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ACRONYMS

LIST OF 
ACRONYMS

The following is a list of acronyms and abbreviations used within this report. 

WPTO - Water Power Technologies Office

FERC - Federal Energy Regulatory Commission

WATT - Water Power Advancement, Technology, and Training

DOE - Department of Energy

NMREC - National Marine Renewable Energy Center

FOA - Funding Opportunity Announcement

RFI - Request for Information

EERE - Office of Energy Efficiency and Renewable Energy 

NEPA - National Environmental Protection Act

BIPOC - Black, Indigenous, and People of Color
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EXECUTIVE SUMMARY

The United States is a major contributor to global greenhouse gas emissions, and electricity generation is still 
largely reliant on fossil fuels. As the urgency to address the climate crisis mounts, there is increasing political 
will to invest in a diverse renewable energy portfolio. Utilities will need a variety of tools to move towards 
decarbonized electricity generation, and water power can both increase renewable generation and help 
stabilize the electric grid.

Water power encompasses two types of technologies: hydropower and marine energy. Hydropower uses 
free-falling or flowing water to spin a turbine that drives a generator to create electricity. It includes powered 
dams, conduit power, and pumped storage. Marine energy technologies harness energy from diverse water 
sources including waves, tides, and salinity and pressure differentials.

While hydropower currently provides a large portion of renewable energy in the United States, its generation 
has remained largely stagnant since the 1970s. Marine energy is still in the early stages of development and 
does not significantly contribute to the renewable energy mix. The Water Power Research and Development 
Act of 2020 supports both hydropower and marine energy so that they may play critical roles in the energy 
transition.

The Water Power Research and Development Act reauthorizes and funds the Department of Energy’s Water 
Power Technologies Office (WPTO) for five years. It calls for the creation of programs to improve a variety of 
technological, environmental, and social aspects of water power. Water Power Advancement, Technology, 
and Training (WATT) was designed to implement key directives of the Act.

WATT consists of four subprograms. Each addresses a specific goal of the Water Power Research and 
Development Act while helping to advance the water power sector overall. The four subprograms are:

1. Hydropower Permitting
2. Marine Energy Commercialization
3. Workforce Development
4. Equity and Inclusion

The Hydropower Permitting subprogram aims to streamline the permitting process in order to speed up 
retrofits, which will reduce infrastructure risk and add capacity. Currently, a large portion of the nation’s 
hydropower infrastructure is at or near the end of its useful life. Over one quarter of U.S. dams – both those 
that provide hydropower and those used for other purposes – are in urgent need of repair, especially given 
increasingly frequent extreme weather events. In addition, there is potential to increase capacity by adding 
hydro facilities to non-powered dams. Safety, resiliency, and capacity issues can all be addressed through 
retrofits and upgrades. 

Retrofit projects for non-federally owned hydropower plants require permit approval from the Federal 
Energy Regulatory Commission (FERC). Currently, the permitting timeline is unpredictable and subject to 
multiple delays, which makes project financing difficult. Under WATT, a dedicated liaison will be placed in the 
FERC office and will work with FERC to identify areas of improvement and implement changes. A successful 
program will increase predictability and reduce average permitting time, resulting in an increase in the 
number of dams and hydropower facilities retrofitted annually.

EXECUTIVE 
SUMMARY
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The Marine Energy Commercialization subprogram aims to help marine energy technologies bridge 
the gap between basic research and commercial application. In the United States, marine energy 
technologies are in the research and testing phases of development. These technologies are unproven 
at commercial scale, so government investment is important for continued research. 

Most research, development, and demonstration of marine energy projects take place at three 
dedicated National Marine Renewable Energy Centers (NMRECs). A fourth center is planned for 2021. 
WATT will encourage marine energy commercialization by allocating $10 million to each NMREC 
annually and hiring a full-time NMREC Technical Program Officer to work in the WPTO. 

The Workforce Development subprogram strives to develop and sustain a diverse, skilled pool of water 
power professionals. While the hydropower and marine energy industries vary significantly in maturity, 
both are in need of skilled workers. Hydropower employers across fields currently struggle to hire new 
employees, and an expanded workforce will be needed to undertake the retrofits envisioned under 
WATT’s Hydropower Permitting subprogram. The marine energy workforce is currently small and 
consists mainly of researchers and support staff, but personnel needs will grow as the sector reaches 
commercial scale.

The WATT Workforce Development subprogram will create pathways for students to enter the water 
power workforce. A full-time Workforce Development Program Manager will establish and manage a 
portfolio of paid internship and apprenticeship programs in order to encourage and equip workers 
starting careers in the water power sector.

The Equity and Inclusion subprogram intends to increase diversity among funding awardees and 
improve the consideration of environmental justice in water power. Historically, energy production 
and consumption in the United States have been largely inequitable: conventional hydropower 
projects have flooded large upstream swaths of land, disproportionately harming Native American 
communities; the health burden of fossil fuel combustion is excessively born by Black Americans; and 
recent growth in distributed energy generation has mainly benefited white Americans. In addition, 
there is limited representation of people of color in the water power workforce. 

WATT seeks to chart a more just path forward by hiring an Equity and Inclusion Contractor to revise 
guidelines for WPTO project funding and panelist selection. The new criteria will include equity and 
environmental justice considerations and prioritize the diversity of research teams and review panels. 
Success will be measured by the use of the new criteria, the increase of funding to diverse teams, and 
the equity considerations of all WPTO-funded projects. 

For all four subprograms, the first year is largely devoted to hiring, identifying baselines, and 
establishing organizational capacity. In future years, programs will be fully implemented. The program 
aims to strategically support the four key areas identified in order to spur growth in the water power 
sector overall while improving its considerations of equity. WATT will help water power become a key 
component of a just energy transition.
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The United States is currently responsible for 15% of global carbon 
emissions annually.1  Electricity generation, still largely reliant on 
fossil fuel combustion, results in approximately 30% of the country’s 
annual greenhouse gas emissions.2  At the same time, millions of 
Americans are feeling the effects of the climate crisis, and extreme 
weather events cost the United States $450 billion between 2016 
and 2018.3 As public awareness of climate change grows and 
urgency mounts, there is increasing political will to reduce reliance 
on fossil fuels and invest in a diverse renewable energy portfolio. 
The United States has a unique opportunity to lead efforts to cut 
greenhouse gas emissions and mitigate the impact of global climate 
change. With proper investment, the nation can leverage its political 
and economic power to lead the world in a just clean energy 
transition.

INTRODUCTION

INTRODUCTION

To move to a decarbonized electricity system, utilities will need 
a variety of tools to adapt to increased use of intermittent 
renewables and distributed generation.4 Hydropower and 
marine energy can stabilize the energy mix, providing reliable 
generation and ancillary grid services.5 However, these two water 
power sectors must address several key challenges in order to 
fully contribute to the energy transition. The hydropower sector 
faces a crisis of deteriorating infrastructure. It must also reckon 
with a legacy of siting injustice and address pressing workforce 
needs. Marine energy is still developing, so government 
investment is a crucial support to accelerate advancements. 
Investment should proactively seek out diverse researchers 
and stakeholders to foster innovation and avoid environmental 
injustices that have plagued other energy sectors. In order to 
successfully harness water power in the energy transition, the 
United States must address current systematic problems while 
increasing generating capacity.

Graph below
According to the EIA, the use of renewable energy sources for electricity generation in the U.S. 
has grown since the 1950s, but hydroelectric generation has not meaningfully increased since 
the 1970s. Source: U.S. Energy Information Administration.
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Water power refers to hydropower and marine energy 
technologies. Hydropower harnesses the power of water in 
motion. Electricity is produced when energy from free-falling 
or flowing water spins a turbine that drives a generator to 
create electrical energy for use in the power-grid. Hydropower 
includes powered dams, conduit power, and pumped storage. 
Marine energy technology harnesses energy from waves, 
tides, and salinity and temperature differentials to generate 
electricity. 

Two Distinct Forms of Water Power: 
Hydropower and Marine Energy

In 2019, renewable sources generated 17% of the nation’s 
electricity.6 Wind and hydropower provided the majority of that 
power as the most established forms of renewable energy. Since 
the turn of the century, total kilowatt hours (kWh) of wind and 
solar energy generation have increased by 50 and 140 times, 
respectively.7 Meanwhile, average hydroelectric generation has 
remained static, with little new hydropower capacity installed 
since the 1970s.8,9 Large conventional hydropower projects are 
capital intensive, and throughout the later decades of the 20th 
century, new capacity installations instead focused on cheap 
domestic coal and new nuclear technologies. Since the late 
1990s and early 2000s, domestic natural gas and newer forms 
of renewables have received the majority of investment in new 
capacity.10 Marine energy has yet to contribute significantly to 
the nation’s overall electricity supply. However, hydropower 
and marine energy resources have the potential to significantly 
increase electricity generation. If both are fully developed, 
they could feasibly provide the country with an additional 100 
gigawatts (GW) of renewable capacity, roughly 10% of 2019’s 
overall capacity.11,12,13 This capacity growth will depend on the 
successful deployment of marine energy technologies and on 
sufficient investment in retrofitting currently non-powered 
dams to produce electricity. In addition, water power is more 
flexible and less dependent on season, time of day, and weather 
conditions than other renewable sources like wind and solar. Its 
continued development will help balance other sources and is 
therefore highly beneficial to the decarbonization of electricity. 

Throughout the 20th century, hydroelectric dams became 
prominent features on national waterways. While these projects 
have provided a steady source of renewable energy for the 
United States, the majority of American dams were built over 
50 years ago and have begun to deteriorate.14 The problem of 
aging infrastructure can be addressed by improving the rate of 
renovations and retrofits for existing facilities. A large hydropower 
workforce is needed to assess the numerous high risk projects 
across the country. However, the 2020 U.S. Energy and 
Employment Report signaled significant challenges in hiring new 
employees and a lack of diversity across the hydropower sector.15  
A concerted effort must be made in developing this workforce 
and improving sector-wide diversity.

The renewable energy transition needs to be built on inclusivity. 
On top of improving diversity in the workforce, considerations of 
equity need to be integrated into the evaluation process for the 
siting of new water power projects. In the past, hydropower siting 
resulted in forced displacement of Native American communities. 
Future site selection must focus on equity, especially as 
commercialized marine energy technologies are connected to the 
electric grid.

Given the exciting potential of water power and the critical 
challenges facing the sector, the Water Power Research 
and Development Act allocates crucial investment and 
government support to advance both hydropower and 
marine energy in the United States.

INTRODUCTION
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LEGISLATION

The Water Power Research and Development Act expands 
programs for hydropower, pumped storage, and marine 
energy technologies within the United States through research, 
development, demonstration, and commercial application. 
Sponsored by representatives Suzanne Bonamici (D-OR), Don 
Young (R-AK), Ted Deutch (D-FL), David McKinley (R-WV), and 
Eddie Bernice Johnson (D-TX), the Act amends Subtitle C of the 
Energy Independence and Security Act of 2007 to reinstate and 
increase expired appropriations for marine energy and to add 
support for hydropower.18 The bipartisan support for the Act 
signals widespread approval for increased energy independence 
through water power technologies. 

The Act reauthorizes and funds the WPTO for five more years. 
It calls for a wide range of programs to address technological, 
social, and environmental aspects of water power. Water Power 
Advancement, Technology, and Training (WATT) was designed to 
address a subset of key goals.

Representative Bonamici, who introduced the bill in March 2020, 
commented, “The power of waves, tides, and currents from our 
ocean can be captured and converted into clean, renewable energy 
to power our homes, buildings, and communities. Marine energy is 
one of the last untapped renewable energy sources.”19

The Water Power Technologies Office (WPTO) operates under the 
Department of Energy (DOE) and is responsible for advancing 
marine energy and hydropower technologies. Through research 
partnerships with National Laboratories, universities, industry, 
and other federal agencies, the Office funds and enables research, 
development, and testing of water power technologies.16 Research 
is targeted towards encouraging the private sector interest and 
investment needed to commercialize water power technologies.17 

Water Power Technologies Office

THE WATER POWER 
RESEARCH AND DEVELOPMENT ACT
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PROGRAMS

WATT was designed to address key challenges facing water power in 
the United States. It seeks to ameliorate the deteriorating condition 
of existing hydropower infrastructure, the underdeveloped state 
of marine energy, an insufficient and unrepresentative water 
power workforce, and a legacy of injustice in energy development. 
WATT’s four subprograms address these challenges by improving 
the hydropower permitting process, investing in marine energy 
commercialization efforts, developing a diverse and skilled 
workforce, and improving equity in future water power projects. The 
subprograms are:

1. Hydropower Permitting
2. Marine Energy Commercialization
3. Workforce Development
4. Equity and Inclusion

The organizational chart above outlines the organizational restructuring needed during the first year of the WATT program. Proposed staffing 
additions are: a full-time Federal Energy Regulatory Commission (FERC) Liaison, a full-time Workforce Development Program Manager, a full-time 
National Marine Renewable Energy Center (NMREC) Technical Program Officer, and an Equity and Inclusion Contractor.

WATER POWER TECHNOLOGIES OFFICE ORGANIZATIONAL STRUCTURE

This report focuses on the program’s first year. During the first 
year, baseline data will be collected and quantitative targets for 
success will be formulated for each subprogram. Subsequently, 
progress will be monitored quarterly, and targets reevaluated 
yearly.

By design, WATT does not address all challenges and 
opportunities of the water power sector, and it is intended to be 
complemented by other programs funded by the Water Power 
Research and Development Act. However, WATT’s subprograms 
address important obstacles and have the potential to spur an 
exciting advancement of water power.

Each subprogram is described in further detail below. The 
program budget and master calendar can be found in Appendices 
A and B.

11
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Federal Energy Regulatory 
Commission

The Federal Energy Regulatory 
Commission, or FERC, is responsible for 
regulating multiple forms of energy in the 
United States. Its responsibilities include 
regulating interstate transmission of 
electricity, oil, and natural gas, as well 
as private, municipal, and state-owned 
hydropower projects. FERC is the final 
arbiter of permits for new hydropower, 
reauthorizations, and changes to existing 
hydropower facilities.

HYDROPOWER
PERMITTING

SUBPROGRAM: Hydropower Permitting

In 1880, the first American hydroelectric dam was built, powering 
a small number of storefronts in Grand Rapids, Michigan.20 Now, 
over 90,000 powered and non-powered dams cover the country’s 
waterways, but only 3% of them produce electricity. Non-powered 
dams serve a range of purposes, from small impoundments 
controlling irrigation on farms to large projects that maintain 
navigational depths in large rivers.21 Existing non-powered dams could 
provide 12 GW of capacity if retrofitted to generate electricity.22  

In addition to retrofitting non-powered dams and increasing the 
production capacity of existing hydroelectric facilities, retrofit projects 
can also address the risks posed by aging dam infrastructure. The 
2017 Infrastructure Report Card, compiled by the American Society 
of Civil Engineers, found approximately 27,000 dams with significant 
or high-hazard potential, requiring urgent improvements. A dam is 
classified as high-hazard potential if its failure would threaten human 
lives and cause significant economic losses.23  As climate change 
increases the frequency of severe weather, it is imperative to address 
these needs. 

Safety, capacity, and resiliency challenges can be addressed 
through renovations, retrofits and upgrades of existing hydropower 
installations. Retrofit projects for non-federally owned hydropower 
require permit approval from the Federal Energy Regulatory 
Commission (FERC).24 Currently, permit approval can take upwards of 
ten years. The process can suffer delays at multiple points, including 
during the initial study period, public comment periods, and National 
Environmental Policy Act (NEPA) assessment. The timeline is often 
subject to high levels of uncertainty, with multiple steps dependent 
on information from outside agencies which cannot be predictably 
scheduled. The length and uncertainty of the permitting process 
add expense and risk to retrofitting projects. Project developers and 
investors rely on predictable schedules and development expenses 
to determine the financial feasibility of a project. An unpredictable 
permitting timeline causes difficulty securing project finance at 
a reasonable cost, therefore increasing the overall expense and 
decreasing the likelihood of completion.25  

BACKGROUND
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WATT aims to address these challenges by streamlining the 
permitting process for converting non-powered dams into 
hydroelectric facilities and upgrading and renovating existing 
hydroelectric facilities. Reducing the time frame and level of 
uncertainty can facilitate an increased rate of project completion. 
However, improving the permitting process is a task which involves 
multiple stakeholders and agencies. As the process ultimately 
falls under the jurisdiction of FERC, the WPTO will need to work 
closely with FERC staff to understand the issues within the existing 
process and identify possible solutions.

Under this subprogram, a dedicated liaison will be placed in 
the FERC office to facilitate information sharing between FERC 
and the WPTO. The liaison will be hired internally within the 
Department of Energy and will report to the WPTO’s Hydropower 
Program Manager. They will identify areas to improve the 
permitting process and work with FERC on implementing these 
changes. As part of this process, they will gather feedback from 
external stakeholders, including industry representatives, project 
developers, state and local governments, and relevant federal 
agencies. By the end of the first year, the liaison will release a 
public report on their findings and recommendations for the 
permitting process. This subprogram will require minimal funding 
as the only major expense is the salary of the liaison. 

SUBPROGRAM

The ultimate goals of this subprogram are to reduce the number 
of dams at risk of failure due to aging infrastructure, increase 
their resilience in the face of extreme weather, and increase 
the power output of the country’s hydropower network. To do 
so, WATT aims to establish concrete changes to the permitting 
process that result in more predictable and shorter average 
time between submission and approval of upgrades. Permitting 
is not the sole solution to the challenges of aging infrastructure 
and extreme weather resiliency, but reducing the permitting 
burden will make the retrofitting process easier and less 
expensive. Applicants who wish to make improvements will be 
more likely to complete them. An effectively expedited process 
will increase the number of dams and hydropower facilities 
retrofitted annually while maintaining adequate environmental 
review.

What will success look like?

There are three different licensing processes that projects can follow. Below, the “Integrated Licensing Process” is outlined. The other 
options involve similar steps but are conducted in different orders and with varying amounts of FERC involvement in pre-filing steps.

THE PERMITTING PROCESS:26,27 

SUBPROGRAM: Hydropower Permitting
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THE BOISE RIVER DIVERSION POWER PLANT

Originally completed in 1912, the Boise River Diversion Power Plant was relegated to reserve status 
in 1982 due to its deteriorating condition.28 Its out-of-date design meant that the plant could not 
generate power in low river flow conditions without manual intervention.29 Initially, the plant was not 
upgraded during the 1980s because coal prices were low, meaning investment in hydropower was 
not competitive. Research into upgrades began in 1990, and a permit was finally granted in 2000.30 
The renovation allowed the plant to run efficiently in all river conditions and more than doubled its 
capacity from 1.5 MW to 3.45 MW.31  A shorter permitting time could have resulted in the project 
being completed closer to 1990 than 2004, decreasing Idaho’s reliance on fossil fuels in the interim 
years. Facilitating shorter permitting times will help restore more hydroelectric plants and enable 
them to achieve similar results.

14



SUBPROGRAM: Hydropower Permitting

Aerial photo of the Anderson 
Ranch Dam (part of the Boise 
Project). Source: Bureau of Rec-
lamation.

Photo previous page

The Cascade Dam (located on the 
Boise River). Source: Bureau of 
Reclamation.

Photo above
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MARINE ENERGY 
COMMERCIALIZATION

SUBPROGRAM: Marine Energy Commercialization

In the United States, most marine energy technologies are still in 
the research and testing phases of development. Marine energy 
has unique hurdles compared to other forms of renewable 
energy such as wind and solar. Harsh waves and corrosive 
marine conditions, unknown marine ecosystem impacts, and the 
sheer technical complexity of harnessing energy from marine 
environments impede advancement and commercialization.32,33 
While some public-private partnerships to expand marine 
energy exist, in the absence of broad private sector investment, 
government funding is needed to support continued research, 
development and commercialization activities. 

Many research, development, and demonstration projects occur 
at dedicated centers for marine energy research. The United 
States currently hosts three NMRECs: the Pacific Marine Energy 
Center operated by Oregon State University, University of 
Washington, and University of Alaska Fairbanks; the Southeast 
National Marine Renewable Energy Center operated by Florida 
Atlantic University; and the Hawai’i National Marine Renewable 
Energy Center operated by University of Hawai’i at Mānoa. 
Additionally, the DOE announced funding for a fourth center 
in March 2020, expected to be located in the northeast region 
of the United States.34 These centers combine the intellectual 
and financial resources of universities and private partners to 
research, develop, and demonstrate marine energy generation 
with the ultimate goal of commercialization.35,36,37 Despite the 
success of NMRECs, significant funding is still needed to advance 
these projects towards widespread commercial viability.38 

BACKGROUND SUBPROGRAM

The subprogram prioritizes the advancement and expansion 
of the NMREC network. Supporting the network will accelerate 
primary research and robust testing of new technologies and 
help bridge the gap between basic research and industry 
investment. Better developed technologies will attract private 
investors and reduce the risk involved in establishing utility scale 
projects.

The Water Power Research and Development Act allocates 
grant funding specifically to NMRECs. In the first year of the 
program, a total of $40 million will be granted to NMRECs to 
fund marine energy commercialization projects. This amount 
includes funding allocations for the existing NMRECs as well as 
the proposed Atlantic Marine Energy Center.39 

Under WATT, a full-time NMREC Technical Program Officer 
will be hired in 2021. Working under the WPTO’s Operations 
Supervisor, this staff member will facilitate contracts with 
existing and developing NMRECs to accelerate the funding 
process. This will allow the WPTO to efficiently process an 
increased number of funding requests from and distributions to 
NMRECs, using funds allocated under the Water Power Research 
and Development Act. The NMREC Technical Program Officer 
will also be responsible for measuring and reporting progress to 
the WPTO under federal funding guidelines.

SUBPROGRAM: Marine Energy Commercialization
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PacWave, PMEC. Source: DOE's Water Power Technologies Office. 

Photo below

PMEC AND PACWAVE

The Pacific Marine Energy Center (PMEC) is developing a unique 
wave energy testing site, known as PacWave, off the coast 
of Oregon. Through partnerships with the European Marine 
Energy Center, National Renewable Energy Laboratories, private 
companies, and the Department of Energy (DOE), PMEC’s test 
facility takes a crucial step towards commercially viable wave 
energy generation. The facility allows grid-connected testing at 
a commercial scale for a range of wave energy devices, 
including floating buoys and snake-like attenuators. Without the 
cooperation of multiple public and private partners, it would be 
difficult to raise sufficient funds to test on this scale. One of the 
goals of the Water Power Research and Development Act is to 
support these activities by providing funding for NMRECs and 
university research departments. By allocating grant funds to 
NMREC projects such as PacWave, WATT provides critical 
support for commercial scale testing of wave energy.

The Marine Energy Commercialization subprogram is designed 
to support emerging marine energy technologies in the 
uncertain phase of development between basic research and 
commercial application. Success would be evident if one or 
more technologies studied at NMRECs were commercially scaled 
and grid connected in the United States. However, five years is a 
fairly short amount of time for commercial scale application of 
a new technology. Even if the ultimate goal were not achieved 
during WATT’s initial five years, success would be evident by 
an increase in the number of tests and demonstrations held at 
NMRECs, an increase in capacity of those demonstrations, or 
a decrease in costs. In the first year, steps towards these goals 
will be full distribution of funding and improved efficiency and 
monitoring of grant distribution.

What will success look like?

SUBPROGRAM: Marine Energy Commercialization
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WORKFORCE 
DEVELOPMENT

The hydropower and marine energy workforces comprise a diverse 
range of skills and positions. Hydropower, being well established, 
has a workforce that includes engineers, construction workers, 
technicians, and management staff. Much of the marine energy 
workforce is made up of research teams and related support staff, 
due to the immaturity of the sector. Despite these differences, both 
forms of water power have significant workforce requirements. 
Investing in the expansion and training of a diverse workforce will 
help each sector overcome the other challenges presented above.

For hydropower, few stakeholders propose constructing new 
dams in the United States due to limited space and significant 
environmental impact. Instead, a robust workforce is needed to 
monitor and assess the existing infrastructure and to address the 
mounting requirements for improvements and retrofits. The 2020 
U.S. Energy and Employment Report, compiled by the National 
Association of State Energy Officials and the Energy Futures 
Initiative, shows that hydroelectric employers across all fields have 
struggled to hire new employees. In 2019, up to 90% of employers 
reported having a “somewhat difficult” or “very difficult” time hiring 
new staff.40  Addressing these hiring challenges will help achieve 
the critical improvements necessary to maintain the safety and 
productivity of the nation’s dam infrastructure.

As the future market for marine energy is still uncertain, estimates 
for workforce size of a developed marine energy industry vary. 
The Ocean Renewable Energy Coalition provides one estimate; it 
predicts that marine energy could support around 36,000 jobs, the 
vast majority of which would be newly created, while providing the 
United States with 15 GW of capacity by 2030.41 In order to expand 
the workforce to accommodate the adoption of these technologies 
on a commercial scale, it will be necessary to encourage more 
students and young people to pursue relevant qualifications and 
skills.

PacWave Technician, PMEC.  Source: PacWave Energy.

SUBPROGRAM: Workforce Development

Photo above

BACKGROUND

SUBPROGRAM

WATT aims to equip young people with the credentials and 
skills necessary to secure employment in water power while 
establishing the workforce necessary for the sector to grow 
and advance. The workforce development subprogram will 
create pathways for high school, trade school, and university 
students to enter the water power workforce through internship 
opportunities and educational programs. A specific focus on 
students and early-career professionals will give the industry a 
strong foundation.

In 2021, WATT will hire a Workforce Development Program 
Manager to oversee the subprogram. Acting within the WPTO, this 
staff member will work with National Laboratories, NMRECs, and 
other public and private organizations to establish a program of 
paid internship and apprenticeship opportunities. The Workforce 
Development Program Manager will manage the portfolio of 
these programs and compile documentation of best practices.

During the first year of the program, expenses will be minimal as 
the Workforce Development Program Manager works within the 
WPTO to establish the program and network of opportunities. For 
the following four years, vocational opportunities will be funded 
by Water Power Research and Development Act appropriations.
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Hydropower engineers assess a dam.  Source: Getty Images.Photo above

The Workforce Development subprogram seeks to develop a 
diverse, skilled pool of water power professionals to help the 
industry grow and sustain over the coming decades. Change 
will not come immediately, but the strategic work done by the 
Workforce Program Manager in the first year will set the stage 
for the development of a strong federal network of education 
and training programs. In year two and beyond, funding will be 
allocated to paid internship and apprenticeship programs to 
meet the demonstrated workforce needs of the water power 
sector. Success will be measured by the number of graduates of 
those programs, as well as the number of students completing 
non-federal degree and vocational programs. Over its five 
years, the program aims to see an increase in the number of 
workers employed in water power, an easier hiring landscape for 
employers, and an improvement in workforce diversity.

DOE GRADUATE TRAINING PROGRAM

On a broader scale, the DOE’s Office of Energy Efficiency and 
Renewable Energy (EERE) is working to encourage the growth of 
the skilled workforce across multiple offices and roles. A recent 
Funding Opportunity Announcement (FOA) called for graduate 
education programs that are jointly administered by universities 
and National Laboratories and focus on the science and 
engineering skills essential to the work of the EERE. By funding 
these programs, the EERE hopes to help students and graduates 
become more aware of the careers available in renewable energy 
and energy efficiency and equip them with the necessary skills 
to succeed in these roles. WATT will provide complementary 
opportunities specifically in the water power sector.

What will success look like?

SUBPROGRAM: Workforce Development
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EQUITY AND 
INCLUSION

SUBPROGRAM: Equity and Inclusion

Inequality and injustice are prevalent throughout much of 
America’s energy history. Conventional hydropower projects 
flood large areas upstream of the infrastructure, resulting in the 
displacement of people living in these areas. Historically, Native 
American communities have been disproportionately impacted 
by these injustices. Projects such as the Dalles Dam in Oregon, 
the Elwha Dam in Washington, and the Pick-Sloan Missouri Basin 
Program along the Missouri River have infringed upon tribal 
rights.42 The flooding of these lands cannot be meaningfully 
reversed, but WATT can help ensure that future hydropower 
projects work to empower underserved populations instead of 
undermining them.

Even in the United States today, access to reliable, non-polluting, 
renewable energy is not equitably distributed. The health 
burden of fossil fuel combustion is disproportionately born 
by Black Americans.43 Additionally, much of the recent growth 
in distributed solar generation has directly benefited white 
households, even when accounting for income differences.44 
While these are mostly urban problems, many rural residents, 
including Native American communities, are increasingly 
vulnerable to losing their electricity supply due to wildfires or 
other climate related impacts.45 

In addition to these injustices, there is limited Black, Indigenous, 
and People of Color (BIPOC) representation within the water 
power workforce.  White-identifying workers dominate the 
hydropower sector, comprising almost 70% of the total 
workforce. For marine energy, the lack of diversity in research 
and development stems from a larger issue: the proportion of 
people of color on research teams across sectors is less than 
half of what would be representative of the national population. 
Improving representation is especially important because more 
diverse research teams tend to work more effectively and with 
fewer biases than white-dominated teams.46  In order to achieve 
a just energy transition, the water power workforce needs to 
provide both equal opportunity in hiring BIPOC workers and 
equal access to reliable, non-polluting electricity for BIPOC 
communities.

BACKGROUND

SUBPROGRAM

WATT will address these issues in two ways. First, equity 
and environmental justice criteria will be incorporated into 
the WPTO’s funding application process to ensure research 
teams and project developers consider the impact of their 
work on underrepresented communities. Further, the internal 
diversity of research teams will be considered in applications. 
Secondly, the selection process for Merit and Peer Review 
Panels will be amended to prioritize representatives from 
Minority Serving Institutions or tribal entities. Merit Review 
Panels assess funding applications; Peer Review Panels 
examine the progress of funded projects. By intentionally 
increasing the diversity of panelists, the program aims to 
encourage the funding of projects involving diverse research 
teams, Minority Serving Institutions, and tribal entities.

An Equity and Inclusion Contractor will be engaged on a short-
term contract in 2021 to evaluate the current requirements 
for project funding and develop more equitable criteria. 
They will gather information from internal and external 
stakeholders and update the project review criteria and the 
panelist selection criteria accordingly. Engaging the contractor 
is the only major expense of this subprogram, and the goals 
should be achieved without major ongoing program costs. 
During the contract period, an existing WPTO staff member 
will be trained to monitor the progress and outcomes of the 
program and call for additional contract labor if needed.

WATT’s Equity and Inclusion subprogram aims to improve 
diversity among water power researchers and provide a 
stronger focus on equity in funded projects. By the end of the 
first year, a successful subprogram will develop new project 
review and panelist selection criteria. In subsequent years, 
staff monitoring will ensure that the criteria is achieving its 
stated aims and will call for updates as needed. A successful 
program will result in an increase in the number of grants and 
amount of funding awarded to projects with diverse research 
teams or collaborating with Minority Serving Institutions or 
tribal entities, and it will ensure an equitable legacy for all 
WPTO funded projects. This subprogram could ultimately 
expand to other Department of Energy offices, improving 
diversity and equity considerations in federal funding of all 
types of renewable energy projects.

What will success look like?

SUBPROGRAM: Equity and Inclusion
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RivGen Power System Celebration including representatives of DOE, Alaska Senator 
Lisa Murkowski's office, First Alaskans Institute, Alaska Governor Mike Dunleavy, 
and ORPC CEO Chris Sauer. Source: Austin MacDaniel, Governor Dunleavy's Office.

Photo above

IGIUGIG VILLAGE HYDROKINETIC PROJECT

The remote Igiugig Village in Alaska recently installed a RivGen hydrokinetic system on the 
Kvichak River. This project, achieved with the support of the WPTO and the First Alaskans 
Institute, was the first instance of FERC issuing a hydrokinetic permit to a U.S. tribal entity. 
The RivGen device uses the fast-flowing currents of the Kvichak River to spin a turbine 
and generate up to half of the community’s electricity, without altering the flow of the 
river. Importantly for the residents, there has been no evidence that the device will impact 
the local salmon population. Previously, the village was largely dependent on diesel for 
electricity generation, which is costly, causes air pollution during combustion, and poses 
a risk of land and water pollution if spilled. If plans to install a second RivGen device are 
successful, Igiugig Village will reduce its reliance on diesel by 90%. WATT’s addition of 
representatives from tribal entities to Peer Review and Merit Review Panels seeks to spur 
investment in similar projects.

SUBPROGRAM: Equity and Inclusion
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Across the subprograms, the first year is largely devoted to hiring, 
identifying baselines, and establishing organizational capacity to 
address the challenges present in the water power sector. The WPTO 
operates with minimal staff and organizational budget, channeling 
the majority of its funding to grants and public or private contracts. 
The WATT program follows the same principle, hiring only three full 
time staff members and one short term contractor to achieve its 
goals. As a result, the staffing budget requirements within the first 
year are minimal, and the total budget is dominated by grantmaking 
to the NMRECs. In subsequent years, total budget requirements will 
increase as further grants are awarded to projects aligned with the 
goals of the program and the WPTO.

The United States’ electricity sector faces an urgent need to 
decarbonize, which will require a mix of established and emerging 
solutions. The WATT program will strategically support water 
power technologies, facilitating their integration into a reliable and 
renewable electricity system. With a relatively small budget, WATT 
will spur hydropower improvements by taking on permitting 
backlogs. It will drive innovation in new marine technologies, 
advancing them to utility scale deployment. It will support the 
workers who will power the energy transition and ensure that the 
benefits of the expanded water power sector are equitably 
distributed. Overall, the WATT program will improve the water power 
sector and help it become a critical component of the United States’ 
just energy transition.

CONCLUSION

CONCLUSION

Photo next page

Glen Canyon Dam, on the Arizona-Utah 
border
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Q1 Q2 Q3 Q4 Total

Hydropower Permitting $34,750 $34,750 $34,750 $34,750 $139,000

Marine Energy Commercialization $0 $0 $21,000 $21,000 $42,000

Workforce Development $0 $0 $29,500 $29,500 $58,000

Equity and Inclusion $0 $ 162,500 $ 162,500 $0 $ 325,000

Facilities, Administration and Travel $ 26,750 $ 26,750 $30,750 $30,750 $115,000

Grants $10,000,000 $10,000,000 $10,000,000 $10,000,000 $ 40,000,000

Total Budget Request for 
First Fiscal Year

$ 40,679,000

PROGRAM BUDGET
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APPENDIX A

The first year budget for WATT is dominated by grant funding to the NMREC system. The Water Power Research and Development Act 
allocates grants to institutions of higher education of up to $10 million annually. WATT will utilize this funding to achieve its marine energy 
commercialization goals. It aims to disperse $10 million in grant funding to each NMREC each year. 

Aside from grant funding, WATT’s budget is primarily directed towards staffing costs for new full-time employees (listed in Personal Services) 
and contract labor (listed in Other than Personal Services.)

APPENDIX A 
YEAR 1 PROGRAM BUDGET



LINE ITEM BUDGET - PERSONAL SERVICES

Q1 Q2 Q3 Q4

PS- Year 1 (Staffing Posi-

tions: salaries and fringe 

benefits)

Total 

Annu-

al FTE

Annual 

Salary

# of 

FTE
Cost

# of 

FTE
Cost

# of 

FTE
Cost

# of 

FTE
Cost Total Cost

FERC Liaison (Washington, D.C.)

Salary- GS- 13 1 $103,000 0.25 $25,750 0.25 $25,750 0.25 $25,750 0.25 $25,750 $103,000

Fringe Benefits 35% $9,000 $9,000 $9,000 $9,000 $36,000

NMREC Technical Program Officer (Golden, CO)

Salary- GS-10 0.5* $62,000 0 $0 0 $0 0.25 $15,500 0.25 $15,500 $31,000

Fringe Benefits 35% $0 $0 $5,500 $5,500 $11,000

Workforce Development Program Manager (Washington, D.C.)

Salary- GS-12 0.5* $86,000 0 $0 0 $0 0.25 $21,500 0.25 $21,500 $43,000

Fringe Benefits 35% $0 $0 $7,500 $7,500 $15,000

Total $239,000

LINE ITEM BUDGET -  OTHER THAN PERSONAL SERVICES

OTPS- Year 1 Q1 Q2 Q3 Q4 Total

Contractor- Inclusion and Equity

Equity and Inclusion Contractor $0 $162,500 $162,500 $0 $325,000

$260/hr x 1250 hrs (31 weeks)

Grants

NMRECs $10,000,000 $10,000,000 $10,000,000 $10,000,000 $40,000,000

Facilities and Administration

14% of budget excluding grant funds $26,750 $26,750 $26,750 $26,750 $107,000

Domestic travel $0 $0 $4,000 $4,000 $8,000

Total $40,440,000

*The NMREC Technical Program Officer and the Workforce Development Program Manager are full-time positions with expected
start dates of July 1, 2021. Therefore, 0.5 full-time equivalents have been budgeted for each position for 2021.
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APPENDIX B

APPENDIX B
YEAR 1 MASTER CALENDAR

HYDROPOWER PERMITTING YEAR 1 CALENDAR

The master calendar for the WATT includes four calendars, one for each of the four subprograms: Hydropower Permitting; Marine Energy 
Commercialization; Workforce Development; and Equity and Inclusion. Each calendar highlights the key phases during year one.



27

MARINE ENERGY COMMERCIALIZATION YEAR 1 CALENDAR

APPENDIX B
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APPENDIX B

WORKFORCE DEVELOPMENT YEAR 1 CALENDAR
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APPENDIX B

EQUITY AND INCLUSION YEAR 1 CALENDAR



APPENDIX B

EQUITY AND INCLUSION YEAR 1 CALENDAR (CONTINUED)
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