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PROJECT TITLE: How Effective and Protective are AIS Removal Methods?
I. PROJECT STATEMENT
The best way to prevent AIS spread in Minnesota is to stop the transfer of water and living material between lakes. We will test how well boat cleaning methods work, provide DNR with a risk assessment, and provide recommendations for boat launch cleaning station improvement to prevent AIS spread. 

The problem: Boat launch inspections and cleaning campaigns focus largely on the exteriors of boats and trailers with only minimal attention paid to boat interiors and other gear. But even small amounts of water moved between lakes may transfer spiny water fleas or zebra mussel larvae. Similarly, mud, debris and water inside the boat could transport seeds, spiny water flea eggs, small snails or bits of invasive vegetation. When we power-washed 5 boats used in our wetland research, we captured 4,498 total organisms and plant parts from them, including more than 24 invertebrate species such as the invasive zebra mussels and faucet snails. Faucet snails can carry a parasite that has caused waterfowl die-offs in MN; they are tiny, easily transported, reproduce abundantly, and can survive many days out of water. Anglers (1.4 million MN licenses in 2018) and other boating enthusiasts typically get water, zooplankton, and bits of plant material in their boats. Duck hunters and others going to more shallow, wetland areas may get their boats much dirtier and transport different AIS.

The solution: In an ideal world, all boats and gear transported between water bodies would be completely 
squeaky-clean and dry. Unfortunately, this is not feasible. While drying kills all aquatic invasives, it can take 5+ days to get boats and gear completely dry in cool, humid weather. Not surprisingly, many people do not wait 5 days and instead try to clean their boats. How well do these cleanings work? The unmanned (non-DNR) cleaning tools and stations being purchased and placed at boat launches range from no tools (e.g., hand removal) to waterless tools (e.g., brushes, tongs, vacuums) to low-pressure garden hoses. Previous assessments of their effectiveness have focused on boat and trailer exteriors, not on the contamination inside boats. The worst-case scenario is a false sense of security created by poorly-performing cleaning methods. The boat owner thinks all is clean enough and is unconcerned about moving to another lake, when in reality there are spiny water fleas stuck in the live well, invasive milfoil on the floor, or faucet snails on their boots.  

We will test the effectiveness of the self-service (non-DNR) AIS removal methods at cleaning boat interiors against the DNR standard for cleaning, which is to use a high-pressure water spray (a.k.a., power wash) as the best way to remove AIS from boats. Our results will help boat launch and lake managers choose the best cleaning tools for lake protection; help AIS personnel and agency managers customize AIS removal strategies for particular user groups and water bodies; and help cleaning station manufacturers improve their tools.  

II. PROJECT ACTIVITIES AND OUTCOMES
	Activity 1: Assess how well AIS removal methods clean boat interiors and gear 
	[bookmark: _GoBack]Budget: $100,149


We will use a controlled experiment to determine the effectiveness of various removal methods at cleaning both a) recreational angler boat interiors and b) duck hunter boat interiors and gear. 

Specifically, we will quantify the biotic material removed by these cleaning methods available at boat launches: 
	1) visual inspection and hand removal
	3) low-pressure water rinse from a garden hose

	2) waterless tools from a cleaning station
	4) using all of these methods



Each of these cleaning methods will be compared to the DNR standard of power washing to determine what was missed. This design allows us to determine how much biotic material was removed by each method, and how much was missed (by comparison to what is removed by power washing). Our results will be unbiased and not influenced by cleaning station manufacturers. 
We will ensure that our tests are standardized and repeatable by creating a standardized test mixture containing a set number of dead spiny water fleas and vegetation bits in 3 gallons of water for each test and spread this mixture throughout a standard small fishing boat. We will then clean the boat on a large wash mat using one of the 4 cleaning methods and collect and preserve all material washed from the boat. This will be followed by a power wash (our control), and all this additional material washed from the boat will be collected and preserved to create a control sample to match the test sample. We will repeat this sequence 9 times for a total of ten replicates. We will then test the next cleaning method (10 times) against the power wash control. Ten replicates for each cleaning method will allow for statistical testing. The preserved samples will be counted and identified using microscopy. We will then compare the counts from each cleaning method to their control from the power washing, allowing us to calculate a “percent missed” amount for each test (4 cleaning methods x ten replicates = 40 separate tests, each paired with a power wash cleaning [40 power washes]).  

We will also test how well the same four AIS removal methods work on the muddy boats and gear of waterfowl hunters. The experimental design will be the same: 4 cleaning methods x ten replicates, each paired with a power wash cleaning. For this test we will collect mud, snails and vegetation from a local waterfowl hunting hotspot and use that to muddy the interior of a duck hunting boat, duck decoys, waders and boots.  

	Outcome
	Completion Date

	1. Cleaning efficiency assessment of 4 AIS removal methods for angler-type boats.
	November 2020

	2. Living material removed from angler boat tests counted and identified.
	February 2021

	3. Cleaning efficiency assessment of 4 AIS removal methods for duck hunting-type boats.
	November 2021

	4. Living material removed from duck boat tests counted and identified.
	February 2022

	5. Statistical assessment of cleaning efficiencies for each type of use: angling and duck hunting. 
	March 2022



	Activity 2: Information transfer to lake managers, agencies, and policy makers
	Budget: $ 10,550


Outreach to AIS and lake managers, inspectors and educators; agencies (e.g., MNDNR); cleaning station manufacturers; policy makers and the public about our findings. 
	Outcome
	Completion Date

	1. Provide recommendations for a) cleaning method effectiveness at removing different types of AIS; b) the best AIS removal methods and messaging for various user groups, equipment types, and AIS; and c) improving cleaning station tools and options.
	May 2022

	2. Outreach messages about gear cleaning to help reduce the spread of AIS. 
	May 2022

	3. Presentation at MN Aquatic Invaders Summit, which is well attended by managers.
	May 2022

	4. Risk assessment webinar for agency AIS and lake management personnel.
	May 2022

	4. Yearly and final reports to LCCMR with recommendations and outreach messages.
	June 2022



III. PROJECT PARTNERS AND COLLABORATORS: The CD3 Company is collaborating with us and providing in-kind match. They will provide a cleaning station and an engineer to assist us in configuring the cleaning station for optimal sample collection at no cost; match value $12,000.

IV. LONG-TERM IMPLEMENTATION AND FUNDING: This project will assess the effectiveness of 4 AIS removal methods to clean the interiors of angling and duck hunting boats. Managers across MN can use our results to determine what cleaning tools and methods will work best depending on lake usage and types of AIS present. Because this is an independent assessment of a typical non-DNR cleaning station, station manufacturers can use these results to increase the effectiveness of their cleaning stations. Long term, reduction in the transportation of water and biotic materials will slow the spread of AIS in Minnesota. This project will complement Mr. Doug Jensen’s proposal to evaluate how targeted outreach messages improve use of boat cleaning stations. 
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