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EXECUTIVE SUMMARY
Alberta has taken great strides to address one of the greatest threats to freshwater resources in 
the west – Aquatic Invasive Species (AIS). These pests have the potential to adversely affect our 
environment, economy and society. To combat the risk of an AIS infestation, a remarkable partnership 
of government, stakeholders and industry has built an intricate system where none existed before. The 
Alberta Aquatic Invasive Species Program and partners continue to:

• Monitor more than 70 Alberta lakes and reservoirs annually for invasive mussels;

• Implement legislation that provides for robust prevention efforts and enforcement actions, including 
the new “Pull the Plug” regulation;

• Implement province-wide watercraft inspections, targeting 11 of the highest risk locations (major 
entry points and highly trafficked recreational lakes);

• Use trained conservation canines to detect invasive mussels at inspection stations, the first 
program of its kind in Canada;

• Respond to existing and new aquatic invasive species threats including flowering rush, Prussian 
carp, goldfish, Phragmites and whirling disease;

• Promote education campaigns targeting personal actions and behavior responsible for the 
introduction of AIS: “CLEAN DRAIN DRY Your Boat/Gear,” which targets boaters and anglers 
and “DON’T LET IT LOOSE,” which targets all non-watercraft sources of introductions (aquarium 
dumping, intentional release, ceremonial release, etc.).

BACKGROUND
Aquatic Invasive Species (AIS) are species non-indigenous to a particular region or body of water 
that impact or pose threats to the environment, the economy and human health. AIS pose one of the 
greatest threats to freshwater resources and are one of the leading causes of biodiversity loss in the 
world.

Water infrastructure that can be impacted by AIS includes intake pipes, irrigation lines and dam 
operations, which all result in increased costs of new capital and maintenance. Alberta’s water-
operated infrastructure (associated with everything from hydro-facilities to urban water delivery systems 
and irrigation programs) is valued at $14 billion.

The initial focus of the program has been on the prevention of zebra mussels (Dreissena polymorpha) 
and quagga mussels (Dreissena bugensis), due to their significant economic and environmental 
impacts, the risk of rapid expansion across North America, and the high suitability of Alberta’s 
waterbodies (i.e. pH and calcium levels, habitat). Invasive mussels are filter feeders that target 
phytoplankton, often decimating the part of the food chain which can deplete local fish stocks and 
completely shift the trophic structure in a waterbody. They have also been associated with algal blooms, 
and can attach to any submerged surface and multiply rapidly, causing a buildup of mussels that can 
damage water infrastructure. For example, if either zebra or quagga mussels are introduced in Alberta 
the estimated impact would be over $75 million annually, a cost that would be shared by government, 
industry and the public. Although mussels continue to be a priority, each species of AIS pose its own 
risk. Prevention is the best available management strategy, as once they are detected in water there are 
limited control measures.
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STRUCTURE OF PROGRAM
Within the Ministry of Environment and Parks, the Alberta Aquatic Invasive Species (AIS) Program is led 
out of the Fish and Wildlife Policy Branch. It is important to note that the success of the program would 
not be possible without the support and delivery provided by Operations Infrastructure (watercraft 
inspections), Alberta Support and Emergency Response Team (ASERT – response planning), the 
Environmental Monitoring and Science Division (monitoring), Parks Division (education, monitoring, 
roving inspections), Strategy Division (graphic design of all advertisements and print material, public 
outreach and educational materials), and Communications (social media and advertising). While there 
are only three dedicated full-time staff in the AIS program, many passionate individuals have committed 
substantial time and support to this effort. In this sense, the program benefits from a phenomenal 
amount of “in kind” support, both from cross-ministry government staff, as well as essential non-
government stakeholders. The key cross-ministry partners include:

• The Ministry of Agriculture and Forestry (aquatic plant management, monitoring, response); and

• The Ministry of Justice and the Solicitor General (enforcement, legislative support).

The Alberta AIS Program includes five elements:

1. Policy and Legislation,

2. Watercraft Inspections,

3. Education and Outreach,

4. Monitoring, and

5. Response.

The AIS Program is much more than a government program; 
it is an AIS Committee which was formed in 2015 and is 
comprised of cross-ministry partners assisting with planning 
and program delivery. The AIS Committee has worked 
very closely with national and international agencies, local 
stakeholders and the public to create a cohesive program 
that is able to capitalize on the experience of others while 
making efficient use of available resources. With the passing 
of key legislation, the operation of 11 mandatory watercraft 
inspection stations this past season, the continued use 
of a conservation canines for watercraft inspections, the 
monitoring of over 70 lakes and reservoirs annually, two high 
profile education campaigns, response to multiple aquatic 
invasive species reports, and prolific public and stakeholder 
support, Alberta has become a leader in the prevention of 
AIS in Canada.

2016 HIGHLIGHTS OF PROGRAM
As the program is maturing, it is becoming more feasible to address existing AIS in the province, 
including aquatic invasive plants and fish. In 2016, there was a rise in the number of reports of AIS 
in waterbodies, including Prussian carp, goldfish (primarily in urban stormwater management ponds), 
flowering rush and Phragmites. These reports demonstrate that Albertans are becoming more 
knowledgeable about the issue and the harmful threats created by AIS. Together, we can win this 
battle! But it requires an AIS Army, comprised of government staff, stakeholders and public citizens. 
Let’s keep up the fight in 2017.

Inspections Policy &
Legislation

Education &
Outreach

Provincial
AIS

Program

Monitoring

Response

Figure 1: Alberta Aquatic Invasive 
Species Program Elements
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The following section provides highlights from the five program elements.

UPDATES ON PROGRAM ELEMENTS

Policy & Legislation
In April 2016, amendments to the Alberta Fisheries (Ministerial) Regulations were made to include:

• “Pull the Plug!” Under Section 6.1 it is illegal to transport a watercraft in Alberta with the drain  
plug still in place;

• Mandatory reporting of prohibited AIS. Section 6.2(1) states that a person who finds an aquatic 
invasive species in the wild must report it to Alberta Environment & Parks within 14 days; and

• Non-release of subject water into a water body under Section 2.3.

Standing water in watercraft and equipment is a known source of introduction of AIS and fish 
disease, for example invasive mussel larvae or whirling disease. The new drain plug rule provides 
more assurance that boaters will take steps before they leave the launch to drain all water from their 
watercraft. Water can remain in the bilge area of the watercraft for some time after the drain plug is 
initially pulled, so the new rule ensures that residual water will continue to drain while the watercraft is 
being transported. Many jurisdictions have now adopted this rule to support their AIS programs, such 
as Manitoba and Montana.

Previously there was no obligation on behalf of stakeholders or the public to report any prohibited AIS 
found in the wild (e.g. waters of the province), which is problematic given that the necessary action 
for an AIS detected in the wild would be an ‘early detection, rapid response.’ It is now mandatory for 
anyone to report the presence of prohibited AIS if found in the wild, which includes all 52 species listed 
in the Fisheries (Alberta) Act. The only exception is provided in the event that the AIS found is already 
known by the province. For example, species such as flowering rush are becoming more widespread 
in the province, and most locations are known by AIS staff. An online database can be consulted for 
known locations of prohibited AIS: https://www.eddmaps.org/alberta/.

Another regulation was created to address the issue of water being released from potentially 
problematic sources such as aquariums and fish transport equipment. Because of the risk posed by 
standing water in regards to introducing disease, parasites and/or AIS, the issue was addressed by 
creating a rule that no ‘subject water’ (water that may have invasive organisms or disease present) shall 
be released into surface waters or drain sewers. Instead, subject water must be disposed of properly 
(on land, with proper treatment, etc.).

Watercraft Inspections
Alberta follows inspection and decontamination standards and protocols established by the Pacific 
States Marine Fisheries Commission and used throughout the west called ‘Uniform Minimum Standards 
and Protocols (III)’. This ensures that boaters traveling within western states and provinces will have 
a similar experience at inspection stations. In 2016 Alberta continued to take a risk-based approach, 
and focused its attention on the eastern border to address the threats of mussel-infested Manitoba 
and Ontario. These high risk stations operated 16 hour days throughout the season, with the schedule 
extended between March and the end of October–the longest season in Alberta’s history. The focus 
on risk, coupled with a longer season, proved to be a successful approach; Alberta intercepted a 
record number of 17 invasive mussel-fouled watercraft, eight of which were transported in the late fall 
(September and October). Of these mussel-fouled boats, three originated from the United States and 
14 were from eastern Canada, emphasizing the enhanced risk from eastern provinces.

The watercraft inspection teams are highly trained individuals with a passion for protecting our fresh 
water resources and act as ambassadors to the “CLEAN, DRAIN, DRY” campaign; they interacted with 
more than 19,000 boaters who passed through the stations. In addition to invasive mussels, inspectors 
also examine boats for weeds and other potentially invasive species, while engaging and educating the 
public in regards to preventing the spread of aquatic invasive species. All boats must be clean, drained 
and dry before they leave the inspection station.
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INSPECTION STATISTICS 2016 2015 2014 2013

Number of Highway Inspections 16,779 21,449 3,740 395

Number of Parks Inspections 2,224 - - -

Number of canine inspections 970 606 - -

Number of mussel boats intercepted 17 11 14 1

Conservation K-9 Program
Nested within the Watercraft Inspections program, three K-9 team members completed their first full 
season of watercraft inspections, and have become a valuable resource complementing their human 
counterparts. The dogs have become a permanent and integral part of the inspection element of 
the AIS Program. Not only ambassadors of the AIS Program, the canines have proven to be a fast 
and efficient tool for inspecting watercraft. In one instance, Seuss was able to confirm to his team 
at Vermilion that the suspicious unidentifiable substance attached to a boat was indeed invasive 
dreissenid mussels – he alerted this to his handler, which resulted in decontamination of the watercraft. 
The sample was later confirmed by laboratory analysis to be invasive mussels.

Figure 2: This map details the origin of all watercraft inspected in Albert in 2016 (AEP Watercraft 
Inspection Data, 2016). 
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Hilo, Seuss, and Diesel inspected 
a total of 970 boats in 2016, and 
alerted their handlers to four mussel-
positive boats attempting to enter 
the province. The true value of the 
canine program comes in the form 
of outreach opportunities: in 2016 
the canines were featured in twenty-
three different promotional and media 
events which aided in the promotion of 
various AIS preventative management 
strategies and campaigns.

In addition to invasive mussels, the 
K-9 team expanded their portfolio in 
the fall of 2016 to include detection 
of an invasive weed which was 
found in Fish Creek Provincial Park 
(Thesium arvense). The Working 

Dogs for Conservation Program continues to provide training and mentorship while leading the dogs 
through a successful transition from aquatic to terrestrial invasive species. Off-season, work on other 
conservation targets outside of high boating season will continue to be explored.

Education and Outreach
It is very difficult to measure the impact of an education campaign, especially a campaign that 
encourages action and behaviour change (i.e. ‘CLEAN, DRAIN, DRY’) rather than something 
measurable (i.e. an increase in recyclable items being directed to the recycle plant rather than the 
landfill). However, there are a few metrics we can use to help us identify the breadth of the audience 
reached. The 2016 season brought about a brand new initiative – “PULL THE PLUG,” which is part 
of our CLEAN DRAIN DRY campaign as it relates to the “Drain” portion of that call to action. This new 
message was created to inform boaters of a new regulation that requires all trailered boats to have 
their drain plug pulled while in transport in the province. The AIS program continued to promote the 
“CLEAN, DRAIN, DRY’ campaign and the “DON’T LET IT LOOSE” campaign.

This is the fourth year for “CLEAN, DRAIN, DRY” campaign ”, the second year for “DON’T LET IT 
LOOSE” ,” and the first year for the new “PULL THE PLUG” initiative. These various campaigns not only 
reach the boating, recreation, and tourism communities, but now extend to include aquarium shops and 
owners, anglers, horticultural enthusiasts and live food markets and customers. Interactions with the 
public, through direct and indirect means, typically remain the same from year-to-year.

Direct interactions came as a result of numerous presentations to groups, talking with visitors at boat 
and sportsman shows and interacting with boat owners as they visited boat launches or watercraft 
inspection stations.  It is difficult to get an exact number of these interactions. For example, there 
were over 19,000 boat inspections, where all people within the vehicle would have been exposed to 
the” CLEAN, DRAIN, DRY” message. Unfortunately, we do not have information on how many people 
were within each vehicle, and do not know how many repeat visitors would have heard the information 
previously. Numerous presentations were also given to various audiences ranging from summer villages 
to student groups.  Furthermore, the AIS team was present at the Calgary, Red Deer, and Edmonton 
Boat and Sportsmen shows, talking to as many people as possible regarding the current concerns with 
AIS. In 2017, we will explore other community engagement options such as Pet Expo’s, which allow 
these messages to extend to more target audiences and communities under these campaigns.

Figure 3: Seuss on the job!
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The indirect interactions include items such as television and online advertisements, YouTube videos, 
Facebook banners, magazine ads, boat launch signs, etc. These interactions have reached a broad cross-
section of Albertans, with a goal to bring awareness, as aquatic invasive species can impact everyone.

New giveaway items will also help promote and educate the public about the campaigns. These will 
include biodegradable goldfish caskets for “DON’T LET IT LOOSE” and drain plug holders to promote 
the new “PULL THE PLUG” (drain plug rule). Funds were generously provided by Alberta Summer 
Village Association for many of these items.

Furthermore, the AIS website is 
getting a facelift. New material has 
been added, including video clips 
and downloadable ‘Quick Fact’ files. 
The layout and location of information 
has also been revamped for ease of 
access. Twenty permanent highway 
signs have also been produced and 
will be located at each of the major 
highway crossings into Alberta. Look 
for them in 2017 if you are driving into 
the province. Finally, a new exhibit is in 
the works for Bow Habitat Station in 
Calgary, Alberta that will teach visitors 
the impacts of invasive species on a 
lake environment, and how to prevent 
their introduction and spread.

Monitoring
The Alberta Environment and Parks 
Environmental Monitoring and Science 
Division (EMSD), coordinated 
monitoring for invasive mussels in 
2016. Three types of monitoring for 
mussels were conducted: 1) veliger 
monitoring (mussel larvae in the water 
column), 2) substrate monitoring for 
adult mussels (placing substrates on 
docks and infrastructure and routinely 
checking for attachment), and 3) 
irrigation infrastructure monitoring 
(visual observation of irrigation 
infrastructure for invasive mussels). 

Figure 4: Lakes and reservoirs monitored by Alberta’s 
Environment and Parks, Environmental Monitoring and 
Science Division and partners in 2016.
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Substrate monitoring is conducted as part of the formal AIS monitoring protocol, but is also often 
performed by shoreline homeowners, marina operators, and irrigation district staff. This provides an 
excellent opportunity for stakeholder engagement and citizen science.

With the cooperation of several partners including the Alberta Lake Management Society, Parks 
Division (Alberta Environment and Parks), and Alberta Agriculture and Forestry, 74 lakes and reservoirs 
were sampled across the province. Monthly sampling was conducted from mid-June/July through 
September, but frequency of sampling varied among monitoring agencies.

In 2016, the veliger monitoring program utilized local expert service provider, Invert Solutions based in 
Edmonton, to assess all samples for veligers (juvenile mussels) and spiny water flea. Of the analysed 
samples, none contained zebra or quagga mussel veligers or spiny water fleas during the 2016 
sampling season. Using a local lab for analysis has improved the turnaround time for results, which is 
essential to ‘early detection, rapid response’ of AIS. Currently only zebra and quagga mussels and spiny 
water flea are monitored in Alberta lakes and reservoirs.

Alberta Agriculture and Forestry – Mussel Monitoring
Substrate monitoring
In 2013, artificial substrates constructed of PVC pipe and 
filled with cement, were installed in each reservoir (Figure 5) 
near locations and infrastructure that were easy to access 
(i.e. docks), which provided a solid surface for invasive 
mussels to attach. The substrates were then checked each 
month from May through October with reports, provided by 
irrigation district staff, indicating no presence of juvenile or 
adult invasive mussels for 2016.

Infrastructure monitoring
It was recognized that the relatively small PVC substrates may be limited in detecting settled mussels, 
and that existing in-water irrigation infrastructure provides a much larger surface area to inspect for 
the presence of mussels. In 2015, a protocol for monitoring irrigation infrastructure was developed 
by Alberta Agriculture and Forestry, which requested irrigation district staff to assist in monitoring 
for invasive mussels. The protocol includes information on how to identify mussels, prioritizes what 
structures to monitor in reservoirs, canals, and hydro facilities, and what to do if mussels are found 
attached to any infrastructure. The protocol also includes general reporting sheets that can be altered 
to fit the nature of each structure, as well as a decision flow chart for the visual inspection process. 
Alberta Agriculture and Forestry has shared monitoring documents with Alberta Environment and 
Parks who have committed to inspect irrigation infrastructure owned and operated by the department. 
Infrastructure monitoring was completed by Alberta Environment and Parks Water Operations and the 
irrigation district staff, no attached mussels have been detected to date.

Veliger monitoring
For the first three seasons (2013-2015), veliger sampling using the Provincial Surface Water Plankton 
Collection Protocol was completed in each of the identified reservoirs using a small, motorized boat. 
It took approximately two-to-three weeks per sampling event for AF staff to sample 15-18 priority 
irrigation reservoirs. On several days, sampling was delayed or postponed due to winds and associated 
safety concerns for staff. Because of these factors, in 2016 the veliger monitoring methods were 
revised and without the use of a boat, the collections of samples were taken from canals near reservoir 
outlets and at applicable dock locations. This new method may be more conducive to others, such as 
irrigation districts, to adopt veliger monitoring as part of their routine activities.

Collection of samples at the outlet canals and high traffic areas (i.e., boat docks) potentially allows 
for greater detection of veligers (if present) within the reservoir, as planktonic veligers are likely to 
concentrate with water flow and where the risk of introduction is the highest. Sampling locations at the 
21 high-risk reservoirs were chosen to capture the reservoir outflow and high risk introduction areas 
representative of reservoir condition.

Figure 5: Artificial substrate
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The sampling of the reservoirs involved the measurement of water turbidity by Secchi disk or a turbidity 
scale, flow velocity measurement by flow meter and subsequent plankton sampling. Approximately 
1000 L of water was filtered through the net for low turbidity conditions, and 500 L for high turbidity 
conditions. Turbid or algae-laden waters impede the detection of veligers and thus a reduced sampling 
volume assists the analyst in distinguishing between veligers and other biological and inert debris. 
Samples were obtained using a plankton sampling net from two locations and combined into a 
composite sample for each site (if possible): one in the open current/channel and one near each shore/
bank (Figure 6). Sampling was performed by submerging the sampling net with upstream orientation 
in flowing outlet canals (<5 m), and boat dock by using a horizontal sweep in shallow reservoirs (<5 
m), and vertical drags in deep reservoirs (>5m). Samples were obtained from within the water column 
from 1 meter above the substrate. The outlet monitoring protocol flowchart which guides field sampling 
procedures is provided in Appendix A.

Figure 6: At each canal outlet location (A), two samples should be taken, including one from the middle 
of the open current (B) and one near the shore (C). If an open current measurement is not possible, 
samples should be taken from either shore.

A

B C
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In 2016, Alberta Agriculture and Forestry monitored 14 of the 21 high-risk irrigation reservoirs (Figure 
7), while other agencies and partners monitored the remaining seven high-risk reservoirs. Nearly all 21 
high-risk irrigation reservoirs were sampled for veligers at least twice during 2016, with the exception of 
Milk River Reservoir, which was not sampled during August due to insufficient canal outflow. The revised 
veliger sampling protocol resulted in a shorter amount of time for each sampling event (June/July, and 
August/September), one week vs. two-to-three weeks using a boat. Up to four reservoirs were sampled 
in one day. Smaller sampling equipment such as the net and Secchi disk were disinfected by submerging 
and soaking them in a solution of vinegar during transport between visiting reservoirs. All Alberta 
Agriculture and Forestry samples were sent to the same lab used by Alberta Environment and Parks.

In 2016, all samples were negative for the presence of veligers. Sampling for veligers originally began 
in 2013 with 2016 being the fourth consecutive year with negative results.

The adoption of the Outlet Monitoring Protocol reduced the labour intensity and field sampling time, 
while limiting safety risks. The protocol will be further evaluated for effectiveness during the 2017 
monitoring events. The 2016 field program encountered challenges including site access, sampling 
within low flow conditions, and equipment malfunction.

Site access to collect samples was a challenge at high risk introduction locations, therefore the 
collection of samples near docks and boat ramps was chosen as these sites represented high-traffic, 
recreational areas; high traffic areas within reservoirs are suspected to be high risk areas for invasive 
mussel introductions. The docks and boat ramps were sampled by performing a horizontal sweep within 
the water column at one meter above the substrate.

The sampling of low flow conditions limited the effectiveness of the plankton sampling net as 
insufficient current velocity prevented the net from staying open within the water current resulting 
in a non-representative sample. The protocol has been modified for the 2017 sampling events to 
accommodate the collection of a sample within low flow conditions by implementing a horizontal 
upstream sweep. This horizontal upstream sweep will be performed in low velocity flows (<0.15 m s-1) 
for 36 m in low turbidity conditions, or 18 m in high turbidity conditions.

Figure 7: Map of locations where AF performed veliger sampling in 2016.
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EDDMapS
Thanks to the support of the Alberta Invasive Species Council, Albertans now have the ability to 
report and view invasive species distributions from their smart phones. EDDMapS (Early Detection 
& Distribution Mapping System) is a web-based mapping system for documenting invasive species 
distribution and was initially launched in 2005 by the Center for Invasive Species and Ecosystem 
Health at the University of Georgia. It is an interactive web interface that engages participant 
submission through their observations and enables the public to view results through interactive queries 
into the EDDMapS database. All data is reviewed by state/province verifiers to ensure all data is 
accurate. It is available online and as a mobile phone application.

EDDMapS also provides an outlet for reporting where invasive mussel monitoring has taken place, as 
the database accepts negative reports as well as suspect or positive ones. See the online mapping tool 
to see what lakes and reservoirs have been monitored for mussels to date. This will allow us to expand 
citizen science monitoring and reporting, by encouraging stakeholders and the public to download this 
easy to use app and report when they are checking for invasive mussels or other AIS (and hopefully 
all of our reports will continue to be negative!). This is very useful information, as we know that citizens 
are out inspecting their docks, shorelines, and substrates for the attachment of invasive mussels and 
other AIS. Alberta Environment and Parks will also be using this online database to track existing AIS in 
the province, as a ‘one stop shop’ for determining the distribution of any AIS in the province (e.g. carp, 
flowering rush, phragmites, etc.).

Response
Response to new and existing aquatic invasive species has seen one of its busiest years yet! This could 
be due to an increase in awareness leading to an increase in reports, an increase in the introduction 
of aquatic invasive species, or a combination of both. Prevention is still the most cost effective and 
efficient management strategy, but the control actions taken below highlight Alberta’s stance on the 
seriousness of aquatic invasive species. The main projects undertaken this year include goldfish, 
flowering rush, Phragmites, and whirling disease. Also included in this section is the response to high 
risk and mussel-fouled watercraft intercepted at watercraft inspection stations.

Response to High Risk and Invasive Mussel-Fouled Conveyances
In 2016, the Alberta Support & Emergency Response Team (ASERT), the environmental emergency 
arm of Alberta Environment and Parks led the response activities associated with high risk and 
mussel-fouled watercraft intercepted at our watercraft inspection stations. There are five Emergency 
Response Officers with ASERT, spread out all over the province, one of which is always on duty. This 
ability to access a highly trained 24/7 on call duty officer provided a great benefit to the AIS Program. 
These Emergency Response Officers followed a Standard Operating Protocol for response, and 
alleviated the hundreds of calls throughout the season, and led or assisted with a myriad of watercraft 
decontaminations. This season signaled a major evolution of the AIS Program, as additional resources 
were available to address high risk and mussel-fouled watercraft, as well as those that cannot be 
properly inspected at the watercraft inspection station (e.g. commercially hauled boats). Even new 
watercraft are most often tested in water prior to shipment, so still pose a risk to Alberta waters. The 
amount of watercraft entering the province is significant, and ASERT provided an excellent benefit to 
the AIS Program by taking this on in 2016.

The first annual ‘Decontamination Training’ was also held in Alberta in 2016 with planning and 
implementation led by ASERT and Fish & Wildlife Policy. The training provided in-depth instruction 
and hands-on practice by marine mechanics and experts with many different types of watercraft, and 
the ‘decontamination’ of them using high pressure hot water wash units. There are now many trained 
decontaminators in the province of Alberta who can respond to high risk and mussel-fouled watercraft 
stations, protecting our freshwater resources. This training will be offered annually to selected AIS staff 
and other program partners.
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Goldfish
The presence of giant goldfish in urban stormwater management ponds across the province became 
headline news in local municipalities, across the province, country, and even internationally. How did 
they get there? People have been releasing their unwanted pets into the neighbourhood ponds behind 
their homes.

The majority of urban stormwater management ponds are 
connected to our natural waters and the risk of goldfish 
getting into these systems is high. Many people believe 
these fish could not survive through the harsh winters but 
these fish are actually very hardy. They can tolerate large 
fluctuations in water temperature and low levels of oxygen. 
As they feed on snails, small insects, fish eggs and other 
organic material, they are both a competitor and predator 
of our native fish and/or their eggs. They stir up mud as 
they feed on the bottom of the waterbody, making the water 
murky which ultimately affects the growth of aquatic plants 
and the overall water quality. Municipalities have provided 
many resources to remove the goldfish through non-
chemical means including, seine nets, traps, electrofishing, 
and drawdown and freezing. Unfortunately, all methods have 
had minimal success and required a great deal of time, cost 
and resources.

In 2016, partnerships between Alberta Environment and Parks, Town of Okotoks and City of Grande 
Prairie led to the creation of the new certified applicator classification, ‘Fish and Aquatic Invertebrates.’ 
The new training manual teaches certified pesticide applicators how to plan and implement pesticide 
treatments for the control of invasive fish and aquatic invertebrates. In-class training was provided 
to interested municipalities and consulting companies in Okotoks and Grande Prairie, in addition to 
the opportunity to test equipment and observe a pesticide application treatment. Training resulted in 
approximately 15 newly certified pesticide applicators for the class of Fish and Aquatic Invertebrates 
in the province. This increases the ability of municipalities to respond to goldfish infestations in urban 
stormwater management ponds.

So, what do you need to do to protect our water resources 
from these invasive fish?

1. DON’T LET IT LOOSE! Give your unwanted goldfish  
to a friend, take them back to the pet store, or donate  
it to a school where kids can enjoy a class pet. 
Whatever you do, do not set your fish free into that 
nearby pond. It’s illegal, cruel to your pet and  
dangerous to native species.

2. Don’t flush your dead fish – whatever they died from 
could eventually get into our waterbodies and harm 
native fish. Provide them with a proper burial in the 
backyard, or dispose of them in the garbage.

3. Report any invasive species to 1-855-336-BOAT 
(2628). We can’t eradicate them if we don’t know  
they are there.

Figure 8: Goldfish removed from 
an urban stormwater management 
pond in Okotoks, Alberta, in 2016. 
Photo Courtesy of the Town of 
Okotoks.

Figure 9: Goldfish removed from 
Muskoseepi Pond in Grande Prairie 
in 2016.
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Flowering Rush
Flowering rush (Butomus umbellatus) has been found in 12 locations in Alberta to date: Lake Isle, 
Chestermere Lake, Sturgeon and Bow Rivers, Buffalo Creek, Innisfail and Sherwood Park drainage/
stormwater ponds, Lacombe Fish and Game Trout Pond, Olds College, University of Calgary, Calgary 
Zoo and the headwaters of the Western Irrigation District.

Flowering rush is a highly invasive perennial semi-aquatic plant. It is outcompeting native riparian and 
aquatic vegetation, decreasing habitat available for fish and wildlife, creating access issues for property 
owners and recreationists, and posing economic risks to water delivery systems such as irrigation and 
municipal water supply. Flowering rush is listed as prohibited noxious in the Alberta Weed Control Act 
and also is listed as prohibited in the Fisheries (Alberta) Act. It is no longer able to be imported, sold, 
transported or possessed, but where it has been previously introduced has been creating problems. 

Figure 10 and 11: Goldfish removed from an urban stormwater management pond in Okotoks, Alberta,  
in 2016.

Figure 12: Flowering rush survey map, 2015 & 2016.



132016 ANNUAL REPORT

It is a high priority to tackle this species before it extends 
further and takes over Alberta lakes.

Control efforts have been conducted at multiple sites across 
the province; Chestermere Lake completed mechanical 
harvesting, Buffalo Creek and Innisfail drainage pond 
completed two applications of Reward (diquat), as did 
Sherwood Park, and Lake Isle has completed a season of 
control trials. The population at Lake Isle is known to be the 
worst infestation of this species in the province, estimated 
to be over 10 acres in size in the most heavily used areas of 
the lake. 

In June of 2016 control trials commenced at Lake Isle. 
Control measures included hand digging with and without 
native re-vegetation, mechanical harvesting, benthic barriers, 
and herbicides (Habitat Aqua (imazapyr) and Reward 
(diquat)). Herbicides were not applied until September of 
2016 due to delays with approvals. A federal Emergency 
Use Approval was required for Habitat Aqua (imazapyr) 
through Health Canada’s Pest Management Regulatory 
Agency. A provincial Special Use Approval was also 
required for Reward (diquat) and Habitat Aqua (imazapyr) 
for pesticides applications near or in an open body of water.

Figure 13: Flowering rush 
(Butomus umbellatus) at Lake Isle, 
Alberta.

Figure 14: Benthic barrier at Lake 
Isle, Alberta in 2016.

Figure 17: Hand digging of flowering rush at Lake Isle, 
Alberta in 2016.

Figure 15: Manual cutting of 
flowering rush for benthic barrier 
placement at Lake Isle, Alberta in 
2016.

Figure 16: Herbicide treatment of flowering rush at Lake 
Isle, Alberta in 2016



14 ALBERTA AQUATIC INVASIVE SPECIES PROGRAM

Phragmites
A sample of this plant from County of Newell, confirmed through morphological traits, indicated that 
this population was likely the invasive type. There are two types of Phragmites in Canada: one is native, 
Phragmites australis subsp. americanus and the other invasive, Phragmites australis subsp. australis. 
Identification is challenging as the two are very similar. The Agriculture & Forestry Plant Health Lab 
was able to confirm to a species level, but is not able to confirm a sub species identification, which 
has made it difficult to verify reports of invasive Phragmites. Efforts are being made to have this 
identification for future reports and with the aid of the University of Victoria; this may be possible as they 
have offered to determine identity through DNA sequencing.

The AIS Early Detection, Rapid Response Plan was utilized for the response to Phragmites, and AIS 
staff immediately began work on a control plan. Through research, it was evident that an herbicide in 
tandem with biomass removal would be best for attempting eradication. Two herbicides, glyphosate and 
imazapyr, are regarded as very effective on Phragmites. Both are registered in terrestrial applications 
for Phragmites but neither are registered for aquatic situations. The initial intent was to divert water so 
that dryland herbicides could be used. Although it was apparent that water diversion was not feasible, 
the application of an aquatic registered herbicide under an emergency use was then considered. Both 
Monsanto and BASF were contacted to support this emergency use as Monsanto had previously 
initiated an emergency use on Phragmites in Ontario and were awaiting results. BASF was in full 
support of Habitat Aqua for use on the invasive Phragmites location in Alberta.

As aquatic herbicide options were not likely to be in place in time for the 2016 field season, other 
options were necessary. The County of Newell and Eastern Irrigation District staff were able to cut, 
bag, and remove the entire stand by hand so that the site could be contained until approvals were in 
place for herbicide application. Site access was a challenge but Canadian Pacific Rail was willing to 
help the response by providing a rail dump truck and coordinating its arrival amongst trains. With great 
collaborator support the patch was cut and bagged for removal in a day and half.

A Special Use application has now been submitted to authorize the use of herbicides in water as well 
as an emergency use registration specific to the site, submitted to the Pest Management Regulation 
Agency for approval. In 2017, Phragmites will be assessed again for possible biomass removal as well 
as herbicide application.

Figure 18: All photos are of invasive Phragmites australis sub species australis near Brooks, Alberta
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Whirling Disease
The first case of whirling disease in Canada was confirmed in August 2016 in Johnson Lake, Alberta 
in Banff National Park. The disease has also been confirmed within the Bow River watershed, as well 
as the Crowsnest River outside of the National Park and in five private aquaculture facilities. Provincial 
sampling and monitoring was conducted in early fall of 2016 in order for Alberta Environment and 
Parks to determine the extent of spread. Samples are being analyzed weekly, with results from wild 

populations expected in 2017. Sampling for potentially 
infected stocked ponds stocked by positive facilities will 
also occur in 2017.

Whirling disease affects salmonid fishes including trout, 
salmon, and whitefish and is caused by a parasite, 
Myxobolus cerebralis. The parasite has two hosts: a fish 
and a freshwater worm. Fish may become infected by 
directly encountering the life stage of the parasite that is 
released from the worm. Once inside the fish, the parasite 
affects the cartilage, leading to skeletal deformities of the 
spine or skull. This causes the fish to abnormally whirl in a 
tail-chasing behaviour and/or display a blackened tail.

Whirling disease can be transmitted through spores that 
attach to equipment used for fishing, swimming, paddling, 
boating, water pumping, or through infected fish (alive or 
dead) and fish parts. It is most commonly introduced by 
aquaculture/stocking practices or anglers. A priority for the 
response was to determine the extent of the problem within 
Alberta. Fisheries staff were mobilized immediately, and 
were able to sample over 200 sites in six watershed (where 
susceptible fish are present). Analysis of the samples is 
fairly complex and has required outside assistance, so 
results are still coming in from these monitoring efforts. 
Alberta Environment and Parks, in conjunction with 
the Canadian Food Inspection Agency, is developing 
longer term detection and surveillance plans to enable 
the protection of our trout and whitefish fisheries to the 
maximum extent possible. There is no treatment currently 
available for whirling disease; prevention and containment is 
the most effective response.

There are many aspects of the fish health program that overlap 
and have many similarities with the AIS Program. For example, 
the “CLEAN, DRAIN, DRY Your Boat” campaign was adapted 
to “CLEAN, DRAIN, DRY Your Gear,” as this practice will help 
prevent the spread of whirling disease as well as many other 
AIS that may be introduced into the province. Advertisements, 
articles, videos, and other promotional materials have been 
developed to further educate the public on what practices are 
best when recreating around Alberta. In addition, presentations 
regarding whirling disease have been presented to public 
stakeholders and other provincial and federal government 
departments, by multiple staff of the Alberta Environment and 
Parks.

Decontamination protocols are also being developed for 
all Government of Alberta staff that work in or near water. 
A decontamination task team was developed that consists 
of staff from Alberta Environment and Parks (Fisheries 

Figure 19: Whirling Disease Life 
Cycle

Figure 20: Whirling Disease 
Advertisement
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Management, Parks, Monitoring and Science, Aquatic Invasive Species), Alberta Agriculture and 
Forestry (Wildfire Management, Irrigation & Farm Water) and the Justice and Solicitor General (Fish and 
Wildlife Enforcement). These protocols will help to prevent the spread of whirling disease when staff 
are moving around the province whether for water monitoring or fisheries related work. The protocols 
are anticipated to be complete and in place by early 2017.

TASK TEAMS

Parks
Throughout 2016, the Parks Division (Alberta Environment and Parks) collaborated with several 
Government of Alberta Ministries to help support the provincial AIS Program. For the third consecutive 
year, the Parks Division (Alberta Environment and Parks) was involved in several program areas, 
including education and awareness, monitoring, inspection and response. These program areas were 
organized and delivered by the Alberta Parks Invasive Species Task Team with representatives from 
each region, including Edmonton.

As part of Education and Outreach, Parks AIS staff delivered several educational presentations at 
farmer’s markets, boat launches and visitor information centres. A display was also set up at the Park 
Ecology booth in Fish Creek Provincial Park for Parks Day. Internally, presentations were given at 
regional invasive species workshops and to conservation officers and park rangers at seasonal training. 
5,000 bumper stickers were also purchased to support the “PULL THE PLUG” campaign.

The Parks Division (Alberta Environment and Parks) continued to enhance monitoring efforts in Alberta 
through the deployment of artificial substrates to monitor for adult mussels and through collection of 
water sampling for veligers/mussel larvae. Several volunteers also dedicated their time and personal 
watercraft to assist Parks staff with veliger substrate monitoring.

For the third year in a row, the Parks Division (Alberta Environment and Parks) was able to hire two AIS 
inspection crews to conduct watercraft inspections from May to August. Each crew was comprised of 
two staff members and roved between Alberta Park locations in the north and south of the province. 
The north crew was based in Lac La Biche and serviced the Northeast and Central regions while the 
South crew was based in Lethbridge and serviced the South and Kananaskis regions. Inspectors set 
up mandatory watercraft inspection stations at boat launches in several parks with high visitor-use and 
also conducted inspections at select fishing competitions and derbies.

Figure 22: Alberta Parks staff, 
Ashley Tkachyk, at a Farmer’s 
Market in 2016.

Figure 21: Parks Day 2016. Park Ecologists, Melanie 
Percy (pictured) and Sandra Code, manned an AIS display 
at the Park Ecology Booth during Parks Day July 17 in Fish 
Creek Provincial Park.
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YEAR INSPECTIONS  
(NORTH/SOUTH)

SKIPPERS  
(NORTH/SOUTH)

HIGH RISK BOATS  
(NORTH/SOUTH)

2014 567/200 6/5 0/0

2015 1,138/900 22/46 6/1

2016 1,194/1,034 8/1 7/0

Lastly, Alberta Parks conservation officers and park rangers 
were called to respond to emergency situations at provincial 
watercraft inspection stations (issuing Quarantine Orders, 
conducting or assisting with decontamination, etc) seven 
times throughout the summer; five from Cypress Hills 
District and two from the Northeast District. Conservation 
officers and park rangers also enforced mandatory 
inspections at boat launches for roving parks watercraft 
inspectors and served quarantine/decontamination orders 
when necessary.

The Parks Division (Alberta Environment and Parks) will 
strive to continue the cross-ministerial partnerships into the 
2017 season. Delivery of presentations at public events, 
hosting internal regional workshops and hiring at least two 
inspection crews will enable efficient and effective program 
delivery.

LOOKING FORWARD – PRIORITIES FOR 2017-2018
• Campaign continuity for “CLEAN, DRAIN, DRY” and “DON’T LET IT LOOSE”

• Continue to allow for exposure to both campaigns, while growing the “DON’T LET IT LOOSE” 
awareness. Budgets may dictate how we move forward with both campaigns; however we will 
endeavour to be creative in our approach.

• New aquatic invasive species educational displays at the Bow Habitat Station in Calgary, Alberta.

• Continue to address intentional release/introductions of invasive fish and other aquatic species.

• Partner with key municipalities to curb introductions at urban stormwater management ponds 
and other municipal waterbodies (education, signage, bylaws, enforcement, etc.)

• Support municipalities with goldfish control efforts in urban stormwater management ponds.

• Provide the tools and information to Government of Alberta staff on the use of aquatic pesticides 
to facilitate the approvals process and general understanding of why, when, and how aquatic 
pesticides are used.

• Work with partners to increase AIS monitoring (multi-taxa) province-wide.

• Focus on highest risk waterbodies (vulnerability, boat traffic, irrigation reservoirs)

• Promotion of EDDMapS to public and stakeholder groups.

• Conduct a Tabletop Exercise response scenario for invasive mussels with stakeholders at a high 
risk lake or reservoir in Alberta. Make AIS Program adjustments to address new threats, such as 
the detection of mussel larvae in two Montana reservoirs in 2016 (e.g. augment monitoring efforts 
and inspection stations on the US border).

Figure 23: Alberta Parks veliger 
monitoring on Spray Lakes in 
Kananaskis, 2016.
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• Finalize and release the ‘Early Detection Rapid Response Plan’ for both general AIS and Dreissenid 
mussels.

• Flowering rush control efforts at Lake Isle, Chestermere Lake, Buffalo Creek and Innisfail drainage 
pond, Sherwood Park stormwater management pond.

• Phragmites control efforts at all known Alberta locations.

• Implementation of Alberta Parks draft 2017 work plan–Parks plans to continue to provide support 
in the four program areas, and would like to support at least two roving inspections crews for the 
2017 season.

• Continue efforts to register potash as a potential invasive mussel control agent

• Transition of all AIS emergencies (including mussel-fouled conveyances) to Alberta Environment 
and Parks for the 2017 season.

• Collaborate with western provinces and states on the prevention and management of AIS.

• Enhance coordination and partnership with Canadian Border Services Agency to address high risk 
boat traffic at the US border.

• Chair the National Aquatic Invasive Species Committee and enhance federal and provincial 
relationships across Canada.

• Develop an Invasive Species Framework for Alberta.

FOR MORE INFORMATION
AIS Website: http://aep.alberta.ca/fish-wildlife/invasive-species/default.aspx

AIS Hotline for reports and inquiries (24/7): 1-855-336-BOAT (2628)

Kate Wilson  
Aquatic Invasive Species Specialist/Program Coordinator 
Fish and Wildlife Policy 
Alberta Environment & Parks 
780-427-7791  
kathryn.wilson@gov.ab.ca
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APPENDIX A

Figure 24: Outlet monitoring protocol flowchart
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