
INVASIVE MUSSEL MANAGEMENT

PROTECTING SERVICE WATER SYSTEMS & THE ENVIRONMENT



SERVICES OVERVIEW

MUSSEL CONTROL

• Project Management
• Environmental permitting
• Mobilization and installation of systems  
 and equipment
• Commissioning and ramp up of chemical  
 injection equipment
• Daily treatment operations and monitoring
• Compliance monitoring and reporting
•	 Treatment	efficacy	monitoring
• Final report production

MUSSEL MONITORING

• Project Management
•	 Meeting	with	facility	staff	to	determine	 
 critical areas where monitoring should be  
 implemented
• Monitoring equipment installation
• Sampling services covering the mussel  
 reproductive season
• Analysis at ASI’s laboratory within 5 days of  
 sampling 
• Analysis summary report within 7 days of  
 sampling
• Immediate communication of critical results
• Final report production

ASI Group (ASI) is an industry leader in mussel management services and has been  
at the forefront of the industry since the introduction of zebra and quagga mussels to the  

Great Lakes in the 1980s. 

RESEARCH & DEVELOPMENT

• Project Management
• Consultation
• Custom testing, from bench to large scale  
 applications
• Design of innovative application strategies
• Research review
• Environmental permitting
• Environmental impact monitoring
• Risk assessments
•	 Cost	benefit	analysis
•	 Development	of	treatment	specific	 
 management strategies
• Engineering design
•	 Scientific	reporting



MUSSEL CONTROL MUSSEL MONITORING

ASI	has	pioneered	and	refined	technologies	to	monitor	and	control	invasive	mussel	species	and	
currently utilizes the most up-to-date mitigation strategies for preventing critical water system 
interruptions or site shutdowns, without compromising the integrity or function of the water systems.

ASI	is	uniquely	able	to	offer	complete	turnkey	mussel	treatment	solutions	that	are	tailored	to	each	
facility	to	ensure	maximum	effect	and	cost	savings.	

CHLORINATION TREATMENTS
• In use for over 30 years
• Low-level chlorination program used in  
 facilities that cannot tolerate any infestation
• Low-level chlorination program for a short  
 duration used at facilities that can tolerate  
 limited infestation
•	 Short	duration	programs	provide	significant	 
 cost savings and reduce chemical usage
• Includes dechlorination of water

ALTERNATIVE TREATMENTS

• Other chemicals (molluscides) and  
 commercially available biopesticides
• Non-chemical solutions
	 ◦	 Cathodic	protection
	 ◦	 UV	treatments
	 ◦	 Filter	systems
	 ◦	 Mechanical	cleaning

POTASH TREATMENTS

• Suitable for closed water systems or  
 certain open bodies of water
• Environmentally friendly (will not harm  
 non-molluscan aquatic organisms)
• Low-cost option
• Shortened treatment durations
•	 No	required	detoxification	of	discharge	water
•	 Effective	in	warm	and	cold	water	conditions

Monitoring programs identify whether mussels are entering, settling and surviving within the 
critical water systems and are used to determine when a treatment program is required.

To reduce the costs associated with treating mussel infestations, ASI utilizes an integrated 
approach	to	mussel	control,	which	includes	annual	monitoring	of	free-floating	larval	and	
settlement densities of mussels. The data obtained determines when to implement a mussel 
control program without compromising the integrity of the critical water system, ensuring that 
issues due to mussel debris are not encountered between or during treatment programs. 

Additionally,	a	monitoring	program	can	be	used	to	determine	the	effectiveness	of	a	treatment	
strategy	and	provide	forewarning	to	a	program	deficiency.	This	allows	our	team	to	make	in-situ	
adjustments long before problems arise due to an escalated mussel infestation.

ASI uses our in-house standard operating procedures developed over the last 30 years 
of providing mussel monitoring sampling and analysis services.

OPEN WATER SAMPLING
• Collection of raw water prior to entering the  
 water system
• Provides information on the surrounding  
 mussel population
• Provides comparison of mortality rates to  
 the treated system

BIOBOX SAMPLING

• Aquarium-like testing devices installed at  
 vulnerable locations
•	 Provides	an	ideal	(low	flow)	environment	 
 for mussels
• Determines the density and mortality rates  
 to track infestation and treatment

FIRE SYSTEM SAMPLING

•	 A	continually	flowing	biobox	cannot	be	 
 installed in these static systems
• Water samples are obtained throughout  
 the system periodically
• Dissolved oxygen levels are tested
• Provides data to determine if a control  
 strategy is required

SAMPLE ANALYSIS & RESULTS

• Microscopic analysis of water and plate  
 scrape samples
• Determines the presence, density, life  
 cycle stage and mortality of mussel larvae

TREATMENT EFFICACY MONITORING

• For clients who implement their own  
 mussel control programs



Annual mussel monitoring conducted by ASI indicates that mussel populations continue to 
be an issue for the hydroelectric plant. Conducting annual treatments at the power station 
ensures that all mussels within the service water system are eradicated and keep the plant 

protected from further infestation.

MUSSEL CONTROL PROGRAM
Eastern	Ontario		•		Client:	Confidential		•		Project	Number: MS14-001

Design & Implementation for Hydroelectric Dam Station

ASI Group (ASI) was contracted to conduct a zebra mussel control program for a Hydroelectric Power 
Station located in Eastern Ontario. ASI has monitored the mussel colonization within the water supply 
systems since 2006, and detected settling within the plant.

The purpose of the program was to eradicate settled zebra and quagga mussels from the service water 
systems,	thus	ensuring	that	the	service	water	flow	was	uninterrupted.	The	scope	of	work	included	
developing and implementing a chlorination program for the system, conducting a pre-treatment bioassay, 
and bioassay test chlorination.

Prior to treatment, mussels were able to acclimate to ambient water conditions for a minimum on 24 hours 
then were inspected for background mortality. The chlorination treatment included sodium hypochlorite 
(NaOCl) being injected into the service water treatment at the existing injection location. ASI technicians 
monitored total residual chlorine (TRC) levels throughout the treatment to ensure the discharge water did 
not exceed 4.0 mg/L.

The bioassay contained 100 adult mussels that were inspected daily for mortality, indicated by gaping and 
non-response	to	probing.	The	bioassay	results	indicated	the	chlorination	treatment	was	very	effective	in	
eradicating the mussels from the service water system.

The	chlorination	treatment	took	a	total	of	12	days	to	finish,	and	complete	mortality	was	achieved	on	
day	11.	Upon	completion	of	the	project,	ASI	provided	the	client	with	a	final	report	including	chlorination	
treatment details, bioassay and TRC sampling results, and recommendations.



 “Our senior leadership expressed their recognition to the housekeeping standards found during 
recent walkdowns of the zebra mussel control (ZMC) work areas. The Morning Leadership 
Meeting (MLM) is the plant’s strategic management team’s opportunity to oversee all activities 
within	the	plant	and	your	team	should	be	proud	of	this	recognition.	We	appreciate	these	efforts	 
as excellence in housekeeping directly supports the safety of our folks. Much appreciated,  
please pass to your team.”
–Ryan Eyre, Program Manager, BA Ops Support

Laboratory Workstation, Sarnia, ON

FAQ

Q1. Are zebra/quagga mussels impacting the critical water systems within my facility?

A1. Mussel monitoring programs will determine if mussels are entering, settling and surviving 
within	the	critical	water	systems	by	tracking	the	microscopic	free-floating	larval	and	
settlement densities within the systems during the mussel reproductive season. Annual 
monitoring programs allow cumulative infestation to be tracked, which determines when 
a treatment strategy is required. The monitoring program will consider mussel densities, 
developmental stages and maintenance information to ensure the system is not impacted 
prior to or during treatment programs.

Q2. How can zebra/quagga mussels be removed from critical water systems without impacting 
production?

A2. There are a variety of vetted treatment protocols to safely eliminate mussel infestations 
within critical water systems. These include both continuous (throughout the mussel 
reproductive	season)	and	non-continuous	(fixed	interval,	short	duration)	chlorination	
programs that work well in once through systems and potash treatments that work well 
in closed systems and certain open water applications. All treatment protocols track the 
efficacy	of	the	program	to	ensure	any	control	program	deficiencies	are	identified	early	to	
allow for adjustments and to identify the endpoint of treatment.

Q3.	 How	to	determine	if	a	treatment	program	is	effective?

A3.	 ASI	identifies	the	critical	components	of	treatment	success,	including	compliance	
requirements and the successful elimination of infestations.. Compliance requirements are 
monitored based on permitting requirements to ensure exceedances are mitigated, while 
treatment success is monitored through the implementation of adult mussel bioassays. 
Adult mussel bioassays involve placing caged adult mussels within the critical water 
systems and monitoring the impact of the treatment program through mussel mortality 
rates. A treatment is considered successful when complete mortality of the mussels in the 
bioassay is achieved.

Q4. When should a treatment program be implemented?

A4. Treatment programs should be implemented when monitoring programs identify a critical 
infestation level has been exceeded, when maintenance activities reveal evidence of 
mussel infestation within critical water system equipment and when monitoring and 
treatment programs have not been implemented in areas with known infestations.
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