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Dreissenid Mussel Control
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Invasive Mussel Collaborative

e Advance scientifically sound technology for
invasive dreissenid mussel control to produce
measurable ecological and economic benefits.

Stakeholder Community

Invasive Mussel Collaborative
Representatives of US. and Canada Federal, Tribal, state, provincialand local
agencies; non-government organizations; industry and academic groups

Steering Committee
(TBD — 4-6 collaborative members)

e e Develop and guide the implementation of a long-
10| Sl - term adaptive strategy that establishes and
=3 prioritizes an agenda for developing effective

dreissenid mussel control methods that can be
applied at a variety of spatial scales and

ot U i 2 environments to suppress or eradicate dreissenid
mussels and support the restoration of
biodiversity, and ecosystem functions and
services
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Strategy to Advance Management
of Invasive Zebra and Quagga
Mussels (2018)

* drive investments in policy and research that
lead to reducing invasive mussels and their
impacts

* inform, coordinate and prioritize ongoing
research and management

* allow flexibility in developing approaches to
implementation
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Strategy Management Goals

* Respond to new detections of ZQM to slow spread
and/or protect assets

* Protect and restore critical habitats with broad ecological value,
focusing on Great Lakes coastal areas

* Protect/restore native unionid mussel
populations and habitat

e Restore balanced productivity in
impacted lake systems

e Restore socioeconomic benefits in
impacted systems
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Dreissenid Mussel Control Demonstration Project

e Application of species-specific
molluscicide (Zequanox® 1) underneath
a containment barrier placed on top
of a small area of coastal reef in
Lake Michigan

* Conduct monitoring to assess the
effectiveness of the treatment and
ecological effects.

* Project site is Good Harbor Bay near
Sleeping Bear Dunes National Lakeshore

Invasive Mussel
Collaborqtlve 1Any use of trade, product, or firm names is for descriptive purposes only and does not imply endorsement by the U.S. Government.
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Dreissenid Mussel Control
Demonstration: Good Harbor Reef

Invasive Mussel Collaborative
Webinar: Outcomes and Lessons Learned from Recent

ZQM Control Studies
August 27, 2020
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1) Evaluate the feasibility and effectiveness of
invasive mussel control methods in a Great
Demonstration | akes coastal environment

Project Goals 2) Response of the benthic community to

treatment



USGS: Sandy Morrison, Jim
Luoma, Diane Waller;
GLFC: Jeff Tyson;
NOAA: Ashley Elgin;
NPS: Brenda LaFrancois;
EGLE: Sarah LeSage;
CORA: Tom Gorenflo;
GTBB: Erik Olsen,
Nathan Barton;

TNC: Lindsay Chadderton

NP5, MDNR, UWM, UM
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Study Area

* Off Sleeping Bear

Dunes National
Lakeshore

e SW of Leland

e ~1.25off shore

Project Sites
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Good Harbor
Reef

* Rocky reef
* ~30ftdeep

* Dense mussel
coverage

(D. rostriformis bugensis
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Selected
Method:

Zequanox ®

Derived from naturally occurring soil bacteria
(Pseudomonas fluorescens)

* Contains dead bacterial cells
* Mussels ingest product; destroys digestive system
* Mortality 3-21 days

Loses potency within hours
Target specific to zebra and quagga mussels
Approved by EPA for open water use (Reg. No. 84059-15)

Low risk to human health and the environment; low toxicity
to fish, native mussels, insects, plants, etc.

Safely used in lakes in Michigan (Round Lake and Lake
Erie), lllinois (Deep Quarry Lake) and Minnesota (Christmas
Lake, Lake Minnetonka)

Applied by certified aquatic pesticide applicator




* National Pollutant Discharge Elimination System (NPDES) permit
- EGLE

* Nuisance animal control
* Monitoring and reporting requirements
* Pesticide discharge management plan

* EGLE Great Lakes Submerged Lands Permit
* Placement of structures on bottom

- Disposal of sandbag contents

ReqUirementS * Army Corps of Engineers Permit

* Great Lakes bottomlands
- Endangered species
- State historic preservation

Regulatory

* Public Notice and Comment

* Public Meeting*
*Not required but included




Day 1

Plot Layout

Day 2

Day 3

- 3 treatment plots
(1o0m x 10 m)

* 12 quadrates
(5mx5m)

 Control site (UWM)

Treatment Plot B

Treatment Plot C
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Containment
Design

* Enclosures (x4)
+ 115" PVC
- 3 fttall
* 15x18 ft

* Barriers (x4)
* Clear Poly

* String reinforced
* 30x30ft

* Seal (x 135)
» Sandbags 30lb




Application
Design

* Portable design for
boat

- Effective on-site
I dale

- Effective pump at
distance and depth

- Effective
delivery/spread into
containment plots




- Water quality

- Dissolved oxygen - Caged mussels
* Ammonia * Mussel density and size
Monitoring " pH * Benthic invertebrates
» Conductivity Bacterial "
S - Turbidity acterial community
- During treatment * Total suspended * Visual assessment
* Post-treatment solids
- 1day - CBODg

- 1 week * Total phosphorus

« 2 weeks

* 5 weeks




Avg Zeq
Sonde | Treatment |Treatment Duration|Max Turbidity| Average Turb | Concentration

Product Plot No Date (hrs) (NTU) (NTU) (mg/L)
- Al 1 8/13/2019 20.95 567 95 177
concentration A2 1 8/7/2019 7.75 183 89 166
and volume A3 1 8/12/2019 6.00 330 56 103
A4 3 8/13/2019 20.43 472 110 205

*Concentrations are calculated using turbidity measured at a single point within the structure.
Single point measurements may not be representative of the entire treatment area.

Mixed 6kg into 100 liters lake water
Mixed ~60 gmp, little oxygen mixing, delivered at ~7 gpm to
divers




August 2019

Target
* Permits in hand
* Calm lake, < current

* No fish spawning
activity

* >10C for Zequanox
effectiveness

* 8hr exposure

* Staged treatment
(3 days, planned)

Actual
* Permits in hand

* Not calm and caused
delays

* Only goby observed
* 20 C entire time

* 6 to 20 hr exposure
(weather)

* Staged over two weeks




Summary

- Layout effective

* Divers needed and
setup worked

* Mixing and pumping

worked




Summary

« Containment worked
and held

* Delivery system
worked

* Met turbidity targets

- Many ideas on
Improvements

* Very happy with
outcome!

Next Steps

Hit turbidity target
No leakage
Exposure period
generally met

Mixing process ~dt 5 PLodt
worked —effectively ¢
Great delivery to s

wand

Nice distribution — ‘
into area ==——gpproach=




Thanks for the opportunity and support -

Project Team plus the following,
GL Commission — Erika Jensen, Jill Estrada, Cecilia Weibert

UCC Divers —John Jabas, Jeff Bursey, Adam Roskowski, Matt Welch,
Paul Nelson, Melanie Lyman

USGS —Jim Luoma

EGLE — Darrin McCullough, Robyn Schmidt, Sylvia Heaton
ACOE — Katie Otanez

Leeland Marina Staff =

LimnoTech — Kathy Hall, Carrie Turner, Brandon Ellefson

Notice: Invasive Quagga Mussel Treatment Underway

% BOATS AND DIVERS IN GOOD HARBOR BAY [(Ee

This meeh you may see incressed sctivity ut and srousd Leland Maring snd Good Markor Bay
The vasrve Musssl Catlaborative in working with & teses of expurts snd certified divers 1o trest invesive quiggs mussels
on 4 reel in Goed Harbor Buy. This work is pact of & project 10 evaluste control mathods for zebes snd quogga mussels in
Great Lakes coastal envirenment, and to sssess potestial beselits 1o native fish and the surmounding aguatke community
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Next Steps

Good Harbor Reef Project Invasive Mussel Collaborative
 Work Groups

Monitoring by NPS, UWM, — Research coordination and

VIDRR prioritization
— Coastal site identification
Fall 2020
e e |
Summer 2020 |

Distributing results and
final report
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document are those of the authors and should not be interpreted as representing the opinions or
policies of the U.S. Geological Survey. Mention of trade names or commercial products does
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