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Presenter
Presentation Notes
So, it turns out that harmful aquatic invasives such as zebra and quagga mussels, while they may be slightly happier in warm climates like those along the lower CO river, are also able to do quite well in northern climates. There is no more burying the head in the sand on whether or not we are vulnerable. I’m going to cover Alberta’s approach to aquatic invasive species, with an emphasis on the fact that until just 2.5 years ago, we had NO program. In a short amount of time, this has become a priority issue for the province…and we have really been able to move mountains to address it for the first time. Here at the conference, I am so proud to have five speakers on different AIS topics here at the conference. I’m going to give you an overview of our approach, and some highlights of our efforts in the past couple of years. 



Dreissenids: Perfect Poster Child 
• Irrigation infrastructure  
• Costs to end user 
• Proximity/movement 
• Excellent for engaging partners, public 

Presenter
Presentation Notes
As the AIS Program Coordinator for Alberta, let me be perfectly clear in communicating my concern for a multitude of aquatic invaders – including aquatic plants, fish and invertebrates. However, one of the main drivers of the creation of or program is the prevention of zebra and quagga mussels. And given their scary characteristics and threats to biodiversity, aquatic habitats and water-operated infrastructure, they sure do make the perfect poster child. Because of the economic implications, and the long term costs to the end user (utility bills, water, crops, personal property). They are getting too close for comfort.  



#1 vector: Trailered Watercraft 

Presenter
Presentation Notes
I will focus today on the two primary pathways for introduction of AIS into Alberta, and share with you the steps that we are taking to address these vectors. First of all, we know that, esp for dreissenid mussels, the most likely source of introduction to Alberta is trailered watercraft – visitors, Albertans who travel outside of the province with their boat or purchase them elsewhere. This map is from the State of Idaho, that is home to the longest standing and most aggressive AIS prevention program in the west. They have 19 mandatory watercraft inspection stations located at key entry points all over the state. This map shows you the origin of the 60k boats they inspected last season – note that there are boats coming through Idaho from EVERY US state, and EVERY Canadian province. Look at all the dots in Alberta. 





Estimated annual costs of an Alberta invasive 
mussel infestation 

Neupane, A. An Estimate of Annual Economic Cost of Invasive Dreissenid Mussels to 
Alberta. ESRD. November 2013 

Impact category Annual cost 
Power generation $5,938,487 

Drinking water systems $20,839,921 

Boat maintenance $390,600 

Recreational fishing $21,830,892 

Water management structures $8,841,373 

Water diversion intakes $3,910,000 

Property value $13,789,500 

Non-use  No quantified at this time 

Total annual cost estimated $75,540,773 

Presenter
Presentation Notes
One of the first things that we did a couple of years ago, was have an economist use literature to create an economic assessment of what we believe we would be facing in the event of a zebra or quagga mussel infestation. Based on several impact categories, including those associated with irrigation infrastructure, municipal water intakes, hydropower, fishery impacts, and even decreases in property value along waterbodies, we believe we are looking at over $75 million annually in the event of an infestation. This figure has really helped us motivate stakeholders and decision makers alike to support and invest in prevention. We can spent $2 million a year now on robust prevention efforts, or we can wait until they get here and spend $75. You do the math. 



ACTUAL annual costs of an Ontario invasive 
mussel infestation 

Impact category Annual cost 
Residential water $21 - $27 million 

Industrial water  $1.5 - $3 million 

Golf courses $11,000 – $16,000 

Recreational fishing $2.3 – $3.3 million 

Commercial fishing & aquaculture $500,000 - $700,000 

Recreational boating $37 - $51 million 

Navigational boating $870,000 - $1.2 million 

Power generation  $7 million – 8.3 million 

Total annual cost estimated $75 - $ 91 million  

Presenter
Presentation Notes
Recently I came across a report from Ontario calculating the actual costs to the province and stakeholders of their mussel infestation, which ironically pegs them at a range between $75-91 M annually. 



Presenter
Presentation Notes
We are probably all familiar with this bleak map. I try to divert the attention from being a really depressing view of the spread of dreissenids in the past 25 years to what we do have in our favor…which is why I have littered it with distractions.  When we were initiating our program in 2013, we really were going to focus on the southern border. SO MANY snowbirds from Alberta go south for the winter – often taking their boats or, when the dollar was better, buying used boats in the SW US, that really seemed like the biggest threat. Now, because I am a bit of a pollyanna spirit, which let me tell you, really helps in our line of work, I can share one, and only one, positive outcome of the Lake Winnipeg zebra mussel infestation. If that hadn’t happened when it did, we would have continued to focus on the southern border, potentially missing the bigger threat to us – fouled boats moving west from eastern provinces. No one has collected boat traffic data up here before, and the movement patterns are quite shocking. The reason I put this giant blue star on the map, yet another diversion tactic, is due to the increase in partnerships in the west, the last remaining mussel free stronghold. The five states below us are all taking excellent measures to protect themselves from an infestations – mandatory inspections, shared education campaigns, monitoring of waterbodies, response protocols – most of the time now when we get boats coming up from the SW US, they are first inspected elsewhere and we are notified when they are coming. Partnerships are key to feeling like you aren’t alone. MAP: This map outlines some of the regional groups dedicated to this issue in the west.  

http://www.cbc.ca/news/canada/manitoba/zebra-mussels-cover-boats-in-gimli-harbour-1.3236746
http://www.cbc.ca/news/canada/manitoba/zebra-mussels-cover-boats-in-gimli-harbour-1.3236746
http://www.cbc.ca/news/canada/manitoba/zebra-mussels-cover-boats-in-gimli-harbour-1.3236746
http://www.cbc.ca/news/canada/manitoba/zebra-mussels-cover-boats-in-gimli-harbour-1.3236746




Presenter
Presentation Notes
I don’t think anyone was expecting the zebra mussel infestation at Lake Winnipeg to get so bad, so fast. This before/after substrate is quite shocking, but last night our friendly Manitoba friends took us up to Gimli to see for ourselves. Sure, it is one huge frozen lake right now, but wow. What we saw was such a huge eye opener. Adding more fuel to the fires of prevention. 



Presenter
Presentation Notes
Shifting gears, I’d like to focus now on the second most likely source of introductions of AIS to Alberta waters – intentional release and the aquarium/pet trade. In addition to Z/Q mussels, I would like to briefly share our “Top 7 AIS of concern to Alberta.” The species circled have been detected in Alberta.   

Zebra & quagga mussels really get a lot of attention. But the AIS program absolutely focuses on other species as well – aquatic invasive plants, invertebrates and fish. Some of the worst invaders include…

NOTE: there is a “fly in” to circle flowering rush and Prussian carp because they are the two of the six that we currently have in Alberta.

Info on key species of concern:
Eurasian watermilfoil (Myriophyllum spicatum): EWM is aaa    perennial, aquatic,submersed herb introduced from Eurasia. It forms large, floating mats that prevent light penetration into water bodies, thus out-shading native plants. In lakes or other aquatic areas where native aquatic plants are not well established, the Eurasian plant can quickly spread. It does produce seed, however germination rates are poor. It reproduces rapidly through stem fragmentation and underground runners. Plant fragments can attach to boats, trailers, or animals and be moved from one body of water to another. A single segment of stem and leaves can form a new colony. There are native watermilfoils, and just like the Eurasian plant, all have submersed stems, feathery leaves, and tiny flowers produced above the water surface.�
Flowering rush (Butomus umbellatus): Flowering rush is a cattail-like perennial of freshwater wetlands. It is native to Africa, Asia and Europe and was likely introduced to North America as an ornamental plant. It is the only member of the Butomaceae family and is able to reproduce both by seed and vegetatively (rhizomatous roots form bulbits which separate from the parent plant). Flowering rush infestations can displace native vegetation and result in reduced water quality which may disrupt valuable fish and wildlife habitat. Dense stands in irrigation ditches can reduce water availability, and in lakes can can interfere with boat propellers and swimming.�
Prussian carp (Carassius auratus): This wild goldfish, likely introduced by an aquarium dump or “ceremonial release,” is a feeder fish/ornamental goldfish commonly found in aquarium stores. It is not found in several tributaries to the South Saskatchewan and Bow Rivers in Southern Alberta. This is a highly reproductive fish, thought to procreate through a form of gynogenesis – largely female population; lays eggs that can be fertilized by other cyprinidae species. Tolerant of a range of water quality parameters – often found in very poor quality waters.  �
Asian carp (Hypopthalmichthys molitrix): Silver carp are a hazard for boaters. The vibration of boat propellers can make Silver carp jump up to three metres out of the water. Boaters and water-skiers in areas of the Mississippi and Illinois rivers have been seriously injured by jumping fish.�
Northern snakehead (Channa argus): It sounds like the plot of a horror movie — or a very stressful nature special. The northern snakehead fish has teeth like a shark and the ability to walk on land. The carnivorous fish hails from Asia but in 2002 it appeared in a small Maryland town, where it promptly obliterated wildlife in the local pond. While other invasive fish species can only travel as far as the waterways will take them, the snakehead, sometimes called "Fishzilla," can survive for up to four days out of the water and travels across land by wiggling its body back and forth like a snake. The fish has since been spotted everywhere from New York to California. So how did it get to Maryland in the first place? A local resident ordered two snakeheads from a fish market in New York City's Chinatown neighborhood and then released them.�
Black Bullhead (Ameiurus melas)- Black bullheads closely related to catfish and eat anything that will fit in their mouths. They were recently detetected, and subsequently eradicated, from a contained manmade pond near Fort McMurray (June-Sept 2015). In March 2015 they were listed as a prohibited aquatic invasive species in the Fisheries (Alberta) Act. Black bullheads are voracious predators of newly hatched gamefish (Whitmore 1997). Introduced predatory fishes, including the black bullhead, are likely at least partially responsible for the decline of the Chiricahua leopard frog Rana chiricahuensis in southeastern Arizona (Rosen et al. 1995), and have been shown to reduce the abundance and diversity of native prey species in several Pacific Northwest rivers (Hughes and Herlihy 2012).



2) Aquarium & pet trade 

Presenter
Presentation Notes
These species are most likely to be introduced by people deliberately putting critters where they don’t belong. I think the goldfish issue really emphasizes this. Granted, we are really not sure what the impact of goldfish would be on native species and habitat, but I’m willing to bet it wouldn’t be a great scenario. Plus, it’s goldfish now, but if people believe this is an acceptable practice, and potentially even the “more humane” way to dispose of a slimy pet, it could be anything tomorrow. As you know, aquarium water is also notorious for the disease and parasites that can be transmitted to natural waters. 



 



The Alberta Approach 

Presenter
Presentation Notes
Shifting gears, I will not focus on Alberta’s approach to this issue. Our program is structured into five program elements. There are only two of us full time on this file, so we beg, borrow and steal outstanding colleagues from other areas and Ministries to assist and often even deliver different elements of the program. I will now give you some highlights from each of these areas. 



14 

2013: 55 waterbodies  
 
2014: 73 waterbodies;3 aq. plants 
 
2015: 66 waterbodies;3 aq. plants 
 
Future: MULTI-TAXA!?! 
 
   EDDMapS 

Monitoring 
 

Presenter
Presentation Notes
Prior to 2013 Alberta did ZERO monitoring for AIS. Coming from WA/ID/MT, and FL, it was shocking to me that Alberta wasn’t doing any monitoring. How do you even know what you’re dealing with? As soon as our program was initiated, we got to work on this gap. We are now averaging over 60 waterbodies annually for monitoring utilizing partners in our water quality monitoring programs, irrigation sector, non-profits, and municipaities. Let me be clear though, this is really only Z/Q monitoring – as awesome as this improvement is, I would really like to see a shift to a multi-taxa approach to monitoring in the future. 



Watercraft Inspections 

Presenter
Presentation Notes
The most visible aspect of our program is the watercraft inspections. We use this “risk map” to determine how to approach each inspection. Boats that have left the “friendly green zone” in the past 30 days (conservative estimate of how long mussels can live out of water), we conduct a high risk inspection. If standing water or suspect mussels are detected on these high risk boats,  we have a protocol in place to dispatch a trained decontaminator to the site to address the problem. All of our inspection stations are equipped with hot water wash units, and to be clear, we are looking for all AIS, not just mussels. They just pose the most imminent threat. All boats that leave the stations must be cleaned, drained and dry. 



2015 Watercraft Inspection Stations 
 
1. Coutts 
2. Burmis 
3. Dunmore 
4. Wainwright 
5. Oyen 
6. Vermillion 
7. Cold Lake 
8. Hinton 
9. Jumping Pound 
10.Red Deer x 2 
11. Parks – north 
12. Parks – South 

Presenter
Presentation Notes
400 inspections, 2 roving crews (2013); 4000 inspections, 4 stations/2 roving crews (2014), 21k inspections, 9 stations/3 roving crews (2015)
11 dreissenid-mussel fouled boats in 2015! We really didn’t know how many boats to expect last year when we expanded our inspections from a summer student crew in 2013, to piloting the use of 4 commercial weigh scales in 2014, to expanding to 9 stationary inspection stations based on major highways entering the province/ 3 roving at high risk lakes for a total of 12 stations in 2015. of the 21,500 boats inspected, 11 had mussels. All of which came from eastern provinces. Now we can make our own risk map…and you’ll see the origin of boats is 42 states and 9 prov/territories! 





Presenter
Presentation Notes
The Clean Drain Dry Your Boat campaign was adopted to address the trailered watercraft vector. Last year, we spent over $50k on advertising, including signage, print/radio and even mainstream tv ads, and online media. This has increased public awareness, reports of suspect species, and compliance at inspection stations. In 2015, through these means, we reached over 2 million Albertans. 



Presenter
Presentation Notes
The other campaign addresses the other most likely pathway – intentional release and dumping. The Don’t Let it Loose campaign is really a public shaming campaign, to tackle the misconceptions around good responsible pet ownership, illegal stocking activities, planting pond plants where they don’t belong, and addressing live food fish trade and cultural release. Gold fish caskets! 



• Creation of prohibited species list 
– Aquatic invasive plants, inverts and fish (52!) 
– Prohibition on possession, transportation, importation 

 

• Mandatory stopping at designated inspection stations 
– Highways as defined by Traffic Safety Act 

 

• Quarantine provisions and enhanced authority 
– Response activities  
– Pet/aquarium trade… 

 

• Fishery Officers/Guardians/Inspectors 
– Creative solutions to enforcement 
– Limited authority to watercraft inspectors 

 
 

 
 

 

F ish er ies (A lber ta ) Ac t Amendments 

Presenter
Presentation Notes
TWO MINUTE WARNING! Last year we amended our provincial Fisheries Act to provide the “stick” to our program full of carrots.  Prior to amendments, our fisheries act didn’t mention the word invasive one time. Now, we have a robust prohibited species list (from 2 to 52!), mandatory watercraft inspection stations, enhanced quarantine and regulatory authorities to be able to respond better, and increased authority for fishery officers, guardians, and even watercraft inspectors. Fishery Officers now include FWEB, COs, but also non-traditional fishery enforcers appointed just to address this issue (CVEB, Traffic Sheriffs, RCMP). 



Policy & Legislation 

2016 Fisheries Regulations (April 1)  
• PULL THE PLUG! – all watercraft must be transported  

with drain plug out 
• Mandatory reporting of AIS (in water) 
• Possession licence 

 
Federal Fisheries Act – AIS Regulations 
• Prohibition on dreissenids, Asian carp 
• Canadian Border Services Agency 
• Response abilities enhanced 
• No release of non-indigenous species 

Presenter
Presentation Notes
Just last week we passed regulations to make it mandatory for boaters to PULL THE PLUG on boats being transported, report any AIS. Also, as you heard earlier this morning, we now have federal AIS Regulations in place, finally providing help at the US border on behalf of CBSA, as well as delegated authority to control AIS when they are detected in Alberta waters. 





Presenter
Presentation Notes
Prevention is really where it is at, but that doesn’t mean we can shirk our responsibilities as management agencies to address issues that are already existing, and to prepare ourselves as well as we can for new detections. The two main AIS we have in Alberta include flowering rush and prussian carp. Both species are doing exceedingly well, and are proving difficult to address. Black bullhead was  



Partnerships  



1-855-336-BOAT 
 
 

 
 

Never doubt that a small group of thoughtful, committed citizens can 
change the world; indeed, it is the only that ever has.  

-Margaret Mead 
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