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Executive Summary 

Purpose 

The Deep Creek Lake (DCL) Administrative Council has taken several actions to prevent 

the spread of aquatic invasive species (AIS) and protect the ecosystem.  The main preventative 

actions are promotion of the federal “Clean, Drain, and Dry” procedures through signage, 

outreach programs, and execution of a launch steward program during the summer months.  

Even with these actions, there are still instances of visiting boats arriving at DCL contaminated 

with AIS. The purposes of this report are to: 

- Recommend future actions for AIS prevention at DCL that have proven effective in creating 

behavioral change at other locations regarding aquatic environmental issues. 

- Provide resource material for use in creating a behavioral analysis survey at boat launch sites 

to determine barriers and drivers to desired behaviors. 

Methods 

A literature review of published and gray literature was conducted on topics of AIS 

prevention, community-based social marketing programs, and application of behavioral 

psychology techniques (beyond environmental subjects).  In-depth case study analysis was also 

conducted on programs from Lake Tahoe, Lake George, Great Lakes Commission, and New 

Zealand.   

Findings 

Changing human behavior can be extremely difficult, especially without a proven plan or 

roadmap.  A key factor is clearly defining barriers and behavior drivers.  There are hundreds of 

behavior-change models that explain why humans behave a certain way, but to deliver a 

modification requires elimination of barriers and feeding the drivers to the desired behavior.  
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One approach used at several case-study sites was behavioral psychology surveys focused on 

anglers and boaters, and a common approach is a capacity, opportunity, motivation – behavior 

(COM-B) model.  Each site approached it differently, but in the end the relevant data was 

received directly from the target population.  Data analysis increased the likelihood of imposed 

actions influencing target behaviors, and most lake AIS managers saw fewer incidents of AIS-

infested boats and gear. 

Examination of DCL’s websites and associated Maryland Department of Natural 

Resources (MD DNR) sites showed a disconnected and difficult to navigate network.  It was 

challenging to find information on DCL’s policies for boat launch inspection and AIS prevention 

measures.  When compared to the sites of other case study locations, DCL’s AIS problem was 

not presented in a manner that drew attention to the significance of the challenge and the 

importance of prevention.    

The case study site analysis revealed some similar actions that DCL has already 

undertaken, starting with mitigating actions for existing contamination and then turning to 

prevention actions.  Actions at these sites also progressed from simple, such as posting signs and 

performing aggressive outreach campaigns, to more intrusive, such as voluntary inspections and 

launch stewards.  In the end, Lake George and Lake Tahoe have moved to mandatory inspections 

and controlled entry at launching points.  Other lakes maintain voluntary inspections with launch 

stewards just during the summer months, but with more permanent staffing versus voluntary 

staff.  Others provide decontamination stations onsite for boaters to use before entering and after 

exiting the water and require supervised cleaning.  Some have installed integrated landing 

monitoring systems to monitor high-use launch sites at all times.   These decisions are usually 

driven by budgetary constraints, which can be expanded through local partnerships with 
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nonprofit organizations or state and federal grant programs.  Such partnerships take an 

aggressive outreach and lobby campaign, but with increased funding, paid launch stewards can 

perform more consistent and thorough education to boaters, more advanced decontamination 

equipment can be placed on-site to empower boaters to be compliant, and a more effective/active 

social media campaign can be employed.   

Recommendations 

The recommendations based on the team’s research are: 

- Increase community partnering to improve communication in the tourism community and 

leverage nonprofit organization funding grants. 

- Form focus groups and conduct behavioral analysis surveys on target audience through 

boater/fishing license registrations or in person launch steward interaction to define 

barriers/drivers to behavior change. 

-  Offer internships through colleges to assist with website and social media campaign design. 

- Streamline digital media to coherently and consistently communicate AIS impacts, 

prevention, and expected actions at DCL across all websites. 

- Empower boaters to “Clean, Drain, and Dry” with on-site cleaning equipment at high-use 

ramps. 

- Develop summer camp programs to teach young children about AIS, the impacts to 

ecosystems, and actions required to reduce the spread. 
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  Aquatic invasive species (AIS) are aquatic organisms that invade ecosystems beyond 

their natural, historic range (Deep Creek Dispatch, 2016).  Notable AIS that have been 

introduced into Maryland waters include northern snakehead, blue catfish, rusty crayfish, zebra 

mussel, and the aquatic plant Hydrilla.  While there are treatments to control certain AIS like 

Hydrilla, there are no known options for others such as zebra mussels.  AIS are a growing 

concern as their presence can harm native ecosystems as well as commercial, agricultural, and 

recreational activities dependent on those ecosystems (Deep Creek Dispatch, 2016).  Economies 

can also be impacted, especially tourism revenue.   

Deep Creek Lake (DCL), located in Garrett County, Maryland is one of many areas 

where managers are acting to stop the spread of AIS to protect the ecosystem.  The goals of this 

project are to determine how current AIS prevention actions for DCL can be improved, to 

research other types of activities that have been effective in creating behavioral change towards 

environmental issues like AIS, and to determine which activities can be considered for 

implementation at DCL.  

Site Description 

DCL is Maryland’s largest freshwater lake, covering 3,900 acres and 65 miles of 

shoreline (Garrett County Chamber of Commerce, MD, n.d.).  There are nine boat launches at 

DCL, one state owned and eight privately owned.  DCL is close to many metropolitan areas 

including Baltimore (177 miles); Washington, DC (161 miles); Pittsburgh (96 miles); Cleveland 

(255 miles); Philadelphia (282 miles); Richmond (224 miles); and New York (355 miles) 

(Carlson, 2019).  Today, 1.2 million visitors take advantage of the limitless recreational options 

offered in and around the DCL area annually (Garrett County Chamber of Commerce, MD, n.d.).  

Real estate and commercial developments around the lake and throughout the surrounding 
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county have also expanded with the popularity of the Lake.  Human mobility, growth in trade, 

tourism, and recreational activities, especially those by non-local residents, increase the risk of 

AIS being introduced from other areas. In 2019 alone, Maryland Department of Natural 

Resources (MD DNR) issued 87,510 non-resident fishing licenses, many of whom may be 

unaware of how their actions and attitudes towards AIS prevention are potential threats to 

waterways including DCL (MD DNR, 2020).  Due to the outstanding number of fishing licenses 

issued to tourists outside of Maryland and other data that indicate tourists are less aware of the 

effects of AIS, tourists were the target audience of this study.  It is estimated that of the 4,000 

boats that visit DCL each year, about 1%-3% of them will have AIS.  In the past 3-4 years, 

launch stewards, responsible for boat inspections at the DCL state park boat ramp, have 

successfully intercepted four boats with zebra mussels on them (J. Bortz, personal 

communication, June 2, 2020).  If AIS outreach is managed correctly, tourists will feel engaged 

in the stewardship of the lake and will continue to return, more responsibly than before. 

Background on AIS 

AIS have been found to be introduced both intentionally and unintentionally.  Intentional 

introductions include the deliberate transfer of a species into a new environment such as 

dumping the contents of a home aquarium, like goldfish, into a lake (Deep Creek Dispatch, 

2016).  Unintentional introductions occur when species are transferred accidentally such as 

through ballast water exchange used for ship stability.  In the U.S., approximately $8 billion is 

spent per year on the mitigation and control of AIS.  Documented effects of AIS introductions 

include “loss of biodiversity; altered aquatic food webs; reduced water quality; reduced public 

safety and health; decline in fisheries; damage to infrastructure; reduced boating, fishing, and 

other recreational opportunities; and a loss of tourism revenue to local communities” (Deep 
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Creek Dispatch, 2016, p. 2).  AIS can be spread by ships, bilge water, engine cooling systems, 

aquaculture, aquatic recreation (fishing, hunting, boating, diving, kayaking, etc.), livewells, 

seaplanes, connected waterways, and other pathways.  Of these pathways, recreational boating is 

one of the major pathways (Deep Creek Dispatch, 2016).  It is crucial to assess what actions 

most successfully enforce social behavior changes to prevent the introduction and spread of AIS. 

Hydrilla and Zebra Mussels 

While AIS previously mentioned are a concern to DCL, currently Hydrilla and zebra 

mussels are a priority.  Hydrilla verticillata (Hydrilla), pictured in Figure 1, is native to Asia, is a 

listed noxious weed and is injurious to public health, agriculture, recreation, wildlife, or property 

(MD DNR, n.d.).  Hydrilla was first discovered in the southern portion of DCL in 2013 by MD 

DNR (Deep Creek Dispatch, 2016).  Since its discovery, DCL managers have been in the process 

of eradicating Hydrilla.  The state and DCL managers have made great strides with controlling 

Hydrilla since its introduction in 2013.  Zebra mussels (Dreissena polymorpha) were brought to 

the U.S. from Europe in ships’ ballast water and were first discovered in the Great Lakes region 

in 1988 (U.S. Fish and Wildlife Service/Fish and Aquatic Conservation, 2017).  They have 

caused tremendous damage to native ecosystems and to facilities with intakes from waterways.  

Their impacts along with other AIS can be extensive and irreversible.  While zebra mussels 

pictured in Figure 2 have not been found in DCL, they have unfortunately been found within a 

250-mile drive of DCL.  See Table 1 for more details on Hydrilla and zebra mussels. 

Current AIS Management Actions at Deep Creek Lake 

Maryland state laws concerning AIS and the Administrative Council. There are 

several methods currently employed at DCL for discouraging the introduction of AIS.  In 2015, 

the Maryland General Assembly passed House Bill 860 creating the AIS Workgroup.  The 
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purpose of the Workgroup was to communicate with partners, conduct observations and surveys, 

and make recommendations for reducing the spread or introduction of AIS (Lewandowski & 

Naylor, 2018).  As a result of the HB860 Workgroup, the State Lakes Invasive Species Act of 

2017 was passed which declares it “illegal for the owner of a vessel to launch in Maryland 

waters unless the owner has cleaned the vessel and removed all visible organic material” 

(Lewandowski & Naylor, 2018, p. 4).  If an AIS is introduced due to negligence of this law, the 

vessel owner can be fined up to $2,500 (Lewandowski & Naylor, 2018).   

 As a result of the recommendations provided by the Workgroup in 2016, the DCL 

Administrative Council was established.  The Administrative Council is composed of 

representatives from Garrett County Government, MD DNR, and Maryland Department of the 

Environment (MDE) (Garrett County Government, n.d.).  The purpose of the Council is to 

oversee the Deep Creek Watershed Management Plan through cooperation and coordination 

between each agency of influence over DCL.  

AIS Outreach at Deep Creek Lake. As recommended by the Workgroup, State Park 

boat ramps such as the one at DCL now feature AIS prevention signs (Lewandowski & Naylor, 

2018).  The recommendation was also made for AIS prevention signs to be posted at private boat 

launches and marinas, but unfortunately not all participate.  In addition to being posted at the 

boat launch sites, these signs, which are a reminder for boat owners to clean their vessels, are 

featured along eight highly traveled routes including Route 219, a main road that runs to DCL.  

Another major contribution of the Workgroup was connecting additional stakeholders for DCL, 

with the goal of protecting the ecosystem, tourism, and economy of the lake and watershed 

(Lewandowski & Naylor, 2018).  Biologists of the MD DNR’s Resource Assessment Services 
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worked with the DCL Property Owners Association in order to place the signs on Route 219 

which promote the “Clean, Drain and Dry” method pictured in Figure 3 (MD DNR, n.d.).  

Other actions at DCL in the battle against AIS include an instructional video created by 

MD DNR to educate boaters on the proper way to clean, drain and dry.  However, this video is 

not featured on any of the tourism or realtor pages for DCL (Lewandowski & Naylor, 2018). The 

MD DNR also created an informative AIS trifold, which can be seen in Figure 4.  The trifold 

explains the importance of “Clean, Drain and Dry”, a checklist for these actions, why such 

actions are important, that it is against the law to introduce invasive species, and who to contact 

for additional information.  

With funds donated by the Property Owners’ Association (POA) of Deep Creek, the 

Maryland Conservation Corps aided in the installation of AIS disposal stations at boat ramps 

which can be seen in Figure 5 (MD DNR, n.d.).  The purpose of the disposal stations is to 

provide a safe place for disposing of any organic material such as plant material, dirt, or 

organisms that may have been found during a boat inspection.  The stations are close enough to 

boat ramps to draw attention to educate the public about the threat of invasive species, but far 

enough away that any material placed inside cannot reach the lake.  The AIS disposal stations are 

located at Deep Creek Marina, Deep Creek Yacht Club, The Aquatic Center, and the Sky Valley 

Homeowners Association (Garrett County Government, n.d.).  

Launch Steward Program.  Perhaps the most successful component in the battle against 

AIS at DCL is the Launch Steward Program created under MD DNR.  The program, which 

began in 2014, employs volunteer students from Garrett College to conduct voluntary boat and 

trailer inspections.  The goal of the program is not only to prevent the introduction of AIS, but to 

educate the public on the threat of AIS and how to prevent spreading such species (MD DNR, 
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2016).  The community college stewards monitor the state boat ramp at DCL each year from 

Memorial Day through Labor Day.  Station monitoring hours include Monday-Thursday 8am-

4pm, Friday-Sunday 7am-7pm, and holidays.  In addition to examining the boats and trailers that 

accept a voluntary inspection, the stewards conduct an AIS survey with the boat owner (J. Bortz, 

personal communication, June 2, 2020).  While the inspections are voluntary, only about 1% or 

less of boaters refuse the inspections (Garrett County Government, 2019).  The Launch Steward 

Program has cost the state about $35k annually since 2014 for their monitoring at DCL and one 

other state launch (J. Bortz, personal communication, June 2, 2020). 

Identify and Prioritize Behaviors That Need Change 

Integrative Model of Behavior, the COM-B System 

Changing behavior, and sustaining changes over time, is a difficult process.  Behavioral 

economics and social psychology experts continue to develop new strategies and behavior 

change techniques to influence human actions and facilitate acceptance of a desired behavior or 

outcome.  Behavior is inexplicably tied to beliefs, attitudes, and values which are extremely 

diverse, making it challenging for people to subscribe to the same type of behavior (Hine, 

McLead & Driver, 2019).  One of the more widely used behavioral change frameworks by 

managers and key decision makers is commonly referred to as COM-B, which stands for 

capability, opportunity, and motivation for the behavior change.  This is a portion of a larger 

model known as the Behavior Change Wheel (BCW), which is shown in Figure 6 (Michie, 

Atkins & West, 2014).  The diagramed construct draws on a wide range of disciplines and 

approaches that link barriers and drivers within a given context to specific change strategies.  

The BCW framework outlines eight steps to maximize effectiveness of behavior change tactics, 

which can be found in Table 2 (Mangurian, Niu & Schillinger, 2017). 



BEHAVIORAL CHANGE ANALYSIS      13 
 

This model has been used to tackle many diverse situations and complex problems 

including smoking cessation, medication discipline, workplace behavior and invasive animal 

intervention.  The center of the model is the COM-B portion.  This step is critical to ensuring the 

behavior change process has the potential to be effective.  See Table 3 for an example of how 

Capability, Opportunity, and Motivation can be characterized in the context of AIS. 

The results of interviews and surveys directed at unveiling the barriers to the desired 

behavior can be categorized within this level of the BCW.  Drivers of behaviors should be 

identified from a range of sources including personal interviews, direct observation, randomized 

surveys, and stakeholder focus groups (Ojo, Bailey & Brierley, 2019).  Accurate and honest data 

will lead to intervention outcomes or functions within the model to help managers decide the 

most effective course of action to have the largest impact on human behavior.  At this stage, it 

must be determined whether a physical or social change is best or if a structural or policy change 

is more likely to gain the targeted behavior.  The BCW provides categorical guidance in the 

Theoretical Domains Framework (TDF) band of Figure 6 for facilitating behavior change based 

on over 100 different behavior psychology theories, but a comprehensive understanding of each 

of those theories is not necessary to have a successful outcome (Michie et al., 2014).  By 

studying examples of how this framework has been used across different spectrums, it can be 

adapted to any situation. 

Once an action is decided and an implementation strategy devised/executed, it is essential 

that follow-up analysis is completed to assess the effectiveness of the action (Michie et al., 

2014).  If the first strategy does not have the desired outcome, the data from the previous steps 

should be utilized to devise new actions.  The BCW construct has been used to implement 

changes for complex problems related to cancer patient care, cardiovascular treatment 
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tendencies, and mental illness treatments, so it can reveal potential solutions to the invasive 

species problem at DCL.  Links to training resources and additional behavioral change model 

information can be found in Table 8. 

AIS Preventative Action Case Studies 

Great Lakes Case Study 

The Great Lakes Region has been influenced by the invasion of aquatic nuisance species 

(ANS) since the 1800s and at least 180 nuisance nonindigenous aquatic organisms have 

inhabited the Great Lakes ecosystem (Michigan Department of Natural Resources, 2013).  The 

Great Lakes panel funding to fight against AIS comes directly from the U.S. Fish and Wildlife 

Service.  Most of their prevention efforts focus on regulation and messaging the ANS Task 

Force’s outreach programs, such as “Stop Aquatic Hitchhikers” and “Clean, Drain, and Dry” 

initiatives. 

Looking closely at the bordering states of the Great Lakes reveals trends in AIS 

prevention regarding the lake system.  About 55% of invasive species in the Great Lakes are 

introduced through ballast discharge typically from commercial shipping vessels (Michigan 

DNR, 2013).  This is one reason many states and Canadian provinces spend so much money and 

resources on early detection, remediation, compliance, and regulation.  Michigan alone spent 

more than $6 million, nearly 60% of the total AIS budget, to support 19 projects designed to 

detect, eradicate and control terrestrial and aquatic species (Michigan DNR, 2013).  This is very 

similar to the split across each bordering state of the Great Lakes when looking at AIS 

expenditures. 

Individual Great Lake states’ strategic plans for invasive species contain a similar system 

of goals and expected outcomes, especially when it comes to prevention, most likely because the 
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Great Lakes Commission (GLC) provides a template plan for each state to use to develop their 

localized AIS plans.  The pattern of prevention is to identify introduction pathways for new AIS 

and then provide educational outreach and enforcement efforts directed toward mitigating risk of 

those pathways.  The most successful program in this spectrum of AIS prevention has been the 

Great Lakes Landing Blitz (GLC, 2020).  This is a multi-state, two-week outreach effort to 

educate the public about AIS affecting the Great Lakes, perform voluntary boat inspections, 

demonstrate decontamination best practices, and collect survey data concerning AIS knowledge 

and practices.  

In 2019, the Blitz event educated approximately 115,000 boaters between 1,400 boat 

landings (GLC, 2019).  Inspections were conducted at 94% of those landings for more than 

130,000 boats; of those, only 6% had visible aquatic plants or animals on the boats or trailers.  

Data validating the effectiveness of this program in preventing AIS was unfortunately not 

available.  Results of the surveys conducted during the inspections revealed increases in 

awareness of AIS each year, but not much of a decrease in AIS material discoveries.  The 

inspections are very dynamic, and the sites change each year and even the states involved 

change, so the data collected solely during this event cannot be used to determine the 

effectiveness of these actions themselves. 

Another action aimed at empowering boaters in states surrounding the Great Lakes 

involves the implementation of a waterless decontamination system.  In Minnesota, empowering 

boaters to take actions to prevent AIS spread has been a focus since 2017.  The state has used 

Sea Grant money to purchase and sustain waterless decontamination stations manufactured by 

CD3.  Duluth, Minnesota has also installed these waterless stations at landings into Lake 

Superior to help their boaters to prevent AIS, even though Minnesota DNR already managed and 
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operated 23 portable high-pressure, hot water decontamination units throughout the state 

(Minnesota DNR, 2019a).  These waterless stations provide the boaters the tools to 

decontaminate onsite day and night, engaging attitudes and beliefs to target and increase 

motivation for action.  Some sites included redesigned traffic flow, which in combination with 

the cleaning stations nearly doubled the incidents of boater self-inspections prior to launch.  

Michigan has operated a mobile boat wash station program for several years and owns two hot 

water, high-pressure wash trailers that are operated by volunteers from Michigan State 

University.   

Michigan State University has a study planned in the summer of 2020 to compare the 

effectiveness of pressure wash style decontamination stations with the waterless stations like the 

ones manufactured by CD3.  In 2018 the Minnesota Aquatic Invasive Species Research Center 

conducted a study of the effectiveness of the CD3 waterless cleaning unit to remove residual 

water from recreational boats.  The results of the study revealed that even following standard 

drain plug regulations, residual water remained in all compartments examined, including areas 

that were not even accessible on some boats.  The effectiveness of the CD3 station vacuum 

varied between 20% to 90% for the bilge area and 96% to 100% effective for the live wells 

(Minnesota Aquatic Invasive Species Research Center (MAISRC), 2018).  The variability in the 

bilge area was primarily due to boat configuration familiarity, time limits, and waterless system 

experience.  The manufacturers of the CD3 system are using the results of the study to improve 

future design updates.  This system may still require demonstrations before effective use can be 

expected. 

The Minnesota DNR has contracted an AIS Community-Based Social Marketing 

(CBSM) project with the purpose of applying behavioral psychology techniques to address 
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human behaviors contributing to the spread of AIS.  They have teamed up with AZENTIVE, 

LLC and Beyond Attitude Consulting Inc. to select the right behavior(s) and the right audience to 

target (Minnesota DNR, 2019b).  Surveys were created to assess awareness, willingness, and 

barriers to AIS prevention among anglers and boat operators.  Awareness was high, along with 

willingness to take actions to limit the spread.  However, compliance was much lower than 

willingness, mostly due to available equipment, especially when it comes to best management 

practices like hot water washing (Minnesota DNR, 2020).  The recommended actions for 

addressing boat operators was to streamline messaging to be consistent across counties and to 

normalize preventative behaviors within the community.  Additionally, the consultants 

recommended providing at least basic cleaning/decontaminating equipment in areas farther from 

launch sights to eliminate the most common barriers revealed from the survey data (Minnesota 

DNR, 2020).  Lastly, it recommended reinforcing social norms through campaign events 

explaining the CBSM project goals and outcomes to develop social responsibility with the angler 

community and encourage self-policing.   

Lake George, New York Case Study   

Lake George is challenged with an infestation of six aquatic invasive species, but data 

from the lake steward program indicates new AIS transfers from regional water bodies are still 

the greatest risk to the lake ecosystem (Lake George Park Commission, 2019).  The primary tool 

for AIS prevention is Lake George’s mandatory boat inspection program, which is conducted 

from May 1st - October 31st.  All trailered boats being launched must be inspected at one of the 

six regional inspection stations.  Program funding is provided through a cost-sharing effort 

between the state and a local partnership of municipalities and nonprofit organizations with a 

total operating cost of $574,460 (LGPC, 2020).  There is no inspection fee charged to the boater, 
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which eliminates some of the barriers to acceptance of these types of inspections.  When the boat 

is re-trailered from the lake, the launch owner/operator will put an inspection seal on the boat 

and if it is still intact when returning to Lake George the owner will not need to get the boat re-

inspected (LGPC, 2020).   

In 2019, boat inspection staff processed 33,146 boaters through the six regional 

inspection stations, and approximately 16% of those did not meet “Clean, Drain, and Dry” 

standards (LGPC, 2019).  Data from these inspection stations is now entered in the New York 

State Watercraft Inspection Steward Program Application which tracks data across the state 

concerning the movement of boats and spread of invasive species to help better manage 

interventions across the state.  There are more than 80 boat launch locations on Lake George 

where the Commission has executed launch agreements to ensure compliance with the regulatory 

program, requiring records be maintained concerning all launches and retrievals (LGPC, 2019). 

Prior to 2014 when the mandatory inspections began, most of the money and effort was 

directed toward treatment of AIS that had already grown out of control.  By 2012, the 

community had invested over $4.5 million on Eurasian watermilfoil control, $800k on zebra 

mussels, and by early 2012 Asian clam treatments had topped $1.5 million (The FUND for Lake 

George, 2012).  As of 2018 the costs of treating the Asian clam contamination sites has become 

cost‐prohibitive and logistically beyond the current ability to successfully manage.  As more 

involvement with state government occurred, the focus on prevention began to take hold and 

educational outreach programs and boat steward programs became increasingly popular.  

Initially the programs were voluntary, but with more grants from the state, they were able to start 

paying launch stewards and increased to numbers across the 80+ launch sites (The FUND for 
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Lake George, 2012).  The Lake George Association also purchased a floating classroom to help 

educate visitors on the impacts of AIS and teach about local vegetation and aquatic species.  

Ultimately, implementation of the mandatory boat inspections that are in existence today 

were recommended (The FUND for Lake George, 2012).  The primary driver behind the 

recommendation was the success of the program in Lake Tahoe and the continued reemergence 

of invasive species in steward-operated sites, even with a paid launch steward program.  When 

the species are so small that visual inspection often fails to detect seeds, small organisms, and 

resting egg stages, there is no substitute for trained inspectors and mandatory inspections. 

Lake Tahoe Case Study 

Lake Tahoe has an AIS program “implemented by 40 public and private partner 

organizations including federal, state and local jurisdictions, research partners, public utility 

districts, and private marinas” (Tahoe Resource Conservation District (TRCD), n.d.).  In 2007, 

Lake Tahoe stakeholders formulated action plans to prevent and eliminate AIS after invasive 

quagga mussels were discovered in nearby Lake Mead (Wittmann, Chandra, Boyd & Jerde, 

2015).  Initial policies made that same year by the Tahoe Regional Planning Agency (TRPA), 

which was formed between both California and Nevada to manage the lake, allowing for 

voluntary boat inspections, but in 2008 the TRPA quickly adopted measures requiring boat 

inspections and set fees the following year to fund the AIS program needs (Wittmann et al., 

2015).  Collaboration between state, federal, regional, and local government agencies, and 

private entities, is one of the most important parts of strategically controlling AIS for Lake 

Tahoe.  Success with the program is also attributed to the stringent “Clean, Drain, and Dry” 

campaigning and enforcement and “the diligence of boaters and inspectors” (Cowen, 2020).  
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The TRCD dedicates an entire website to its AIS program to educate the public about its 

purpose and provide instructions for preventing the introduction of AIS to the lake, which is 

achieved primarily through mandatory boat inspections.  There are extensive fees for boat 

inspection, registration, and decontamination depending on the type of boat, length of stay, and 

whether AIS are found on the boat.  Decontamination of a boat found to have AIS during an 

inspection will cost a user $200.  Fees from inspection go towards maintaining the AIS program 

and hiring seasonal paid AIS Watercraft Inspectors to inspect, decontaminate high risk vessels, 

conduct surveys, record data, and disseminate information to the public.  Boaters are supposed to 

clean, drain, and dry their craft prior to receiving an inspection and can conveniently schedule an 

appointment online.  Non-motorized watercraft must also participate in inspections to receive a 

sticker for entry into the lake but are exempt from paying fees.  Motorized boats that have passed 

inspection will receive a wire seal that attaches the boat to its trailer and must be physically 

removed by an attendant at a public or private launch to verify that the boat has been inspected.  

The Lake Tahoe watercraft inspection sticker fees were increased by $12 in 2019 to cover costs 

of implementing boater education, no-wake zone enforcement, and preventing the spread of AIS 

(TRPA, 2020). 

Having a website dedicated to AIS information allows visitors to find information easily.  

Many of the private marinas and the Lake Tahoe Visitors Bureau encourage boat inspections and 

provide links to the website on their own homepages.  The AIS program appeals to the sense of 

community and normalization of participating in “Clean, Drain, and Dry” by having a Tahoe 

Keepers Stewardship group.  The Tahoe Keepers are non-motorized watercraft enthusiasts that 

complete a self-certification training and must pass a quiz to receive a certificate and boat decals 

that identify them as part of a community dedicated to protecting the lake from AIS.  The Tahoe 
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Keepers are featured on their own social media sites (Facebook and Instagram) highlighting 

informational updates, fun events, and steward’s accomplishments, which adheres to the 

principle of appealing to pride in eliciting behavioral change studied by Coleman, Royne, and 

Pounders (2020).   

New Zealand Freshwater Case Study 

The discovery of a particularly aggressive and damaging freshwater algae, 

Didymosphenia geminata or Didymo, in freshwaters of New Zealand led to the launch of the 

“Check, Clean, and Dry” campaign across the country in 2004.  The “Check, Clean, and Dry” 

program title is used in the Eastern hemisphere with AIS prevention programs and is a slight 

variation from the U.S.’ “Clean, Drain, and Dry”, however both programs assume the same goal 

of preventing AIS spread.  Reports and media from New Zealand consider the campaign largely 

successful due to the delay in Didymo’s spread around South Island and the complete prevention 

of Didymo from reaching North Island.  A 2014 survey, in a region of the North Island found 

that "Most people are very aware of the easy way to eliminate the possibility of any plant 

material spreading by remembering to “Check, Clean, and Dry” and know the risks that Didymo 

poses to the North Island," (European Union News, 2014).  An interview with Helen Payne and 

Rose Bird of Biosecurity New Zealand revealed the fact that New Zealand culture is very 

protective of its environmental health and recreational activities and that the public was vested in 

participating in the “Check, Clean, and Dry” program from its inception.  More details from the 

interview with Ms. Payne and Ms. Bird can be found in Appendix A.  

Much of the success of the “Check, Clean, and Dry” program is attributed to partnerships 

with private tourism businesses deemed “highly influential” and many other organizations that 

promote the message of the program to their particular audience (NZ Dept. of Conservation, 
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2011; H. Payne and R. Bird, personal communication, July 20, 2020).  One partnership between 

the Department of Conservation and the Ironman Race, an annual event that draws competitors 

from around the world, even requires that the competitors dip their wetsuits in a detergent mix at 

a checkpoint to both prevent spreading any AIS during the race and to increase awareness 

through the media coverage.  Other businesses operating near freshwater recreation areas support 

the campaign by requiring tourists to follow the steps of the program by disinfecting boats, 

bicycles, hiking boots, fishing tackle gear and any other piece of equipment that has the potential 

to contaminate waterways (NZ Dept. of Conservation, 2012).   

During the early stages of the program, legislation and enforcement were found to be 

ineffective in getting the public to voluntarily clean their equipment to prevent AIS spread, so 

social behavior change theory was adopted as the main tool for effecting change.  Focus groups 

were established from different types of freshwater users and helped determine the best methods 

for reaching the target audience with awareness materials.  Advocates were also employed to 

educate recreators at popular freshwater locations about the program, assist with cleaning 

equipment, and conduct surveys to track the movement of boaters.  

When searching for water recreation opportunities online the messages and imagery for 

“Check, Clean, and Dry” are attention grabbing, pervasive and consistent across all the 

government websites (Dept of Conservation, Fish and Game, Biosecurity); downloadable 

brochures and fishing guides. One of the shock value images developed after focus group input 

and placed in popular freshwater areas shows a young girl covered in Didymo shown in Figure 7.  

The branding uses the same colors, font, and links on all websites and social media as seen in 

Figure 8.  The New Zealand Department of Conservation also regularly publishes media releases 
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highlighting specific waterways that remain Didymo-free to remind people to do their part in 

keeping those waterways pristine.  

New Zealand’s Biosecurity website has instructions targeted at different users and events 

making it easy to tailor the type of cleaning necessary based on the type of recreation and 

equipment being used.  Table 4 shows the type and concentration of detergents/disinfectants, the 

contact time necessary to eradicate organisms, toxicity to other organisms, corrosivity to 

equipment, and other helpful information for users.  To persuade the audience into complying 

with cleaning methods, the instructions are presented in a manner that helps the user realize the 

personal benefits of following the instructions such as saving time and money, making tasks 

effortless for themselves, all while minimizing their impact on the environment.  in a way that 

highlights the personal benefits to themselves to persuade compliance.   

The Department of Conservation has further designated restricted rivers and lakes where 

anglers, backcountry hunters, and anyone using pack rafts with a valid fishing license must 

obtain clean gear certificates prior to entry.  The certificates are free and can be obtained at 

designated cleaning stations located within some parks and private businesses during business 

hours only. Any gear brought to a cleaning station that is wet or slightly damp must be cleaned 

under the supervision of a staff member who will also verify that the angler is carrying a suitable 

clean gear kit and if not, the angler must purchase one.  Clean gear certificates are only valid for 

a specific duration of time and in specified waters.  Fines may be issued up to $5,000 New 

Zealand Dollars for violating restrictions (Karen Dougherty, personal communication, July 5, 

2020).  Many of the published cleaning instructions also emphasize that any gear that stays in the 

same waterway or that has been dry for more than 48 hours is not subject to cleaning, reminding 

users of other less intensive/cheaper options for AIS prevention. 
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At a glance, the fact that New Zealand’s North Island has remained Didymo-free might 

be due to the success of the “Check, Clean, and Dry” campaign, but it could also be attributed to 

the differences in water quality between the South and North islands.  According to Kilroy 

(2016), dissolved phosphorus concentrations in the North Island’s rivers are too high to support 

the propagation of Didymo, and it is unlikely that no Didymo cells have been introduced to the 

North Island after a decade of prevention.  While Kilroy’s hypothesis may be scientifically 

sound, there could still be merit to the program as the similar campaign by California’s Tahoe 

Resource Conservation District claims to have prevented any new invasive species introductions 

to Lake Tahoe over the last 12 years of their program.   

Future AIS Prevention at Deep Creek Lake 

Community-Based Social Marketing Plan 

There are 3.5 billion social media users globally as of 2019 according to Mohsin (2020).  

Social media and marketing have a huge impact on behavioral change.  Like-minded people 

reinforce viewpoints and if AIS prevention becomes a trending topic, people may be inclined to 

educate themselves on AIS and change their actions.  A study on how social media influenced 

people in Indonesia to stop using plastic straws found that interesting content had the greatest 

influence on the audience, with content published by influencers or celebrities being most 

impactful on community decisions not to use plastic straws (Lisdayanti, Sinaga & Saudi, 2020).  

Community sharing of interesting images on social media content was second most impactful to 

the community behavior change.  Getting a community to buy into the marketing and share it 

may create more behavior change if they feel that they are a part of an important community, just 

as the Tahoe Water Keepers have done (Lisdayanti et al., 2020).   
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The goal of using social media is to promote a behavioral change idea that the market 

will buy into.  The target audience is the stakeholders associated with DCL including tourists, 

residents, second-home owners, employees, and anyone recreating on the lake.  When it comes 

to social media or community-based marketing, many groups can be reached in a short period of 

time.  Active social media users consist of 90.4% of Millennials, 77.5% of Generation X, and 

48.2% of Baby Boomers, which is important to note when designing content for a particular age 

group (Tjepkema, 2019).  Mobile-friendly content is also increasing in demand (Mohsin, 2020).  

Social media content should be easy to read and attention grabbing.  Messages should be 

cohesive and not create bias across all social platforms, as there may not be the same audience on 

each platform.  More consistent messages regarding AIS and boating management, creates 

higher chances for success and compliance (Cialdini, Kallgren & Reno, 1993).  

Successful communication promotes behavior change which involves the same 

communication that can be used in different organizations (Cialdini et al., 1993).  Actions that 

induce change include enhancing knowledge, developing a sense of efficiency, enforcing 

concrete suggestions for action, acknowledging and rewarding effort, and providing information 

about what others are doing, i.e. social normalization.  Media can mobilize participation in an 

action through delivering environmental-related information, which will strengthen the public’s 

concerns and shape long-term attitudes towards the environment (Rios, Martinez, Moreno & 

Soriano, 2006).   Messages regarding AIS prevention can be spread through the most effective 

media channels available which may motivate people toward choosing a more desirable 

behavior.  The seven most popular social media platforms include Facebook, Twitter, LinkedIn, 

Instagram, Snapchat, Pinterest, and Reddit.  Of these, Facebook is the most popular, followed by 

Twitter and Instagram, and may be the most useful to spread information about AIS prevention.  
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Table 5 describes each platform in more detail.  These platforms allow for interaction with the 

target audience as well as feedback (Hebblethwaite, 2017). 

There are multiple ways to effectively manage and achieve success within the realm of 

social media platforms.  Effective management includes setting achievable goals, realistic 

timelines, and setting priorities.  Training information on a goals template designed to formulate 

and prioritize goals can be found in Table 8.  It is also beneficial to promote a social media 

manager/community liaison who can deal with any social marketing problems.  It is advisable to 

stock up on content and be prepared for the unexpected.  The best way to gauge success, 

perception, and performance with social media is to view data, track how many people are 

viewing and commenting on a post and gather statistics for quarterly performance.  Most social 

media providers have analytics built in that you can access or individually track as media is 

developed. 

Promotional Plan and Budgeting 

Driving traffic to websites and social media platforms is extremely important in 

influencing people to change their behavior.  One of the biggest costs for social media marketing 

is creating a website, specifically for AIS awareness.  Lake Tahoe’s website, 

https://tahoeboatinspections.com/ has a link to the site that they used to create their webpage, 

which is highmarkdesign.com.  Highmark Designs cost $1,399 per month however there are 

many options available which can be found in Table 6. 

Another big startup cost when promoting social media is management of all websites and 

social media pages.  Content should be updated as much as possible, so management can become 

demanding.  Interns may be useful in assisting with the content management.  If additional help 

is required, University of Maryland Baltimore County (UMBC) is a great source to recruit 

https://tahoeboatinspections.com/
http://highmarkdesigns.com/
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students for unpaid internships as their media and communication program requires students to 

do an internship before they graduate and jobs can be posted on the career page for free 

https://careers.umbc.edu/aboutus/contact/#main-content.  Another way to attract interns is to 

offer a small stipend which can make the job more appealing.  Job announcements can be 

announced on the state’s website or on popular job websites such as Indeed, ZipRecruiter, and 

LinkedIn for a fee.  Currently, to post a job announcement on Indeed it will cost $0-$5.00, on 

ZipRecruiter it will cost $249- $349 per month, and on LinkedIn it will cost $495 for a 30-day 

listing.  Benefits to social media applications (Facebook, twitter, Instagram, etc.) are that they are 

free to sign up, there is no limit to posting content, and they can drive a lot of traffic in a short 

period of time.  Table 7 contains an example of a social media budget that costs $1,500 to $2,000 

of an annual budget.  With budgetary and logistical restrictions in place the option for social 

media marketing involved with DCL is strongly recommended for reaching and significantly 

influencing the target audiences.   

Forming Partnerships with North American Lake Management Society  

Creating a partnership with the North American Lake Management Society (NALMS) 

could be beneficial for DCL.  Their mission aims to “forge partnerships between citizens, 

scientists, and professionals to foster the management and protection of lakes and reservoirs” 

(NALMS, n.d. para. 1).  Their goals are to “promote the exchange of information on aspects of 

managing lakes and their watersheds; promote public awareness of lake ecosystems; encourage 

public support for promoting management of lakes and their watersheds; provide guidance to 

agencies involved in management activities for lakes and their watersheds; boost the professional 

status of those engaged in managing lakes and their watersheds; and identify needs and 

encourage research on lake ecology and watershed management” (NALMS, n.d., para. 3).  

https://careers.umbc.edu/aboutus/contact/#main-content
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The NALMS has a certification program for specialized lake management and also 

provides a higher-tiered Certified Lake Professional (CLP) program, both of which could be 

beneficial to staff at DCL.  NALMS demonstrates the potential of citizen scientists to gather 

environmentally important information on lakes and reservoirs using the Secchi Dip-In program 

(NALMS, n.d.).  This program is used to produce a continent-wide snapshot of water clarity.  To 

date, over 50,000 Secci readings have been collected and have engaged hundreds of citizen 

scientists. The NALMS position on AIS is that the “inspection of boats entering lakes is an 

effective prevention and education tool, however, as a practical matter, inspections do not often 

occur, due to local protection and mitigation efforts being poorly supported in most cases,” 

(Aquatic Invasive (Exotic) Species, 2005, para. 9).  Another reason forming a partnership with 

NALMS would be beneficial is that they encourage and support local efforts to protect lakes 

including monitoring, inspections, education, and mitigation programs.  Lastly, they support 

research in new control methods for AIS and could be a major supporter of the AIS initiatives 

desired at DCL (NALMS, n.d.).  Lisa Borre who is on the Board of Directors of the NALMS in 

Maryland would be a great contact person for starting a partnership between NALMS and DCL 

(L. Borre, personal communication, July 22, 2020).    

NALMS launched Lakes Appreciation Week which has now turned into Lake 

Appreciation Month held each July.  The event is for lake and watershed management to focus 

attention on their lakes and reservoirs, their value, and management issues they face.  NALMS 

also offers a media toolkit to help with Lake Appreciation events, social media, and local 

marketing (NALMS, n.d.).  After partnering with NALMS for a Lake Appreciation Week at 

Deep Creek, it would also be beneficial to host an Environmental Stewards outreach summer 

camp during this week.  Specifically, ages 11-14 should be targeted because this age range is old 
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enough to comprehend the importance of the information and also be able to relay it to their 

parents.  Also, offering a half day camp could help recruit tourists visiting with kids and act as an 

outlet to reach the target audience (B. Gomes, personal communication, July 13, 2020). 

Focus Groups 

A focus group can be a powerful tool in changing behavior.  Focus groups are designed 

to identify barriers to behavior change and test the approach of a behavior change campaign.  

Biosecurity New Zealand used focus groups extensively during the initial stages of the AIS 

prevention program, learning essential information about barriers and how to reach their 

audience and engage with them successfully.  Targeted recruiting for focus groups or surveys 

could be done using a random digital dial telephone screening process with screening questions 

used to determine the group makeup.  For instance, if only tourists or fishing-license holders are 

desired, the caller would be asked early on if they fit those categories.  Other screening questions 

might include age, gender, geographic location, and whether the person already engages in the 

positive behavior or action being promoted (Colorado Department of Public Health and 

Environment, 2019).  Targeting people already believed to meet most of the screening 

requirements can be done by using referrals from surveys, boat registrations, activity sign-up 

sheets, and lodging information from the area.   

Surveys from Other AIS Projects 

Audience surveys can gauge the perception of a proposed action and its likelihood to 

result in the expected outcome by identifying barriers to desired behaviors.  If questions are 

constructed properly, they can reveal how incentives and motivators might foster desired 

behaviors.  Surveys can also quantify awareness levels and direction of overall social norms. 
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Many of the surveys conducted by the stakeholders in these AIS case studies were 

distributed on site or through boater registration or fishing license records, either randomly 

selecting participants or mass distribution to all participants.  Online surveys can provide more 

anonymity and analytics of data versus questionnaires at boat landings.  If boat steward-

administered surveys are the preferred method, electronic tools should be tapped to collect data 

to capitalize on these same strengths.  

In 2012 Michigan Sea Grant-funded researchers surveyed boaters to examine the level of 

AIS awareness, evaluate effectiveness of regulation, and develop improvements for 

outreach/education programs.  They randomly sampled 1,500 of the 1 million registered boaters 

and received 441 responses, about 26% (Lee, O’Keffe, Oh & Han, 2015).  Within the section 

concerning the perception of AIS in Michigan the question, “To what extent do you believe 

aquatic invasive species are currently a problem in Michigan?” appeared to give conflicting 

results to reality, even though earlier most respondents qualified their awareness of AIS as high 

or very high (Lee et al., 2015, p. 52).  Developing overlapping questions can provide a deeper 

analysis of the boater's true awareness level.  The Lee at al. survey, shown in Figure 9, also 

attempted to quantify the boater’s commitment level or drivers behind their commitment to 

environmental protection.  Is it for fear of fines, because other boaters expect to see a particular 

behavior, respect of their family or friends, or duty to the planet?  Understanding the driver will 

improve the effectiveness of the selected actions.  The results of this survey suggested that a 

single viewing of outreach materials had no effect on changing AIS prevention behaviors, but it 

gave the state some areas of focus to create substantive actions to implement and measure 

changes to similar questionnaires in later years (Lee et al., 2015).  
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The Minnesota DNR also conducted a survey in conjunction with their AIS CBSM 

project.  The survey was disseminated to 40,000 registered anglers and received close to 2,000 

responses (Minnesota DNR, 2019b).  The questions about boat cleaning focused on how often 

certain actions are done, whether it be draining, inspecting, rinsing, or drying.  Most respondents 

acknowledged inspecting and removing visible debris, but not much beyond those simple 

actions.  The most common barriers were lack of tools, running water or cleaning space, which 

are classified as structural barriers.  By asking the respondent to answer whether their peers are 

helping to stop the spread of AIS, conflicts were revealed of the respondent of how much they 

were willing to help with stopping the spread of AIS (Minnesota DNR, 2019a).  This indicated a 

gap between what people said they were doing and what they were actually doing.  The common 

theme throughout the survey was a gap between having the right attitude and doing the right 

thing.  The only outlier from the survey seemed to be a lack of awareness of the impacts of 

improper disposal of bait and the potential impacts on AIS (Minnesota DNR, 2019a).  

  An intelligently designed survey can be a powerful tool in the fight against AIS and can 

benefit managers looking to implement decisive actions to target specific behaviors.  Questions 

used to gauge respondents’ opinions or feelings, known as Likert scale questions, can be useful 

when analyzing potential gaps between attitudes and actions.  Open-ended questions can also 

uncover blind spots that were not considered because an administrator may not have the same 

perspective as a respondent.  Potential blind spots should be considered when formulating survey 

questions.  Overly personal questions should be avoided to eliminate alienating the audience.  

The audience should feel comfortable that the data is being used for the advertised purpose and 

nothing else.  Only questions needed to make the most informed decision should be asked.  
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The Internet Landing Installed Device Sensor 

Successful AIS prevention requires constant monitoring of boat launches.  One of the 

biggest problems with monitoring is that many boats often launch early in the morning while 

there is no one available to inspect their boat and return late after the inspector has left.  

Environmental Sentry Protection, LLC has developed an unmanned system to solve this problem 

shown in Figure 10.  The device, called the Internet Landing Installed Device Sensor (I-LIDS), is 

designed to monitor boat landing activities, capture video events, and make this information 

available for review by lake constituents and officials (Environmental Sentry Protection, LLC, 

2006).  Some if its features are a “continuous video capture of launches; vehicle identification; 

analysis of visitor clean off compliance; web access to historical videos; configurable video 

duration; standalone deployment (no electricity or communication lines needed); rugged housing 

to withstand abuse; remote management and diagnostics; solar panels; rechargeable batteries that 

can run 16 hours without recharge; LED lighting for night video; and playback of educational 

messages” (Environmental Sentry Protection, LLC, 2006, para. 3).  The I-LIDS system is 

tamper-proof and may greatly improve compliance with AIS cleaning laws, protecting lakes 

from new AIS at all times.  This system is being used at many locations including many 

Minnesota and Wisconsin lakes.  The I-LIDS system costs approximately $7,000 (Lindrud, 

2016). Environmental Sentry Protection, LLC also offers a leasing option.     

One study at Grays Bay, Lake Minnetonka showed that there was a significant gap in 

launch coverage.  Their existing monitoring program covered the hours between 9:00 am and 

7:00 pm on Fridays, Saturdays, and Sundays (Lindberg & Osgood, 2007).  The total demand for 

monitoring 11 boat launches at Lake Minnetonka for six usage months in 2006 was 39,600 

hours, of these, only 5% of these potential usage hours were staffed (Lindberg & Osgood, 2007).  
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This means there was a significant potential for boaters to introduce AIS. Installation of the I-

LIDS system showed heavy usage of the Grays Bay boat launch occurring on weekends starting 

at 4:15 am and continuing after midnight (Lindberg & Osgood, 2007). 

Over 1,500 30-second pre-launch video sequences were collected from August 14 

through October 6, 2006 (Lindberg & Osgood, 2007).  Video monitoring was conducted from 

August 10 through September 5 without posted signage that would warn boaters that they were 

being recorded.  On September 6, two signs shown in Figure 11 were posted at the launch to alert 

users that boats were being video monitored and that users were required by law to inspect and 

clean boats and trailers prior to launch (Lindberg & Osgood, 2007).  Boats launched with 

attached vegetation dropped from 7.4% to 1.8% when comparing pre-signage to post signage 

periods.  Before the video monitoring device was installed, a one-day walkthrough revealed 

about a third of boat trailers in the Grays Bay parking lot had aquatic species dangling from their 

trailer.  On September 6, after signage was posted, a similar single day walkthrough of the 

parking lot revealed that no trailers had aquatic species on it.  Also, after video surveillance signs 

were posted, the percentage of boaters inspecting their boats or slowing for camera inspection 

increased.  It was also found that the boating public accepted and endorsed the video inspection 

and gave positive feedback (Lindberg & Osgood, 2007).  Because of the positive feedback and 

proof of the system working to change behaviors, Lake Minnetonka installed the I-LIDS at four 

additional launches in 2007.   

Recommendations 

Based on the extensive case study, literature review, and testimony regarding AIS 

prevention methods from different watershed managers, a number of recommendations are 

provided that can enhance positive behavioral change in DCL users and improve the efficiency 
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of the DCL Administrative Council’s AIS prevention program.  Some of the actions currently 

being used at DCL should continue such as, the launch steward program at the DCL state park 

boat ramp and the physical posting and dissemination of AIS information and cleaning methods.  

Efforts to educate the public in person have proven more effective in holding the public’s 

attention and creating a lasting impression than reliance on passive educational tools such as 

brochures or posters, however indirect communication must still be used when person to person 

contact is not attainable.  Since the boat launch surveys achieve a high voluntary participation 

rate, launch stewards should continue to conduct them in order to obtain essential information on 

boater behavior and interpret the effectiveness of the program, making changes when the data 

indicate it is necessary.  Focus groups should also be strategically developed to determine any 

other unanticipated barriers to communicating with the target audience.  All existing websites 

and media should be streamlined to coherently and consistently communicate AIS impacts, 

prevention actions, and desired behavior from recreationists at DCL.   

Stronger partnerships with all stakeholders including the realtors, private marinas and 

businesses, and other nongovernment organizations must be developed in order for the program 

message to be received by all lake users.  Otherwise, the current efforts may be negated by one 

negligent AIS introduction which would impact the watershed health, DCL aesthetics, and the 

economic prosperity of all stakeholders.  Increasing community partnerships can also leverage 

nonprofit organization funding grants.  A partnership with the NALMS would greatly enhance 

the program by promoting more awareness of AIS and interest in citizen scientists to monitor 

and assist with the lake’s protection.  Additional outreach can be achieved through these 

partnerships by developing summer camp programs, offering internships, creating a volunteer 

community steward organization, and enhancing DCL’s social media presence.  If funding 
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allows, it is also highly recommended that the state provide watercraft cleaning or monitoring 

equipment at high-use ramps to improve the public’s willingness and ability to comply with the 

clean, drain, dry methods of AIS prevention. For a full list of recommendations please see Table 

9. 

Conclusion 

The goal of this report was to determine what more can be done to enforce long-term 

behavioral changes for preventing the introduction and spread of AIS at DCL.  Research 

regarding how AIS campaigns are managed at other noteworthy lakes and watersheds such as the 

Great Lakes, Lake George, Lake Tahoe, and New Zealand freshwater watersheds identified what 

actions have been most successful in achieving this goal.  It is clear from the research that DCL 

management is on the right track and that these other lakes and watersheds started their 

campaigns with similar actions already in use at DCL such as voluntary inspections and boater 

surveys.  However, considering that DCL has spent significant funds already controlling Hydrilla 

and has had increasing encounters with boats carrying zebra mussels in recent years, there are 

more proactive measures to take to ensure the protection of the lake.  Future behavioral change 

results from the recommended actions are expected to make significant positive impacts in the 

effort to maintain the health, recreational opportunities, and economy of Deep Creek Lake. 
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Appendices 

Appendix A: Interview transcript of Helen Payne and Rosemary Bird, Biosecurity New 

Zealand, conducted July 20, 2020 via Skype. 

Interviewee: Helen Payne, Senior Adviser, Long term Programmes, Biosecurity New Zealand.  

Ms. Payne is the National Coordinator for the Check, Clean, and Dry Program 

Interviewee: Rosemary Bird, South Island Coordinator, Biosecurity New Zealand.  Ms. Bird 

started working with the Check, Clean, and Dry Program in 2012 and is currently the 

relationship manager/coordinator working with partners between boundaries of the South Island.  

Interviewees gave an overview of the how the “Check, Clean, and Dry” program was 

established: 

In 2004 Didymo was found in South Island.  The public was already motivated to work against 

the invasive Didymo because they are heavily invested in their recreational activities.  

Legislation against introducing invasive species was not very effective in the beginning and 

enforcement was not happening, so the Country did rely on social behavior change theory to 

work on managing and preventing the spread of Didymo in the beginning.  There were no tools 

to kill it [Didymo] so the main goal was to stop the spread.  The campaign used shock value 

images like Didymo covering a young girl to incentivize behavior change action from the public.  

The images would be posted on signs near the entries to heavily used waterways and in 

brochures and magazines for fisherman.  
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 1.     How did the program create effective behavior change in visitors?  What were the key 

steps, legislation, education, fines and penalties, volunteers on the ground reminding visitors to 

clean, social media posts, awareness programs in parks, etc.? 

 Partnerships are a big part of the success of the campaign.  Partners were advised that it was a 

collective problem for all, and that there must be a collective solution to stop it. 

 There are also paid advocates stationed at waterways employed by regional councils (local 

government), who go to popular freshwater spots and engage with freshwater users to promote 

the check, clean, and dry practices.  The advocates educate recreationists about invasive pests 

and help check and clean boats and provide resources like detergent with cleaning tools.  They 

also give out check, clean, and dry merchandise, like key chains and water bottles branded with 

the campaign information.  Advocates attend sports events where they can promote the 

program’s message.  There are plans to scale up the advocacy employment to reach more large-

scale events over a wider portion of the country. 

 To enable more voluntary cleaning, some regional councils rent portable wash down stations for 

boats, which are mainly used over the summer and during peak boating periods.  It is not very 

economically viable to have permanent stations, so they get portable washdowns and an advocate 

travels with them at all times to deploy and assist in their use.  There is currently a barrier in 

deploying the wash down stations over a broader range because they are very expensive to rent.  

 2.     Did New Zealand go straight to mandatory check clean and dry inspections or did they 

attempt any voluntary steps for recreationists to follow?  
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Voluntary behavior was heavily relied upon in the beginning of the check, clean and dry 

program.  There are more restrictions now. 

Restricted areas have controlled area notices and the public must get clean gear certificates 

before they enter.  The clean gear certificates can be received from an entity like a sports gear 

shop that has gone through training.  The country does not require boat registrations, so it can be 

hard to track boat owners and their movements and hard to enforce any legislation that could be 

passed, but the Biosecurity Act is undergoing review and will hopefully include more legislative 

power to do more enforcement in the future. 

An option being research currently by Biosecurity is the use of a cell phone app to send 

recreationists a notification or reminder when they enter or leave a lake that they may be entering 

or leaving a high risk or pristine area and should check, clean, and dry their equipment   

 3.     What types of initial steps or protocol did not work effectively to get people to follow the 

check clean dry program? 

 Legislation and enforcement were not effective, so social behavior change strategies were 

adopted. 

 4.     How did the campaign get buy in from private entities and other sponsors like Iron Man?  

 Biosecurity personnel work hard to coordinate relationships with private entities and garner 

support from the groups that will influence their target audience. 

 5.     Are private marinas required to do boat inspections or cleanings at their launches or rental 

businesses?  If so, how were those agreements established?  
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 There are not many marinas around the freshwater areas controlled by the Regional Councils.   

There is not a lot of private development around public freshwater recreation areas.  Regional 

Councils own much of the land around large freshwater areas.  

 6.     How was the budget established for AIS prevention? Are fees from any funds used or were 

regulations passed establishing a budget? 

 There are different funding streams that come together in a pool to help collaboration across the 

country. 

 7.     How were cleaning stations placed?  

 Regional Councils own most of the land around large freshwater waterways, so they established 

the points where the washdown/cleaning stations would be placed. 

8.     How do you know what parts of the campaign are reaching people and what works? 

Was a survey done to figure out how visitors received the check clean dry campaign 

information?  How do you know what parts of the campaign are reaching people and what 

works?  Surveys in the field or online? 

 Currently, the advocates do a survey with recreationists while they are at the waterway to get 

more information like where they came from where they are going next to track how they are 

moving between waterways. 

 When Didymo was initially found in the country there was public outcry against it damaging the 

environment and recreational opportunities, so forming focus groups was not difficult.  Focus 

groups were created and engaged annually during the first years of the program, holding 4-5 
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meetings every year to figure out how people want to be engaged.  The groups consisted of 

anglers, kayakers, boaters, and rafters.  There are many research papers that were written during 

the initial stages of the program when focus groups were held that are available from the 

Biosecurity office. 

 9.     Final Comments? 

 Overall, the culture in NZ is in tune with maintaining a healthy environment and usually people 

want to do the right thing to protect their resources.  If they are not following the program it is 

usually because they have not been educated yet.  Advocates are very passionate and have 

established relationships with organizations to promote the messages and normalize the behavior.  

Regional relationships have been developed and adopted and over the last 10 years, so the 

program steps have become normal.  Having actual people on the ground makes the public 

realize that changing their behavior is important.  People must be engaged through channels they 

already use like magazines, not just mainstream media.  Figuring out who is high risk and how to 

get them to get the information is important.  Encourage other entities to work on solutions for 

the collective good.  Connect with people and make it easier for them to implement what you 

want.  Do not just say something is important; give reasons why it is important for them.  Get 

people operating around the lake to agree on how to fix the solution. 
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of creating behavior change because it established an online community that will continue to 

share the information with their group and reinforce the desired outcome. 

Mangurian, C., Niu, G., Schillinger, D. 2017. Utilization of the Behavior Change Wheel 

framework to develop a model to improve cardiometabolic screening for people with 

severe mental illness. Retrieved from https://doi.org/10.1186/s13012-017-0663-z 

The article from Implementation Science describes how the framework of the 

Behavior Change Wheel was utilized to develop a model to improve cardiometabolic screening 

https://doi.org/10.1186/s13012-017-0663-z
https://doi.org/10.1186/s13012-017-0663-z
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for patients with severe mental illness.  It walks the reader through each of the eight steps of the 

model and explains key decisions to move to then next steps.  The use of the framework is 

grounded in behavior change theory and linked to evidence-based intervention functions that can 

orient an intervention to a targeted setting and population.   The article stresses the importance of 

matching behavioral change techniques to interventions and defines it as “active ingredients 

within the intervention and leads to observable and replicable behavior change”.  This article can 

be used to convince key decision makers that investing in the Behavior Change Wheel method 

can bring results to any problem.  

Minnesota Aquatic Invasive Species Research Center (MAISRC). 2018. Preventing the Overland 

Spread of Aquatic Invasive Species: Evaluating CD3 Station Efficacy on The Removal of 

Residual Water from Recreational Boats. Retrieved from https://www. 

maisrc.umn.edu/sites/maisrc.umn.edu/files/residwaterremoval_finalreport1.pdf 

This report details the results of a controlled evaluation of the CD3 waterless 

decontamination station.  The controlled test examined the performance of civilian boaters using 

the tools versus system designers.  They measured the time to vacuum out the water retaining 

areas within three different types of boats, then measure residual contents and drew conclusions.  

The study can be used in the process of planning for, or the purchase of one of these systems or 

attempting to gain collaborative funding or grants.  

Minnesota DNR. 2020. Aquatic Invasive Species Community-Based Social Marketing Project: 

Moving Forward Report. Retrieved from https://files.dnr.state.mn.us/natural_resources/ 

invasives/prevention/ais-moving-forward-report.pdf 

This report describes the progress of a Community Based Social Marketing 

project that Minnesota DNR partnered with Azentive, LLC and Beyond Attitude Consulting.  

https://www.maisrc.umn.edu/sites/maisrc.umn.edu/files/residwaterremoval_finalreport1.pdf
https://www/
https://www.maisrc.umn.edu/sites/maisrc.umn.edu/files/residwaterremoval_finalreport1.pdf
https://www.maisrc.umn.edu/sites/maisrc.umn.edu/files/residwaterremoval_finalreport1.pdf
https://files.dnr.state.mn.us/natural_resources/invasives/prevention/ais-moving-forward-report.pdf
https://files.dnr.state.mn.us/natural_resources/
https://files.dnr.state.mn.us/natural_resources/invasives/prevention/ais-moving-forward-report.pdf
https://files.dnr.state.mn.us/natural_resources/invasives/prevention/ais-moving-forward-report.pdf
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The purpose of the project was to apply behavioral psychology techniques to address human 

behaviors that contribute to the introduction and spread of AIS in Minnesota waters.  The first 

part of the project focused on identifying and prioritizing barriers of target behaviors.  The 

second part looked at research on AIS pathways and included developing/delivering a CBSM 

workshop for local organizations, DNR staff and statewide partners.  The report also includes 

recommendations on how to move forward with the next steps to develop and refine pilot 

projects that can be scaled into replicable programs throughout the state.  There is a list of 

additional supporting documents recreated during this CBSM project in Appendix A of the 

Moving Forward Report. 

Preventative Monitoring of Boat Launches. (2006). Retrieved from http://www.enviro 

nmentalsentry.com/preventative-intro.htm 

Environmental Sentry Protection, LLC is the creator of the Internet Landing Installed  

Device Sensor (I-LIDS).  While the website is focused on Minnesota and Wisconsin it still 

provides information that could prove very useful for Deep Creek Lake.  The I-LIDS technology 

would serve useful as it bridges monitoring gaps.  To get more information about the I-LIDS 

system, the company can be reached at 763-473-0051 or by email at 

info@environmentalsentry.com.  This technology would be very useful as it would fix the 

monitoring gap at DCL.    

New Zealand Department of Conservation. (2012). 'Check, clean, dry' stopping the spread of 

Didymo in Fiordland.  Retrieved from https://www.doc.govt.nz/news/media-releases/ 

2012/check-clean-dry-stopping-the-spread-of-Didymo-in-fiordland/ 

The news release from the NZ Department of Conservation describes the methods 

the department has used to track the effectiveness of the “check, clean, dry” program in 

mailto:info@environmentalsentry.com
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preventing the spread of Didymo through freshwater rivers of the country.  The departments of 

conservation and Fish and Game partner together each year to sample different rivers for 

Didymo and figure out which areas may need increased monitoring or need to receive cleaning 

stations for boats and equipment.  The article also highlights a couple of tourism businesses that 

require visitors to decontaminate their boots to prevent spreading invasive species via hiking. 

Tahoe Regional Planning Agency. (2020). Shoreline. Retrieved from http://www.trpa.org/ 

programs/shorezone/ 

The Tahoe Regional Planning Agency is made up of employees who represent 

California, Nevada, and the federal government tasked with managing and protecting the natural 

resources around Lake Tahoe.  The TRPA is responsible for meeting environmental goals 

through permitting, planning, and program implementation.  This website contains the current 

shoreline plan, which was adopted in 2018 and details the reason for fee increases to the 

watercraft inspection program.  Fees will contribute to increase AIS awareness and other projects 

to prevent their spread.  Additional information from the TRPA can be requested from Dennis 

Zablago, Tahoe Regional Planning Agency, dzabaglo@trpa.org. 

Tahoe Resource Conservation District. (n.d.). Contact. Retrieved from 

https://tahoeboatinspections.com/contact/ 

The Tahoe Resource Conservation District website has a multitude of information 

regarding their AIS prevention methods for Lake Tahoe.  Their main method of prevention is 

through mandatory boat inspections.  The website has general information about different types 

of AIS to help with identification and lists of which species have and have not been found within 

the lake.  Cleaning instructions are also available for those who use non-motorized watercraft as 

well as a certification module for those interested in becoming part of a community of stewards 
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that protect the lake by conducting their own voluntary boat inspections and cleaning.  

Inspections and cleaning fees for motorized boats, inspection scheduling locations, and other 

frequently asked questions about the program are featured as well as regular news releases that 

provide other information about Lake Tahoe.  Additional contacts for information about Lake 

Tahoe are Sara Mathews, AIS Control Program Coordinator, Tahoe Resource Conservation 

District, smatthews@tahoercd.org; Christopher Killian, Aquatic Invasive Species Program 

Manager, Tahoe Resource Conservation District, ckilian@tahoercd.org. 

  

mailto:smatthews@tahoercd.org
mailto:ckilian@tahoercd.org
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Figures and Tables  

 

 

Figure 1.  Hydrilla verticillata.  Source: (Kobell, 2019). 
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Figure 2. Zebra mussels. Source: NALMS, n.d.).  
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Figure 3.  “Clean, Drain and Dry” Sign featured at Deep Creek Lake state boat ramp and along 

all major routes of access to the lake.  Source: (Lewandowski & Naylor, 2018). 
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Figure 4.  Maryland Department of Natural Resources Informational Pamphlet for AIS.  Source: 

(J. Bortz, personal communication, June 2, 2020). 
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Figure 5.  Deep Creek Lake AIS Disposal Stations and Educational Stations.  Source: (The 

Property Owners’ Association of Deep Creek Lake, Inc., n.d.). 
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Figure 6.  Behavior Change Wheel Diagram.  Source: (Michie, et al. 2014). 
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Figure 7.  Girl with Didymo Poster. Source: (Ministry for Primary Industries, n.d.) 
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Figure 8.  New Zealand Ministry for Primary Industries Tweets about “Check Clean and Dry”. 

Source: (Ministry for Primary Industries. 

https://twitter.com/MPI_NZ/status/1269029994946334720). 

 

 

https://twitter.com/MPI_NZ/status/1269029994946334720
https://twitter.com/MPI_NZ/status/1269029994946334720
https://twitter.com/MPI_NZ/status/1269029994946334720
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Figure 9.  Michigan Department of Community Sustainability Survey Excerpt sent to registered 

boaters as part of a project to provide comprehensive awareness data of required and 

recommended AIS-prevention behaviors.  Source: (Lee et al., 2015). 
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Figure 10. Internet Landing Installed Device Sensor.  Source: (Environmental Sentry Protection, 

LLC, 2006).   
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Figure 11.  Grays Bay, Minnetonka Warning sign.  Source: (Lindberg & Osgood, 2007).  
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Table 1.  Hydrilla and Zebra Mussel Details 

 

 

AIS of Most Concern in 

DCL 

Organism Description Organism Impacts Response Efforts 

Hydrilla 

 

*Already exists in DCL 

● Submerged aquatic 

vegetation that has 

adapted to grow under 

low light conditions 

 

(MD DNR, n.d.) 

● Colonizes deeper water as 

well as shallow areas 

● Creates a surface canopy in 

the upper two feet of the water 

column, limiting the available 

light to lower growing native 

species 

● Creates changes in water 

temperature, wave action, 

oxygen production and pH 

● Interferes with water flow, 

boat traffic, fishing, the 

habitat quality of fish, and can 

lead to fish kills from 

decreased oxygen levels 

 

(MD DNR, n.d.) 

● DNR convened a nation-wide 

panel of experts to determine 

potential control strategies 

(MD DNR, n.d.) 

● Since being introduced in 

2013 (Lewandowski & 

Naylor, 2018), the state has 

spent about $200k annually 

since 2014 for the herbicide 

treatment and control of 

hydrilla (J. Bortz, personal 

communication, June 2, 2020) 
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Dreissena polymorpha 

(Zebra Mussels) 

 

*Not yet introduced in DCL, 

AIS prevention campaign 

focuses heavily on zebra 

mussels, Launch Stewards 

program has helped prevent 

introduction on several 

occasions 

● A freshwater mollusk 

that typically has dark 

and white (zebra-like) 

pattern on their shells 

 

(U.S. Fish and Wildlife 

Service/Fish and 

Aquatic Conservation, 

2017) 

● Can impede navigational and 

recreational boating 

● Can slow a boat's drag from 

attaching to its hull, damage 

the engine by blocking the 

boat's engine cooling system, 

and causing it to overheat 

● Can sink navigational buoys 

due to over-abundance of 

mussels, further putting boats 

and human life at risk 

● Cause reduction in food 

availability for native mussel 

and fish species, disrupting 

the ecological balance of a 

water body, impacting native 

populations 

● Reproduce rapidly and spread 

expeditiously because they 

have no native predators 

 

(Deep Creek Dispatch, 2016) 

● Launch Stewards Program 

performs voluntary 

inspections of boats and 

trailers, administer AIS 

survey to help educate 

public *Have successfully 

intercepted 4 boats with 

zebra mussels (J. Bortz, 

personal communication, 

June 2, 2020) 

● AIS disposal stations 

available to provide a safe 

place for disposing of any 

organic material such as 

plant material, dirt, or 

organisms that may have 

been found during a boat 

inspection  

 

(The Property Owners’ 

Association of Deep Creek Lake, 

Inc., n.d.) 
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Table 2.  Eight Steps of the Behavior Change Wheel  

1 Define the problem to be addressed in behavioral term 

2 Select the target behavior(s) most likely to bring about change to address the problem 

3 Specify the target behavior in as much detail as possible 

4 Identify what needs to shift to achieve the target behavior 

5 Identify intervention functions  

6 Identify policy categories 

7 Identify behavioral change technique 

8 Identify mode of delivery 

 

Note: These steps have been used to overcome a variety of problems through society.  The defined 

order assists managers and key decisionmakers transition from the behavioral diagnosis of a 

problem to the design of behavior interventions. 
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Table 3.  COM-B Model Example 

Capability 
Do tourist boaters/anglers have the relevant knowledge, skills, and physical 

ability to engage in the target behavior? Do they know the best management 

strategies? Are they physically able or have the tools necessary to implement 

the behavior? 

Opportunity 
Are situational conditions, including social or community norms present to 

support the correct behavior? Are relevant laws and other support structures 

in place? Physical opportunity refers to having relevant equipment or supplies 

available that are needed to address the problem. 

Motivation 
Are tourists sufficiently motivated to take action? Are they aware a problem 

with invasive species exists in this lake or the last visited body of water? Do 

they possess the right blend of mindfulness, beliefs, and values to inspire a 

behavior change? 

Note: This is the center of the Behavior Change Wheel model and can be used to classify survey 

results to categorize barriers to behavior change to help make decisions on behavior change 

techniques.   

 

 



BEHAVIORAL CHANGE ANALYSIS      74 
 

Table 4.  New Zealand Biosecurity Cleaning Options 

 

Source: (Biosecurity New Zealand, 2018).  
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Table 5.  Social Media Platforms for Outreach 

Social Media 

Platforms 

Benefits to Having an Account for DCL 

Facebook 
● Some of the leading industries on Facebook include financial services, ecommerce, 

retail, gaming, entertainment, media, telecom, technology, consumer goods, and 

automotive businesses 

● There are 2.45 billion active monthly users on Facebook 

● Facebook is currently the biggest way to reach an audience 

● Create a group about AIS prevention 

Twitter 
● Twitter has 330 million active monthly users 

● Twitter is a microblogging and social networking service on which users post and 

interact with messages known as "tweets" 

● Registered users can post, like, and retweet tweets, but unregistered users can only read 

them 

● Brands have an opportunity to craft and hone their voice. There's room to be clever and 

personable in addition to informative and helpful  

● Twitter has reaction analytics where tweets can be scheduled and checked every so 

often  

● It is a great way to build a following around AIS.   

Instagram 
● Instagram has 1 billion active users 

● Instagram is an abundance of eye-catching visuals and inspiring creativity 

● It is also a social network where product-based businesses, influencers, and coaches can 

thrive 

● If the target demographic is under 35, Instagram is a gold mine: 63% of users are 

between the ages of 18 to 34, with virtually even split between male and female users 
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(Kellogg, 2020) 

● It is recommended to use Instagram to reach the younger demographic and to display 

scenery of AIS prevention, DCL, people signing a pledge, etc.  

Snapchat 
● Snapchat has 360 million active users 

● Snapchat is also for younger users 

● Snapchat is a haven for user-generated content, behind-the-scenes videos, exclusive 

offers, and influencer takeovers 

● A great feature about Snapchat is that the user can create a geofilter to match their 

location. A geofilter is a fun way to share location through filter overlays. For example, 

if a tourist comes to DCL they can pick the geofilter that promotes AIS prevention with 

Deep Creek scenery. The filter may say “Clean, Drain and Dry”, with happy clean 

boating in the background. Here is a link on how to make a geofilter: 

https://buffer.com/library/snapchat-on-demand-geofilters/ 

Ideas and 

suggestions for 

creating successful 

social media 

platforms 

● Engage the audience as much as possible to get opinions about how they feel and 

respond back in a timely manner 

● Create a geofilter, a catchy slogan or a hashtag that people can begin to spread (such as 

“Clean, Drain and Dry”). People will be curious about the hashtag and search for the 

profile 

● Write content that everyone will understand, but fit it to match the platform 

● If the funds are available, do a monthly giveaway. Have tourists answer a riddle or a 

trivia question about AIS, endangered species, DCL and boating. Offer a small prize 

like a gift card or cash to cover their inspection for the one visit. 

*All data was collected from Search Engine Journal 

 

https://buffer.com/library/snapchat-on-demand-geofilters/
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Table 6.  Website Hosting Agency Costs 
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Table 7.  $1,500 Social Media Budget 

Factors of Social Media 

Budget 

Budget with website Creation 

(yearly) 

Budget with just social media 

application (yearly) 

Domain  *Weekly= $48 N/A= $0 

WordPress *WordPress= $300 N/A= $0 

Job Announcement post  * Indeed= $0 $0 

Stipend for Internship * $500 $500 

Unexpected Expenses for 

social media/ Promotional  

This is how much you have 

left over $652 

$1,000 

*The best options were calculated at the lowest cost.  

 

 

 

 

 

 

 

 

 

 

 

 

 



BEHAVIORAL CHANGE ANALYSIS      79 
 

Table 8.  Educational Resources 

 

Description  Hyperlink 

Training and additional details for the Behavior Change 

Wheel and COM-B Models 

http://www.behaviourchangewheel.com/ 

Instructional video on the Behavior Change Wheel where 

Professor Susan Michie explains the innovative 

framework that provides an effective means of informing 

behavior change interventions.   

https://www.youtube.com/watch?reload=9&v=XIJZFM8v

1-w 

Informational video seminar given to representatives of 

the New York Sea Grant explaining a similar model of 

behavioral psychology applied to the problem of aquatic 

invasive species. 

https://www.youtube.com/watch?time_continue=80&v=y

D2Bwg_XNgs&feature=emb_logo. 

A New York Sea Grant seminar that presents the 

advantages of behavioral change methodologies and 

usefulness in augmenting any organization's outreach and 

invasive species prevention program. 

 

https://www.youtube.com/watch?time_continue=994&v=

a58IgJezeAs&feature =emb_logo 

  

A full demonstration of the CD3 waterless 

decontamination system. 

https://polkmn.govoffice3.com/vertical/sites/%7B4649BB

22- 31C0-4F09-8D7C-

B36D1E78E519%7D/uploads/CD3_Cleaning_System_De

mo.mp4 

Minnesota DNR resources generated from the community 

based social media project and the full action report. 

https://www.dnr.state.mn.us/invasives/ais/prevention/beha

vior-change.html 

 

https://files.dnr.state.mn.us/natural_resources/invasives/pr

evention/ais-moving-forward-report.pdf 

http://www.behaviourchangewheel.com/
https://www.youtube.com/watch?reload=9&v=XIJZFM8v1-w
https://www.youtube.com/watch?reload=9&v=XIJZFM8v1-w
https://www.youtube.com/watch
https://www.youtube.com/watch?time_continue=80&v=yD2Bwg_XNgs&feature=emb_logo
https://www.youtube.com/watch?time_continue=80&v=yD2Bwg_XNgs&feature=emb_logo
https://www.youtube.com/watch?time_continue=994&v=a58IgJezeAs&feature
https://www.youtube.com/watch?time_continue=994&v=a58IgJezeAs&feature
https://www.youtube.com/watch?time_continue=994&v=a58IgJezeAs&feature
https://polkmn.govoffice3.com/vertical/sites/%7B4649BB22-31C0-
https://polkmn.govoffice3.com/vertical/sites/%7B4649BB22-31C0-
https://polkmn.govoffice3.com/vertical/sites/%7B4649BB22-31C0-4F09-8D7C-B36D1E78E519%7D/uploads/CD3_Cleaning_System_Demo.mp4
https://polkmn.govoffice3.com/vertical/sites/%7B4649BB22-31C0-4F09-8D7C-B36D1E78E519%7D/uploads/CD3_Cleaning_System_Demo.mp4
https://polkmn.govoffice3.com/vertical/sites/%7B4649BB22-31C0-4F09-8D7C-B36D1E78E519%7D/uploads/CD3_Cleaning_System_Demo.mp4
https://www.dnr.state.mn.us/invasives/ais/prevention/behavior-change.html
https://www.dnr.state.mn.us/invasives/ais/prevention/behavior-change.html
https://files.dnr.state.mn.us/natural_resources/invasives/prevention/ais-moving-forward-report.pdf
https://files.dnr.state.mn.us/natural_resources/invasives/prevention/ais-moving-forward-report.pdf
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Additional training on ways to conduct focus groups. https://irep.olemiss.edu/wp-

content/uploads/sites/8/2016/05/Trinity_Duke_How_to_C

onduct_a_Focus_Group.pdf 

 

https://blog.hubspot.com/marketing/how -to-run-a-focus-

group 

SMART goals template and guides that can be used to 

create and prioritize goals. 

https://filestage.io/blog/smart-goals-template/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

https://irep.olemiss.edu/wp-content/uploads/sites/98/2016/05/Trinity_Duke_How_to_Conduct_a_Focus_Group.pdf
https://irep.olemiss.edu/wp-content/uploads/sites/98/2016/05/Trinity_Duke_How_to_Conduct_a_Focus_Group.pdf
https://irep.olemiss.edu/wp-content/uploads/sites/98/2016/05/Trinity_Duke_How_to_Conduct_a_Focus_Group.pdf
https://blog.hubspot.com/marketing/how-to-run-a-focus-group
https://blog.hubspot.com/marketing/how-to-run-a-focus-group
https://filestage.io/blog/smart-goals-template/
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Table 9.  Recommended Actions 

 

Suggested implementation action 

for DCL 

Supporting reasons What is already done? Why this would strengthen the 

campaign against AIS 

Form partnership with North 

American Lake Management 

Society 

● They promote partnerships 

for proper lake and watershed 

management 

● Have a Certified Lake 

Professionals certification for 

managing lakes 

● Promote citizen science to 

develop outreach and 

education 

● NALMS does not believe 

that enough is done against 

the spread of AIS and are in 

support of monitoring and 

inspections 

● Promotes a Lake Appreciate 

Month every July for all 

partners 

(NALMS, n.d.) 

● There are some strong 

stakeholder partnerships such 

as DCL POA, the 

Administrative Council, and 

Maryland Conservation 

Corps 

 

 

(The Property Owners’ 

Association of Deep Creek 

Lake, Inc., n.d.) 

● Increase outreach 

● Develop strong, lasting 

partnerships 

● Bring more awareness to AIS 

issues 

Create Lake Stewards Summer 

Camp in Partnership with 

NALMS 

● Camp can be held during a 

Lake Appreciation Week 

held each year at DCL 

● NALMS also offers a media 

toolkit to help with Lake 

Appreciation events, social 

media, and local marketing 

● Campers should be required 

to give presentation to 

parents at the end of the week 

● There are several camps 

offered at “DCL” and upon 

further inspection they are 

actually held at Garrett County 

Community College, and none 

of which are environmentally 

focused 

● There is a one weeklong 4H 

camp held at DCL where 

“environmental studies” is a 

section of the camp but not the 

● Kids are the future of our 

environmental management 

and often will continue to 

revisit where they vacationed 

with their family as a child 

● Kids can have a significant 

influence over the actions of 

their parents; more than they 

are usually given credit for 

● There can be a “demonstration 

day” or “parent invite day” 
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sole focus 

 

(Deep Creek Lake Kid’s 

Camps 2019 Guide, n.d.) 

where the proper procedures 

for Clean, Drain and Dry can 

be presented 

● The camp presents another 

opportunity to conduct a 

survey to gather more 

information 

 

(B. Gomes, personal 

communication, July 13, 

2020) 

Conduct Surveys and Focus 

Groups 

● Valuable tool to identify root 

behaviors and barriers 

limiting behavior change  

● Gauge the perception of a 

proposed action and its 

potential success 

● Quantify awareness levels 

and direction of overall social 

norms 

● Establish best methods to 

engage target audience 

● Lake Steward’s conduct 

voluntary AIS survey  

● Helps bridge information gaps  

● Tracks movements of boaters 

between watersheds and 

establishes “hotspots” to 

deploy tools for AIS 

prevention 

Internet Landing Installed 

Device Sensor 

● Continuous video capture of 

launches 

● Vehicle identification 

● Web access to historical 

videos 

● Analysis of visitor clean off 

compliance 

● Configurable video duration 

● Standalone deployment 

● Rugged housing to withstand 

abuse 

● Remote management and 

 ● Installed year long and will 

bridge inspection gap  

● Shown to improve compliance  
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diagnostics 

● Solar panels 

● Rechargeable batteries  

● LED lighting for night video 

● Playback of educational 

messages  

(“Preventative Monitoring”, 

2006) 

Form partnerships or launch 

agreements with every boat 

launch location on DCL 

● Launch agreements can be 

drafted with input from 

private marinas or other 

water recreation facilities on 

the lake to establish the 

minimum standards for 

cleaning boats prior to 

launch. 

● Some private marinas have 

been given AIS prevention 

materials, but no substantial 

training on how to properly 

decontaminate boats for AIS. 

● Each launch area would 

follow the same set of 

standards when requiring that 

boat users clean their boats of 

AIS prior to entering the lake 

and reduce divisiveness on 

proper cleaning methods.  

Grant DCL stewardship 

memberships to the public and 

private businesses 

● Increase awareness of AIS 

challenges and educate on 

proper methods to “Clean, 

Drain, and Dry.”  

● Members of the public 

should be given the 

opportunity to participate in a 

brief certification program 

that makes them a DCL 

steward. 

● Members can be given 

incentives or offered 

opportunities to come 

together for special events 

tailored toward spreading 

awareness of AIS. 

 ● Members can share 

information on social media. 

● Members can help create 

community ownership of the 

program and normalize the 

behavior of preventing AIS at 

DCL. 
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Offer internships through 

colleges to assist with website 

and social media campaign 

design. 

● Reduce costs associated with 

creation of websites. 

● Use generational relevant 

communication styles to 

reach the widest audience. 

  

Streamline digital media to 

coherently and consistently 

communicate AIS impacts, 

prevention, and expected actions 

at DCL across all websites. 

● Provide most accurate, up -

to-date information to the 

target audience and leverage 

partnerships to reach the 

largest audience 

● Connects the values of 

wanting to protect the 

environment with the 

education of what is required 

at DCL to drive required 

behaviors 

 ● An informed boater is more 

likely to arrive with clean 

equipment. 

Empower boaters to clean, 

drain, and dry with onsite 

cleaning equipment at high-use 

ramps 

● Eliminate barriers to desired 

behavior and provide tools 

required to comply with 

clean, drain and dry. 

● Signs directing boaters to 

cleaning equipment will 

increase use. 

 

 ● Data from other sites have 

proven that when equipment is 

available, it gets used.  That 

means if the equipment was 

not there, the level of 

decontamination would be 

significantly higher.   

 

 

  

 


