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Figure 3. Range expansion maps of all four species of Asian carp: Green circles represent the data

points of occurrences before the reporting period (before October 2016); red triangles identify the new

data points collected in from October 2016-September 2017; yellow triangles indicate occurrences that
expanded the range of that species. Source: USGS NAS Database
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Populations of Bighead and Silver Carp in the Illinois River are generally characterized by pool. For
reference, Figure 4 below illustrates the pools in the upper Illinois River, and the stages of invasion
for Bighead and Silver Carp within the IWW.
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Figure 4. Bighead and Silver Carp Status in the Upper Illinois River

Based on the proximity of established populations of Bighead and Silver Carp in the lower
(downstream) segments of the Illinois River, intensive ongoing monitoring and control efforts have
been focused on the CAWS to improve the understanding of the population dynamics and lower the
level of risk from fish moving upstream toward the Great Lakes.

In 2018, a standardized Silver Carp demographics protocol was initiated to quantify relative
abundance, inform decision support tools, such as the SEACarP model, and evaluate management
actions. Protocols were built on results of a two-year gear evaluation study indicating that the
electrified dozer trawl has the ability to characterize a Silver Carp population because of the wide
size ranges of fish sampled in a reasonable amount of time. The protocol was replicated in spring
and fall in five pools of the Illinois River (Marseilles, Starved Rock, Peoria, LaGrange, and Alton) to
determine when year class strength is set, quantify recruitment, and estimate growth of small fish.
Overall, 2,804 Silver Carp measuring 1.5 to 34 inches were captured (Figure 5 on the next page).
The relative abundances of the different pools were indicative of the longitudinal pattern observed in
the Illinois River characterization maps (Figures 2 and 4, Pages 8 and 11, respectively).
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3.0 INTERAGENCY CAWS ASIAN CARP PROGRAM

The interagency CAWS Asian Carp Program began in 2009 with efforts to support electric barrier
maintenance within the CAWS. The formation of the ACRCC initially brought together the
agencies potentially affected by the expansion of Asian carp into new waterway systems. The
scope of effort has since evolved beyond a singular focus on the CAWS to now include other
potential pathways for Asian carp introduction, including secondary pathways of aquatic invasive
species (AIS) introduction as indicated in the Great Lakes and Mississippi River Interbasin Study
(GLMRIS) report. The ACRCC'’s efforts are now binational and Great Lakes basin-wide in scope,
encompassing 27 agencies and organizations in the U.S. and Canada. The ACRCC'’s efforts and
mission are complementary to other interagency resource governance initiatives to address AlS
threats in the Great Lakes, and the partnership strives to coordinate broadly and regularly with all
entities.

Numerous key initiatives were addressed through the 2018 Asian Carp Action Plan and many
will continue in 2019. ACRCC initiatives for 2019 include increased efforts for detection of
Asian carp of various life stages using comprehensive and targeted sampling, continued
development of control technologies, and identification of opportunities for their field
implementation. The ACRCC will also emphasize coordination of collaborative interagency
efforts within and between basins, and program support. In addition, ACRCC continues its focus
on development of control alternatives at Brandon Road Lock and Dam to further explore
pathway closure opportunities. Accomplishments achieved in 2018 and initiatives planned for
2019 are highlighted below.

3.1. PREVENTION ACTIONS

The ACRCC is undertaking a number of prevention actions to address existing pathways to the Great
Lakes. These efforts include:

3.1.1 Operate and Maintain Current Barrier System in the CAWS

USACE operates three different types of fish deterrent measures (bypass barrier, electric barriers, and
bar screens on sluice gates) in the CAWS, each designed to prevent movement of Asian carp toward
the Great Lakes in a
different manner. The
Bypass Barrier
physically blocks
known bypasses around
the EDBS from the Des

—
—a Lake Michigan
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5.1.9 Enforcement

The Canadian Federal Government’s national AIS regulations came into effect in the summer of
2015. These regulations prohibit the import, transport, possession, sale, and control of high-risk
AIS. These regulations complement provincial regulations and strengthen Canada’s collaborative
ability, along with the U.S., to protect the Canadian waters of the Great Lakes from AlS, including
Asian carp. DFO continues to gather data on current live trade of Asian carp through a newly
implemented joint project (“Single Window Initiative”) between DFO and the Canada Border
Services Agency. This information will be used to provide support to enforcement agencies in both
Canada and the U.S. to prevent movement of live Asian carp through trade, and potential
introduction into the Great Lakes. Starting in April 2019, new resources will be provided within
DFO for more on the ground enforcement of these regulations.

5.2 ONTARIO

OMNRF has the lead provincial role to prevent the introduction, establishment, and spread of AIS and
their negative effects on Ontario's environment, economy, and society. OMNRE’s responsibilities
include:

5.2.1 Surveillance and Monitoring

OMNREF continued its monitoring activities in 2018 for the Canadian waters of the Great Lakes and
their tributaries. Efforts focused on monitoring and assessment on Lake Erie and its tributaries, Lake
St. Clair, the St. Clair River, southern Lake Huron, and the St. Lawrence River. eDNA is a key
technique used for monitoring in these locations. In 2018, 101 sites were sampled in the Great Lakes
watershed for eDNA. Many sites were sampled on multiple dates, for a total of 188 sampling events.
Over 800 water samples were collected by OMNREF field staff and analyzed by the OMNRF Aquatic
Genetics Laboratory, located at Trent University. There were three positive detections for Grass Carp
in 2018. These samples were collected in Big Creek, Belle River, and Lake St. Clair. In response to
these detections, OMNRF staff collected additional water samples at and near these sites. There were
no further eDNA detections as a result of follow up sampling. Surveillance plans for 2019 are
currently being developed by the Ministry.

OMNRF also conducts a variety of fisheries assessment programs throughout the Canadian waters of
the Great Lakes and their tributaries. These programs are used to assess the status of sport and
commercial species as well as the prey fish that these fisheries rely on. Asian carp may be
encountered through the course of these activities if they are present. In addition, OMNREF has a close
relationship with commercial and sport fishers. These stakeholders are well informed of concerns
regarding Asian carp and contact OMNREF and its partner agencies when they encounter suspect fish.

5.2.2 eDNA Research

OMNRF eDNA research has focused on quantifying sensitivity and specificity of eDNA assays,
discriminating between detection failure and true absence, as well as testing and validating other
eDNA markers and systems. Experimental eDNA trials with noninvasive species are being used to
confirm taxonomic specificity and the spatial, temporal, and quantitative sensitivity of eEDNA
detection. OMNRF research has validated markers for all four species of Asian carp, enabling
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surveillance for Black, Bighead, Silver, and Grass Carp. Ongoing eDNA research is assessing the
sensitivity and cost-effectiveness of community metabarcoding for species detection.

5.2.3 Asian Carp Response Plan

OMNRF has developed a provincial Asian Carp Response Plan in partnership with DFO. The Asian
Carp Response Plan outlines procedures for implementation of an agency response if Asian carp are
detected in Ontario waters. The province has undertaken several simulation exercises to test the plan
and improve agency-wide preparedness. In April 2016, OMNREF participated in the on-water response
exercise led by DFO to test coordination between the agencies. OMNRF and DFO have also field
tested the plan, in conjunction with other partners, in response to actual captures of Grass Carp in the
Ontario portions of Lakes Ontario, Erie, and Huron. Based on additional field experience, new
science, and continued coordination with U.S. partners, OMNRF and DFO meet annually to review,
refine, and improve this response plan.

5.2.4 Qutreach Activities

The Ontario-wide Invading Species Awareness Program has been a partnership initiative of the
OMNRF and OFAH since 1992. The program focuses on the promotion of public awareness and
prevention of the spread of invasive species. The program is also designed to track and monitor the
occurrence and distribution of invasive species, including Asian carp. The program includes a toll-free
hotline (1-800-563-7711) and website (www.invading species.com) hosted by OFAH, as well as a
web-based reporting and tracking system called Early Detection and Distribution Mapping System
Ontario (EDDMapS Ontario), which also has a mobile app for Apple and Android devices. EDDMapS
Ontario is designed to allow users to quickly view and report invasive species sightings. All potential
reports of Asian carp received by OFAH or through EDDMapS Ontario are sent to OMNRF and DFO
for identification and possible response. OFAH conducts extensive outreach with anglers and provides
materials that help anglers discriminate between Asian carp and other native species.

As part of the province’s cooperative efforts with commercial fishers, specific Asian carp outreach
materials have been provided to commercial fishers to assist in identification and reporting. OMNRF
has received a number of Grass Carp captured by commercial fishers the past few years as a result of
this additional outreach. As well, reports of other non-native species captures have been received
through this valuable partnership.

OMNRF has developed additional partnerships, including the Invasive Species Centre, the Ontario
Invasive Plant Council, and others to deliver various aquatic invasive species programs across the
province, including outreach, communications, and development of best management practices.
OMNREF partnered with the Canadian federal government in 2009 to establish the Invasive Species
Centre as a hub of collaboration and knowledge sharing. The mission of the Invasive Species Centre is
to connect stakeholders, knowledge and technology to prevent and reduce the spread of invasive
species. The Invasive Species Centre supports research, management and policy for a wide range of
invasive species, including invasive fishes such as Asian carp.

5.2.5 Regulations

In 2005, Ontario made it illegal to possess live Asian carp. In 2015, Ontario enacted standalone
invasive species legislation, the Invasive Species Act, which came into force on November 3, 2016.
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This Act regulated all four species of Asian carp. Possessing, transporting, propagating, buying,
selling, leasing, trading, and bringing Asian carp into Ontario is prohibited, unless the fish are dead
and eviscerated. At the same time, Ontario also regulated four other species of fishes, three aquatic
invertebrates, nine plants, and one family of fishes. The Act provides a suite of provincial tools that
will allow Ontario to take action, while continuing to work with partners and complement the role of
the Canadian federal government. The act will:

e Provide a strong legislative framework to better prevent, detect, rapidly respond to, and, where
feasible, eradicate invasive species.

e Promote shared accountability for managing invasive species.

e Hold those responsible accountable for costs of control and eradication through strong
penalties and cost recovery of expenses for managing invasive species.

e Use a risk-based approach that considers the full range of threats, costs, and benefits to the
environment, society, and the economy.

5.3 QUEBEC

Among its mandates, the MFFP of Québec is responsible for the development and conservation of
aquatic wildlife resources. It includes prevention, monitoring and control of AlS. To fulfill these
mandates, the Québec Government has initiated an Asian carp Program in April 2016. The main
objectives of this provincial program are to develop an expertise on Asian carp, to create and maintain
collaborative works with DFO, OMNRF and American governmental agencies. In addition, important
efforts are dedicated within the province of Québec toward surveillance, research, risk assessment,
outreach and regulation/law enforcement.

5.3.1 Asian Carp Status in Québec

In May 2016, a commercial fisherman targeting common carp caught a Grass Carp in the St.
Lawrence River near Contrecoeur (45°50'59.82"N, -73°14'57.25"0) using large mesh-sized gillnets
(11.5 inches stretched mesh). The Grass Carp captured was a 9-year old diploid female measuring
1.26 meters and weighting 29 kilograms. Analyses of otolith chemistry revealed that this fish was
likely born in the wild (the otolith core has a lower oxygen isotope signature than that of a specimen
born in aquaculture facilities) and according to the strontium (Sr) to calcium (Ca) ratios, the fish lived
its first 4 years of life in a relatively stable habitat before making numerous movements between water
masses with contrasting chemistry. In addition, eDNA surveys conducted in 2015 and 2016 revealed
the presence of Grass Carp genetic material in 16 out of the 110 sites sampled throughout the St.
Lawrence River and some of its tributaries. No positive signals were detected for the Silver Carp and
Bighead Carp. Based on the capture of one specimen and the recurrent presence of positive eDNA
signals throughout the St. Lawrence, the Grass Carp is considered to be present in the system. Two
main colonization routes provided by the hydrological connections are considered (1) the St.
Lawrence River and the Great Lakes and (2) the connected Richelieu River / Lake Champlain /
Hudson River systems. However, since Grass Carp eDNA has been observed in a lake unconnected to
the St. Lawrence River or its tributaries, other vector of introduction are present and their importance
has to be assessed.
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5.3.2 Regulation

Since 2012, the possession of live individuals from the four species composing the Asian carp species
complex is illegal in Québec. The commerce of dead individuals or products derived from these
species is still allowed. Regulation respecting aquaculture and the sale of fish
(http://legisquebec.gouv.qgc.ca/en/ShowDoc/cr/C-61.1,%20r.%207) render illegal aquarium fish-
keeping, production, keeping in captivity, breeding, stocking, transport, sale and purchase all live fish
listed in the schedule IV (http://legisquebec.gouv.qc.ca/en/ShowDoc/cr/C-61.1,%20r.%207). Grass,
Silver, Bighead and Black carp are among the 17 fish and aquatic invertebrate species listed so far. To
prevent further spread of Asian carp or other invasive species, the MFFP has recently amended the
provincial baitfish regulation. Since April 2017, it is now completely forbidden to use live fish as bait
throughout the province of Québec. Only dead baitfish are permitted during winter fishing in some
specific regions (https://mffp.gouv.qc.ca/english/publications/online/wildlife/fishing-
regulations/general-regulations/bait-fish.asp).

5.3.3 Surveillance Activities

eDNA monitoring - Annual eDNA surveys are conducted over a 230 kilometer stretch of the St.
Lawrence River, from Lake Saint Francis downstream to Lake Saint-Pierre. Surveys also target the
Richelieu River, a tributary connecting the St. Lawrence River to Lake Champlain. In 2015 and 2016,
a total of 110 stations were sampled, and sampling effort has increased to approximately 325 stations
per year since 2017. Sampling sites are determined according to the presence of potential habitats for
Grass Carp, areas where positive detections occurred in previous years. Grass Carp DNA was detected
at 11 sites out of 323 in 2017 and analysis of samples taken in 2018 is still underway.

Traditional gear sampling surveys — A dedicated survey targeting Grass Carp is in place since May
2017. The major technique employed is herding fish in gillnets or trammel nets using one
electrofishing boat (similar as in Marson et al., 2016) and using electrofishing transects.
Approximately 30 days per year are dedicated to the capture of Grass Carp between May and
September. No Grass Carp has been caught yet during fishing surveys; the MFFP is working to
improve the fishing techniques employed as well as better selecting sampling sites and periods
targeted for fishing. A part of these actions is conducted in collaboration with agencies working on
Grass Carp surveillance and monitoring surveys.

Ichthyological Surveys as a Surveillance Tool — All MFFP crews working in lakes and fluvial
sections of the St. Lawrence River are briefed about the possibility that they may catch Grass Carp and
other Asian carp. Identification keys and standardized protocols following the capture of Asian carp
species were distributed and explained to all MFFP staff. Each year since 1995, the MFFP has
implemented a standardized ichthyological survey allowing monitoring of fish diversity, distribution
and abundance throughout the St. Lawrence or the Richelieu River (see Foubert et al. 2018). Field
work dedicated for this survey spans over six weeks each year and fish are captured using multi-mesh
gillnets and standardized seine nets.

Network for Detection of AIS by Commercial Fishermen - In addition to governmental surveys,
commercial fishermen are also contributing to the surveillance of aquatic invasive species through a
volunteer network coordinated by the MFFP since 2003. All the members of the Network for
Detection of AIS by Commercial Fishermen receive annually protocols related to Grass Carp,
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identification keys and other relevant information. The utility of such a collaborative effort has been
proved by the fact that the only wild specimen of Asian carp caught in Québec waters was reported by
a member of this network (see Asian carp status in Québec above).

Citizen Collaboration — A provincial protocol to manage public sightings was created in 2017. Every
public sighting follows the same standardized process of validation and, if needed, a rapid response. In
2017 and 2018, 46 and 23 observations were reported to the MFFP respectively. Citizens contacted
the MFFP mostly through e-mail. The two species misidentified the most frequently as Asian carp
were the Common Carp and the Fallfish (Semotilus corporalis). However, one valid observation
which was reported resulted in the seizure of three live Grass Carp kept illegally in an establishment
of Montreal (July 2017). A second, highly likely, observation led to a field operation in May 2018 in
order to validating the presence of live Grass Carp in an inland lake. The response action has been
realized in collaboration with DFO for the benefit of any future joint action and also served as an
invaluable opportunity to directly transfer expertise between both agencies in the context of a real-life
event.

5.3.4 Outreach

MFFP developed outreach tools with the objective of helping to identify Asian carp and inviting
citizens to report their sightings. A flyer presents the four species of Asian carp with identification
criteria and facts regarding their biology. Additional species frequently misidentified for Asian carp
were included: Common Carp, Fallfish as well as the Copper Redhorse (Moxostoma hubbsi). The
latter species is endemic to the Province of Québec and is listed under the federal Species at Risk Act.
Citizens are invited to take care to not harm or kill such fish. Flyers and stickers are available both in
French and English and are distributed throughout the Province
(https://mffp.gouv.qgc.ca/english/wildlife/fishing/pdf/asian-carps-key-characteristics.pdf). Information
about the Asian carp biology and their impact is also available on the MFFP website
(https://mffp.gouv.qc.ca/english/wildlife/fishing/species/asian-carps.jsp).

The MFFP is also collaborating with the Stratégies Saint-Laurent, a local non-governmental
organization conducting outreach activities in all administrative regions where Asian carp may be
observed by citizens. Information and awareness campaigns are conducted targeting various
audiences, with the objective of educating the public on identifying Asian carp, their biology, the
ongoing North American invasion and understanding their impacts on the ecosystems.

5.3.5 Research on Persistence and Spread of eDNA in Natural Systems

MFFP is conducting research in collaboration with Laval University (Québec) to test in situ the
persistence and spread of eDNA in relation with water masses of St. Lawrence River: brown water
from the Ottawa River and blue water from the Great Lakes are flowing side by side with little
mixing. Retention cages containing Brown Trout (Salmo trutta) or Rainbow Trout (Oncorhynchus
mykiss), which are unlikely to be found in the system, are used as proxies for assessing the potential
for positively detecting eDNA at various distance from cages (up to 5000 meters downstream). A
study assessing the performance of the various water sampling strategies has also been done: 1) 950
milliliters (mL) of surface water centrifugated, 2) 250 mL of surface water filtered with a syringe, 3)
250 mL of an integrated water column filtered with a syringe and 4) 2000 mL of an integrated water
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column filtered with a drill pump. More experiments are planned over the next 3 years to test the
capacity to detect Asian carp eDNA under different weather conditions and timespan.

5.3.6 Analysis on Risk of Spread in Inland Waters

An analysis of potential dispersal of Asian carp from the St. Lawrence River toward Queébec inland
waters is underway. Aerial photography and satellite imaging were used for the identification and
mapping of existing barriers restricting upstream movements. These analyses will allow the
determination of tributaries at risk of invasion by Asian carp from the St. Lawrence River. The ability
to pass nearly 300 potential barriers was assessed by examining the size, the geographical position, the
presence of structures favoring passage of fish (e.g., fish ladders, canals, and locks). The resulting
maps cover an area extending from Ontario to the Saguenay River. This analysis will be an important
management tool, helping in the planning and prioritizing of monitoring activities as well as in
identifying possible sites for implementing mitigation measures such as selective or repulsive barriers.

5.3.7 Actions Planned for 2019
The following activities are planned for 2019:

e Pursuing surveillance activities, outreach and in situ experiments on eDNA persistence and
spread.

e Refining of the dispersal analysis using habitat data to include the likelihood for local
establishment.

e ldentifying tributaries and areas within the St. Lawrence River itself with habitat
characteristics suitable for Grass Carp reproduction.

e Assessing the legal and illegal markets where Asian carp are distributed and sold in Québec.
The release of live fish is recognized as an important vector of AIS introduction and this risk is
presently unknown in the Province of Québec. This work will be realized in collaboration with
MFFP’s Wildlife officers and investigators.
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FY 2019 Asian Carp Action Plan Funding
(All proposed federal actions are subject to final Congressional appropriations.)
Updated September 20, 2019

GLRI Agency
No. Agency |[Title Funding FY Funding
2019 ($) FY2019 ($)
P-1 USACE Electric Dispersal Barriers $0 $18,720,000
P-2 USACE Evaluation of Electroshock Avoidance Behaviors in Asian Carp $450,000 $0
P-3 UscG Barrier Operational Risk Assessment $10,000 $5,000
P-4 USGS USGS Support of Brandon Road Study $79,000 $0
g P.5 USACE Great Lakes Mississippi River Interbasin Study (GLMRIS) - Brandon $0 $200,000
= Road
=
2 P-6 UsSCG Brandon Road Lock and Dam Operational Risk Assessment $10,000 $10,000
o
S
o P-7 USACE Ohio-Erie Canal ANS Barrier Project $1,080,000 $0
P-7 Ohio DNR  |Ohio-Erie Canal ANS Barrier Project $100,000 $0
P-8 USACE Little Killbuck Creek - USACE Peer Review $58,000 $0
P.9 Ohio DNR Closure and Monitoring of the Potential Pathway at Little Killbuck $742,000 $0
Creek
.. Community Action Initiatives to Increase Awareness, Surveillance,
P10 Ulingts ONR and Enforcement of Unlawful Live Asian Carp S20;000 100,000
c-1 USFWS Optimization of Mass Removal Techniques $0 $120,000
C-2 USFWS Asian Carp Population Suppression in the lllinois River $295,000 $35,000
C-3 lllinois DNR |Contract Fishing for Asian Carp Detection and Removal $1,500,000 $0
c-4 lllinois DNR E|.1ha.nce¢_:i Contract Removal of Asian Carp in the Peoria Pool of the $153,015 $100,000
lllinois River
C5 lllinois DNR Enhanced Contract Removal, Marketing, Assessment, and $550,000 $0
Management
c6 USFWS Asian Carp Population Model to Support an Adaptive Management $147,000 $0
Framework
C-6 USGS Asian Carp Population Model to Support an Adaptive Management $100,005 $80,000
Framework
M-1 NOAA Food Web Modeling to Support Risk Assessment of Asian Carp in $105,000 $17,250
the Great Lakes
c
-g M-2 USFWS Great Lakes Asian Carp Monitoring Program $350,000 $1,150,000
©
=
T>u M-3 USFWS USFWS Barge Entrainment and Asian Carp Interaction Study $0 $300,000
(]
g M-4 USFWS Asian Carp Demographics - USWFS $545,000 $70,000
©
%5 M-5 USGS Asian Carp Demographics - USGS $45,000 $30,000
,3 M-6 USFWS Des Plaines River and Overflow Monitoring $15,000 $0
c
o
S M-7 USFWS lllinois River Monitoring and Response Team Support $113,500 $275,000
o : —— . ="
_g M-8 USFWS H.abltat Use and Movement of Juvenile Silver Carp in the lllinois $225,000 $300,000
S River
L4 . . . . . . .
8 M-9 USFWS Distribution and Movement of Small Asian Carp in the lllinois $320,000 $300,000
> Waterway
i M-10 USGS USGS lllinois River Monitoring and Evaluation Project $370,000 $370,000

Page 1 of 4



FY 2019 Asian Carp Action Plan Funding
(All proposed federal actions are subject to final Congressional appropriations.)
Updated September 20, 2019

GLRI Agency
No. Agency |[Title Funding FY Funding
2019 ($) FY2019 ($)
M-11 Illinois DNR |Enhanced Detection Above and Below Electric Barriers $2,950,000 $0
M-12 lllinois DNR |Ecosystem Assessment in the Upper lllinois River $350,000 $0
M-13 lllinois DNR |lllinois River Stock Assessment/Management Alternatives $450,000 $0
eDNA: USFWS Midwest Region Fisheries Program Capacity for
=% HEaris eDNA Sampling and eDNA Sample Processing $0 2,400,000
M-15 USGS Advanced Molecular Tools for Tracking Asian Carp $0 $800,000
M-16 USACE Telemetry in the Upper lllinois Waterway $0 $200,000
M-17 USFWS Telemetry Support for the Asian Carp Population Model (SEACarP) $140,000 $0
M-18 USFWS USFWS lllinois River Hydroacoustics $135,000 $0
M-19 USGS USGS Telemetry Project $449,000 $227,250
T1 USACE USACE Acoustic Deterrents for Asian Carp $1,506,180 $0
T-2 USFWS USFWS Acoustic Deterrents for Asian Carp $1,350,000 $800,000
T-3 USGS USGS Acoustic Deterrents for Asian Carp $2,100,000 $300,000
T-4 USACE USACE Carbon Dioxide Deterrence for Asian Carp $450,000 $0
T-5 USGS USGS Carbon Dioxide Deterrence for Asian Carp $470,000 $420,000
T-6 USGS Developing Species-Specific Control Systems for Asian Carp $190,000 $650,000
T-7 USGS Monitoring at the Electric Dispersal Barrier with Remote Sensing $30,000 $0
T8 USACE E).q?erlr.nental Testing of Sill Bubble Curtains for Barge Entrainment $440,000 $0
Mitigation
T-9 USGS Barge Entrainment/Sill Bubble Curtain Evaluation $95,000 $0
T10 USGS Develt?pment of Unified Method and Other Mass Removal Harvest $368,000 $615,000
Techniques
T11 USGS Assessment of Hydraulic and Wate.r-Quallty Influences on $50,000 $59,400
Waterways to Develop Control Options
T-12 USFWS Technology Registration and Environmental Review $140,000 $0
T-13 Illinois DNR |Evaluation of Gear and Novel Approaches - Modular Electric Barrier $15,000 $0
R-1 LB 3l ACRCC Contingency Actions in the Upper lllinois River $0 $0
USACE
BC-1 USFWS Black Carp Monitoring, Assessment, and Control $175,000 $100,000
BC-1 UsSGS Black Carp Monitoring, Assessment, and Control $377,000 $102,000
BC-1 lllinois DNR  |Black Carp Monitoring, Assessment, and Control $175,000 $0
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FY 2019 Asian Carp Action Plan Funding
(All proposed federal actions are subject to final Congressional appropriations.)
Updated September 20, 2019

GLRI Agency
No. Agency |Title Funding FY Funding
2019 ($) FY2019 ($)
GC-1 USFWS Adaptive Grass Carp Response and Monitoring in Lake Erie $60,000 $375,000
GC-1 USGS Adaptive Grass Carp Response and Monitoring in Lake Erie $300,000 $779,048
GC-1 Ohio DNR Adaptive Grass Carp Response and Monitoring in Lake Erie $340,000 $0
GC-1 Michigan DNR |Adaptive Grass Carp Response and Monitoring in Lake Erie $300,000 $250,000
g s
£ ® Comm-1 USFWS ACRCC Strategic Communications $250,000 $100,000
o 9
OFc
& o PO-1 USFWS ACRCC Partnership Operations $75,000 $75,000
55
o Administrative and Facilitation Support for the Chicago Area
g g L HISEWS Waterway System Aquatic Invasive Species Stakeholder Group $87.300 $0
o o
e o PO-3 USACE ACRCC Monitoring and Response Team Support $100,000 $0
TOTAL FUNDING $21,480,000 $30,434,948

All FY 2019 Funding Projectsions are based on the Consolidated Appropriations Action 2019 (Public Law 116-6).
USACE GLRI Funding increased by $480,000 (P-7).

GLRI Funding moved between USACE and Ohio DNR for the three action items. (Original funding for P-9
was $800,000; moved $18,000 to P-8 and $40,00 to GC-1).
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Technology Development Action Item 1

In addition to field-testing acoustic deterrent systems, research efforts in the lab will continue to
refine and optimize acoustic playbacks (i.e., frequencies, amplitudes and patterns), and deterrent
design to repel Asian carp while preventing injury to native species. Future actions will focus on
refining the sound characteristics that elicit the greatest response in these species in biologically
motivated states (i.e., hunger, reproduction, etc.). This template outlines the goal and objective of
three separate sub-projects:

e Deployment and evaluation of a bio-acoustic fish fence (BAFF) (by Fish Guidance Systems)
system at Barkley Lock and Dam, led by USFWS, and includes USGS and USACE
participation costs.

e Development, implementation, assessment of an ADS at Lock and Dam 19 (Mississippi
River) or surrogate location, is led by USGS and includes USFWS and USACE costs for this
project for FY 2019, include all equipment purchases, engineering, design, operation, and
maintenance for the first year.

e Ongoing research and development related to acoustic deterrents is led by USACE ERDC
and includes engineering of new acoustic signals and testing of signals in ponds and/or the
field on Asian carp and native fishes as well as acoustic deterrent designs.

Summary of Actions to Date:

Prior to 2018, significant lab and pond testing was completed to assess the potential of underwater
sounds to deter Bighead and Silver Carp. Pure tones (a suite of five specific tones testing
independently) were found less effective than the use of a broadband 100hp boat motor acoustic
stimulus. Further testing using the 100-horsepower boat motor was completed at Morris, Illinois and
in ponds at USGS UMESC. Over the past year, additional actions from USGS include:

e Finish auditory evoked potentials (AEPs) and follow-up behavioral tests on Silver Carp and
Bighead carp, and AEPs for Black Carp and Grass Carp to determine efficacy of sound as
potential deterrents for these fishes (USGS.)

e Supported screening and selection a new set of acoustic signals and tested those at USGS
Columbia Environmental Research Center (CERC) ponds with Silver Carp (USGS and
ERDC.)

e Participated in multi-agency workgroup to assess implementation of a BAFF system at
Barkley Lock.

e Study Plan developed for implementation of an ADS on the Wabash River. Equipment set-up
and fish tagging initialized (USGS, ERDC, Purdue).

e Develop multi-agency science team for large-scale deployments in the Mississippi River
basin.

Proposed Actions for FY 2019:
Below are USACE activities by sub-project.
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Barkley Lock and Dam Bio-Acoustic Fish Fence (BAFF) Deployment (LEAD: USFWS)

e Continue coordination among multi-agency science and evaluation team for large-scale
experimental deployment of the BAFF at Barkley Lock and Dam (Cumberland River,
Kentucky).

e Completing (continuation) environmental assessment and compliance.

e Develop a science and evaluation BAFF study plan, disseminate to partner agencies and
stakeholders.

e Coordination of navigation operations and support of the maintenance of the installed
equipment.

e Overview of engineering design and installment.

e Equipment monitoring (system operations changes with use, navigation, and temporal
variation).

e Support multi-agency team (USFWS et al.) as needed.
Lock and Dam 19 (or alternative location) for ADS Deployment (LEAD: USGS)

e Continue coordination among multi-agency science and evaluation team for large-scale
experimental deployments at Lock and Dam 19 (Mississippi River, lowa) (multi-agency).

Develop 3-year study plan including agency roles, timelines, and deliverables.
Permitting inclusive of 408 and interagency coordination.
Communication.

(@)
(@)
(@)
o ADS efficacy, fish passage.

e Collect or provide data relevant to ADS deployment:

o Ambient acoustic monitoring.
o Sound propagation model.
o Lock operations by season and daily.

e Develop acoustic array design.
e Provide engineering review of construction design.

Research and Development (lab/field testing, or applicable to multiple locations; LEAD: USACE)

e Develop new engineered sounds, specifically designed to deter Asian carp and limit impacts
on native fishes.

e In-pond testing of new engineered sounds on motivated Asian carp and native species.

e In-river testing of new engineered sounds on wild Asian carp and native species.

e Development of underwater acoustic deterrent systems for various deployment scenarios.

e Support multi-agency team (USGS et al.) as needed.

Expected Milestones:
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Potential Out-year Actions (Subject to Future Appropriations):
Barkley Lock and Dam BAFF Deployment (LEAD: USFWS)

e Continue coordination among multi-agency science and evaluation team for large-scale
experimental deployment of the BAFF at Barkley Lock and Dam (Cumberland River,
Kentucky).

e Support USFWS and collaborating agencies with analysis of fish movement and behavior.

e Continue coordination among multi-agency science and evaluation team for large-scale
experimental deployment of the BAFF at Barkley Lock and Dam (Cumberland River,
Kentucky).

e Completing (continuation) environmental assessment and compliance.

e Develop a science and evaluation BAFF study plan, disseminate to partner agencies and
stakeholders.

e Coordination of navigation operations and support of the maintenance of the installed
equipment.

e Overview of engineering design and installment.

e Equipment monitoring (system operations changes with use, navigation, and temporal
variation).

e Support multi-agency team (USFWS et al.) as needed.

e Continue coordination among multi-agency science and evaluation team for large-scale
experimental deployment of the BAFF at Barkley Lock and Dam (Cumberland River,
Kentucky).

e Coordination of navigation operations and support of the maintenance of the installed
equipment.

e Equipment monitoring (system operations changes with use, navigation, and temporal
variation).

e Support multi-agency team (USFWS et al.) as needed.

e Continue coordination among multi-agency science and evaluation team for large-scale
experimental deployment of the BAFF at Barkley Lock and Dam (Cumberland River,
Kentucky).

e Coordination of navigation operations and support of the maintenance of the installed
equipment.

e Equipment monitoring (system operations changes with use, navigation, and temporal
variation).

e Support multi-agency team (USFWS et al.) as needed.

e Demobilization of BAFF and project closeout.

Lock and Dam 19 (or alternative location) for ADS Deployment (LEAD: USGS)

e Continue coordination among multi-agency science and evaluation team for large-scale
experimental deployments at Lock and Dam 19 (Mississippi River, lowa) (multi-agency).
e Overview of engineering design and installment.
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Equipment monitoring (system operations changes with use, navigation, and temporal
variation).

o Analyses of ADS operational changes.
Support multi-agency team (USGS et al.) as needed.

Continue coordination among multi-agency science and evaluation team for large-scale
experimental deployments at Lock and Dam 19 (Mississippi River, lowa) (multi-agency).
Equipment monitoring (system operations changes with use, navigation, and temporal
variation).

o Analyses of ADS operational changes.
Support multi-agency team (USGS et al.) as needed.

Research and Development (lab/field testing, or applicable to multiple locations; LEAD: USACE)

Behavioral tests of new acoustic stimuli on Grass Carp and Black Carp.
Assist ERDC, as needed, with development and testing of newly engineered sounds.

o In-river testing of new engineered sounds on wild fish.

o Finish analyses of pond work and develop publications/report.
Initiate 2-D predictive movement model of fish in response to sound using large-scale field
test location (Brandon Road Lock and Dam, Lock and Dam 19, etc.) as case study for use at
other deployment sites (with ERDC).
Development of long-term remote performance monitoring of fish and acoustics to support
federal and state agencies.
Initiate additional deployments at targeted locations as appropriate and coordinated among
the interagency planning team.

Develop new engineered sounds, specifically designed to deter AC and limit impacts on
native fishes.

In-pond testing of new engineered sounds on motivated fish.

In-river testing of new engineered sounds on wild fish.

Support multi-agency team (USGS et al.) as needed.

Behavioral tests of acoustic stimuli on Grass Carp and Black Carp.

Initiate 2-D predictive movement model of fish in response to sound using large scale field
test locations (Brandon Road Lock and Dam, Lock and Dam 19) as case study for use at
other deployment sites.

Support multi-agency team (USGS et al.) as needed.

What Is Deliverable for this Project:

Study and Project Plan for installing an ADS at Lock and Dam 19 (or surrogate location).
Full deployment and evaluation of an ADS at Lock and Dam 19.

Peer reviewed publication or report on fish movement and passage at sites where acoustic
deterrents are deployed.

Peer reviewed publication or report on additional testing of acoustic signal on Asian carp and
native fish in a field setting.
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Expected Completion Date for Project: Completion of large-scale deployments is estimated for
2023.

Potential Hurdles: Multi-agency communication, contracts for large-scale deployments, permitting
timelines.

How will the results of this project be disseminated?

e Peer-reviewed reports and/or publications.

e Public Asian Carp Regional Coordinating Committee announcements and web articles as
necessary.

e Webinars to partners.
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T-2 USFWS Acoustic Deterrents for Asian Carp
Lead Agency: U.S. Fish and Wildlife Service (USFWS)

Agency Collaboration: U.S. Geological Survey (USGS), U.S. Army Corps of Engineers (USACE),
lowa Department of Natural Resources (DNR), Illinois DNR, Kentucky Department of Fish
and Wildlife (DFW), University of Minnesota (UMn)

FY 2019 Funding Table:

Sub-project Agency Funding Ifl; ﬂg?ngﬁgqﬁ;?eg
Barkley Lock and Dam BAFF $800,000 $1,275,000
Lock and Dam #19 (or Alt. Loc.) ADS $0 $75,000
Research & Development of ADS $0 $0
Total $800,000 $1,350,000

* All FY 2019 Funding Projections are based on the Consolidated Appropriations Act 2019 (Public Law 116-6).
Project Explanation

Summary of Actions to Date: USFWS continues to work closely with USGS and USACE to
further understand how underwater sound can be successfully applied in the field as a deterrent for
Asian carp. In FY 2018, a contract was awarded to Fish Guidance Systems, Ltd. (FGS) to design,
build, install and operate a bio-acoustic fish fence (BAFF) at the lock approach of Barkley Lock on
the Cumberland River in Kentucky. The BAFF system will be evaluated beginning in FY 2019, and
state and federal agencies, along with UMn, have formed a Research Team to develop a draft Study
Plan Design. Extensive collaboration with the USACE Nashville District is ongoing throughout the
design, install, and operational phases of the project.

Installation of the Barkley acoustic deterrent system, slated for Feb-April 2019, will require
additional support in FY 2019, as well as ongoing operational costs of running the system, and the
evaluation of the technology using a combination of monitoring tools and approaches. Coordination
efforts initiated in FY 2018 in the Upper Mississippi River (UMR) for acoustic deterrent system
testing will continue and will also involve assisting the a UMR research group with
acquiring/providing baseline data on native species and Asian carp to inform the evaluation of the
Acoustic Deterrent System (ADS) at that location and the study design.

Proposed Actions for FY 2019:
Barkley BAFF Deployment Project:

e Continue to lead coordination among multi-agency science and evaluation team for large-
scale experimental deployment of a BAFF at Barkley Dam (Cumberland River, Kentucky).

¢ Implement study design for Barkley BAFF evaluation in coordination with other agency
partners applying a multi-layer approach using hydroacoustics, telemetry and sonar
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technologies to track fish passage at the site and associated fish behaviors at the BAFF
(Carterville, La Crosse FWCOs). The acquisition of equipment (HTI tags (200-300 fish),
array, and receivers) and installation will be supported by this template, as well as data
analyses and coordination among agencies throughout the evaluation.

Support of ambient sound measurements to provide baseline model data.

Continue to support continuing lease costs (Operating Year 1) routine maintenance, and
operational needs for the BAFF system, including compressor, power and utility costs.

UMR/Lock and Dam 19 (proposed) ADS Deployment Project:

Continue coordination among the multi-agency science and evaluation team to determine
feasibility for large-scale experimental deployments at Lock and Dam19.

o Coordinate with other state, federal agencies to develop study plan including agency

roles, timelines, and deliverables.

Acquire additional baseline fish population data, ARIS, native fish passage, or other
determined baseline data needs (La Crosse FWCO).
Contribute to the completion of an assessment/monitoring plan and help to develop long-term
equipment maintenance, monitoring, and communication plan.

Expected Milestones:

Continued coordination ongoing among multi-agency teams for Barkley and UMR field tests.
October 2018: Initiate IAA with USACE and USGS for partnership coordination on acoustic
testing.

November 2018- March 2019: Finalize study design and purchase monitoring equipment
(Barkley).

January- April 2019: Barkley BAFF System Installation.

February/March 2019: Support of baseline sound measurements to provide baseline model
data.

March/April 2019: Initiate on-the-water activities for Barkley BAFF evaluation.

Potential Out-year Actions (Subject to Future Appropriations):

Facilitate federal-state partner coordination for acoustic deterrent system planning and
deployment at Upper Mississippi River Lock and Dam 19.

Evaluate contractual agreement for continued support of OP Year 2 and/or equipment
purchase - Barkley.

Monitor and evaluate how large field-deployed acoustic deterrent systems function in areas
that contain Asian carp present in high numbers.

Monitor and evaluate the installed arrays for potential impacts to native fishes.

Analyze project data from Barkley and utilize data to inform Spatially Explicit Asian Carp
Population (SEACarP) model deterrent/harvest optimization.

Initiate additional deployments at targeted locations as appropriate and coordinated among the
interagency planning team.
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What Is Deliverable for this Project: Proof-of-concept field test of a particular acoustic deterrent
technology (BAFF); performance information of such system at a lock where Asian carp are
established. Research outcome will be significant to continued acoustic testing.

Expected Completion Date for Project: FY 2022

Potential Hurdles:

e Technical complexity, equipment integrity and performance, and locational challenges (lock
environment) that will constrain access for surveillance and maintenance.

e Discharge ports along river wall of lock will be evaluated for fish passage year 1 and may
require additional acoustic deterrent equipment for testing.

How will the results of this project be disseminated?

e Public and stakeholder meetings, media, congressional communication coordinated via
federal and state channels. Kentucky DFW is primary local dissemination lead.
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hunger, reproduction, etc.). This template outlines the goal and objective of three separate sub-
projects:

Deployment and evaluation of a bio-acoustic fish fence (BAFF) system at Barkley Lock and
Dam, led by USFWS, and includes USGS participation costs.

Development, implementation, assessment of an Acoustic Deterrent System (ADS) at Lock
and Dam 19 (Mississippi River) or surrogate location, is a sub-project led by USGS includes
personnel costs and projected USGS costs for this project for FY 2019 include all equipment
purchases, engineering, design, operation, and maintenance for the first year.

Ongoing Research and Development related to acoustic deterrents This sub-project is led by
USACE ERDC and includes engineering of new acoustic signals and testing of signals in
ponds and/or the field on Asian carp and native fishes.

Summary of Actions to Date:

Prior to 2018, significant lab and pond testing was completed to assess the potential of underwater
sounds to deter Bighead and Silver Carp. Pure tones (a suite of five specific tones testing
independently) were found less effective than the use of a broadband 100hp boat motor acoustic
stimulus. Further testing using the 100-horsepower boat motor was completed at Morris, Illinois and
in ponds at USGS UMESC. Over the past year, additional actions from USGS include:

Finish auditory evoked potentials (AEPs) and follow-up behavioral tests on Silver Carp and
Bighead carp, and AEPs for Black Carp and Grass Carp to determine efficacy of sound as
potential deterrents for these fishes (USGS).

Supported screening and selection a new set of acoustic signals and tested those at USGS
Columbia Environmental Research Center (CERC) ponds with Silver Carp (USGS and
ERDC).

Participated in multi-agency workgroup to assess implementation of a BAFF system at
Barkley Lock.

Study Plan developed for implementation of an ADS on the Wabash River. Equipment set-up
and fish tagging initialized (USGS, ERDC, Purdue).

Develop multi-agency science team for large-scale deployments in the Mississippi River
basin.

Proposed Actions for FY 2019:
Please refer to Cover Template for full project task description; below are USGS activities by sub-

project.

Barkley Lock and Dam BAFF Deployment (LEAD: USFWS):

Continue coordination among multi-agency science and evaluation team for large-scale
experimental deployments at Barkley Dam (Cumberland River, Kentucky).

o Participate in the science and evaluation team.

o Develop and distribute science team study plan.

o Conduct ARIS camera surveys (if deemed useful).

o Assist in writing final report or peer-reviewed publication.
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Lock and Dam 19 (or alternative location) for ADS Deployment (LEAD: USGS):

e Lead multi-agency effort to deploy an acoustic deterrent system at Lock and Dam 19.
o Hold biweekly multi-agency coordination calls.
o Lead contracting for speaker deployment, construction, or permitting (with
representatives from the USACE).
o Develop 3-year Science Study Plan (max 3 years) that includes agency roles,
timelines, and deliverables.
= 408 Permitting (USGS with USACE)
= Communication Plan (all agencies)
= ADS Efficacy (fish passage and native fish impacts)
= Equipment operation and maintenance (O&M) and monitoring
e Collect or provide data relevant to ADS deployment (including, but not limited to
Bathymetry, discharge/flow, or assistance to ERDC for completion of the sound propagation
model).
e Summarize and communicate fish passage data with USFWS relevant to ADS deployment.
e Communicate with USACE on progress related to design plan, including engineering review.
e Contract with appropriate vendors for acquisition of acoustic equipment.

Research and Development (lab/field testing, or applicable to multiple locations; LEAD: USACE
ERDC):

e Conduct hearing tests (AEP) on native fishes of concern (e.g., catfish, buffalo, sturgeon).
e Assist ERDC, as needed, with development and testing of newly engineered sounds.
o In-pond testing of new engineered sounds on motivated fish.
o In-river testing of new engineered sounds on wild fish (finish Wabash testing, plus
additional site possible).
e Initiate additional deployments at targeted locations as appropriate and coordinated among
the interagency planning team (USFWS, USGS, USACE and states).

Expected Milestones:
Potential Out-year Actions (Subject to Future Appropriations):
Barkley Lock and Dam BAFF Deployment (LEAD: USFWS):

e Continue coordination among multi-agency science and evaluation team for large-scale
experimental deployment of the BAFF at Barkley Lock and Dam (Cumberland River,
Kentucky)

e Support USFWS and collaborating agencies with analysis of fish movement and behavior.

Lock and Dam 19 (or alternative location) for ADS Deployment (LEAD: USGS):

e Continue coordination among multi-agency team for large-scale experimental deployments at
Lock and Dam19 or alternative location.

e Construction and deploying of ADS.

e Assist with Equipment Monitoring Implementation.
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o System operation changes with use, navigation, temporal variation (discharge, water
quality etc.).

o Initiate long-term ambient acoustic recording for monitoring purposes.
Summarize and communicate fish passage data with USFWS relevant to ADS deployment.
Equipment monitoring (system operations changes with use, navigation, and temporal
variation).
Analyses of ADS operational changes.
Final project assessment and wrap-up meeting.
Analyze fish passage data (USGS and USFWS) for final report.

Research and Development (lab/field testing, or applicable to multiple locations; LEAD: USACE):

Behavioral tests of new acoustic stimuli on Grass Carp and Black Carp.
Assist ERDC, as needed, with development and testing of newly engineered sounds.

o In-river testing of new engineered sounds on wild fish.

o Finish analyses of pond work and develop publications/report.
Initiate 2-D predictive movement model of fish in response to sound using large scale field
test location (Brandon Road Lock and Dam, Lock and Dam 19, etc.) as case study for use at
other deployment sites (with ERDC).
Development of long-term remote performance monitoring of fish and acoustics to support
federal and state agencies.
Initiate additional deployments at targeted locations as appropriate and coordinated among
the interagency planning team.

What Is Deliverable for this Project:

Study and Project Plan for installing an ADS at Lock and Dam 19 (or surrogate location.

Full deployment and evaluation of an ADS at Lock and Dam 19.

Peer reviewed publication or report on fish movement and passage at sites where acoustic
deterrents are deployed.

Peer reviewed publication or report on additional testing of acoustic signal on Asian carp and
native fish in a field setting.

Expected Completion Date for Project: Completion of large-scale deployments is estimated for

2023.

Potential Hurdles: Multi-agency communication, contracts for large-scale deployments, permitting
timelines.

How will the results of this project be disseminated?

Peer-reviewed reports and/or publications.

Public Asian Carp Regional Coordinating Committee announcements and web articles as
necessary.

Webinars to partners.
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T-4 USACE Carbon Dioxide Deterrence for Asian Carp
Lead Agency: U.S. Army Corps of Engineers (USACE)

Agency Collaboration: U.S. Geological Survey (USGS), University of Illinois, University of
Wisconsin Platteville

FY 2019 Funding Table:

Agency Funding Asian Carp GLRI
Expected** Funding Requested*
$0 $450,000

* All FY 2019 Funding Projections are based on the Consolidated Appropriations Act 2019 (Public Law 116-6).
**$50,000 for LRC in FY 2019

Project Explanation

Summary of Actions to Date: A series of laboratory-based fish behavior studies have been
completed. The work suggested that carbon dioxide has great potential to be a deterrence, but that
flowing water changes the fish’s response to carbon dioxide. Because carbon dioxide is a new
technology for fish deterrence, feasibility of the approach in an operational setting remain. To this
end, a field-scale demonstration was planned for FY 2018 at Lock and Dam 14 auxiliary lock. The
field test was designed to measure cost, safety and efficacy of the barrier in a full-scale operational
environment. Documents produced include:

Investigating the Mixing Efficiencies of Liquid-to-Liquid Chemical Injection Manifolds for Aquatic
Invasive Species Management - Journal of Fluids Engineering (in press).

Effects of Free Carbon Dioxide on the Shoaling Behavior of Bighead Carp (Hypopthalmichthus
nobilis) - University of California Davis/ Engineering Research and Development Center (ERDC)
supported master’s thesis- submitted to Biological Invasions.

Avoidance of carbon dioxide in flowing water by Bighead Carp - Canadian Journal of Fisheries and
Aquatic Sciences (in press).

Water Quality Model of the Brandon Road Approach Channel - ERDC Technical Report (in
review).

e Field Scale Demonstration Engineering Design (100%) Documents Lock and Dam 14
Auxiliary lock (USGS/USACE co leads).

Moving forward, work in FY 2019 will continue with focusing on the field demonstration at a new
site on the Fox River, Wisconsin at a former USACE lock (tentative selection). A similar contracting
and construction schedule is being implemented with field work commencing in June 2019 and
ending around October 2019. The focus will remain on establishing cost, safety and efficacy of a
carbon dioxide (COy) barrier.
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Proposed Actions for FY 2019:

e Analyze data from FY 2019 field trail of barrier and complete report. Identify any feasibility
gaps for using COo.

e Continue coordination on the feasibility of an operational carbon dioxide barrier at Brandon
Road Lock and Dam or another site.

e Continue coordination with multi barrier teams.

e Develop a feasibility report for a field-scale permanent application of carbon dioxide at
Brandon Road or other location.

Expected Milestones:
Potential Out-year Actions (Subject to Future Appropriations):

e Address feasibility gaps for carbon dioxide implementation through laboratory, field and
modeling studies.

e Continue coordination among multi-agency science and evaluation team for large-scale
deployment.

e Support USGS and U.S. Fish and Wildlife Service with field, laboratory and model studies.

What Is Deliverable for this Project:

e Field Trial Completion report.
e Feasibility Report for carbon dioxide in navigation environments.

Expected Completion Date for Project: FY 2021

Potential Hurdles: CO2is a new technology and if the field trial suggest low feasibility on either
cost, safety and/or efficacy further work is unwarranted.

How will the results of this project be disseminated?

e Reports.

e Conferences.

e Monthly coordination calls.
e Peer reviewed publications.
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T-5 USGS Carbon Dioxide Deterrence for Asian Carp
Lead Agency: U.S. Geological Survey (USGS)

Agency Collaboration: U.S. Army Corps of Engineers (USACE), U.S. Fish and Wildlife Service
(USFWS), U.S. Environmental Protection Agency (USEPA), U.S. Coast Guard (USCG),
Wisconsin Department of Natural Resources (DNR), University of Wisconsin Platteville,
University of Illinois (Uol)

FY 2019 Funding Table:

Agency Funding Asian Carp GLRI
Expected Funding Requested

$420,000 $470,000

* All FY 2019 Funding Projections are based on the Consolidated Appropriations Act 2019 (Public Law 116-6).
Project Explanation

Carbon dioxide (CO) injected into water is being evaluated as a non-physical deterrent method for
invasive Asian carp. Results from laboratory, mesocosm and field studies conducted by USGS,
USACE, and Uol have shown that Asian carp voluntarily avoided areas of elevated CO2 when given
the option to access other freshwater (untreated) areas. Strategic implementation of CO; at pinch-
points of rivers (e.g., inside lock chambers) could deter Asian carp passage and reduce the risk of
upstream movements and range expansion.

Summary of Actions to Date: Research and development of CO> as an Asian carp deterrent has
progressed from small-to-large scales. Initial proof-of-concept research in laboratory settings
determined baseline CO2 concentrations that alter Asian carp behavior. Results from laboratory studies
informed subsequent testing in outdoor ponds and flumes that evaluated fish behavior at larger spatial
scales. Results from mesocosm studies then informed a field study at a water management structure
along the lower Illinois River. Promising results across all spatial scales has supported continued
development and evaluation of CO- as an Asian carp deterrent strategy and its potential utility for
Asian carp control and management.

Product registration has occurred concurrent with CO> research and development. Currently, USGS
has submitted a Section 3 registration packet to USEPA Office of Pesticides Programs with USFWS as
the registrant of record for consideration as a new aquatic pesticide with uses as (1) an Asian carp
behavioral deterrent and (2) as an under-ice-lethal control for nuisance fishes. Registration of CO- as
a new Asian carp management tool could facilitate the transition of CO> from research and
development into management practices and allow more robust field evaluations in FY 2019.

Proposed Actions for FY 2019: Current efforts are focused on transfer of CO> as a control tool to
management agencies through a technology demonstration at a navigational lock. The purpose of this
demonstration is to better determine the feasibility of CO under real-world settings. Researchers will
temporarily construct, operate, monitor, and evaluate a large-scale CO: injection system within a
navigational lock to collect data on engineering, costs, operational parameters, water quality, air
quality (human safety), fish behavior, and non-target organisms. Outcomes are expected to inform the

USGS Carbon Dioxide Deterrence for Asian Carp 123
FY 2019 Project Description



Technology Development Action Item 5

transfer of this technology into management actions to reduce the risk of Asian carp spreading into
new areas.

Expected Milestones:

FY 2019 Q1:
e Architectural and engineering designs completed.

FY 2019 Q2:
e Construction contracts awarded, permits finalized.

FY 2019 Qa3:
e Agency coordination, construction at test site.

FY 2019 Q4:
e Conduct study, on-site demonstrations to partners.

Potential Out-year Actions (Subject to Future Appropriations):

e Data analysis, final report submission, technology transfer coordination, assist management
agencies with CO, implementation.

What Is Deliverable for this Project:

The overall deliverable from this funding is the registration of CO> as a fish deterrent and as a
piscicide and appropriate technology to effectively apply the material. Specific deliverables include
final study reports, publications in scientific journals, on-site technology demonstrations, presentations
at meetings and conferences, and inter-agency coordination to support permanent implementation.

Expected Completion Date for Project:

Completion date will depend on FY 2019 project outcomes. Management implementation of CO2 may
extend into FY 2021 and beyond.

Potential Hurdles:

e Engineering and logistical challenges with installing an Asian carp deterrence barrier within an
active navigational structure.

e Potential effects of carbonic acid on control structures.

e Potential effects of CO2 on non-target species due to non-selectivity.

e Start-up costs with permanent installations of CO. infusion systems.

e Regulatory permits.

How will the results of this project be disseminated?

e Several products and disseminations have occurred from research and development testing.

e Peer-reviewed publications in scientific journals are publicly available describing the efficacy,
non-target impacts, alternative applications (e.g., lethal control), and engineering designs for
navigational locks.

e Oral disseminations have occurred at technical and scientific meetings.
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e Further information transfer has occurred at inter-agency meetings (e.g., Asian Carp Regional
Coordinating Committee Monitoring and Response Workgroup).

e The lock demonstration project in FY 2019 will also provide an opportunity to bring research
and managers together to discuss the logistics of implementing CO> at various management

locations.
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T-6 Developing Species-Specific Control Systems for Asian Carp
Lead Agency: U.S. Geological Survey (USGS)

Agency Collaboration: U.S. Fish and Wildlife Service (USFWS), Indiana Department of Natural
Resources (DNR), Viterbo University, University of Wisconsin - La Crosse, U.S.
Department of Agriculture, lowa DNR, lowa Department of Agriculture and Land
Conservation

FY 2019 Funding Table:

Agency Funding Asian Carp GLRI
Expected Funding Requested
$650,000 $190,000

* All FY 2019 Funding Projections are based on the Consolidated Appropriations Act 2019 (Public Law 116-6).
Project Explanation

No current technology can specifically target Asian carp for control within aquatic ecosystems.
Available toxicants used in control programs of invasive or nuisance fish are generally non-selective
and are often applied throughout the entire water column, resulting in equal exposures of native and
invasive species alike. Developing targeted delivery systems that target feeding strategies of the
targeted organism, like an Asian carp, would increase the ability of management agencies to control
or limit a species like Asian carp while minimizing potential impacts on native species. This
increased selectivity can be achieved by understanding the habits and physiological characteristics of
the target organism and incorporating into a delivery system technology that will exploit unique
feeding characteristics. Considerations such as food particle size, digestive physiology and feeding
attractants/stimulants can be brought together with more selective control agents, whether chemical,
biological or genetic, into a single species-specific control tool. Therefore, this project consists of
two main foci: (1) development of a delivery tool; and, (2) identification of control agent that is
more specific to Asian carp.

The development of an oral delivery formulation is the first step in the establishment of a species-
specific control. Technologies developed for the pharmaceutical and agricultural industries can be
used to encapsulate a control agent into a microparticle that can be used to increase the selectivity of
non-selective control agents. A microparticle will allow for the delivery of a control agent to a select
group to fishes that have similar feeding habits. This microparticle can later be combined with a new
control agent that has selectivity toward the targeted species; thus, making a highly selective control
tool.

Progress has been made in the past several years to identify a formulation of a spray-atomized
particle that does not leach the control agent, is readily consumed by both Silver Carp
(Hypophthalmichthys molitrix) and Bighead Carp (H. nobilis) (collectively referred to as bigheaded
carps) and is easily scalable for commercial production. Both controlled laboratory and pond trials
have been completed that demonstrate efficacy of this new delivery tool. In both laboratory and pond
studies, Silver Carp and Bighead Carp died following particle consumptionwhile largemouth bass
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(Micropterus salmoides), a native, appeared unaffected. The first field study conducted with the
particle used a marker, yttrium, to determine potential non-targeted impacts. This study suggested
that primarily the filter-feeding Bighead Carp and Gizzard Shad (Dorosoma cepedianum) would be
impacted from a microparticle application and demonstrating potential increased selectivity. Then,
the first deployment of a toxic microparticle was conduction in a backwater to the Wabash River
near Lafayette, Indiana. During this trial, only three filter-feeding fish species were impacted from
the microparticle application (i.e., Silver Carp, Gizzard Shad, and River Carpsucker [Carpiodes
carpio]) even though more than 20 species were identified at the test site. This trial demonstrates
that the use of microparticles can increase selectivity of a broad spectrum piscicide, which can result
in decreasing impacts to many fishes of commercial and recreational importance. Results from this
field study suggests improvements in the application could be made to increase impacts to Silver
Carp. It is important to note that the site did not contain any Bighead Carp so further research needs
to be conducted to assess potential impacts on this species. Additional field studies must be
conducted to determine the best way to apply the particles as well as demonstrate specificity to
Bighead Carp.

Of the currently U.S. Environmental Protection Agency (USEPA)-registered piscicides for use by
aquatic resources managers to control aquatic invasive fish, two are commonly used for controlling
sea lamprey and are less toxic to other fishes and the other rotenone generally impacts all fishes
equally. Unfortunately, rotenone is broken down into non-toxic forms within the gastrointestinal
tract which leaves antimycin as our only viable control agent for delivery with the microparticle.
USGS is currently using antimycin delivered through the microparticle to test specificity of the
microparticle. USGS will work toward registering the use of microparticles to deliver antimycin as a
new control tool subsequent to registering antimycin A for its recently cancelled, non-
microencapsulated liquid use.

Beyond just the delivery, specificity can be added through the identification of control agents that
are more toxic to the targeted fishes than to non-target species. Ideally, these new control agents can
easily be incorporated into the microparticle, which in turn will increase the specificity of the control
tool. The identification of new control agents would provide a management option within an
integrated pest management program designed to control populations of Asian carp and is essential
to successful management of these nuisance species. Progress has been made in the identification of
new chemical control agents. A large chemical database has been established and crude models that
predict toxicity from chemical properties has been developed. These models are based solely on
mortality and chemical properties, not on how the chemical causes mortality. Mortality can be
caused by many different actions, including blocking cellular respiration, stimulate apoptosis,
etcetera. Improvements in these models can be made by better understanding the mode-of-action
(MOA) of various classes of toxicants; unfortunately this information is lacking for most chemicals.
Regardless, we have been able to identify more than 30 potential new piscicides from this database.
Six chemicals have passed through the initial cytotoxicity trials and two have been found to have
some selectivity to cyprinids in in vivo toxicity tests. The initial evaluation of one of these chemicals
as a piscicide is currently underway.

One promising new technology for species-specific control is the use of genetic tools. Two
technologies that have garnered considerable interests in the use of clustered regularly interspaced
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short palindromic repeats (CRISPR) as a gene drive system and ribonucleic acid interference (RNAI)
to knock down key processes for the survival of the animal. A consideration of CRISPR is that it can
generate inheritable trait(s) detrimental to the animal that may be disseminated through the
population by means of natural reproduction following the introduction of a limited number of
animals into the population. However once released, this trait can easily be passed from one
population to another and ultimately become and “invasive” trait. Before developing CRISPR as a
tool for controlling invasive species, we must determine the risk of this “invasive” trait to native
populations. The other technology, RNAI, simply targets only those individuals that are exposed. A
properly designed RNAI will knock down a key regulatory process within the animal and can be
extremely specific. RNAI has been designed to target transcriptional control at the sub-species level
in fruit flies and therefore has significant potential as a control of Asian carps. However, first a
description of the transcriptome of the targeted species of Asian carp is needed so that a target gene
can be identified. Once a target sequence has been identified, RNAI can be designed and purchase
from a commercial provider and tested for efficacy.

The development of these new control agents is dependent upon the regulatory process. This process
includes state and local permitting for applications during studies to the completion of the studies
required for the registration of a new piscicide. Novel tools used to mitigate a pest must complete a
rigorous registration process before they may be used within integrated pest management control
programs of state and federal natural resource agencies. Specifically, the registration component of
each study will (1) provide regulatory affairs support for the registration of microparticle controls
and (2) develop registration-specific data to support the registration of microparticle controls for
bighead carps. Results from this project will include the development of comprehensive standard
operating procedures (SOPs) and institutional guidance for use of the compound as a selective
piscicide by approved state or federal agencies. The SOPs will be developed based on the model of
the bi-national Sea Lamprey Control Program field protocols, currently in use in the Great Lakes
basin, and tailored to each specific microparticle control formulation. The detailed SOPs for the use
of the compound as a piscicide will serve as core components of the registration application
documentation, and include protocols on safe transport, handling, storage, and dispersal of the
formulations and application equipment; treatment site selection and management (including
security and environmental monitoring); employee health and safety training and monitoring; and
process for approval and compliance with all requisite Federal, State and local environmental
regulations (including Endangered Species Act (ESA) Section 7 consultation, National
Environmental Policy Act (NEPA) and Migratory Bird Treaty Act compliance, and other regulatory
requirements).

The USGS Upper Midwest Environmental Sciences Center (UMESC) will provide regulatory affairs
support to the U.S. Fish and Wildlife Service (USFWS) in the development of biological and
chemical pesticide controls of Bighead Carp. Regulatory affairs support will include compilation of
data and reports for submission to regulatory agencies (e.g., USEPA), identification of required data
to attain chemical registration, coordination of experimental use permits (EUPS), and other
regulatory support as needed to attain and maintain chemical registrations of tools to control
bigheaded carps. The UMESC will also develop some of the product-specific data required to attain
registration of a microparticle formulation to control bigheaded carps including studies to describe

Developing Species-Specific Control Systems for Asian Carp 128
FY 2019 Project Description



Technology Development Action Item 6

product chemistry, physical/chemical properties and USEPA Group A acute toxicity (i.e.,
mammalian acute oral, dermal, and inhalation toxicity, eye and dermal irritation, skin sensitization).

USFWS will partner with USGS to complete the USEPA registration processes required for new
active ingredients under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), and lead
development of the multiple SOPs for implementation of the control techniques. USFWS will
provide support in preparing any needed Section 7 consultations necessary to ensure that all actions
taken regarding testing and implementation of bigheaded carps control technologies are compliant
with the ESA. USFWS staff will provide site specific consultations for potential field test sites and
wider consultations as appropriate for planned control/chemical application areas, which could
include multiple states and multiple USFWS regions.

USFWS will prepare any necessary biological opinions, if consultation processes yield a
determination of “likely to adversely affect” a federally listed species, and work with USGS and
partners to prepare any needed incidental take permits or exemptions, if required under the ESA to
avoid/limit jeopardy. USFWS will work with USGS to compile the required health and safety
information and complete procedural requirements needed for USEPA to evaluate proposed control
techniques and ensure that they will not pose unreasonable risks of harm to human health and the
environment. In addition, USFWS will assist with developing use manuals and labeling requirements
for control technologies developed under this template, and liaise with USGS, USEPA, and other
partners to fulfill other requirements of the USEPA registration process. USFWS will serve as the
technical registrant for bigheaded carps control technologies developed under this template and will
work with USGS to ensure that any applications, including experimental or test applications, of
control technologies developed under this template are compliant with NEPA.

Summary of Actions to Date: USGS has developed an oral delivery formulation (ODF) that can
stabilize and deliver antimycin-A to Silver Carp and Bighead Carp. Laboratory and highly controlled
pond studies indicated that this ODF could selectively deliver antimycin-A to the two targeted
species while having minimal impact on Bluegill Sunfish (Lepomis macrochirus) and Largemouth
Bass. We then conducted the first field trail with the microparticle formulation in Indiana and
followed with a second field trial in lowa in 2018. Results for these trials indicated that the
microparticle was highly selective. However, improvements in time of year for application and
increase in dispersal mayincrease the efficacy of applications by reaching a larger number of target
fish. This lethal particle has been incorporated into a bait to target Grass Carp (Ctenopharyngodon
idella); unfortunately, tests conducted in 2018 indicated that the palatability of the bait to Grass
Carp could be improved.

Additionally, USGS has developed a high-throughput screening tool to identify new control agents
that can be used by fishery resource managers to control Asian carp. The tool uses [quantitative]
structure activity relationship ([Q]SAR) analysis of a chemical to estimate toxicity to a wide variety
of taxa. Once a chemical has been identified, specificity of the chemical can then be quickly assessed
using cell-lines for the Asian carp and native fish. Lastly, all chemicals that demonstrate high
selectivity to Asian carp can then be validated in vivo. USGS toxicity model has identified 13
chemicals that may be selective to Asian carp. Seven of these chemicals have been screened through
cytotoxicity trials, while the remaining six still need to be tested. Three of the chemicals screened to
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date demonstrate selective toxicity to Asian carp cells. These three chemicals and any others of the
six yet to be tested need to be further evaluated through in vivo toxicity tests.

Proposed Actions for FY 2019:

Obtain ownership of antimycin-A as a fish control agent. This includes:
o Possession of the strain of Streptomyces owned by Aquabiotics Corp.
o Possession of all data and documents to support registration of antimycin-A.
Obtain contracts for fermentation of Streptomyces strain to produce antimycin-A.
Develop initial registration packet for antimycin-A. We will work with USFWS toward
registering antimycin-A as a newactive ingredient. Following registration of the liquid
antimycin formulation, we can register the various alternate formulations, which will include
the aforementioned microparticles.
Consult with USEPA to identify what data are required to be submitted or cited in support of
registration.
o USGS may need to contract with a contract research organization (CRO) lab to
conduct certain types of studies like mammalian toxicity tests.
Submit new active ingredient application for registration of antimycin-A.
Conduct environmental fate studies for microparticle.
Complete Product Chemistry section of registration for microparticle.
Complete assessment of perspective chemicals that have been identified as potentially
selective to Asian carp.
o Conduct in vivo trails for the few chemicals that have been identified as potentially
selective during cytotoxicity tests during 2018.
o Conduct cytotoxicity tests and necessary in vivo assays for the remaining six
perspective chemicals.
Increase palatability of microparticle bait for Grass Carp.
Optimize concentration of control agent in Grass Carp bait.
Assess efficacy of oral toxicant developed by MJSTI Corp, from Overland, Kansas.
Initiate studies to identify genetic-based controls, specifically RNAI at critical development
stages for single species of Asian carp, most likely Grass Carp.

Expected Milestones: Develop initial registration packet for antimycin-A (January 2019)

January 2019: Establish Cooperative Research and Development Agreement (CRADA) with
MJSTI Corp.

April 2019: Ownership of antimycin-A.

July 2019: Obtain contracts for fermentation of Streptomyces strain to produce antimycin-A.
May 2019: Assess efficacy of oral toxicant developed by MJSTI Corp, from Overland,
Kansas.

June 2019: Increase palatability of toxic bait for Grass Carp.

June 2019: Optimize concentration of control agent in Grass Carp bait.

July 2019: Obtain contracts to conduct studies needed for registration of antimycin-A.
September 2019: Submit new active ingredient application for registration of antimycin-A.
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September 2019: Conduct environmental fate studies for microparticle.

September 2019: Complete Product Chemistry section of registration for microparticle.
September 2019: Complete assessment of prospective chemicals that have been identified as
potentially selective to Asian carp.

September 2019: Initiate studies to identify genetic-based controls, specificallyRNAI at
critical development stages for Grass Carp.

Potential Out-year Actions (Subject to Future Appropriations):

Assist management agencies that plan to deploy antimycin-laden microparticles to
controlAsian carp.

Continue to screen through potential new control chemicals using cytotoxicity trials and then
conduct in vivo assays with only those chemicals that demonstrate selectivity.

Conduct studies to evaluate the use RNAI as a control for Grass Carp.

Conduct studies to evaluate the use RNAI as a control for the other species of Asian carp.
Continue studies for the registration of a new piscicides.

Continue studies to support the registration of microparticles.

Initiate and conduct studies to evaluate the use of necromones or modified pheromone
antagonists to disrupt Asian carp spawning behavior.

Initiate and conduct studies to support the registration of synthetic biology (e.g., RNAI, etc.)
as a means of Asian carp control.

Review environmental fate studies of antimycin-incorporated microparticles.

Respond to USEPA or state regulatory agencies review of data submitted to register
antimycin-incorporated microparticles in limited open-water application sites.

Respond to USFWS review of data submitted to address Section 7 ESA-consultation of the
use of antimycin-incorporated microparticles in limited open-water application sites to
control Bighead Carp.

Coordinate submission of studies to complete USEPA registration of biologically derived
controls incorporated into microparticles to USEPA.

Coordinate submission of studies to address Section 7 ESA-consultation data requirements of
alternative controls for bigheaded carps.

Coordinate submission of studies to address Section 7 ESA-consultation data requirements of
biologically-derived controls incorporated microparticles.

USFWS will coordinate meetings with State and Federal agency partners to identify future
opportunities for implementation of microparticles in support of Asian carp control strategies
(for implementation following approval and registration).

Assess registration requirements of alternative active ingredients for control of bigheaded
carps.

Respond to USEPA or state regulatory agencies review of data submitted to register
microparticles containing alternative active ingredients in limited open-water application
sites.
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Provide regulatory affairs support for control products registered by USFWS and other public
agencies.

What Is Deliverable for this Project:

Stable supply of antimycin-A.

Publication on the development and testing of the microparticle. This manuscript will include
the development of the formulations, laboratory efficacy trials and the pond trials as well as
the field studies.

We will submit a manuscript on the results of the in vivo toxicity trials for the identification
of a cyprinid-specific control.

Submission of USEPA registration application package.

Identification of de novo hemistries that could be used to minimize impacts on native fishes.

Expected Completion Date for Project:

The development of microparticles as an oral delivery tool will likely be competed in 2020,
due to the delay caused by the lapse of registration of antimycin A. However, studies on the
registration of antimycin A will likely need to continue beyond 2020. Also, studies to support
the future? registered use of antimycin A microparticles for the control of Asian carp by
natural resource agencies may be continued beyond 2021.

A new prospective piscicide will be identified by 2019. Once the chemical has been
identified, we will initiate efforts to register the chemical as a piscicide.

New necromone or modified pheromone antagonists are expected to be identified by 2021.
Once the chemical has been identified, we will initiate registration of the chemical as a
behavioral deterrent.

Developmenta of a Grass Carp-specific toxic bait is planned for completion by 2020.

A Grass Carp-specific RNAI is expected to be designed and tested by 2021.

Potential Hurdles:

Obtaining access to candidate fish toxicants from private chemical libraries.
Establishing strain and documents from Aquabiotics for antimycin-A.
Establishment of contracts to produce antimycin-A.

Funding available to conduct potentially expensive studies to address registration
requirements.

How will the results of this project be disseminated?

Public (GLRI.us, GLIN Announce), technical audience(s), media, etc.
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T-7 Monitoring at the Electric Dispersal Barrier with Remote Sensing
Lead Agency: U.S. Geological Survey (USGS)

Agency Collaboration: U.S. Fish and Wildlife Service (USFWS), U.S. Army Corps of Engineers
(USACE)

FY 2019 Funding Table:

Agency Funding Asian Carp GLRI
Expected Funding Requested
$0 $30,000

* All FY 2019 Funding Projections are based on the Consolidated Appropriations Act 2019 (Public Law 116-6).
Project Explanation

Summary of Actions to Date: This multiagency project provides a range of monitoring data
(biological, physical, and environmental) in and around the Electric Dispersal Barrier System
(EDBS) on the Chicago Sanitary and Ship Canal (CSSC) for use by USACE in barrier efficacy
evaluation and operation. USGS monitors commercial vessel traffic, flow reversals, and temperature
and specific conductance in and near the EDBS. Commercial vessel traffic patterns through the
EDBS are documented using a motion-activated video camera and are critical to understanding the
likelihood of barrier breaches by small fish through entrainment and return flows. The frequency,
duration, and magnitude of flow reversals at the EDBS are monitored using surface velocity radar
(SVR), which allows the USACE to quantify the likelihood for upstream transport of invasive
species across the EDBS. Temperature and specific conductance (TC) are important parameters that
affect electrical barrier effectiveness. TC are reported in near real-time from USGS sensors installed
just downstream of the EDBS for use by the USACE in barrier operation.

Monitoring of commercial vessel traffic and flow reversals began in January 2017 and TC in March
2017 at the EDBS. Since then, USGS monitoring data have been used by the USACE to effectively
operate and evaluate the efficacy of the EDBS under highly-variable flow and water-quality
conditions. Data from the TC probes have allowed the USACE to modify and optimize the EDBS
settings to account for changes in water temperature and specific conductance. USACE has also
been provided with summaries of reverse flow events (start time, end time, duration, and estimated
maximum upstream transport distance) and commercial traffic through the EDBS (date and time of
passage, configuration, loading, direction of travel, bow type) for periods of interest (e.g., during the
spring 2018 maintenance period). Summaries for the full 2018 water year (October 1, 2017 to
September 30, 2018) will be compiled and disseminated in FY 2019 Q1.

Proposed Actions for FY 2019: This project supports continued operation and maintenance (O&M)
of the commercial vessel traffic camera as well as the review, analysis, and annual summaries of
commercial vessel traffic, reverse flows, and TC records at the EDBS from October 1, 2018 through
September 30, 2019 (water year 2019). O&M of the SVR and TC sensors are funded separately and
not included in this template.
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Expected Milestones:

FY 2019 Q1:
e Perform site visits as needed to maintain equipment and download data.
e Analysis of Water Year (WY) 2018 data .
e Data processing, analysis, and summary report generation for partner-defined periods of
interest (e.g., Fall 2018 barrier maintenance).
FY 2019 Q2:
e Perform site visits as needed to maintain equipment and download data.
e Complete analysis of WY 2018 data.
e Data processing, analysis, and summary report generation for partner-defined periods of
interest.
FY 2019 Q3:
e Perform site visits as needed to maintain equipment and download data.
e Deliver WY2018 data summaries to USACE and other partner agencies.
e Data processing, analysis, and summary report generation for partner-defined periods of
interest.
FY 2019 Q4:
e Perform site visits as needed to maintain equipment and download data.

e Data processing, analysis, and summary report generation for partner-defined periods of
interest.

e Prepare FY 2019 data for annual data summary (to be delivered FY 2020 Q2).
Potential Out-year Actions (Subject to Future Appropriations):

e Continue USGS monitoring of commercial vessel traffic, flow reversals, and temperature
and specific conductance in and near the EDBS to support USACE EDBS operation and
ongoing efficacy evaluation.

e Deliver annual data summaries in addition to providing real-time data where possible.
Modify continuous monitoring plan to meet the needs of the USACE and as directed by
the Asian Carp Regional Coordinating Committee (ACRCC) and partner agencies.

What Is Deliverable for this Project:

e Annual data summaries of flow reversals and commercial vessel traffic at the EDBS.

e Data summaries of flow reversals and commercial vessel traffic at the EDBS for partner-
defined periods of interest.

¢ Real-time flow and water-quality data at the EDBS for use by the USACE in barrier
operation and optimization.

Expected Completion Date for Project:

e On-going (monitoring data are used in barrier operation and efficacy assessments).
e Continue annually as determined by the ACRCC and partner agencies.
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Potential Hurdles:

e Potential for barge and lightning strikes of equipment.
e Funding for O&M of SVR and TC systems is funded separately (funding lapse may affect
ability to deliver data summaries).

How will the results of this project be disseminated?

e Real-time data from the SVR and TC sensors disseminated via the USGS National Water
Information System web (https://waterdata.usgs.gov/nwis/uv?site_no=05536995). This web
portal also allows access to all historic USGS data at this site.

e Data summaries for partner-defined time periods will be disseminated to partner agencies
through internal communications.

e Annual data summaries of commercial navigation traffic and flow reversals at the EBDS will
be published as citable data releases with full metadata and made accessible on the USGS
Science Base web portal (https://www.sciencebase.gov).
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T-8 Experimental Testing of Sill Bubble Curtains for Barge Entrainment
Mitigation

Lead Agency(s): U.S. Army Corps of Engineers (USACE) Rock Island District and Engineer
Research and Development Center (ERDC)

Agency Collaboration: U.S. Geological Survey (USGS) Illinois Water Science Center
FY 219 Funding Table:

Agency Funding Asian Carp GLRI
Expected Funding Requested
$0 $440,000

* All FY 2019 Funding Projections are based on the Consolidated Appropriations Act 2019 (Public Law 116-6).
Project Explanation

Summary of Actions to Date: U.S. Fish and Wildlife Service (USFWS) has conducted several
years of barge entrainment studies that show small fish can be carried in the space between the of
commercial tows (Davis et al. 2016, 2017). In 2017, clearing fish from these areas was studied with
the positive findings of a physical model reinforced by a field study which showed that water jets
and water jets with compressed air could achieve some level of efficacy in mitigation for entrained
fishes (Bryant et al. 2016, Davis and Shanks 2017).

Preliminary results from these studies were discussed leading to a recommendation that the Great
Lakes and Mississippi River Interbasin Study (GLMRIS)-Brandon Road Project Delivery Team
consider using compressed air rather than water jets as a cost savings measure. It was suggested that
existing sill bubble curtains at Dresden Island, Marseilles, and Starved Rock Locks and Dams could
be a low-cost alternative to water jet development. Sill bubble curtains are a standard design feature
of navigation locks for removing ice and debris (Tuthill and Stockstill 2005). The efficacy of
compressed air to create an upwelling capable of either (1) disrupting the flow structure to assist in
clearing fishes, or (2) creating bubbles acting to deter fishes from barge rake-to-box junction gaps
under their own power has never been evaluated on a scale relevant for inland waterways. This
document was developed to replicate earlier bio-response studies (Davis et al. 2016, Davis et al.
2017, Davis and Shanks 2017, Leroy et al. 2017%).

Proposed Actions for FY 2019:

The focus of this research is to (1) test the efficacy of compressed air to disrupt vessel-induced
eddies through physical removal of neutrally buoyant fish surrogates, and to (2) quantify changes in
flow dynamics within the hydraulic recesses during passage over a bubble curtain. The project goal
is to determine if potential exists for utilizing existing navigation structures to mitigate for small
Asian carp entrainment. This study will provide information for future projects.

USACE ERDC facility in Vicksburg, Mississippi will utilize the existing Chicago Sanitation and
Ship Canal (CSSC) 1:16.7 scale physical model with remote control tow and barges to evaluate the
interaction between barges, fluid motions, and nearly neutral buoyant objects under a variety of
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vessel speeds and barge configurations typical of a navigation lock. However, the construction of a
scaled model of a lock chamber and approach channel in the existing model channel or as a separate
physical model is necessary.

Objectives:
e Test efficacy of compressed air representing existing navigation lock structures and
conditions to physically remove neutrally buoyant fish surrogates.
e Quantify changes in flow dynamics within the hydraulic eddies of a barge during passage
over a bubble curtain.

Methods:

A sill bubble curtain will be installed on ERDC’s existing CSSC physical model to evaluate the
potential to remove fish surrogates in both hydraulic recesses. Neutrally buoyant particles (NPBs)
will serve as floating “fish surrogates”. The initial test phase will use a sill bubble curtain (SBC) to
force neutrally buoyant particles trapped within hydraulic recesses away from the vessel. These
experiments will determine the minimum discharge required to remove NBPs emulating existing
SBC configurations within the channel cross-section at Peoria Lock and Dam.

Flow visualization will be used to track NBPs position and determine maximum displacement via a
sill bubble curtain. NBPs approximating the buoyancy characteristics of Asian carp (including
sinking and floating conditions) will be entrained within the hydraulic recesses to reproduce tow-
induced fish transport. Once entrained, a sill bubble curtain will be used to attempt to dislodge the
NBPs at various tow speeds and exposure times. The team will evaluate optimal placement for
maximum removal efficiency, minimum gas volume required to dislodge fish surrogates, and the
mitigation potential of existing sill bubble curtain structures for particle removal.

Particle Tracking Velocimetry (PTV) will be used to track NBPs removal and will be used to
measure trajectories of simulated fishes in the hydraulic recesses. PTV will not only track particles
but provide information on removal effectiveness by measuring particle speed and net displacement.
PTV will be conducted in both fixed and moving reference frames. In the fixed reference frame, in-
channel measurements will be collected within the field of view of the SBC for stationary and
moving vessels. In the moving reference frame, images will be collected moving with the barge to
quantify SBC-induced flow patterns within barge recesses and re-circulating zones.
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Expected Milestones:

FY
Task | Quarter Description Details

Model testing: setup physical model, | Assemble and evaluate

gather additional equipment, prepare | compressed air via lock

1 1& 2 | model barges, scale air entrainment simulations representing existing
bubblers with regard to discharge or | structures.

momentum flux, and scale NBS.

Evaluate mitigation potential: Test compressed air efficacy for
Conduct full barge experiment at removing floating “fish

2 3 standard entrance speed, then surrogates”. Evaluate impact of
evaluate different vessel speeds and exposure time and tow speeds on
exposure time configurations. effectiveness.

3 4 Analysis and report preparation. Prepare and deliver report.

Potential Out-year Actions (Subject to Future Appropriations):

e Peoria Lock field test - Behavioral tests at Peoria Lock using live fish in the rake to box
junction of a tow with USFWS. Information learned in the 2019 model tests will inform
optimal design for bubblers at Peoria.

e Design of bubble curtain below Brandon Road Lock and Dam. Redesign of bubbler systems
at Lockport, Dresden, Marseilles, and Peoria to minimize likelihood of small fish
entrainment.

What Is Deliverable for this Project: Completion of testing and a final report documenting the
findings of the physical model trials.

Expected Completion Date for Project: 2021
Potential Hurdles: None
How will the results of this project be disseminated?

A technical report will summarize results of SBC experiments with consideration of how changes in
tow speeds and exposure times influence entrainment. This report will include data analysis and
recommendations regarding compressed air as a mitigation tool for small Asian carp entrainment at
existing navigation lock structures. The report will also provide a cost estimate of SBC operation as
a mitigation strategy at Peoria Lock and Dam.

References:

Tuthill, A.M., and Stockstill, R.L. 2005. Field and laboratory validation of high-flow air bubbler
mechanics. Journal of Cold Regions Engineering 19(3): 85-99.
https://ascelibrary.org/doi/full/10.1061/(ASCE)0887-381X(2005)19%3A3(85)

Dugué, V., Blanckaert, K., Chen, Q. and Schleiss, A.J. 2014. Influencing Flow Patterns and Bed
Morphology in Open Channels and Rivers by Means of an Air-Bubble Screen. Journal of
Hydraulic Engineering 141:04014070. https://ascelibrary.org/doi/abs/10.1061/(ASCE)HY.1943-
7900.0000946
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release, https://dx.doi.org/10.5066/F77D2TB3.
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T-9 Barge Entrainment/Sill Bubble Curtain Evaluation

Lead Agency: U.S. Army Corps of Engineers (USACE)

Agency Collaboration: U.S. Fish and Wildlife Service (USFWS), U.S. Geological Survey (USGS)
FY 219 Funding Table:

Agency Funding Asian Carp GLRI
Expected Funding Requested
$0 $95,000

* All FY 2019 Funding Projections are based on the Consolidated Appropriations Act 2019 (Public Law 116-6).
Project Explanation

Summary of Actions to Date: During FY 2015, an interagency team from USFWS, USGS, and
USACE investigated the potential for entrainment, retention, and transport of freely swimming fish
within the gap space at junction points between barges (junction gaps). Results of mark and capture
trials provided direct evidence that small fish can become entrained within junction gaps and
transported over distances of at least 15.5 kilometers as well as through locks and through the
electric dispersal barrier system (EDBS) (Davis et al. 2016).

In FY 2016, the interagency team undertook a field study at the EDBS to examine the potential for
transiting tows to create non-entrainment pathways for fish passage of the barrier system. This study
showed that large schools of wild juvenile fish moved upstream and crossed the high-field array of
Barrier 1B concurrent with downstream-bound (downbound) loaded tows. These schools were not
observed to breach the barrier system in the absence of a tow and showed no signs of incapacitation
in the barrier during tow passage. Loaded tows transiting the barrier create a return flow of water
between the tow and the canal wall that typically travels opposite the direction of tow movement and
cause a decrease in the voltage gradient of the barrier of up to 88%. Therefore, transiting tows
reduce the efficacy of the EDBS through a combination of hydrodynamic processes and their effect
on the electric field (Davis et al. 2017).

In FY 2017, the interagency team began two field studies to test mitigation strategies for entrainment
and non-entrainment pathways for fish passage through the EDBS during tow passage: (1) the return
flow mitigation study (non-entrainment pathway); and, (2) the water jet mitigation study
(entrainment pathway). A briefing report and presentation on these two mitigation studies was
completed in FY 2018. Additionally, in FY 2018, hydraulic data from the return flow mitigation
study was published as a USGS data release and a journal article on this study was submitted to the
Journal of Great Lakes Research. FY 2018 actions also included preliminary processing of NAIS
shiptrack data and initial FIuEgg runs for the early life stage Asian carp entrainment risk assessment
modeling study.

Proposed Actions for FY 2019: The results from the return flow mitigation study will be published
in FY 2019 (see specific milestones below). Additionally, USGS will collaborate on a multiagency
publication of the water jet mitigation study, to be led by USACE. The early life stage Asian carp
entrainment risk assessment will be completed in FY 2019 and will include a full analysis of the
potential for tows to encounter eggs and larvae following spawning events in the Illinois River. This
will allow the identification of high entrainment risk locations and temporal periods. Additional FY
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2019 actions will include a collaboration with the USACE to plan and execute a USACE
Engineering Research and Development Center (ERDC) laboratory study on the use of sill bubble
curtains to flush entrained fish from junction gaps as a tow enters a lock chamber and field
measurements of the flow characteristics around existing sill bubble curtains for validation of lab
experiments. Finally, FY 2019 will involve planning and preparation for field trials testing the sill
bubble curtains and modifications to the EDBS in the future.

Expected Milestones:

FY 2019 Q1:

e Complete additional FIUEgg runs for barge-egg interaction study and combined analysis
of NAIS shiptrack data with FIUEgQ runs; revise and resubmit journal article on
mitigation of barge-induced return flows at the EDBS; collaborate with USACE and
USFWS on publication of the water jet mitigation study.

FY 2019 Q2:
e Draft publication on early life stage Asian carp entrainment risk assessment modeling
study; submit publication of the water jet mitigation study (tentative; USACE lead).

FY 2019 Q3:

e Publish journal article on mitigation of barge-induced return flows at the EDBS with the
Journal of Great Lakes Research; Field measurements of flow characteristics around sill
bubble curtains in absence of barges for purpose of validating lab study and testing
instrument performance for out-year field experiments.

FY 2019 Q4:

e Plan barge field trials with multiagency team; share results of field measurements with
ERDC modelers to validate lab study; move forward with planning for sill bubbler field
trials if lab trials are effective.

Potential Out-year Actions (Subject to Future Appropriations):

e Actions will include additional field experiments on the mitigation of tow-induced fish
transport, including potential field-scale testing of sill bubble curtains and modifications to
the EDBS (e.g. effects of raising Barrier 11B electrodes to 6.5 ft off the bottom to reduce
voltage sag during barge passage).

e USGS will provide hydraulic and hydrographic data collection as needed for these mitigation
studies and will contribute to publications in collaboration with partner agencies.

What Is Deliverable for this Project:

e Journal article on mitigation of barge-induced return flows.
e Journal article on use of sill bubble curtains to mitigate barge entrainment.

e Journal article on early life stage Asian carp entrainment risk assessment modeling (e.g., the
combined analysis of NAIS shiptrack data and FIuEgg runs).
e Data releases for new data collected.
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Expected Completion Date for Project:

e This project is anticipated to end in FY 2022 or as determined by partner agencies, the
Monitoring and Response Workgroup and the Asian Carp Regional Coordinating Committee.

Potential Hurdles:

e Publication schedule is affected by length of time various reviewers need which is beyond the
control of project personnel.

e Collaborative publications with other federal agencies subject to each agency’s publication
policies and internal review process.

e USGS funding for sill bubbler characterization is dependent on USACE receiving funding
for laboratory experiments.

How will the results of this project be disseminated?

e All journal articles will be publicly accessible through the USGS Publication Warehouse and
links to articles will be posted on relevant websites (GLRI.us, asiancarp.us). Press releases
will accompany publications when appropriate.

e Data releases with full metadata and made accessible on the USGS Science Base web portal
(https://www.sciencebase.gov).
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T-10 Development of Unified Method and Other Mass Removal Harvest
Technigues

Lead Agency(s): U.S. Geological Survey (USGS) Columbia Environmental Research Center
(CERC)

Agency Collaboration: Illinois Department of Natural Resources (DNR); Illinois Natural History
Survey (INHS); Kentucky Department of Fish and Wildlife Resources (FWR); Missouri
Department of Conservation (MDC)

FY 2019 Funding Table:

. Asian Carp GLRI Funding
Agency Funding Expected Requested
Unified Mass Unified Mass
Method Harvest Vet Method Harvest et
$215,000 | $400,000 | $615,000 $84,000 $284,000 | $368,000

* All FY 2019 Funding Projections are based on the Consolidated Appropriations Act 2019 (Public Law 116-6).

Project Explanation

For successful control of Asian carp populations, mass removal techniques must be applied to
maximize harvest across habitat types and drainage basins. Mass harvest of Silver Carp
Hypophthalmichthys molitrix and Bighead Carp H. nobilis (hereafter referred to as bigheaded carps)
in particular is challenging, largely due to their strong net avoidance behaviors. Therefore,
evaluation of innovative capture gears and techniques across a variety of habitat types is important to
identify the most effective methods for removing large quantities of Asian carp. Models suggest that
populations of Asian carp must be impacted over a large geographic area and across life-history
stages to reduce the overall population to a point that limits risk of upward expansion into the Great
Lakes (Phelps and Willis 2013). Collaborative work will evaluate existing and developing mass
removal techniques in numerous harvest basins within the Illinois River, Missouri River, and
Cumberland River systems to further evaluate the effectiveness of removal techniques and harvest
gears across a range of habitat types, and to monitor repopulation of experimental harvest basins.

Specific techniques that are being evaluated include methods for increasing Asian carp densities for
more efficient removal via herding and capture of Asian carp using novel trap nets of varying size.
These techniques are incorporated into activities derived from methods first developed in China (the
“Unified Method”), that fish a waterbody as a unit, driving the fish to a central collecting point. In
shallow water bodies in China, greater than 85% of the target fish can often be harvested. Asian carp
herding technique development and evaluation, previously funded under the acoustic deterrents
project, is now being integrated with different harvest gears and as a part of the Unified Method.
Several trap nets, including the pound net, Merwin trap, and Iruka-style trap net will continue to be
evaluated as passive and, when used in conjunction with herding, active harvest gears for Asian carp.
Trap nets will also be tested in conjunction with attractants to evaluate whether baiting can increase
harvest efficiency.
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Summary of Actions to Date: In 2016, a variety of herding techniques were deployed in the upper
reaches of the Illinois River (i.e., Starved Rock and Marseilles pools) in collaboration with U.S. Fish
and Wildlife Service (USFWS,) Carterville Fish and Wildlife Conservation Office (Carterville
FWCO-Wilmington). Asian carp were driven using: (1) a broad-frequency sound emitted from a
boat mounted speaker (i.e., boat motor recording at high RPMs); (2) boat mounted electrofishing; (3)
a method employed by commercial fishermen (i.e., techniques which include revving the motor, and
banging on the hull of the boat); and, (4) a control treatment without any stimulation. Preliminary
results indicated that all treatments yielded higher catches compared with the control, however
formal hypothesis testing was not completed.

In 2017, herding trials were conducted in the Hanson Material Services East and West pits (Illinois
River backwaters; Morris, 1llinois) in collaboration with the USFWS Carterville FWCO-Wilmington
office and on the Spoon River (lllinois River tributary; Havana, Illinois) in collaboration with
Ilinois Natural History Survey (INHS). The trials in the Spoon River were intended to compare the
effectiveness of sound, electrofishing, and commercial fishing herding techniques. In Morris,
Ilinois, trials were designed to identify the effectiveness of the various herding movement patterns
that were used in 2016 trials. In 2018, herding techniques were further developed by evaluating
Asian carp responses to three different sounds, and several electrofisher anode configurations. The
best-performing sound and anode configuration were selected and further tested in a field study
evaluating four herding techniques and a control in a tributary to the Missouri River. A new trap net
called the Merwin trap, and a pound net, were tested as passive gears in collaboration with INHS in
several Illinois backwaters. Preliminary evaluations of harvest by each net when baited with food
attractants were also performed.

In February 2018, a test of the unified method using sound and electrofishing as drivers, and block-
netting with wide exits for escape of Asian carp from the cells was completed, with excellent catch
rate, without using any gill nets and very low bycatch. However, the original plan of driving the fish
using a very large trap net (the Iruka net) was unsuccessful and the fish were instead captured in a
seine, resulting in nearly all the fish being captured over only two days. As a part of this effort,
Asian carp removal rates were tracked with a combination of methods: environmental
deoxyribonucleic acid (eDNA), hydroacoustics, and mark-recapture. Dual frequency identification
sonar (DIDSON) video and sidescan sonar was used to track behavior in relation to driving and
block-netting efforts. Future efforts will focus on enhancing the effectiveness of the trap nets, to
distribute the catch over a more manageable time period.

Proposed Actions for FY 2019:

e The Merwin trap, pound net, Iruka-style trap net and one to two additional novel trap nets
will be further tested in Illinois water bodies such as Starved Rock pool, Sheehan Island, and
the Peoria pool where more Asian carp removals are needed.

e Results of 2018 herding work will be applied by using the most effective herding method to
drive Asian carp into trap nets for removal, so they can be evaluated as active harvest gears.

e Perform hydroacoustic surveys to estimate fish abundance and identify aggregation areas in
the parts of the lake where the nets are deployed.

e Use DIDSON to observe fish behavior when encountering various parts of the nets.
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e Following adequate testing of gears, the trap nets will be assessed for their costs and
effectiveness to measure their efficiency.

e Herding will be used and further evaluated in 2019 Unified Method events and as a potential
supplemental harvest enhancement method to concentrate Asian carp.

e Develop methods for capturing young of year silver and Asian carp in lllinois backwaters.

e Complete and submit manuscripts on: (1) description of the Unified Method as used in
China, and aspects of modifying the Unified Method for the sociopolitical and habitat
conditions in North America; and, (2) the Creve Coeur Unified Method case study.

e Two scientists will travel to China and receive information on use of the Unified Method in
deepwater habitats.

e Tests of Iruka net, most likely at Sheehan Island (lllinois River), and compare effort/cost of
the Iruka to other gears.

e Perform preliminary tests of Unified Method in Barkley Lake coves (Kentucky).

Expected Milestones:
October-December FY 2019:

e Data analysis and summary report of 2018 trap net field trials.

e Data analysis of 2018 herding study.

e Provide support to Illinois DNR during Unified Fishing Event for the Dresden Island
pool and evaluating herding efficiency.

e Travel to China, report on unified method operations in the U.S., and receive information
on deepwater unified method strategies and tactics.

January-March FY 2019:

e Report or manuscript preparation of 2018 herding study.

e Manuscripts on Unified Method submitted.

e Project planning for 2019 field season.

e Begin trap net evaluation field work in March.

e Perform preliminary tests of Unified Method in Barkley Lake coves.

April-June FY 2019:

e Conduct bulk of field work in Illinois evaluating trap nets as passive and active gears
specifically testing the Iruka net at a prime location identified by Illinois Department of
Natural Resources (DNR) (Sheehan Island).

July-September FY 2019:

e Complete trap net and gear comparison field studies.
e Compile and quality assurance and quality control (QA/QC) data.
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Potential Out-year Actions (Subject to Future Appropriations):

Evaluate trap nets with and without food attractants to determine if baiting will improve
catch rates.

Perform hydroacoustic surveys to estimate fish abundance and identify aggregation areas in
the parts of the lake where the nets are deployed.

Use DIDSON to observe fish behavior when encountering various parts of the nets.

Update simple economic analysis to more accurately evaluate costs in terms of materials and
personnel compared to catch rates for each net type, with and without attractants.

Evaluate configurations and driving methods within Unified Method operations.

Begin tests of “deepwater” unified method operations.

Synthesize economic analyses, size distribution and catch rate data for all nets to date and
evaluate the overall effectiveness of the methods tested to provide decision support materials
to managers who may be interested in these harvest techniques.

What Is Deliverable for this Project:

Short economic analysis report for the initial deployment phase of Iruka net, pound net,
Merwin Trap, and any other novel trap nets that are developed and tested.

Draft of a report or manuscript detailing initial deployment of both novel gears and analysis
of catch, abundance, and behavioral data.

Draft of manuscript on description of the Unified Method as used in China, and aspects of
modifying the Unified Method for the sociopolitical and habitat conditions in North America.
Draft of manuscript on the Creve Coeur Lake Unified Method case study.

Draft of a manuscript for potential publication of the experimental approaches taken to
evaluate the effectiveness of attractants and herding techniques for enhancing harvest by
these two gears.

More detailed economic analysis report for all methods tested.

Report synthesizing economic analyses, size distribution and catch rate data for all nets to
date and evaluate the overall effectiveness of the methods tested to provide decision support
materials to managers who may be interested in these harvest techniques.

Expected Completion Date for Project: End of FY 2021.

Potential Hurdles:

Coordination among agencies.

Timeline to acquire equipment.

Staff availability.

Flooding or drought may negatively impact the gears and delay or interrupt experiments.

How will the results of this project be disseminated?

Dissemination in journal articles and/or USGS reports.
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T-11 Assessment of Hydraulic and Water-Quality Influences on Waterways to
Develop Control Options

Lead Agency: U.S. Geological Survey (USGS)

Agency Collaboration: Illinois Department of Natural Resources (DNR), U.S. Fish and Wildlife
Service (USFWS), Metropolitan Water Reclamation District (MWRD), Southern Illinois
University (SIU), University of Illinois at Urbana Champaign (UIUC), and U.S. Army Corps
of Engineers (USACE)

FY 219 Funding Table:

Agency Funding Asian Carp GLRI
Expected Funding Requested
$59,400 $50,000

* All FY 2019 Funding Projections are based on the Consolidated Appropriations Act 2019 (Public Law 116-6).

Project Explanation

Summary of Actions to Date: This project investigates the influence of habitat stimuli, such as
river hydraulics and water quality, on the population range, movement, and spawning and
recruitment success of Asian carp. A deeper understanding of how Asian carp interact with the
hydraulics and water quality of a river will inform efforts to control Asian carp through commercial
fishing and management of habitat factors. A previous component of this project completed in 2018
(to be published in 2019), identified a correlation between the location of the stalled Asian carp
population front in the Illinois Waterway (IWW) and chemicals present in the effluent-dominated
water at the population front. In collaboration with the UIUC, this work was extended in FY 2018 to
include sampling of tissue from Bighead Carp near the population front for comparison to tissue
samples from fish further downriver. Tissue samples were analyzed for a range of chemicals
identified to be correlated with the population front and known to impact the physiology of fish. The
results of this work will be published in FY 2019.

Ongoing components of this project include continuous monitoring and geospatial mapping to
support Asian carp control in the IWW. Along with flow data, continuous monitoring of water
quality in the main channel and backwaters of IWW provides information on waterway conditions
used to predict fish movement and spawning activity and guide targeted commercial fishing
activities and mass removal harvest techniques. Geospatial mapping of flow, water quality, and
bathymetry supports control efforts of state and federal partners and provides critical habitat
information that can be used in designing control methods and modelling hydrodynamics, population
dynamics, and spawning and recruitment in the IWW.

Proposed Actions for FY 2019: The FY 2019 USGS Great Lakes Restoration Initiative (GLRI)
funding request for this project covers the operation and maintenance of two continuous water-
quality monitoring stations on the IWW, one in the main channel and one in a backwater of the of
IWW in the Marseilles pool. Flow into and out of the backwater is also continuously monitored.
Real-time data from these USGS gages provides information on waterway conditions used to predict
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fish movement and spawning activity and guide targeted commercial fishing activities and mass
removal harvest techniques by our state and federal partners. Real-time fish telemetry receivers are
co-located at these gages (funded separately) to further guide control efforts and understand relations
between fish movement, flow, and water quality.

The FY 2019 USGS agency funding request for this project will support completion and publication
of research into the stalled Asian carp population front in the IWW, the relation to chemicals present
in the effluent-rich water from Chicago, and the analysis of tissue from fish at and downstream of
the population front. Agency funding will also support geospatial mapping in response to requests
from state and federal as part of ongoing efforts to control Asian carp control in the IWW.

Expected Milestones:

Quarterly:
e Perform site visits, service continuous water quality gages, and work/publish data
records.

e Complete geospatial surveys on an as-needed basis (determined by partner requests).
e Publish associated data releases.

FY 2019 Q1:

e Complete and submit journal article on correlation between the location of the stalled
Asian carp population front in the IWW and chemicals present in the effluent-dominated
water at the population front

e Begin drafting journal article on results of tissue analysis of Bighead Carp in the
population front.

e Publish data releases required for publications.

FY 2019 Q2:
e Submit journal article on results of tissue analysis of Bighead Carp in the population front

Potential Out-year Actions (Subject to Future Appropriations):

e Continuous monitoring and geospatial mapping in support of state and federal partners is
expected to continue annually as determined by the Asian Carp Regional Coordinating
Committee (ACRCC) and Monitoring and Response Workgroup (MRWG).

e Perform site visits, service continuous water quality gages, and work/publish all gage data.

e Complete geospatial surveys on an as-needed basis (determined by partner requests).

e Publish associated data releases.

What Is Deliverable for this Project:

e Journal article on correlation between the location of the stalled Asian carp population front
in the IWW and chemicals present in the effluent-dominated water at the population front
(with B. Battaglin, USGS).

e Journal article on results of tissue analysis of Bighead Carp in the population front (with C.
Suski, Uol).

e Real-time continuous water-quality data in the main channel and backwaters of the IWW
served via USGS National Water Information System (NWIS).
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e Data releases for new geospatial data.

Expected Completion Date for Project:

e Continuous monitoring and geospatial mapping in support of state and federal partners is
expected to continue annually as determined by the ACRCC and MRWG.

Potential Hurdles:

e Publication schedule is affected by length of time various reviewers need which is beyond
the control of project personnel.

e Stream gages are subject to damage from lightning, flooding, and vandalism. Data outages
may occur until repairs can be made.

How will the results of this project be disseminated?

e All journal articles will be publicly accessible through the USGS Publications Warehouse
and links to articles will be posted on relevant websites (GLRI.us, asiancarp.us). Press
releases will accompany publications when appropriate.

e Data releases with full metadata will be publicly accessible on the USGS ScienceBase web
portal (https://www.sciencebase.gov).

e Real-time and historic water-quality data in the main channel (USGS 05543010) and
backwater (USGS 411955088280601; seasonal) of the IWW served via USGS NWIS.
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T-12 Technology Registration and Environmental Review
Lead Agency: U.S. Fish and Wildlife Service (USFWS)

Agency Collaboration: U.S. Geological Survey (USGS), U.S. Army Corps of Engineers (USACE),
U.S. Environmental Protection Agency (USEPA), U.S. Coast Guard (USCG), Wisconsin
Department of Natural Resources (DNR), University of Wisconsin Platteville, University of
Illinois, Kentucky Department of Fish and Wildlife Resources (FWR), lowa DNR, Illinois
DNR

FY 2019 Funding Table:

Agency Funding Asian Carp GLRI
Expected Funding Requested
$0 $140,000

* All FY 2019 Funding Projections are based on the Consolidated Appropriations Act 2019 (Public Law 116-6).
Project Explanation

Summary of Actions to Date: This project supports the development, registration and use of
various emerging technologies to control Asian carp, including carbon dioxide (CO2), microparticle
baits and acoustic Asian carp deterrents. In the past, USFWS registration and permitting efforts for
the multiple deterrent technologies in development were funded in separate USFWS projects. To
date, Section 7 consultation requirements were met for a proposed CO, test deployment site at
auxiliary Lock and Dam 14 near Bettendorf, lowa (postponed in 2018 due to National Pollutant
Discharge Elimination System [NPDES] permitting concerns) and an Intra-Service Consultation is at
Barkley Dam to support the field trial of a bio-acoustic fish fence (BAFF). A comprehensive list of
standard operating procedures (SOPs) has been developed for use with CO; deterrents and a subset
of these SOPs have been written at the request of Wisconsin DNR for a test deployment proposed in
FY 2019 at Kaukauna Lock in the Lower Fox River lock system in Wisconsin. A registration packet
for the use of CO> as both a fish deterrent and as a piscicide was submitted to USEPA in September
2018.

Since the technical registrant (Aquabiotics) for antimycin A was no longer willing to support the
registration of the product, the registration of the piscicide antimycin-A was cancelled. This is one
of the control agents that USGS has been testing with microparticle delivery technology as a species-
specific control system for Asian carp. While the cancellation of antimycin A will require USGS to
first develop a consistent supply of antimycin-A before conducting any additional field trials using
microparticles, USFWS will continue to move forward with evaluation of proposed field trial sites in
the context of Section 7 consultation needs.

Also, in FY 2018, coordination of the acoustic deterrent project to be installed at Barkley Dam
commenced. A research team was identified that includes staff from USFWS, USGS, USACE
Engineering Research and Development Center (ERDC), and the University of Minnesota. The
National Environmental Policy Act (NEPA) permitting process for this project was initiated in the
spring of 2018. A mussel survey was conducted at the site by Tennessee Wildlife Resources Agency
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staff. Survey results are being used to inform a Biological Assessment that is being prepared by
USACE Nashville District staff and reviewed by the USFWS.

Proposed Actions for FY 2019:

Coordination among the multi-agency teams involved in developing and testing sound, COz,
and microparticle deterrent registration and regulatory permitting.
Section 7 consultation at demonstration site(s) that are deploying deterrent field tests.
o Barkley Dam (KY) bioacoustics fish fence.
o Fox Locks (CO>).
USEPA Registration of CO- for use as a deterrent of Asian carp and as a piscicide.
Facilitate Federal and State Clean Water Act standards review for deterrent field deployment
sites.
Finalize SOPs for field deployment of concentrated CO; at Kaukauna Lock.

Evaluate the effects of deterrents on non-target species from microparticle trials in 2018 and
CO- and BAFF field trials in 2019.

Potential Out-year Actions (Subject to Future Appropriations):

Continue coordination among the multi-agency teams involved in developing and testing
sound, CO3, and microparticle deterrent technologies registration and regulatory permitting.
Evaluation of field demonstration project for CO- delivery system at Kaukauna Lock.
Section 7 consultation at demonstration site(s).

o Lock and Dam 19.

o Microparticle field site(s) - to be determined.
Respond to USEPA and state regulatory agency review of data submitted to register and use
antimycin-incorporated microparticles.
Continue comprehensive planning assessments for deploying CO: at a lock and/or approach
channel to deter Asian carp movements.

Expected Milestones:

USEPA registration of CO2.

Completion of Section 7 consultation(s) at Kaukauna Lock.
Completion of Section 7 consultation at Barkley Lock and Dam.
Completion of SOPs for a CO> delivery system.

What Is Deliverable for this Project:

Section 7 consultation and other regulatory needs for registration of Asian carp deterrents

(multiple sites, includes Intra-Service Consultation requirement for Barkley Dam).

SOPs for CO» for USEPA registration and for State Experimental Use Permit applications.
Review of CO2 registration application decision and response actions.

Safety and training programs and protocols for agency staff for implementation of control

technologies in the field.

Section 7 consultation and other regulatory needs for registration of Asian carp deterrents

(multiple sites).
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e Draft SOPs and guidance documents for antimycin A-incorporated microparticles.

e Antimycin-A registration application package to USEPA.

e Section 7 consultation and other regulatory needs for registration of Asian carp deterrents
(multiple sites).

e Review of antimycin-A registration application decision and response actions.

e Safety and training programs and protocols for agency personnel for implementation of
control technologies in the field.

Expected Completion Date for Project: Contingent on projected completion dates for development
of CO- and species-specific Asian carp deterrents, registration of these deterrents by USEPA, and all
Section 7 regulatory needs for field study sites involving CO2, microparticles, and acoustic deterrent
technologies covered by this project.

Potential Hurdles:

e Federal and State regulatory permitting issues.

e Potential impacts on non-target species, including ESA-listed species.

e Limitations to producing antimycin-A.

e Failure to meet USEPA registration requirements.

e Engineering and operational challenges associated with deploying/installing deterrents in a
lock and dam environment.

How will the results of this project be disseminated?

e Public outreach (GLRI.us, GLIN Announce, Asiancarp.us)
e Presentations to technical audiences

e Partnership meetings.

e Coordination meetings.

e Media releases.

e USEPA registration notices.

e Peer reviewed publications.
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T-13 Evaluation of Gear and Novel Approaches - Modular Electric Barrier
Lead Agency: Illinois Department of Natural Resources (DNR)

Agency Collaboration: Illinois Natural History Survey (INHS), U.S. Army Corps of Engineers
(USACE), U.S. Coast Guard (USCG)

FY 2019 Funding Table:

Agency Funding Asian Carp GLRI
Expected Funding Requested

$0 $15,000

* All FY 2019 Funding Projections are based on the Consolidated Appropriations Act 2019 (Public Law 116-6).
Project Explanation

Summary of Actions to Date: The Monitoring and Response Workgroup (MRWG) has facilitated
several meetings to discuss design and implementation of novel gear. Most notably the use of Great
Lakes style pound/fyke nets benefited from this work. Additional statistical analysis and sampling
was completed by INHS to evaluate cost/benefit and suitability of gear to collect Asian carp in water
of the Illinois Waterway (IWW). That study identified gears that could collect Asian carp of variable
sizes throughout various habitats.

The MRWG and Illinois DNR has identified that a modular and portable electric barrier system
could have several uses (1) in the case of catastrophic shut down of existing barriers or for
supporting maintenance of those systems and (2) have a deterrence that could be set up in temporary
systems to disrupt movement and/or spawning and potentially assist in harvest and detection
operations.

The modular system has been procured and tested in controlled ponds in central Illinois. Over this
next year standard operational and safety procedures will be developed in cooperation with Illinois
DNR, USACE, and USCG. Considerations of appropriate use in public waterways will be identified.
Such implementations in public waterways can commence once standard operating procedures
(SOPs) are developed and permitted by regulatory agencies. Demonstrations of this may occur in
2019.

Proposed Actions for FY 2019:

e Continuing experimental tests of the modular electric barrier system will be conducted at the
INHS’s Sam Parr Biological Station.

e Locations for future potential field trials will be evaluated among select locations in IWW
tributaries, side channels, or backwaters.

Objectives of Project:

e Develop operational protocols, safety and transport protocols, and cost estimates for the use
of a modular electric barrier system for deterring movements of Asian carp.
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e Evaluate and disseminate the effectiveness of the modular electric barrier system at deterring
movements of Asian carp and other fish.

In 2019, this project will establish operational protocols for the use of a modular electrical barrier
system, develop safety protocols, transport procedures, and cost estimates for the use of this system,
and evaluate its effectiveness at deterring movements of Asian carp and other fishes. Pond trials at
the INHS’s Sam Parr Biological Station will map the electric field generated by the barrier under
different conditions (e.g., conductivity levels) to examine the effects of environmental variability on
barrier performance. Experiments will further evaluate whether Asian carp and native fish species
cross the barrier under different operational settings compared with non-operational control periods.
Potential sites for field trials will be explored in consultation with Illinois DNR, USACE, and
USCG.

This project will complement the Barrier Defense and Detection/Management and Control below the
Barrier projects by providing a potential alternative tool to deter movements of Asian carp. This
technology may eventually be useful as a system to prevent movements of Asian carp into or out of
specific areas during removal operations, as a backup system for fixed barriers, or as a method to
prevent passage of Asian carp through lock chambers or other strategic passage points. Such
activities may assist the Mass Removal and Enhanced Contract Removal Projects.

Expected Milestones:

e By December 2019 operational procedures will be drafted and shared with MRWG and
Asian Carp Regional Coordinating Committee (ACRCC) partners.

Potential Out-year Actions (Subject to Future Appropriations):

e Upon finalization of the standard operational and safety procedures this tool should be
available for implementation at various locations and further study may be minimal, albeit
when deployed additional data collection is likely warranted.

What Is Deliverable for this Project:

e Operational and safety protocols will be drafted to allow this to be used and implemented in
various and identified locations.

Expected Completion Date for Project:

e While no additional evaluation is planned at this time, work conducted in 2019 may identify
needed and future work for implementation.

Potential Hurdles:

e This gear must consider both efficacy for biological control in the field but carefully consider
safety of staff and public. Close coordination of such novel uses may necessitate further work
for permitting not identified at this time.

How will the results of this project be disseminated?

e Monthly summaries of activities provided to MRWG.
e Annual summaries provided in the Interim summary reports.
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e Coordination with Communication and Outreach Workgroup.

e When needed, and at least annually provide a briefing to ACRCC on status of Asian carp
populations and observations. Upon request will provide summaries for online content of
www.asiancarp.us, www.glri.us, or other.

e Peer reviewed manuscripts will be prepared upon completion of the project and shared with
partners for further dissemination.
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R-1 ACRCC Contingency Actions in the Upper lllinois River

Lead Agency(s): U.S. Fish and Wildlife Service (USFWS); U.S. Army Corps of Engineers
(USACE) co-lead

Agency Collaboration: Great Lakes Fishery Commission (GLFC); Illinois Department of Natural
Resources (DNR); U.S. Geological Survey (USGS), U.S. Coast Guard (USCG), Metropolitan
Water Reclamation District of Greater Chicago (MWRDGC), and all other supporting Asian
Carp Regional Coordinating Committee (ACRCC) stakeholders

FY 2019 Funding Table:

Asian Carp GLRI

Agency Base Funding Funding Requested

USACE USFWS | USGS | USACE | USFWS | USGS

$0 $0 $0 $0 $0 $0

* All FY 2019 Funding Projections are based on the Consolidated Appropriations Act 2019 (Public Law 116-6).
Project Explanation

Summary of Actions to Date: The purpose of the Contingency Response Plan (CRP) is to outline
the process and procedures the Monitoring and Response Workgroup (MRWG) and ACRCC
member agencies will follow in response to the change in Asian Carp conditions in any given pool
of the upper Illinois Waterway (IWW). In the event a change is detected in the status of Asian carp
in the project location indicating an increase in risk level, this plan will be implemented to carry out
response actions. The interagency MRWG has maintained a robust and comprehensive Asian carp
monitoring program in the CRP area and will continue these efforts as the foundation for early
detection capability in the IWW.

The CRP was formally adopted into the Monitoring and Response Plan (MRP) in 2016 with
alternative response actions identified in previous plans which only covered the Chicago Area
Waterway System (CAWS) upstream of the Electric Dispersal Barrier System (EDBS). Illinois DNR
and the ACRCC announced the finding of one Silver Carp in the IWW below T.J. O’Brien Lock and
Dam, approximately nine miles away from Lake Michigan on June 26, 2017. The Silver Carp
capture triggered two additional weeks of intense sampling in the area, as outlined in the ACRCC’s
2017 CRP beginning June 26, 2017 and ending July 7, 2017. In addition to this first response action
directed by the CRP, a table top exercise was executed in 2016 which brought together action
resource agencies and ACRCC stakeholders. The table top exercise introduced the proposed CRP,
ran through potential scenarios in which an action would be triggered, and elicited feedback to
understand acceptable levels of response actions and action agency capabilities.

Proposed Actions for FY 2019: This project will continue annually in association with other MRP
projects in order to maintain a standard response structure, communication plan, and management
strategy for the collaboration of multiple resource agencies. This plan will evolve over time as
information changes and additional tools are developed. A table top exercise is the only planned
action for FY 2019 and annually thereafter. The plan outlines specific triggers that may be realized
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in any given sampling season which may result in a range of response actions tailored to the relative
risk identified through collaborative discussion between action resource agencies and the ACRCC.
In addition to the table top exercise, the CRP will also be updated with lessons learned for the 2019
MRP and any response actions taken summarized in the 2018 Interim Summary Report.

All efforts under this project will be covered by funding form other project descriptions.
Expected Milestones:

FY 2019 Q2:
e CRP 2018 Interim Summary Report will be drafted.

FY 2019 Q3:
e Table top exercise will be completed.

Potential Out-year Actions (Subject to Future Appropriations): The CRP is an annual plan to be
refined using lessons learned and incorporating the most up to date information available from
monitoring and management projects within the MRP. Anticipated out year actions will replicate the
above outlined actions for FY 2019. This template may be used as a mechanism to distribute
additional funding on an as needed basis to action agencies in the event a response action is
warranted in any given year.

What Is Deliverable for this Project: Minimal funding has been identified as a requirement for
those planned actions in support of the table top exercise and to develop the annual MRP and Interim
Summary Reports. Request and identification of the funding in support of these activities may be
accounted for through alternative action plan templates on an agency-by-agency basis.

Expected Completion Date for Project: The CRP is anticipated to be an ongoing part of the MRP
until such a time as Asian carp and like invasive species are no longer a threat to the ecology and
economy of the Great Lakes Region.

Potential Hurdles:

e Timely response is the key to a successful response action. Inclement weather, interference
with commercial or recreational marine navigation, and/or resource distribution may present
hurdles to implementing an action quickly.

e Communication between agencies and successive approval to implement actions may also
restrict some immediate response actions.

e There are some developing technologies identified for potential use which also may require
specific regulatory approval prior to field implementation.

e All of these hurdles may be overcome with sufficient planning and justify strong
coordination through continual communication and actively engaging on these topics at the
annual table top exercise.

e Additionally, efficient funding is required to ensure each individual agency is resourced
correctly to take action when required. This hurdle is mitigated to some degree by allowing
individual agency templates to include funding which would cover some of the response
tools outlined within the CRP. However, this project also serves as an additional mechanism
to distribute funding as appropriate to supplement individual agency budgets.
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How will the results of this project be disseminated?

e Annual Interim Summary Reports of the MRP.

e Asiancarp.us posted updates to significant findings and subsequent response actions.

e Teleconference communication as necessary during and after response actions between
action agencies (MRWG) and ACRCC members.
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Partnership Operations Action Item 2

Expected Milestones: The following are general milestones that would be anticipated during the
project period. Exact dates for meetings may vary based on the needs of the CAWS group members
and other factors.

Ongoing
e Project oversight
Steering Committee monthly meetings
Communications and logistical support
Progress reports to be submitted per USFWS requirements

CWS Group and Workgroup Meetings and Webinars
e CAWS Group meeting #1- October 2019

Workgroup meetings to be convened as needed.

Webinars to be convened as needed.

Mediation of specific issues ongoing.

Potential Out-year Actions (Subject to Future Appropriations): Actions will continue the group’s
work from previous years, likely with a focus on advancing work at Brandon Rd. This likely will
also include discussion of financing and cost-share options, AlS lock treatment concepts, non-
structural control actions, etc.

What Is Deliverable for this Project: The following general deliverables for this project:

¢ Planning and facilitation support for a minimum of three CAWS group meetings.

e Convening monthly calls with the steering committee for the CAWS group.

e Planning and facilitation of workgroup meetings and webinars, as needed.

e Coordination with relevant agencies and organizations to secure information and speakers for
CAWS group meetings and webinars.

e Preparation of correspondence and statements from the CAWS group, as requested.

e Mediation of key issues with CAWS group members.

e Development of technical presentations and reports, as requested.

e Coordination and communication with the ACRCC, Technical and Policy Work Group, and
other relevant groups, as needed.

e New CAWS Work Plan for 2020 reflecting changing advisory role needs for as Brandon
Road project progresses and other issues evolve.

Expected Completion Date for Project: The requested funding is for administrative and facilitation
support to the CAWS group for approximately one year. However, the group’s functions and
contributions are anticipated to continue while federal and state agencies and other stakeholders
continue to review, develop and deploy measures to prevent the transfer of AIS through the CAWS,
including the work of the ACRCC and USACE under the Brandon Road study and the larger Great
Lakes and Mississippi River Interbasin Study (GLMRIS)

Potential Hurdles:

e Strengthening the overall effectiveness of the group, trust and a common focus.
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e Complete and timely reporting from federal agencies on relevant work (e.g., proposed
actions under the Brandon Road Feasibility Study and GLMRIS).

e Transition to new state leadership, delays in state participation and focus on the issues, and
transparent reporting to and engagement with the CAWS group from state agencies.

How will the results of this project be disseminated?

Project results will be disseminated primarily through the members of the CAWS group and via their
membership and communications mechanisms. A website will be maintained for the CAWS group
for its materials, and the administrative support organization will report out to appropriate forums,
such as the ACRCC, GLC meetings, etc.
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PO-3 ACRCC Monitoring and Response Team Support
Lead Agency: U.S. Army Corps of Engineers (USACE)

Agency Collaboration: U.S. Geological Survey (USGS), U.S. Fish and Wildlife Service (USFWS),
U.S. Environmental Protection Agency (USEPA), States

FY 2019 Funding Table:

Agency Funding Asian Carp GLRI
Expected Funding Requested

$0 $100,000

* All FY 2019 Funding Projections are based on the Consolidated Appropriations Act 2019 (Public Law 116-6).
Project Explanation

The proposed work is to be conducted by the USACE Regional Planning & Environmental Division
North (RPEDN) and the Rock Island District to support the Asian carp control efforts that have been
developed by members of the Asian Carp Regional Coordinating Committee (ACRCC) by providing
technical expertise to support others and facilitating the permit process for Asian Carp activities
within the Rock Island District.

Summary of Actions to Date: USACE provides technical assistance to lead agencies that support
the Asian Carp Action Plan developed by the ACRCC.

e Collaborated with and provided technical and field support to agencies in the implementation
of the Asian Carp Action Plan and the Monitoring and Response Plan (MRP).

e Participated in interagency meetings and conference calls, including: ACRCC, Monitoring
Response Workgroup (MRWG), and the Technical and Policy Workgroup.

e Collaborated with USGS in development of a system-scale analysis of Open River conditions
in the Illinois and Mississippi Rivers.

e Contributed to the development of the MRP for Asian carp.

e Provided design documents and drawings to assist other agencies with Asian carp control
efforts and answered numerous engineering queries on lock and dam structures in the Illinois
Waterway (IWW) and their potential to slow upstream movement of Asian carp.

e Provided timely reporting of the USACE Asian carp activities through formal presentations
at regional stakeholder meetings.

e Participated in routine Seasonal Intensive Monitoring in Chicago Area Waterway System
(CAWS).

e Organized and facilitated a meeting with regional experts to coordinate habitat suitability
information for Bighead Carp. These efforts led to submitting an USACE Engineer Research
and Development Center (ERDC) Statement of Need for a Bigheaded Carp Habitat
Suitability Index relevant to USACE habitat projects nationwide.

e Provided data and technical expertise to inform dam gate configuration proposal with the
USFWS and Minnesota DNR.
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Proposed Actions for FY 2019:

e Collaboration with and support to agencies responsible for implementation of items in the
Asian Carp Action Plan and the MRP.

e Participation in interagency meetings and conference calls including: ACRCC, MRWG, and
the Technical and Policy Workgroup, etc.

e Collaboration and evaluation of Asian carp control measures for use in the IWW. This
includes the USFWS coordination regarding Spatially Explicit Asian Carp Population
(SEACarP) modeling and may include coordinating removal efforts during scheduled 2020
IWW lock and dam maintenance at critical backwaters including Sheehan Island and Rock
Run Rookery.

e Participation in Seasonal Intensive Monitoring in CAWS.

e Strategizing of Asian carp removal, i.e., water level management at previously completed and
potential future HREPS in the IWW.

Expected Milestones:

e Defined annually by the ACRCC in the Asian Carp Action Plan and the MRP.
Potential Out-year Actions (Subject to Future Appropriations):

e Collaboration with and technical and field support to agencies responsible for
implementation of items in the Asian Carp Action Plan and the MRP.

e Participation in interagency meetings and conference calls including: ACRCC, MRWG, and
the ACRCC Technical and Policy Workgroup, etc.

e Collaboration and evaluation of Asian carp control measures for use in IWW.
e Development and implementation of monitoring strategies at Brandon Road Lock and Dam.

What Is Deliverable for this Project:

e Collaboration, technical and field support on the implementation of the Asian Carp Control
Strategy Framework and the MRP.

e Participation in interagency meetings and conference calls including: ACRCC, MRWG,
Upper Mississippi River Asian Carp Partnership, and the Technical and Policy Workgroup,
etc.

e Collaboration and evaluation of Asian carp control measures for use in the IWW.
e Development and implementation of monitoring strategies at Brandon Road Lock and Dam.

Expected Completion Date for Project: Unknown
Potential Hurdles: None.
How will the results of this project be disseminated?

e Public (GLRI.us, GLIN Announce), technical audience(s), media, etc.
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