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Low doses oftarthTec QZ ,. ;
lonic copper used in effort to eradicate quagga mussels==—"
from an entire Pennsylvania lake
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Project Highlights
A Low dose, long exposure

A Treatment period about 40 days
. A Project cost $109,000

= A Chemical cost $54,000 »
= A Outcome: Cautiously optimistic of eradicati
s A if not 100%, then >99%
= = A Met the goals of the client
A Impacts on no#targets: hard to find any
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SRBC

S SQUEHANNA RIVER RFP Issued b_y S_usc_]ueha_nna River Basin
PASIN COMMISSTON Commission in April 2017

NY = PA = MD = USA

EarthTedQZ was awarded the contract June 2017
Treatment scheduled for Sept 2017

SEARTHTEC and

A Acid-stabilized ionic copper

A 5% copper by weight

A EPAlabeled as molluscicide for Open Waters

A Approved in all states withdreissenids

A No special permits required for this Pennsylvania project




BillmeyerQuarry Susguehanna River

A Former lime quarry, 1846950
A About 30 surface acres-

A Max depth about 130 feet

A Scuba Diving School for 33 years, until 2011
A Quagga mussels detected 2007, then throughout  ;

~ Consumptive Use Mitigation Plan, perform aquifer test -
s was a management decision, not a research prOJect
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BillmeyerQuarry Lake, Pennsylvania
Lots of Fish: blueqill, largemouth and smallmouth bass, channel catfish, gizzard shad, bullhe:




What dose? Strategy dBillmeyerQuarry: Low dose for a long exposul

% Mortality

Avg Zebra Mussel MortalitygarthTedQZ Applied in Pipeline
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Percent Mortality (%)

DoseMortality using EarthTec QZ
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Technology 5(4). DOI: 10.1039/C8EWO00890F
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Dose required for 100% mortality
Luomaet al, 2018

EarthTec QZ, niclosamide, and KCI Zequanox
Temperature (°C) Exposure EarthTec QZ Niclosamide KCl1 Exposure Zequanox

duration (h) (mg/L) (mg/L) (mg/L) duration (h) (mg/L)

24 NE >0.552 NE 8 NE

7 96 > 38.8 >0.189 NE 12 NE

336 11.3 0.054 > 586 24 NE

24 >150. 0.182 NE 8 NE

12 96 25.5 0.066 NE 12 NE

336 4.5 0.053 165 24 NE

24 >47.6 > 0.200° >2.071 8 NE

17 96 9.5 0.100° 422 12 NE
336 2.0 0.075° 147 24 > 323

24 >49.6 0.181 > 3,066 8 NE
22 96 21.5 0.137 220 12 > 315
336 5.8 >0.092 125 24 > 310
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James ALuomd, Todd J. Severson, Matthew T. Barbour and Jeremy K. Wise, 2018
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Examples of Invasive Mussel Eradication or Control in

Open Waters with EarthTec QZ

A. Rapid Response projects:
2014: Christmas Lake

2014: Independence Lake
2015: Ruth Lake

2016: LakeMinnewashta

2017: Lake Marion

2018: Richland Chambers, TX

B. FuIHake eradications:
6. 2016: Indiana private lake
7. 2017:BillmeyerQuarry, PA
8. 2017: Minnesota Zoo

C. Fish Hatchery eradications and decontaminations:
9. 2016: Indiana
10. 2017: Oklahoma
11. 2017: South Dakota
12. 2019: Sedona, AZ

I

e
=
E

‘
N
N~



=
S
S
o
-
O
>
O
£
=




Target dose 0.4 mg/L in the treatment area,

and 0.2 mg/L n the basis of the entire volume
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Placing cages at 12 different locations and 4 different depths.

Work performedSOLitudd.ake Management, Inc



Cages were placed at 12 different locations and 4 different depths.




Mussel Mortality vs Depth (at periphery)
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Eradication of Quagga Mussels fiBiiimeyeiQuarry, Pennsylvania
Sept- Oct, 2017

Summary of QZ Dosing and Costs for

Eradicating Invasive Mussels from Open Waters
Lake size, acres 30
Max depth 115 ft
Avg depth 51 ft
Target copper conc (mg/L) 62 mg/b
# of Applications 3
Treatment period 37 days
Sum of copper applied (3 doses) @44 mg/D
Chemical cost $53,625
Cost per acre $1,788
Cost per million gallons $110

Work performedSOLitude.ake Management. Inc.



Monitoring Results 2012019

eDNA by gPCR:

A Early Dec, 2017: Trace eDNA detected, but not enough to qualify as a positive
A July 2018: NdreisseniceDNA detected

A Aug 27, 2019: Four eDNA samples, all negatidrégsenidnussel DNA

Plankton Tows and microscopy:

A July 2018: possible veliger shells detected in preserved sample collected by SRI
dead or alive? Washed in by rain on rocks?

A Aug and Sept 2018: 2 further rounds of veliger tows foundraissenids

A Aug 27, 2019: Four vertical plankton tows contained nothing resembling a muss

Monitoring will continue in 20192020.



Aug, 2019: Nowiarget Organisms in Plankton Tows Atyears posiireatment:

Cladocerans> Copepods >> Ostracods > Phantom midge larvae

OtherDiptera rotifers,chironomids mayfly, caddisfly, coleoptelatistiddiving beetle larvae.

Base of Food Web Still Intact

Work performedNormandeauwand Associates, In




Abundance of noitarget zooplankton at year postreatment
Individuals per field of view:

Work performedNormandeauand Associates, Inc.



Abundance of noitarget zooplankton at year postreatment

Ostracods

Individuals per litet

—

Copepods 3 2

3 3

Individuals per 510 meter tow.

Site 1 Site 2 Site 3

Cladocerans
Copepods
Ostracods
Naupleli

72,491 69,287 64,080
9,612 9,212 9,612
8,330 10,894 12,816
6,408

Work performedNormandeawand Associates, Inc



Non-Target Impacts

A Negligible impact on fish population

A Abundant fish observed before, during, and post
treatment.

A 4 clamveligersobserved in 2018 samples

A Abundant macroinvertebrate life observed in 201§
and 2019 samples
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Management in Practice

Low doses of EarthTec QZ ionic copper used in effort to eradicate

quagga mussels from an

David Hammond'* and Gavin Ferris?

entire Pennsylvania lake

|Earth Science Laboratories, Inc., 113 SE 22 Street, Bentonville, AR 72712, USA
2SOLitude Lake Management, Inc., PO Box 969, Virginia Beach, Virginia 23451, USA

Author e-mails: DHammond@earthsciencelabs.com (DH), GFerris(@solitudelake.com (GF)

*Corresponding author

Citation: Hammond D, Ferris G (2019)
Low doses of EarthTec QZ 1onic copper
used in effort to eradicate quagga mussels
from an entire Pennsylvania lake.
Management of Biological Invasions 10
(1n press)

Received: 11 June 2018
Accepted: 8 April 2019

Published: xx xxxxx 2019

Abstract

A liquid formulation of acid-stabilized 1onic copper called EarthTec QZ was used 1n
an effort to eradicate invasive quagga mussels (Dreissena rostriformis bugensis) from
an entire 12-hectare lake in Pennsylvania m fall of 2017. The treatment consisted of
three separate applications of ionic copper delivered over a period of 37 days with
the mtent to minimize likelihood of spreading invasive mussels during a one-time
water transfer event planned for later that year, from the treated lake to an adjacent
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EarthTec QZ used to successfully eradicate inv@Bimese Pond Musdedm
sole known U.S. infestation.

San Francisco Chronicle

US & WORLD // NATION

Giant invasive mussel species
eradicated from New Jersey ponds

By Wayne Parry | Nov. 29,2019

EarthTec QZ also used to eradicate
New Zealand mud snaffom a brown
trout hatchery in Arizona and
parasitic flukein Mississippi catfish
farms




EarthTec QZ being used in 2019 to eradicate New Zealand mud snail fro
brown trout hatchery in Arizona




EarthTec QZ scenario for Eradicating Quaggas from San Justo Reserva

EarthTec QZ estimate Existing Water| Mid Water | Low Water
ac-ft in San Justo 7,445 5,059 1,055
mg/L as copper 1.2 1.2 1.2
gals QZ required 48,541 32,985 6,879
Truckloads 10.8 \ 7.3 1.5
Est. chem cost using QZ $583,000 $396,000 $82,000
Est. applied cost, EarthTec QZ $783,000 \$516,000 $156,000

\

Conservative estimate, allowing for almost 3x
the concentration applied taBillmeyerQuarry

40% smaller
than
Billmeyer

Quarry




Comparison of Options for Eradicating Quaggas from San Justo Reservo
lonic copper vs potash

RECLAMATION

Managing Water in the West

Draft FINDING OF NO SIGNIFICANT IMPACT

Zebra Mussel Eradication Project
for San Justo Reservoir, Hollister
Conduit, and San Benito County
Water Distribution System

EarthTec QZ estimate Existing Water Mid Water | Low Water ||Potash per Bureau of Rec [Existing Wate Mid Water | Low Water
ac-ft in San Justo 7,445 5,059 1,055 |ac-ft in San Justo 7,443 2,638 525
mg/L as copper 1.2 1.2 1.2 ||mg/L, dose as potassium 100 100 100
gals QZ required 48,541 32,985 6,879||gals potash slurry 1,866,000 661,361 131,620
Truckloads 10.8 7.3 1.5 |[Truckloads 374 133 27
Est. chem cost using QZ $583,000 $396,000 $82,000] |[Est. chem cost using potash $2,220,000 $787,000f $157,000
Est. applied cost, EarthTec 0Z $783,000 $516,000 $156,000||Est. applied cost, potash $5,611,000 |$1,989,000 $396,000

Cost of QZ vs Potash 14% 26% 39%




Average copper concentrations across thermal strata
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Thank you!

BIO STATION 4

RNT CONSULTING INC

David Hammond, PhD
Senior Scientist, Earth Science Laboratories

510 2893310
dhammond@earthsciencelabs.com
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Appendix



Decontamination of Zebra Mussels from Oklahoma state fish hatchery

6 fish ponds,
fed by Lake Hefner

Pond water gets
discharged to
uninfestedcreek ————

p——

— 1 ___Treatment Goal:

Kill all veligers in pond

water prior to discharge
into creek
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Lake Hefner, infested
with zebra mussels




SEARTHTEC &2

Decontamination of Zebra Mussels from Oklahoma state fish hatchery

Side benefits: Improved yields, healthier fish



Decontamination of Zebra Mussels from Oklahoma state fish hatchery
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Side benefits: Improved yields, healthier fish



