U.S. DEPARTMENT OF Energy Efﬁciency &

Water Power Technologies Office 2019 Peer Review ENERGY | renewable Energy

w “ ?ﬁ;’v_ < ’,/_j Y \/ SN2
Evaluation o System

WBS: 3.1.0.604

the Whooshh Fish Transp

Alison Colotelo, M.S.

Hydropower Program

Thursday, October 10, 2019 Pacific Northwest National Laboratory



Project Overview ENERGY | oo Effciency &

Renewable Energy

Project Summary Project Information

PNNL supported Whooshh Innovations Inc. through a DOE Small Project Principal Investigator(s)

Business Voucher. Through this project we accomplished two main

tasks:

1) Defined limits for evaluation criteria of new fish passage
technologies

2) Designed and executed a field evaluation of the scanning &
sorting capabilities of the volitional entry Whooshh Fish WPTO Lead

Transport System Tim Welch, Dana McCoskey
Project Objective & Impact

The objective was to clarify the regulatory process for an innovative fish
passage technology deployment, and conduct rigorous scientific Project Partners/Subs
evaluation of the Whooshh Fish Transport System’s sorting effectiveness .

. Whooshh Innovations, Inc.;
and tube-transportation effects on salmon. Hydropower owners need . .

, : , , , Washington Department of Fish &
cost-effective fish passage options that are safe, timely, and effective. Wildlife
Outcomes included a peer-reviewed publication of the system’s
performance that documented its safety when transporting fish, and a
draft Decision Tree to help Whooshh and other innovators navigate the

Alison Colotelo, Brian Bellgraph

Project Duration

regulatory review process for new fish passage technologies. This work * Project Start Date: October 1, 2017
furthered Whooshh’s commercialization goals by improving * Project End Date: December 31,
communication with regulators charged with evaluating their technology 2018

for use at hydropower projects.
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Energy Efficiency &
Renewable Energy

Alignment with the Program ENERGY

Hydropower Program Strategic Priorities

Environmental R&D and Hydrologic Systems Science

Big-Data Access and Analysis

Understand, Enable,
and Improve
Hydropower’s

Contributions to Grid

Reliability, Resilience,

and Integration

R&D to Support
Technology R&D for Modernization,
Low-Impact Upgrades and Security
Hydropower Growth for Existing Hydropower
Fleet
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Alignment with the Hydro Program ENERGY E{gﬁggaiﬁg‘:g:gfgj

Environmental R&D and Hydrologic The Whooshh Fish Transportation

Systems Science System is an innovative technology
- Develop better monitoring technologies | that could avoid, minimize, and/or
to evaluate environmental impacts mitigate the ecological impacts and
« Develop technologies and strategies that | regulatory constraints of a hydropower
avoid, minimize, or mitigate ecological dam by providing a more cost-effective
impacts and adaptable option for fish passage

* Support development of metrics for
better evaluating environmental
sustainability for new hydropower
developments

* Assess potential impacts of long-term
hydrologic variations to hydropower
generation and flexibility

* |mprove abilities to assess potential
methane emissions from reservoirs

* Better identify opportunities and weigh
potential trade-offs across multiple
objectives at basin-scales
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than conventional options such as fish
ladders and trap-and-haul.




Alignment with the Hydro Program

Technology R&D for Low-Impact

Hydropower Growth

Enable the design and development of
new Standard Modular Hydropower
(SMH) technologies for both existing
water infrastructure and new stream-
reach development. This new approach
to systems design for hydropower
projects incorporates ecological and
social objectives for river systems earlier
in design processes

Leverage new advancements in
manufacturing and materials to
dramatically lower costs of SMH
components and systems designs
Support development of necessary
testing infrastructure for new
technologies

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

The Whooshh Fish Transportation
System provides a modular fish
passage option for both existing and
new stream reach development. An
effective fish-scanning/ identification/
sorting capability could provide
automated data acquisition
capabilities to small modular
hydropower developers that may be
required for environmental
permitting/licensing.
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Project Budget ENERGY | renonable Energy

* Cost share included design, fabrication, and installation of the
test system by Whooshh Innovations

Total Project Budget — Award Information
DOE Cost-share Total
$300k $75k $375k

FY19 Total Actual Costs
FY17-FY19 Q1 & Q2 (October
2016 — March 2019)

Costed Costed Costed Total
$172k $128k $0k $300k

(Q1 & Q2 Only)
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Management and Technical

Energy Efficiency &

ApproaCh ENERGY Renewable Energy

Management Approach - Milestones & Deliverables

FY2017 FY2018 FY2019
Engaged with National Field evaluation of the
Marine Fisheries Service sorting capability of the
(NMFS) Portland Office WFTS concluded No kev milestones or
Quarter One on the study plan for accoymplishments
evaluation of the Solicited feedback from
Whooshh Fish Transport hydropower community on
System (WFTS) flow chart roadmap

Identified studv site for Delivered final memo on Peer-reviewed
Quarter Two field evalugtion flow chart roadmap manuscript published
feedback to DOE in Fisheries Research
. : Submitted manuscript for
Quarter Three Fmahz_ed Sy de_>S|gn L2l publication in Fisheries N/a
field evaluation
Research

Field evaluation of the
Quarter Four sorting capability of the
WFTS commenced

No key milestones or

: N/a
accomplishments
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https://www.sciencedirect.com/science/article/pii/S0165783618303539

Management and Technical

Energy Efficiency &

ApproaCh (Continued) ENERGY | renewable Energy

Technical Approach

* Sought input on Decision Tree from owner/operators and

regulators:

— Wisconsin DNR; Doug DeHart/Coffee Creek Consulting; Brookfield Renewables; U.S.
Fish & Wildlife Service; U.S. Forest Service; NOAA Fisheries Oregon & Washington
Coastal Office/Portland
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Management and Technical
ApproaCh (Continued) ENERGY | renewabie Energy

U.5. DEPARTMENT OF

Energy Efficiency &

Model Decision Tree for Regulatory
Conformity or Use of Novel Fish
e s Passage Technologies
(_[ Is handling of fish ]_@_?
required?

Is sorfing required to
pass full range of fish
sizes & species?

: 2

Deemed conforming for hand-
assisted passage when fish are:

Are ESA-listed fish
present in the
waterbody?

@ Used for research under take
permit (if required) Are ESA-listed
fish present in the

@ Transport of hatchery fish waterbody?

© Transferred to or from fish
handling facility

Can ESA-isted species
be excluded before

passage?

Deemed conforming for |
passage of non-ESA listed
species; however, subject
toapplicant’s site-specific
performance standards.

species be preferentially
selected for passage?

Steps required to obtain site-specific,
interagency regulatory conformity:

@ Create Bibliography

© Submit Research Introduction Paper

| Isthebamiertofish |« g € Establish Performance Standards

passage temporary? |

@ Document Study Plan, if Needed

© Perform Lab or Field Studies

Deemed conforming for ( Is the barrier currently ] @ Confirm Technology Performance
J the “end of the line” @

for fish passage? l @ Finalize Operations & Maintenance Plan

F. 7

h 4

Are there any unwanted
species or diseases that
must be prevented from

moving past the barrier?

No passage
until unwanted
species and/or
disease Issues

addressed.

‘Can unwanted species or
diseases be excluded?
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Management and Technical

Energy Efficiency &

ApproaCh (Continued) ENERGY | renewable Energy

Technical Approach

* Sought input on Decision Tree from owner/operators and

regulators:

— Wisconsin DNR; Doug DeHart/Coffee Creek Consulting; Brookfield Renewables; U.S.
Fish & Wildlife Service; U.S. Forest Service; NOAA Fisheries Oregon & Washington
Coastal Office/Portland

 Performed field evaluation with wild adult salmon
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Management and Technical

Energy Efficiency &

ApproaCh (Continued) ENERGY | renewable Energy

Technical Approach

* Sought input on Decision Tree from owner/operators and

regulators:

— Wisconsin DNR; Doug DeHart/Coffee Creek Consulting; Brookfield Renewables; U.S.
Fish & Wildlife Service; U.S. Forest Service; NOAA Fisheries Oregon & Washington
Coastal Office/Portland

* Performed field evaluation with wild adult salmon
— Swim, Scan, Slide, Sort, Glide
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Management and Technical
Approach (continued) Renewable Energy

Energy Efficiency &

Swim In
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Management and Technical

Energy Efficiency &

ApproaCh (Continued) ENERGY | renewable Energy

Technical Approach

* Sought input on Decision Tree from owner/operators and

regulators:

— Wisconsin DNR; Doug DeHart/Coffee Creek Consulting; Brookfield Renewables; U.S.
Fish & Wildlife Service; U.S. Forest Service; NOAA Fisheries Oregon & Washington
Coastal Office/Portland

 Performed field evaluation with wild adult salmon
— Swim, Scan, Slide, Sort, Glide
— Assessed Fish Health
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Management and Technical sx cevsrmensr | Enorgy Effidoncy &
ApproaCh (Contlnued) ENERGY | renewable Energy

15 | Water Power Technologies Office eere.energy.gov



Management and Technical

U.S. DEPARTMENT OF Energy Efﬁciency &

ApproaCh (Continued) ENERGY | renewable Energy

Technical Approach

* Sought input on Decision Tree from owner/operators and

regulators:

— Wisconsin DNR; Doug DeHart/Coffee Creek Consulting; Brookfield Renewables; U.S.
Fish & Wildlife Service; U.S. Forest Service; NOAA Fisheries Oregon & Washington
Coastal Office/Portland

* Performed field evaluation with wild adult salmon
— Swim, Scan, Slide, Sort, Glide
— Assessed Fish Health

 Critical Success Factors & Key Challenges Solved
— Improved communication with regulatory agencies
— Successfully integrated volitional entry of fish
— Re-affirmed safety of tube for fish transport
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End-User Engagement and Eneray Effidency &

Dissemination Strategy Renewable Energy

* Hydropower owner/operators will benefit by having cost-
effective fish passage options that are safe, timely, and
effective

e Results continue to inform how to improve environmental
outcomes of hydropower

* Published study in scientific journal reaffirms safety of the
Whooshh Fish Transport System and moving the needle
toward regulatory acceptance

« Study results featured heavily in recent media:

— Wired, CNN, USA Today, The Guardian, numerous local media
outlets
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Technical Accomplishments ENERGY |Ereroy Effciency &

Renewable Energy

* |Improved understanding of fish passage regulatory
requirements resulting in Whooshh’s improved
communication with regulatory agencies

— Clear understanding of expectations helps to guide future testing
efforts

* Confirmed, again, that the Whooshh Fish Transport System
is safe for fish
— Scientific community ‘warming up’ to safety of system

* Made significant advancements toward a volitional entry
system with effective sorting capability
— A key component toward eventual hydropower dam installation
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