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Why are we developing this strategy 
Europeans began to settle in the Bay of Quinte area more than two centuries ago, starting the 

process of water quality deterioration and ecosystem damage to the Bay which reached its peak 

during the second and third quarter of the 20th century. By the early 1970s, fish and wildlife 

habitat was damaged, plant and animal life had changed, water was polluted with bacteria and 

enriched with nutrients, sediment was contaminated with man-made chemicals and the Bay’s 

value as a natural resource was greatly diminished. Since then substantial progress has been 

made in the restoration of the Bay, mainly as a result of the development and implementation of 

the Remedial Action Plan. (Bay of Quinte Remedial Action Plan Coordinating Committee, 1993).  

 

Since the 1970s, there have been significant reductions in the amount of phosphorus entering 

the Bay from multiple sources, both rural and urban, such as sewage treatment plants, and 

urban and rural stormwater run-off. However, despite this progress, phosphorus levels and 

growth of undesirable algae blooms continues to be an ongoing issue in the Bay. As a result, the 

development of a Long-Term Phosphorous Management Strategy for the Bay of Quinte Area of 

Concern is one of the remaining key activities to be undertaken before delisting can be 

considered. 

 

In 1993, as part of the Remedial Action Plan, 80 recommendations were developed to assist in 

the Bay’s recovery and protect it from future damage. The main issue with the Bay has always 

been the amount of excess phosphorus entering it from a variety of urban and rural sources and 

a number of the recommendations address the issue of phosphorus loadings to the Bay. 

Recommendation #7 states: “Responsible parties within the basin should cooperate in the 

development of innovative and cost effective strategies for achieving and maintaining the Quinte 

Remedial Action Plan total phosphorous loading limits.” 

 

This discussion paper provides the rationale for a long-term phosphorus management strategy 

for the Bay of Quinte that includes setting a long term phosphorus concentration target, as well 

as phosphorus loading targets for the key sources of phosphorus and proposed actions to meet 

the targets. The strategy will continue to build on the successes that have been realized through 

the Remedial Action Plan, while acknowledging that population increases, development 

pressures and climate change will present future challenges that will need to be continuously 

addressed. 

The Bay of Quinte is a major generator of economic activity for the area (fishing, cottages, 

recreational boating) and a source of drinking water for many residents.  Overall, the strategy 

will help maintain and improve the water quality and subsequently ecosystem health/quality in 

the Bay of Quinte and its watershed. By reducing phosphorus loads, the strategy will decrease 

incidents of harmful algal blooms, and scums resulting in lower treatment costs for drinking 

water, sustainability of economic activity (e.g., maintaining a sustainable and diverse fishery) and 

increased enjoyment of the Bay for local residents and tourists. 
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The strategy will be implemented in a tiered, coordinated adaptive management approach with 

continued assessment of the sources or sectors that contribute phosphorus to the Bay of Quinte. 

The strategy will become increasingly detailed and stringent over time.   

The strategy will address phosphorus sources from the sewage treatment plants (STPs) 

throughout the entire 18,000 km2 watershed. Currently, sewage treatment plants that boarder 

the Bay have a phosphorus load cap of 0.3mg/l and sewage treatment plants in the watershed 

have a phosphorus load cap of 0.5mg/l.  Since the phosphorus management strategy will be 

implemented through a tiered approach, the sewage treatment plants in the watershed that are 

currently discharging a large amount of phosphorus will be targeted initially.  A number of these 

sewage treatment plants are further up the watershed or on tributaries of the Bay. Sewage 

treatment plants and industrial wastewater treatment plants that boarder the Bay are generally 

headed in the right direction by reducing phosphorus loads and planning for future development 

and climate change. Requirements for new point source discharges for both new systems, which 

should show evidence that they are not contributing to excess loads to the bay, and upgrades to 

existing systems should reflect long term phosphorus management goals. This may include 

requirements for treatment systems to be installed, which have technology that results in 

stringent effluent control for example at municipal facilities, trailer parks or other locations (see 

Appendix B). 

Stewardship initiatives have been conducted, below Hwy #7, with priority being given to projects 

closest to the Bay especially around the Napanee and Hay Bay areas. Urban stormwater 

management actions have focused on urban communities with direct discharges to the Bay, and 

the lower portions of the major tributaries e.g., Quinte West, Belleville, Picton, Deseronto, 

Napanee. As management actions in the strategy are rolled out these areas will continue to be 

the priority areas of focus for stewardship and stormwater management.  

Population increases and the predicted impacts of climate change have the potential to increase 

phosphorus loads to the Bay of Quinte. This long-term strategy is designed to help mitigate the 

impacts from these threats to the Bay’s water quality.  

The phosphorus management strategy is a living document and will be reviewed every 5 years 
and adaptations will be made using the most current science, technology and best management 
practices. 
 
Stakeholder input to this document is vital as it will help ensure a commitment to the philosophy 

behind the strategy and the implementation of the management actions. 

Phosphorus Reduction Strategy - Philosophy 

1. The goal is to restore and maintain the Bay to a healthy and sustainable condition for 

the long term by reducing the risk of harmful algae blooms, while maintaining the 

sustainable fisheries in the Bay. 
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2. The strategy is to be based on best available science and modelling studies, the best 

available technology for wastewater and stormwater treatment, and the adoption of long-

term stewardship initiatives. 

3. The strategy will rely on a watershed based adaptive management approach - review 

and update of the strategy will be based on advances in Best Management Practices, 

science, and technology. 

Recommended Phosphorus Management Actions 

Recommended phosphorus reduction targets are based on modelling by the Department of 
Physical and Environmental Sciences University of Toronto, and input from academic and agency 
experts in the affected sectors (agricultural, sewage, and stormwater), on the feasibility of 
achieving these targets.  
 

 Reduce non-point phosphorus loading from agricultural land use by 20% (Note: based on 
current annual load estimates). 
 

 Reduce sewage treatment plant & industrial wastewater treatment plant based point 
source phosphorus loadings by an average of 60%, based on current Environmental 
Compliance Approval approved limits and no net increase in loadings into the future.   
This can be accomplished through maintaining a phosphorus effluent limit of 0.1 mg TP/L 
design objective for all sewage treatment plants and industrial dischargers in the Bay of 
Quinte watershed. 
 

 Reduce urban non-point stormwater loadings by 50%.  The current loading estimate for 
stormwater inputs is 6.8 metric tons per year. This can be accomplished through 
adoption and implementation of existing recommended Pollution Prevention Control 
Plans, enhanced stormwater management controls, retrofits, and use of Low Impact 
Development technologies. 

 
After reading this discussion paper, stakeholders and the public are encouraged to consider the 
questions below and provide feedback and suggestions.  

Questions 

1. Do you have any feedback or input on the proposed actions outlined in this document? 

2. Many agencies, stakeholders, and other partners have a role in reducing phosphorus loadings 

to the Bay of Quinte. What actions does your organization/community plan to undertake to 

support the strategy? 

3. How do you see regional or local planning initiatives linking with or fitting into the 

implementation of this strategy? 
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4. What do you see as the most significant barriers to reducing phosphorus loadings to the Bay 

of Quinte? Do you have any suggestions for overcoming these barriers? 

5. As all sectors and communities surrounding the Bay of Quinte need to take action to reduce 

phosphorus loads, do you have any recommendations on how to encourage collaborative 

action? 

6. Tracking progress and adaptive management will be essential for ensuring that actions are 

making a difference to the health of the Bay of Quinte. Do you have any specific ideas for 

measuring progress towards achieving Bay of Quinte phosphorus targets? 

7. Do you have any other suggestions for reducing, managing or treating phosphorus run-off and 

discharges, including innovative approaches or technologies for keeping phosphorus loads to the 

Bay with in target levels?  

8. A phased, coordinated adaptive management approach is recommended to implement the 

Phosphorus Management Strategy. What would you consider a reasonable timeframe to 

implement the various recommendations? 

9. How would you assign a monetary value to the benefits of reducing phosphorus in the Bay? 

Some of the anticipated benefits include: aesthetics, reduced cost of water treatment, tourism, 

recreation. 

10. Can you think of any other additional benefits? 

 

The Bay of Quinte Restoration Council is interested in receiving input on the proposed targets 

and actions that will form the basis for the Long-Term Phosphorus Management Strategy.  

Your input is important to the development of the Bay of Quinte Long-Term Phosphorus 

Management Strategy. Please provide your thoughts on the proposed approach and targets to 

Sarah Midlane-Jones – smidlanejones@bqrap.ca by Date 

  

mailto:smidlanejones@bqrap.ca
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Background  
The Bay of Quinte is one of the most picturesque bodies of water in Lake Ontario. It is a narrow 

inlet with a Z-shaped shoreline that stretches for about 100 kilometres along the north shore of 

Lake Ontario from Trenton in the west to near Kingston in the east. The Bay’s drainage basin is 

the largest in Southern Ontario, covering approximately 18,000 km2 (1.8 million ha) extending 

from Algonquin Park in the north to Prince Edward County in the south. It includes lands drained 

by the Trent, Moira, Salmon and Napanee rivers as well as numerous smaller tributaries (Figure 

1). 

 

Figure 1 Bay of Quinte Area of Concern Watershed 

The Bay of Quinte was designated an Area of Concern in 1985 by the International Joint 

Commission (a Canadian-American Great Lakes watch dog), under the Great Lakes Water Quality 

Agreement between Canada and the United States. In accordance with the 3-stage Remedial 

Action Plan process for Areas of Concern under the Agreement, a Stage One RAP report was 

written in 1990 that defined the environmental conditions and problems.  It outlined four 

ecosystem problem areas: excess nutrients, bacterial contamination, toxins, and loss of fish and 

wildlife habitat (Bay of Quinte Remedial Action Plan Coordinating Committee, 1990). These 
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problem areas were further categorized into 14 different environmental concerns so they could 

be monitored and assessed. These categories were called Beneficial Use Impairments. In 1993, a 

Stage Two report was completed which identified the Bay of Quinte as having eleven of the 

fourteen beneficial uses impairments and made 80 recommendations for remedial actions to 

address these Beneficial Use Impairments and restore conditions within the Bay of Quinte. It also 

established restoration criteria (i.e., targets and measures) that need to be met to consider the 

Beneficial Use Impairments restored so that the Bay of Quinte can be delisted as a Great Lakes 

Area of Concern (Appendix C).  

The eleven impaired beneficial uses identified were: 

1. Restrictions on fish and wildlife consumption; 

2. Degradation of fish and wildlife populations; 

3. Fish tumours and other deformities 

4. Degradation of benthos; 

5. Restrictions on dredging activities;  

6. Eutrophication or undesirable algae; 

7. Restrictions on drinking water consumption; 

8. Beach closures; 

9. Degradation of aesthetics; 

10. Degradation of phytoplankton and zooplankton populations; and 

11. Loss of fish and wildlife habitat 

Excess nutrients (eutrophication), particularly phosphorus, has been identified as contributing to 

a number of the environmental issues within the Bay of Quinte. Phosphorus is a naturally-

occurring element, essential to all life. In just the right amount, it’s a beneficial, life-giving 

nutrient for rivers, lakes, bays, and streams. On the other hand, too much phosphorus plays 

havoc with nature.  

Phosphorus is a natural part of soils, a large part of the fertilizers applied to crops and lawns, and 

it is essential for plant growth. Subsequently, it is in the food we eat and in the sewage waste we 

(and our pets) create.  Rain water will wash fertilizers, soils, and waste containing phosphorus in 

the watershed into the Bay. All strategies undertaken and proposed aim to control the amount 

of phosphorus washing over the land into the water. As well as reducing the amount of water 

runoff by encouraging the water to infiltrate the land where the phosphorus can get caught in 

the soil and used by land based plants instead of algae, that can cause blooms.  

In eutrophic aquatic ecosystems like the Bay of Quinte, the ability of phosphorus to promote 
rapid algal growth causes problems. It takes only 1 lb. of phosphorus to grow 500 lbs of algae. 
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Excess algal growth can have adverse impacts to local fisheries, recreational swimming and 
boating, and add costs to the treatment of drinking water, and industrial uses.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Since the 1970s, there have been significant reductions in the amount of phosphorus entering 

the Bay from multiple sources, both rural and urban, such as sewage treatment plants, and 

urban and rural stormwater run-off. However, despite this progress phosphorus levels and 

growth of undesirable algae blooms continues to be an ongoing issue in the Bay. As a result, the 

development of a Long-Term Phosphorous Management Strategy for the Bay of Quinte Area of 

Concern is one of the remaining key activities to be undertaken before delisting can be 

considered. Visit the BQRAP web site for additional information - www.bqrap.ca. 

 

History of the Problem 
Land use has changed in the Bay of Quinte watershed over the past two hundred years. These 

changes resulted in the deterioration of the Bay’s ecosystem. Currently, the Bay of Quinte is a 

eutrophic system due to an influx of phosphorous from point and non-point sources including: 

agricultural activities, urban runoff, and effluent from sewage treatment plants, atmospheric 

deposition, sediment reflux, and industrial discharges. Based on sediment core data, prior to 

extensive human colonization of the Bay and its watershed in the 1800s, the Bay of Quinte was 

considered to be slightly too moderately oligotrophic. 

  

http://www.bqrap.ca/
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Increased sediment loading from land clearing and 

agricultural activities resulted in eutrophic conditions being 

prevalent by the 1890s. In the 1930s algal blooms became a 

common sight and secchi disk readings of 0.3m were 

common. By the 1950s the Bay was considered to be 

hypereutrophic due to excess nutrient loadings from land use 

activities (land clearing for forestry and agriculture) and 

stormwater and wastewater treatment plant discharges that 

increased sediment and nutrient loads to the Bay. Localized 

areas of reduced dissolved oxygen conditions (<2 mg/L) were 

observed in the Bay in the 1960s, typically during the 

summer as the water column underwent thermal 

stratification. These changes affected the Bay of Quinte 

ecosystem. Macrophyte beds declined due to the growth of 

dense layers of algae that blocked sunlight for aquatic plants. 

The fish community was impacted due to low oxygen levels 

and reduced habitat such that by the 1970s sport fishing was 

severely reduced as warm-water species became the most prevalent. 

Eutrophication of the Bay of Quinte waters reached a peak in the 1970s. Starting in the mid-
1970s, upgrades to municipal and industrial wastewater treatment plants reduced phosphorous 
in effluent. Additionally, regulations were placed on the amount of phosphorus in consumer 
products e.g., laundry detergents. Through these actions total phosphorus loading to the Bay by 
direct point sources has declined from approximately 220 kg/day in the mid-1970s to the current 
loadings of close to 10 kg/day (Figure 2). However, despite the decreases made to date, the 
amount of phosphorous in the Bay continues to be at a level that contributes to outbreaks of 
algae (both toxic and non-toxic).  

While point-source phosphorus loads continue to be reduced, the ambient phosphorus 

concentration in the bay were reduced but not to the expected extent following the point 

sourced phosphorus load reduction. Since ambient phosphorus level is influenced by many other 

factors including tributary loadings (non-point P loadings), and sediment phosphorus release or 

internal loadings. It was suggested that the substantial internal phosphorus loadings received by 

the Bay of Quinte waters was a major factor behind the continued eutrophication of the bay, 

despite the significant point sourced P load reduction (Dittrich et al., 2017). 

Sediment phosphorus release to the overlying water can occur through multiple pathways: 

sediment re-suspension and diffusion from the sediments to the water column minus particle 

settling as well as through underwater plant and Zebra and Quagga mussel activity. In addition to 

contributing to this phosphorus feedback loop, the mussels exacerbate the situation further by 

its ability to rapidly convert the particulate phosphorous forms to soluble phosphorus form that 

is easily available for phytoplankton intake. The presence of a feedback loop in the system may 

compromise the efficiency of additional external loading reductions and could significantly 

A Secchi disk is an 8-inch (20 cm) disk 

with alternating black and white 

quadrants. It is lowered into the water 

of a lake until it can no longer be seen 

by the observer. This depth of 

disappearance, called the Secchi 

depth, is a measure of the 

transparency of the water. 

 

 

 

 

 

 

http://www.secchidipin.org/wordpress/wp-content/uploads/2015/04/disk6.gif
http://www.secchidipin.org/wordpress/wp-content/uploads/2015/04/disk6.gif
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protract the realization of an improved state (Zhang et al., 2013). Similar to Kim et al.’s (2013) 

projections, the present modelling analysis provides evidence that the restoration pace of the 

Bay could be slow, even if the riverine average total phosphorous concentrations reach levels 

significantly lower than their current values, <25 mg TP/L (Kim et al., 2016). 

Figure 2: Phosphorus Trends in the Bay of Quinte 1972 to 2010 

 

Another related phenomenon (Currie et al., 2017) due to this sediment-mediated release of 

nutrients to the overlying water is that the limiting nutrient form becomes nitrogen (given by the 

strong Phytoplankton to Total Kjeldahl nitrogen relationship as opposed to total phosphorous in 

the upper and middle bays). Thus promoting the growth of filamentous and colonial 

phytoplankton which cannot be efficiently converted into zooplankton biomass, thus adversely 

affecting the food chain linkage. 

There is a need for a long-term phosphorus management strategy in order to further reduce 

adverse water quality impacts and ensure a healthy fishable, swimmable and drinkable source of 

water for the future. 
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What has been done?  
Numerous actions have helped reduce the phosphorus levels in the Bay from both rural and 

urban sources. Federal, provincial, and local governments, industry and private landowners, and 

Indigenous communities have all made contributions to improve the water quality in the Bay of 

Quinte. 

Sewage Treatment Plant Upgrades 

There are currently 10 sewage treatments plants discharging directly into the Bay of Quinte, 7 
municipal plants and 3 industrial plants. There are 25 municipal and 3 industrial sewage 
treatment plants throughout the 18,000 km2 (1.8 million ha) watershed discharging into 
tributaries of the Bay.  

In the 1970s, sewage treatment plants were upgraded and regulations on the amount of 

phosphorus in consumer products were introduced e.g., laundry detergents, dish soaps. 

In the  1990s, to further manage  phosphorus loads, a “phosphorus load cap” of  0.5mg/l for 
sewage treatment plants up the Bay of Quinte watershed and 0.3mg/l for plants directly 
bordering the Bay has been in place.  The sewage treatment plant phosphorus load was 
determined using the load cap times the hydraulic capacity.  

As the municipal plants have made upgrades over the years the “phosphorus load cap” has been 

incorporated into their Environmental Compliance Approvals issued by the Ontario Ministry of 

Environment, Conservation and Parks. 

The Mohawks of the Bay of Quinte were also allocated a phosphorus loading limit of 0.48kg/d in 

the 1990s to address their long-term plans to build a wastewater treatment plant. 

Municipalities have achieved the loading reductions through a variety of mechanisms such as 

implementing pollution prevention control plans, controlling variability in wastewater flow, 

enhancing phosphorus removal capabilities and expanding treatment capacity.      

At some municipal plants, there is still an issue with excess phosphorus loading from bypass 
events. A bypass occurs when wastewater reaching a wastewater treatment plant exceeds the 
plant's design capacity, often due to a rain event. During a bypass event water can be discharged 
to the receiving waterbody before it is fully treated. Sewage treatment plant operators have 
taken steps to reduce bypasses; however, it continues to occur at some sewage treatment plants 
adding to the phosphorus loading to the Bay of Quinte.   
 
In 2015, the estimated daily average total phosphorus loads from sewage treatment plants 
bordering the Bay of Quinte were 7.3 kg d‑1 for the year and 8.0 kg d‑1 for the May to October 
period (Project Quinte, 2017).  This represents a significant decrease in loadings from the 1970s 
that were calculated at approximately 220 kg/day.  However, population increases and predicted 
impacts of climate change (e.g., increased extreme weather events) could result in the potential 
for increases in phosphorus loads and bypass events, if not properly managed. 
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Stormwater Management 

Urban stormwater runoff makes a significant contribution to the phosphorus loads entering the 
Bay of Quinte. Lawn fertilizers, soil, dust, litter and pet waste all add phosphorus to stormwater 
as it races across urban pavements and roofs. As urban areas expand to accommodate 
population growth, phosphorus loads are expected to increase.  
 
Currently, there are a number of methods that can be used to control urban stormwater. Man-
made wet ponds, constructed wetlands, detention/retention channels, infiltration trenches, oil 
and grit separators, and bio-retention swales (rain gardens) are specifically designed to collect 
runoff from streets, the ground surface, and storm sewers. These methods allow water to 
accumulate and suspended pollutants to settle. The water is gradually released back into 
watercourses, reducing erosion of watercourses, removing contaminants, and improving water 
quality. Other options are designed to provide water quantity control to alleviate downstream 
flooding: dry ponds, surface storage areas, oversized pipes, but offer limited water quality 
benefits. 
 
A substantial number of stormwater outfalls to the Bay have no water quality management 
features. There are opportunities for significant reductions in phosphorus loads by retrofitting 
these areas and including phosphorus reduction methods. Again, the impacts of climate change 
and more extreme weather events must be considered in all future planning. 
 
Recommendation #23 in the Remedial Action Plan states, “The municipalities of Belleville, 

Deseronto, Picton and Trenton should undertake Pollution Control Planning Studies to identify 

and, where required, implement actions to eliminate the sources of bacterial contamination and 

other pollutants along their respective waterfronts.”   

 

In 2011, through the Remedial Action Plan, Pollution Prevention and Control Plans were 
completed for Belleville, Quinte West, Prince Edward County, Deseronto, and Napanee providing 
a regional strategy for stormwater management. The Pollution Prevention and Control Plans 
incorporated recommended measures such as pet litter bylaws, street sweeping and catch basin 

cleaning.  

 
Although new developments must have enhanced/ level-1 stormwater management controls, as 
outlined in the 2006 Bay of Quinte Stormwater Design Guidelines, stormwater management 
controls are not required in previously developed areas.  

Retrofitting these older development areas to control stormwater will result in improvements to 

phosphorus loads to the Bay. New retrofits should aim for level 1 or enhanced/level 1 controls 

where possible. The use of in-site controls such as porous pavements, rain gardens is 

encouraged for new developments and retrofits. In development proposals the adoption of a 

“no increase in net runoff” standard should be targeted. 
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Industrial Wastewater Treatment 

Around the Bay of Quinte there are industries that discharge phosphorus in their effluent, 
particularly pulp & paper facilities such as Cascades, Strathcona Paper and Sonoco.  

Municipal-Industrial Strategy for Abatement regulations from the mid-1990s introduced 
phosphorus and other contaminant limits on industrial sites in the Area of Concern. The Stage 2 
Remedial Action Plan also identified total phosphorus targets for these industries which were 
more stringent than the Municipal-Industrial Strategy for Abatement Regulations. Over time, the 
Ministry of Environment Conservation and Parks has been including the Remedial Action Plan 
load limits into Environmental Compliance Approvals for the sites and will consider further 
reductions through the development of the long-term strategy. 

 

Water Treatment Plants Upgrades 

The Bay of Quinte has 4 municipal water treatment plants that draw source water from the Bay, 
providing safe and reliable drinking water to the communities of Belleville, Deseronto, Picton, 
and parts of Quinte West. There have been numerous upgrades to all water treatment plants 
including expanded monitoring protocols and carbon filtration systems. All the treatment plants 
now direct all the filter wash water to the sewage treatment plants as opposed to direct 
discharge to the Bay. 

 

Landowner Stewardship Programs  

There has been a strong focus on rural and urban stewardship initiatives that reduce nutrient 
loadings throughout the implementation of the Remedial Action Plan. Prior to 1967, about 
12,000 hectares of wetland habitat was lost within 3.2 kilometres of the Bay of Quinte. 
Conversion to agriculture probably accounted for over 90% of this loss, with residential 
development and a few local sand and gravel pits constituting the remainder. Most of the losses 
occurred on the north side of the Bay. Between 1967 and 1982, a further 419 ha of wetlands 
were lost, again primarily to agricultural development.  

In the Stage 2 Remedial Action report, the implementation of rural Best Management Practices 

are outlined in recommendations # 9, 15, 16, 17, 35, 36, and #37. Since 1994, 835 stewardship 

projects have been completed within the Bay of Quinte watershed. The agricultural stewardship 

initiatives focused primarily on projects like: conservation tillage, livestock fencing, milk house 

wash water upgrades, and soil erosion prevention. These stewardship projects have kept over 

16,000 Kg of total phosphorus per year from entering local waterways and the Bay of Quinte. 

Other habitat stewardship programs have resulted in over 800 hectares of wetlands being either 

rehabilitated or protected within the watershed and 40 kilometers of shoreline being planted 

with native trees, shrubs, and grasses to reduce erosion and improve fish and wildlife habitats.  

Additionally, there have been community-based phosphorus reduction programs implemented: 
Zero P Zero Worries Campaign and Be Septic Savvy. The Zero P Zero Worries Campaign 
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encouraged urban residents to, be aware of, and use zero phosphorus lawn fertilizers, thereby 
reducing phosphorus loads to the Bay of Quinte. The Be Septic Savvy Program encourages rural 
landowners to be aware of the maintenance requirements of their septic systems, ensuring 
systems don’t malfunction and contribute excess phosphorus and bacteria to the Bay of Quinte.  

Fish and Wildlife Management Plans 

Historically, habitat has been altered, fragmented and destroyed by urban and rural 

development, land clearing for forestry, and agricultural land use demands.  

To restore and protect habitat, fish and wildlife habitat management plans have been developed 

outlining the overall management framework required to restore Beneficial Use Impairment #3 – 

Degradation of fish and wildlife populations and Beneficial Use Impairment #14 Loss of fish and 

wildlife habitat. The management plans provide a framework for restoration and protection of 

critical habitats like wetlands, near shore habitats, and shorelines. The development and 

implementation of these scientifically-based management and assessment tools has informed 

and guided habitat management decision making and public education. Examples of large 

restoration projects include work undertaken in Sawquin Marsh and Big Island Marsh to enhance 

their diverse and productive habitats. 

In addition to the management plans, there are guidelines and regulations in place covering the 

protection of wetlands and shoreline areas. For example, Conservation Authorities regulate 

development adjacent to wetlands and shoreline, and under the Provincial Policy Statement 

there are guidelines covering how close residential development can occur to a wetland or 

shoreline.  

The protection and restoration of these habitats has the additional benefit of holding sediment 

and nutrients in place and providing a filter before they reach watercourses and the Bay of 

Quinte. 

Natural Heritage Strategies 

Natural Heritage Strategies are designed to protect the natural systems of an area, such as 

forests, wetlands, riparian areas, and water resources, like the Bay of Quinte.  Each of these 

natural systems provides a range of ecosystem goods and services: flood control, buffers against 

groundwater depletion, improve water quality through filtration, places for recreation activities 

and transportation corridors and habitat for wildlife. Due to land use pressures there has been 

substantial loss of natural heritage areas in the Bay of Quinte. Wetlands and riparian areas are 

the area of land adjacent to tributaries and the bay, where vegetation may be influenced by 

flooding or elevated water tables. These areas play an important role in trapping, storing, and 

processing phosphorus.  

Natural heritage strategies were developed for the cities of Belleville and Quinte West, the 
municipality of Campbellford/Seymour/Percy/Hastings, and the Mohawks of the Bay of Quinte in 
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the early 2000s. The intent was to map out the natural heritage systems for these areas and 
develop strategies to protect them.   

More recently, updated natural heritage strategies have been developed for all the 

municipalities around the Bay including the territory for the Mohawks of the Bay of Quinte. It is 

anticipated that these natural strategies will be adopted and implemented in the Official Plans.  

In 2014 the Provincial Policy Statement was revised to include natural heritage strategies and 

other natural features. “The diversity and connectivity of natural features in an area, and the long-

term ecological function and biodiversity of Natural Heritage Systems, should be maintained, 

restored or, where possible, improved, recognizing linkages between and among natural heritage 

features and areas, surface water features and ground water features.” (Ontario Ministry of 

Municipal Affairs and Housing, 2014). 

The Provincial Policy Statement (Section 2.1.3) mandates that, “Natural heritage systems shall be 

identified in Ecoregions 6E & 7E1, recognizing that considerations in planning for Natural 

Heritage Systems in settlement areas, rural areas, and prime agricultural areas may vary” 

(Ontario Ministry of Municipal Affairs and Housing, 2014). 
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Current Initiatives 

Modelling Phosphorus Dynamics in the Bay 

Collaborative research with the University of Toronto, federal and provincial agencies, and other 

partners to understand and model the phosphorus dynamics in the Bay of Quinte has been a key 

component in developing recommended total phosphorus targets and reductions for the 

Phosphorus Management Strategy for the Bay of Quinte. 

Using current modelling and results of monitoring programs such as the multi-agency Project 

Quinte (Department of Fisheries and Oceans, Environment and Climate Change Canada, Ministry 

of Environment Conservation and Parks, Ministry of Natural Resources and Forestry), Algae 

Watch (Quinte Conservation), Ontario’s Drinking Water Surveillance Program, and Ontario’s 

Great Lakes Intake Network , the phosphorus targets for the Bay were refined and the response 

rate to phosphorus load reductions was assessed.   

The research and integrated modelling work focused on the following areas:  

• Modelling of Phosphorus Levels in the Bay of Quinte  

• Modelling Phosphorus Loads from Bay of Quinte Watersheds. 

• Sediment nutrient reflux and links to harmful algal blooms  

Predictions from integrated modelling studies using long term simulations indicate that if the 

proposed reduced loading conditions, as outlined in this discussion paper, prevail for 5-10 years, 

then total phosphorus levels can be expected to be reduced by a further 5-20% from current 

levels. In other words, these reductions would off-set the phosphorus contributions made to the 

water column from the sediment. 

One of the most extensive research projects on the Bay of Quinte is Project Quinte, a long-term, 

multi-agency, research and monitoring project coordinated by the federal Department of 

Fisheries and Oceans. Project Quinte began in 1972 and continues today, making it one of the 

largest and longest monitoring program of its kind in Canada. A key undertaking of Project 

Quinte is the bi-weekly collection of integrated surface water samples from the euphotic zone of 

up to seven open-water index stations (Trenton, Belleville, Napanee, Hay Bay, Picton, Glenora, 

and Conway) from May to October on an annual basis. The data from Project Quinte is used to 

assess changes in water quality, as well as aquatic communities (e.g., phytoplankton, 

zooplankton, benthos, and fish) over time. 

Aquatic communities (which include the plankton that cause bloom conditions) have been 

monitored by Project Quinte and the changes in these communities in response to total 

phosphorus /water quality changes have been identified and documented. This information has 

been used by the University of Toronto modelling group to recommend further total phosphorus 

reduction. 
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Restoration and Monitoring Programs 

Community-based landowner stewardship has always been an important way to address many 

of the environmental concerns facing the Bay of Quinte. Voluntary landowner stewardship 

through education, public engagement, and cost sharing incentives help to foster a shared 

responsibility of environmental protection. Through the Bay of Quinte Remedial Action Plan, 

several programs are promoted to area residents. Funding for these restoration and monitoring 

programs is provided through Environment and Climate Change Canada and the Ministry of the 

Environment, Conservation and Parks. Information on current stewardship programs is available 

at www.bqrap.ca  

Between 2011 and 2018, the Habitat Enhancement Program - a landowner education and 

outreach program designed to reduce phosphorus loads from non-point sources in both urban 

and rural areas was promoted to area landowner. As of 2018, the program morphed into the 

Rural Stewardship Program and the Urban Stewardship Program. The Rural Stewardship Program 

took on a more agricultural focus with expanded categories, designed to address agricultural 

non-point sources and encourage the implementation of multi barrier Best Management 

Practices. The Urban Stewardship Program was designed to improve the quality of urban 

stormwater runoff by encouraging urban landowners to implement projects like: rain gardens, 

soak-aways and planting native plant species. These programs provide an opportunity to educate 

landowners about the importance of reducing phosphorus in the Bay of Quinte and encourages 

the implementation of stewardship projects through cost-sharing incentives.   

The Healthy Soil Check-Up Program provided area producers with soil testing services to identify 

baseline nutrient levels.  Understanding the level of nutrients already present in the fields helped 

producers know whether or not they need to apply fertilizer/manure, thereby, reducing excess 

application of fertilizers. Also, producers were provided with field maps identifying key erosion 

sites on their property, encouraging the adoption of land-use Best Management Practices to 

keep soil on fields and out of local waterways. The program also provided cost-sharing for 

planting cover crops to help reduce soil erosion and in turn, reduce the transport of nutrients 

from fields to local waterways and ultimately, the Bay of Quinte. As of 2018, this program 

became part of the Rural Stewardship Program. 

The Be Septic Savvy Program, an educational outreach program that provided homeowners on 

the Bay of Quinte shoreline and the major tributaries (up to 10 km up the tributaries), with 

information on: the proper care and maintenance of their septic system, the Bay of Quinte 

Remedial Action Plan, shoreline naturalization, and the importance of phosphorus reduction 

strategies for the Bay. A site visit to the home owner’s property was required to deliver and 

discuss an educational information package and conduct an optional shoreline habitat 

enhancement assessment. Then homeowner was eligible for a septic system inspection and 

septic tank pump-out by a licensed operator.  
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In 2016, a multi-year municipal stormwater management project to reduce stormwater impacts 

to Bay of Quinte water quality was started.  The project provides project management services 

and funding to the City of Belleville, City of Quinte West, Town of Deseronto, and the County of 

Prince Edward for the design and approvals of remedial stormwater management facilities in 

existing, built-up urban areas, as identified in the Bay of Quinte Pollution Prevention and Control 

Plans. 

Sewage treatment plants are required to routinely monitor their effluent quality and Ministry of 

Environment Conservation and Parks undertakes compliance monitoring to ensure sewage 

treatment plants are operating in accordance with the conditions of their Environmental 

Compliance Approvals. 

The Algae Watch Program and the Coastal Wetland Monitoring Program, implemented through 

Quinte Conservation, monitor water quality parameters, including nutrients in the Bay. The 

programs monitored water chemistry, aquatic vegetation, benthos, algal species, and 

phosphorus. Other partner agencies are involved in monitoring various ecosystem health 

indicators. The Ministry of Natural Resources and Forestry monitor fish species diversity and 

abundance. Fisheries and Oceans Canada monitor the lower levels of the food web. The 

continuation of monitoring programs is essential as they are designed to provide long-term data 

sets on the water quality in the Bay. 
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Current Phosphorus Targets  

The current Bay of Quinte Remedial Action Plan phosphorus target was established in 1993. The 
current target is a 25% reduction in total phosphorus for the upper reaches of the Bay of Quinte 
(based on concentrations when the target was set). To achieve this reduction the average 
concentration of total phosphorus in the waters of the upper reaches of the Bay needs to be 30 
to 40 µg/l for the May to October time period (i.e., the growing season average). Currently, the 
Bay of Quinte is regularly meeting the target and it is recommended this target be used for 
removing the Bay from the Areas of Concern list. However, water quality in the Bay will be 
subjected to additional stressors from population increases, land use development, and climate 
change.  

A  Long Term Phosphorus Management Strategy needs to be in place to continue to improve 
water quality in the Bay and ensure it doesn’t backslide to conditions that required a Remedial 
Action Plan in the first place.    

Proposed Long Term Phosphorus Targets for the Bay 

The recent modelling studies recommend new targets to ensure long-term protection of water 

quality. The current Remedial Action Plan target does not reflect: (1) the considerable year-

round variations within the system; (2) the near-shore water quality conditions that are subject 

to public perception; and (3) the persistence of harmful algae blooms in the Bay. 

It is proposed that long-term phosphorus targets be based on an assessment of extreme 

conditions in the system, not averages, and accommodate a range of conditions by permitting a 

realistic frequency of violations. 

The proposed phosphorus targets are designed to reduce harmful algae blooms and still 

maintain a healthy food web and sustainable fishery. 

This assessment was completed through a variety of phosphorus modelling studies (Watershed 

Phosphorus Loads & Bay of Quinte’s Ambient Phosphorus Concentration Response) completed in 

collaboration among experts from University of Toronto, Department of Fisheries and Oceans, 

Environment and Climate Change Canada, Ministry of the Environment, Conservation and Parks, 

Ontario Ministry of Agriculture, Food and Rural Affairs, Quinte Conservation and Lower Trent 

Conservation.  The modelling studies considered year-round variations within the system; the 

near-shore water quality conditions; and the potential for harmful algae blooms in the Bay.  

Based on the assessment the proposed long-term phosphorus targets for the Bay of Quinte are: 

 A threshold of a maximum of 40 ug TP/L, which cannot be exceeded 15% of the time in a 

year. This objective translates to a growing season average concentration of 26-27 μg 

TP/L; and 
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 The flow-weighted phosphorus levels in the major tributaries (Trent River, Moira River, 

Salmon River, and Napanee River) should not exceed 20 μg TP/L during growing season 

(Table 1). 

 
• The Long-Term Target for chlorophyll-a (Chl-a): not to exceed 12 µg/L more than 15% of 

time. 

• The Long-Term Target microcystin (MC).: not to exceed 5 µg/L more than 15% of time. 

While in general, TP is the limiting nutrient driving the primary production/algae bloom, Chl-a as 

well as MC are targets that arise due to these blooms, and are incorporated to provide a holistic 

picture. In short, if TP is considered the “cause”, Chl-a & MC can be considered as “responses” in 

a cause-response model. 

 
 
Table 1: Flow weighted Phosphorus levels in Main Tributaries – Proposed target is TP 20 ug/L 
 

PERIOD/TRIBUTARY TRENT RIVER MOIRA RIVER SALMON RIVER NAPANEE RIVER 

2011 22.4 24.4 11.6 20.8 

2012 16.2 14.0 12.1 22.6 

2013 16.6 15.1 13.6 21.3 

2014 18.7 13.5 10.3 24.4 

2015 16.8 15.4 16.0 29.1 
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Table 2: Time-Series Total Phosphorus Monitoring in the upper Bay of Quinte 

 

 

To achieve the proposed long term targets the following phosphorus management actions are 

recommended: 

 Reduce non-point phosphorus loading from agricultural land use by 20% (Note: based on 
current annual load estimates). 
 

 Reduce sewage treatment plant & industrial wastewater treatment plant based point 
source phosphorus loadings by an average of 60%, based on current Environmental 
Compliance Approval approved limits and no net increase in loadings into the future.   
This can be accomplished through maintaining a phosphorus effluent limit of 0.1 mg TP/L 
design objective for all sewage treatment plants and industrial dischargers in the Bay of 
Quinte watershed. 
 

 Reduce urban non-point stormwater loadings by 50%.  The current loading estimate for 
stormwater inputs is 6.8 metric tons per year. This can be accomplished through 
adoption and implementation of existing recommended Pollution Prevention Control 
Plans, enhanced stormwater management controls, retrofits, and use of Low Impact 
Development technologies. 

 
 
These reduction targets were recommended after consulting agency experts in the affected 
sectors (agricultural, sewage, and stormwater) on the feasibility of achieving these targets.  
However, it may take up to 10 -20 years for the Bay to come to a new equilibrium once the 
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proposed long  term phosphorus targets are implement under the Phosphorus Management 
Strategy.  

What needs to be done?  

The proposed phosphorus targets for the Bay of Quinte can be met through the implementation 
of a variety of programs and management actions. 
The current estimated phosphorus loads to the Bay of Quinte from non-point and point sources 
are shown in Table 3.   

Table 3: “SPARROW” model estimated Phosphorus Loads to Bay of Quinte, in MT/Y (Kg/d) 

LANDUSE UPPER 
BAY 

MIDDLE 
BAY 

TOTAL ASSESSMENT 
TECHNIQUE 

FOCUS AREA PROPOSED % 
REDUCTION 

AGRICULTURE 
(NPS) 

61.5 
(169) 

5.5 (15) 67 (184) “SPARROW” 
Model Estimate 

Shoreline 
Municipalities 

20% 

URBAN (NPS) 6.7 
(18.4) 

0.1 (0.4) 7 (19) “SPARROW” 
Model Estimate 

Shoreline 
Municipalities 

50% 

OTHERS1 (NPS) 58 (159) 2 (6) 60 (165) “SPARROW” 
Model Estimate 

  

POINT 
SOURCES2 

(STP/MISA) 

9.5 (26) - 10 (26) Monthly 
Average 

Measurements 
Based Estimate 

Watershed 60% in 
allocated cap 

TOTAL 136 
(372) 

8 (22) 144 
(394) 

   

1 – Wetlands, Forests…. 

2 – Does not include direct discharge STPs – Trenton, CFB Trenton, Belleville, Deseronto, and Picton 

NPS- Non-point source, STP –sewage treatment plant, MISA – Municipal-Industrial Strategy for 

Abatement    

Reducing Urban Runoff (stormwater) 

Efforts should be made to install stormwater retrofits that adhere to enhanced/ level-1 
stormwater management controls, where possible, as part of ongoing infrastructure upgrades. 
The use of green infrastructure for on-site controls such as porous pavements, rain gardens, etc. 
should be encouraged as part of infrastructure up-grades and development proposals. The 
adoption of a “no increase in net runoff” policy for development proposals should be a targeted 
goal.  As new technologies become available, their applications and implementation options 
should be investigated as part of ongoing upgrades. Table 4 illustrates the estimated phosphorus 
removal and costs of technologies to manage and treat stormwater.   
 
Other measures with long term benefits include: stewardship, education, and outreach activities 

related to the benefit of stormwater management. Avoiding P-fertilizer application to gardens/ 

lawns/sports fields unless found necessary by soil tests will also reduce phosphorus loads to the 
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Bay.  Increasing the awareness of rural and urban phosphorus sources and encouraging residents 

and land managers to adopt Best Management Practices will further reduce phosphorus input to 

the Bay. 

Table 4: Estimated P removal and maintenance costs 

 

* Includes costs of routine inspection, minor maintenance (i.e. lawn mowing, trash removal), OGS annual 

cleanout as well as major maintenance   cycle costs such as wetpond sediment removal (assuming 

average 25 year cleanout) and OGS replacement (after 50 years). Annualized major maintenance costs for 

wetponds based on consultant estimate of $24,222 per impervious hectare and assuming an average of 

55% impervious area. Major maintenance costs for wetponds do not include major, site-specific 

construction during cleanout. 

**Calculated using construction, minor and major annualized costs with 3% interest rate over 50 years 

(average Estimated Useful Life of a stormwater asset). 

 

Reducing Rural Sources 

Non-point sources continue to be one of the major contributors of phosphorus loads to the Bay.  
Voluntary land stewardship programs that offer education and outreach combined with funding 
incentives has been a successful way to engage rural landowners and encourage the use of Best 
Management Practices to reduce phosphorus loads. Stewardship programs need to be 
implemented on an on-going basis to meet the proposed long-term phosphorus reduction 
targets.   

Examples of practices that reduce phosphorus loads are:  

• Cover through the non-growing season and perennial forage crops 

• Manure storage  

• Nutrient management 

• Erosion control structures 

• Conservation tillage/no till 
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• Improved drainage techniques such as controlled tile drains 

• Vegetative cover along shorelines and stream banks 

• Fencing and alternative water systems to keep livestock out of waterbodies 

• Soil testing 

• Clean water diversion 

• 4 R’s of nutrient stewardship (right source, right rate, right time, and right place) 
 

Other measures to reduce non-point source phosphorus loads include: the implementation of 

regulations to stop winter application of fertilizer and manure. Ontario regulations currently 

prohibit winter application of sewage bio-solids. 

 

Reducing loads from Sewage Treatment Plants 

Sewage treatment plants and Industrial wastewater treatment plants that boarder the Bay are 

generally, well positioned to reduce phosphorus loads and plan for future development and 

climate change. However, some plants on tributaries up the watershed and are struggling to 

meet current effluent objectives and will be targeted in the initial implementation phase of the 

strategy. 

Point loads from all sewage treatment plants and industrial waste water treatment plants in the 

Bay of Quinte watershed can be reduced further by: (1) setting a 0.1 mg TP/L effluent design 

objectives based on, current best available technology and no net increase in loadings into the 

future, as plants upgrade or expand (with no net increase in daily loadings of total Phosphorus); 

(2) implementing measures to reduce “by-pass” events; and (3) adopting conservation measures 

such as inflow and infiltration studies to ensure plant optimization. These objectives would be 

achieved over time with a tiered implementation approach. It is anticipated with the increasing 

population and effects of climate change, with incorporation of best available technology, the 

current loading cap can still be maintained, which has implications for development on the Bay.  

 Additional initiatives could include, exploring innovative solutions to reduce and reuse 

wastewater flows within their systems, such as recycling wastewater to use in irrigation for 

green spaces, and energy recovery systems.  

How will we get there? 

A Long-term Phosphorus Management Strategy will be developed to guide actions to achieve the 

desired water quality in the Bay and protect it for future generations. The goal is to restore and 

maintain the Bay to a healthy and sustainable condition for the long term by reducing the risk of 

harmful algae blooms, while maintaining the sustainable fisheries in the Bay. The strategy is to 

be based on (a) best available science and modelling studies, and (b) the best available 

technology for wastewater and stormwater treatment, (c) a watershed based adaptive 

management approach (d) review and update of the strategy will be based on advances in Best 
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Management Practices, science, and technology, and (e) the adoption of long-term targeted 

stewardship initiatives. 

The appropriate provincial and federal agencies should review their current legislation to better 

protect water quality e.g., inspections for septic systems, fish habitat, winter manure spreading.  

Adaptive Management 

The strategy will rely on a watershed based adaptive management approach with regular review 

and update based on advances in Best Management Practices, science, and technology. 

Adaptive management is a formal, systematic, and rigorous approach to learning from the 

outcomes of management actions, accommodating change and improving management. It 

involves synthesizing existing knowledge, exploring alternative actions and making explicit 

forecasts about their outcomes. Management actions and monitoring programs will be carefully 

designed to generate reliable feedback and clarify the reasons underlying outcomes. Actions and 

objectives will then be adjusted based on this feedback and improved understanding. In 

addition, decisions, actions, and outcomes will be carefully documented and communicated to 

others.  

 To be effective, adaptive management requires a commitment to learn and adjust, assign 

adequate resources (e.g., for monitoring and data analysis), and access to necessary expertise.  
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Long-Term Implementation Framework 

A Long-Term Phosphorus Management Strategy for the Bay of Quinte relies on a tiered approach 
to management actions, an ongoing commitment to education/outreach, and voluntary 
stewardship initiatives. The strategy also relies on long-term research, innovation, and 
monitoring for its updates.  

 

Stewardship and Community Actions 

Engaging communities and individuals in voluntary long-term targeted stewardship initiatives 

through education and outreach, coupled with financial incentives, has proven to be a successful 

strategy around the Bay of Quinte.  

Continued Education and Outreach, engaging the community through stewardship programs, 

site visits, workshops, and presentations, is an essential component in reducing phosphorus 

loads to the Bay. The importance of developing personal, local relationships in encouraging the 

adoption of land-use Best Management Practices cannot be overemphasized. Highlighting the 

importance of phosphorus reduction through viable solutions that individuals can undertake, will 

ensure communities around the Bay remain aware of the issue of excess phosphorus loads 

degrading water quality. Since the majority of land around the Bay of Quinte is privately owned 

by individual residents, businesses and industry, the opportunities for phosphorus reduction are 

directly dependent on the actions of those responsible of the management of these private 

lands. 

Municipalities should be leaders in the development and implementation of Best Management 

Practices through: infrastructure upgrades; planning and development objectives; reduction of 

fertilizer use to gardens, lawns, and sports fields; and the undertaking of an innovative use of 

green technologies.  

Adopting Urban Stormwater Best Management Practices 

Storm water is an important source of phosphorus to the Bay. Currently, level 1 Storm Water 
Management facilities are required for all new developments under Municipal Official Plans. 
However, there are a number of older storm water facilities and outfalls that require upgrades. 
When upgrading and planning for stormwater infrastructure, consideration of phosphorus 
reduction should be a top priority.  Moreover, municipalities should strive to develop 
maintenance schedules and plans for all stormwater management infrastructure.  
All municipalities surrounding the Bay of Quinte should adopt and implement the Master 

Drainage Plans and Pollution Prevention Control Plans that have been completed for their areas. 

Municipalities typically underfund their stormwater management, as such they should develop 

innovative funding programs for infrastructure costs.  Examples include cash in lieu for 

stormwater where on-site stormwater facilities have little effect or are infeasible. Cash can be 

collected in lieu of a number of small ineffective on-site projects and be used to develop larger 

storm water management options. Such a policy would provide a better management option 



28 

and help to reduce the costs to municipalities that are associated with monitoring and 

maintenance. Municipalities should develop an asset management plan to achieve full cost 

recovery for stormwater. 

The adoption of Best Management Practices to reduce non-point source phosphorus loads from 
urban sources to the Bay should be encouraged by municipalities as part of the land development 
planning process. The addition of green spaces, green infrastructure, low impact development 
technologies and storm water retrofits should become common place. As well, avoiding P-fertilizer 
application to gardens/lawns/sports fields, unless found necessary by soil tests, should be practiced 
by municipalities and urban and rural homeowners. 
 

Urban home owners should be encouraged to reduce pollution by undertaking Best Management 

Practices on their property like creating rain gardens, installing permeable pavers, reusing grey water 

on gardens, and planting native plants species. Education and outreach programs coupled with 

financial incentives should be used to entice homeowners to employ these practices. 

The Long Term Strategy should consider any future recommendations from the province 

regarding Low Impact Development Stormwater Management. 

 

Adopting Agricultural and Rural Land-Use Best Management Practices 

As most of the land around the Bay is privately owned, it is subject to development pressures 
and intensified agricultural practices, which can phosphorus loads to the Bay. The continued 
promotion of community-based stewardship programs is an essential component of the Long-
Term Phosphorus Management Strategy.   

Non-point source loads of phosphorus are significant to the Bay. There are many tools available 
to focus efforts for phosphorus reduction in the Bay including education and awareness, 
stewardship, cost-sharing incentives, and regulation. Past programs have been successful in 
reducing non-point source phosphorus inputs to the Bay, because they combined education with 
incentives to adopt Best Management Practices, resulting in changes to land management over 
time. Continued stewardship programs are needed to promote sustained phosphorus reduction 
strategies in the agricultural and rural sectors. 
 
The combination of federal and provincial programs, in conjunction with programs that deliver 
local grass roots stewardship initiatives is an effective way to encourage farmers to implement 
Best Management Practices.  Over the past several decades, the Bay of Quinte Remedial Action 
Plan has developed and implemented programs that promote the use of cover crops, erosion 
control structures, conservation tillage, livestock exclusion fencing, and the creation of riparian 
cover. Thereby reducing erosion and runoff, and increasing infiltration, helping keep soils and 
phosphorus on the fields and out of local waterways. Best Management Practices are practical 
and affordable approaches to conserving soil and protecting water quality without sacrificing 
productivity. Farmers can choose a suite of Best Management Practices depending on what they 
produce and how they produce, taking into account their farm’s unique soil characteristics, 
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economics, and production challenges. Since the 1990s, farmers have been encourage to adopt 
Best Management Practices through the voluntary Environmental Farm Plan Program. In 
Ontario, program uptake remains low, only 38% of Ontario farmers had a plan and less than 40% 
had fully implemented the plan. The continuation of local grass roots stewardship provides 
another channel for effective implementation of Best Management Practices. 
 
Continuing the large scale implementation of a Best Management Practices multi-barrier 
approach (more than one Best Management Practices used in combination to reduce the risk of 
phosphorus loss at the farm scale) customizable to individual properties and agricultural 
operations are critical to achieving the phosphorus targets outlined in this strategy, e.g., increase 
cover crops use in the non-growing season to reduce soil loss and field runoff.  As research has 
shown significant phosphorus loads to the Bay come from the non-growing season. The increase 
in extreme weather events predicted with climate change will magnify the existing runoff and 
erosion problems.  
 
Spreading farm manure on frozen or saturated ground greatly increases the risk of the manure 
running-off and the phosphorus entering waterways. Ontario’s Nutrient Management Act 2002, 
sets standards for winter spreading at least for larger farms requiring nutrient managements 
plans under law. But, many small and mid-sized farms are not captured under the Nutrient 
Management Act.  The spreading of phosphorus sources such as, manure, fertilizer and sewage 
sludge on frozen or saturated ground should be banned. Until this is implemented farmers 
should be encouraged to avoid the winter application of fertilizer, manure and bio-solids.  
 
The continuation of outreach and incentive programs for the agricultural sector is critical to 
making headway in reducing phosphorus loads to the Bay.  
 

Inspection of Septic Systems  

Many homes around the Bay use septic systems to manage household waste and not all 
property owners understand the importance of maintaining their septic systems. If these 
systems are not properly maintained they can be a source of phosphorus and bacteria to the 
Bay. A regular inspection program for on-site sewage systems around the Bay should be 
developed and implemented. The program should include education and outreach component 
on the functioning of the system and the importance of maintaining a septic systems. 
Municipalities around the Bay should consider the establishment and implementation of 
mandatory septic inspection programs as outlined under the Building Code. 

 

Developing Green Municipal Infrastructure 

As population densities around the Bay continue to increase, municipalities will need to upgrade 

and plan for infrastructure to keep point and non-point sources of phosphorus within target 

levels. 
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The term green infrastructure refers to approaches that divert stormwater (i.e., rain/snowmelt) 

into natural areas, rather than directly into storm sewers (a.k.a. “grey infrastructure”). In doing 

so, you reduce the quantity impacts of stormwater (flooding, CSOs, etc.), as well as the quality 

impacts by removing pollutants through natural processes/filtering. Green infrastructure in this 

context includes utilizing rain gardens/bioretention, rain barrels/cisterns, green roofs, permeable 

pavements, bioswales, land conservation, urban trees and more. The use of green infrastructure 

is a cost effective, environmentally sound, and resilient approach to stormwater management 

When incorporating green infrastructure, emphasis should be placed on maintaining a water 

balance, which maintains ground water infiltration to prevent a reduction in baseflow and 

recharge. As well as, avoiding the impairment of aquatic and terrestrial habitats and shortages of 

water for agricultural, domestic, and other uses. Thereby maintaining a more natural system, 

which will encourage a more holistic way of incorporating storm water management into the 

development process.  

Sewage Treatment Plants  

Municipal sewage treatment plants that directly discharge into the bay have a phosphorus 

effluent limit of 0.3mg/l and plants up the watershed have a 0.5mg/l limit.  However, there are 

opportunities to optimize the performance of treatment plants. This can be accomplished 

through maintaining a phosphorus effluent limit of 0.1 mg TP/L design objective for all sewage 

treatment plants and industrial dischargers in the Bay of Quinte watershed. As well, the 

frequency of bypass events needs to be reduced, through a combination of upgrades and 

operational improvements. Several municipalities that directly discharge into the Bay are 

undertaking the development of Wet Weather Management and Wastewater Servicing Master 

Plans to address the future needs of their wastewater plants.  

Generally, sewage treatment plants s on the Bay’s shoreline are well positioned to reduce 

phosphorus loads and plan for future development and climate change. However, some sewage 

treatment plants up the watershed are failing to meet their current phosphorus objectives and 

these plants will need to develop plans and implement actions to address current and future 

objectives.  As this Phosphorus Management Strategy will be implemented through a tiered 

approach, the sewage treatment plants in the watershed that are currently discharging a large 

amount of phosphorus will be targeted initially (Appendix A). To achieve additional phosphorus 

reductions, all sewage treatment plants should recognize that there may be new technology 

retrofits and/or process modification that can be made to existing plants.   

Requirements for new point source discharges for both new systems, which should show 

evidence that they are not contributing to excess loads to the bay, and upgrades to existing 

systems should reflect long term phosphorus management goals. This may include requirements 

for treatment systems to be installed, which have technology that results in stringent effluent 

control for example at municipal facilities, trailer parks or other locations (Appendix B). Cost 

related to upgrading the plants initially targeted in this strategy can be found in Appendix B.  
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Options for trailer parks could include: - 1) connect to municipal system; 2) subsurface treatment 

(septic system) ; 3) direct discharge at 0.1 with enhanced stormwater control at site to achieve a 

net overall loading reduction to the system. 

The following Design Objectives and Effluent Limits are being proposed for the plants in the BQ 

watershed (adopted from Lake Simcoe Phosphorus Strategy): 

 

STP LEVEL/TIER TP LOAD (L) TIERED CRITERIA, in 

Kg TP/d  

DESIGN OBJECTIVE (mg 

TP/L) 

EFFLUENT LIMIT 

(mg TP/L) 

1 L > 2.74 (1.0) 0.1 0.1 

2 2.74 (1.0) > L > 1.37 (0.5) 0.1 0.12 

3 L < 1.37 (0.5) 0.1 0.15 

4 Lagoons 0.25 0.25 

NOTE: Numbers in the brackets are the proposed loads in Metric Tonne (MT) per Year (Y) unit. 

 

Natural Heritage Systems 
Natural heritage systems are the green infrastructure of the natural environment. Protecting and 

restoring natural systems, such as forests, wetlands, and riparian areas, from alternation 

provides an additional barrier to the discharge of phosphorus to the Bay of Quinte. 

Municipalities should adhere to the Provincial Policy statement in developing their official plans 

and to guide and inform decisions on other planning matters, taking natural heritage systems 

into account. 

Long-term Monitoring and Research 

A strong science and monitoring foundation underlies the Phosphorus Management Strategy 

and will continue to guide its implementation.  The Bay of Quinte has a long history of research 

and monitoring, Project Quinte started in 1973, providing one of the longest data sets in the 

Great Lakes system. This monitoring has provided essential data that has guided the 

implementation of the Remedial Action Plan. As long-term monitoring is the cornerstone of an 

adaptive management approach. The continuation of monitoring programs is essential to 

measure the success of phosphorus reduction action and to assess the overall health of the Bay 

of Quinte.  Ensuring it doesn’t backslide to the conditions that required a Remedial Action Plan in 

the first place. Research initiatives will be important to incorporate available knowledge and 

improve and develop new practices and technologies to achieve targets outline in this strategy.  
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The draft Phosphorus Management Strategy identifies adoption of the following measures for 
the long term decrease of external Total Phosphorus loads that will offset the Total Phosphorus 
refluxing off the sediments: 

o Adoption of Stewardship & Best Management practices in the agriculture and urban 
landscapes to reduce non-point phosphorus loadings; 

o Tiered adoption of 0.1 mg TP/L as a design objective for sewage treatment plantsin 
the BQ shoreline and BQ watershed to reduce point sourced loadings; 

o Retrofitting stormwater management facilities in existing development and adoption 
of level-1 stormwater management guidelines for new developments to reduce urban 
non-point source phosphorus; 

o Continued monitoring to ensure that the bay is not backsliding. 
 

Communication and Outreach 

There needs to be continued local communication activities to focus on developing and 

advancing awareness of and knowledge about controlling phosphorus sources in the Bay of 

Quinte.   

As audience needs and communication technologies evolve, communication strategies will need 

to be reviewed and adjusted for maximum impact to ensure the message is reaching the 

intended audience.  

Continued communication and engagement of residents, businesses, and industries over the 

long term, will help with implementation of the phosphorus objectives. 

 

Consider New Policy and Regulatory Tools  
To assist in the implementation of this strategy there are policy and regulatory options available. 
 

Canada-Ontario Agreement 

The strategy could be formally adopted into future Canada-Ontario Agreements (COA) under the 
Nutrients Annex - https://www.canada.ca/en/environment-climate-change/services/great-lakes-
protection/overview/canada-ontario-agreement-consultation.html. This would provide a form of 
government commitment to the Strategy to ensure implementation. 
 

New policy tools 

Policy initiatives at the municipal or provincial levels need to be reviewed, adjusted and 

implemented. 

Seeking Input 

The Bay of Quinte Restoration Council is interested in receiving input on the proposed targets 

and actions that will form the basis for the Long-Term Phosphorus Management Strategy.  
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Your input is important to the development of the Bay of Quinte Long-Term Phosphorus 

Management Strategy. Please provide your thoughts on the proposed approach and targets to 

Sarah Midlane-Jones – smidlanejones@bqrap.ca by Date 

Phosphorus Reduction Strategy - Philosophy 

1. The goal is to restore and maintain the Bay to a healthy and sustainable condition for 

the long term by reducing the risk of harmful algae blooms, while maintaining the 

sustainable fisheries in the Bay. 

2. The strategy is to be based on best available science and modelling studies, the best 

available technology for wastewater and stormwater treatment, and the adoption of long-

term stewardship initiatives. 

3. The strategy will rely on a watershed based adaptive management approach - review 

and update of the strategy will be based on advances in Best Management Practices, 

science, and technology. 

Required Phosphorus Management Actions 

 Reduce non-point phosphorus loading from agricultural land use need to be by 20% 

based on current annual load estimates. 

 

 Reduce Sewage Treatment Plant & Industrial Wastewater Treatment Plant based point 

source phosphorus loadings by an average of 60%, based on current Environmental 

Compliance Approval approved limits and no net increase in loadings into the future.   

This can be accomplished through maintaining a phosphorus effluent limit of 0.1 mg TP/L 

design objective for all Sewage Treatment Plants and industrial dischargers in the Bay of 

Quinte watershed. 

 

 Reduce urban non-point stormwater loadings by 50%.  The current loading estimate for 

stormwater inputs is 6.8 metric tons per year. This can be accomplished through 

adoption and implementation of existing recommended Pollution Prevention Control 

Plans, enhanced stormwater management controls, retrofits, and use of Low Impact 

Development technologies. 

 
Phosphorus reduction targets were based on modelling by the Department of Physical and 
Environmental Sciences University of Toronto, and input from academic and agencies experts in 
the affected sectors (agricultural, sewage, and stormwater), on the feasibility of achieving these 
targets.  
 

Readers are encouraged to consider the questions below and provide feedback and suggestions.  

mailto:smidlanejones@bqrap.ca
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Questions 
1. Do you have any feedback or input on the proposed actions outlined in this document? 

2. Many agencies, stakeholders, and other partners have a role in reducing phosphorus loadings 

to the Bay of Quinte. What actions does your organization/community plan to undertake to 

support the strategy? 

3. How do you see regional or local planning initiatives linking with or fitting into the 

implementation of this strategy? 

4. What do you see as the most significant barriers to reducing phosphorus loadings to the Bay 

of Quinte? Do you have any suggestions for overcoming these barriers? 

5. As all sectors and communities surrounding the Bay of Quinte need to take action to reduce 

phosphorus loads, do you have any recommendations on how to encourage collaborative 

action? 

6. Tracking progress and adaptive management will be essential for ensuring that actions are 

making a difference to the health of the Bay of Quinte. Do you have any specific ideas for 

measuring progress towards achieving Bay of Quinte phosphorus strategy targets? 

7. Do you have any other suggestions for reducing, managing or treating phosphorus run-off and 

discharges, including innovative approaches or technologies for keeping phosphorus loads to the 

Bay with in target levels?  

8. A phased, coordinated adaptive management approach is recommended to implement the 

Phosphorus Management Strategy. What would you consider a reasonable timeframe to 

implement the various recommendations? 

9. How would you assign a monetary value to the benefits of reducing phosphorus in the Bay? 

Some of the anticipated benefits include: aesthetics, reduced cost of water treatment, tourism, 

recreation. 

10. Can you think of any other additional benefits? 

Glossary  
Project Quinte (Department of Fisheries and Oceans, Environment and Climate Change Canada, 
Ministry of Environment, Conservation and Parks, Ministry of Natural Resources and Forestry) - 
Project Quinte is a long-term, multi-agency research and monitoring project. The project’s original objectives 
included studying, comparing, and evaluating the Bay of Quinte limnological attributes (biological, chemical and 
physical) before and after phosphorus control was implemented at municipal sewage treatment plants thus 

reducing phosphorus loads to the bay. Project Quinte was launched over40 years ago in 1972 and is still operating. 

 

Algae Watch (Quinte Conservation) - Since 2010, Quinte Conservation has been working with Bay of Quinte 

Remedial Action Plan, the federal government, provincial government, local agencies and municipalities collecting 
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water quality data in order to learn more about when, where and why blue-green algae (cyanobacteria) bloom and 

produce toxins. 

Ontario’s Drinking Water Surveillance Program - The Drinking Water Surveillance Program (DWSP) 

monitors water quality at selected municipal drinking water systems for scientific and research purposes. DWSP is a 
voluntary partnership that compliments the regulatory monitoring that must be done by the drinking water 
systems. 

Ontario’s Great Lakes Intake Network - The Great Lakes Intake Program (GLIP) monitors nearshore water 

quality in the Great Lakes, St. Lawrence River and Lake Simcoe. GLIP is a 50-year partnership between the Ministry 
of the Environment and municipal water treatment plants to provide high frequency monitoring of source water in 
the Great Lakes Basin. Untreated water samples are collected weekly or bi-weekly, all year-round at water 
treatment plant intakes. Monitoring of planktonic algae was initiated in the 1960s; chlorophyll and nutrients were 
added to the program in the 1970s. 
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