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Briefing Notes: Standing Committee on Fisheries and Oceans
Re: Open Net Cage Aquaculture in the Great Lakes
There has been a lot written in the press about the concerns surrounding fish farming in the marine environments on Canada’s two coasts. A different set of challenges face Canada when it considers freshwater and in particular Great Lake fish farming. Currently about 3,000 tonnes of rainbow trout are produced annually in net cage feed lots in Georgian Bay. The main problem with this is that unlike all other forms of livestock production in Ontario including land based fish farming, this form of aquaculture does not allow for the recovery or removal of uneaten feed and manure; instead it relies on a large volume of flowing water to assimilate substantial quantities of nutrients and organic and other wastes from fish feeding. In other words this segment of the farming industry relies on dilution using public waters as the solution for its pollution. 
Cage aquaculture operations in Ontario’s portion of the Great Lakes release 46 tonnes of untreated phosphorous into public waters each year at their existing level of fish production (attachment #1). This is the equivalent of the discharge loads from the 3 largest municipal wastewater treatment plants on Georgian Bay. 
To provide further perspective on this, one can look at the situation in Lake Simcoe where phosphorous degradation is costing the Provincial and Federal governments tens of millions of dollars to address. The total phosphorous input to Lake Simcoe from all sources such as farms, private septic systems and municipal waste water treatment facilities is 72 tonnes per year. The objective is to reduce this phosphorous load to 44 tonnes per year or just under the amount of phosphorous flushed into the Great Lakes by Canadian open net fish farms each year.

Not only should this be offensive to Canadians but it flies directly in the face of the shared water quality agreements with the US. It should be noted that there are no cage aquaculture farms on the US side of the Great Lakes in part because a few of the seven US Great Lake States have legislation in place to ban such operations (as noted in an attachment #2 to this document). 
This industry is being targeted for growth. The Strategy for Sustainable Aquaculture Development in Ontario that was prepared by the commercial aquaculture industry in conjunction with the Department of Fisheries states that, “within 10 years, it is envisaged that total output of rainbow trout in Ontario will double, to approximately 9,000 tonnes annually.” This doubling of production will result in the release of 92 tonnes of untreated phosphorus into public waters each year.

The GBA recognizes that we need to grow food locally and that aquaculture provides local jobs. That said, there are a number of things that need to be done to make this an environmentally sustainable industry. We believe that this industry should use closed containment systems, in the water or on shore, so that their effluent can be treated before being released into our shared public waters. This would be consistent with every other feedlot operation in Ontario and with our US Bi-national Great Lakes partners. The federal government, through DFO and FedNor, can gradually assist the industry with the financial challenge by providing expertise and grant money to retool their operations to closed containment.
Attachment 1
Phosphorous Output from Cage Aquaculture in Ontario

(based on current round of license applications)

	Applicant
	Requested Feed Quota
	Phosphorus Pollution(a)
	Equivalent Human Population(b)
	Nutrient Units (c)
	Equivalent Hog Farm(c)
	Equivalent Chicken Farm(c)

	
	(tonnes/yr)
	(tonnes/yr)
	(# humans)
	
	(# hogs)
	(# chickens)

	
	
	
	
	
	
	

	Northwind Fisheries
	500
	4.9
	28,500
	274
	1,640
	82,100

	Cold Water - Eagle Rock
	621
	6.1
	35,400
	340
	2,040
	102,000

	Cold Water - Eastern Island
	650
	6.4
	37,000
	356
	2,140
	106,800

	Cold Water - Fisher Habour
	655
	6.4
	37,300
	359
	2,150
	107,600

	Meeker's Aquaculture
	510
	5.0
	29,000
	279
	1,680
	83,800

	Aqua - Cage Fisheries
	1,800
	17.6
	102,500
	985
	5,910
	295,600

	Total
	4,736
	46
	270,000
	2,600
	15,600
	777,900


	(a) Mass balance assuming 1.3% P in feed, 1.25 FCR, 0.4% P in trout, and no escapes.

	(b) Calculated from phosphorus discharge loads and population from 3 largest municipal wastewater treatment plants on Georgian Bay

	(c) From Ontario Regulation 267/03 made under the Nutrient Management Act, 2002.


%P in Feed 


1.3 % 
  
  lowest available in feed

FCR 



1.25 
  
  typical feed conversion ratio

%P in Fish 


0.4 % 
  
  Ronsholdt, B., 1995. Effect of size/age and feed composition and

  body composition and phosphorous content of rainbow trout, 
  oncorynchus mykiss. Water Science and Technology, Volume 31, 
  Number 10, 1995, pp. 175-183(9)

P load per municipal WWT 
0.1721
  
  kg/person-yr average of reported phosphorus discharged and 







  populations in cities around Georgian Bay

Definitation of NU 

17.9 kg/yr 
  O.Reg. 267/03

Hogs per NU 


6 hog/NU 
  OMAFRA Nutrient Management Table

Chickens per NU 

300 chicken//NU  OMAFRA Nutrient Management Table
The Phosphorous calculation is a mass balance.

Mass of P into the water (from the feed quota) = mass of feed used x fraction that is phosphorus

P in = 4736 tonnes food x 1.3% = 61.6 tonnes

Mass of P out of the water (assuming all the fish is harvested and removed) = mass of fish removed x fraction that is phosphorus

But first we must estimate: Mass of fish removed = mass of feed used ÷ feed conversion ratio (each species and farming technique has a generally accepted value, for trout AQ it is 1.25 kg of feed per 1.0 kg of fish)

And second we must estimate the phosphorus content of rainbow trout, which was determined and published in the peer reviewed paper that is cited.

P out = (4736 tonnes of feed ÷ 1.25) x 0.4% = 15.1 tonnes.

Mass of P remaining in the aquatic ecosystem = P in – P out = 61.5 tonnes – 15.1 tonnes = 46.4 tonnes

And since this is an annual quota, the P load from this operation is 46.4 tonnes/year.  Or, you could say for every 1000 kg per year of feed, you will release 9.8 kg of P.

Attachment 2

None of the States that border the Great Lakes allow cage aquaculture in the public waters of the Great Lakes. The following are specific comments from regulators in two of these Sates;
Michigan -. "At this time, the State of Michigan opposes the development of cage aquaculture systems in Great Lakes waters in our state.  This is for three main reasons: a) the lack of any waste treatment by these facilities and the use of public trust lands as their waste treatment system; b) the inability of these facilities to ensure their fish do not escape and potentially affect self-sustaining and stocked fish populations; and 3) the lack of any potential fish pathogen containment from these facilities."                               Gary E. Whelan- Fish Production Manager. MI DNR Fisheries Division

Ohio – “It's against the law to raise fish in public waters for private aquaculture in Ohio; Ohio Administrative Code 1501:31-39-01 and Ohio Revised Code 1533.632"            
Elmer W. Heyob Jr.-  Fish Hatchery Administrator, Ohio Division of Wildlife            
Roger L. Knight- Lake Erie Fisheries Program Administrator, ODNR Division of Wildlife

Attachment 3

The following is an extract from the Environmental Commissioner of Ontario’s Report that was released on November 29, 2011.

3.1.1 Missing in Action: Ontario’s Oversight of Cage Aquaculture

The ECO has had longstanding concerns over the province’s oversight of cage aquaculture operations – the farming of fish in floating net cages in open water. Ontario is the only jurisdiction to permit cage aquaculture in the great lakes. There are nine cage aquaculture operations located on Crown land lake beds in Lake Huron and Georgian Bay. 

Numerous ecological concerns are associated with cage aquaculture, such as: escaped fish inter-breeding with native species; escaped fish competing with native species for food and habitat; and the spread of fish disease in the native population. Rainbow trout (oncorhynchus mykiss), a non-native species, is the only species raised at these locations. 

Further, open cage aquaculture can have other potential environmental effects: the deterioration of local water quality from aquaculture waste products; the degradation of fish habitat; and decreased sediment quality and impaired habitat for bottom-dwelling organisms. The area allocated for these operations ranges from 1.5 hectares to 13 hectares.

On average, cage operations for rainbow trout use approximately 500 to 655 tonnes of low-phosphorus feed annually; however, one site in Ontario has a feed quota of 1,800 tonnes. 

Ontarians have waited more than 10 years for the much delayed release of the ministry of natural Resources’ (MNR’s) Aquaculture on Crown land policy. The lack of a policy, which was first proposed in 2000, creates uncertainty for the public and industry. It also results in a lack of environmental accountability for matters such as threats to native fish species, water quality and remediation. 

The delayed policy prompted the ECO to request an update from MNR and the Ministry of the Environment (MOE) on the management of cage aquaculture and the status of many issues the ECO has flagged in past reports. The ECO is displeased to learn that little progress has been made on these issues. 

Aquaculture policies 

The ECO is disappointed that MNR had not finalized its Aquaculture on Crown land policy or its Coordinated Application, Review and decision guidelines for Cage Aquaculture sites in Ontario. MNR stated the delay was a result of the multi-agency consultations and the re-direction of staff resources to renewing licences that expired in 2010. It further stated that once the guidelines are finalized in 2012, completing the policy will be an “immediate priority.” 

MOE informed the ECO that the MNR-led consultations were expected to be completed in 2011. This process will inform MOE’s finalization of discussion papers related to sediment and water quality, which will then inform MNR’s licensing guidelines. These consultations were focused on developing environmental standards and a monitoring and reporting protocol to ensure the environmental sustainability of aquaculture operations. 

The ECO finds it unacceptable that MNR moved its resources away from policy development in order to renew cage aquaculture licences, resulting in Ontarians having to wait several more years for the policy to be released and implemented. The ECO urges both ministries to complete the policy, guidelines and discussion papers promptly, and ensure they are science-based and promote sustainable practices, including closed-tank systems.
Inspection and Enforcement

In the past, the ECO has criticized MOE for allowing the clean waters of Georgian Bay and Lake Huron to be degraded by aquaculture operations. Essentially, operators can pollute waters until the vicinity reaches the interim provincial Water quality Objective of 10 micrograms/litre (µg/l) of phosphorus, from baseline levels of 3-5 µg/l. MOE’s response to the ECO indicates that it continues to rely on this standard, which allows the continued degradation of clean waters. 

Moreover, the ECO is disappointed with low inspection rates and limited action where water quality problems were detected. Licence holders are required to conduct water and sediment quality monitoring, and take water and sediment related management actions when necessary. This information is reported to MNR, which is responsible for the enforcement of licence conditions, and interpreted by MOE. MNR stated that inspections do not occur on a regularly scheduled basis – on average it inspects one or two sites per year. No violations, other than administrative errors, were recorded by the ministry. 

MOE has the authority to inspect and issue corrective or preventive orders where a contaminant is discharged into the natural environment. MOE states it conducts site-specific monitoring where needed and conducted site-specific water and sediment quality studies. However, in practice, MOE largely relies on the self monitoring reports of licence holders. MOE stated that aside from a few site-specific exceptions, water quality around cage aquaculture operations has met its standards. Where it did not, monitoring showed incidences such as elevated phosphorus concentrations, decreased dissolved oxygen levels, nuisance algal growths and instances of localized sediment impacts. No enforcement or abatement actions have occurred over the last five years. Instead, MOE stated it would continue to focus on identifying and addressing the causative factors of these infractions. 

The ECO is troubled that MOE relies on voluntary compliance where environmental impacts were observed, despite its ability to issue orders. This inaction, coupled with low inspection rates, does not give the ECO confidence that provincial waters are adequately protected from the environmental impacts of cage aquaculture. 

Public Consultation on Aquaculture licences

In previous annual reports, the ECO expressed disappointment with MNR for posting proposed cage aquaculture licences on the Environmental Registry as information notices instead of instrument proposals with public comment periods. MNR reiterated its position that cage aquaculture operations, including licences, are captured by its Class Environmental Assessment (Class EA) for Resource stewardship and Facility development projects and, therefore, not subject to Registry posting requirements. Furthermore, MNR consistently assigns cage aquaculture to the lowest category of its Class EA, which does not require public consultation, environmental study reports or project evaluation. The ECO believes that MNR is thwarting the purpose of the environmental Bill of rights, 1993 and denying the public its right to comment. 

