
Non-invasive Techniques for Aquatic Invasive Species 

Prevention and Control 

Power Wash: 3000 PSI 

Hot Water: 140oF 



Non-invasive Techniques for Aquatic Invasive Species 

Prevention and Control 

Non-invasive Techniques: 

 

1) Simple  

2) Safe 

3) Environmentally Friendly 



Types Invasive  Non-Invasive 

Physical/Mechanical High Pressure Wash 

Hot Water Spray 

Garden Hose Flushing 

Mother Nature 

Chemical Bleach/Chlorine 

EarthtecQZ® 

NaCl 

KCl 

 

Biological Zequanox® 

Redear Sunfish 

Microscope in the field 

 

 

Dogs  



Types Invasive  Non-Invasive 

Physical/Mechanical High Pressure Wash 

Hot Water 

Garden Hose Flushing 

Mother Nature 

Chemical Bleach/Chlorine 

EarthtecQZ® 

NaCl 

KCl 

 

Biological Zequanox® 

Redear Sunfish 

Microscope in the field 

 

 

Dogs  



Hot Water Spray Data Collection and Validation 



Hot Water Spray: Temperature & Time 

Temperature Quagga Mussel   Zebra Mussel 

68oF No Mortality No Mortality 

104oF 40 S 40 S 

122oF 20 S 40 S 

130oF 10 S 10 S 

140oF 5 S 10 S 

158oF 5 S 5 S 

176oF   5 S   5 S 
Comeau et al. 2011; Wong et al. 2014 



Hot Water Spray Data Collection and Validation 

140oF 

> 140oF 



Hull: Easy to access Gimbal area: Hard to access 

Ballast system:  

Cannot be Accessed 

< 130oF 



High Pressure Wash 

 



High Pressure Boat Washing Station 

 



Prevent the spread of mussel veligers 

Photo by David Wong 

Veligers: 80-350 um Adults: 8000-40000 um 



Low pressure (60 psi) on livewell 



Low pressure (60 psi) on livewell 

Davis et al. 2016 



Prevent the spread of adult mussels 

Byssal 

Threads 



Prevent the spread of adult mussels 
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Prevent the spread of adult mussels 



Mother Nature 
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Mother Nature 
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Mother Nature 
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Prevent the spread of adult mussels 
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Types Invasive  Non-Invasive 

Physical/Mechanical High Pressure Wash 

Hot Water 

Garden Hose Flushing 

Mother Nature 

Chemical Bleach/Chlorine 

EarthtecQZ® 

NaCl 

KCl 

 

Biological Zequanox® 

Redear Sunfish 

Microscope in the field 

 

 

Dogs  



Traditional Approach: Chlorination/Bleach 

Water, Facility, and Boat Chlorination 

Trihalomethane 

Corrosive to pipe 

Destructive to biota 



Chemical Treatment 

Hammond 2016 



NaCl 

 



NaCl 

 



Iodized Table Salt 

 



Softener Salt 

 



KCl 
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Saltwater/Brackish Water  

  The Bay-Delta, California 

Hofius et al. 2015 



Salt/Brackish Water 

 

Hofius et al. 2015 



Types Invasive  Non-Invasive 

Physical/Mechanical High Pressure Wash 

Hot Water 

Garden Hose Flushing 

Mother Nature 

Chemical Bleach/Chlorine 

EarthtecQZ® 

NaCl 

KCl 

 

Biological Zequanox® 

Redear Sunfish 

Microscope in the field 

 

 

Dogs  



 Non-Chemical Control of Invasive Zebra and Quagga Mussels 

Strain CL145A 

Pseudomonas fluorescens 

No evidence of mortality among:  

The ciliate Colpidium colpoda 

The cladoceran Daphnia magna 

Three fish species (Pimephales promelas, Salmo trutta, and 

Lepomis macrochirus) 

Seven bivalve species (Mytilus edulis, Pyganodon grandis, 

Pyganodon cataracta, Lasmigona compressa, Strophitus 

undulatus, Lampsilis radiata, and Elliptio complanata) 

 

Low mortality (3-27%) was recorded: 

The amphipod Hyalella azteca 





Rackl and Link 2015 

 



Meehan et al. 2013 Holt 2014 



Biological Control 

 What species: 

 Redear sunfish 

 Pumpkinseed 

 Freshwater drum  

(French 1993) 

 

http://www.google.com/imgres?imgurl=http://www.redorbit.com/modules/reflib/article_images/39_36c80db873f6964537c625d05f307a0e.jpg&imgrefurl=http://www.redorbit.com/education/reference_library/fish/redear_sunfish/2249/index.html&usg=__wjjf1JHlv65WRBP6hoOwg37qggY=&h=1152&w=1992&sz=1010&hl=en&start=3&um=1&itbs=1&tbnid=C0xDIyFKt5jfvM:&tbnh=87&tbnw=150&prev=/images?q=pharyngeal+teeth,+redear+sunfish&um=1&hl=en&rls=com.microsoft:en-US:IE-SearchBox&rlz=1I7GGIE_en&tbs=isch:1
http://www.google.com/imgres?imgurl=http://pond.dnr.cornell.edu/nyfish/centrarchidae/pumpkinseed.jpg&imgrefurl=http://pond.dnr.cornell.edu/nyfish/centrarchidae/pumpkinseed_pic.html&usg=__ngUzVqTRZogt2AmFildZ5BBtAZs=&h=662&w=1000&sz=476&hl=en&start=1&um=1&itbs=1&tbnid=prqgDpPZQ73X0M:&tbnh=99&tbnw=149&prev=/images?q=pumpkinseed&um=1&hl=en&rls=com.microsoft:en-US:IE-SearchBox&rlz=1I7GGIE_en&tbs=isch:1
http://www.google.com/imgres?imgurl=https://www.landbigfish.com/images/fish/LBF_Freshwater_Drum.jpg&imgrefurl=https://www.landbigfish.com/fish/fish.cfm?ID=25&usg=__2m4i-MrG4nSAZS2QFKY9s89Hvrk=&h=283&w=534&sz=14&hl=en&start=2&um=1&itbs=1&tbnid=_LthmEChTUORwM:&tbnh=70&tbnw=132&prev=/images?q=freshwater+drum&um=1&hl=en&rls=com.microsoft:en-US:IE-SearchBox&rlz=1I7GGIE_en&tbs=isch:1


Sweetwater Reservoir, CA 

Wong et al. 2013 November 10, 2009 January 29, 2010
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Biological Control 

www.giantbomb.com 



Boat Inspection: Aquatic Plant Seeds and Microorganisms 

 



Detector Popeye 

 



 

CAN THE DOGS FIND VELIGERS? 

 CAN THE DOGS FIND VELIGERS? 

 Yes – Four dogs, each tried four times 

 Accuracy – 100% 

 DeShon et al. 2016 

 

../LCBP/Video/3901.mp4


Future Research 

 1. Optimal combination of  warm water/low pressure to remove adult 

mussels in the surface area and/or veligers in the livewells/baitwells 

 2. Livewell flushing: density of veligers and the species of veligers; 

Effectiveness of flushing veligers in different configurations of livewells, as 

well as the bilge area of a watercraft needs to be investigated in the 

future 

 3. Out-of-water boats: Pressure/Temperature 

 4. Develop more species-specific and environmental-friendly inspection 

and decontamination methods 
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Thank you ! 

  

MassDEP Field Crew 


