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Background and Objective 

Evidence from jurisdictions elsewhere shows that the annual cost of managing the effects of invasive 
Dreissenid mussel species (quagga & zebra) are significant.  Although these invasive mussels are not yet 
present in Alberta, this briefing provides a preliminary estimate of the potential annual cost if invasive 
mussels were to become established in Alberta waterways.  This cost can be compared to the cost of 
prevention efforts such as watercraft and equipment inspections, monitoring, education and 
enforcement. 

Table 1 lists the eight categories that are likely to be affected by invasive mussels and the annual costs 
associated with these mussels.  The annual cost to Alberta is estimated to be about $ 76 million.  Three 
of the largest impacted categories are recreational fishing, drinking water systems and decline in 
lakefront property value.  These three categories collectively account for 75% of the annual cost.   

Table 1 Annual Cost of Invasive Mussel Species to Alberta 

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 $75,540,773 
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Value Categories 

Power Generation 

The power generation costs are listed for three sources – hydropower, coal and natural gas.  Natural gas 
co-generation facilities are accounted for in the industrial sector and thus excluded from power 
generation estimates.  The costs of maintenance and prevention, including capital costs were obtained 
from Marbek (2010).  Expenditures incurred by power generation facilities include capital costs of 
infrastructure retrofits as well as operating costs such as maintenance, planning, monitoring, materials, 
operators and technician labour.  These costs were annualized and cost per megawatt (MW) of installed 
capacity was calculated.  The cost difference between small (<150 MW) and large (>150MW) was minor 
so a median value of $810/MW was used.  These costs are for hydropower facilities but in absence of 
other data, these costs are assumed to apply to coal and natural gas facilities. 

Three are about 2 dozen hydropower facilities in Alberta with installed capacity of about 900 MW so the 
annual cost is estimated at about $0.7 million. Coal is the largest generation source in Alberta with eight 
facilities collectively rated at about 4,800 MW; this is estimated to require about $3.9 million in annual 
costs.  The ten gas plants collectively make up about 1,600 MW which is estimated to require about $1.3 
million in annual maintenance cost.  Collectively, the power generation sector is expected to incur 
annual cost of about $6 million on mussel prevention measures in Alberta.  These costs exclude down 
time costs – loss of power generation revenues due to increased shutdowns for maintenance. 

Drinking Water Systems 

The costs to drinking water systems are derived from Connelly (2007) who surveyed drinking water 
treatment companies which might use surface water in U.S. and Canada within the range where zebra 
mussels were known to be present.   That study found that costs varied by facility capacity.  These costs 
were applied to Alberta facilities and the estimated annual costs are about $21 million. 

Boater Maintenance Costs 

The numbers of boats registered in Alberta was not available so the number of boat trailers registered 
was uses as a proxy for total Alberta boats.  A proportion of these boats, ones that are in marinas, are 
assumed to need annual protective paint and maintenance.  There are nine marinas in Alberta and 
assuming that each one has on average of 100 spaces each result in a total of 900 marina spaces.  
Marbek (2010) provides annual costs for protective paint and maintenance for a boat in mussel infested 
waters.  This cost was multiplied by the estimated total boats in marina, which resulted in annual cost of 
about $390,000. 

  

An Estimate of Annual Economic Cost of Invasive Mussels to Alberta  Page 2 of 4 
A. Neupane, ESRD, Policy Division 
November  2013 
File: V4_AnnualCost_InvasiveMussels 



 

Recreational Fishing 

Recreational fishing in Alberta had a market value (expenses actually incurred) of about $490 million in 
2010 (Zwickel, 2012).  In addition to the market value anglers also expressed willingness to pay above 
and beyond the market value to continue to fish in Alberta.  This value, called consumer surplus, was 
about $58 million and was extracted from the 1996 National Survey on the Importance of Nature to 
Canadians.  Research on impacts of mussels on fisheries is limited but reductions of fish numbers are 
likely. Vilaplana et al. (1994) found a 4% decrease in boater recreation because of mussel introduction. 
Estimate based on a 4% reduction of use was applied to angling days in Alberta; this annual loss was 
estimated at about $22 million. 

Water Management Structures 

Water management structures are infrastructure that store or divert water.  Most of these structures in 
Alberta are owned or operated by government or the irrigation districts.  These two entities collectively 
own about 1,000 structures.   There are also canals that convey water into and out of reservoirs.  Since 
reservoirs are boat destination, it was assumed that canals that drain the reservoirs would require a 
chemical treatment to prevent mussel transport into irrigation district water supply system.  So there 
are two costs, ones for annual cost of infrastructure like dam and the other for the treatment of canals. 
For dam costs, estimate based on figures from O’Neil (1997) for navigational lock structures was applied 
to structures in the province to derive an annual cost of about $1.7 million.  For the canal treatment, 
method used in the Coachella Valley Water  District which uses chlorine dosage was assumed.  There are 
about 21 outlets in irrigation reservoirs, the total annual cost of operating those units were calculated to 
be about $7.1 million. So the total annual cost of water management structures was estimated to be 
about $8.8 million. 

Other Water Diversion Intakes  

A wide variety of water users access surface water sources using infrastructure that could be subject to 
mussel fouling.  As of 2010 there were about 3,000 surface water sources with direct access to surface 
water sources.  These sources include irrigation (private), industrial and commercial sources.  Note that 
power generation and municipal water systems are analyzed in their specific sections and thus excluded 
from this category.  The annual costs to deal with mussel fouling for these sources were not available 
and these cost assumptions were made: irrigation ($1000); commercial ($2,000); and industrial (3,000).  
The annual cost for addressing water fouling for this category was estimated at about 3.9 million. 

Lake Property Values 

Values for lake front properties (those bordering a lake but excluding vacant lots) of seven popular lakes 
– Chestermere, Gull, Sylvan, Piegon, Newell, Wabamun and Cold Lake – were examined.  These lakes 
currently collectively have about 3,900 lakefront properties worth about $2.8 billion dollars.  These 
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properties were visually identified using Google Earth and/or local municipal zoning maps.  The property 
value was derived by multiplying the average Multiple Listing Service values of lake front properties in a 
lake to the total numbers of lakefront properties.  It was assumed that if these lakes were infested with 
invasive mussels the property values would decline by 10 percent.  This assumption is based on findings 
by Horsch and Lewis (2009), which investigated the effects of Eurasian Milfoil on lakefront property 
values. Given the nature of Dreissenid mussels and their impacts to infrastructure, environment, 
beaches, and native species, this 10 percent decrease in property values is likely a conservative 
estimate.  The decline in property was annualized to be $13.8 million using 5% discount rate over a 
twenty year time horizon. 

Non-Use 

Non-use category refers to concerns about native habitat, species and general concern about 
sustainability of environmental assets which are impacted by invasive mussels.  Although not quantified, 
non-use values relate to societal well-being.  These values are important, however, quantification was 
outside the scope of this analysis.  

References 

Connelly, N. A., C. R. O'Neill Jr., B. Knuth and T. L. Brown.  2007.  Economic impacts of zebra mussels on 
drinking water treatment and electric power generation facilities.  Environmental Management, 40: 105-
112. 

Daniels, Brett.  Coachella Valley Water District.  Personal Communications, November 4, 2013. 

Horsch, E. J. and D. J.  Lewis.  2009.  The effects of aquatic invasive species on property values: evidence 
from a quasi-experiment.  Land Economics, 85(3): 391 - 409 

Marbek.  2010. Assessing the economic value of protecting the Great Lakes: Invasive species prevention 
and mitigation.  Report submitted to the Ontario Ministry of Environment. 43 pp, Appendix 

O'Neill, C. 1997. “Economic impact of zebra mussels: Results of the 1995 zebra mussel information 
clearinghouse study.” Great Lakes Res. Review, Vol. 3, No. 1: 35-42 

Vilaplana, J.V. and L.J. Hushak. 1994. “Recreation and the zebra mussel in Lake Erie, Ohio.” Technical 
Summary. OHSU-TS-023. Ohio Sea Grant College Program. Columbus, OH. 

Zwickel, H.  2012.  Sport fishing in Alberta 2010: Summary report derived from the eighth survey of 
recreational fishing in Canada.  Alberta Sustainable Resource Development, Fisheries Management 
Branch, Edmonton, Alberta, Canada. 46 pp 

An Estimate of Annual Economic Cost of Invasive Mussels to Alberta  Page 4 of 4 
A. Neupane, ESRD, Policy Division 
November  2013 
File: V4_AnnualCost_InvasiveMussels 


	An Estimate of Annual Economic Cost of Invasive Dreissenid Mussels to Alberta
	Background and Objective
	Value Categories


