. These infrastructure projects generally
required a lease or ROW from the BLM or applicable land management agency or a 408
Authorization from USACE.

2.7.3 Term Length of Authorizations

FERC licensed hydropower projects are subject to a 30-50 year licensing term (with a 40-year
default licensing term) for original and new (re)licenses, after which the licensee must apply to
FERC for relicensing (16 U.S.C. 808(e); 161 FERC 4 61,078).?’ Similarly, nuclear energy
projects with a combined nuclear license are subject to a 40-year licensing term, after which a
nuclear project operator may apply for a 20-year relicensing term from the U.S. Nuclear
Regulatory Commission (NRC) (10 C.F.R. §§ 51.1 —51.125; 10 C.F.R. §§ 54.1 — 54.43).
Although other infrastructure projects may be subject to leases and other land access
authorizations (e.g., ROWs and easements; BLM geothermal, solar, and wind leases) of variable

2 During the relicensing process, a prospective license applicant may compete against the incumbent licensee for an
existing project pursuant to the FPA (16 U.S.C. § 808(a)(1); Levine, Curtis, and Kazerooni 2017).
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lengths of time as prescribed by the federal agency with jurisdiction, generally lessees have the
option to extend the lease/ROW without additional reviews and approvals or to dismantle the
infrastructure project in accordance with a previously developed reclamation plan without the
need for additional approvals.

2.7.4 Stakeholder Engagement Requirements

Depending on which FERC hydropower licensing process is used (i.e., ALP, ILP, or TLP), the
licensing process requires varying degrees of early stakeholder engagement and participation
from a variety of stakeholders including federal and state agencies, Indian tribes, NGOs, and the
public. Stakeholders involved in the FERC hydropower licensing process must interact and
coordinate with one another as well as complete agency consultations to develop comprehensive
environmental study plans and project timelines early in the licensing process. By comparison,
other infrastructure projects may be subject to review processes, such as NEPA environmental
review, which require stakeholder coordination and public engagement (e.g., scoping, public
meetings, notice and comment on draft or final review documents), but does not require the same
level of stakeholder engagement or as many opportunities to participate in the process as the
FERC hydropower licensing process.

2.7.5 Consideration of Developmental and Non-Developmental Values

One aspect unique to hydropower licenses is the FPA 4(e) requirement to give “equal
consideration to the purposes of energy conservation; the protection, mitigation of damages to,
and enhancement of, fish and wildlife (including related spawning grounds and habitat); the
protection of recreational opportunities; and the preservation of other aspects of environmental
quality.” This balancing of developmental and non-developmental values in licensing
hydropower projects is distinct from all other infrastructure projects included in the review. In
part, this could be because public river systems are public trust resources, which should be
available to all members of the public for a variety of uses.*’ The most analogous review criteria
are related to FERC’s approval of interstate pipeline CPCNs under the Natural Gas Act. In the
case of interstate natural gas pipelines, FERC must balance the public benefit of developing the
pipeline against the potential adverse consequences of the proposed pipeline by evaluating
economic, public, and environmental factors. However, this standard does not specifically
require that FERC equally consider the benefits of energy development with respect to wildlife,
recreation, and environmental quality. The other infrastructure projects included within this
review do not require any balancing or equal consideration, but instead would only require
analysis of the environmental impacts of the project if subject to NEPA (which also applies to
FERC CPCNs and hydropower licenses). Although NEPA does require the federal agency to
evaluate the environmental impacts of the proposed action and generally consider various
alternatives to the proposed action (including a no-action alternative), NEPA does not require a
federal agency to balance these considerations. Rather, NEPA only requires a federal agency to
consider the environmental impacts of the proposed action but does not mandate environmental
protection requirements.

30Tt is important to note that public lands are also a public trust resource in which competing values and uses must
be balanced (e.g., the Federal Land Policy and Management Act requires that public lands be managed “on the basis
of multiple use and sustained yield” (43 U.S.C. § 1701(a)(7)).
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2.8 Comparison of Hydropower Regulation in the United States to
International Jurisdictions

This section provides a comparison of the statutory and regulatory frameworks governing
hydropower development in Canada, Sweden, and Norway (which are among the world’s top
producers of hydroelectric power internationally) to that of the United States (Myers 2015).
Furthermore, because Sweden is a member state of the European Union and Norway is part of
the European Economic Agreement, this section also considers European Union directives
related to hydropower development. What follows in this section is a summary table that
compares the statutory and regulatory frameworks governing hydropower development within
these countries and a comparative discussion focused on:

e National versus local authority over hydropower development
e Term length of hydropower authorizations

e Resource protection requirements

e Public stakeholder engagement.

For a more detailed overview of the statutory and regulatory frameworks governing hydropower
development in Canada, Sweden, and Norway, see Appendix A.2. See Table 4 for a high-level
summary of these countries’ hydropower requirements.
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Table 4. International Hydropower Development Summary Table

Statutes Agencies Public Participation
Canada Land Access Land Access Appeals
Crown land tenure Provincial/territorial agency Consultation
Energy Facility Licensing Energy Facility Licensing Comment
Provincial/territorial process Provincial/territorial agency
Environmental Review Environmental Review
Impact Assessment Act Impact Assessment Agency
Biological Resources Protection Biological Resources Protection
Species At Risk Act Department of Environment and Climate
Migratory Birds Convention Act Change Canada
Fisheries Act Parks Canada Agency
Department of Fisheries and Oceans
Canada
Cultural Resources Protection Cultural Resources Protection
Impact Assessment Act Impact Assessment Agency
Water Quality Water Quality
Canadian Navigable Waters Act Transport Canada
Other Development Restrictions Other Development Restrictions
Wildlife Act Department of Environment and Climate
Change Canada
Sweden Land Access Land Access Consultation
Regional process Land Court Comment
County Board Hearings
Energy Facility Licensing Energy Facility Licensing
Swedish Environmental Code Land Court

County Board

Environmental Review Environmental Review
Swedish Environmental Code County Board
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Norway

Statutes

Biological Resources Protection
Regulations in development?

Cultural Resources Protection
Regulations in development?

Water Quality
Regulations in development

Other Development Restrictions
Swedish Environmental Code

aAt the direction of the European Union,
Sweden is currently in the process of
developing a more comprehensive
hydropower licensing procedure, which
takes into account project impacts to
biological, wildlife, and cultural resources
and establishes a license review and
renewal procedure (SwWAM 2019a, 2019b;
Rudberg et al. 2015).

Land Access
N/A

Energy Facility Licensing
Watercourse Regulation Act
Water Resources Act
Waterfall Rights Act

Environmental Review
Planning and Building Act

Biological Resources Protection

Agencies

Biological Resources Protection
County Board

Cultural Resources Protection
County Board

Water Quality
County Board

Other Development Restrictions
Swedish EPA

Land Access
N/A

Energy Facility Licensing

King in Council

Norwegian Water Resources and Energy
Directorate

Environmental Review

Norwegian Water Resources and Energy
Directorate

Ministry of Local Government and
Modernization

Local government bodies

Biological Resources Protection
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Public Participation

Consultation
Comment
Meetings
Hearings
Appeals
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Statutes

Nature Diversity Act

Agencies

Norwegian Water Resources and Energy
Directorate
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2.9 International Hydropower Comparison Discussion

2.9.1 National vs. Local Authority Over Hydropower Development

In comparing the regulatory structure of each country, the United States and Canada regulate
hydropower development through a cooperative federal, state, and local process. However, in the
United States, the federal government, through FERC, has primary licensing authority for non-
federal hydropower development. By comparison, in Canada, provinces have primary licensing
authority and play the central role in hydropower project development. In contrast, hydropower
development in Sweden is regulated primarily at the regional level with minimal federal
involvement, and in Norway hydropower development is regulated through a centralized,
national system.

2.9.2 Term Length of Hydropower Authorizations

The United States and Norway have regulatory frameworks in place that establish term lengths
for hydropower licenses. In the United States, pursuant to the FPA, FERC hydropower licenses
may be issued for a term of 3050 years; however, FERC’s 2017 policy statement establishes a
40-year default licensing term for new and original hydropower licenses. Similarly, in Norway,
hydropower licenses issued by the King-in-Council are subject to a term of 30-50 years pursuant
to the Watercourse Regulation Act. By contrast, in Canada license terms may vary by province,
with some provinces establishing hydropower licensing terms (e.g., in Manitoba, hydropower
licenses may be issued for a term of 30—50 years pursuant to the Water Power Act) while other
provinces grant hydropower licenses in perpetuity (e.g., in Quebec, hydropower licenses are
granted in perpetuity pursuant to the Hydro-Quebec Act). In Sweden, all existing hydropower
licenses are granted in perpetuity; however, Sweden is currently in the process of drafting
hydropower legislation that would establish licensing terms for new hydropower licenses.

2.9.3 Resource Protection Requirements

The United States, Canada, Norway, and Sweden all have regulatory frameworks in place that
require project proponents to analyze a hydropower project’s potential impacts on biological
resources, cultural resources, and the environment more generally. For example, similar to the
United States ESA Section 7 consultation process, in Canada and Norway, the hydropower
licensing process requires that project proponents consult with multiple resource protection
agencies to analyze project impacts on listed endangered species. Sweden, a member state of the
European Union, is currently developing a more comprehensive hydropower authorization
procedure that takes into account impacts relating to biological, wildlife, and cultural resources
so that it is more closely aligned with European Union environmental directives. However, in
terms of the number of stakeholders involved in the authorization process, the United States is
distinct from several of the other countries analyzed in this report. In the United States, up to 11
federal agencies may participate in the hydropower licensing process. In addition, the
participation of state water quality and wildlife resource agencies with jurisdiction as well as
tribal and public engagement is required. By contrast, Norway has a more consolidated approach,
which may involve the participation of between 5—6 federal governmental agencies (i.e.,
ministries and/or parliament) in addition to local governmental bodies. By comparison, in
Canada and Sweden, hydropower authorization processes generally fall under provincial or local
jurisdiction. Specifically, in Canada, hydropower authorization processes may only require the
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participation of federal agencies if the project exclusively impacts federal land or resources.
However, similarly to the United States, many Canadian provinces and territories require
consultation and engagement with Aboriginal peoples during the hydropower authorization
process.

2.9.4 Public Stakeholder Engagement

The public plays a key role in the licensing process of hydropower projects in the United States,
Canada, Sweden, and Norway. In the United States and Norway, the public may participate
formally or informally in the hydropower licensing process by consulting with the project
proponent; providing public comment; and engaging in stakeholder meetings, hearings, and
appeal processes. Similarly, in Sweden the public may participate in the hydropower licensing
process by consulting with the project proponent, providing public comment, and engaging in
approval hearings. In Canada, recent amendments to Canadian federal statutes have increased
public participation in hydropower development and require that project proponents engage with
the public and Aboriginal peoples throughout EA processes.
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3 Statistical Description and Analysis of Hydropower
Licensing Timelines

3.1 Introduction

Issuance of the 30—50-year licenses required for most non-federal hydropower projects involves
many steps that can lead to variability in the licensing timeline for a project. The variability in
timelines from the filing of the initial documents to issuance of the license can be very large,
with some projects taking months while others take decades. This uncertainty in licensing
timelines can have impacts on the cost and time investment for all stakeholders involved and can
impact the length and cost of project development and financing, particularly for projects seeking
original licenses (Uria-Martinez, Johnson, and O’Connor 2018; see also Chapter 4 in this report).
There are limited quantitative data on the factors that may be influencing the length of these
timelines and on where challenges in the licensing process may occur (FERC 2001; Uria-
Martinez, Johnson, and O’Connor 2018). As a result, the U.S. Department of Energy’s (DOE’s)
Water Power Technologies Office funded this study to analyze the hydropower licensing process
and gain insights into process uncertainties. This chapter seeks to quantitatively identify factors
associated with licensing timeline length, determine where challenges may occur in the process,
and point out the greatest sources of uncertainty in the hydropower licensing and federal
authorization process.

3.2 Dataset Description

To understand factors that influence hydropower licensing timelines, a dataset of dates and
characteristics of original and relicensed hydropower project licenses was created by extracting
information from FERC hydropower licensing documents such as license orders and NEPA and
BO documents. Steps in the licensing process and hypothesized influential factors included in
analyses presented in this chapter were informed by the project Stakeholder Working Group.

The project team examined information from 150 projects, randomly selecting 129 projects from
a FERC-maintained list of the 296 projects that had licenses issued since October 1, 2005. This
group represented 44% of all licensed projects in the study period, which is a large sample
relative to the total number of projects licensed during the study period. Another 21 projects
were from a FERC-maintained list of annual licenses, described below.

The resulting dataset of 107 conventional hydropower projects (Figure 3) consisted of projects
that remained from the 129 randomly selected projects after excluding projects that did not fit
study criteria (https://hydrosource.ornl.gov/dataset/hydropower-licensing-timeline-and-cost-
dataset). The 22 excluded projects included transmission line projects, pumped storage projects,
and projects with multiple types of hydropower facilities (e.g., pumped storage and
conventional). This cutoff date was chosen because October 1, 2005, was the beginning date of
the ILP, although projects using all three license processes were included in the dataset of 107
projects. The final dataset included 44 original licenses and 63 relicenses. More details on the
sample sizes of projects with specific characteristics such as project type, mode of operation, and
license process are provided in Table 5 and Table 6.
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To the extent possible, licensing milestone dates were retrieved from FERC license orders
(Figure 4). Other documents such as NEPA documents, BOs, and study determination letters
(from ILP projects) were also mined for information on licensing milestone dates when
information could not be found in the license order. Information on the date when NOAA
Fisheries and USFWS received complete Section 7 Consultation packages were provided by
those agencies. Some project characteristics and locations for mapping were obtained from the
Oak Ridge National Laboratory (ORNL) Existing Hydropower Assets Database (Johnson et al.
2020). In cases where there was a discrepancy between information reported in the license order
and the ORNL Existing Hydropower Assets Database or another document, information from the
license order was used.

License Process Type
@ ALP
@ ILP
o TLP

Project Type

@ Canal

G Existing Cenventional
€ Non-Powered Dam

Nameplate Capacity(MW)
e 0-20
@ 20-75
o 75-173
@ 173-325
O 325-1410

License Type
< Original
© Relicense

Figure 3. Locations of each individual facility in the 107 projects in the licensing timeline dataset
from the Existing Hydropower Assets Database (Johnson et al. 2021)

Qualitative analysis was conducted of FERC-published information on hydropower projects
being relicensed that have completed the NEPA process and had either CWA Section 401 Water
Quality Certifications or ESA Section 7 Consultations pending for more than 1-year. FERC has
included this information on its website since 2017 and versions of this list accessed in August
2019 and February 2020 were qualitatively compared to determine how many projects from the
2019 list are still on the 2020 list and how many projects not on the 2020 list have been licensed
(Table 7).

Average values reported in this chapter are mean + standard deviation unless otherwise noted.
Additional methods for data collection and detailed analysis methods and results are provided in
Appendix B.
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3.3 Overall Timeline Description

The overall mean length of time from filing of the NOI/PAD to license issuance across the
sample of 107 projects was 6.6 years (Table 5). The range of NOI/PAD to license issuance
timelines recorded in our dataset was 1.1 years to 19.5 years. The mean timeline length during
the pre-filing period (filing of NOI/PAD to filing of final license application) was 2.7 years and
was shorter than the mean timeline length of the post-filing period (filing of license application
to license issuance) of 3.8 years (Figure 5).

Each hydropower project has a unique licensing story, but examples of the types and
characteristics of hydropower projects representing short, average, and long NOI to license
issuance timelines in our sample of 107 may provide insight into challenges encountered by
stakeholders in the hydropower licensing and federal authorization process. Boxes 1-3 were
highlighted from the case studies to illustrate examples of project licensing stories that represent
relatively short (Box 1), average (Box 2), and long (Box 3) NOI to license issuance timelines
with respect to the sample of 107 projects.
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Figure 4. Example timeline showing relative order of licensing milestones for hypothetical
projects using the a) alternative, b) integrated, and c) traditional licensing processes where the
license applicant is responsible for milestones in black text, other stakeholders are responsible

for milestones in green text, and FERC is responsible for milestones in blue text.
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Figure 5. Boxplot summarizing the time taken by segments of the hydropower licensing
and federal authorization process for the dataset of 107 projects. Segments include filing
of the notice of intent/pre-application document to license issuance (NOI to LI), filing of
NOI/PAD to final license application (NOI to LA), LA to LI, LA to ready for environmental
analysis (REA), REA to final National Environmental Policy Act environmental impact
statement or environmental analysis (EIS), FERC request for Section 7 Consultation to
issuance of biological opinion or letter of concurrence, licensee request for state 401
water quality certification to issuance or waiver of water quality certification. Box
boundaries show first and third quartiles, the band inside the box shows the median,
vertical lines show largest and smallest values within 1.5 times the interquartile range, and
dots show points larger than 1.5 times the interquartile range.

3.4 Project Characteristics

The dataset of 107 projects contained four types of projects: existing conventional (hydropower
dams already in operation), in-canal conventional (conventional hydropower projects in an
irrigation or other man-made canal), new development (construction of new dam and
hydropower facilities), and non-powered dam retrofit (existing dams being retrofitted with
hydropower infrastructure; Table 6). Of note among these projects were four existing
conventional hydropower projects receiving original licenses. These projects included two
approximately 2 MW facilities in Vermont that had not been previously licensed (NOI/PAD to
license issuance timeline of approximately 18 years each), one historic mill in Massachusetts that
was not required to have a license until the facility was upgraded to 8 MW (NOI/PAD to license
issuance timeline of 2.9 years), and one facility with generation capacity of <0.05 MW that
powers a backpacking hut and is not connected to the grid (no NOI was filed and license
application to license issuance timeline was 0.6 years). The facility powering the backpacking
hut is owned by the Appalachian Mountain Club and was installed using funding from of a 1981
DOE demonstration grant. It received expedited licensing because of close coordination with
federal agencies in preparing the license application.
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Box 3.1 Timeline of a Project With a Shorter-Than-Average Timeline

This box provides an example of the licensing process for one project with a relatively short
timeline (e.g., in the lowest quartile of timelines in the dataset of 107 projects) using the A-Drop
Project (P-12549; nameplate capacity: 1| MW; NOI/PAD-License Issuance: 2.3 years) as an
example. Although this project was issued a license, it was not constructed. More complete details
on this license are available in case studies detailed in Appendix C.

The A-Drop Project was a conventional hydropower project to be constructed on the Greenfields
Main Canal, which is part of the BOR’s Sun River Irrigation Project in Teton County, Montana.
This project proposed to install a new inflatable weir that would divert water from the canal into a
new powerhouse. The new tailrace would have been buried to discharge flows back into the drop
structure’s stilling pool. This project would have operated strictly as a run-of-release project, would
not occupy any federal lands, and would not have impounded water. The project EA was issued in
0.3 years with a finding of no significant impact (FONSI) with no impacts on endangered species.
The CWA Section 401 certification was waived by the Montana Department of Environmental
Quality and there was determined to be no adverse effects to historic properties due to the project.
PME measures included those on species protection for Arctic grayling that may be entrained into
the canal and implementation of an Historic Properties Management Plan (HPMP).

Table 5. Years From Beginning to End of Step in Licensing Process

Timeline of Licensing Process Original Relicense Total
50+29 7.6+3.3 6.6 +3.4
(36) (62) (98)
1.9+1.3 3.2+0.3 27+1.0
(36) (62) (98)
29+23 44 +3.3 3.8+3.0
(45) (62) (107)
1.1+0.7 0.8+0.5 09+0.6
(45) (62) (107)
09+0.5 1.3+0.9 1.2+0.8
(45) (62) (107)
1.2+24 28+3.3 22+ 31
(34) (51) (85)
1.2+20 1.2+1.6 1.2+1.7
(19) (38) (57)
0.5+0.8 1.0+1.7 08+1.5
(13) (28) (41)

0.8 1.7+14 1.5+1.3

(1) (10) (11)
Note: All values are mean + SD (N). The calculated N for each statistic only includes the number of observations with

notice of intent/pre-application document (NOI/PAD) to license issuance values, which were not available for all
projects so total N may be <107.
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Box 3.2 Timeline of an Average Sized Project With an Average Length

Timeline
Based on the project dataset (N = 107), the median nameplate capacity is 6.4 MW and takes 6.7 +
3.4 (mean + standard deviation) years to receive a license. This box provides an example of the
licensing process for one project of approximately median size with an approximately average
timeline using the Badger-Rapide-Croche Project (P-2677; nameplate capacity: 9.8 MW; NOI/PAD
- LI: 6 years) as an example. More complete details on this license are available in case studies
detailed in Appendix C.

The Badger-Rapide-Croche Project consists of two facilities on the Fox River, Wisconsin: the
Badger Development located in the City of Kaukauna at the USACE Kaukauna Dam and the
Rapide-Croche Development located in the Town of Buchanan at the USACE Rapide-Croche Dam.
The Kaukauna Dam is approximately 4.5 miles downstream of the Badger Dam and both dams are
operated for navigation, recreation, water quality, and flood control purposes. This project obtained
an original 50-year license in 1977 with a term that was retroactively dated to begin in 1938, was
relicensed for 30-years in 1989, and was most recently relicensed again in 2011 for 30-years. The
project EA was issued in 1.4 years with a Finding of No Significant Impact and the project was
determined to cause no adverse impacts on endangered species. The CWA Section 401 certification
from the Wisconsin Department of Natural Resources was issued in 1.9 years and resulted in 14
conditions in the license. Protection, Mitigation, and Enhancement measures included those on
species protection, water quality, instream flow, and improved recreation access and educational
information.

Table 6. Mean + Standard Deviation (N) Years From Notice of Intent/Preapplication Document to
License Issuance
NOI/PAD to License Issuance Timeline Original Relicense Total
Predictor Variables

[ProjestType |
_ 13.0+ 8.8 7.4+30 7.7+36
(3) (59) (62)
_ 34+24 6.2+1.9 49+24
(3) (3) (9)
(3) (0) (3)
(27) (0) (27)
[Made of Operation ]
_ 50+22 7.3+£32 6.0+£29
(30) (26) (56)
_ 71+74 8.0+32 7.8+3.8
(3) (24) (27)
|License Process |
_ 36+25 78+25 6.7 £3.2
(3) (8) (11)
_ 6.2+2.7 59+1.1 6.0+ 1.5
(4) (22) (26)
_ 5.2 +3.1 8.5+3.8 6.8+3.8
(29) (32) (61)
e
_ 6.2+3.4 83+28 8.4 +3.3
(4) (32) (36)
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NOI/PAD to License Issuance Timeline
Predictor Variables

NOI/PAD to License Issuance Timeline
Predictor Variables

Note: Calculated N for each statistic only includes projects with notice of intent/preapplication document (NOI/PAD) to

license issuance dates, so total N may be <107.

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.

48

Original Relicense Total
51+£3.0 6.4+£29 5.6+3.0
(32) (30) (62)
53+3.7 6.8 +£3.0 6.2+3.4
(35) (46) (90)
6.1 9.0£22 8.8+£22
(1) (16) (17)
6.7+4.9 78+24 7.5+33
(17) (38) (59)
42+15 6.6 £3.7 5.6 +3.1
(19) (24) (43)
11.4+95 8.6 +3.8 8.8+4.1
(2) (31) (33)
e e T
44+15 6.3+3.0 5.1+6.1
(33) (15) (48)
51+3.0 6.7 +1.3 6.1+21
(10) (15) (25)
-- 79124 79124
(18) (18)
53+3.7 7.1+£32 6.4+3.5
(36) (44) (80)



Box 3.3 Timeline of a Project With a Longer-Than-Average Length
Timeline

This box provides an example of the licensing process for a project with a relatively long
timeline (e.g., in the highest quartile of timelines in the dataset of 107 projects) using the
Waterbury Hydroelectric Project (P-2090; nameplate capacity: 5.5 MW; NOI/PAD-License
Issuance: 19.5 years) as an example. More complete details on this license are available in
case studies detailed in Appendix C.

The Waterbury Hydroelectric Project consists of one dam that creates one reservoir on the
Little River in Washington County, Vermont. From the project area, the Little River flows in
a southerly direction for about 2.5 miles before joining the Winooski River. From

its confluence with the Little River, the Winooski River flows about 90 miles in

a northwesterly direction to Lake Champlain, which is located on the border of New

York and Vermont. The Waterbury Project was originally licensed in 1954 for a 50-year
term, effective in 1951. The relicensing process for the licensing documented in this project
began in 1996 proposing no major modifications to the existing infrastructure using TLP.
The project EA was issued in 2.9 years with a FONSI and the project was determined to
cause no adverse impacts on endangered species. The CWA Section 401 certification from
the Vermont Department of Environmental Conservation was issued in 15.3 years and
resulted in 11 conditions in the license including provisions for flow alteration, dissolved
oxygen, fish passage, construction and maintenance water protection, and recreation. PME
measures included those on water quality, flow alteration, instream flow, and fish passage.
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Figure 6. Mean * standard deviation of notice of intent (NOI) to license issuance timelines for
projects used in this study in the eastern and western United States. Orange dots represent the
location of hydropower facilities from the dataset of 107 projects and the size of the dot
represents the length of the NOI to license issuance timeline.

There were nearly twice as many projects in the East (N = 70) as in the West (N = 37; Figure 6).
No differences in timelines were found among licensee types (i.e., public, private, public/private)
or between regions (i.e., east versus west; Table 6). Larger projects (higher megawatt nameplate
capacity) had statistically longer license timelines, but only when incorporating license type
(Figure 7), although there was no statistically significant relationship between number of
facilities in a project and NOI/PAD to license issuance timelines.

There was no statistically significant difference between NOI/PAD to license issuance timelines
among project type or for projects with peaking versus run-of-river mode-of-operation regardless
of license type. All projects that received original licenses for adding power to non-powered
dams were listed as operating in run-of-river or run-of-release mode. Projects being relicensed
had similar average and standard deviations of NOI to license issuance timelines for run-of-river
and peaking/storage projects. Original licenses for in-canal conventional, new development (i.e.,
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development of greenfield site), and non-powered dam retrofits were shorter than original or
relicenses for existing conventional projects (Table 6).
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Figure 7. Scatterplot of project nameplate capacity (MW) versus timeline from license NOI filing to
license issuance for original (orange) and relicensed (blue) projects. No relationship exists
between project size (nameplate capacity) and license timeline length without considering license

type.

3.5 License Characteristics

Original licenses had statistically shorter NOI/PAD to license issuance timelines than relicenses
with original licenses averaging 5.0 + 2.9 years and relicenses averaging 7.6 + 3.3 years (Table
5; Figure 5). Projects seeking original licenses also had shorter pre-filing and post-filing
timelines than projects seeking relicenses. Both original and relicenses have certain minimum
time requirements for filing licensing documentation. The average licensing proceeding for
original and relicenses lasts longer than the minimum required time for filing documents,
suggesting that other factors than filing requirements are influencing timelines. Projects being
relicensed must file their NOI/PAD 5-5.5 years prior to license expiration and must file their
license application no less than 2 years prior to license expiration.
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Figure 8. Boxplots summarizing the time taken by segments of the hydropower licensing and
federal authorization process for the 107 projects in our dataset. Segments include filing of the
notice of intent/pre-application document to license issuance (NOI to LlI), filing of NOI/PAD to final
license application (NOI to LA), and license application to license issuance (LA to LI). Boxplot
components are described in Figure 5.
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There were no statistically significant differences in NOI/PAD to license issuance timelines
among license processes,’! although the post-file timeline for the ILP (2.6 + 0.2 years) was
statistically shorter than the post-file timeline for the TLP (4.2 + 0.4 years; Table 5; Figure 8§;
Appendix B). The post-file timeline for the ALP (3.7 + 0.7 years) was not statistically different
from either the ILP or TLP. Most projects included in the study dataset used the TLP which had
a larger standard deviation in NOI to license issuance timelines and a larger number of projects
compared to projects using ALP or ILP licenses processes (Table 6). Most projects that were
issued licenses over the study period used the TLP, so the large percentage of TLP projects is
representative of projects licensed during this time period. The ILP was designed to help create
more predictable timeline lengths; as more projects are licensed using the ILP, future studies
may want to reexamine timeline length by license process.

Projects with longer timelines from the final license application to REA also had significantly
longer NOI/PAD to license issuance timelines (Table 5; Figure 8). Unlike most other variables
examined in this study, there was no significant difference in license application to REA
timelines between projects seeking original versus relicenses. Proceeding forward in the
licensing process to the NEPA review depends on FERC issuing the Notice REA (Figure 4), thus
longer timelines between filing of the final license application and issuance of the notice REA
would lead to longer NOI/PAD to license issuance timelines.

3.6 Environmental Characteristics

Projects with greater environmentally complexity, that is, projects with significant effects based
on the NEPA analysis including projects with larger dams, projects that involve longer CWA
Section 401 certifications or ESA Section 7 consultations, and/or projects that have not been
relicensed since passage of environmental protection legislation such as amendments to the FPA
tend to have longer NOI/PAD to license issuance timelines than those with less environmental
complexity. Projects with more disputed studies and more of those disputed studies required in
Study Determination Letters had statistically longer NOI/PAD to license issuance timelines.
There was no relationship between the number of disputed studies that were rejected and NOI to
license issuance timelines.

Environmental complexity may also be a factor in differences between NOI/PAD to license
issuance timelines where relicenses have longer timelines than original licenses. For example,
projects seeking an original license had shorter CWA Section 401 certification timelines, lower
likelihood of endangered species and/or shorter than average ESA Section 7 consultation
timelines, and shorter than average NEPA timelines. This suggests that project developers
seeking an original license may have shorter licensing timelines because they develop new
projects in less environmentally sensitive areas or in areas that are already impacted such as
canals or non-powered dams. This is supported by the dataset of 107 projects where only three of
45 original licenses involved constructing a hydropower dam at an undeveloped site.

31 For more information on the three FERC hydropower license processes see Levine and Flannagan 2019.
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Figure 9. Scatterplots showing time (years) from (from top down) final license application (LA) to
ready for environmental analysis (REA), REA to final NEPA document, ESA Section 7
Consultation, and CWA Section 401 water quality certification versus time (years) between notice
of intent/pre-application document (NOI/PAD) and license issuance for projects seeking a
relicense (blue) or original license (orange). Vertical line in 401 plots denote the 1-yr requirement
for issuance of the 401 certificate by the state water quality authority.

The remaining 42 projects with original licenses were projects that were already impacted,
including 32 original licenses seeking to add power to a non-powered dam.

According to the CWA, the Section 401 certification process is required to be completed within a
I-year time frame; however, historically this has been interpreted differently among states.
Although the 1-year timeline requirement for the CWA Section 401 certification is not new,
prior to the Hoopa Valley Tribe v. FERC D.C. Circuit Court decision, which includes all projects
in the dataset of 107 projects, withdrawal, and refiling of CWA Section 401 certification
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application as the end of the 1-year timeline approached was common. The timeline from the
date the first time the CWA Section 401 was requested to the date of issuance shows that 73%
(78 of 107) of CWA Section 401 certifications were waived (22 of 78) or completed (56 of 78)
within or around the 1-year required time frame (<400 days) and 84% (90 of 107) within or
around 2 years (<800 days; Figure 9). State water quality authorities frequently cite incomplete
CWA Section 401 certification applications as a primary reason for longer timelines for issuing
WQCs. Unfortunately, our license review was unable to document incomplete submission of
application materials or other reasons for variability in 401 timelines because this information is
generally not included in the FERC record.

The ESA specifies that USFWS and NOAA Fisheries must have a complete package of
information before consultation can be initiated. This information will generally include any
requirements of a CWA Section 401 certificate and a complete description of the proposed action
and any mitigation measures analyzed in the NEPA document. This complete package of
information allows the consulting agency to have a full understanding of impacts and mitigations
to consider as they create the BO and Incidental Take Statement. FERC may request formal
consultation but neither consulting agency will consider consultation initiated until all the
required information has been provided by the applicant through FERC. The agencies then have
a 135-day period in which to complete the Section 7 Consultation, unless otherwise extended.
Incomplete Section 7 Consultation application packets can add an average of 123 + 263 (N = 39)
days for USFWS and 316 + 395 (N = 14) days for NOAA Fisheries. There was no statistically
significant relationship between the length of time from receipt of complete information to
issuance of either the BO or Letter of Concurrence to NOI to license issuance timeline.

Projects with settlement agreements had statistically longer timelines than projects without.
These projects often have complex environmental issues, potentially involving multiple
jurisdictions or significant or rare cultural, recreational, biological, or ecological resources that
require increased time and attention during licensing. These agreements are negotiated among
project stakeholders and may lead to greater environmental or other benefits than would have
been otherwise possible, such as increased generation capacity at some dams in exchange for
added recreational amenities, dam removal somewhere else in the watershed, or improved fish
passage in addition to building positive stakeholder relationships. Given the potential complexity
of issues for a project where a settlement agreement has been negotiated, it is possible that the
settlement agreement prevented an even lengthier process that may be influenced by the number
of controversial issues that were dealt with inside versus outside of the settlement agreement
process.

Ten of the 21 projects on the 2019 version of the FERC list of projects with incomplete ESA
Section 7 Consultations or Section 401 CWA certifications lasting >1 year were no longer on the
list in 2020 (Table 7; Figure 9). Of the remaining 11 projects from the 2019 list that were also on
the 2020 list, all but one was awaiting conclusion of Section 7 Consultation.

3.7 Conclusions

Although there have been anecdotal reports of why some segments of the regulatory process take
longer than others, this was the first statistical analysis of a large suite of factors in the licensing
process that aimed to flesh out factors associated with licensing timeline length. This chapter
addressed this knowledge gap by creating and analyzing a dataset of hydropower milestones and
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timelines created from 107 randomly selected FERC licensed projects to quantify and understand
the effects of various licensing, project, and environmental characteristics on regulatory
timelines.

The average NOI to license issuance timeline for a project in this study was 6.6 + 3.4 years,
although project licensing timeline variability is linked to factors related to license type (original,
relicense), license process (TLP, ILP, ALP), and environmental complexity. License type was
the primary predictor of NOI to license issuance timelines where projects being relicensed had
longer timelines (7.6 + 3.3 years) than projects seeking original licenses (5.0 + 2.9 years). In fact,
license type was a “master variable” and nearly all variables analyzed had significantly longer
timelines for relicensed projects than for projects seeking original licenses. Among other project
and license characteristics analyzed for this report (e.g., project region, type, mode of operation,
license process) only project size (MW) was found to be statistically related to overall (NOI to
license issuance) licensing timelines. Although there were no statistically significant differences
in NOI to license issuance timelines among license processes, projects using the ILP had
significantly shorter license application to license issuance timelines than projects using either
the ALP or TLP, likely due to the deadline driven pre-filing structure of the ILP. Projects with
greater environmental complexity (e.g., EIS rather than EA, presence of endangered species,
presence of Settlement Agreement, longer 401 process) had longer NOI/PAD to license issuance
timelines than projects with less environmental complexity.

Table 7. Hydropower Projects Being Relicensed for Which FERC Has Determined That Section 401
Water Quality Certification or Endangered Species Act Section 7 Consultation Have Been Pending
for 1 Year as of August 2019

FERC Project Date NEPA Pending 401 BO/LOC License
Docket Issued Requirement Issued or  Issued? Issued?
Type Waived?

2086 Vermilion CA 5/4/2004 ESA/401 N Y Y N
Valley

2174 Portal CA 4/27/2006 ESA/401 N Y Y N

67 Big Creek CA 3/13/2009 ESA/401
Project 2A

120 Big Creek CA 3/13/2009 ESA/401 N Y Y N
Project 3

2085 Mammoth | CA 3/13/2009 ESA/401 N Y Y N
Pool

2175 Big Creek CA 3/13/2009 ESA/401 N Y Y N
Project 1 &
2

2106 McCloud- CA 2/25/2011 401 N Y NA N
Pit

2079 Mid-Fork CA 2/22/2013 ESA/401 N Y Y N
American

848 Trout Creek | NV 12/19/2017 401 N Y NA

2337 Prospect OR 4/16/2018 401 N Y NA
Number 3
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FERC Project Date NEPA Pending 401 BO/LOC License

Docket Issued Requirement Issued or  Issued? Issued?
Type Waived?

2105 Upper N. CA 11/10/2005 401 Y Y NA N
Fork
Feather
River

11810 Augusta SC 9/22/2006 ESA Y NA N N
Canal

1971 Hells ID/OR  8/31/2007 ESA/401 Y Y N N
Canyon

199 Santee SC 10/26/2007 ESA Y NA Y N
Cooper

2088 South CA 6/4/2009 ESA Y Y N N
Feather
Power

803 DeSabla- CA 7/24/2009 ESA Y NA N N
Centerville

516 Saluda SC 7/20/2010 ESA Y NA N N

2179 Merced CA 12/4/2015 ESA/401 Y Y N N
River

2467 Merced CA 12/4/2015 ESA/401 Y Y N N
Falls

12532 Pine Creek CA 2/12/2018 ESA/401 Y N NA N
Mine

2615 Brassua ME 9/14/2011 401 Y Y Y Y

Note: This table notes the date the project EA or EIS was issued, the pending requirement of >1 year (as determined
by FERC), whether a project was included again on the 2020 list (published in February 2020), whether the 401
certification had been issued or waived by time of publication of the 2020 list, whether a BO or letter of concurrence
had been issued, and whether a license had been issued.

The high-level statistical analysis of the licensing and federal authorization process presented in
this chapter was not designed to provide detailed analysis of factors underlying longer or shorter
licensing proceedings or extensive comparisons of environmental outcomes that result from
longer or shorter licensing timelines. For example, results of statistical analysis presented in this
chapter showed that projects with settlement agreements have longer NOI to license issuance
timelines than projects without settlement agreements but did not quantify environmental
benefits or improvements in stakeholder relations that may result from settlement agreements.
Also, projects going through relicensing have statistically longer timelines than projects seeking
original licenses. Based on the environmental characteristics of these two groups, developers that
are constructing new hydropower facilities in need of original licenses likely are developing sites
with relatively less environmental complexity that will have relatively fewer environmental
impacts such as adding power to a non-powered dam or constructing a hydropower dam in a
man-made canal. Reasons for state CWA 401 certifications timeline variability prior to the DC
Circuit’s ruling in Hoopa Valley Tribe v. FERC are also not incorporated into our statistical
analysis and may have been a result of factors such as receipt of incomplete certification
application materials or application withdrawal and resubmittal under the previously accepted
practice at the request of the license applicant or the state agency.
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4 Hydropower Licensing Costs

This chapter explores the costs associated with preparing a hydropower license application as
reported to FERC in applicant prepared license application documents. Additional costs within
the hydropower licensing process, such as the costs to federal and state agencies or NGOs, are
not included in this report. Further, other economic impacts, such as project financing and
associated financial risk related to timeline variability, are not presented in this chapter (see
Chapter 3 for a discussion of timeline variability, which may impact project financing and
associated financial risk to hydropower license applicants). Although obtaining project financing
may create challenges for new hydropower project development or the relicensing of existing
projects, quantifying these impacts is challenging and was not rigorously explored.

4.1 Hydropower Licensing Costs

This section describes the analysis of hydropower licensing costs as reported by license
applicants in final application documents to FERC. Sources and methods for determining these
costs are presented, along with analysis methods and results for the sample and for subsamples of
projects delineated by FERC licensing process attributes.

4.1.1 Reported Licensing Costs

FERC regulations require license applicants to submit a final license application that includes
numerous requirements depending on whether the project is a major project (greater than 5
MW), 32 a minor project,*® or a major project between 1.5 and 5 MW (see 18 CFR §4.41, 18 CFR
§ 4.51, and 18 CFR §4.61). For major projects, FERC regulations require the license applicant to
submit an “Exhibit D,” which is a statement with details on costs and financing for the project
(18 CFR § 4.41(e); 18 CFR § 4.51(e)). As part of the list of required cost and financing filings,
FERC regulations require the license applicant to submit “an estimate of the cost to develop the
license application” (18 CFR § 4.41(e)(9)). Minor projects and major projects between 1.5 and 5
MW do not require an Exhibit D (FERC 2017), but some of these hydropower license
applications still include licensing cost estimates as part of “Exhibit A.”

For each of the 107 projects included in the sample for this report, the FERC eLibrary Docket
Search tool was used to obtain final license application documents (including Exhibit A and
Exhibit D) to identify the reported estimated cost of developing the license application (see
Chapter 3 for more information on the methodology for selecting the 107 projects included in the
project sample; https://hydrosource.ornl.gov/dataset/hydropower-licensing-timeline-and-cost-
dataset). Of the 59 major projects in the sample, 47 reported an estimated cost of developing the
license application in Exhibit D, and 12 did not report the estimated licensing cost at all. In some
minor projects, the estimated cost of developing the license application was included under
Exhibit A, which focuses on the overall project description. Of the 48 minor projects in the
sample, 33 reported an estimated cost of developing the license application in Exhibit A, 2

32 Major projects are defined as major unconstructed or major modified projects greater than 5 MW and major
projects on existing dams greater than 5 MW (FERC 2017).
33 Minor projects are defined as projects 1.5 MW or less (FERC 2017).
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reported the estimated cost in Exhibit D, and 13 did not report the estimated licensing cost at all.
Thus, a total of 82 projects reported licensing costs for analysis. See Table 8 for more details.

Table 8. Application Development Cost Estimate Reporting

Category Count
Major Project with Cost Estimate Reported in Exhibit D 47

Maijor Project with Cost Estimate Not Reported 12
Minor Project with Cost Estimate Reported in Exhibit A 33
Minor Project with Cost Estimate Reported in Exhibit D 2

Minor Project with Cost Estimate not Reported 13
Total Projects 107
Total Projects Reporting Costs 82

Although most projects reported a cost estimate for developing the license application, the
estimates may not report in a uniform manner. FERC does not have specific guidance on how to
report these cost estimates, resulting in a wide range of inclusions in the overall reported
licensing cost. For some projects, a detailed list of items included in the estimate is provided in
the exhibit, such as administrative and general salaries; office supplies and meeting expenses;
and costs associated with conducting required studies and/or developing settlement agreements
and management plans. Other projects simply list the estimated cost itself with no explanation of
which components were included in the cost estimate. This lack of guidance on which inclusions
are appropriate for the licensing cost estimate may also result in a wide range of quantitative
responses, ranging from tens of thousands to tens of millions of dollars. For example, one project
included licensing costs, studies, and document preparation, but explicitly left out specific legal
services, along with other studies and grants required to attempt to obtain additional study and
licensing funds for the project. This project reported an estimated cost to develop the license of
$50,000. Another project reported cost estimates to be more than $40 million, and included
planning, consultation, and studies developed and completed for relicensing during a 10-year
period. Both projects were clear about what was included into their cost estimate, yet the
reported estimates emphasize the potential variation within the sample.

4.1.2 Licensing Cost Methodology

The variability in reported licensing costs was assessed across the entire sample and for different
licensing process attributes—e.g., project size/generating capacity, license type, presence of
endangered species, type of NEPA review, etc. All reported costs were updated to 2019 dollars
using the Consumer Price Index, based on the year that the final license application was
submitted (original cost years ranged from 1994 to 2017). To reduce order-of-magnitude effects
on licensing costs due to project size, an additional metric of comparison was created by dividing
the indexed cost (2019%) by the project generating capacity (kilowatts [kW]), thus giving a
relatively size-agnostic metric in $/kW.

Given the significant ranges in the licensing cost data, the sample was checked for outliers using
a two-tailed p-value test. The three highest-cost projects were found to be outliers, with year-
indexed costs ranging from $22 million—$56 million (originally reported as $15.7 million—$40.5
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million). A single small, low-cost project ($5,400 and 0.25 kW) was deemed an outlier in the
$/kW metric (at $21,600/kW, an order of magnitude higher than the next highest project). Three
other projects were possible outliers for the $/kW metric (at $2,300-$2,500/kW) but were left in
the sample for analysis because they were not outliers in reported licensing costs.

Variability in reported licensing costs, project sizes, and the $/kW metric was assessed by
determining the quartiles (median, first, and third), mean, and standard deviation for each. The
statistics were calculated both with and without the outliers. The analysis was conducted for the
entire project sample and for subsamples of projects delineated by licensing process attributes.
The licensing process attributes evaluated included:

License process type (ALP, ILP, TLP)

License type (original, relicense)

Whether a settlement agreement was reached (yes, no)

Whether endangered species were present (yes, no)

Which NEPA review was conducted (EA, EIS)

Project type (canal, existing conventional, new stream reach, non-powered dam)
Whether the licensing included fishway prescriptions (yes, no)

Licensee type (investor-owned, private non-utility, publicly owned).

4.1.3 Licensing Cost Results

The following sections present the main results of interest for the entire sample and the
subsamples by licensing process attribute. Full analysis results are available in Appendix F.

4.1.3.1 All Projects

The ranges in reported licensing costs and cost metrics compared to project generating capacities
(i.e., $/kW) are shown in Figures 10a and 10b. Given the order-of-magnitude ranges in reported
licensing costs and generating capacities, both figures are presented on a log-log scale. As shown
in Figure 10a, larger generating projects tend to also report higher licensing cost and the trend
appears somewhat linear on the log-log scale. However, Figure 10b, which shows the $/kW
metric, also suggests an economy-of-scale trend that benefits these larger projects on a capacity-
proportional basis. This economy of scale is not surprising, given that many of the components
that go into the licensing process, such as developing an EA or EIS, are relatively fixed in
development costs regardless of the project size. Thus, higher-capacity projects can spread these
fixed costs over their larger generation potential, as demonstrated by the $/kW metric. It is also
of note that although the three highest-cost projects were deemed outliers on a reported-cost
basis (circled in red), they are much closer to the middle of the range of the $/kW metric. The
low-cost/high $/kW outlier is outside of the ranges shown in the graphs (at 0.25 kW | $5,400 |
$21,600/kW).
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Figure 10. (a; left) Log-log scale scatterplots of reported licensing costs in 2019$ and project
generating capacity in kW. (b; right) The size-agnostic $/kW metric and project generating
capacity.

Note: The three high-cost outliers are circled in red in both plots; the low-cost/high $/kW outlier is not visible on either
plot (i.e., at 0.25 kW | $5,400 | $21,600/kW). Non-generating projects that reported licensing costs are also not
shown.

Basic statistics were calculated to examine the variability in reported licensing costs, project
sizes, and the $/kW metric for all projects in the sample dataset. Results—namely quartiles,
medians, means, and standard deviations—are shown with outliers removed in Table 9. The
differences between the mean and median as well as between the quartiles and standard deviation
for these metrics suggest a skew in the data towards higher licensing costs. This skew is not
surprising, however, given the order-of-magnitude ranges in scales of reported licensing costs
and particularly project sizes. Removing the outliers decreased some of the variability in the
results; the standard deviation for licensing costs and project sizes both decreased by a factor of 2
(down from $8,180,000 and 200,000 kW, respectively) and for the $/kW metric by a factor of 4
(down from $2,433/kW). The mean for all metrics similarly decreased by a factor of 1.5 to 2
(down from $3,681,000; 69,000 kW; and $503/kW, respectively).

Table 9. Statistical Results for the Entire Sample Dataset, With Outliers Removed

Metric Q1 Median Q3 Mean Standard
Deviation
$ 373,000 960,000 2,610,000 2,345,000 3,243,000
kW 2,100 8,900 25,000 43,000 104,000
$/kW 64 107 199 241 473

4.1.3.2 License Process Type

The results for projects delineated by license process type (ALP, ILP, or TLP) are shown in
Table 10. All four outliers were TLP projects. The differences in reported licensing costs for the
three process types appear to be most strongly driven by differences in project sizes rather than
the license process type. For example, size (kW) quartiles for TLP projects are half those for ILP
projects, while those for ALP projects are an order-of-magnitude bigger. However, the $/kW
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metric, which reduces project size effects on cost, shows that there is no strong correlation
between proportional costs and license process type.

Table 10. Results for Subsamples by License Process Type

All four outliers were traditional licensing process (TLP) projects and are excluded from the results. Total

N=82.
License  #of Metric Q1  Median Q3  Mean  Standard

Process Projects Deviation

Type
ALP 9 $ 2,970,000 6,632,000 9,207,000 6,479,000 4,509,000
kw 24,000 134,000 170,000 106,000 85,000
$/kW 69 83 160 341 743
ILP 23 $ 624,000 1,311,000 3,194,000 2,589,000 2,949,000
kw 3,200 12,000 25,700 60,700 163,000
$/kW 64 135 196 342 693
TLP 46 $ 201,000 556,000 1,300,000 1,414,000 2,407,000
kw 1,800 4,800 14,500 21,500 53,100
$/kW 65 95 199 172 199

4.1.3.3 Original/Relicense

Results for projects by license type (original or relicense) are shown in Table 11. The three high-
cost outliers were relicensed projects while the $/kW outlier was an original project. Again, the
strongest correlations are likely driven more strongly by project size than by license type;
relicensed projects are generally larger than original projects in the project sample, so would be
expected to report generally higher costs. However, the interquartile ranges for the $/kW metric
may indicate somewhat greater variability and/or somewhat higher proportional costs for
relicensed projects—original projects have a range across a factor of about 2, while relicensed
projects have a range of more than 4 and have higher proportional costs at the median and above.

Table 11. Results for Subsamples by License Type: Original or Relicense

The three high-cost outliers were relicensed projects while the $/kW outlier was an original project.
Outliers are excluded from the results. Total N=82.

License # of Metric (e Median Mean Standard
Type Projects Deviation
Original 36 $ 346,000 724,000 1,300,000 996,000 952,000
kw 2,200 5,600 14,200 12,800 19,300
$/kw 71 93 157 196 432
Relicense 42 $ 417,000 1,416,000 5,763,000 3,500,000 4,001,000
kw 1,600 12,500 50,000 68,600 136,000
$/kw 56 131 246 281 509
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4.1.3.4 Settlement Agreement

Results for projects that did or did not include a settlement agreement are shown in Table 12.
The three high-cost outliers used settlement agreements (i.e., “Yes”), while the $/kW outlier did
not. Again, settlement agreements were generally more likely for larger projects, at least at or
above the median project sizes for each category. Thus, again, differences may be more strongly
correlated with project size than licensing attribute, especially given the economy-of-scale trend
in the $/kW metric previously discussed.

Table 12. Results for Subsamples by Whether the Project Licensing Used a Settlement Agreement
or Not

The three high-cost outliers used settlement agreements, while the $/kW outlier did not. Outliers are excluded from
the results. Total N=82.

Settlement # of Metric Q1 Median Standard
Agreement Projects Deviation
Yes 22 $ 446,000 3,894,000 8,789,000 4,871,000 4,470,000

kw 4,500 35,000 172,000 110,000 174,000

$/kW 43 106 168 151 191

No 56 $ 346,000 | 756,000 1,433,000 1,353,000 1,881,000

kw 1,700 5,100 14,200 16,500 32,700

$/kW 67 120 217 278 545

Endangered Species

Results for projects based on whether endangered species were present are shown in Table 13.
The three high-cost outliers had endangered species, while the $/kW outlier did not. The
presence of endangered species would require projects to incur additional costs for their
protection, including possible additional studies, mitigation measures, and licensing approvals.
However, again, project size appears to have a stronger correlation on cost results than
endangered species alone. The size quartiles for projects with endangered species were 2—5 times
higher than the sizes of projects without them, and the previous economy-of-scale discussion
suggests that larger size outweighs the cost impacts of endangered species, as seen by the
somewhat lower $/kW metric values for these projects.
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Table 13. Results for Subsamples by Whether Endangered Species Were Present and Thus
Required Additional Protection Measures and/or Studies

The three high-cost outliers were “Yes,” the $/kW Outlier was “No.” Outliers are excluded from the results.

Total N=82.
Endangered # of Metric )| Median Mean Standard
Species Projects Deviation
Yes 41 $ 417,000 1,522,000 | 4,447,000 3,188,000 @ 3,799,000
kw 3,400 14,600 50,000 66,200 135,000
$/kw 39 95 164 288 622
No 37 $ 369,000 =~ 584,000 1,311,000 1,411,000 2,180,000
kW 1,800 4,800 12,000 16,900 39,900
$/kw 80 135 226 185 180

4.1.3.5 National Environmental Policy Act: Environmental Assessment or
Environmental Impact Statement

Results for projects based on their NEPA review type (EA or EIS) are shown in Table 14. The
three high-cost outliers required an EIS, while the $/kW outlier only required an EA. The
development of an EIS is more comprehensive, longer, and includes more extensive public
comment periods, and thus would be expected to result in higher costs. However, again, the
effects of the NEPA review costs on the overall licensing cost variability is masked by the
difference in project sizes for each category. EIS projects in our sample are significantly larger
than projects requiring only an EA, so they report higher licensing costs but benefit from the
economy of scale afforded by their larger size.

Table 14. Results for Subsamples by National Environmental Policy Act Review Type
(Environmental Assessment [EA] or Environmental Impact Statement [EIS])

The three high-cost outliers required an EIS while the $/kW outlier only required an EA. Outliers are
excluded from the results. Total N=82.

EA 67 $ 335,000 724,000 1,573,000 1,717,000 2,693,000
kW 1,900 5,000 16,900 19,200 36,500

$/kw 73 113 205 257 501

EIS 11 $ 3,155,000 6,021,619 | 9,377,000 6,171,000 | 3,789,000
kw 22,400 170,000 211,000 187,000 219,000

$/kw 21 52 160 145 247

4.1.3.6 Project Type

Results for projects by project type are shown in Table 15. All outliers were existing

conventional projects. The small sample sizes for canal and new stream reach projects does not
allow accurate comparisons for these categories. For the other project types, not only were non-
powered dams generally smaller than existing conventional projects, but they also report lower
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proportional $/kW costs, suggesting there may be some correlation between project type and
licensing costs. The lower $/kW for non-powered dam projects could be tied to the fact that these
projects are developed on existing infrastructure, which may limit the number of new project
impacts and related studies.

Table 15. Results for Subsamples by Project Type

All outliers were existing conventional projects. Outliers are excluded from results. Total N=82.

Project Type # of Metric Q1 Standard
Projects Deviation
Canal 2 $ * 116,000 * 116,000 *
kW * 950 * 950 *
$/kW * 155 * 155 *
Existing 45 $ 417,000 | 1,311,000 4,987,000 3,303,000 3,935,000
Conventional
kW 1,900 10,600 48,000 64,300 133,000
$/kW 62 122 210 267 493
New Stream 2 $ * 1,825,000 * 1,825,000 *
Reach
kw * 10,000 * 10,000 *
$/kW * 1,373 * 1,373 *
Non- 29 $ 386,000 788,000 1,395,000 1,047,000 948,000
Powered
Dam
kW 3,700 6,000 14,600 14,600 20,900
$/kW 65 88 155 130 144

*Quartile not calculated due to low project count

4.1.3.7 Fishway Prescriptions

The results for projects based on whether fishway prescriptions were included as part of the
licensing process are shown in Table 16. Outliers were found in both categories. Generally,
projects with fishway requirements were much larger and thus reported higher licensing costs,
though there is not strong correlation in the proportional $/kW metric.
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Table 16. Results for Subsamples by Whether the Project Included Fishway Prescriptions or Not

The outliers were found in both categories. Outliers are excluded from the results. Total N=82.

Fishway # of Metric Q1 Median Standard
Requirements Projects Deviation
Yes 13 $ 446,000 3,894,000 8,789,000 4,871,000 4,470,000

kw 4,500 35,000 172,000 110,000 174,000

$/kW 43 106 168 151 191

No 65 $ 346,000 = 756,000 1,433,000 1,353,000 1,881,000

kw 1,700 5,100 14,200 16,500 32,700

$/kW 67 120 217 278 545

4.1.3.8 Licensee Type

The results for projects by license type are shown in Table 17. The high-cost outliers were both
investor-owned utilities (IOUs) and public utilities while the $/kW outlier was a private non-
utility. Although IOU projects report the highest licensing costs by a significant margin, they
also represent much larger projects, so the proportional $/kW costs are actually much lower than
for other licensee types. These data further highlight the disproportionate licensing costs for
smaller hydropower projects compared to larger hydropower projects.

Table 17. Results for Subsamples by Licensee Type: Investor-Owned Utility, Private Non-Utility, or
Publicly Owned Utility

The high-cost outliers were both IOUs and public utilities while the $/kW outlier was a private non-utility.
Outliers are excluded from the results. Total N=82.

Licensee # of Metric Q1 Median Standard
Type Projects Deviation
[o]V] 21 $ 1,065,000 3,952,000 6,632,000 4,688,000 4,287,000
kw 8,000 25,000 173,000 88,000 96,900

$/kW 52 101 136 246 512

Private 38 $ 373,000 581,000 | 1,290,000 = 943,000 895,000
kw 1,800 4,400 13,500 8,700 9,500

$/kW 80 124 177 205 385

Public 18 $ 227,000 734,000 3,782,000 2,695,000 3,559,000
kw 1,200 11,900 48,000 64,200 179,000

$/kW 56 141 278 318 600

4.1.4 Licensing Cost Discussion

Overall, the results suggest several possible correlations. First, larger projects with higher
generating capacities tend to also report higher licensing costs, with most projects of more than
10 MW reporting licensing costs of more than $1 million and half of projects of more than 100
MW reporting costs of around $10 million or more (median reported cost is just under $1
million, thus most projects less than 10 MW report costs lower than this). However, when costs
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are proportionalized to project size using the $/kW metric, larger projects show a strong
economy-of-scale trend, which allows them to spread these licensing costs over a larger
generating capacity. For example, projects of more than 100 MW have a median of $15/kW and
a third quartile of $52/kW, compared with a median of $107/kW and first quartile of $59/kW for
the entire sample. Conversely, smaller projects, particularly those less than about 1 MW, report
significantly higher proportional licensing costs, with most reporting costs of more than
$200/kW (the third quartile for the entire sample), and several reporting costs 4—10 times higher
than that quartile (i.e., $800 to more than $2,000/kW).

Several project attributes have a correlation with higher licensing costs, specifically for projects
that use the ALP process, have settlement agreements, have endangered species, require an EIS,
require fishway prescriptions, or are associated with an IOU. However, these project attributes
also share a commonality that is a likely contributor to their higher licensing costs, namely that
they all tend to be associated with larger projects. For example, median project generating
capacities (kW) across these higher-cost attributes are generally at least an order of magnitude
higher than the medians for the other attributes. The $/kW metrics for these higher-cost attributes
confirms this trend, given that larger projects tend to benefit from economies of scale that lead to
similar or lower $/kW metrics for these higher-cost project attributes (especially at the medians
and third quartiles) than for attributes associated with lower licensing costs and smaller projects.
The exception is relicensing projects, which show higher $/kW costs (and greater variability in
them) than original projects, despite being more common for larger projects. Table 18 provides a
summary of licensing costs across all project attributes reviewed in this study.

The licensing timeline variability discussed in Chapter 3 may also impact project licensing costs
and overall project economics and risk. Increased timeline variability, more so than longer
timelines alone, may contribute to greater uncertainty for projects, which may increase financing
risk and/or overall hydropower project costs.
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Table 18. Summary of Reported Licensing Cost Variability Across Licensing Process Attributes
Outliers are excluded from these results. Total N=82 for each category.

Category # of Metric Q1 Standard

Projects Deviation

License ALP 9 $ 2,970,000 6,632,000 9,207,000 6,479,000 4,509,000
Process

Type

kW 24,000 134,000 170,000 106,000 85,000

$/kW 69 83 160 341 743

ILP 23 $ 624,000 1,311,000 | 3,194,000 | 2,589,000 @ 2,949,000

kW 3,200 12,000 25,700 60,700 163,000

$/kW 64 135 196 342 693

TLP 46 $ 201,000 556,000 1,300,000 1,414,000 2,407,000

kw 1,800 4,800 14,500 21,500 53,100

$/kW 65 95 199 172 199

License Type Original 36 $ 346,000 724,000 | 1,300,000 996,000 952,000

kW 2,200 5,600 14,200 12,800 19,300

$/kW 71 93 157 196 432

Relicense 42 $ 417,000 1,416,000 5,763,000 3,500,000 4,001,000

kw 1,600 12,500 50,000 68,600 136,000

$/kW 56 131 246 281 509

Settlement Yes 22 $ 446,000 3,894,000 8,789,000 4,871,000 4,470,000

Agreement

kW 4,500 35,000 172,000 110,000 174,000

$/kW 43 106 168 151 191

No 56 $ 346,000 756,000 1,433,000 1,353,000 1,881,000

kW 1,700 5,100 14,200 16,500 32,700

$/kW 67 120 217 278 545

Endangered Yes 41 $ 417,000 1,522,000 4,447,000 3,188,000 3,799,000
Species

kw 3,400 14,600 50,000 66,200 135,000

$/kW 39 95 164 288 622

No 37 $ 369,000 584,000 1,311,000 1,411,000 2,180,000

kW 1,800 4,800 12,000 16,900 39,900

$/kW 80 135 226 185 180

NEPA Type EA 67 $ 335,000 724,000 | 1,573,000 | 1,717,000 2,693,000

kW 1,900 5,000 16,900 19,200 36,500

$/kW 73 113 205 257 501

EIS 11 $ 3,155,000 6,021,619 9,377,000 6,171,000 3,789,000

kW 22,400 170,000 211,000 187,000 219,000
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Category Type # of Metric Median Standard

Projects Deviation
$/kW 21 52 160 145 247
Project Type Canal 2 $ * 116,000 * 116,000 *
kw * 950 * 950 *
$/kW * 155 * 155 *
Existing 45 $ 417,000 1,311,000 4,987,000 3,303,000 3,935,000
conventional

kw 1,900 10,600 48,000 64,300 133,000
$/kW 62 122 210 267 493
New stream 2 $ * 11,825,000 * 11,825,000 *

reach
kw * 10,000 * 10,000 *
$/kw * 1,373 * 1,373 *
Non- 29 $ 386,000 788,000 1,395,000 1,047,000 948,000

Powered

Dam
kW 3,700 6,000 14,600 14,600 20,900
$/kW 65 88 155 130 144
Fishway Yes 13 $ 446,000 3,894,000 8,789,000 4,871,000 4,470,000

Prescriptions
kw 4,500 35,000 172,000 110,000 174,000
$/kW 43 106 168 151 191
No 65 $ 346,000 756,000 1,433,000 1,353,000 1,881,000
kw 1,700 5,100 14,200 16,500 32,700
$/kW 67 120 217 278 545
Licensee IOU 21 $ 1,065,000 | 3,952,000 | 6,632,000 4,688,000 | 4,287,000
Type

kw 8,000 25,000 173,000 88,000 96,900
$/kW 52 101 136 246 512
Private 38 $ 373,000 581,000 1,290,000 943,000 895,000
kw 1,800 4,400 13,500 8,700 9,500
$/kW 80 124 177 205 385
Public 18 $ 227,000 734,000 3,782,000 | 2,695,000 3,559,000
kw 1,200 11,900 48,000 64,200 179,000
$/kW 56 141 278 318 600

*Quartile not calculated due to low project count
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5 Environmental Measures Resulting From the
Hydropower Licensing and Federal Authorization
Process

5.1 Introduction

Prescriptions, conditions, and PME for aquatic and terrestrial resources resulting from
hydropower licensing and federal authorization processes are included in licenses to mitigate
project impacts on these resources. Although passage requirements for anadromous fishes may
be the most conspicuous of these PME measures, upstream fish passage provides only a small
fraction of the environmental measures associated with hydropower licensing. For example, in-
stream flow requirements, tailwater gravel additions, and invasive aquatic species monitoring are
other common PME measures that can help improve environmental conditions in aquatic
systems (Schramm, Bevelhimer, and DeRolph 2016).

In this chapter, we 1) summarize environmental measures in hydropower licenses using an
existing database (Schramm, Bevelhimer, and DeRolph 2016), and 2) provide detailed
descriptions of common mitigation measures as documented in the 10 case studies from
Appendix C. This chapter only includes mitigation measures associated with FERC licensing and
does not discuss the cost of these measures.

Northwest I:| “
Mitigation Categories r

B Biodiversity Midwest
I Fish Passage
I Hydrology
[ Non-ecological
[ water Quality
[1Habitat

New England

Figure 11. Map showing Tier 1 mitigation measure categories from the Schramm, Bevelhimer, and
DeRolph (2016) database by FERC licensing region. Bars show the relative numbers of
mitigations for each mitigation category and region. Actual numbers of mitigations depicted in
bars are in Table 19.

5.2 Summary of Existing Information on Mitigation Measures

To better understand the types of environmental mitigation measures associated with the
hydropower licensing and federal authorization process, we summarized a database constructed
as part of the DOE-funded Mitigation Prediction Project (Schramm, Bevelhimer, and DeRolph
2016). This database consists of mitigation measures included in all FERC licenses issued from
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1998 to 2013 and contains a total of 309 projects that comprise 442 hydropower plants and 414
dams. Note that this database does not attribute mitigation measures to specific sources in the
licensing process (e.g., CWA Section 401 certification, Section 18 fishway prescription, etc.;
Appendix D).

There were 5,130 instances of 132 unique mitigation measures listed in this dataset, including
813 biodiversity, 659 fish passage, 490 habitat, 1,491 hydrology, 1,178 recreation, and 499 water
quality measures (Figure 11, Table 19). Hydropower plants in the Northwest FERC licensing
region had the most mitigation measures reported from licenses (N = 1146 measures, 70
licenses) followed by the Midwest (N = 1043 measures, 81 licenses), West (N = 920 measures,
57 licenses), New England (N = 819 measures, 55 licenses), Mid-Atlantic (N = 648 measures, 44
licenses), and South (N = 554 measures, 41 licenses). For more detail on license measures,
please see Appendix D.

There was regional variability in the most frequently required type of mitigation measure as well
as the distribution of a particular type of measure across regions. For example, fish passage
measures were most required in the New England region, although they were also commonly
required in licenses issued in the Northwest and Mid-Atlantic regions. Hydrology and non-
ecological measures were evenly distributed across regions.

5.2.1 Benefits to Species

Benefits to species included mitigation measures categorized under the biodiversity, fish
passage, habitat, and water quality Tier 1 categories. There were more terrestrial than aquatic
biodiversity mitigation measures (terrestrial: 584, aquatic: 229); however, other mitigation
measures (e.g., fish passage, aquatic and riparian habitat, hydrologic or water quality) also have a
focus on aquatic biodiversity. Measures for monitoring, studying, or planning for benefitting
species were common and accounted for 1,581 of 5,130 measures (31% of all measures).

Table 19. Tallies of Tier-1 (gray highlight) and Tier-2 (bold) Protection, Mitigation, and
Enhancement Measures from FERC Licenses From the Database Described by Schramm,
Bevelhimer, and DeRolph (2016) by FERC Licensing Region, As Described in Chapter 3.

MA Mw NE NW South West Grand Total
N=44 N=81 N =45 N=60 N=31 N=47 N = 308
Biodiversity

Aquatic 15 19 25 92 30 48 229

Terrestrial 37 129 34 155 52 177 584

Fish Passage 123 59 210 152 27 88 659
Downstream Fish Passage 41 17 45 29 6 17 155

Entrainment 50 9 19 14 8 12 112

Passage Planning 15 26 76 74 6 40 237

Upstream Fish Passage 17 7 70 35 7 19 155

Habitat 31 124 52 135 63 85 490
Fisheries 9 40 7 37 16 34 143

Reservoir 15 59 24 19 40 7 164

Riparian 0 21 16 35 6 32 110

Wetlands 7 4 5 44 1 12 73
Hydrology 212 291 252 285 158 293 1,491
Bypass Minimum Flow 27 19 43 31 17 50 187

Flow Mitigation 78 68 81 102 Y| 112 482
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NE NwW South West Grand Total

N =45 N=60 N=31 N=47 N = 308

Operations 21 7 47 41 40 34 254
Recreation Flow 16 1 2 17 13 27 76
Sediment 21 54 17 38 20 50 200
Tailrace Minimum Flow 49 78 62 56 27 20 292

Non-Ecological Measures 203 244 181 227 178 145 1,178
Recreation Planning 64 73 55 52 38 48 330
Resources and Mitigation 132 160 108 144 132 78 754
Cultural, Historic Resources, Public Education 7 11 18 31 8 19 94
Water Quality 27 177 65 100 46 84 499
Downstream Water Quality 22 70 48 72 41 67 320
Upstream Water Quality 5 107 17 28 5 17 179

Grand Total 648 1,043 819 1,146 554 920 5,130

Note: Tier-1 and Tier-2 classifications are as described in Schramm, Bevelhimer, and DeRolph (2016) and derived
from major hydropower environmental impacts and associated mitigation measures outlined in Trussart et al. (2002)
and Kumar et al. (2012). The N = below each region indicates the number of licenses in the database.

FERC licenses often list species that are potentially impacted or otherwise of special concern.
We summed the number of mitigation measures by fish species listed in licenses to obtain a
measure of relative investment in a species. For example, if a license has four biodiversity and
six water quality measures and has alewife Alosa pseudoharengus and American shad A.
sapidissima listed somewhere on the license, alewife would tally four biodiversity and six water
quality measures and American shad would also tally four biodiversity and six water quality
measures. Because a license will often have multiple mitigation measures, the sum of measures
for all species is greater than the total number of mitigation measures in the database. American
eel Anguilla rostrata is listed on licenses with more mitigation measures than any other species
and was specifically listed on licenses having the most fish passage and hydrology mitigation
measures. American shad is listed on licenses with the second highest number of mitigation
measures and Chinook salmon Oncorhynchus tshawytscha were associated with licenses having
the most biodiversity, habitat, and water quality mitigation measures (Appendix D). Other
species that were commonly listed on licenses with large numbers of mitigation measures
included rainbow trout and steelhead O. mykiss, blueback herring A. aestivalis, Atlantic salmon
Salmo salar, and alewife.

Upstream fish passage measures accounted for 155 of 659 (24%) fish passage measures and were
less common than downstream fish passage measures that accounted for 267 of 659 (41%) of
fish passage measures. Upstream fish passage measures included construction, implementation
or modification of eel passage, fish ladders, locks, lifts, elevators, and trap and transport.
Downstream passage measures included downstream passageway construction, entrainment
prevention such as installation of barrier nets, fish screens, or trash racks with narrower bar
spacing, and fish protection such as installation of fish friendly turbines or strobe lights. Fish
species that have a facultative or obligate diadromous life history accounted for 19 of 28 (68%)
species listed on licenses where fish passage was ordered, while nine species (32%) listed on
licenses where fish passage was required are obligate freshwater species. Examples of specific
fish passage mitigations are provided in Box 5.1.

There were 490 aquatic habitat and 131 terrestrial habitat measures. Although terrestrial habitat
measures were not detailed in the database, 143 of 490 (29%) of the aquatic habitat measures
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were for fisheries, 164 (33%) were for reservoir aquatic habitat measures, 110 (22%) were for
riparian habitat measures, and 73 (15%) were for wetland habitat measures. Examples of
measures included additions of in-channel gravel or woody debris (fisheries); noxious aquatic
management and shoreline protection (reservoir); buffer establishment and riparian habitat
monitoring, planning, or enhancement (riparian); and enhancement, mitigation, monitoring, or
protection of wetland habitats (wetland).

Hydrologic measures represented the largest Tier 1 category of mitigation in the database,
accounting for 1,491 of 5,103 (29%) mitigation measures. Mitigations specifying flows
accounted for 37% of mitigation measures including minimum flows (479 of 1,491; 32%), ramp
rate specifications (75 of 1,491; 5%), and recreational flow specifications that often require a
specific flow or narrow range of flows (40 of 1,491; 3%). Flow requirements may apply to
specific project areas, including bypasses (346 of 1,491; 23%)), tailraces (615 of 1,491; 41%),
and reservoirs (49 of 1,491; 3%), thus providing a larger number of flow-related measures to
parts of the ecosystem downstream of the project. Detailed information on the rationale for
specific hydrologic measures were not provided in the ORNL Mitigation Database (Schramm,
Bevelhimer, and DeRolph 2016) beyond what is captured in Appendix D. Examples of specific
purposes of in-stream flow requirements are provided in Box 5.2.

Water quality mitigation accounted for 499 of the 5,130 measures in the database. Most water
quality mitigation measures in this database provided measures downstream of the facility (320
0f 499; 64%) with most of those consisting of some type of monitoring (250 of 320; 78%).
Similarly, most upstream water quality mitigation measures consisted of some form of
monitoring (115 of 179; 64%). Dissolved oxygen was specifically mentioned in 11% (35 of 320)
of the downstream water quality mitigation measures and included dissolved oxygen
enhancement planning and installation of aeration infrastructure.
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Box 5.1 Fish Passage and Protection Measures From Selected Case Studies
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Figure 12. Bull trout (Salvelinus confluentus), Cougar Reservoir. Photo from Garth Wyatt, DOE

Many of the case study projects examined for this report had fish passage mitigation measures in the
license. License requirements as described for each project in Appendix B are listed below. The source of
each measure is listed in parenthesis. All conditions or measures that originated in the 401 certification,
settlement agreement, or BO were included as mitigation measures in the license. Mitigation measures in
the license but not listed in the Appendix B description of the 401 certification, settlement agreement, or
BO only have the license as the source of measure origination. For more information, please see full case
study write-ups in Appendix C.

e A-drop (P-12549): Collection, transport, and release of Artic grayling from stilling pool
downstream of the tailrace at the end of the irrigation season (license)

e Emeryville (P-2810): 1. Install fish protection infrastructure including downstream fish passage
(401 certification and settlement agreement), 2. Bypassed reach dredging to facilitate downstream
fish passage (401 certification and settlement agreement)

e Merwin (P-935): 1. Installation of surface collectors for downstream salmon and steelhead smolt
passage (settlement agreement), 2. Installation of upstream and downstream passage for bull trout
if anadromous fish passage is not installed (settlement agreement)

e Spring Gap-Stanislaus (P-2130): 1. Fish screen planning at power tunnel entrance (license), 2.
Continued operation and maintenance of diversion fish screen and ladder (license)

e Waterbury (P-2090): Provide upstream and downstream fish passage (401 certification).
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Box 5.2 Environmental Flow Measures From Selected Case Studies

Figure 13. Freedom Falls Hydropower Project, Freedom, Maine. Photo from Andy Baumgartner, DOE

Many of the case study projects examined for this report had environmental flow mitigation
measures in the license. License requirements, as described for each project in Appendix C, are
listed below. Abbreviations are as in Box 5.1. For more information, please see full case study
write-ups in Appendix C.

e Badger-Rapide Croche (P-2677): 1. Run-of-river mode requirement (401 certification), 2.
Minimum flow requirements (401 certification), 3. Ramp rate restrictions (401
certification), 4. Walleye spawning flows (license)

e (Carver Falls (P-11475): 1. Run-of-river mode requirement (New York [NY] and Vermont
[VT] 401 certification), 2. Bypassed reach minimum flow (NY 401 certification), 3.
Bypassed reach minimum flow for walleye spawning (settlement agreement), 4. Water
quality flows downstream of work sites to meet water quality standards (NY 401
certification), 5. Flow monitoring plan for bypassed reach, headpond, and tailwater (NY
and VT 401 certification), 6. Minimum flows during maintenance activities (VT 401
certification), 7. Holiday and weekend aesthetic flows (settlement agreement)

e Emeryville (P-2850): 1. Run-of-river mode requirement (401 certification), 2. Bypassed
reach minimum flow (401 certification and settlement agreement), 3. Install bypass flow
gages (401 certification and settlement agreement)

e Loup River (P-1256): 1. Bypassed reach minimum flow for aquatic resources, water
quality, and endangered interior least tern and piping plover (BO), 2. Power canal flows to
enhance endangered interior least tern, piping plover, whooping crane, and threatened rufa
red knot habitat (BO), 3. Run-of-canal mode requirement during endangered pallid
sturgeon spawning migration (license)

e Merwin (P-935): Seasonal flow requirements (settlement agreement)

e Morgan Falls (P-2237): Flow monitoring (license)

e Spring Gap-Stanislaus (P-2130): 1. Minimum flow requirements and allowance for
licensee to propose minimum flow modifications in “critically dry” water years (401
certification), 2. Ramp rate restrictions (401 certification)

e Waterbury (P-2090): 1. Run-of-river mode requirement (401 certification), 2. Bypass
minimum flow (401 certification), 3. Develop reservoir flow and management plan
including stream gage installation if necessary (401 certification).
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5.2.2 Measures Related to Non-Ecological Resources Including Recreational,
Cultural, and Historic Resources

Measures related to recreational, cultural, and historic resources were the second most common
type of mitigation measures in the database (1,178 of 5,130; 23%; Table 1). However, mitigation
measures focused on recreation were overwhelmingly the most common in this category
compared with cultural, social, and historic resources (recreation: 1,079 of 1,178; 92%).
Measures for recreational management plan, study, or monitoring were common and found in
28% (330 of 1,178) of all measures in this category. Measures specifically benefitting
recreational boating were also common and consisted of 19% (225 of 1,178) of measures in the
recreational, cultural, social, and historic resources. More detail on specific recreational
measures is provided in Box 5.3.

Benefits to non-ecological, social environmental resources included appointing a historic cultural
resource coordinator (2 of 1,178; <1%), interpretive education sign and displays (73 of 1,178;
6%), protection of specific historic and/or cultural resource sites (16 of 1,178; 1%), and public
outreach education programs (3 of 1,178; <1%). Although recreational, cultural, and historic
resources are not of coequal significance, these types of mitigation measures were combined into
one category to represent the non-ecological, social environmental measures created by the
FERC licensing process.
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Box 5.3 Recreational Measures From Selected Case Studies

Figure 14. Salmon fishing in front of Wanapum Dam, Columbia River, Washington. Photo from Dave
Dempsey, DOE

Many of the case study projects examined for this report had recreation mitigation measures in the
license. License requirements as described for each project in Appendix C are listed below. For
more information, please see full case study write-ups in Appendix C.

e Badger-Rapide Croche (P-2677): 1. Development and implementation of a recreation plan
(license), 2. Development of new boat ramp and whitewater boat launch areas (license), 3.
Whitewater flows (license)

e Carver Falls (P-11475): 1. Provide recreational access and canoe/kayak portage (401
certification), 2. Improved parking and viewing access opportunities (settlement agreement),
3. Construction, maintenance, operation, and/or modification of recreational facilities
considering needs of physically handicapped (license), 4. Free public access (license), 5.
Implement recreation plan (license).

e RC Byrd (P-12796): Site restoration and aesthetics plan (license)

e Emeryville (P-2850): Draft and implement recreation management plan (401 certification
and settlement agreement)

e Loup River (P-1256): Continued park and trail operation and maintenance within project
boundary (license), 2. Implement recreation plan (license)

e Merwin (P-935): 1. Implement recreation management plan (settlement agreement), 2.
Operation and maintenance of parks and trails (license), 3. River access upgrades (license),
4. Bull trout protection public education program (license)

e Morgan Falls (P-2237): 1. Create Visitor Interpretation Program (license), 2. Manage,
construct, maintain canoe portage, shoreline angler platform, and barrier-free access
(license)

e Spring Gap-Stanislaus (P-2130): 1. Recreation flows (401 certification), 2. Improve
recreational facilities (license)

e Waterbury (P-2090): 1. Draft and implement a recreation plan (401 certification), 2.
Construction, maintenance, operation, and/or modification of recreational facilities (license),
3. Free public access to project lands and waters for navigation and outdoor recreation
including fishing and hunting (license), 4. Development of recreation plan (license).
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5.3 Conclusion

The hydropower licensing and federal authorization process results in a wide range of
environmental mitigation measures in FERC licenses to mitigate for the impacts of hydropower
projects. These measures can arise through regular license negotiations and be codified by FERC
but can also be specified as parts of other processes such as settlement agreements, Section 7
consultation and state Section 401 CWA conditions, State Historic Preservation Office (SHPO)
requirements, tribal requirements, and requirements from other governmental entities. Benefits
brought about by these processes can include species protection measures, water quality
protection and improvement measures, increased recreational access, and recreational
infrastructure improvements. The licensing process can also benefit stakeholders and municipal,
state, federal, and tribal governments through protection, preservation, and restoration of
important historic and cultural sites that may be impacted by the project or are in the project
boundary and facilitate public education and interpretation of social, cultural, and natural
resources.
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6 Stakeholder Elicitations on Licensing Process
Challenges

This chapter documents challenges and perspectives expressed by stakeholders in the
hydropower licensing and federal authorization process. It also identifies common themes within
and across sectors (i.e., project development, social, cultural, and natural resource interests) and
regions (i.e., eastern versus western United States) to provide insight into some of the primary
challenges for participants involved in the hydropower licensing and federal authorization
process. This chapter serves to document and organize key themes in stakeholder perceptions
about the hydropower licensing and federal authorization process including 1) general
perspectives, 2) environmental considerations, and 3) other considerations.

6.1 Stakeholder Email Elicitation and Interview Methods

To document stakeholder perspectives, ORNL sent email inquiries to a cross section of
hydropower stakeholders and followed these inquiries up with phone interviews to determine
where in the hydropower licensing and federal authorization process perceived challenges may
occur, and what parts of this process may be satisfying to stakeholders. Unless otherwise noted,
in this document the term “stakeholder” refers to all those involved with the hydropower
licensing and federal authorization process, including regulatory agencies, Indian tribes, NGOs,
utilities, project development interests.

Stakeholders were chosen at random from a dataset that included diverse geographic and cross
section of hydropower interests contributed by the project Stakeholder Working Group and the
project team (Table 20). Although FERC staff are listed in Table 1 with the project development
interests, perspectives from FERC staff respondents were noted separately from other project
development interest respondents.

Four waves of Delphi-style elicitations, each consisting of three rounds of inquiry, were
conducted to document stakeholder challenges and perspectives (see Waves A through D in
Figure 15). In Round 1 of each wave of inquiry, up to 13 stakeholders responded via email to
two questions regarding their organization’s experience with the hydropower licensing and
federal authorization process (Table 21; Table 22). Stakeholders from one wave were not reused
in another wave. The Inquiry Round 1 responses were then summarized for all respondents. For
Inquiry Round 2, these summaries were sent to the same group of stakeholders included in the
Inquiry Round 1 along with follow-up questions drafted by the project team that would help us
revise and assess the efficacy of our Inquiry Round 1 summaries. Finally, in Inquiry Round 3, we
performed semistructured telephone interviews with up to four new and previously unsolicited
stakeholders from our database who represented perspectives from project development and
social, cultural, and natural resource perspectives to assess the comprehensiveness and accuracy
of our revised inquiry summaries and explore any other factors that may not have been identified
by the two previous rounds of inquiry. We attempted to contact stakeholders who could provide
diverse and balanced stakeholder perspectives, but diverse responses were not always received.
For example, we only received one tribal response, although more were contacted.
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Figure 15. Stakeholder elicitation process and timeline showing Waves A through D and the
structure of Rounds 1, 2, and 3 of each wave

Table 20. Taxonomy of Stakeholder Sectors

Sector
Project Development/Utility

Sector Respondent Examples

Wave Sectors
A, B, D

- Electric utilities

- Project developers

- FERC

Social, Cultural, Natural Resource

A C, D

- Indian tribes

- USFWS

- NOAA Fisheries

- USACE

- State water quality/natural
resource/species management agency

- NGOs

Note: Although FERC was included in the project development category for the purpose of stakeholder elicitation
experimental design, FERC feedback is summarized separately from other project development and utility interests.

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.
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Table 21. Total Number of Respondents Including All Three Rounds in Each Wave by Geographic

Region
Region @ Wave Wave Wave Wave Total
A B C D) by
Region

Northwest 3 4 2 1 10
West 0 1 2 2 5
Midwest 1 1 1 3 6
South 5 3 1 6 15
New 4 1 5 4 14
England
Mid- 1 1 0 2 4
Atlantic
Total 14 11 11 18 54

Table 22. Summary of Respondents for Each Wave by Stakeholder Sector

Stakeholder Sector Wave A WaveB WaveC Wave D Total by Sector

FERC 1 3 0 4 8

Federal Land/Resource 3 0 4 1 8

Agencies

State Agency 3 0 2 5 10
Developer 1 5 0 3 9

Utility 3 3 0 2 8

Environmental NGO 2 0 5 3 10
Tribe 1 0 0 0 1

Total 14 11 11 18 54

6.2 General Perspectives

Across all sectors, stakeholders consistently identified the length and complexity of the
hydropower licensing and federal authorization process as a challenge. One respondent from the
project development sector noted that this complexity, combined with the infrequency with
which licensing occurs, leads FERC license applicants to expend substantial resources on
educating or re-educating those involved in the licensing proceeding about the process itself.

Respondents from across sectors (i.e., project development and social, cultural, and natural
resource interests) also noted staff turnover and bandwidth as key challenge in the licensing
process. Challenges fell into three main themes across sectors: 1) new/inexperienced staff taking

81

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



over in the middle of a license proceeding, 2) inadequate agency resources to complete work in a
timely fashion, and 3) inadequate NGO resources to stay engaged during a multiyear process.

New and inexperienced staff that take over during a licensing proceeding due to retirements and
turnover at FERC, agencies, and NGOs was cited by some stakeholders as challenging as the
new staff come up to speed on a particular licensing proceeding or come to a different conclusion
than a previous staff member on the same topic. For example, one federal resource agency
respondent stated, “As the times change, new rules/laws come out, and people retire, we may
lose some relationships that have developed over the years leaving a void where communication
breaks down.” Some respondents noted that it was especially important to document the terms of
a settlement agreement so that new people or fading memories would not lead to the
renegotiation of terms. Project development interest stakeholders also stated that new staff at
federal and/or state agencies may bring new opinions about project impacts and how they should
be studied or mitigated after those matters were previously agreed upon.

A utility sector respondent also noted that the time involved in FERC license negotiations
presents a challenge to keeping stakeholders engaged with the process. A different respondent
from the same sector noted that there may also be a lack of agency resources to complete an ESA
Section 7 BO in a timely manner. Similarly, some state resource agency respondents cited
inadequate staff bandwidth to engage with all licensing projects under their purview.

Some environmental NGO respondents indicated that although they provide an important
perspective during the hydropower licensing and federal authorization process, they often lack
the resources to have a seat at the table because of limited financial and labor resources and short
timelines relative to available resources. They explained that this is particularly the case for
smaller, local NGO groups that may have multiple projects simultaneously going through
licensing that are important to their organizational mission. These stakeholders also described
difficulty accessing sufficient technical expertise to understand, interpret, and comment on
technical studies.

6.2.1 License Process Type

Although some stakeholder sector perspectives were specifically elicited by license process type
(i.e., ALP, ILP, TLP), there were crosscutting challenges noted by stakeholders from both
project development and social, cultural, and environmental perspectives. ALP and ILP
schedules were noted by several stakeholders across sectors—sometimes positively, sometimes
negatively—when they were asked about these licensing processes. Some stakeholders perceived
challenges particular to each license process type; others were not familiar enough with all three
types to draw distinctions among them. We discuss challenges and benefits of individual license
process types below.

6.2.1.1 Alternative Licensing Process

Core challenges identified by respondents from the project development sector associated with
the ALP were found to be a lack of schedule and study certainty. A state regulatory agency
respondent noted that aggressive timelines do not “allow for much discussion of difficult issues,”
and can force study completion outside of recommended timelines. An environmental NGO
respondent indicated that resource commitment can be significant in terms of the time it takes to
agree on engagement protocols “which either shortens the pre-filing environmental study
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opportunity or requires a much earlier start than other licensing processes.” In addition, it can
take a substantial amount of time to implement the process. One project development sector
respondent suggested that early consensus building can increase costs for licensees due to the
increased time involved in ALP implementation.

The ALP was described by a FERC respondent as running “pretty smoothly due to all of the
stakeholders being on board with the collaborative pre-filing process.” Additionally, one federal
natural resource agency respondent noted some advantages of the ALP process were that the
Communication Protocol, agreed to by all ALP participants “allows interactions throughout [the]
study phase and resolves issues in timely fashion” and that the process “is adaptable .... and
builds trust and relationships that help during post-filing, construction, and implementation
phases.”

6.2.1.2 Integrated Licensing Process

The ILP is a schedule-driven process and one electric utility stakeholder noted that having
deadlines built into the process can “keep the process from dragging on longer than necessary.”
However, this stakeholder went on to explain that this schedule can also involve challenges
because “resource agencies and other licensing participants tend to be unsupportive” of using
this process. Additionally, they noted that having a short turnaround time when a project has
many “studies that are in dispute among the applicant and stakeholders...it is challenging for
FERC staff to adequately address all of the issues in such a short amount of time.” An
environmental NGO respondent noted that the ILP can impede trust-building because they find it
difficult “to build trusting relationships with resource agencies if the agencies believe that the
process is stacked against them.”

Other challenges highlighted by respondents from the project development sector were that only
agencies with mandatory conditioning authority can request a study dispute resolution while the
licensee cannot. It was also noted by a federal natural resource regulatory agency that the ILP
reduces the study phase “effectively diminish[ing] record of decision for the project.”

6.2.2 Traditional Licensing Process

From a project development sector perspective, the TLP offers a flexible schedule early in the
process, although a state regulatory agency respondent stated that, “late scoping and FERC’s
limited role in the up-front process are the most challenging aspects.” This same state agency
respondent also noted that the TLP was found to add the risk of “additional costs late in the
process, potential delays, and unpredicted outcomes associated with the potential for
identification of additional studies after the filing of the final license application.”

The staggered involvement of different parties can also create delays and uncertainties. This is
challenging for all licensing participants because they need as much certainty as possible when,
as one environmental NGO respondent put it, they are “pursuing a project as time-consuming
and expensive as a FERC hydro licensing.”

6.3 Environmental Considerations

Stakeholders from across sectors noted that a variety of environmental considerations present
challenges during the process. These challenges can be generally categorized into: 1) conducting
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studies and the study determination process, and 2) compliance with state and federal processes
required for issuing a FERC license.

6.3.1 Environmental Studies and the Study Plan Determination Process

A cross section of stakeholders identified the study plan determination process as a challenge. At
least some respondents from each sector perceived the actions of opposing-view stakeholders as
self-serving, working to leverage environmental studies and the study plan determination
portions of the licensing process to meet their own sector priorities. Respondents from both the
social, cultural, and natural resource sector and the project development sector described how
positional bargaining during this phase leads to worse outcomes compared to stakeholders
working together to identify win-wins.

Many respondents representing the project development sector reported that the length and
complexity of the study plan determination process is, according to one project development
respondent, “burdensome,” and, according to another project development respondent, results in
“too much time talking about what to study and not enough time actually studying it.” Project
developer respondents also consistently indicated that stakeholder requests for studies were not
consistent with project relevance, commonly referred to as project nexus. Some project
development sector respondents perceive FERC expectations as “unreasonable” or FERC as
“micromanaging” the study plan determination process.

A respondent from the project development sector also mentioned that the study plan
determination process can be challenging when a stakeholder’s proposed study or comments are
insufficient to fully understand the nature of the study. “Without this information, the applicant,
stakeholders, and agencies might not be able to assess the need for additional information, the
nexus between project operation and effects, the adequacy of the methodology, or the costs of
the study.”

Respondents representing the social, cultural, and natural resource sector found a different set of
challenges with the study determination process. One respondent noted that FERC has been
found to not “accept resource agency study plan requests that relate to information that FERC
and the resource agency can use to support determinations in consultations” nor accept “study
plan requests that relate to information that a resource agency can use to support a decision
regarding whether and how to issue mandatory license conditions.”

As a result, respondents from this sector believe that they must perform their own studies or rely
on more generally available information, “which results in a less efficient process.” Another
challenge identified by this sector is the resolution of differences between resource agency study
requests and FERC’s ultimate determination on studies in which “agencies may request studies
or study approaches that FERC later dismisses, sometimes at the expense of information or data
that could be important to understanding a project’s impacts.” In addition, when “agencies do
independently conduct studies, it also creates a situation where independently gathered
information is discredited because it is independently gathered.” These sector respondents also
indicated that FERC does not provide “adequate explanations of its rationale in study plan
determinations, which makes it unclear what more support the requesters need to provide for
FERC to approve their study plan requests.”
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The most prevalent theme noted in responses between both project development and social,
cultural, and natural resource sectors was acknowledgement of substantial power imbalances
between sectors. In general, responses suggest that project development stakeholders sometimes
rely on their greater financial resources to achieve their goals instead of seeking collaborative
solutions. Some respondents noted that although initial notification of a potential license
proceeding was relatively straightforward, there are substantial barriers for meaningful
engagement with the FERC licensing process. They described challenges accessing the technical
expertise necessary to interpret studies and a perception that consultants and license applicants
may not present the best available science but instead interpret the results of studies such that
they are consistent with the goals of the project.

Responses suggest that the project development sector sometimes perceives other stakeholders as
behaving opportunistically, using the study plan determination process and requests for license
conditions to meet their agency or organization goals. Respondents from this sector also perceive
some social, cultural, and natural resource stakeholders as using the licensing process to try to
stop a project from going forward. The mistrust embodied by this perception was expressed by
respondents from the social, cultural, and natural resource sector as well, who noted that because
the same consultants are utilized “over and over in relicensing and are paid millions of dollars in
each relicensing, they have had the opportunity to refine their arguments to keep unwelcome
subject matter out of the study plan.” This same sector also noted that rather than focusing on
“strictly answering the known environmental questions in the study plan determination process,”
the process has become one in which “lawyers make legal arguments as to why the study plan
should not reach to issues, topics, and features of the environment.” That can “turn the
relationship adversarial and/or political” among stakeholders of opposing sectors.

Social, cultural, and natural resource sector respondents generally acknowledge heterogeneity in
license applicant strategies for interactions with project stakeholders, with some interactions
occurring in a relatively straightforward manner and other behaving less collaboratively. One
respondent described different “categories” of license applicants:

A straightforward licensee will allow study of topics it doesn’t think belong in
relicensing. It will allow the study to meet the interests of relicensing participants.
This licensee may dispute the value of study results and their relevance to license
conditions at a later time but won’t use the study as a proxy for the later
argument. An intransigent licensee will do anything to defend its perceived
interests at any step in the process. This means full-blown combat science and
legal advocacy to keep studies out of licensing if the results of those studies could
inform license conditions.

This is consistent with another social, cultural, and natural resource interest respondent
perception:

The study plan process in relicensing and original licensing has become a proxy
battle for the outcome of the entire relicensing process.... the technical aspects of
developing the study plan have become secondary to the quasi-legal battle that
now underlies study plan development.... Over time, licensees and consultants to
the licensees have learned how to game the study plan system to limit the subject
matter that goes into studies.... as veterans of relicensing, the consultants often

85

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



shape the worldview of licensees, particularly those licensees that don’t operate
multiple hydropower projects.

However, not all respondents mentioned mistrust between stakeholder sectors and highlighted
where the process is collaborative and leads to positive outcomes for the cross-section of
stakeholders. Some project development sector respondents discussed how they have worked to
build strong relationships with their stakeholders, which they find helps reduce controversy in
the licensing process. For example, a representative for a utility described strategies they have
used to engage stakeholders.

I think the fact that we have such strong relationships [with our stakeholders] and
we make them such a huge priority has really softened a lot of the things. And we
care... We legitimately put a lot of concern and value on what's best for the
resource, so it seems to make our path easier than some of our peers.

Likewise, some social, cultural, and natural resource sector respondents described relationships
with project development/utility stakeholders to be trustworthy, with one respondent stating that,
in their experience, some issues could be dealt with without having submitted a formal request
for a study plan. In this scenario, the respondent described a situation in which “applicants
produced a plan based on my recommendations and guidance in the accessibility field or have
taken on the responsibility to improve accessibility outside of the FERC process.”

Respondents from FERC also noted challenges in the study determination process, such as
shortcomings in study plans submitted by license applicants. One respondent stated that,
“[P]roject proponents ... often don’t have their project proposals at a design level that is
adequate to assess project effects, and this can lead to delays.” They noted that “without
sufficient information, stakeholders and agencies might not know the purpose of the study, the
proposed methodology, or the nexus between project operation and effects.” FERC respondents
identified licensee inexperience as a contributor to shortcomings in study plans, stating that “the
licensing process is complex but infrequent for individual projects, and so individual
stakeholders may have limited experience with the process as a result. This causes shortcomings
in the study plans, primarily in that the proposed study plans lack certain required details.”

6.3.2 State and Federal Hydropower Authorization Processes

Respondents also commented on other state and federal authorization processes outside of
FERC’s licensing process. These processes include State Section 401 CWA certification; ESA
Section 7 Consultation process; USACE Section 404 and 408 permits, which generally apply to
hydropower retrofits of non-powered USACE dams; completion of Section 106 of the NHPA;
and other required state, local, or tribal requirements such as the California Environmental
Quality Act. In some cases, respondents from across sectors were generally in agreement that
these processes can be challenging steps in the hydropower licensing and federal authorization
process. Respondents also noted broad challenges across stakeholder groups not specific to a
particular process, such as disagreements between FERC and federal or state agency staff on the
level of information needed to make decisions under agency regulations. One federal agency
respondent summed up the challenges with these processes.

Clean Water Act Certificates and the Endangered Species Act Certificates, if

somehow, if they could blend the information. Do you know, for example, the
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Clean Water Act information — and this was just litigated with some deadlines —
but, FERC will have its licensing process and then the states will impose
additional requests for information - if you could integrate those, it might expedite
things. Similarly, under the ESA consultation, if folks could clearly articulate
what they need to see and if FERC understands that and requires that as a study,
then... the responsible agency can say to the Fish and Wildlife Service, ‘don’t
bring me another rock’ and go argue over the interpretation of the results versus
saying go get more data because that’s what’s delaying both the Clean Water Act
and ESA consultation. They never have enough information. ‘Bring me another
rock.” And if they could integrate those, you know, legislatively or legally so the
entity to do that would be FERC, but then resource agencies are not going to be
amused at that. But if you could integrate those information request into one
under the ILP or whatever - that would help.

Although more processes were noted as challenging by respondents, the state Section 401 CWA
Certification and the ESA Section 7 Consultation process were mentioned most often and are
further discussed below.

6.3.2.1 Section 401 Clean Water Act Certification

Respondents across sectors acknowledged substantial overlap between the FERC licensing
process and USACE authorization processes. One state regulatory stakeholder noted that their
state waives 401 certifications for hydropower licensing “because we do it through the Corps
anyways.” Project development sector respondents expressed frustration when FERC and the
USACE each require studies that are functionally the same, or when these same studies come to
opposite conclusions on the same issue related to species protection or water quality.

Both project development and state water quality agency sector respondents also noted
challenges with the Section 401 CWA certification timelines, although the project development
respondent generally thought the process was “too long, subjective, and too expensive.” On the
other hand, state water quality agency sector respondents indicated that new certification
timeline requirements were too restrictive and expectations of when the timeline starts were
unclear. For example, one project development sector respondent from the eastern United States
said, “I had a project in [an eastern state] where the 401 process delayed license issuance by 8—
10 years, and that's just unacceptable for, again, a project that's been there for a hundred years.”
Another project development respondent described challenges with inconsistencies between
expectations from FERC and those from the state water quality authority.

I think the one crosscutting thing [is] FERC’s authority versus the state’s within
the 401 process. ... FERC may say, “no, no, no,” and then a state agency,
specifically those with the 401 authority will say “yes” and FERC has to accept
[the 401 condition]. So even though the record through the relicensing shows
opposition to [the 401 condition], the 401 authority still puts [the disputed
condition] in [the requirements for 401 certification] and FERC can’t say “no” to
that.... That’s a recent frustration we have and that it appears that with some of
the agencies—well, certainly state agencies—can say “well, if FERC won’t to say
yes to my study request, if FERC won’t say yes to what [ want in the new license
even though we had 100 meetings, I’'m just going to go to my sister agency, [state
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water quality authority], and say those requirements need to be in their 401.”
FERC can’t say “no” then, even though you have this record of [the disputed
requirement] not making any sense, the state agency can just find somebody else
with authority that will do what they want to do.

State water quality agency respondents also identified challenges associated with the Section 401
CWA certification. For example, one of the state water quality agency respondents stated that
their agency does not have the resources to conduct a thorough WQC, so they just waive their
authority. This respondent said, “Then there were budget cuts and etcetera and with that we
reduced our certification of FERC licenses and waived those typically. That's our biggest
challenge—resources.” Another respondent from the same sector discussed challenges in the
WQC process related to receiving incomplete information from applicants and how that affects
timelines.

And then the other issue is the 401 timeline. I think FERC has a different
definition for when it starts than the definition that we incorporate or use.... In
these three projects we've [kind of] hit this sort of disagreement between FERC
and ourselves. FERC tends to start the timeline when they receive the application.
And we start it when we receive a complete application—that's a subtle
difference. So, it could be the difference between two weeks or three months or
whatever.... Because having that one-year timeline that we're supposed to act,
that decides when we're [going to] act on the project, when we're [going to]
submit the 401 certification, and so if we submit the 401 certification on our time
frame that could be outside FERC's time frame and thus the 401 certification
would be waived then we've lost all, I guess all direction within that particular
project.

Another state water quality agency described challenges with meeting timelines required by the
recent changes to 401 certifications.

One of our major challenges is the proposed amendments or changes to how
Water Quality Certification occurs.... Some applicants don't follow the schedule
and that's usually related to TLP projects as opposed to ILP projects and getting
information back to us in a timely manner that we can have sufficient time to
understand it, ask questions, and digest the data so that we can produce a good
quality certification.

6.3.2.2 Endangered Species Act Section 7 Consultation

Most respondents citing challenges with the ESA Section 7 Consultation process were from the
project development sector perspective. Endangered species were listed by one utility respondent
as “really the number one” issue in the hydropower licensing and federal authorization process.
Respondents representing the project development sector discussed inconsistencies in ESA
requirements among hydropower facilities as being particularly challenging and further
described frustration with having to do studies to inform mitigation measures rather than just
moving right to discussion of the measures themselves.

I’'m going to give you an example. So, I have endangered species act listed fish in

my reservoir and, you know, the resource agencies want me to do an entrainment
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study. So, I asked the question, “how many fish can I entrain before you will
make me put fish screens on the intakes?”” OK, and they say “well, it’s one,” so
“if I entrain one fish, I have to put fish screens on?” “Yes.” “Well, I can tell you
right now, without doing, you know, a $2 million study, is that I’'m entraining one
fish, so let’s just jump to the end, let’s talk about fish screens and how we’re
going to deal with that.”

Regulators and respondents from the social, cultural, and natural resource sector did not
necessarily list the ESA as being particularly challenging; however, one respondent noted
challenges with bringing projects up to compliance with new environmental requirements set
forth by ESA and NEPA. That respondent pointed out that the process to make some facilities
compliant with these new requirements was sometimes controversial, requiring extensive
negotiations and adjustments to facility operations. A state agency respondent also noted how
these regulatory requirements may present insurmountable challenges for some relicense
applicants.

But within the last license term, the regulatory landscape has changed
dramatically with environmental acts not only for water quality but also for
endangered species, the NEPA process, everything. So, within the last wave of
hydropower relicensing, most of these projects needed to become compliant with
a number of federal acts. So, that necessitated a lot of negotiation and a lot of
adjustment to their operations to become compliant. There are some facilities that
simply cannot become compliant with Clean Water Act, Endangered Species Act,
or any of the other federal acts that comprise the federal licensing process. I'm
thinking specifically of the [name of specific hydropower project redacted] which
is scheduled for license surrender and decommissioning. And we do see a number
of projects that simply cannot meet that threshold of federal relicensing, and it
becomes necessary to remove outdated projects.

6.4 Other Considerations

The sections above only represent the most commonly discussed perspectives from the email
elicitations and phone interviews. Below, we summarize other respondents’ perspectives.

6.4.1 Considerations Across Sectors

e Respondents stated that individuals matter in licensing outcomes. They indicated goals,
negotiated terms, and other matters that had been settled earlier in the licensing process
may end up being revisited. These items may be revisited as the individuals involved in
the licensing process turn over leading to new interpretations of studies and information
in addition to communication challenges among stakeholders. They explained that this
occurs because the licensing process relies on interpretation of technical studies and
balancing competing objectives, all of which may change as the makeup of the pool of
engaged stakeholders’ changes.

e Respondents described a changing energy landscape, particularly in the West. They
explained that this results in part from increased concern about climate change and new
incentives for renewable energy sources. They noted that some environmental and natural
resource stakeholders are beginning to acknowledge that hydropower development is an
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important component of any climate change mitigation effort despite the potential for
local environmental impacts.

6.4.2 Considerations From Project Developer Sector

e Respondents suggested that stakeholders in a licensing proceeding may not understand
the impact of licensing timelines on financing and capital for developing a new project.
They also noted that may not be the case, however, for relicensed projects that can
continue generating revenue during the relicensing process.

e One sector respondent noted that the “inherently different perspectives and mandates” of
stakeholders “inevitably” leads to delays, particularly when stakeholders wait to voice
their concerns until later in the process. The respondent suggested that a stakeholder may
have “divined that this project is counter to their own aspirations for the project area,”
while others “desire to exert bureaucratic oversight and perceived power.”

e Project developer sector respondents also noted that hydropower competes with wind and
solar energy as an energy source, and the cost, uncertainty, and duration of the licensing
process is a significant impediment to investment in hydropower relative to wind and
solar.

6.4.3 Considerations From Natural, Social, and Cultural Resource Sector

e These respondents expressed concern with ex parte rules imposed by FERC that may
lead to a lack of agency coordination which can, in turn, cause delays and confusion. In
reference to these rules, one sector respondent stated, “agencies and resource NGOs
would coordinate issues and present a united front in the licensing process. This approach
would limit confusion. However, recently some hydro companies have been calling this
‘collusion,” and have requested to be present during these meetings... resource Agencies
must have the ability to coordinate independent from the companies (and outside NGOs
should also be independent from Agency coordination).”

e Resource agency sector respondents indicated that they can face challenges when the
license applicant is designated as FERC’s non-federal representative and the BA the
license applicant produces does not adequately address agency concerns or does not use
the best available science. Specifically, the respondents explained that, when FERC
requests initiation of formal consultation with the resource agency and the information
from the license applicant is incomplete or otherwise unacceptable, the agency may not
be able to provide concurrence upon FERC’s request, leading to delays.

e Resource agency respondents acknowledged that project developers perceive them as
inflexible but write that the “perception of inflexibility is due to the legal constraints that
are largely written into law by Congress/legislature or the legal interpretations that the
agency must follow.”

e Respondents stated that project developers may not always have a good understanding of
the physical, social, and energy landscapes in the region in which they propose to build
and operate.

6.5 Conclusions

Broadly, as well as specifically, stakeholders from across sectors (e.g., federal and state agencies,
tribes, NGOs, development interests) identified the length and complexity of the licensing
process as presenting challenges. For stakeholders who are not frequently engaged in licensing
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proceedings or have not personally been engaged in a licensing process, procedural complexities
result in substantial time being devoted to educating unfamiliar stakeholders with the process.
Stakeholders also noted that because the process for licensing one project can take several years,
turnover of staff involved in a license proceeding can lead to the need to renegotiate terms of
settlement and other agreements because of the loss of established relationships and
understandings.

Issues of scientific data relevance, accuracy, and availability with respect to project impacts were
reported by both project development and social, cultural, and natural resource sectors as being
at the root of disagreements during the licensing process, particularly during the environmental
study negotiation process. Project developers generally felt that data collected by outside
organizations or already existing data were too frequently discounted by stakeholders from
social, cultural, and natural resource perspectives without regard for economic implications of
conducting new studies. On the other hand, the social, cultural, and natural resource sector
reported challenges with license applicants submitting studies with conclusions that do not
necessarily use the best available science nor provide enough information to make informed
decisions. Underpinning these challenges is the perception shared across sectors that there is a
lack of trust among stakeholders with differing perspectives because each sector views
stakeholders with other perspectives as engaging in positional bargaining to advance their agenda
without any real intent to compromise.
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7 Comparison to Previous Reports Analyzing the
Hydropower Licensing and Federal Authorization
Process

This chapter provides a summary and comparison of issues related to hydropower licensing
identified in previously published FERC licensing reports as well as academic and market
reports. In addition, this chapter compares the findings of these previous reports to key findings
identified in this current report.

7.1 Summary of Previous Federal Energy Regulatory Commission
Licensing Reports

This section contains a summary of issues identified in the 2001 FERC Section 603 report, which
analyzed policies, procedures, and regulations relating to the licensing of non-federal
hydropower projects to reduce time and costs associated with licensing. In addition, this section
contains a summary of FERC’s 2017 2-year hydroelectric licensing process for non-powered
dams and closed-loop pumped storage projects report, which analyzed the effectiveness of
FERC'’s efforts to implement a pilot 2-year licensing process.

7.1.1 Federal Energy Regulatory Commission 2001 Section 603 Report

In May 2001, FERC staff prepared a report pursuant to Section 603 of the Energy Act of 2000
(Section 603 report). In the Section 603 report, FERC undertook a comprehensive review of the
licensing procedures for hydropower projects to identify current cost and time impacts as well as
strategies to reduce the cost and time of obtaining a license under the FPA (FERC 2001).

To identify the factors influencing the timeliness and cost of hydropower licensing, FERC
compared application timelines for license applications filed between 1980 and 1992 to
applications filed between 1993 and 2000. FERC ultimately found that for applications filed
between 1993 and 2000, the median time from application to issuance took 13 months longer
than for applications filed between 1980 and 1992. FERC determined that increased processing
time was attributable to 1) a greater volume of applications, 2) post-filing disputes over the scope
of necessary studies, 3) efforts to promote settlement agreements, 4) a 1993 policy requiring the
issuance of draft EAs, 5) a 1994 policy requiring additional NEPA scoping procedures, 6) an
increased number of joint NEPA documents with other federal agencies, 7) agency delays in
providing conditions,** and 8) increased issuance of state CWA Section 401 WQCs as opposed
to waivers of certification (FERC 2001).

FERC also analyzed whether the introduction of the ALP had reduced the time and costs of
licensing and relicensing.®® After review, FERC determined that use of the ALP resulted in a
faster overall process than the TLP. Although the ALP requires more pre-filing activity than the

34 The greatest costs associated with license terms and conditions were related to fish protection measures. FERC
also noted that the costs of preparing a license application and implementing terms and conditions were relatively
greater for smaller projects.

3% Notably, when FERC published the Section 603 report in 2001, the ALP and TLP were the only licensing
procedures available. The ILP was adopted in 2003.
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TLP, the median time to complete all post-filing milestones for the ALP (16-29 months) was
considerably shorter than the TLP. FERC noted that unresolved disputes between license
applicants and resource agencies over the need for additional post-filing studies significantly
increased the time and costs of obtaining a license using the TLP (FERC 2001).

In addition, FERC determined that the untimely receipt of CWA Section 401 WQCs from state
resource agencies was creating licensing delays. In analyzing the effect of untimely receipt of
WQCs, FERC determined that 39% of applications filed between 1994 and 2000 experienced
WQC delays. FERC noted that of 129 licensing cases pending at the time the Section 603 report
was released, 73 were held up from normal processing, and, of those 73, 71% were held up by
WQC issues (FERC 2001).

Further, FERC found that the time it took to complete PAs pursuant to Section 106 of the NHPA
increased delays because the agreements often linked non-controversial projects to controversial
projects in multiproject river basin proceedings (FERC 2001).

As aresult of its findings, FERC prepared a list of legislative, regulatory, and policy
recommendations for licensing reform. Although some of FERC’s recommended reforms were
enacted in full, others were not enacted or were enacted with modifications.

The following are FERC’s 2001 recommended legislative reforms:

e Establish a FERC issued license as the only required federal authorization for
hydropower licenses. Under this recommendation, FERC would have authority to reject
or modify agency conditions based on inconsistency with FERC’s public interest
determination. In addition, FERC would establish a single administrative process to
address all federal agency issues in a licensing case and prepare a single NEPA
document.

e Require agencies to consider the public interest in drafting license conditions.

e Establish an administrative appeals process for agency license conditions.

e Enact a congressional amendment limiting WQC:s to physical and chemical water quality
parameters related to the hydropower facility.

e Provide a statutory definition of the term “fishway.” Under this recommendation, FERC
suggests that any definition of fishway should be consistent with the definition
established by Congress in EPAct of 1992 and should require the concurrence of FERC.

e Amend the FPA to permit FERC to remit the portion of administrative annual charges
attributable to the costs of agencies with FPA Part I responsibilities and specify that such
remittances are to be used for the purposes of implementing FPA Part 1.

The following are FERC’s 2001 regulatory and policy recommendations:

e Require license applicants to submit a status report focusing on study requests during the
pre-filing consultation to enable FERC staff to determine if pre-filing involvement is
warranted (FERC 2001). Under this recommendation, all applicants would be required to
file a report on the status of consultations to FERC 1 year after the initial consultation
package is released (approximately 2 years before the application is filed).
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e Require FERC approval for agency revisions of license terms, recommendations, and
conditions. Under this recommendation, the option to provide draft conditions and an
open-ended schedule for submitting final conditions would be eliminated. Agencies
would only be permitted to revise their conditions within a reasonable period of time
following first environmental analysis and only if FERC agrees to accept the revisions.
Require applicants to include public and NGOs in pre-filing consultation.

Allow applicants to maintain public information electronically.

Continue to promote the ALP.

Continue to encourage the settlement of disputes during the licensing process.
Eliminate draft EAs unless they are necessary.

Eliminate issuances of a second NEPA scoping document.

e Increase the standard new>® licensing term to 50 years.

For a detailed overview of FERC’s legislative, regulatory, and policy recommendations; the
status of recommendations (e.g., whether the recommendation was enacted); and the final form
of the recommendation (e.g., incorporated into statutes, regulations, or executive orders), see
Appendix E.

7.1.2 Federal Energy Regulatory Commission 2017 Section 6 Report: 2-Year
Licensing Process

In May 2017, FERC staff prepared a report pursuant to Section 6 of the Hydropower Regulatory
Efficiency Act of 2013 (Section 6 report). In the Section 6 report, FERC investigates the
feasibility of the issuance of a license for hydropower development at non-powered dams and
closed-loop pumped storage projects in a 2-year period (pilot 2-year licensing process) as a
solution to reduce the time required to obtain a license under the FPA for certain projects (FERC
2017b).

To assess the feasibility of a 2-year licensing process, FERC solicited public comments and
recommendations, engaged stakeholders, analyzed existing statutory and regulatory requirements
of the licensing process, conducted a 2-year licensing time and motion pilot study, and examined
the processing times for projects that were issued original licenses or small hydropower
exemptions (FERC 2017b).

FERC analyzed existing statutory and regulatory requirements of the non-hydropower licensing
process, as well as official records, to ascertain whether there was sufficient flexibility within the
current regulations to facilitate a 2-year process. FERC used the criteria developed and the
analysis of the existing licensing processes to develop a pilot licensing process for hydropower
development at non-powered dams and closed-loop pumped storage projects (FERC 2017b). On
May 5, 2014, Rye Development filed its NOI, PAD, and request to test the pilot 2-year licensing
process, setting in motion the pilot 2-year licensing process. On May 5, 2016, FERC issued an
original license to Rye Development for the L&D 11 Project, meeting the 2-year target date for
completing the licensing process (FERC 2017b).

36 “New license” refers to a license issued to replace a project’s expiring license during relicensing.
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To assess the feasibility of a 2-year licensing process, FERC also examined the processing times
for 83 projects that completed pre-filing and post-filing activities and were issued original
licenses or small hydropower exemptions between 2003 and 2016. Table 23 below provides a
summary of FERC’s findings.

7.1.1.1 Processing Times for New Projects

Of the 83 projects examined, 19 projects were granted a small hydropower exemption, and the
remaining consisted of 52 TLPs, 7 ILPs, 4 ALPs, and the pilot 2-year project. For these projects,
the median time from the filing of the NOI and PAD until license issuance was 3.34 years and
the median time to receive an exemption was 1.86 years. The median time spent in the pre-filing
phase for these projects was 1.55 years and the median time from license application to license
issuance was 1.86 years. FERC found that during the 13-year period examined, 22 projects
(27%) received a license or exemption in 2 years or less, all of which used the TLP or ILP. For
those 22 projects that received a license or exemption within 2 years, FERC noted that the
median process time, including pre-filing consultation, was 1.36 years. The L&D 11 Project was
also licensed in 2 years, using the pilot 2-year process (FERC 2017b).

7.1.1.2 Characteristics of Projects Processed in 2 Years

FERC further examined the 23 projects (22 that received a license or exemption within 2 years,
as well as the L&D 11 Project, which was licensed using the pilot 2-year process) to compare the
characteristics of these projects with the 60 projects licensed (or exempted) in more than 2 years,
to determine what, if any, factors contribute to or hinder expedited processing.

FERC analyzed a number of project characteristics, including project capacity; the quality of the
applicant’s filings determined by the need for AIRs; the filings of FPA 4(e) conditions; Section
18 prescriptions and 30(c) conditions; and compliance with NEPA, CWA Section 401, ESA
Section 7, and NHPA Section 106. FERC found that 74% of the projects licensed within 2 years
were 1 MW or less, and 13% of the projects were 5 MW or less. Conversely, FERC found that
15% of the projects with licensing timelines longer than 2 years were more than 5 MW and 25%
were more than 10 MW. FERC reported that of the projects licensed within 2 years, 30% had no
AlRs or deficiencies and only 8% of those licensed in more than 2 years had no AIRs or
deficiencies (FERC 2017b).

FERC’s analysis found 100% of the projects licensed in 2 years or less met FERC-set deadlines
for FPA 4(e) conditions and Section 18 prescriptions, while only 33% with licensing timelines
longer than 2 years met FERC-set 4(¢e) deadlines and only 78% met Section 18 prescription
deadlines. FERC also determined that NEPA EAs for projects licensed in 2 years or less took
approximately 4 months, but EAs for projects with licensing timelines longer than 2 years
averaged 10 months. Similarly, FERC noted that all projects licensed in 2 years or less received a
CWA Section 401 WQC or waiver within 1 year, while only 80% of the projects with licensing
timelines of more than 2 years received a WQC or waiver within 1 year. FERC also found that
70% of the projects licensed in 2 years or less required no ESA consultation, while 53% of
projects with licensing timelines more than 2 years required informal or formal ESA
consultation. FERC also reported that only 23% of projects licensed in less than 2 years had
adverse effects on historic properties requiring a programmatic agreement or memorandum of
agreement under NHPA, while 37% of projects with licensing timelines more than 2 years had
adverse effects on historic properties (FERC 2017b).
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Table 23. Characteristics of Projects Licensed or Exempted From Licensing in More Than 2 Years

Characteristic
Number of Projects

Process

Median Processing Time

Project Capacity

Post-Filing AIRS or Deficiencies

Median Time From Application Filed
to REA Notice

Median Time From REA Notice to
Final EA Issuance

FPA 4(e) Conditions

FPA Section 18 Prescriptions

CWA 401 Certification or Waiver

ESA Consultation

NHPA Section 106

Note: Adapted from FERC’s 2017 report

and 2 Years or Less

More Than 2 Years
60
83% TLP license or exemption
5% ALP
12% ILP
3.91 years
30% 1 MW or less
30%>1 and <5 MW
15%>5 and <10 MW
25%>10 MW
87% required AIR

67% had one or more
deficiencies

8% no AIRs or deficiencies

8.5 months

9.7 months

33% received before FERC-set
deadline

78% received before FERC-set
deadline

80% certifications or waivers
within 1 year

43% required informal
consultation

10% required formal consultation
47% required no consultation
28% no historic properties

35% no adverse effects

2 Years or Less
23
91% TLP license or exemptions
4% ALP
4% Pilot 2-year process
1.36 years
74% 1 MW or less
13%>1 and <5 MW
13%>5 and <10 MW
0%>10 MW
65% required AIR

43% had one or more
deficiencies

30% no AlRs or deficiencies

2.3 months

4.3 months

100% received before FERC-set
deadline

100% received before FERC-set
deadline

100% certifications or waivers
within 1 year

26% required informal
consultation

4% required formal consultation
70% required no consultation
35% no historic properties

43% no adverse effects

In 2017, FERC held a final workshop to solicit public comment on an expedited license process
and the effectiveness of the 2-year licensing process. FERC also provided an opportunity for the
public to submit written comments after the workshop. In general, the commenters and workshop
participants supported the assumption that an expedited licensing process had multiple benefits,
was feasible and practicable, and would encourage greater investment in hydropower

development.

Developers, industry, and resource agency staff provided comment that there were multiple
benefits to an expedited licensing process. Developers and the NHA asserted that the length of
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time it takes to license new projects under FERC’s existing licensing process is a barrier to
investment, and that an expedited licensing process could reduce this barrier. Resource agency
staff also commented that an expedited licensing process for specific projects could increase the
relevancy of data collected for a project, reduce the potential for agency turnover during the
licensing process, and aid in better retention of process- and project-specific information for
members of the public involved in the licensing process (FERC 2017b).

Commenters and workshop participants also highlighted a number of best practices and
recommendations that could enhance the feasibility of a 2-year licensing process for certain
projects. These best practices and recommendations included:

e Early and frequent consultation by applicants with agencies and other stakeholders

e Flexible licensing process to be able to address unforeseen issues

Adequate baseline data at the start of pre-filing to facilitate agency and stakeholder

review

Tiered FERC NEPA documents when possible (a practice employed by USFS)

Access to licensing guidance

Deference to agencies with regard to study requests

Ability to process multiple projects in a river basin in a comprehensive, integrated way

Refinement of existing memoranda of understanding and an exploration of opportunities

for new memoranda of understandings to facilitate parallel agency processing

Consultations with Congress about reducing FERC and USACE duplicative authorities

e Development of more stringent criteria for preliminary permits

e Development of formatted and automated document preparation templates (e.g., an
electronic form for initial EAs) (FERC 2017b).

7.2 Summary of Other Hydropower Licensing Reports

This section contains a summary of two academic reports and one market report: 1) “Sources of
Bureaucratic Delay: A Case Study of FERC Dam Relicensing” (Kosnik 2006), 2) “Does
Collaboration Affect the Duration of Environmental Permitting Processes?” (Ulibarri 2017), and
3) “2017 DOE Hydropower Market Report” (ORNL 2017). Each of these reports analyzes
licensing timelines for specific hydropower criteria (e.g., relicensing, non-powered dam
development, licensing process type). These reports date back to the early 2000s and each report
is limited in scope (e.g., relicensing, non-powered dam development, specific license process

types).

7.2.1 Summary of Other Reports

The 2006 Kosnik report reviewed 222 hydropower relicensing proceedings for FERC licensed
dams from 1982 to 1998. The report found that 27% of hydropower relicenses, from NOI/PAD
filing to license issuance, were issued in more than 5 years, with the longest licensing timeline
taking 21 years. Kosnik found that project characteristics, such as dam height, gross storage
capacity, project size, and drainage area size, correlate to longer relicensing timelines. The report
also observed several reasons for longer timelines based on intervenor comments, including
delays from hydropower interests (e.g., dam owners and power intervenors), environmental
interests (e.g., endangered species), and quasi-environmental interests (e.g., sportfishing and
historical intervenors) (Kosnik 2006).
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The “2017 Hydropower Market Report” analyzed 53 non-powered dam projects with FERC
original license dockets opened from 2000 to 2016. The report found that the median licensing
timeline for the 53 projects was 2.5 years from license application to license issuance, but that
the timeline ranged from 6 months to 7 years across the projects (Uria-Martinez, Johnson, and
O’Connor 2018).

Another 2017 report analyzed 24 FERC hydropower projects relicensed between 2007 and 2012
that used the ALP or ILP (Ulibarri 2017). The relicensing proceedings analyzed included run-of-
river, storage, and conventional dam projects distributed across 12 states. The report found the
mean relicensing timeline for the 24 projects was 5.9 years with a standard deviation of 1.5
years. Ulibarri found that the presence of aquatic endangered species and project size correlate to
longer relicensing timelines, but that stakeholder collaboration did not (Ulibarri 2017).

7.3 Comparison of Previously Published Federal Energy Regulatory

Commission, Academic, and Market Reports to Current Report
This section compares the findings of the previously published FERC, academic, and market
reports to key findings in this current report, including similarities and distinctions.

7.3.1 Comparison of Previous Federal Energy Regulatory Commission Reports
to Current Report

A number of similarities were found between the two previously published FERC reports and
our current report. First, the 603 report identified post-filing disputes over necessary studies in
the TLP process to be a factor in increased processing time. Although not quantified in our
report, our qualitative elicitation results identified post-filing TLP study disputes as a challenge
within the current process. Second, both the 603 report and the 2-year pilot report identified
untimely/late receipt of CWA 401 certifications to be a cause of increased processing timelines.

Similarly, our statistical timeline analysis showed the CWA 401 process to be a statistically
significant driver of licensing timelines and a review of FERC’s list of projects with expired
licenses/licensing delays highlighted a number of projects held up by 401 certifications. Third,
the 603 Report stated that efforts to promote settlement agreements/the use of settlement
agreements were associated with increased processing times. Similarly, our report found that
projects with settlement agreements had longer processing times than projects without settlement
agreements. However, it is worth noting that we were unable to ascertain how long these
licensing timelines would have been without settlement agreements and that, generally, projects
with settlement agreements have more environmental complexity.

In addition, a number of distinctions can be made between the two FERC reports and our current
report. First, the FERC 603 report predated the ILP and, as a result, we are unable to make any
comparisons with our ILP data. Second, the 2-year pilot study had a specific focus on projects
that could complete the post-filing process in 2 years and included a collection of exemptions
from licensing. In contrast, our report had a broader focus on both pre-filing and post-filing
activities and did not include any exemptions. Third, both FERC reports included additional
criteria that were not analyzed as part of our report: (1) the 603 report addressed federal agency
delays in providing license conditions and the 2-year pilot report specifically looked at the
timeliness of FPA 4(e) mandatory conditions, while our report reviewed neither of these aspects;
(2) both FERC reports analyzed timelines related to the NHPA 106 consultation process while
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our report did not ascertain quantitative data on the NHPA 106 consultation process, but instead
reviewed these as applicable for the licensing case studies presented in Appendix C and through
qualitative elicitations; (3) the 2-year pilot report analyzed the impacts of post-filing AIRs or
other license application deficiencies, but our study did not include any criteria related to the
quality of the license application.

7.3.2 Comparison of Other Previous Studies to Current Study

A number of similarities were found between our report results and other previous reports. Like
Kosnick and Ulibarri, our study identified a correlation between longer licensing timelines and
the presence of endangered species as well as longer licensing timelines and project size (i.e.,
capacity in megawatts) once we accounted for license type. In addition, our sample of ILP
projects had the same overall timeline of 5.9 years found in the Ulibarri study.

However, like the previous FERC reports, other licensing reports reviewed as part of this report
had a narrower focus. For example, Kosnick and Ulibarri only reviewed relicensing efforts, with
Ulibarri focusing on the ILP and Kosnick only reviewing ALP and TLP projects (due to the
study period being prior to creation of the ILP). In addition, the licensing timeline data gleaned
from the “2017 Hydropower Market Report” were focused only on powering non-powered dams.
In addition, these other reports focused on additional criteria not reviewed as part of our report,
including intervener comments, impacts of collaboration, additional physical project attributes,
and recreational activities such as sportfishing.

99

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



DROPOWER LICENSING AND FEDERAL AUTHORIZATION PROCESS

Hydropower Licensing and Federal
Authorization Process: Conclusions
and Discussion

NREL %OAK RIDGE

Transforming ENERGY National Labor atory




8 Hydropower Licensing and Federal Authorization
Process: Conclusions and Discussion

This chapter provides a discussion of key takeaways synthesized from the report as a whole, with
respect to hydropower project regulatory timelines, costs, and benefits as well as the
complexities of the non-federal hydropower licensing and federal authorization process in the
United States. Although each hydropower project has unique project characteristics and
environmental concerns, much can still be gleaned from our quantitative and qualitative analysis
of hydropower licensing and federal authorization process.

8.1 Discussion of Key Report Takeaways
The key takeaways presented in this chapter were identified based on:

e A comprehensive review of literature and policy including but not limited to statutes,
regulations, NEPA documents (i.e., EISs and EAs), license orders, settlement
agreements, ESA consultation documents (i.e., biological opinions), water quality
certification documents, federal agency reports (e.g., FERC 2001 Section 603 Report),
and other domestic and international publications

¢ Email elicitations and interviews from a wide assortment of international and domestic
industry and agency experts and personnel, non-governmental organizations, and other
stakeholders

e Statistical timeline analysis, associated case studies, and licensing cost analysis.

8.1.1 Licensing Timelines, Environmental Complexity, Environmental Measures

Length and Complexity of the Licensing Process is Challenging for All Stakeholder
Sectors, Including Regulatory Agencies

The average length of an original (5.0 + 2.9 years) or relicense (7.6 + 3.3 years) process
constitutes a relatively long-term time and monetary investment by all sectors of the hydropower
community.’’ Responses to email elicitations and phone interviews with stakeholders from all
sectors point to turnover and bandwidth among state and federal agency staff and NGOs as a
primary source of these challenges. Specifically, these responses included new/inexperienced
staff taking over in the middle of licensing/authorization process; agencies not having adequate
staff resources to complete work in timely fashion; and NGOs, especially those with a local
focus, not having adequate staff bandwidth or technical expertise to stay engaged throughout the
licensing process.

Longer Licensing Timelines Are Associated With Greater Environmental Complexity

The potential for environmental impacts from hydropower development and operation to
significant or sensitive cultural or natural resources, endangered species, critical habitat, and
recreation may require more time and consideration to determine how best to evaluate and

37 For context, per FERC regulations (18 C.F.R. § 5.5) the anticipated time for relicensing a project is 5 to 5.5 years,
as determined by when a licensee must file the NOI and Pre-Application Document to relicense the hydropower
project.
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mitigate potential impacts. Projects having indicators of environmental complexity, that is,
projects with larger dams, that involve longer CWA Section 401 certifications or ESA Section 7
consultations, presence of endangered species, need for an EIS NEPA document, presence of a
settlement agreement, and/or projects that have not been relicensed since passage of
environmental protection legislation such as amendments to the Federal Power Act tend to have
longer NOI/POD to license issuance timelines than those that do not have those indicators.

Moreover, our analyses found that relicensing timelines were 2.6 years longer than those for
original licenses. We have interpreted shorter original licensing timelines as an effect of reduced
environmental complexity at these sites because projects with original licenses included in the
timeline analyses only rarely had the indicators of environmental complexity listed above.
Projects being relicensed, in contrast, often had one or more indicators of environmental
complexity. This suggests that site selection for original licenses and choosing sites where
hydropower development will have fewer impacts can play an important role in reducing their
licensing timeline.

In addition, even if operations or project works have not changed since the previous license was
issued, new environmental regulations such as ECPA amendments to the FPA have effectively
increased the level of environmental compliance on many projects, which also may contribute to
longer timelines. These amendments included changes to FPA 4(e), which require giving equal
consideration to the purposes of energy conservation; the protection, mitigation of damages to,
and enhancement of, fish and wildlife; the protection of recreational opportunities; and the
preservation of other aspects of environmental quality and amendments to resource agency
consultation requirements in FPA 10(a) and 10(j). In addition, changing water quality conditions
and the listing of new species under the ESA since the previous licensing may also require more
time to determine how best to mitigate potential impacts.

Environmental Measures Resulting From the Licensing Process Are Important to
Ecosystems and Stakeholders

The hydropower licensing and federal authorization process can lead to improved environmental
outcomes and stakeholder relationships. Settlement agreements may result in greater
environmental benefits than would have been otherwise realized, such as expanded fish passage
across dams in a watershed, increased protections for species of concern, improvements in
recreational facilities, and other benefits that are difficult to quantify in a statistical analysis.
Examples of common PME measures are summarized here and presented more fully in Chapter
5 and the case studies in Appendix C.

The following is a list of common licensing outcomes/non-power benefits (PME measures)
synthesized from the 10 licensing case studies presented in Appendix C:
e Water quality and species protection measures:

o Establishment of minimum instream flows and ramping rates to enhance aquatic
habitat

o Construction of fish screens and other species protection measures

o Development and implementation of species monitoring and conservation plans,
including invasive species management plans
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o Monitoring dissolved oxygen and water temperature levels upstream and
downstream of the project

o Development of soil erosion and sedimentation control plans to protect water
quality and aquatic habitat.

e Recreation measures

o Implementation of recreational resources management plans requiring
rehabilitation and improvement of existing recreational facilities (e.g., boat ramps,
beaches, picnic areas, parking areas, trail systems) to enhance recreational
activities at the project site.

e Cultural/Historic Resources Measures

o Implementation of a Historic Protection Management Plan via a programmatic
agreement with the SHPO requiring the licensee to consult with the SHPO prior
to making any additions or alterations to properties listed or eligible for listing on
the National Register of Historic Places.

8.1.2 Licensing Costs Generally Disproportionately Impact Both Smaller Projects
and Projects Seeking Original Licenses

The burden of costs associated with licensing disproportionately impacts smaller projects even
though regression analyses showed that smaller projects have shorter timelines. Despite larger
projects having higher licensing costs overall, smaller projects on average had higher licensing
costs under a costs/kW metric, likely due to fixed costs associated with various aspects of license
application development and associated studies. The lower costs/kW associated with the
licensing process for larger projects suggests that these larger projects can absorb licensing costs
through economies of scale in a way that is not possible for smaller projects.

In addition, although the costs are higher and the timelines are longer for projects being
relicensed than for those seeking original licenses, projects being relicensed can continue to
generate electricity during the licensing process. Projects seeking original licenses, in contrast,
must wait until the license is issued and the project is constructed before generating
electricity/revenue. There may also be a viability component for projects seeking original
licenses in that projects exceeding a certain cost are not viable and are abandoned during the
licensing process. Approximately 90% of projects seeking original licenses abandon pursuit of a
license prior to license issuance, but how the environmental complexity and/or costs associated
affected abandonment of these projects is not known (Uria-Martinez et al. 2021). However,
protracted relicensing proceedings for existing hydropower projects can also drive-up costs and
increase project economic uncertainty through compounding interest costs over long time
periods coupled with an unclear risk profile.
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8.1.3 Environmental Impact Determination and Authorizations Are the Primary
Source of Stakeholder Disagreements in Licensing

Environmental Study Negotiations Are a Source of Stakeholder Disagreement in the
Licensing Process

Stakeholders from across sectors described the process of determining project impacts and how
to study them as a primary source of disagreement in the licensing process. There are frequent
and sometimes protracted disagreements on what environmental impacts are relevant to the
project and whether existing information or studies conducted by outside organizations are
appropriate to inform protection, mitigation, enhancement, or other measures. License applicants
feel that the value of existing studies is often too quickly discounted, while agencies feel that
existing information presented by license applicants may not be current or does not use the best
available science. License applicants also expressed frustration with agency proposals of new
studies because the applicants believe the time and money spent on those studies could be better
spent planning and executing mitigation measures. NGO stakeholders expressed feeling
disadvantaged relative to other stakeholders in the licensing process because of limited access to
information or expertise.

Stakeholders from all sectors described a lack of trust among stakeholders with different
perspectives, particularly during the study negotiation process. Stakeholders from across sectors
suggested that other stakeholders involved in the study negotiation process use positional
bargaining to achieve their sector or group mission without any real intent to compromise. This
lack of trust can lead to further communication breakdowns that can draw-out study negotiations.

Many subsequent steps in the licensing process hinge on which environmental studies are
conducted. For example, states may request that the license applicant conduct studies to inform
the CWA 401 certification issuance. If the license applicant does not agree to conducting these
studies and these studies are not required by FERC, this could result in longer licensing timelines
because of insufficient information. In addition, in some cases, the options available for agencies
to collect needed information are, at best, uncertain.

Stakeholders expressed that the individuals involved in a licensing process matter can bring
about more positive as well as negative outcomes to the licensing process. They further noted
that relationships built between and among individuals involved in a licensing process can
influence the terms of a license and the time it takes to issue that license.

Incomplete and/or Inadequate Information for Authorization Processes Results in
Longer Licensing Timelines and Disagreements Among Some Stakeholders

State water quality authorizations required in the hydropower licensing process are completed
within statutorily required time frames in 64% of the case studies while 17% of state water
quality certifications took longer than 2-years. Anecdotal information from state water quality
agencies suggests that incomplete and/or inadequate information is one source of longer
timelines in this process. Similarly, documentation provided by NOAA Fisheries and USFWS
states that receipt of incomplete packages of information needed to begin the ESA Section 7
Consultation process leads to additional months to years added to licensing proceedings.
However, it is important to note that what constitutes complete and adequate information for
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these authorizations is also a source of disagreement between agencies and some license
applicants.

8.1.4 The ILP Had the Shortest and Least Variable Timeline of the Three
Licensing Processes

The ILP may minimize the time spent in the licensing process and provide lower variability,
which equates to greater timeline certainty compared to other licensing processes. Specifically,
while there was no statistical difference in NOI/PAD to LI timeline among the three license
processes (ALP: 6.7 + 2.8 years, ILP: 6.0 + 1.5 years, TLP: 6.9 + 4.0 years), the ILP has
significantly shorter post-filing timelines (2.6 + 0.2 years) than projects using the TLP (4.2 + 0.4
years) as well as overall greater certainty (i.e., lower standard deviation values) in the licensing
timeline compared to the ALP and TLP. The ILP’s “schedule-driven” process keeps the licensing
timeline from taking longer than necessary and may be advantageous to projects seeking original
licenses or those proposing new construction that may not begin until the license is issued. On
the other hand, the schedule of the ILP can also create challenges related to tight timelines and
turnaround times for comments and the meeting of other licensing milestones.

8.1.5 Compared to Other Types of Energy and Water Infrastructure, Both
Nationally and Internationally, the U.S. Licensing Process Includes More
Federal and State Agencies As Well As Opportunities for Stakeholder
Engagement

In comparing the statutory and regulatory frameworks governing hydropower development to
other energy and non-energy infrastructure project types, all of the infrastructure projects we
analyzed required the consideration of project impacts to biological resources, cultural resources,
and the environment (including water quality as applicable) prior to project construction and
operation. Although most infrastructure projects must consider potential impacts to the
environment through applicable resource protection statutes and the NEPA review process,
hydropower licensing is distinct from other types of infrastructure projects (including nuclear
energy and interstate natural gas pipelines) in that the FPA requires additional opportunities for
federal and state agencies to weigh into the licensing process, specifically through sections 4(e),
10(a), 10(j), and 18. In addition, section 4(e) requires FERC to give equal consideration to the
benefits of development and environmental concerns, a standard that other infrastructure projects
included in this review were not subject to.

Some members of our Stakeholder Working Group highlighted that, in part, these differences
between how other types of energy and non-energy infrastructure projects are regulated may be
attributed to river systems being a public trust resource and the scale of impacts associated with
hydropower development compared to the other infrastructure project types analyzed in this
report. See Appendix A for a description of common environmental impacts associated with each
type of energy and non-energy infrastructure project analyzed in this report based on a review of
NEPA documents.

In comparing the statutory and regulatory framework for hydropower projects in the United
States, Canada, Norway, and Sweden, we found that all require a project proponent to consider
project impacts on biological resources, water quality, cultural resources, and the general
environment. However, as noted above, the United States hydropower licensing and
authorization process requires the participation and engagement of up to 11 federal agencies as
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well as state agencies throughout the licensing and authorization process. By comparison, the
other countries analyzed in this report only required a handful of federal agencies to participate
in the authorization process (e.g., the authorization process in Norway may involve the
participation of 5-6 federal agencies) or their authorization processes were primarily delegated to
provincial or local jurisdiction with minimal federal involvement. Again, the distinction with
respect to the number of agencies involved in the United States hydropower authorization
process is due in part to FPA requirements under Sections 4(e), 10(a), 10(j), and 18.

In addition, although Canada, Sweden, and Norway all provide some opportunities for agency,
tribal, and public engagement within their hydropower licensing processes, in the United States,
the hydropower authorization process includes more opportunities for tribal and public
engagement through built-in statutory requirements (e.g., NEPA and the FPA require federal and
state agency participation as well as tribal and public engagement). By contrast, in Sweden and
Norway, the public may participate informally or formally by consulting with a project
proponent or engaging in stakeholder meetings, hearings, or appeal processes. Recent
amendments to Canadian federal statutes require that project proponents engage with the public
and Aboriginal peoples throughout the EA process. This distinction may result from the fact that
in the United States, multiple statutes involved in the hydropower licensing process require
agency, tribal, and public engagement.

8.2 Future Focus Areas for Additional Research and Collaboration

Although we tried to be comprehensive within our study design and methodology in this study
and associated report, a number of areas of study were not considered within the scope of our
report. Members of our Stakeholder Working Group posed the following additional areas of
study for future research:

e A quantitative analysis of environmental benefits associated with hydropower licensing
conditions, which could include a cost analysis of ecosystem services and risks to the
environment

e A quantitative analysis of how AIRs influence licensing timelines

e (Qualitative analysis on licensing success stories to inform best practices for future
hydropower licensing

e An analysis of the benefits and challenges associated with basin-scale assessments for the
hydropower licensing and federal authorization process.

Finally, the analysis contained in this report and areas for future research may be useful to
Stanford University’s Uncommon Dialogue surrounding U.S. Hydropower: Climate Solution and
Conservation Challenge. The Uncommon Dialogue effort represents an important step to help
address climate change by both advancing renewable energy and storage benefits of hydropower
and the environmental and economic benefits of healthy rivers. In the Joint Statement released
by Stanford, the parties were motivated by these two urgent challenges:

“To rapidly and substantially decarbonize the nation’s electricity system, the parties recognize
the role that U.S. hydropower plays as an important renewable energy resource and for
integrating variable solar and wind power into the U.S. electric grid. At the same time, our
nation’s waterways, and the biodiversity and ecosystem services they sustain, are vulnerable to
the compounding factors of a changing climate, habitat loss, and alteration of river processes.
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Our shared task is to chart hydropower’s role in a clean energy future in a way that also supports
healthy rivers.” (Stanford 2020).

The Uncommon Dialogue Joint Statement identified seven areas for joint collaboration. This
report may be particularly useful to future Uncommon Dialogue efforts surrounding topic area 6:
Improve Federal Hydropower Licensing, Relicensing, and License Surrender Processes.
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Appendix A.1. Infrastructure Project Review:
Environmental Impacts and Regulatory Approvals for
Infrastructure Projects in the United States

This appendix provides additional information to supplement the comparisons between
hydropower and other types of infrastructure projects in Chapter 2 of this report. To begin, this
appendix provides an overview of the common potential environmental impacts associated with
infrastructure project construction and operation. Next, this appendix includes an overview the
regulatory and permitting requirements under federal law>® associated with other types of
infrastructure projects in the United States.

To determine applicable regulatory and permitting requirements and common potential
environmental impacts associated with different infrastructure projects, National Renewable
Energy Laboratory (NREL) staff reviewed and analyzed approximately 10 National
Environmental Policy Act of 1969 (NEPA) documents for each project type (86 total), including
a relatively even distribution of environmental assessments and environmental impact
statements, to identify potential environmental impacts associated with construction and
operation activities of each of the nine infrastructure project types discussed in Chapter 2 and
this appendix. In addition, NREL staff analyzed the NEPA documents to identify relevant
permits, authorizations, and approvals required under federal law for each type of infrastructure
project. Upon completion of the review, NREL staff compiled associated data, including:

¢ Common potential environmental impacts associated with construction and operation
activities of each infrastructure project type

e Relevant federal permits, authorizations, or approvals identified during the NEPA
document literature review

e Relevant federal statutory authority and enabling acts associated with each permit,
authorization, or approval

e Relevant federal and state agencies and actors relevant to each permit, authorization, or
approval

e A list of all infrastructure project types subject to each identified permit, authorization, or
approval under federal law.

Common Potential Environmental Impacts Associated with

Infrastructure Project Construction and Operation

Infrastructure project construction and operation may cause impacts to a number of different
resources. This section discusses the potential impacts of infrastructure project construction and
operation on biological resources, cultural resources, water quality resources, and preexisting
land use and natural resource protection.

38 This chapter does not include a detailed discussion of regulatory and permitting requirements solely under state or
local law. In addition, to the specific regulatory and permitting requirements discussed in this chapter, an
infrastructure project developer may need to comply with other regulatory requirements or receive approvals from a
state or local authority.
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Biological Resources

Infrastructure project construction and operation may cause impacts to biological resources (e.g.,
species and species habitat). Typical impacts to biological resources as a result of infrastructure
project construction and operation may include:

e Noise producing activities during construction and operation, such as drilling, blasting,
and increased vehicle traffic can lead to disruption of species’ feeding and reproduction
habits as well as species and habitat degradation

e Construction activities, such as land clearing and development of access roads can lead to
vegetation alteration or loss and species habitat fragmentation

e Development of permanent structures and associated infrastructure, such as energy
facilities and power plants, well pads, transmission lines, pipelines, dams, access roads,
and parking areas can lead to species depredation and displacement, disruption of species
migration routes as well as loss of habitat and food sources.

Cultural Resources

Infrastructure project construction and operation may cause impacts to cultural resources (e.g.,
historic properties or resources that are eligible for listing or are listed on the National Register
of Historic Places). Typical impacts to cultural resources as a result of infrastructure project
construction and operation may include:

e Destruction of cultural resources present in areas undergoing surface disturbance

e Degradation or destruction of cultural resources on- and off-site resulting from
topographic or hydrological pattern changes or soil movement

¢ Unauthorized removal of artifacts or vandalism to the site as a result of increased human
access to previously inaccessible areas

e Visual impacts resulting from vegetation clearing, increases in dust, and the presence of
large-scale equipment, machinery, and vehicles.

Water Quality Resources

Infrastructure project construction and operation may cause impacts to water quality and water
resources (e.g., surface water and groundwater quality). Typical impacts to water resources as a
result of infrastructure project construction and operation may include:

e Soil erosion caused by construction and operation activities that could increase turbidity
and suspended sediment (or other constituents/chemicals) transport within navigable
waters

e Untreated groundwater used to control dust during project construction could deposit
dissolved salts on the surface allowing the salts to enter surface water systems

e Discharges of loose soil, debris, chemicals, and other products stored on project sites
during project construction that could enter sewer systems, rivers, lakes or coastal waters

e Discharges of pollutants or fill materials that could enter navigable waters during project
operation.
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Preexisting Land Use and Natural Resource Protection

Infrastructure project construction and operation may cause impacts to preexisting land uses
(e.g., U.S. Army Corp of Engineers [USACE] structures and installations or areas set aside for
recreational use) present at or surrounding a project site. Typical impacts to preexisting land uses
as a result of infrastructure project construction and operation may include:

¢ Interference, modification, alteration, or obstruction of navigable waters during project
construction or operation that may impact the preexisting uses of federally managed
structures and resources

e Impacts to recreational opportunities as well as other preexisting uses within sensitive
environments including rivers and coastal areas as a result of project construction and
operation.

Infrastructure Specific Licenses, Permits, and Authorizations
Infrastructure projects have the potential to impact different resources depending on the type of
infrastructure project at issue (e.g., coal and natural gas power plants have the potential to impact
air quality because they release air pollutants during operation activities). Accordingly, project
developers may be required to comply with specific federal licenses, permits, authorizations, or
other approvals and procedures, depending on the type of infrastructure project. The following
section contains a discussion of the environmental impacts and licenses, permits, authorizations,
and other approvals that are applicable to the construction and operation of specific infrastructure
projects including:

Non-hydropower water infrastructure projects
Nuclear power projects

Geothermal power projects

Land-based wind power projects

Solar power projects

Bulk electric transmission projects

Natural gas pipeline projects

Natural gas and coal power plant projects.

In addition to the infrastructure specific approvals listed below, an infrastructure project
developer must obtain a Rivers and Harbors Act (RHA) Section 10 Construction Permit from
USACE to obstruct the navigable capacity of the waters of the United States or to excavate, fill,
alter, or modify the course, location, condition, or capacity of any port, roadstead, haven, harbor,
canal, lake, harbor or refuge, or enclosure of any navigable water of the United States pursuant to
the Rivers and Harbors Act of 1899 (RHA) (33 U.S.C. § 403).

Non-Hydropower Water Infrastructure Project Permits and Authorizations

In the United States, water infrastructure projects (e.g., dams, conduits, water conveyance
systems) must comply with federal and state statutes prior to commencing construction and
operation. The following contains a discussion of relevant environmental impacts associated with
water infrastructure projects as well as the federal permits, licenses, and authorizations required
for water infrastructure project construction and operation.
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Non-Hydropower Water Infrastructure Project Potential Environmental Impacts

A typical water infrastructure project raises environmental issues that require permitting and/or
regulatory approval from federal and state agencies. Potential environmental impacts from water
infrastructure development include but are not limited to:

e Potential water quality impacts (e.g., dissolved oxygen levels, increased water
temperatures, sediment buildup) due to altered flow rates, water loss due to evaporation,
and interruption of natural sediment flows during construction activities and operation

e Potential impacts to groundwater composition, quality, and hydrology as a result of
changes to water flow during operation

e Potential impacts to recreation activities (e.g., boating, swimming, fishing, and camping
activities) due to altered reservoir and flow conditions from construction and operation
activities

e Potential impacts to fish (including eel) and other aquatic species populations as a result
of inhibited migratory patterns during construction and operation

e Potential impact as a result of loss of habitat after land inundation and altered surface
water hydrology, including permanent removal or alteration of aquatic wildlife habitat
during construction activities and operation

e Potential impacts to near-surface cultural resources from topographic or hydrological
pattern changes or from soil movement or disturbance (e.g., removal, erosion,
sedimentation, excavation) during construction and operation activities

e Alterations to rivers, streams, and other bodies of water due to construction of intakes and
dams

e Potential impacts to scenic and aesthetic qualities of landscapes and rivers due to
construction activities and addition of permanent operation structures.

Required Permits and Authorizations for Water Infrastructure Projects

Authority for water infrastructure project permitting resides with the relevant federal or state
agency with jurisdiction. The following federal permits, licenses, and authorizations are
applicable to water infrastructure project construction and operation:

Rivers and Harbors Act Section 14 Authorization (Section 408 Authorization)

A water infrastructure project may require a “Section 408 authorization from USACE for a
project to use or alter USACE infrastructure (e.g., dam, conduit) pursuant to Section 14 of the
RHA (33 U.S.C. § 408(a)). Section 408 grants USACE the authority to authorize the alteration or
use of any USACE infrastructure when it will not be injurious to the public interest or impair the
infrastructure’s usefulness (33 U.S.C. § 408(a)).

Fish and Wildlife Coordination Act Consultation

A water infrastructure project developer must consult with U.S. Fish and Wildlife Service and/or
National Oceanic and Atmospheric Administration (NOAA) Fisheries, and the relevant state
resource agency before proposing or authorizing any project that will cause a stream or other
body of water to be impounded, diverted, the channel deepened or otherwise controlled, or
modified for any purpose pursuant to the Fish and Wildlife Coordination Act (16 U.S.C. §
662(a)).
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Nuclear Power Project Licenses, Permits, and Authorizations

In the United States, the Atomic Energy Act of 1946 is the primary statute governing nuclear
power project construction and operation (42 U.S.C. §§ 2011-2297h-13). The following contains
a discussion of relevant environmental impacts associated with nuclear projects generally as well
as the federal permits, licenses, and authorizations required for construction and operation of
nuclear infrastructure projects.

Nuclear Power Project Potential Environmental Impacts

A typical nuclear power project raises environmental issues that require regulatory and
permitting approval from federal and state agencies. Potential environmental impacts from
nuclear power development include but are not limited to:

e Potential air quality impacts due to volatile organic compound, particulate matter, and
greenhouse gas emissions such as hydrocarbons, carbon monoxide, radioactive gases, and
sulfur oxides from diesel generators and boilers, combustion turbines, and cooling towers
from operation activities

e Potential water quality impacts from volatile organic compound, particulate matter, and
greenhouse gas emissions such as hydrocarbons, carbon monoxide, radioactive gases, and
sulfur oxides from diesel generators and boilers, combustion turbines, and cooling towers
from operation activities

e Potential impacts to surface water hydrology due to water withdrawal and discharge of
cooling water

e Potential impacts to recharge of groundwater and associated aquifers because of the use
of water as a cooling agent for operation activities

e Potential impacts from thermal discharge into surface water from operation activities

e Potential impacts to fish (including eel) and other aquatic species from entrainment and
impingement at cooling water intake structures

e Potential impacts to migratory birds from collisions with and noise coming from
mechanical cooling towers and the addition of other permanent structures for operation.

Required Licenses, Permits, and Authorizations for Nuclear Power Projects

The Nuclear Regulatory Commission (NRC) is the primary licensing authority for nuclear power
projects. The NRC works with other federal agencies; state, local, and tribal governments; and
the public to issue licenses for nuclear power projects. The following permits, licenses, and
authorizations are required for nuclear power project construction and operation.

Combined Nuclear License

The NRC has authority to issue licenses to construct and operate a nuclear power plant within the
United States pursuant to the Atomic Energy Act (42 U.S.C. §§ 2011-2297h-13; 10 C.F.R. §
52.75(a)). A Combined Nuclear License authorizes the licensee to construct and (with specified
conditions) operate a nuclear power plant at a specific site, in accordance with established laws
and regulations (10 C.F.R. § 52.1(a)). The NRC may issue a combined nuclear license for a 40-
year licensing term, after which a nuclear project operator may apply for a 20-year relicensing
term from the NRC (10 C.F.R. §§ 51.1 —51.125; 10 C.F.R. §§ 54.1 — 54.43).
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When evaluating an application for a nuclear power license, the NRC takes into account a
multitude of health, safety, environmental, and other relevant standards/criteria (10 C.F.R. §
52.81). Specific to nuclear reactor siting, the NRC considers factors related, but not limited to:

e Population density, population distribution, societal risk of potential plant accidents, and
unique characteristics that could pose impediments to the development of emergency
plans

¢ Proximity to human-related hazards (e.g., airports, dams, transportation routes, and
military and chemical facilities

e Physical site characteristics (e.g., seismology, meteorology, geology, and hydrology) (10
C.F.R. § 100.20).

NRC Combined Nuclear License Prerequisites

Prior to NRC issuing a combined nuclear license, a nuclear project developer must comply with
the following processes and obtain the following certifications, approvals, permits, and
authorizations:

401 Water Quality Certification

ESA Section 7 Consultation Process

Essential Fish Habitat Consultation Process

Coastal Zone Management Act Consistency Determination

National Historic Preservation Act (NHPA) Section 106 Consultation Process.

Clean Air Act Title V Operating Permit

A nuclear project developer must obtain a Clean Air Act (CAA) Title V Operating Permit from
the U.S. Environmental Protection Agency (EPA) or state agency with EPA delegated authority
to construct or operate a power plant that: 1) is a major source,*” 2) is a new source performance
standards source,* 3) is a hazardous air pollutant,*!' 4) is an affected source,** 5) requires a
Prevention of Significant Deterioration Permit, or 6) is any other source designated by EPA
pursuant to the CAA (42 U.S.C. § 7661a(a)).

Acid Rain Permit

A nuclear power project developer with an affected unit** must obtain an acid rain permit to
operate that source or unit from the EPA or a state agency with EPA delegated authority as part

39 "Major source" means any stationary source (or any group of stationary sources located on one or more
continuous or adjacent properties, and under common control of the same person) belonging to a single major
industrial grouping described in 40 C.F.R. §§ 70.2 (1)-(3) (40 C.F.R. §70.2).

40"New source" means any stationary source, the construction or modification of which is commenced after the
publication of regulations prescribing a standard of performance under this section that will be applicable to such
source (42 U.S.C. §7411(2)).

41 "Hazardous air pollutant" means any air pollutant listed in 42 U.S.C. § 7412 (b) (42 U.S.C. § 7412(6)). "Affected
source" means a source that includes one or more affected units (40 C.F.R. § 72.2).

42 " Affected source" means a source that includes one or more affected units (40 C.F.R. § 72.2).

43" Affected unit” means a unit that is subject to emission reduction requirements or limitations under this subchapter
(42 U.S.C. § 7651a(2)).
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of a CAA Title V Operating Permit pursuant to the CAA (42 U.S.C. §§ 7401-7671q; 40 C.F.R. §
72.30(a)).

Notice of Proposed Construction or Alteration

A nuclear developer must provide the Federal Aviation Administration notice of a proposed
construction or alteration that exceeds 200 ft above ground level or that exceeds an imaginary
surface extending upwards and outward at any of the following slopes: 100 to 1 for a horizontal
distance of 20,000 ft from the nearest point of the nearest runway of each airport with its longest
runway more than 3,200 ft in actual length; 50 to 1 for a horizontal distance of 10,000 from the
nearest point of the nearest runway of each airport with its longest runway no more than 3,200 ft;
or 25 to 1 for a horizontal distance of 5,000 ft from the nearest point of the nearest landing and
takeoff area of each heliport.

Geothermal Power Project Licenses, Permits, and Authorizations

In the United States, the Geothermal Steam Act of 1970 is the primary statute governing
geothermal project construction and operation. The following contains a discussion of relevant
environmental impacts associated with geothermal projects generally as well as the federal
permits, licenses, and authorizations required for geothermal infrastructure projects.

Geothermal Power Project Potential Environmental Impacts

A typical geothermal project raises environmental issues that require regulatory and permitting
approval from federal and state agencies. Potential environmental impacts from geothermal
development include but are not limited to:

e Potential air quality impacts due to minimal emissions from naturally occurring non-
condensable gases, such as carbon dioxide, nitrogen, and methane from operation of
geothermal plant

e Potential air quality impacts from emissions of hydrogen sulfide, mercury, arsenic, and
boron from drilling operations

e Potential air quality impacts from binary working fluid emissions, typically pentane or
butane isomers, released into the atmosphere from gaskets, rotating seals, and flanges or
from refilling during construction and operation activities

e Potential water quality and quantity impacts due to reduced spring discharge rates,
decreasing groundwater supply, or interference with groundwater recharge caused by
construction activities (e.g., soil compaction, vegetation clearing) and geothermal plant
operation (e.g., water pumping, water injection, and evaporation)

e Potential water quality impacts from geothermal waters mixing with shallow connected
groundwater aquifers and consumption of geothermal fluid, leading to lower pressures in
geothermal reservoirs and altered water supply by reducing spring flow or water levels of
connecting groundwater aquifers during operation activities

e Potential groundwater and surface water impacts from contaminants (e.g., drilling mud,
geothermal fluid, lubricants, fuels) leaking from pipeline transport during operation
activities

e Potential impacts to recreation from a project’s potential to be seen, heard, or smelled
from nearby recreational lands during specific operations (e.g., well site drilling,
exploration, steam plume emissions).
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Required Licenses, Permits, and Authorizations for Geothermal Power Projects

The U.S. Bureau of Land Management (BLM) is the primary permitting authority, and works
with other federal agencies as well as state, local, and tribal governments as well as the public to
issue leases and permits for geothermal projects pursuant to the Geothermal Steam Act of 1970
(30 U.S.C. § 1002). The BLM manages the federal government’s subsurface mineral estates
underlying land managed by the BLM, U.S. Forest Service (USFS), or other federal agencies as
well as other non-federal surface owners. The following permits are required for geothermal
project construction and operation.

Geothermal Lease

A geothermal project developer must obtain a geothermal lease from the BLM to use subsurface
mineral resources for geothermal use, such as commercial generation of electricity or direct use
(e.g., heating) of the resource pursuant to the Geothermal Steam Act of 1970 (30 U.S.C. § 1003).

Notice of Intent to Conduct Geothermal Resource Exploration Operations

A geothermal project developer must obtain a Notice of Intent to Conduct Geothermal Resource
Exploration Operations (NOI) from the BLM to conduct "exploration operations": 1) on BLM
administered public lands or 2) on lands whose surface is managed by another federal agency
(e.g., USFS), where BLM has leased the subsurface geothermal resources and the lease operator
seeks to conduct exploration pursuant to the Geothermal Steam Act of 1970 (30 U.S.C. § 1003;
43 C.F.R. § 3251.10).The USFS has authority to issue an NOI to conduct exploration operations
on unleased parcels on lands whose surface estate is managed by the USFS.

Geothermal Drilling Permit

A geothermal project developer must obtain a drilling permit from the BLM to drill wells and
conduct related activities for the purpose of performing flow tests, producing geothermal fluids,
or injecting fluids into a geothermal reservoir pursuant to the Geothermal Steam Act of 1970 (30
U.S.C. § 1003; 43 C.F.R. § 3260.10).

Geothermal Utilization Permits

A geothermal project developer must obtain a site license and an approved utilization plan from
the BLM prior to commencing construction of a utilization facility for commercial operations
pursuant to the Geothermal Steam Act (30 U.S.C. § 1003; 43 C.F.R. § 3274.10; 43 C.F.R. §
3271.15). In addition, any geothermal project developer must obtain a commercial use permit
approved by the BLM to sell the electricity pursuant to the Geothermal Steam Act of 1970 (30
U.S.C. § 1003; 43 C.F.R. § 3274.10; 43 C.F.R. § 3271.15)

Underground Injection Control Permit

A geothermal project developer must obtain an underground injection control permit from the
EPA or relevant state agency with EPA delegated authority to undertake any underground
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injection** pursuant to the Safe Drinking Water Act of 1974 (42 U.S.C. §§ 300f - 300j-27; 40
CFR.§ 144.11).

Land-Based Wind Power Project Permits and Authorizations

In the United States, land-based wind projects must comply with federal and state statutes prior
to commencing construction and operation activities. The following contains a discussion of
relevant environmental impacts associated with wind projects as well as the federal permits,
licenses, and authorizations required for wind project construction and operation.

Land-Based Wind Power Project Potential Environmental Impacts

A typical wind project raises environmental issues that require regulatory and permitting
approval from federal and state agencies. Potential environmental impacts from wind project
development include but are not limited to:

e Potential impacts to mineral resources from permanently removing mineral exploration
opportunities as a result of the addition of permanent structures for operation

e Potential impacts to near-surface cultural resources from topographical changes from soil
movement or other disturbance during construction activities and operation activities

e Potential impacts to surface water from periodic turbine cleanings and associated
hazardous waste discharge or sediment runoff into the underlying surface from operation
activities

e Potential impacts to recreation as a result of scenic and aesthetic changes of landscapes
from ground grading construction activities and addition of permanent structures for
operation

e Potential impacts to birds and bats from collision and wind shear resulting in injury or
death as a result of the addition of permanent structures for operation activities

e Other potential direct and indirect effects to wildlife (including federally or state
protected species) related to wind project construction and operation, including habitat
fragmentation and loss.

Required Permits and Authorizations for Land-Based Wind Power Projects

Authority for wind project permitting resides with the relevant federal or state agency with
jurisdiction over the project site. The following federal permits, licenses, and/or authorizations
are required for wind project construction and operation.

Notice of Proposed Construction or Alteration
See Section 1.2.2 for a description of the aforementioned permit.

Bureau of Land Management Wind and Solar Lease

A wind project developer may need to obtain a lease from the BLM if a project is located on
BLM managed land through a competitive leasing process established by the BLM pursuant to

4 "Underground injection" means subsurface emplacement of fluids by well injection excluding the underground
injection of natural gas for purposes of storage or the underground injection of fluids or propping agents pursuant to
fracking operations related to oil, gas, or geothermal production activities (42 U.S.C. § 300h (d)(1)).
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the Federal Land Policy & Management Act of 1976 (43 U.S.C. §§ 1701-1787; 30 C.F.R.
§2809.10).

Solar Power Project Permits and Authorizations

In the United States, solar projects must comply with federal and state statutes prior to
commencing construction and operation activities. The following contains a discussion of
relevant environmental impacts associated with solar projects as well as the federal permits,
licenses, and authorizations required for solar project construction and operation.

Solar Power Project Potential Environmental Impacts

A typical solar project raises environmental issues that require regulatory and permitting
approval from federal and state agencies. Potential environmental impacts from solar project
development include but are not limited to:

e Potential air quality impacts from soil disturbance during vegetation clearing, digging,
and soil grading from construction activities

e Potential impacts to near-surface cultural resources from topographical changes from soil
movement or other disturbance during construction activities and operation activities

e Potential impacts to surface water from periodic photovoltaic panel cleanings and
associated hazardous waste discharge or sediment runoff into the underlying surface from
operation activities

e Potential impacts to wildlife and migratory birds (including federally and state protected
species) from transmission line collision, habitat fragmentation and reduction, vegetation
loss, introduction and spread of invasive species, and topsoil removal due to construction
activities and addition of permanent structures for operation.

Required Permits and Authorizations for Solar Power Projects

Authority for solar project permitting resides with the relevant federal or state agency with
jurisdiction over the project site. The following federal permits, licenses, and/or authorizations
are required for solar project construction and operation.

Bureau of Land Management Wind and Solar Lease
See Section 1.2.4 for a description of the aforementioned permit.

Bulk Electric Transmission Project Permits and Authorizations

In the United States, bulk electric transmission projects must comply with federal and state
statutes prior to commencing construction and operation activities. The following contains a
discussion of relevant environmental impacts associated with bulk transmission projects as well
as the federal permits, licenses, and authorizations required for bulk transmission project
construction and operation.

Bulk Electric Transmission Project Potential Environmental Impacts

A typical bulk transmission project raises environmental issues that require regulatory and
permitting approval from federal and state agencies. Potential environmental impacts from bulk
transmission development include but are not limited to:
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e Potential air quality impacts from soil disturbance during vegetation clearing, digging,
and soil grading from construction activities

e Potential impacts to near-surface cultural resources from vegetation clearing, soil erosion,
habitat fragmentation, alteration of site-specific natural quality, or destruction of property
during construction and operation activities

e Potential surface and groundwater impacts from runoff, particulate matter, wastewater,
and other materials that may leach into ground or surface water during operation
activities

e Potential impacts to wildlife as a result of vegetation and habitat fragmentation and loss
from construction activities (e.g., land clearing) and addition of permanent structures for
operation (e.g., rights-of-way, access roads, poles, wires)

e Potential impacts to migratory birds from increased collision into poles and wires
resulting in injury or death because of the addition of permanent structures for operation
activities.

Required Permits and Authorizations for Bulk Electric Transmission Projects

Authority for bulk transmission project permitting resides with the relevant federal or state
agency with jurisdiction over the project site. The following federal permits, licenses, and/or
authorizations are required for bulk transmission construction and operation.

Federal Energy Regulatory Commission Construction or Modification Permit

Under the Federal Power Act (FPA), the Federal Energy Regulatory Commission (FERC) has
the authority to issue permits for the construction or modification of electric transmission
facilities in national interest electric transmission corridors used for the transmission of energy in
interstate commerce under specific circumstances, including where:

e A state in which the transmission facility is to be constructed or modified does not have
authority to approve the siting of the facility

e A state in which the transmission facility is to be constructed or modified does not have
authority to consider the interstate benefits expected to be achieved by the proposed
construction or modification of the facility

e The applicant for a permit is a transmitting utility under the FPA but does not qualify to
apply for a permit or siting approval for the proposed project in a state because the
applicant does not serve end-use customers in the state

e A state commission or other entity that has authority to approve the siting of the
transmission facility 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 Corridors, whichever is later (note
that this does not give FERC permitting authority when a state has affirmatively denied a
permit application within the 1-year deadline (see Piedmont Envtl. Council v. FERC, 558
F.3d 304 (4th Cir. 2009))

e A state commission or other entity that has authority to approve the siting of the
transmission facility has conditioned its approval in such a manner that the proposed
construction or modification will not significantly reduce transmission congestion in
interstate commerce or is not economically feasible (16 USC § 824p(b); FERC Order No.
689).
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Notice of Proposed Construction or Alteration
See Section 1.2.2 for a description of the aforementioned permit.

Natural Gas Pipeline Project Authorizations

In the United States, the Natural Gas Act of 1938 is the primary statute governing interstate*
natural gas pipeline project construction and operation (15 U.S.C. §§ 717-717z (1938)). The
following contains a discussion of relevant environmental impacts associated with natural gas
pipeline projects generally as well as the federal permits, licenses, and authorizations required
for interstate natural gas pipeline projects.

Natural Gas Pipeline Project Potential Environmental Impacts

A typical natural gas pipeline project raises environmental issues that require regulatory and
permitting approval from federal and state agencies. Potential environmental impacts from
natural gas pipeline development include but are not limited to:

e Potential wildlife impacts from habitat disruption, habitat fragmentation, or animal
mortality from addition of permanent infrastructure for operation activities (e.g.,
pipelines and transportation corridors)

e Potential air quality impacts as a result of the release of particulate matter in the form of
fugitive dust generated by ground grading, vegetation removal, and drilling during
construction activities

e Potential surface water resource impacts from periodic right-of-way clearings for
operating activities

e Potential impacts to air quality, wildlife, and ecological resources from hazardous and
flammable fluid and vapor releases during operation activities.

Required Authorizations for Natural Gas Pipeline Projects

FERC is the primary permitting authority that issues permits for interstate natural gas pipeline
projects pursuant to the Natural Gas Act of 1938 (15 U.S.C. §§ 717-717z (1938)). The following
permits are required for natural gas project construction and operation.

Federal Energy Regulatory Commission Certificate of Public Convenience and Necessity

An interstate natural gas pipeline developer must obtain a certificate of public convenience and
necessity from FERC to sell or transport natural gas or construct, extend, acquire, or operate any
such facility (15 U.S.C. § 717(c)(1)(A)). The certificate of public convenience and necessity is
effective so long as the applicant continues authorized operations (18 C.F.R. § 157.20).

FERC must determine that the proposed natural gas pipeline project is within the “public
interest” to issue a certificate of public convenience and necessity. In making a public interest
determination FERC must balance “the public benefit against the potential adverse

45 "Interstate commerce" means commerce between any point in a State and any point outside thereof, or between
points within the same State but through any place outside thereof, but only insofar as such commerce takes place
within the United States (15 U.S.C. § 717a (7))
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consequences” of the proposed project by evaluating economic, public, and environmental
factors, which include:

e Adverse impacts on potentially affected interests of the applicant’s (developer’s) existing
customers, competing existing pipelines and their customers, landowners, and
surrounding communities affected by the route of the new pipeline, which could include
environmental impacts, private property impacts, and market demand impacts

e Public benefits of the proposed project

e Potential environmental impacts.

(Certification of New Interstate Natural Gas Pipeline Facilities, 88 FERC 4 61,227 (1999),
clarified, 90 FERC 9 61,128, further clarified, 92 FERC 4 61,094 (2000) (Certificate Policy
Statement)).

FERC Certificate of Public Convenience and Necessity Prerequisites

Prior to FERC issuing a certificate of public convenience and necessity, a natural gas pipeline
developer must comply with the following processes and obtain the following certifications,
approvals, permits, and authorizations from the relevant authority with jurisdiction:

e 401 Water Quality Certification
e Endangered Species Act (ESA) Section 7 Consultation Process.

Natural Gas and Coal Power Plant Project Permits and Authorizations

In the United States, natural gas and coal power plants must comply with federal and state
statutes related to air quality prior to commencing construction and operation activities. The
following contains a discussion of relevant environmental impacts associated with power plants
generally as well as the federal permits, licenses, and authorizations required for construction
and operation of power plant projects.

Natural Gas and Coal Power Plant Projects Potential Environmental Impacts

A typical power plant project raises environmental issues that require regulatory and permitting
approval from federal and state agencies. Potential environmental impacts from power plant
development include but are not limited to:

e Potential air quality impacts from volatile organic compound, particulate matter, and
greenhouse gas emissions such as carbon monoxide, carbon dioxide, nitrogen oxides,
sulfur dioxide, and heavy metals like mercury, beryllium, sulfuric acid mist, hydrochloric
acid, hydrofluoric acid, benzene, and arsenic from operation activities

e Potential water quality impacts from gasifier slag, fine solids, elemental sulfur, fly ash,
landfill runoff, and sludges from water and wastewater treatment contaminating the water
supply, and spent catalysts, absorbents, resins, and filtration materials leaching into
groundwater or surface water during operation activities

e Potential water quality impacts from stormwater runoff impacts collected from the
facilities, coal piles, and other areas with oil and grease and other contaminants during
operation activities
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e Potential impacts cooling water discharges, including water temperature and water
quality impacts from proprietary biocides, corrosion and scale inhibitors (such as
phosphates), chlorine, and other substances from operation activities

e Potential impacts to fish (including eel) and other aquatic species populations as a result
of impingement and entrainment from cooling water withdrawals

e Potential impacts from habitat disruption or animal mortality from addition of permanent
infrastructure for operation activities (e.g., transmission lines, utility pipelines, and
transportation corridors).

Required Permits Authorizations for Natural Gas and Coal Power Plant Projects

The EPA and state resource agencies with EPA delegated authority have primary authority to
issue permits related to air quality for power plants pursuant to the Clean Air Act of 1970 (CAA)
(42 U.S.C. §§ 7401-7671q). The following permits are required for natural gas and coal power
plant project construction and operation.

Clean Air Act Title V Operating Permit
See Section 1.2.2 for a description of the aforementioned permit.

Acid Rain Permit
See Section 1.2.2 for a description of the aforementioned permit.

Minor New Source Review Permit

A natural gas or coal power plant project developer must obtain a minor new source review
permit to construct or modify a minor stationary source that would interfere with attainment or
maintenance of the National Ambient Air Quality Standard or violate the control strategy in non-
attainment areas if a Prevention of Significant Deterioration permit or Nonattainment New
Source Review permit is not required pursuant to the CAA (42 U.S.C. § 7410(a)(2)(C)).

National Emission Standards for Hazardous Air Pollutants Approval

A natural gas or coal power plant project developer must obtain a National Emission Standards
for Hazardous Air Pollutants approval of a major source*® or area source*” of any listed
hazardous air pollutants must obtain written approval prior to constructing or modifying any
stationary source and must operate that major source or area source in compliance with all
applicable national emission standards for hazardous air pollutants pursuant to the CAA (40
C.F.R. § 61.05(a)-(b)).

46 "Major source" means any stationary source or group of stationary sources located within a contiguous area and
under common control that emits or has the potential to emit 10 tons per year or more of any hazardous air pollutant
or 25 tons per year or more of any combination of hazardous air pollutants (42 U.S.C. § 7412 (a)(1).

47" Area Source" means any stationary source of hazardous air pollutants that is not a major source (42 U.S.C. §
7412 (a)(4).
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New Source Performance Standards

A power plant project developer of any stationary source that contains an affected facility*® may
need to comply with the new source performance standards (40 C.F.R. § 60.1(a)).

Non-Attainment New Source Review Permit

A developer of any new major source or major modifications at existing sources for pollutants
must obtain a non-attainment new source review permit when the source is located in an area that
is not in attainment*’ with the National Ambient Air Quality Standards (42 U.S.C. § 7503(a)).

Prevention of Significant Deterioration Permit

Any major emitting facility>® must obtain a Prevention of Significant Deterioration permit to
construct a new major stationary source or major modifications of an existing major stationary
source facility in an area designated as attainment or unclassifiable National Ambient Air
Quality Standard (40 C.F.R. § 52.21(a)(2)).

Notice of Proposed Construction or Alteration
See Section 1.2.2 for a description of the aforementioned permit.

Table Al provides a summary of the regulatory and permitting requirements across each
infrastructure project type.

48 Affected Facility" means with reference to a stationary source, any apparatus to which a standard is applicable (40
C.F.R. § 60.2). "Stationary Source" means any building, structure, facility, or installation which emits or may emit
any air pollutant (40 C.F.R. § 60.2).

4 "Nonattainment area" means for any air pollutant, an area which is designated "nonattainment" with respect to that
pollutant within the meaning of (42 U.S.C. 7407(d); any area that does not meet (or that contributes to ambient air
quality in a nearby area that does not meet) the national primary or secondary ambient air quality standard for the
pollutant (42 U.S.C. 7501 (2)).

0 "Major emitting facility" refers to a variety of listed categories of stationary sources found in 42 U.S.C.§ 7479(1)
that emit or have the potential to emit 100 tons per year or more of any pollutant, or any other source with the
potential to emit 250 tons per year or more (42 U.S.C. § 7479(1)).
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Infrastructure Type

Table A1. Infrastructure Comparison Table

Required Permits, Approvals,
and Authorizations

Relevant Agency

Common Potential
Environmental Impacts

Regulatory
Considerations

Non-Hydropower
Water Infrastructure

Land Access

BLM Right-of-Way (ROW)
Military Land ROW

National Park System ROW
National Wildlife Refuge ROW
Special Use Authorization
Tribal Land ROW

Biological Resources

Eagle Non-Purposeful Take Permit
Essential Fish Habitat Consultation
ESA Section 7 Consultation
Marine Mammal Incidental Take
Authorizations

Migratory Bird Special Purpose
Permit

Fish and Wildlife Coordination Act
(FWCA) Consultation

Cultural Resources

NHPA Section 106 Consultation
Process

Water Qualit
Clean Water Act (CWA) Section 401

Water Quality Certification
CWA Section 404 Dredge and Fill
Permit

Land Access

BLM

U.S. Department of
Defense (DOD)
National Park Service
(NPS)

USFWS

USFS

Bureau of Indian Affairs
(BIA)/Tribe

Biological Resources
USFWS

NOAA Fisheries/USFWS
NOAA Fisheries/USFWS
NOAA Fisheries/USFWS
USFWS

USFWS/NOAA
Fisheries/State Agency

Cultural Resources

State Historic Preservation

Office (SHPO), Tribal

Historic Preservation Office

(THPO), Advisory Council
on Historic Preservation
(ACHP)

Water Quality
State Agency/EPA

USACE/Michigan/New
Jersey/Florida
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Biological Resources Impacts

o Fish, eel, and other aquatic
species affected by inhibited
migratory patterns

e Wildlife and nesting bird habitat
inundated due to altered
hydrology

e Habitat and species
fragmentation due to addition of
permanent structures

Water Quality Impacts

e Reduced reservoir elevations
affecting groundwater quality

e Flow rate changes leading to
dissolved oxygen levels, water
loss, sediment buildup,
increased temperatures to
surface water

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



Infrastructure Type

Nuclear Power

Required Permits, Approvals,
and Authorizations

Preexisting Land Use
Rivers and Harbors Act of 1899
(RHA) Section 10 Construction
Permit

CZMA Consistency Determination
Wild and Scenic River Act Section 7
Consultation

Environmental Review

NEPA Environmental Review
Process

RHA Section 408 Authorization

Air Quality
CAA Title V Operating Permit
Acid Rain Permit

Land Access
N/A

Biological Resources

Eagle Non-Purposeful Take Permit
Essential Fish Habitat Consultation
Endangered Species Section 7
Consultation

Marine Mammal Incidental Take
Authorizations

Migratory Bird Special Purpose
Permit

Relevant Agency

Preexisting Land Use
USACE

State Agency
BLM/USFWS/NPS/USFS

Environmental Review
USACE/U.S. Bureau of
Reclamation (BOR)

Infrastructure Specific
USACE

Air Quality
State Agency/EPA

Land Access
N/A

Biological Resources
USFWS

NOAA Fisheries/lUSFWS
NOAA Fisheries/lUSFWS
NOAA Fisheries/lUSFWS
USFWS
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Common Potential
Environmental Impacts

Preexisting Land Use Impacts
Construction and operation of
intakes, dams, and other project
facilities affecting recreation, habitat,
and scenic and aesthetic qualities of
rivers and streams

Air Quality Impacts

Emission of volatile organic
compounds, particulate matter, and
radioactive gases affecting air
quality

Biological Resources Impacts

e  Migratory bird morbidity from
collisions resulting from the
addition of other permanent
structures

e Habitat and species
fragmentation resulting from the
addition of permanent
structures

Fish and other aquatic species

impacts from entrainment and

impingement at cooling water intake

structures

Regulatory
Considerations

Biological Resources

Essential Fish Habitat
Consultation is a
prerequisite to a
combined nuclear
license.

Endangered Species
Section 7 Consultation is
a prerequisite to a
combined nuclear
license.

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



Infrastructure Type

Geothermal Power

Required Permits, Approvals,

and Authorizations

Cultural Resources
NHPA Section 106 Consultation
Process

Water Quality

CWA Section 401 Water Quality
Certification

CWA Section 402 NPDES Permit
CWA Section 404 Dredge and Fill
Permit

Preexisting Land Use

RHA Section 10 Construction
Permit

CZMA Consistency Determination

Environmental Review
NEPA Environmental Review
Process

Infrastructure Specific

Combined Nuclear License

Notice of Proposed Construction or
Alteration

Land Access

BLM ROW

DOD Enhanced Use Lease
National Park System ROW

Relevant Agency

Cultural Resources
SHPO, THPO, ACHP

Water Quality

State Agency/EPA
State Agency/EPA
USACE/Michigan/New
Jersey/Florida

Preexisting Land Use
USACE
State Agency

Environmental Review
NRC

Infrastructure Specific
NRC

Federal Aviation
Administration

Land Access
BLM
DOD
NPS
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Common Potential
Environmental Impacts

Cultural Resources Impacts
Near-surface cultural resource
damages from topographic changes,
soil movement, or disturbance

Water Quality Impacts

e Recharge of groundwater and
aquifers affected by use for
cooling agent for operation
activities

Surface water affected by thermal

discharge from operation activities

Preexisting Land Use Impacts

Recreation as well as scenic and

aesthetic qualities of landscapes

affected by addition of permanent

operation structures

Infrastructure Specific Impacts
Emission of volatile organic
compounds, particulate matter and
radioactive gases affecting air
quality

Regulatory
Considerations

Cultural Resources

NHPA Section 106
Consultation is a prerequisite
to a combined nuclear
license.

Water Quality
401 Water Quality
Certification is a prerequisite
to a combined nuclear
license.

Preexisting Land Use
Coastal Zone Management
Act (CZMA) Consistency
Determination is a
prerequisite to a combined
nuclear license.

Infrastructure Specific

e Combined nuclear
license is subject to 40-
year term.

e NRC'’s authority under
the Atomic Energy Act is
not limited by surface
owner or manager. NRC
must evaluate factors to
determine whether the
site is acceptable for a
stationary power reactor.

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



Infrastructure Type Required Permits, Approvals, Relevant Agency Common Potential Regulatory
and Authorizations Environmental Impacts Considerations

National Wildlife Refuge ROW USFWS

Special Use Authorization USFS

Tribal Land ROW BIA/Tribe

Tribal Energy Resources BIA/Tribe

Agreement Land ROW

Biological Resources Biological Resources Biological Resources Impacts
Eagle Non-Purposeful Take Permit USFWS Habitat fragmentation and species
Essential Fish Habitat Consultation NOAA Fisheries/lUSFWS displacement from the addition of
Migratory Bird Special Purpose USFWS permanent structures

Permit NOAA Fisheries/lUSFWS

ESA Section 7 or Section 10
Consultation

Cultural Resources Cultural Resources Cultural Resources Impacts

NHPA Section 106 Consultation SHPO, THPO, ACHP Cultural resources affected by

Process topographical changes and drilling
activities

Water Quality Water Quality Water Quality Impacts

CWA Section 401 Water Quality State Agency/EPA Reduced groundwater supply and

Certification USACE/Michigan/New groundwater quality as a result of

CWA Section 404 Dredge and Fill Jersey/Florida geothermal waters mixing with

Permit shallow connected groundwater
aquifers

Preexisting Land Use Preexisting Land Use Preexisting Land Use Impacts

CZMA Consistency Determination State Agency Project’s potential to be seen, heard,

or smelled, affecting nearby
recreational lands

Environmental Review Environmental Review
NEPA Environmental Review BLM/USFS
Process
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Infrastructure Type

Land-Based Wind Power

Required Permits, Approvals,

and Authorizations

Infrastructure Specific
Underground Injection Control
Permit

Geothermal Lease

NOI to Conduct Geothermal
Resource Exploration Operations
Geothermal Drilling Permit
Geothermal Utilization (i.e.,
Construction Permit, Site License,
and Commercial Use Permit)

Land Access

BLM ROW

DOD Enhanced Use Lease
National Park System ROW
National Wildlife Refuge ROW
Special Use Authorization
Tribal Land ROW

Tribal Energy Resources
Agreement Land ROW
Biological Resources

Eagle Non-Purposeful Take Permit
Essential Fish Habitat Consultation

Marine Mammal Incidental Take
Authorizations

Migratory Bird Special Purpose
Permit

ESA Section 7 or Section 10
Consultation

Relevant Agency

Infrastructure Specific

State Agency/EPA
BLM

BLM/USFS

BLM

BLM

Land Access

BLM
DOD
NPS
USFWS
USFS
BIA/Tribe
BIA/Tribe

Biological Resources

USFWS
NOAA Fisheries/lUSFWS
NOAA Fisheries/lUSFWS
USFWS
NOAA Fisheries/lUSFWS
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Common Potential
Environmental Impacts

Regulatory
Considerations

Infrastructure Specific

e Phased development
approach. Generally,
leasing, exploration
operations, drilling, and
utilization are distinct
phases that require
separate approvals.
Development phases
(exploration through
utilization) may combine
NEPA analysis.

e BLM Geothermal Site
Licenses have a primary
term of 30 years, with a
preferential right to
renew.

BLM Geothermal Lease is

only applicable to BLM

managed mineral estates.

Biological Resources Impacts

e Impacts to birds and bats from
collision and wind shear
resulting in injury or death

Habitat fragmentation and species

displacement from addition of

permanent structures

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



Infrastructure Type

Solar Power

and Authorizations

Cultural Resources
NHPA Section 106 Consultation
Process

Water Quality
CWA Section 401 Water Quality

Certification

CWA Section 404 Dredge and Fill
Permit

Preexisting Land Use

CZMA Consistency Determination

Environmental Review
NEPA Environmental Review
Process

Infrastructure Specific

BLM Wind and Solar Lease

Notice of Proposed Construction or
Alteration

Land Access

BLM ROW

DOD Enhanced Use Lease
National Park System ROW
National Wildlife Refuge ROW
Special Use Authorization
Tribal Land ROW

Tribal Energy Resources
Agreement Land ROW

Required Permits, Approvals,

Relevant Agency

Cultural Resources
SHPO, THPO, ACHP

Water Quality
State Agency/EPA

USACE/Michigan/New
Jersey/Florida

Preexisting Land Use
State Agency

Environmental Review
BLM

Infrastructure Specific
BLM

Federal Aviation
Administration

Land Access
BLM

DOD

NPS
USFWS
USFS
BIA/Tribe
BIA/Tribe
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Common Potential
Environmental Impacts

Regulatory
Considerations

Cultural Resources Impacts

Impacts to near-surface cultural

resources from topographical

changes from soil movement or

other disturbance

Water Quality Impacts

Impacts to surface water from

periodic turbine cleanings and

associated hazardous waste

discharge or sediment runoff

Preexisting Land Use Impacts

e Impacts to mineral resources
from permanently removing
mineral exploration
opportunities

Impacts to recreation due to scenic

and aesthetic changes of landscape

Infrastructure Specific

e BLM Wind and Solar
Leases subject to an
adjustable term with a
30-year maximum

BLM lease only applicable on

BLM-managed surface

estates

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



Infrastructure Type

and Authorizations

Biological Resources
Eagle Non-Purposeful Take Permit
Essential Fish Habitat Consultation
Migratory Bird Special Purpose
Permit

ESA Section 7 or Section 10
Consultation

Cultural Resources

NHPA Section 106 Consultation
Process

Water Quality
CWA Section 401 Water Quality

Certification

CWA Section 404 Dredge and Fill
Permit

Preexisting Land Use

CZMA Consistency Determination

Environmental Review
NEPA Environmental Review
Process

Infrastructure Specific
BLM Wind and Solar Lease

Required Permits, Approvals,

Relevant Agency

Biological Resources
USFWS

NOAA Fisheries/lUSFWS

USFWS

NOAA Fisheries/lUSFWS

Cultural Resources
SHPO, THPO, ACHP

Water Quality
State Agency/EPA

USACE/Michigan/New
Jersey/Florida

Preexisting Land Use
State Agency

Environmental Review
BLM

Infrastructure Specific
BLM
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Common Potential
Environmental Impacts

Regulatory
Considerations

Biological Resources Impacts
Wildlife affected by habitat
fragmentation and reduction and
vegetation loss

Cultural Resources Impacts
Topographical changes affecting
cultural resources

Water Quality Impacts

Periodic photovoltaic panel
cleanings and associated hazardous
waste discharge or sediment runoff

Preexisting Land Use Impacts
Recreation affected by aesthetic
changes of landscape

Infrastructure Specific

e BLM wind and solar
leases subject to an
adjustable term with a
30-year maximum

Only applicable on BLM-

managed surface estates

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



Infrastructure Type

Bulk
Electric Transmission

Required Permits, Approvals,
and Authorizations

Land Access

BLM ROW

Military Land ROW

National Park System ROW
National Wildlife Refuge ROW
Special Use Authorization
Tribal Land ROW

Tribal Energy Resources
Agreement Land ROW

Biological Resources

Eagle Non-Purposeful Take Permit
Essential Fish Habitat Consultation
Marine Mammal Incidental Take
Authorizations

Migratory Bird Special Purpose
Permit

ESA Section 7 or Section 10
Consultation

Cultural Resources

NHPA Section 106 Consultation
Process

Water Quality
CWA Section 401 Water Quality

Certification

CWA Section 404 Dredge and Fill
Permit

Preexisting Land Use

CZMA Consistency Determination
Wild and Scenic River Act Section 7
Consultation

RHA Section 10 Construction
Permit

Relevant Agency

Land Access
BLM

DOD

NPS
USFWS
USFS
BIA/Tribe
BIA/Tribe

Biological Resources
USFWS

NOAA Fisheries/lUSFWS
NOAA Fisheries/lUSFWS
USFWS

NOAA Fisheries/lUSFWS

Cultural Resources
SHPO, THPO, ACHP

Water Quality
State Agency/EPA

USACE/Michigan/New
Jersey/Florida

Preexisting Land Use
State Agency
BLM/USFWS/NPS/USFS
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Common Potential
Environmental Impacts

Regulatory
Considerations

Land Access

e BLM ROW, Military Land
ROW, National Wildlife
Refuge ROW, Special
Use Authorization, Tribal
Land ROW subject to
variable term periods
determined by
agency/tribe with
jurisdiction

e National Park System
ROW 50-year maximum
term

Tribal Energy Resources

Agreement Land ROW 30-

year maximum term

Biological Resources Impacts

e Migratory bird morbidity from
collision into poles and wires

Wildlife affected by habitat

fragmentation and reduction and

vegetation loss

Cultural Resources Impacts
Land clearing and soil erosion
affecting cultural resources

Water Quality Impacts

Runoff of particulate matter,
wastewater, and other materials that
may leach into ground or surface
water

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



Infrastructure Type

Natural Gas Pipeline

Required Permits, Approvals,

and Authorizations

Environmental Review
NEPA Environmental Review
Process

Infrastructure Specific

Notice of Proposed Construction or
Alteration

FERC Construction or Modification
Permit

Land Access

BLM ROW

Military Land ROW

National Park System ROW
National Wildlife Refuge ROW
Special Use Authorization

Tribal Land ROW

Tribal Energy Resources
Agreement Land ROW

Biological Resources

Eagle Non-Purposeful Take Permit
Essential Fish Habitat Consultation
ESA Section 7 Consultation
Marine Mammal Incidental Take
Authorizations

Migratory Bird Special Purpose
Permit

Cultural Resources

NHPA Section 106 Consultation
Process

Water Quality
CWA Section 401 Water Quality

Certification
CWA Section 404 Dredge and Fill
Permit

Relevant Agency

Environmental Review
Lead Federal Agency

Infrastructure Specific
Federal Aviation
Administration

FERC

Land Access
BLM

DOD

NPS
USFWS
USFS
BIA/Tribe
BIA/Tribe

Biological Resources
USFWS

NOAA Fisheries/lUSFWS
NOAA Fisheries/lUSFWS
NOAA Fisheries/lUSFWS
USFWS

Cultural Resources
SHPO, THPO, ACHP

Water Quality
State Agency/EPA

USACE/Michigan/New
Jersey/Florida
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Common Potential
Environmental Impacts

Regulatory
Considerations

Biological Resources Impacts

o Wildlife affected by habitat
fragmentation and reduction
and vegetation loss

Wildlife morbidity and injury from

hazardous and flammable liquid and

vapor release

Cultural Resources Impacts
Topographical changes affecting
cultural resources

Water Quality Impacts
e Periodic ROW clearings
affecting water quality

Water Quality
Section 401 Water Quality

Certification is a prerequisite
Hazardous and flammable fluid and = to a FERC Certificate of
vapor releases affecting water Public Convenience and
quality Necessity

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



Infrastructure Type Required Permits, Approvals, Relevant Agency Common Potential Regulatory
and Authorizations Environmental Impacts Considerations

Preexisting Land Use Preexisting Land Use
CZMA Consistency Determination State Agency

RHA Section 10 Construction USACE
Permit
Environmental Review Environmental Review
NEPA Environmental Review FERC
Process
Infrastructure Specific Infrastructure Specific Infrastructure Specific
FERC Certificate of Public FERC e  Certificate valid so long
Convenience and Necessity as applicant continues
authorized operations
e FERC'’s authority under
the Natural Gas Act is
not limited by surface
owner or manager, but
only applies to interstate
pipelines.
FERC must balance the
public benefit against the
potential adverse
consequences of the
proposed project by
evaluating economic, public,
and environmental factors.
Coal and Natural Gas Air Quality Air Quality Air Quality Impacts
Power Plants Clean Air Act Title V Operating State Agency/EPA Impacts to air quality from volatile
Permit State Agency/EPA organic compound and particulate
Acid Rain Permit State Agency/EPA matter
Minor New Source Review Permit State Agency/EPA
National Emission Standards for State Agency/EPA
Hazardous Air Pollutants Approval State Agency/EPA
New Source Performance State Agency/EPA
Standards

Non-Attainment New Source
Review Permit

Prevention of Significant
Deterioration Permit
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Infrastructure Type

Required Permits, Approvals,
and Authorizations

Relevant Agency

Common Potential
Environmental Impacts

Regulatory
Considerations

Land Access

BLM ROW

Military Land ROW

National Park System ROW
National Wildlife Refuge ROW
Special Use Authorization

Tribal Land ROW

Tribal Energy Resources
Agreement Land ROW

Biological Resources

Eagle Non-Purposeful Take Permit
Essential Fish Habitat Consultation
Marine Mammal Incidental Take
Authorizations

Migratory Bird Special Purpose
Permit

ESA Section 7 or Section 10
Consultation

Cultural Resources

NHPA Section 106 Consultation
Process

Water Quality

CWA Section 401 Water Quality
Certification

CWA Section 402 NPDES Permit
CWA Section 404 Dredge and Fill
Permit

Preexisting Land Use
CZMA Consistency Determination

Environmental Review
NEPA Environmental Review
Process

Land Access
BLM

DOD

NPS
USFWS
USFS
BIA/Tribe
BIA/Tribe

Biological Resources
USFWS

NOAA Fisheries/lUSFWS
NOAA Fisheries/lUSFWS
USFWS

NOAA Fisheries/lUSFWS

Cultural Resources
SHPO, THPO, ACHP

Water Quality
State Agency/EPA

State Agency/EPA
USACE/Michigan/New
Jersey/Florida

Preexisting Land Use
State Agency

Environmental Review
Lead Federal Agency
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Biological Resources Impacts

o Wildlife affected by habitat
fragmentation and reduction
and vegetation loss

Fish and other aquatic species

impacts from entrainment and

impingement at cooling water intake

structures.

Water Quality Impacts

Potential impacts cooling water
discharges, including water
temperature and water quality
impacts from proprietary biocides,
corrosion and scale inhibitors (such
as phosphates), chlorine, and other
substances from operation activities

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.
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Appendix A.2. International Hydropower Project
Review: Regulatory Approvals for Hydropower
Projects in Canada, Sweden, and Norway

This appendix provides an overview of the statutory and regulatory frameworks governing
hydropower development in Canada, Sweden, and Norway, which are among the world’s top
producers of hydroelectric power internationally (Myers 2015). In addition, because Sweden is a
member state of the European Union and Norway is part of the European Economic Agreement,
this appendix also contains a synopsis of the European Union directives related to hydropower
development, which Sweden and Norway have incorporated into their national statutory
schemes.

Specifically, this appendix discusses statutory and regulatory frameworks governing hydropower
development within the aforementioned countries as they relate to the following:

e Land access and energy facility licensing laws
Environmental review laws

Biological resources protection laws

Cultural resources protection laws

Water quality laws

Other development restriction laws.

For a discussion and summary table that compares the statutory and regulatory frameworks
governing hydropower development within the aforementioned countries to those found in the
United States, see Chapter 2 of this report.

Canada

Canada is the fourth-largest hydropower producer in the world with a total installed capacity of
81 GW (International Hydropower Association [[HA] 2018). Hydropower accounts for
approximately 64% of total electricity generation in Canada (IHA 2018). Most hydropower
facilities in Canada are owned and operated by crown corporations; however, it is estimated that
Canada has over 1,000 independent owners of hydropower installations (Ball 2016).

Canadian Regulatory Framework

Hydropower development in Canada is regulated by the federal government, provinces, and
certain territories within their respective jurisdictions (Indigenous and Northern Affairs Canada
[INAC] 2019). Canada’s federal government is responsible for managing hydropower
development on federal lands, First Nation reserves, and the Nunavut and Northwest Territories
(INAC 2019). Canada’s ten provinces own—and have legislative authority over—hydropower
development within their jurisdictions (INAC 2019). In addition, the Yukon Territory has
responsibility for hydropower development within its jurisdiction (INAC 2019).5! Generally,
authority for hydropower development falls within provincial jurisdiction; however, federal

51 For the purposes of this chapter, the Yukon Territory is included in references to provincial authority to regulate
hydropower.
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participation may be required if the project requires the use of federally managed resources (e.g.,
water navigation and shipping areas, coastal areas, or federally managed fisheries).

The Role of Public Participation

In Canada, the public has a growing role in the authorization process for hydropower projects.
Most provinces and territories have enacted their own environmental assessment statutes and
regulations, which require public participation throughout the assessment process. In addition,
since 2019, hydropower projects may be subject to a federal environmental assessment process
through the Impact Assessment Act (IAA), which requires public participation throughout the
assessment process. Specifically, the [AA requires that a project proponent consult with the
public prior to submitting assessment documentation and provide an opportunity for the public to
comment on a project’s potential environmental, health, social, and economic impacts (IAA
2019).

Key Canadian Statutes

Canadian hydropower development is governed by several federal statutes, which require that
project proponents consider impacts to land, biological resources, cultural resources, and water
quality. In addition to federal law, each Canadian province and certain territories have enacted
laws that apply to hydropower development within their respective jurisdiction. Both federal and
provincial governments may be required to consult with and accommodate Aboriginal peoples
prior to authorizing hydropower projects. Federal and provincial governments may delegate
procedural aspects of Aboriginal consultation and accommodation requirements to project
proponents.

Land Access and Energy Facility Licensing Laws

In Canada, there is no federal facility licensing process for hydropower projects. Rather, each
province or territory has its own laws governing hydropower project licensing, construction,
operation, and maintenance. Accordingly, hydropower licensing terms vary by province.>
Hydropower project proponents may need to obtain land access rights from a provincial agency
if a project will be on public land under its jurisdiction.

Crown Land Tenure

Hydropower project proponents may need to obtain Crown Land Tenure (i.e., land access rights)
from the provincial/territorial agency with jurisdiction if a project is planned on Crown Land
(West Coast Environmental Law Group [WCEL] 2009). Crown Land is public land, which is
owned by the federal or provincial government (R.S., c. 114, s. 1). Crown Land Tenure includes
occupation licenses, leases, rights-of-way, and easements to access Crown Land (WCEL 2009).

32 In Canada, license terms for hydropower projects may vary by province. For example, pursuant to the Manitoba
Water Power Act, the provincial government of Manitoba may issue a hydropower license for a 30—50 year term
before a project proponent must seek a renewal (C.C.S.M. c. W60). However, in Ontario, pursuant to the Water
Sustainability Act, the maximum licensing term for a hydropower project is 40 years before a project proponent
must seek a renewal (S.B.C. 2014, c. 15). By contrast, in Quebec, pursuant to the Hydro-Quebec Act, hydropower
licenses are granted in perpetuity; however, provincial authorities have the power to suspend an operator’s license if
operating conditions are not met (C.Q.L.R. c. H-5).
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Most Canadian hydropower projects are proposed on public land and therefore require Crown
Land Tenure prior to development (WCEL 2009).

Environmental Review Laws

In Canada, hydropower project proponents must comply with an environmental review process
to take into account project impacts on human health and the environment prior to project
construction pursuant to the IAA.> The project proponent is responsible for initiating IAA
review with the Impact Assessment Agency of Canada. In addition to federal law, many
Canadian provinces and territories, including Quebec, Ontario, and British Columbia, have also
enacted environmental laws that apply to hydropower development within their respective
jurisdiction. Accordingly, environmental protection may fall under concurrent federal and
provincial/territorial government jurisdiction depending on a project’s location.

Impact Assessment Act

Hydropower project proponents must initiate [AA review with the Impact Assessment Agency
prior to commencing project construction (S.C. 2019, c. 28, s. 1). The purpose of the IAA is to
protect the environment, health, social and economic conditions of Canada (S.C. 2019, c. 28, s.
1). The Impact Assessment Agency is responsible for guiding hydropower projects through the
IAA review process and coordinating environmental review with other federal agencies and
indigenous groups (S.C. 2019, c. 28, s. 1). [AA review may result in an Impact Assessment
Report, which analyzes hydropower project impacts on biological, cultural, Indigenous and
economic resources (S.C. 2019, c. 28, s. 1).

Biological Resources Protection Laws

In Canada, hydropower project proponents must consider the potential impacts of a project on
biological resources prior to commencing project construction pursuant to the Species At Risk
Act (SARA), Migratory Birds Convention Act, and Fisheries Act. The project proponent is
responsible for consulting with Canadian federal resource agencies to consider the project’s
impacts on endangered species, birds, and fisheries. In addition to federal law, many Canadian
provinces and territories have enacted environmental laws to protect biological resources that
apply to hydropower development within their respective jurisdictions. Accordingly, protection
of biological resources may fall under concurrent federal and provincial/territorial jurisdiction
depending on a project’s location.

Species At Risk Act

Hydropower project proponents must consult with the Department of Environment and Climate
Change Canada, Parks Canada Agency, and/or Department of Fisheries and Oceans Canada if a
project may affect a listed species at risk pursuant to SARA (S.C. 2002, c. 29, s. 1).>*

53 In June 2019, Canada’s Bill C-69 amended the Impact Assessment Act, the Canadian Energy Regulatory Act, and
the Navigable Water Act (also known as the Navigation Protection Act) (Bill C-69; IAA 2019). The IAA became
law on August 28, 2019 (IAA 2019).

54 Canada’s Bill C-69 that amended the Impact Assessment Act, the Canadian Energy Regulatory Act, and the
Navigable Water Act (also known as the Navigation Protection Act) also requires regulatory changes to SARA and
these regulatory changes are still pending (Bill C-69; IAA 2019).
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The purpose of SARA is to prevent wildlife species from becoming extinct, provide for the
recovery of wildlife species™ that are endangered or threatened, and to manage species of special
concern. (S.C. 2002, c. 29, s. 6). The SARA consultation process may result in an environmental
assessment that contains an analysis of a project’s impacts on listed species (S.C. 2002, c. 29, s.
32). Following the conclusion of the SARA consultation process, a project proponent may need
to obtain a SARA Section 73 permit if a project may affect a listed wildlife species or critical
habitat (S.C. 2002, c. 29, s. 73).

Migratory Birds Convention Act

Hydropower project proponents may need an authorization or permit from Environment and
Climate Change Canada and/or the provincial government agency with jurisdiction if a project
may disturb, harm, or kill migratory birds pursuant to the Migratory Birds Convention Act (S.C.
1994, c. 22, s. 12). The purpose of the Migratory Birds Convention Act is to protect and conserve
migratory birds and their nests (S.C. 1994, c. 22, s. 4).

Fisheries Act

Hydropower project proponents must consult with Fisheries and Oceans Canada if a project may
result in the alteration, disruption, or destruction of fish habitat pursuant to the Fisheries Act
(R.S.C. 1985, c. F-14, s. 1). The purpose of the Fisheries Act is to provide a framework for the
proper management and control of fisheries and the conservation and protection of fish and fish
habitat (R.S.C. 1985, c. F-14, s. 2.1). Fisheries and Oceans Canada may impose conditions
and/or modifications to a hydropower project’s plans or operations to prevent and/or mitigate
impacts to fisheries and/or fishery resources (R.S.C. 1985, c. F-14, s. 1).

Cultural Resources Protection Laws

In Canada, hydropower project proponents must consider the potential impacts of a project on
cultural resources prior to commencing project construction pursuant to the IAA. An analysis of
impacts on cultural resources is included as a component of the IAA environmental review
process. The project proponent is responsible for initiating IAA review with the Impact
Assessment Agency of Canada.

Impact Assessment Act

Hydropower project proponents may need to conduct an assessment of project impacts to
structures, sites, or things of historic, archaeological, paleontological, or architectural
significance pursuant to the IAA (S.C. 2019, c. 28, s. 1). The purpose of the IAA is to protect the
environment, health, social, and economic conditions of Canada (S.C. 2019, c. 28, s. 1). IAA
review may result in an Impact Assessment Report that must contain a description and analysis

55 Wildlife means “a species, subspecies, variety, or geographically or genetically distinct population of animal,
plant or other organism, other than a bacterium or virus, that is wild by nature and: (a) is native to Canada; or (b)has
extended its range into Canada without human intervention and has been present in Canada for at least 50 years.”
S.C. 2002, c. 29, s. 2.
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of potential hydropower project impacts on cultural resources, including indigenous cultural
resources (S.C. 2019, c. 28, s. 1).%°

Water Quality Laws

In Canada, hydropower project proponents must consider the impacts of projects on navigable
waters prior to commencing project construction pursuant to the Canadian Navigable Waters
Act. The project proponent is responsible for consulting with Transport Canada to determine
whether an approval or permit is required for project activities.

Canadian Navigable Waters Act

Hydropower project proponents may need an approval or permit from Transport Canada to
dredge and fill navigable waters or to construct or alter any structure, device, or thing (e.g., dam,
conduit) located in, on, over, under, through, or across navigable water pursuant to the Canadian
Navigable Waters Act (R.S.C., 1985, c¢. N-22).°” The Canadian Navigable Waters Act protects
the public’s right to navigation and marine safety in the navigable waters of Canada and applies
to any body of water that is navigable by a floating canoe (R.S.C., 1985, c. N-22).

Other Development Restriction Laws

In Canada, hydropower project proponents may be restricted from developing projects in certain
areas that are designated as national wildlife areas pursuant to the Wildlife Act. The project
proponent is responsible for consulting with Environment and Climate Change Canada to
determine whether an approval or permit is required for project activities in national wildlife
areas.

Wildlife Act

Hydropower project proponents may need a permit from Environment and Climate Change
Canada if a project takes place on federally-owned or leased lands established as national
wildlife areas pursuant to the Wildlife Act (R.S.C., 1985, c. W-9, s. 1). The purpose of the
Wildlife Act is to protect national wildlife areas from environmental degradation and require
permits for certain activities conducted within national wildlife areas (R.S.C., 1985, c. W-9, s. 1).

European Union

The European Union (EU) has enacted directives, which are applicable to hydropower
development in EU member countries pursuant to the Treaty on the Functioning of the European
Union.>® EU Directives are binding legal acts that require member countries to achieve a certain
result but leave countries free to choose how to do so (European Commission [EC] 2019a). EU

%6 Canada is currently in the process of developing new statutory and regulatory procedures for analyzing project
impacts to cultural resources. A hydropower project proponent should consult with the Impact Assessment Agency
and/or provincial agency with jurisdiction to determine whether a project requires consultation and/or an assessment
with respect to protection of cultural resources pursuant to the IAA or other applicable federal statute.

57 Canada’s Bill C-69 amended the Navigable Water Act (also known as the Navigation Protection Act) and these
regulatory changes are still pending (Bill C-69; IAA 2019).

38 Consolidated Version of the Treaty on the Functioning of the European Union, 26.10.2012, pt. 6, tit. 1, ch. 2, s. 1.

150

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



countries must adopt measures to incorporate directives into their national law schemes (EC
2019a).

EU Directives Applicable to Hydropower Development

There are several EU Directives aimed at protecting Europe’s freshwater and marine
environments that are applicable to hydropower, including:

Habitats Directive

Birds Directive

Water Framework Directive

Marine Strategy Framework Directive
Floods Directive

Environmental Assessments Directives.

Birds and Habitats Directive

The Birds Directive establishes a framework to protect wild birds and their habitats (EC 2016).
The Habitats Directive establishes a framework to protect threatened or endangered wildlife,
plants, and habitat (EC 2016). Together, these two directives establish a network of protected
sites and provide a strict regime to protect listed species (EC 2016). The Birds and Habitats
directives ensure that protected species and their habitats are maintained and restored to a
specified conservation status throughout their natural range within the EU (EC 2016).

Marine Strategy Framework Directive

The Marine Strategy Framework Directive establishes a framework to protect marine
environments across Europe (EC 2019b). The Marine Strategy Framework Directive protects
marine biodiversity and creates an ecosystem-based framework to manage human activities that
have an impact on the European marine environment (EC 2019b). The Marine Strategy
Framework Directive integrates the concepts of environmental protection and sustainable use in
its framework and requires that each member state create a strategy for its marine waters (EC
2019b).

Water Framework Directive

The Water Framework Directive establishes a framework to protect and manage inland surface
waters, estuaries, coastal waters, groundwater, and wetlands and their ecosystems (EC 2019b).
The Water Framework Directive requires that each EU member country establish a river basin
management plan for each river basin district and assess the impacts of hydropower development
on all water bodies (EC 2019b).

Floods Directive

The Floods Directive establishes a framework to reduce and manage the risks that floods pose to
human health, the environment, cultural heritage, and economic activity (EC 2016). The Floods
Directive requires that EU member countries design flood risk management plans that take into
account the characteristics of specific river basins and develop measures for flood prevention and
preparedness (EC 2016).
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Environmental Assessments Directives

The Environmental Assessments Directives provide a framework to protect the European
environment (EC 2018). The Environmental Assessments Directives require that member states
consider environmental consequences of public and private projects before any action is taken
(EC 2018).

Sweden

Sweden is the 15" largest hydropower producer in the world with a total installed capacity of
16.5 GW (IHA 2018). Hydropower accounts for approximately 50% of total electricity
generation in Sweden (IVA 2016). Approximately 50% of Swedish hydropower production is
owned by public entities (International Atomic Energy Association 2014).

Swedish Regulatory Framework

Hydropower development in Sweden is primarily regulated at the regional level through five
Land and Environment Courts and five County Administrative Boards (Water Authorities 2019;
Kohler and Ruud 2019; Rudberg et al. 2015). Sweden’s water resources are divided into five
river basin districts (Water Authorities 2019; Kohler and Ruud 2019; Rudberg et al. 2015). Land
and Environment Courts and County Administrative Boards share jurisdiction over hydropower
development within each of the five river basin districts (Water Authorities 2019; Kohler and
Ruud 2019; Rudberg et al. 2015). Land and Environment Courts have authority to issue licenses
for the construction, operation, and maintenance of hydropower projects within their jurisdiction
(Water Authorities 2019; Kohler and Ruud 2019; Rudberg et al. 2015). County Administrative
Boards are responsible for water use and management within their jurisdictions, including the
creation and implementation of river basin management plans (Water Authorities 2019; Kohler
and Ruud 2019; Rudberg et al. 2015).

The Role of the Public Participation

In Sweden, the public plays a key role in the authorization process for hydropower projects. The
public may participate formally or informally in the hydropower licensing process by consulting
with the project proponent, providing public opinion, and engaging in approval hearings. For
example, the Swedish Environmental Code (SEC) requires that the project proponent consult
with members of public who may be affected by the development of a hydropower project (SEC
2000, Ds 2000:61, c. 6, s. 4; Swedish EPA 2017). In addition, the SEC also provides an
opportunity for the public to comment on a permit to construct, operate, or maintain a
hydropower project and to participate during related hearings (SEC 2000, Ds 2000:61, c. 11, s. 9;
Swedish EPA 2017).

Key Swedish Statutes

As a member state of the EU, Sweden is subject to the EU environmental directives discussed in
Section 4.2. In 1999, Sweden enacted the SEC to implement the EU’s environmental directives
(Swedish EPA 2017).
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The SEC is Sweden’s primary statute governing hydropower development (SEC 2000, Ds
2000:61).%° The SEC requires that hydropower project proponents obtain a permit from the Land
and Environment Court with jurisdiction to construct, operate, and maintain a hydropower
project (SEC 2000, Ds 2000:61, c. 11, s. 9). The SEC also requires that hydropower project
proponents conduct a review of project impacts to environmental resources prior to obtaining a
license (SEC 2000, Ds 2000:61, c. 6, s. 1). Moreover, the SEC limits and/or prohibits
hydropower development on specific water bodies that have cultural significance and/or contain
protected biological resources (SEC 2000, Ds 2000:61, c. 4, s. 1). In addition to SEC
requirements, hydropower project proponents should consult with the County Administrative
Board with jurisdiction to ensure that projects are in compliance with the applicable river basin
management plan in place (Rudberg et al. 2015).

At the direction of the EU, Sweden is currently in the process of developing a more
comprehensive hydropower licensing procedure® that takes into account project impacts to
biological, wildlife, and cultural resources and establishes a license review and renewal
procedure (SWAM 2019a; SwWAM 2019b; Rudberg et al. 2015).

Land Access and Energy Facility Licensing Laws

In Sweden, there is no national facility licensing process for hydropower projects. Rather, each
of the five regional Land and Environment Courts is responsible for permitting hydropower
project construction, operation, and maintenance within their respective jurisdictions (SEC 2000,
Ds 2000:61, c. 11, s. 9). A hydropower project proponent may need a water operations permit
from a Land and Environment Court to construct, operate, and maintain a project. water
operations permits are granted in perpetuity (Lindstrom and Ruud 2017). In addition,
hydropower project proponents should consult with the County Administrative Board with
jurisdiction to ensure that the hydropower project is in compliance with any applicable river
basin management plan (Rudberg et al. 2015).

Swedish Environmental Code Chapter 11

Hydropower project proponents must obtain a water operations permit from the Land and
Environment Court with jurisdiction to construct, operate and, maintain a hydropower facility
pursuant to SEC Chapter 11 (SEC 2000, Ds 2000:61, c. 11, s. 9). The purpose of SEC Chapter 11
is to ensure that the economic and social benefits of a hydropower project outweigh any
associated impacts to environmental, social, and biological resources (SEC 2000, Ds 2000:61, c.
11, s. 6). The Land and Environment Courts grant Water Operations Permits in perpetuity and
have discretion to impose conditions related to environmental and biological resource protection
and conservation (e.g., implementation of resource protection and mitigation measures)
(Lindstrom and Ruud 2017; Glachant et al. 2014).

% Swedish Environmental Code, Ds 2000:61, https://www.government.se/legal-documents/2000/08/ds-200061/.

60 Prior to the enactment of the Environmental Code, hydropower development in Sweden was licensed pursuant to
the Water Law, which did not require consideration of project impacts on environmental resources. In addition, all
hydropower licenses in Sweden are granted in perpetuity. Accordingly, 90% of Sweden’s hydropower facilities—
which were licensed under the Water Law—are exempt from environmental considerations under the Environmental
Code. Sweden is currently in the process of drafting hydropower legislation, which would establish term limits for
licenses and comprehensive environmental review procedures (Lindstrom and Ruud 2017).
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Environmental Review Laws

In Sweden, hydropower project proponents must comply with an environmental review process
to consider project impacts on human health and the environment before a Land and
Environment Court issues a water operations permit pursuant to SEC Chapter 6 (SEC 2000, Ds
2000:61, c. 6, s. 1). The project proponent is responsible for conducting environmental review
and initiating consultation with the County Administrative Board with jurisdiction and any
private individual who may be affected by the project. (Ds 2000:61, c. 6, s. 4).

Swedish Environmental Code Chapter 6

Hydropower project proponents must conduct an environmental review analyzing project
impacts on human health and the environment pursuant to SEC Chapter 6 (SEC 2000, Ds
2000:61, c. 6, s. 1). The purpose of SEC Chapter 6 is to establish a process to review projects
likely to have significant impacts on the environment, including hydropower projects (SEC 2000,
Ds 2000:61, c. 6, s. 2, 3). Environmental review conducted pursuant to SEC Chapter 6 may result
in an EIS that analyzes project impacts on biological, environmental. and cultural resources as
well as any project alternatives and may provide measures to avoid and/or mitigate any impacts
to resources (SEC 2000, Ds 2000:61, c. 6, s. 2, 3 and 7). SEC Chapter 6 review is managed by
the project proponent, who is responsible for consulting and coordinating review with the County
Administrative Board with jurisdiction and/or any individuals who may affected by the project
(SEC 2000, Ds 2000:61, c. 6, s. 5).

Biological Resources Protection Laws

Sweden is currently in the process of developing a comprehensive hydropower licensing
procedure, which takes into account project impacts to biological resources (Lindstrom and Ruud
2017; SWAM 2019b). A hydropower project proponent should consult with the County
Administrative Board with jurisdiction to ensure that the hydropower project is in compliance
with any applicable river basin management plan with respect to protection of biological
resources (Rudberg et al. 2015).

Cultural Resources Protection Laws

Sweden is currently in the process of developing a comprehensive hydropower licensing
procedure, which takes into account project impacts to cultural resources (Lindstrom and Ruud
2017; SWAM 2019b).

Water Quality Laws

Sweden is currently in the process of developing a comprehensive hydropower licensing
procedure, which takes into account project impacts to water quality (Lindstrom and Ruud 2017,
SwAM 2019b). A hydropower project proponent should consult with the County Administrative
Board with jurisdiction to ensure that the hydropower project is in compliance with any
applicable river basin management plan with respect to water quality (Rudberg et al. 2015).

Other Development Restriction Laws

In Sweden, hydropower project proponents may be restricted from developing projects in certain
rivers and waterways, which are defined and listed in SEC Chapter 4.
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Swedish Environmental Code Chapter 4

Hydropower project proponents are prohibited from developing projects in certain rivers and
waterways pursuant to SEC Chapter 4 (SEC 2000, Ds 2000:61, c. 4, s. 6). The purpose of SEC
Chapter 4 is to protect specific rivers and waterways that have national and cultural significance
because of their natural assets (SEC 2000, Ds 2000:61, c. 4, s. 1). The Swedish Environmental
Protection Agency is responsible for enforcing the prohibitions within SEC Chapter 4. SEC
Chapter 4 specifically prohibits any hydropower development within 4 national rivers and 20
water areas as well as their source rivers and tributaries (SEC 2000, Ds 2000:61, c. 4, s. 6).

Norway

Norway is the 9" largest hydropower producer in the world with a total installed capacity of 31.8
GW (IHA 2018). Hydropower accounts for more than 95% of total electricity generation in
Norway (IHA 2018). Approximately 90% of Norwegian hydropower production is owned by
public entities (Norwegian Ministry of Petroleum and Energy [NMPE] 2015).

Norwegian Regulatory Framework

Hydropower development in Norway in primarily regulated at a national level through the King
in Council, the Ministry of Petroleum and Energy (MPE), and Norwegian Water Resources and
Energy Directorate (NVE) (NMPE 2015). Pursuant to the Constitution, the King in Council is
the monarch exercising executive authority in Norway (NMPE 2015). The NVE is the national
regulatory authority responsible for managing Norway’s water and energy resources and reports
to the MPE (NMPE 2015).

The King in Council has primary licensing authority over hydropower projects that have an
installed capacity exceeding 10 MW (NMPE 2015). In some instances, for large projects or
projects of major public interest, the Parliament must be consulted before the King in Council
can issue a license. The King in Council delegates licensing authority to the NVE for
hydropower projects that have an installed capacity of less than 10 MW (NMPE 2015).
Regardless of project size, the NVE is the primary regulatory entity responsible for guiding
hydropower projects through the licensing application process in Norway, which may include
initiating environmental review and consultation procedures with national resource agencies,
local government bodies, and individuals affected by a hydropower project (NMPE 2015). For
projects with an installed capacity of more than 10 MW, NVE provides recommendations to the
MPE, which subsequently presents a proposal to the King in Council for a decision.

The Role of Public Participation

In Norway, the public plays a key role in the authorization process for hydropower projects. The
public may participate formally or informally in the hydropower licensing process by consulting
with the project proponent, providing public comment, and engaging in stakeholder meetings,
hearings, and appeal processes. For example, the Planning and Building Act provides an
opportunity for the public to comment on the impacts a hydropower project may have on
biological, environmental, and cultural resources and to participate during related meetings and
hearings (Act No. 71 of 27 June 2008; NMPE 2015). In addition, the Water Resources Act and
the Watercourse Regulation Act regulations require that the proponent consult with members of
the public who may be affected by the development of a hydropower project, and both acts
provide an opportunity for the public to comment on the license to construct, operate, and
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maintain a hydropower project (Act No. 17 of 14 December 1917; NMPE 2019; Act No. 82 of
24 November 2000; NMPE 2015).

Key Norwegian Statutes

Norway is associated with the EU through its inclusion in the European Economic Area
Agreement (NMPE 2015). Accordingly, Norway is subject to certain EU directives discussed in
Section 4.2, including the Water Framework Directive (NMPE 2019). The Water Framework
Directive has been implemented in Norwegian law through several statutes, which require that
hydropower project proponents consider impacts to land, biological resources, cultural resources,
and water quality (NMPE 2019).

Land Access and Energy Facility Licensing Laws

In Norway, a hydropower project proponent may need a license from the King in Council and/or
NVE to construct, operate, and maintain a project. Hydropower projects with an installed
capacity that exceeds 10 MW require a license from the King in Council pursuant to the
Watercourse Regulation Act. Pursuant to the Watercourse Regulation Act, hydropower projects
with an installed capacity that exceeds 10 MW may be issued a license for a 30-50 year term
(Knudsen and Ruud 2011).%! Hydropower projects with an installed capacity of 10 MW or less
require a license from the NVE pursuant to the Water Resources Act. NVE licensing decisions
may be appealed to the MPE. Hydropower projects with an installed capacity of 10 MW or less
are generally granted licenses in perpetuity; however, the NVE has the authority to revoke a
license or impose additional terms on a license if the NVE determines that the project is causing
adverse, unforeseen environmental impacts not contemplated in the original licensing process
(Knudsen and Ruud 2011). In addition, a hydropower project proponent may need a license from
NVE to gain access rights to waterfalls pursuant to the Waterfall Rights Act.

Watercourse Regulation Act

Hydropower project proponents may need to obtain a license from the King in Council to
construct, operate, and maintain hydropower projects with an installed capacity exceeding 10
MW, or with 40 GWh of mean annual production, pursuant to the Watercourse Regulation Act
(Act No. 17 of 14 December 1917).%% The purpose of the Watercourse Regulation Act is to
establish a licensing procedure for larger hydropower projects to ensure sustainable use of water
resources and regulate access to river systems used for hydropower development (Act No. 17 of
14 December 1917; NMPE 2019). The King in Council may prescribe a variety of hydropower
license conditions related to permissible water usage as well as environmental conditions, fees,
and taxes on the local and national level (NMPE 2015).

6! The time frame for licenses granted pursuant to the Watercourse Regulation Act varies depending on the date the
original license was granted. Hydropower licenses granted prior to 1972 are subject to 50-year terms. Licenses
granted after 1992 are subject to 30-year terms (Knudsen and Ruud 2011).

2 Watercourse Regulation Act, No. 17 of 14 December 1917.
https://www.regjeringen.no/globalassets/upload/oed/vedlegg/lover-og-reglement/act no 17-

of 14 december 1917.pdf.
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Water Resources Act

Hydropower project proponents may need to obtain a license from the NVE to construct, operate,
and maintain small hydropower projects, which have an installed capacity of less than 10 MW
pursuant to the Water Resources Act (Act No. 82 of 24 November 2000).%* The purpose of the
Water Resources Act is to establish a licensing procedure for small hydropower projects to
ensure socially proper use and management of river systems and groundwater (Act No. 82 of 24
November 2000). NVE may prescribe hydropower license conditions to ensure compensation for
damage or to mitigate environmental damage caused by the project (Act No. 82 of 24 November
2000; NMPE 2019). NVE licensing decisions may be appealed to the MPE.

Waterfall Rights Act

Hydropower project proponents may need to obtain a license from the King in Council if a
hydropower project, with an installed capacity that exceeds 10 MW, requires access rights to a
waterfall pursuant to the Waterfall Rights Act (Act No. 16 of 14 December 1917).%4 In certain
circumstances (e.g., large projects or projects of public interest), the Parliament must be
consulted before the King in Council may issue a license. The purpose of the Waterfall Rights
Act is to ensure that hydropower resources are managed in the country’s best interest through
public ownership of hydropower resources at national, county, and municipal levels (NMPE
2019). Only publicly owned hydropower projects (e.g., hydropower projects of which 2/3
ownership is vested in the state, county, or municipality) are eligible for waterfall access licenses
granted pursuant to the Waterfall Rights Act (NMPE 2019).

Environmental Review Laws

In Norway, hydropower project proponents must comply with an environmental review process
to take into account project impacts on human health and the environment prior to obtaining a
license to construct, operate and maintain a project pursuant to the Planning and Building Act.
The project proponent is responsible for initiating consultation with the Ministry of Local
Government and Modernization and NVE.

Planning and Building Act

Hydropower project proponents must conduct an environmental review analyzing project
impacts on human health and the environment pursuant to the Planning and Building Act (Act
No. 71 of 27 June 2008).%° The purpose of the Planning and Building Act is to safeguard land
resources, landscape qualities, and the conservation of valuable landscapes and cultural
environments (Act No. 71 of 27 June 2008). Environmental review conducted pursuant to the
Planning and Building Act may result in an EIA, which analyzes project impacts on biological,
environmental, and cultural resources as well as any project alternatives, and may provide

63 Water Resources Act, No. 82 of 24 November 2000.
https://www.regjeringen.no/globalassets/upload/oed/vedlegg/lover-og-
reglement/act no_82 of 24 november 2000.pdf.

 Waterfall Rights Act, No. 16 of 14 December 1917.
https://www.regjeringen.no/globalassets/upload/oed/vedlegg/lover-og-

reglement/act no 16 of 14 december 1917.pdf.

%5 Planning and Building Act, No. 71 of 27 June 2008. https://www.regjeringen.no/en/dokumenter/planning-
building-act/id570450/.
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measures to avoid and/or mitigate any impacts to resources (Act No. 71 of 27 June 2008).
Planning and Building Act review is managed by the project proponent, who is responsible for
consulting and coordinating review with the NVE and the Ministry of Local Government and
Modernization, local government bodies, and individuals who may be affected by the project
(Act No. 71 of 27 June 2008). The Ministry of Local Government and Modernization is a
national agency responsible for implementing the Planning and Building Act (NMPE 2019).

Biological Resources Protection Laws

In Norway, hydropower project proponents must take into account project impacts to biological
resources prior to obtaining a license to construct, operate, and maintain a project pursuant to the
Nature Diversity Act. The project proponent is responsible for initiating and coordinating review
with the NVE and the Ministry of Climate and the Environment.

Nature Diversity Act

Hydropower project proponents must consult with the Ministry of Climate and the Environment
and NVE to consider the potential impacts of a project on biological resources pursuant to the
Nature Diversity Act (Act No. 100 of 19 June 2009).°¢ The purpose of the Nature Diversity Act
is to protect biological, geological, and landscape diversity and ecological processes through
conservation and sustainable use (Act No. 100 of 19 June 2009). The Nature Diversity Act
process may result in a BA, which contains an analysis of a project’s impacts on listed species as
well as any conditions or permits that may be required prior to the commencement of a project
(Act No. 100 of 19 June 2009).

Cultural Resources Protection Laws

In Norway, hydropower project proponents must take into account project impacts to cultural
resources prior to obtaining a license to construct, operate, and maintain a project pursuant to the
Cultural Heritage Act. The project proponent is responsible for initiating and coordinating
review with the Directorate of Cultural Heritage.

Cultural Heritage Act

Hydropower project proponents must consult with the Directorate of Cultural Heritage to
consider project impacts to cultural resources pursuant to the Cultural Heritage Act (Act No. 50
of 9 June 1978). The purpose of the Cultural Heritage Act is to protect heritage sites and cultural
environments, including sites, monuments, or other areas with cultural or architectural value
throughout Norway (Act No. 50 of 9 June 1978). The Directorate of Cultural Heritage may issue
recommendations for inclusion in a hydropower license if a project may impact protected
buildings and cultural landscapes pursuant to the Cultural Heritage Act consultation process (Act
No. 50 of 9 June 1978).

Water Quality Laws

In Norway, hydropower project proponents may be required to obtain a permit from the Ministry
of Climate and the Environment prior to obtaining a license to construct a project pursuant to the

% Nature Diversity Act, No. 100 of 19 June 2009. https://www.regjeringen.no/en/dokumenter/nature-diversity-
act/id570549/.
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Pollution Control Act. The project proponent is responsible for consulting with the Ministry of
Climate and the Environment to determine whether an approval or permit is required for project
activities.

Pollution Control Act

Hydropower project proponents may be required to obtain a permit from the Ministry of Climate
and the Environment if a project requires excavating or dredging a watercourse pursuant to the
Pollution Control Act (Act No. 6 of 13 March 1981).%” The purpose of the Pollution Control Act
is to establish water quality standards and prevent pollution of water resources related to
construction activities such as excavation and dredging (Act No. 6 of 13 March 1981).

Other Development Restriction Laws

In Norway, hydropower project proponents may be restricted from developing projects in certain
areas, pursuant to the Svalbard Environmental Protection Act. In addition, the Norway
Parliament has approved two plenary resolutions, the Hydropower Development Protection Plans
and the Master Plan for Watercourses (Protection Plan for Watercourses), which may restrict
areas of potential hydropower development.

Svalbard Environmental Protection Act

Hydropower project proponents may be restricted from developing projects or subject to
stringent license conditions within the Svalbard archipelago pursuant to the Svalbard
Environmental Protection Act (Act No. 79 of 15 June 2000). The purpose of the Svalbard
Environmental Protection Act is to preserve Svalbard archipelago’s environment (Act No. 79 of
15 June 2000).% The Svalbard Environmental Protection Act is administered by the Ministry of
Climate and Environment.

Protection Plan for Watercourses

Hydropower project proponents may be restricted from developing projects within certain river
systems pursuant to the Hydropower Development Protection Plans and the Master Plan for
Watercourses (Protection Plan for Watercourses 2009). The purpose of the Protection Plan for
Watercourses is to restrict the development of power production on specific river systems
(Protection Plan for Watercourses 2009). The Plan for Watercourses is administered by the
Parliament (Protection Plan for Watercourses 2009).

67 Pollution Control Act, No 6 of 13 March 1981. https://www.regjeringen.no/en/dokumenter/pollution-control-
act/id171893/.

8 Svalbard Environmental Protection Act, No. 79 of 15 June 2000.
https://www.regjeringen.no/en/dokumenter/svalbard-environmental-protection-act/id173945/.
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Table A2. International Hydropower Development Comparison Table

Statutes

Land Access
Crown land tenure

Energy Facility Licensing
N/A

Environmental Review
Impact Assessment Act

Biological Resources Protection

Agencies

Land Access
Province/territorial agency
Energy Facility Licensing
N/A

Environmental Review
Impact Assessment Agency

Biological Resources Protection

Species At Risk Act
Migratory Birds Convention Act
Fisheries Act

Cultural Resources Protection
Impact Assessment Act

Water Quality
Canadian Navigable Waters Act

Other Development Restrictions

Department of Environment and
Climate Change Canada

Parks Canada Agency

Department of Fisheries and Oceans

Canada

Cultural Resources Protection
Impact Assessment Agency

Water Quality
Transport Canada

Other Development Restrictions

Wildlife Act

Land Access

N/A

Energy Facility Licensing
Swedish Environmental Code

Environmental Review
Swedish Environmental Code

Biological Resources Protection

Department of Environment and
Climate Change Canada

Land Access

N/A

Energy Facility Licensing
Land and Environment Court
County Administrative Board

Environmental Review

Land and Environment Court
County Administrative Board
Biological Resources Protection

N/A

Cultural Resources Protection
N/A

Water Quality
N/A

Other Development Restrictions

N/A

Cultural Resources Protection
N/A

Water Quality
N/A

Other Development Restrictions

Swedish Environmental Code

Land Access
N/A

Energy Facility Licensing

Land and Environment Court
County Administrative Board

Land Access
N/A

Energy Facility Licensing
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Public Participation

Appeals
Consultation
Comment

Consultation
Comment
Hearings

Consultation
Comment
Meetings



Statutes

Watercourse Regulation Act
Water Resources Act
Waterfall Rights Act

Environmental Review
Planning and Building Act

Biological Resources Protection

Agencies

Public Participation

King in Council
Norwegian Water Resources and
Energy Directorate

Hearings
Appeals

Environmental Review

Norwegian Water Resources and
Energy Directorate

Planning Department
Local government bodies

Biological Resources Protection

Nature Diversity Act

Cultural Resources Protection
Cultural Heritage Act

Water Quality
Pollution Control Act

Other Development Restrictions

Norwegian Water Resources and
Energy Directorate

Ministry of the Environment
Cultural Resources Protection
Directorate of Cultural Heritage

Water Quality
Ministry of the Environment

Other Development Restrictions

Svalbard Environmental
Protection Act

United
States

Land Access

Federal Land Policy and
Management Act

National Wildlife Refuge System
Act

Act of February 15, 1901

Energy Facility Licensing
Federal Power Act

Town-Sites and Power
Development Act

Environmental Review
National Environmental Policy Act

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.

Ministry of Climate and Environment

Land Access Consultation

Bureau of Land Management Comment
Forest Service Meetings
Fish and Wildlife Service Hearings
National Park Service Appeals

Bureau of Indian Affairs
Indian Tribe

Energy Facility Licensing

Federal Energy Regulatory
Commission

Bureau of Reclamation

Environmental Review

Federal Energy Regulatory
Commission

Bureau of Reclamation

U.S. Army Corps of Engineers
Bureau of Land Management
Forest Service

Fish and Wildlife Service
National Park Service

Bureau of Indian Affairs

National Oceanic and Atmospheric
Administration (NOAA) Fisheries
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Statutes

Agencies

Public Participation

Biological Resources Protection

Biological Resources Protection

Endangered Species Act

Magnuson-Stevens Fishery
Conservation and Management
Act

Migratory Bird Treaty Act

Bald and Golden Eagle Protection
Act

Marine Mammal Protection Act
Fish and Wildlife Coordination Act
Cultural Resources Protection
National Historic Preservation Act

Water Qualit
Clean Water Act

Other Development Restrictions

NOAA Fisheries
Fish and Wildlife Service

Federal Energy Regulatory
Commission

State Fish and Wildlife Agencies

Cultural Resources Protection
State Agency

Water Qualit
State or Tribal Agency

Environmental Protection Agency
U.S. Army Corps of Engineers

Other Development Restrictions

Rivers and Harbors Act

Coastal Zone Management Act
Wild and Scenic Rivers Act
National Park Service Organic Act

U.S. Army Corps of Engineers

Federal Energy Regulatory
Commission

National Park Service
Bureau of Land Management
Fish and Wildlife Service
Forest Service

State Agency
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Appendix B. Supplemental Information and Results
for Statistical Analyses Used in Timeline and Cost
Chapters

This appendix provides supplemental methods and test statistics for Chapter 3 on licensing
timelines and Chapter 4 on licensing costs.

Methods
Data collection

We created a dataset of dates and characteristics of original and relicensed hydropower project
licenses by extracting information from Federal Energy Regulatory Commission (FERC)
hydropower licensing documents such as license orders and National Environmental Protection
Act (NEPA) documents (https://hydrosource.ornl.gov/dataset/hydropower-licensing-timeline-
and-cost-dataset). Initially, we randomly selected 129 hydropower projects from a FERC
maintained list of 296 licensed projects that have been issued licenses since 1 October 2005. We
then used the Existing Hydropower Assets Database (Johnson et al. 2020) to ascribe project
characteristics to each project and filtered out projects that did not fit our criteria including
marine hydrokinetic, transmission line, and pumped storage projects as well as projects that
contained more than one type of hydropower facility. We also filtered out one project that had its
FERC license vacated by a U.S. District Court (i.e., Coosa River Project) for a final sample size
of 107 licensed hydropower projects.

In coordination with the project Stakeholder Working Group, a list of hypotheses about factors
that could influence licensing timelines was generated (Table B1) to direct the information
extracted from the 107 licenses that could be used to test these hypotheses. Information from
licenses was then extracted such as filing dates, type of license acquired (original or relicense),
license process used (Alternative, Traditional or Integrated), project nameplate capacity (MW),
number of hydropower plants in the facility, and whether or not a project had endangered species
present (Table B2).

There were often milestones listed in FERC licensing documents that pertained to timeline
information that was collected; thus, the following protocols were followed to make sure that the
correct date for the milestone was recorded. Because milestone dates sometimes differ among
documents in a FERC docket, the date published in the final license order was used where
possible.

To calculate the timeline for compliance with Section 7 of the Endangered Species Act (ESA),
we first reviewed FERC license orders to determine if ESA formal consultation was required for
the project. If formal consultation was required, we then recorded the date in which FERC staff
requested formal consultation and the date the U.S. Fish and Wildlife Service (USFWS) and/or
National Oceanic and Atmospheric Administration (NOAA) Fisheries issued the biological
opinion (BO), which serves as the endpoint in the Section 7 Consultation process. An example of
text that signaled the beginning of the Section 7 Consultation process was, “Staff requested
consultation with the FWS on September 30, 2005, ” whereas an example of text that signaled the
end of this process was, “FWS issued a Biological Opinion on September 15, 2006.”

163

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.


https://hydrosource.ornl.gov/dataset/hydropower-licensing-timeline-and-cost-dataset
https://hydrosource.ornl.gov/dataset/hydropower-licensing-timeline-and-cost-dataset

We also included dates provided by USFWS and/or NOAA Fisheries of complete application
packet receipt in our dataset and analysis although additional dates were not provided for all
projects that required Section 7 Consultation. The agencies have a 135-day period in which to
complete the Section 7 Consultation plus a 60-day extension (or longer with consent of the
applicant), but there is often disagreement between the agencies and the applicant on when a
complete application packet has been received and whether the agencies have met the 135-day
requirement. To better understand where and how frequently delays in the Section 7 Consultation
process occur, two sets of dates were used in analyses: 1) the date from when FERC requested
Section 7 Consultation to the date of issuance of the last BO or Letter of Concurrence issued by
either USFWS or NOAA Fisheries (represents the time the entire Section 7 process takes) and 2)
the date from when each service received a complete biological assessment from the license
applicant to when each agency issued its final BO or Letter of Concurrence (represents the actual
time each service takes to complete consultation).

Table B1. A Priori Hypotheses and Predicted Direction of Effect of Variables on FERC Licensing
Timelines

Variables Hypothesized Effect on License Timelines

Project Characteristics
Project Size | Larger project size, longer timeline
Number of Facilities More facilities, longer timeline
FERC Region @ Northwest and New England regions, longer timeline
Project Type Adding power to non-powered dam, shortest timeline
License Characteristics

License Type Relicense: longer timeline; Original license = shorter
timeline
License Process Type | Alternative = longest timeline; Integrated = shortest
timeline
Environmental Characteristics

Settlement Agreement | Presence of settlement agreement = longer timeline
NEPA Document Type EIS = longer timeline
Presence of Endangered Species Endangered species present = longer timeline
Fishway Requirement Presence of fishway requirement = longer timeline
Environmental Process Timelines

State Clean Water Act (CWA) 401 Longer CWA 401 timeline = longer timeline
Certification
NEPA Process | Longer NEPA timeline = longer timeline

Section 7 Consultation Timeline = Longer ESA Section 7 timeline = longer timeline
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Table B2. Variables Extracted from Licensing Documents From 107 U.S. Federal Energy Regulatory Commission (FERC) Licensed
Projects Used in Analyses Including the Variable Name and Variable Description. Italicized Variables Are Response Variables and
Bolded Variables Are Included as Predictor Variables in Linear Regression Analyses.

Variable Variable Description

Response Variables

Days Notice of Intent (NOI) to License Application
(LA)

Days LA to License Issuance (LI)

Days NOIl to LI

Licensing Cost’kWh

Project Characteristics
Capacity
Number of Facilities

Project Type

U.S. Region

Mode of Operation
Licensee Type

License Characteristics
License Process Type
License Type
Settlement Agreement Presence
Environmental Complexity Indicators

Ready for Environmental Analysis (REA) to
Environmental Impact Statement (EIS) Timeline
Endangered Species Presence

Endangered Species Consultation Timeline
Environmental Assessment (EA) or EIS
Fishway Order Presence

Number of days from NOI to LA filings

Number of days from LA filing to LI
Number of days from NOI filing to LI

Reported costs per kilowatt-hour updated to 2019 dollars using the Consumer Price
Index based on the year the final license application was submitted.

Project nameplate generation capacity in megawatts

Number of hydropower facilities included in project license; this does not include, for
instance, dams that are used to produce head but do not directly generate power

Type of hydropower project on a license (four levels: existing conventional, new stream
reach, in-canal conventional, retrofitting a non-powered dam)

Eastern or Western United States where states including and to the west of North
Dakota, South Dakota, Nebraska, Kansas, Oklahoma, and Texas were considered
Western States and states to the east of those states were considered Eastern states
Mode of operation used at project (two levels: storage/ peaking, run of river)

Licensee type as reported in Oak Ridge National Laboratory Hydropower Market Report
data

Type of license process used (three levels: alternative, integrated, traditional)
Type of license issued (two levels: original, relicense)
Whether settlement agreement was negotiated by stakeholders (two levels: yes, no)

Years from when project was REA to final NEPA document

Whether endangered species were present at project (two levels: yes, no)
Years from ESA Section 7 Consultation request to final BO

Type of NEPA document filed (two levels: EA, EIS)

Whether fishway construction was required (two levels: yes, no)
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To calculate the timeline for compliance with the CWA Section 401, we reviewed the FERC
license orders to determine the date on which the license applicant first submitted a water quality
certification request to the relevant state agency and the date the relevant state agency issued the
final water quality certification or waiver. An example of text that signaled the beginning of the
CWA Section 401 application process was, “On February 3, 2005 PacifiCorp applied to
Washington Ecology for water quality certification,” and an example of text that signaled
issuance of the CWA certification was, “On October 26, 2006, Washington Ecology issued the
certification.”

To calculate the timeline for compliance with NEPA, we reviewed the project license to
determine the date on which the project was deemed ready for environmental analysis (REA) and
the date on which FERC issued the final NEPA document (i.e., an environmental assessment
[EA] or environmental impact statement [EIS]).

To calculate the timeline for the FERC licensing process, the project team reviewed the FERC
project dockets and recorded the following dates: date the license applicant filed the notice of
intent/pre-application document (NOI/PAD), date the license applicant filed the final license
application (LA), and date of FERC license issuance (LI).

To determine whether a Section 18 Fishway Prescription was issued by the USFWS or NOAA
Fisheries, we reviewed the FERC license orders and recorded a defined fishway prescription as a
“yes.” All other projects, including those where USFWS and/or NOAA Fisheries reserved
authority to provide fishway prescriptions at a later date were recorded as a “no.” Reserved
authority to provide fishway prescriptions was recorded as a “no” because to date, reserved
authority has never been exercised (Frankie Green, Personal Comm.).

To determine whether a Settlement Agreement was in place for a project, FERC licenses were
searched for the term “Settlement Agreement” and the entire FERC docket for each project was
examined for the presence of a Settlement Agreement.

To gain insight on whether conflicts among stakeholders negotiating environmental impact
studies led to longer timelines, we collected information on whether FERC required a disputed
study as proposed (hereafter, approved), required a disputed study with modification, or did not
require a study (hereafter, rejected), from Study Determination Letters from the 20 Integrated
Licensing Process (ILP) hydropower projects in our sample of 107 projects used for timeline
analysis with study determination letters. Only ILP projects were used for this analysis because
projects using the Traditional Licensing Process (TLP) and Alternative Licensing Process (ALP)
do not have Study Determination Letters.

Data Analysis

Regression analyses (R, /m function) were used to test hypotheses laid out in Table B1 using
bolded variables in Table B2 and overall timeline (NOI/PA D to LI) and licensing cost and
licensing cost’/kWh. NOI/PAD to LA and LA to LI timelines were also used as response
variables to examine the relationship between license process type and timelines due to pre-filing
and post-filing time requirements in the ALP and ILP.
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Assumptions of normality and homogeneity of variance were tested prior to running regression
models using comparison of mean and median for each treatment group, visual inspection of
quantile-quantile plots (for normality assumptions), and Levene’s test (for homogeneity of
variance assumptions). We included license type in each model because it had a statistically
significant association with NOI/PAD to LI timeline and licensing costs. We did not examine
effects of license type on information collected from Study Determination Letters because of the
small sample size of original licenses (N = 4) compared to relicenses (N = 16). A Tukey test was
used in cases where a post-hoc test was conducted.

We controlled Type I error using the Benjamini-Hochberg procedure. This procedure controls
for a low proportion of false null hypothesis rejections by adjusting the p-value of each
individual test based on the number of comparisons, the ranking of the p-value for an individual
test among other individual test p-values, and acceptable false-discovery rate of those tests.
Statistical tests were considered significant at a = 0.05 level (i.e., a false-discovery rate of 5%).

Results

Including license type in models improved model fit in all cases. Model results reported below
include predictor variable listed in addition to license type (i.e., original or relicense) in all cases.

Project Characteristics: Timeline

While there was no statistically significant overall relationship between project capacity and
licensing timelines, there was a statistically significant relationship between project capacity and
licensing timelines within license types where projects with higher nameplate capacity had
longer NOI/PAD to LI timelines (Table B3; F2, 95 = 7.869, p < 0.001). There was no statistically
significant difference in overall, pre-filing, or post-filing timelines for original or relicenses
among existing conventional, in-canal conventional, adding power to non-powered dams, or new
stream reach development. There was also no statistically significant effect of project mode-of-
operation (i.e., run of river, peaking), licensee type (i.e., public, private, public/private), or
geographic region (i.e., east, west) on NOI/PAD to LI licensing timelines. A summary of all
regression results are provided in Table B4.

License Characteristics: Timeline

Projects undergoing relicensing had significantly longer timelines than projects seeking an
original license (overall model F1, 96 = 28.23, p < 0.001). There was no statistically significant
difference among NOI to LI timelines of ALP, ILP, or TLP license process types, however, the
LA to LI (post-file) timeline for projects using the ILP was significantly shorter than for projects
using the TLP (post-file model F3, 103 = 6.392, p< 0.001).

Environmental Characteristics: Timeline

The Clean Water Act (CWA) Section 401 certification timeline was statistically significant and
was positively associated with overall licensing timelines. However, the relationship between
NOI/PAD to LI timelines for projects seeking original and relicenses were significantly different
with relicenses taking longer (overall model F2, 74 = 107.5, p < 0.001). Timelines for CWA
Section 401 certifications were longer for projects being relicensed than for those applying for an
original license. The mean + SD CWA Section 401 timeline for projects seeking original licenses
was 1.2 + 2.4 years versus 2.8 + 3.3 years for those seeking a relicense.
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The project NEPA timeline had a statistically significant association with licensing timelines
where projects with longer NEPA timelines also had longer NOI/PAD to LI timelines (overall
model F3 94 =17.47; p <0.001). Timelines for the NEPA process were longer for projects being
relicensed than for projects obtaining an original license. The mean + SD length of the NEPA
process was 0.9 + 0.5 years for a project seeking an original license and 1.3 + 0.9 years for a
project being relicensed.

Projects with EA documents had significantly shorter timelines than those with EIS documents
and for both types of documents, relicenses had significantly longer NEPA timelines than
projects seeking original licenses (overall model F2, 95 =10.32, p <0.001).

Projects with endangered species present had significantly longer timelines than projects where
there were no endangered species for both original and relicenses (overall model F2, 51 = 13.08, p
<0.001). There was also a significant relationship between the length of the Section 7
Consultation timeline and the NOI/PAD to LI timeline for both original and relicenses (overall
model F2 51 = 13.08, p < 0.001). However, when dates that USFWS and NOAA Fisheries
received complete application packages were instead used as the start date for the Section 7
Consultation clock, the relationship between Section 7 consultation timeline for either agency
and NOI to LI timeline was not significant (USFWS: Fi36 =2.696, p = 0.109; NOAA: Fi9 =
4.609, p = 0.0646).

Projects with settlement agreements had significantly longer timelines both for projects seeking
original and relicenses (overall model F2,99 = 0.26, p < 0.001). Project size was removed from
the model because it was not significant.

The number of disputed studies from the 20 ILP projects with Study Determination Letters
included in our dataset was statistically significant in relation to licensing timelines (overall
model) and the number of disputed studies approved (F1,1s = 12.27, Adjusted R2=0.372, p =
0.003) and the number of accepted disputed studies (F1.1s = 12.03, Adjusted R?> = 0.367, p =
0.003) were significantly related to licensing timelines. There was no significant relationship
between the number of rejected disputed studies and NOI to LI timelines. Project size was
removed from the models because it was not significant.
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Table B3. Summary of Results of Regression Analyses for Factors Hypothesized to be Related to
NOI/PAD to License Issuance Timelines. All Models Also Included a Term for License Type. Model
p-values Shown Have Been Adjusted for Multiple Comparisons Using the Benjamini-Hochberg

Model Predictor Variable

Fnum, denom

Procedure.
Adjusted

R2

Model
P-

Direction of Effect

Project Characteristics
Project Capacity (MW)
Number of Facilities
Project Type
Mode of Operation
East vs. West Geographic
Region
Licensee Type
License Characteristics
License Type
License Process Type
Environmental
Characteristics
NEPA Document Type

Endangered Species (Y/N)
Settlement Agreement (Y/N)

Fishway Prescription (Y/N)
Required Authorizations
and Procedural Steps

Time NOI/PAD to Final
License Application
Time Final License
Application to Notice REA
Time Notice REA to Final
EA or EIS

Time Final License
Application to License
Issuance

Time Section 7
Consultation

Time Section 7
Consultation Complete
USFWS Package

Time Section 7
Consultation Complete
NOAA Package

Time 401 Certification

Number Disputed Studies

F2 05 = 7.869
NS
NS
NS
NS
NS
F1,06 = 28.23
NS

F2 05 =
10.32,
F251 = 13.08
F2,90 = 0.26

NS

F1,06 = 29.07
F194=15.79
F2,05 = 26.22

F1,06 = 927.6

F2 51 = 13.08

NS

F2,74=
107.50
F2, 17 = 8.82

Project Characteristics: Cost

There was a statistically significant relationship between project capacity and total licensing cost
where larger projects incurred higher total costs (Adjusted R? 0.79, F1 70 = 150.30, p < 0.001;

0.28
NS
NS
NS
NS
NS

0.22
NS

0.16

0.31
0.27

NS

0.22

0.13

0.34

0.91

0.31

NS

NS

0.74

0.45
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Value
< 0.001
NS
NS
NS
NS
NS
< 0.001
NS
< 0.001

< 0.001
< 0.001

NS

<0.001

<0.001

< 0.001

<0.001

< 0.001

NS

NS

< 0.001

0.002

Larger projects longer timeline
NA
NA
NA
NA

NA

Relicense longer timeline
NA

EIS longer timeline

ESA species present longer timeline
Settlement agreement is related to
longer NOI to LI timeline
NA

Longer NOI/PAD to final license
application, longer NOI to LI timeline
Longer final license application to REA,
longer NOI to LI timeline
Longer NEPA timeline is related to
longer NOI to LI timeline
Longer NOI/PAD to final license
application, longer NOI to LI timeline

Longer Section 7 consultation timeline
is related to longer NOI to LI timeline
NA

NA

Longer 401 certification timeline is
related to longer NOI to LI timeline
Having more disputed studies is related
to longer NOI to LI timeline



Table B4). There was also a statistically significant effect of licensee type licensing costs
(overall model F477 = 3.44, p = 0.012) where publicly owned utilities ($318/kW + $600/kW) had
higher costs than independently owned utilities ($246/kW + $512/kW) which had higher costs
than private non-utilities ($205/kW + $385/kW). There were no statistically significant
differences in costs among project types.

License Characteristics: Cost

Projects undergoing relicensing ($281/kW + $509/kW) had significantly higher costs than
projects seeking an original license ($196/kW + $432/kW; overall model Fi g0 = 8.22, p = 0.005).
There was no statistically significant difference in costs among license processes.

Environmental Characteristics: Cost

Projects with more complex environmental characteristics were found to have higher total costs.
Projects with an EIS ($6,171,000 + $3,789,000 and $145/kW =+ $247) had higher overall costs
but lower $/kW than those with an EA ($1,717,000 + $2,693,000 and $257/kW + $501/kW;
overall model F2.79 = 17.75, p < 0.001). Similarly, projects with fishway requirements
($4,871,000 + $4,470,000 and $151/kW + $191) had higher total but lower $/kW costs than
those without ($1,353,000 + $1,881,000 and $278/kW + $545/kW; overall model F270 = 6.53, p
=0.002). Alternatively, both total and $/kW costs were higher for projects with endangered
species ($3,188,000 + $3,799,000 and $288/kW =+ $622) than those without them ($1,411,000 +
$2,180,000 and $185/kW + $180/kW; overall model F279 = 6.85, p = 0.002). Relative costs for
projects with or without settlement agreements depend on the project license type, and original
license projects with settlement agreements had lower costs than those without settlement
agreements, while relicense projects with settlement agreements had higher costs than those
without (overall model F2,79 = 10.45, p < 0.001).

Table B4. Summary of Results of Regression Analyses for Factors Hypothesized to be Related to
Licensing Costs Based on Variables Hypothesized to Influence Licensing Timelines. Model p-
values Shown Have Been Adjusted for Multiple Comparisons Using the Benjamini-Hochberg (B-H)
Procedure. The B-H p-values Presented here Only Included Analyses Conducted for the Cost
Chapter Including Regressions With Cost and Cost/kW.

Model Predictor Variable Frum, denom Adjusted Model Direction of Effect
R? P-

value

Project Characteristics

Project Capacity (MW) | F179 = 150.30 0.79 <0.001 Larger projects higher cost
Project Type NS NS NS NA
Licensee Type Fs477 =3.44 0.11 0.012 Private-owned utility > Investor-owned utility

> Private non-utility
License Characteristics

License Type F1,80 = 8.22 0.08 0.005 Relicense higher cost
License Process NS NS NS NS
Environmental Characteristics
NEPA Document Type F2,79 =17.75 0.29 <0.001 EIS higher cost
Endangered Species Act (ESA) F279 =6.85 0.13 0.002 ESA species present higher cost
(Y/N)
Settlement Agreement (SA) F279 = 10.45 0.19 <0.001 Cost original license: SA without > SA with
(Y/N) Cost relicense: SA with > SA without
Fishway Prescription (Y/N) F279 =6.53 0.12 0.002 Fishway prescription higher cost
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Appendix C. Case Studies

This appendix presents 10 case studies documenting hydropower licensing and federal
authorization timeline lengths; compliance with statutory and regulatory processes; and
protection, mitigation, and enhancement measures for a selection of original and new (relicense)
hydropower licenses. The 10 case studies presented in this appendix were selected from the
sample of 107 projects that served as the basis for the statistical timeline analysis presented in
Chapter 3 of this report. The case studies were selected to illustrate the potential resource issues
and other causes that may lead to differences in hydropower licensing and federal authorization
timeline lengths. Each of the case studies presented in this appendix includes:

e A table containing percentiles to illustrate the licensing timeline length of the selected
case study in relation to the overall sample of 107 projects

¢ A timeline of major licensing milestones (e.g., notice of intent (NOI)/pre-application
document (PAD), 401 Certification, license issuance)

e A map of the project/project area

e An overview of the project and the project’s compliance with statutory and regulatory
requirements (e.g., Clean Water Act [CWA], Endangered Species Act [ESA], National
Environmental Policy Act of 1969 [NEPA], National Historic Preservation Act [NHPA])

e A list of protection, mitigation, and enhancement measures included within the license.

The 10 case studies presented here include:

A-Drop Hydroelectric Project, P-12549, Montana

Badger-Rapide Croche Hydroelectric Project, P-2677, Wisconsin
Carver Falls Hydroelectric Project, P-11475, New York and Vermont
Emeryville Hydroelectric Project, P-2850, New York

Loup River Hydroelectric Project, P-1256, Nebraska

Merwin Hydroelectric Project, P-935, Washington

Morgan Falls Project, P-2237, Georgia

RC Byrd Hydroelectric Project, P-12796, Ohio and West Virginia
Spring Gap-Stanislaus Project, P-2130, California

Waterbury Hydroelectric Project, P-2090, Vermont.
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A-Drop Hydroelectric Project, Hydrodynamics, Inc. — P-12549 Case Study

Table C1. Description of Project Key Characteristics and Timeline Lengths

ype

0
i
=
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«
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peration
greement

Notes: NOI-LA: Notice of intent to license application timeline. LA-LI: License application to license issuance timeline. NOI-LI: Notice of intent to license issuance
timeline. NEPA: National Environmental Policy Act timeline. Section 7: Endangered Species Act Section 7 Consultation timeline. 401: State Clean Water Act
Section 401 Certification timeline. TLP: Traditional Licensing Process. Percent values on the bottom row of some cells represent the percentile the timeline for this
project represents in the overall sample of 107 projects used in Chapter 3: Statistical Description and Analysis of Hydropower Licensing Timelines.
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A-Drop P-12549

License Application
2008-03-31 Final EA 2008-12-19

Notice REA 2008-08-14
FERC approval TLP 2008-02-05

I ] 1 1
2007 2008 2009 2010
NOI/PAD, stage 1 consultation 2007-06-25 Scoping meeting & Doc 1 2008-07-03 License issued 2009-10-19
Draft LA 2007-11-14 Request 401¢ 2008-10-08

Figure C1. Timeline of some major licensing milestones

173

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



A-Drop Project Overview

The A-Drop Project was proposed to be located on the Greenfields Main Canal, which is part of
the Bureau of Reclamation’s (BOR’s) Sun River Irrigation Project in Teton County, Montana.’
The project would not have occupied any federally managed lands, however BOR holds an
easement over the private lands in which the project was to be located. The project proposed to
use irrigation flows from the Sun River Project’s Greenfields Main Canal, which diverts water
from the Sun River (a tributary of the Missouri River) and its tributaries below the Gibson Dam
into the Pishkun Supply Canal, which flows into the Pishkun Reservoir (Hydrodynamics, Inc.
2008a; Hydrodynamics, Inc., 129 Federal Energy Regulatory Commission (FERC) 9 62,042
Order Issuing Original Minor License [October 19, 2009]). From the Pishkun Reservoir, water
flows into the Sun River Slope Canal that becomes the Spring Valley Canal and finally the
Greenfields Main Canal (Hydrodynamics, Inc. 2008a).

The proposed A-Drop Project was to consist of a new inflatable weir that would divert water
from the Greenfields Main Canal into a new powerhouse containing a 1 MW Francis or propeller
turbine generator unit. A new tailrace would have been buried to discharge flows back into the
drop structure’s’? stilling pool. The project proposed to realign a section of the existing canal
access road to accommodate the proposed project intake. The project did not plan to impound
water and was to operate strictly as a run-of-release project. All flows would have been returned
to the canal system downstream of the tailrace. The project as proposed did not contain
recreation facilities (Hydrodynamics, Inc. 2008a; Hydrodynamics, Inc., 129 FERC 9 62,042
Order Issuing Original Minor License (October 19, 2009).

The A-Drop Project was issued an original minor license in 2009. For the original licensing
process being analyzed in this case study, Hydrodynamics, Inc. (licensee) submitted the NOI and
PAD in November 2007 and elected to use the Traditional Licensing Process (TLP)
(Hydrodynamics, Inc. 2007a; Hydrodynamics, Inc. 2007b; FERC 2007). In December 2007, the
licensee requested that the PAD serve as the draft license application (Hydrodynamics, Inc.
2007b). The licensee submitted a final license application in March 2008, and FERC provided a
notice of deficiency of license application and request for additional information to the licensee
in May 2008 (FERC 2008a). The licensee submitted a revised final license application in August
2008 (Hydrodynamics, Inc. 2008b). In October 2009, FERC issued 40-year original license for
the construction, operation, and maintenance of the 1-MW A-Drop Project (Hydrodynamics,
Inc., 129 FERC 9 62,042 Order Issuing Original Minor License [2009]).

% The A-Drop Project, FERC No. 12549 license was terminated on November 25, 2013, for failure to commence
construction in accordance with Article 301 of the license and section 13 of the FPA (Hydrodynamics, Inc., 145
FERC 9 62,140 Order Terminating License [2013]).

70 The “drop structure” was proposed to be located at the upstream end of the A-Drop Project canal and is a narrow,
lined section of the earthen Greenfields Main Canal that conveys canal flows down to a topographic gradient. A
stilling pool is located between the downstream end of the drop structure and the canal. The drop structure and the
stilling pool are part of BOR’s Sun River Project and operated by the Greenfields Irrigation District
(Hydrodynamics, Inc., 129 FERC 9§ 62,042 Order Issuing Original Minor License [October 19, 2009]).
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A-Drop Project Participants and Comment Themes

The A-Drop Project had 19 participants, none of which filed for intervenor status (i.e., an official
party to the proceeding). The majority of comments filed in the FERC record were from federal
agencies, specifically, the U.S. Department of the Interior (DOI), U.S. Environmental Protection
Agency (EPA), and National Park Service (NPS) (FERC 2009). Comments were generally
focused on three main themes: 1) impacts of project operations on potential historic

properties; 2) impacts of project operations on recreational areas; and 3) water quality and
fisheries (DOI 2008a; DOI 2008b; EPA 2009; NPS 2008).

Statutory and Regulatory Compliance

The following subsections address both substantive and procedural aspects of the NEPA process
administered by FERC, the CWA Section 401 Water Quality Certification process administered
by the Montana Department of Environmental Quality (DEQ), the ESA Section 7

consultation process administered by the U.S. Fish and Wildlife Service (USFWS), and the
NHPA 106 consultation process administered by the Montana State Historic Preservation Office
(SHPO).

National Environmental Policy Act

FERC conducted scoping to determine what issues and alternatives should be addressed in the
environmental assessment (EA). Based on the comments filed in relation to the proposed project,
FERC decided not to hold public scoping and instead distributed a scoping document (SD1) to
interested agencies and others on July 3, 2008, with a request to provide written comments
within 30 days (FERC 2008b). On August 7, 2008, FERC indicated that a

second scoping document would not be issued, and that the EA would be prepared based on the
issues identified in SD1 (FERC 2008b). On August 14, 2008, after accepting the licensee’s final
license application, FERC issued notice that the A-Drop Project was ready for environmental
analysis (REA) (FERC 2008b). On December 19, 2008, FERC issued an EA for the A-Drop
Project addressing comments filed in SD1, along with a finding of no significant impact
(FONSI) (FERC 2008Db).

The relicensing of the A-Drop Project raised a few cultural/historic, environmental, and natural
resource concerns requiring analysis primarily under the Federal Power Act (FPA), NEPA,
CWA, ESA, and NHPA.

The A-Drop Project EA provides an overview of the key issues analyzed during the A-Drop
Project original licensing process. At a high level, the primary issue analyzed in the EA was the
effect of project operation on:

e The Arctic grayling population in the canals
e Impact to historic properties (FERC 2018b).
In addition to the primary issue analyzed in the EA, a few other potentially significant impacts

were analyzed, including:

e Erosion and sedimentation from construction activities
e Turbidity and sedimentation from construction activities or when water is turned back
into the canals
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¢ Fish entrainment and turbine mortality
e Loss of vegetation (FERC 2018Db).

Clean Water Act Section 401

On September 15, 2008, Montana DEQ received a request to grant or waive a water quality
certification (WQC) for the operation of the A-Drop Project. On October 27, 2008, Montana
DEQ waived WQC for the A-Drop Project’s operation (Hydrodynamics, Inc., 129 FERC 4
62,042 Order Issuing Original Minor License [2009]).

ESA Section 7 Consultation

During the NEPA review process, FERC concluded that there were no listed species or
designated critical habitat in the project area and therefore ESA Section 7 formal consultation
was not required (Hydrodynamics, Inc., 129 FERC 4] 62,042 Order Issuing Original Minor
License [2009]).

NHPA Section 106

To comply with Section 106 of the NHPA (16 U.S.C. § 306108), FERC designated the licensee
as the non-federal representative for the purposes of conducting consultation. The licensee
consulted with BOR, the Montana SHPO, and five Indian tribes—the Blackfeet, the
Confederated Salish and Kootenai Tribes, the Chippewa Cree Tribe, and Gros Ventre (Fort
Belknap Indian Community) about the potential adverse effects to historical properties
associated with the project and the preparation of the Historic Properties Management Plan
(HPMP) (FERC 2008b; FERC 2008c). In November 2008, the Montana SHPO found there were
no adverse effects to historic properties involving the proposed project (FERC 2008b; FERC
2008c). The licensee’s responsibility to implement the HPMP is included in Article 414 of

the FERC license order (Hydrodynamics, Inc., 129 FERC 9 62,042 Order Issuing Original Minor
License [2009]).

Settlement Agreement
Stakeholders in the A-Drop Project did not attempt to reach a settlement agreement.

A-Drop Project Outcomes: Non-Power Benefits (Protection, Mitigation, and
Enhancement)

This section highlights project outcomes that resulted in non-power benefits associated with the
A-Drop Project original licensing. For the purposes of this case study, non-power benefits

are defined as the measures included as conditions to the FERC license order.

These license conditions were the result of measures proposed by the licensee, FERC staff
recommendations within NEPA analysis, and the Montana DEQ’s CWA 401 Water Quality
Certification process. These license conditions include those associated with species and
historic/cultural resources.

Species Protection Measures
The FERC license order for the A-Drop Project contained the following protection, mitigation,
and enhancement (PME) measures applicable to aquatic species protection:
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e Required annual collection, transportation, and subsequent release of Arctic graylings
from BOR’s stilling pool downstream of the tailrace at the end of the irrigation season
(Hydrodynamics, Inc., 129 FERC 9 62,042 Order Issuing Original Minor License
[2009]).

Cultural and Historic Resources Measures

The FERC license order for the A-Drop Project required the licensee to implement a HPMP. The
FERC license order requires the licensee to consult with the Montana SHPO prior to making any
additions or alterations to properties listed or eligible for listing on the National Register of
Historic Places (Hydrodynamics, Inc., 129 FERC q 62,042 Order Issuing Original Minor License
[2009]).

Mill Coulee Canal
Proposed Powerhouse

Proposed Buried Tailrace

Areaofinset
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Figure C2. Map indicating major landmarks and features mentioned in project license. Arrow
indicates direction of flow.
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Badger-Rapide Croche Hydroelectric Project — P-2677 (Relicensing) Case Study

Table C2. Description of Project Key Characteristics and Timeline Lengths
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Notes: NOI-LA: Notice of intent to license application timeline. LA-LI: License application to license issuance timeline. NOI-LI: Notice of intent to license issuance
timeline. NEPA: National Environmental Policy Act timeline. Section 7: Endangered Species Act Section 7 Consultation timeline. 401: State Clean Water Act
Section 401 Certification timeline. Percent values on the bottom row of some cells represent the percentile the timeline for this project represents in the overall
sample of 107 projects used in Chapter 3: Statistical Description and Analysis of Hydropower Licensing Timelines.

Badger—Rapide Croche P-2677

Scoping meeting & Doc 1 2008-02-05 Draft EA 2010-01-20
Draft LA 2007-02-22 Notice REA 2009-03-26 401¢ issued 2011-02-17
L} T T T T L) T L]
2005 2006 2007 2008 2009 2010 2011 2012
NOI/PAD, Stage 1 consultation 2005-05-18 Scoping doc 2 2008-10-31 Final EA 2010-08-12
License Application 2007-08-29 Request 401¢c 2009-04-08 License issued 2011-05-18

Figure C3. Timeline of some major licensing milestones
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Badger-Rapide Croche Project Overview

The Badger-Rapide Croche Hydroelectric Project (Badger-Rapide Croche Project) is located in
Outagamie County, Wisconsin, and consists of the Badger and Rapide Croche Developments.
The project does not occupy any federally managed lands. The Badger Development is located in
the City of Kaukauna at the U.S. Army Corp of Engineer’s (USACE’s) Kaukauna dam. The
Rapide Croche Development is located in the Town of Buchanan at USACE’s Rapide Croche
dam. USACE operates the dams for navigation, recreation, water quality, and flood control
purposes. There are no minimum flow releases at either dam (FERC 2011).

Although this relicense proposed a number of upgrades to the Badger Development, the original
facility utilized the head created by the Kaukauna dam and flashboards installed atop the dam
and consisted of a power canal that bifurcates into a canal leading to the Old Badger powerhouse
and a power canal that led to the New Badger powerhouse. A bypassed reach extended from the
Kaukauna dam downstream to the impoundment of the City Plant Dam Project No. 1510 (FERC
2011).”! Hydro