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Project Overview ENERGY | Erergy Effoency &

Renewable Energy

Project Summary Project Information

* Reduce time and costs associated with licensing and permitting, Project Principal Investigator(s)
and compliance for MHK projects.

* Collected detailed data on environmental compliance costs and
regulatory concerns from industry and state and federal
regulatory agencies.

* Benchmarked permitting and compliance costs with other
renewable and marine technologies.

* Developed strategies and actions to reduce Samantha Eaves
permitting/compliance costs, which are well supported by
industry and state and federal regulators.

Project Objective & Impact Project Partners/Subs

Jesse Roberts

WPTO Lead

« Early MHK deployments in the U.S. have absorbed very high Kearns & West
permitting costs increasing project risk and discouraging H.T. Harvey and Associates
investment. Integral Consulting

* Thoughtful and consistent collection and classification of cost
data has facilitated an estimate of regulatory cost drivers and Project Duration
enabled development of cost-reduction strategies to achieve .« FY17
Programmatic LCOE targets. . FY20
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Alignment with the Program Rl

Marine and Hydrokinetics (MHK)
Program Strategic Approaches

Data Sharing and Analysis

Foundational Technology-
and Specific

Crosscutting Design and
R&D Validation

Reducing
Barriers to
Testing
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Alignment with the MHK Program

Reducing Barriers to Testing

Work with agencies and other groups
to ensure that existing data is well-
utilized and identify potential
improvements to regulatory processes
and requirements.

Support additional scientific research
as needed, focused on retiring or
mitigating environmental risks and
reducing costs and complexity of
environmental monitoring.

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

With extensive outreach and
discussions with regulatory
agencies, as well as with
developers, we have identified well
supported strategies and actions to
improve the efficiency and
effectiveness of the regulatory
Process.

Now that costs for conducting
specific environmental studies are
known, future efforts can use this
information to decrease study
costs.
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Alignment with the MHK Program ENERGY | 5o Sfiaeno &

Data Sharing and Analysis Two data sharing and analysis efforts
have informed development of

" Leverage expertise, technology, data, | strategies and actions to improve

methods, and lessons from the . )
international MHK community and efficiency and effectiveness of MHK

other offshore scientific and industrial | Permitting.

sectors. * Areview of costs for permitting of
other industries, including offshore
oil and gas, offshore
telecommunications, terrestrial
solar and wind projects;

 Discussions with developers and
MHK federal and state regulators
to gather quantitative data and
gualitative findings.
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Alignment with the MHK Program

Technology-Specific Design and Validation
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Improve methods for safe and cost
efficient installation, grid integration,
operations, monitoring, maintenance,
and decommissioning of MHK
technologies.

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Upfront industry costs for
conducting specific environmental
studies required for licensing and
permitting impacts the costs
associated with installation of
projects, and once operational,
compliance/monitoring costs.

These costs can have a huge
iImpact on overall project costs,
particularly in the early stages of
industry growth.

Understanding these costs from
current projects and building
strategies and actions to reduce
them will advance the industry.




P roj eCt B u d get Energy Efficiency &

Renewable Energy

Total Project Budget

FY17 FY18 - iYQZ gnly) FY17-FY19 Q1 & Q2 (October 2016 —

March 2019)
Costed Costed Costed Total Costed Tote}l
Authorized
$448K $457K $341K $1,246K $1,637K

* No-cost extension for FY20 work scope
o Funded with FY19 Carryover
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Management and Technical

Energy Efficiency &

ApproaCh ENERGY | rencwabie Energy
. Sandia
n[e ‘ National
I [a Lahoratories il H.T. HARVEY & ASSOCIATES
cansulting inc. Deep experience in all aspects of ( colomical Comeuttant
MHK research, energy economics, e el
Technical advisor on enellrgy. system dynamics, data Technical advisor with experience
monitoring tools and analysis with MHK permitting
techniques required KEARNS WEST
for MHK
environmental Industry and agency facilitation
compliance and coordination expertise
Determine Permitting and
A Strong, Compliance Costs
Integrated Team
Develop Cost Reduction Identify Cost Reduction
Pathways Pathways
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End-User Engagement and

Energy Efficiency &

Dissem i natiOn Strategy ENERGY Renewable Energy

Strategy: The purposeful inclusion of the project developer and regulators promoted transparency and confidence
in the process and outcomes of this effort, accelerating our path towards improved licensing and permitting for
MHK projects.

Other

- Labs
State and - Academia

Federal - Interested
Regulators Stakeholders

Developers
/Industry

ECCA

Project One-on-One Calls =%

Workshops 5

One-on-One Calls Webinars

Webinars 3

Reports
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Technical Accomplishments -
Gather Input from 19 Projects

U.5. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

U.S. Marine and
Hydrokinetic
Projects

August 2019

Project Size Project Status

. Completed

Active

=5 MW

1-5MwW ©n Hold

. Cancelled

<1 MW

Project Na Location Type Sub-Type Capacity (KW)
1 CalWave Central Coast, CA Wave Test Site 2-30 MW
2 Columbia Power - StingRay Wave Power System Pudget Sound, WA Wave Test Deployment 500 kW
3 Florida Atlantic University - Brower Test Site BocaRaton, FL Ocean Current Test Site N/A
4 Humboldt WaveConnect Pilot Project Central Coast, CA Wave Test Site 25 MW
5 MRECo - Bourne Tidal Test Site MA Tidal Test Site S50 kw
6 MRECo - Muskeget Channel Muskeget Channel, MA Tidal Test Deployment 5 MW
7 MNavy Wave Energy Test Site Hi Wave Test Site 1MW
& QRPC - Cobscook Bay Tidal Energy Project Eastport, ME Tidal Commercial Deployment 300 kw
9 QORPC - Igiugig Igiugig, AK Tidal Test Deployment 25kw
10 QOPT Reedsport Reedsport, OR Wave Commercial Deployment 1.5 MW
11 PacWave Newport, OR Wave Test Site 20 MW
12 PMEC - North Energy Test Site Newport, OR Wave Test Site 100 kw
13 Resolute Energy Camp Rilza Trials National Guard Base Camp Rilea - Warrenton, OR Wave Test Deployment 60 kW
14 Resolute Marine Energy - Duck Field Research Facility - USACE NC Wave Test Deployment 25 kw
15 Resolute Marine Energy Yakatut Project Yakutat, AK Wave Test Deployment 500 kW
16 Snohomish PUD - Admiralty Inlet Snohomish, WA Tidal Commercial Deployment 300 kW
17 UNC - Gulf Stream Cape Hatteras, NC Ocean Current Test Deployment N/A
18 UNC - Jeanette's Pier Nags Head, NC Wave Test Site N/A
19  |Verdant Power - Roosevelt Island Tidal Project NY Tidal Commercial Deployment 175 kw

| Water Power Technologies Offic




Technical Accomplishments Energy Efficiency &

Renewable Energy

Collected extensive data from developers on project
costs.

that are vetted and supported by state and federal

Developed a roadmap with strategies and actions
regulators and developers.

Received buy-in for implementation of these
improvements to the efficiency and effectiveness of
permitting.
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Technical Accomplishments ENERGY | Feroy Effcency &

Renewable Energy

Capacity vs Total Cost (P&L+M&C+other)

Compare All Project Types

Project Type
W Commercial

[ Test Deploymen Q [ y

lles:;te” ‘ Ca aCIt .

purstentvear » - Permitted capacity or
5.00

™ 10.00 permit requested capacity

16.00

. Total Project Cost includes:
| . permitting and licensing
costs + monitoring and
compliance costs + other
O costs)

Total Cost

4M

iM

2K OK 2K 4K 6K 8K 10K 12K 14K 16K 18K 20K
Capacity KW
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Technical Accomplishments ENERGY | Feroy Effcency &

Renewable Energy

Average Permitting/Licensing Cost across All Projects and All Studies
Grouped by Power Generation Type (Tidal and Wave)
Tidal sorted high to low - includes all three deployment types

$2,000,000
$1,800,000
B Tidal Average
$1,600,000 B wave Average
$1,400,000 Specific Tidal Studies
® s )
§1.200,000 Specific Wave Studies
$1,000,000
$800,000
$600,000
$400,000
&
$200,000 ® —
$0 ‘ S
Fish & Fisheries Marine Habitat Collision Marine Mammal Noise Avian Terrestrial Habitat
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Technical Accomplishments ENERGY | Feroy Effcency &

Renewable Energy

Average Permitting/Licensing Cost Compared To Average Monitoring/Compliance Cost
Actual and Estimates of Environmental Study Costs Combined
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Technical Accomplishments -

Energy Efficiency &

National Strategies and Actions ENERGY |rencwatic Eneray

2020 NEAR-TERM 2025 MID-TERM 2030 LONG-TERM

[FX7 Establish Framework for Sharing and Distributing MHK Information

A.1.1 MHK Permitting Guidance
A.1.2 MHK Repository

A.1.3 Regulatory Resources
A.14 Workshops

m Encourage Collaborative Industry Development

A.21 MHK Collaborative
A.2.2 Working Groups
NATIONAL

m Advance Permitting

A.3.1 FERC Licensing Process
A.3.2 USACE Nationwide Permit

m Further Scientific Knowledge and Technical Capabilities

A.41 Predictive Modeling

A.4.2 Targeted Research

A.4.3 Baseline Information
A.4.4 Technologies

A.45 Opportunities for Research
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Technical Accomplishments - s oeomeruenror | Enerqy Effiiency &
Projects Strategies and Actions ENERGY |rencuzbic Eneray

ANTICIPATED PROJECT PHASES

ADAPTIVE MANAGEMENT
PRE-NOI PERMITTING AND COMPLIANCE

A.5.1 Pre-License Meetings
A.5.2 Early Collaboration
A.5.3 Experienced Staff
A.5.4 Site Tours
A.5.5 Study Plans
A.5.6 Collaborative Drafting
A5.7 Partnerships

LICENSING
PROCESS A.5.8 Additional Efficiency

A.6.1 Adaptive Management

A.6.2 Device-level Testing for Environmental Impacts

A.6.3 Proportional Study and Monitoring Requirements
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Progress Since Project e

S u m m a ry S u b m itta I Renewable Energy

 Demonstrating linkages
in strategies and actions

6.1: ADAPTIVE
MANAGEMENT

* Hosting POET workshop
and closing webinar with
state and federal
regulators and developers

5.2: EARLY
COLLABORATION

4.4:5ITE"
CHARACTER/

MONITORING

* Developing more specific

action plans for 10 of the 43 aaseuNE 42 TARGETED
24 strategies and actions

17 | Water Power Technologies Office eere.energy.gov



U.S. DEPARTMENT OF Energy Efﬁciency &
Future Work ENERGY | renewable Eneray

» Update MHK EC cost reduction strategies document

* Report on progress on action implementation

Calwave Wave Carpet 2010
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