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WATERSHED MANAGEMENT (Great Lakes Basin) 

SaaS: Nutrient Evaluations (with Other Services)

Evaluation of Policy Options to Achieve Nutrient Reductions 
from Canadian Sources to Lake Erie (& With Other Services)
Client: Environment Canada and Climate Change 
Project Timeline: On-going

In 2015, Greenland International Consulting Ltd. (GREENLAND®) was initilly retained by Environment and 
Climate Change Canada (ECCC), and also an inter-agency Steering Committee and Technical Committee, 
to undertake a study  titled: “Evaluation of Policy Options to Achieve Phosphorus / Nutrient Reductions from 
Canadian Sources to Lake Erie”. This initial study established an extensive list of the most viable policy 
options. Subsequent evaluations (a few years later) by GREENLAND® then examined the effectiveness of 
all policy options on the basis of achieving nutrient load reduction targets; sustainable cost effectiveness; 
potential impact to the economy; social acceptance; and, efficiency of implementation. These investiations 
also considered what initiatives were in place within the Basin and recommended how gaps might be filled.

The main (initial) objective was to determine what “best suite of policy actions” could achieve the greatest 
nutrient load reductions, while also being the most effective in terms of cost, time and social acceptance. 

A unique modelling approach was used with the “CANadian Watershed Evaluation Tool” (“CANWET™”) 
as means of quantifying and better understanding the origin / timing of phosphorus loads reaching Lake 
St. Clair and draining from the Thames River Watershed.
The Thames River basin is located in Southern Ontario 
and has a drainage area of 3,432 km². The watershed is 
home to almost 500,000 people and supports a diverse 
economy – including, extensive agriculture operations,
supporting businesses and other industries. The mixed 
urban-rural (land use) grid CANWET™ model provided a
means of testing policy options to determine the likely 
outcome in terms of load reductions and water quality. 
This approach was used as a means of demonstrating 
how policy options might be evaluated or applied over
the larger Ontario portion of the Lake Erie Basin and to 
the other Great Lakes, as the Thames River watershed 
represents only a portion of the overall contributing 
source area to the Great Lakes.

The Thames River Watershed was modeled as a series of 33 subwatersheds that were simulated and 
routed on a continuous daily time step for the period from 2008 through 2013. The simulation also used a
series of geographic and meteorological information to estimate sediment and nutrient loads from sources 
and processes within each contributing catchment.

The routing routine in CANWET™ computes daily accumulated 
flow and load (and associated concentrations) from upstream 
reaches plus the current catchment. Loads from upstream 
contributing reaches are then decayed according to an 
exponential decay equation based on a calibrated decay 
factor, computed travel time and water column depth for each 
reach and day of the simulation. Any point source discharges 
are added at the outlet of a given reach. The simulated loads, 
flows and concentrations represent the stream discharge 
condition at the outlet of the reach segment.
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A series of watershed modeling scenarios were 
developed for the Thames River system to 
evaluate phosphorus loading and in-stream 
concentrations. CANWET™ modelling scenarios 
were representative of policy mechanisms too.

Delivered catchment-source-season loads per 
area (from the CANWET™ results) were 
ranked from 1% (highest delivered load per 
area) to 100% (lowest delivered load per 
hectare). The models also incorporated a new 
“evolutionary solver” that iteratively attempted 
different combinations of prioritization on each 
source type and in an attempt to achieve the 
40% load reduction target for the lowest cost. 
The more area BMPs are applied to or the 
greater number of septic system and/or WWTP 
upgrades, the greater the cost and load 
reduction. If the CANWET™ model was not 
able to achieve a solution, the target was 
manually reduced until the solver was able to 
find a solution. The recommended policy 
option then involved developing an enhanced 
outreach program to inform and educate 
watershed stakeholders as well as providing 
technical support and financial incentives. 

At the completion of the study, the Inter-agency Steering Committee had questions about how climate 
change might impact the effectiveness of policy on nutrient load reduction. GREENLAND® completed 
another study (using the same CANWET™ models) to evaluate climate change impacts on policy 
effectiveness in achieving nutrient reductions from the initial Thames River Watershed analyses. The 
climate change scenarios used in this other study followed the Intergovernmental Panel on Climate Change 
(IPCC) Fifth Assessment Report (AR5) Representative Concentration Pathway 8.5 (RCP 8.5) scenario.

The final recommended policy option considered the use of approaches like one-on-one consultations and 
site specific planning, in addition to prioritizing BMPs seasonally and spatially to areas that contribute higher 
amounts of delivered nutrient load. It was also concluded that decision making around use of BMPs must 
consider provision of “co-benefits”. For example, practices that reduce soil and nutrient loss may also reduce 
greenhouse gas emissions; retain / build soil organic content; reducing flood potential; reduce irrigation 
needs; increase bio-diversity; and improve habitat. All of these ecological goods and services will be best 
achieved if practices are designed to deliver under the projected climate change conditions. In 2018, the first 
Government of Canada publications had regard for (& confidential) GREENLAND® analytics about all of 
the viable policy options. Later on, other confidential CANWET™ evaluations were undertaken and later    
(in 2024) considered for the next publication update by the Canadian Government. 

Finally, as of January 2026, consultations were underway 
involving GREENLAND®, Federal Government (ECCC) and 
Canadian Provinces about utilizing CANWET™ (and with also 
THREATS™) for more partnership collaborations of mutual 
interest. This includes further work associated with the 
Lake Erie Basin and other Great Lakes watersheds. 

This includes the integration of open-source remote sensing 
(satellite) data covering all of Canada and with a new machine 
learning water quality tool developed by GREENLAND® in 2025 
for real-time analyses of inland lakes, drinking water reservoirs, 
coastal and inland shoreline ecosystems. To-date, the new tool 
has been tested / validated for use within the Muskoka Region.

https://www.canada.ca/en/canada-water-agency/freshwater-ecosystem-initiatives/great-lakes/great-lakes-protection/taking-action-protect/nearshore-waters/lake-erie-nearshore-assessment.html
https://www.canada.ca/en/canada-water-agency/freshwater-ecosystem-initiatives/great-lakes/great-lakes-protection/taking-action-protect/preventing-toxic-nuisance-algae/erie-evaluation-update-2024.html



