
Welcome to the Canadian Nutrient and Water Evaluation Tool 
CANWET™ Version 3.6 
INTRODUCTION 

CANWET™ (v 3.6) is a GIS-based nutrient and water budget management tool. Its relative ease of use and ability to 

take advantage of commonly available spatial data makes it a solid choice over more complex models with greater 

input requirements. CANWET™ has been successfully used for Assimilative Capacity Studies; Watershed and Sub-

watershed Studies; Master Drainage Plans; and, Source Water Protection Studies. 

CANWET™ (v 3.6) 

CANWET™ (v 3.6) provides the user with increased water budget modeling flexibility over previous versions. This is 

the first version to allow the user to incorporate the affects of inter-basin and groundwater flux. See water budget 

enhancements brochure for details on specific enhancements. 
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CANWET™ (v 3.6) currently consists of four (4) modules that operate from within an ArcView 3.x GIS environment 

including: 

The Four CANWET™ Modules: 

• Clipping Routines for populating input files  

• GWLF (Generalized Watershed Loading Function) Hydrology and Nutrient Loading Module  

• PRedICT (Pollution Reduction Impact Comparison Tool) Best Management Practice Module  

• STREAMPLAN (Spreadsheet Tool for River Environmental Assessment Management and Planning) 

routes In-Stream Concentrations and Flows 

Clipping Routines 

Clipping Routines in CANWET™ allow the user to quickly and easily populate input data files needed to run other 

modules in the suite. Data is clipped from Geographic Information System (GIS) vector and grid maps (approximately 

twenty (20) layers in total). The clipping routines can be used to generate input files for single or multiple basin 

analyses. 

GWLF 



GWLF, is a continuous, combined distributed/lumped parameter model based on land use categories. It simulates 

stream flow, sediment, and nutrient (nitrogen and phosphorous) loadings from a catchment, given variable-size 

source areas (i.e. agricultural, forested, and developed land). The model also calculates a continuous water balance 

over the period of the simulation. 
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PRedICT 

PRedICT evaluates the performance of best management practices (BMPs) for existing and future scenarios by 

applying area-weighted loading rate reductions for phosphorous, nitrogen and sediment for both rural and urban 

lands. It also calculates estimated costs for typical BMP applications based on unit-costing. 

STREAMPLAN 

STREAMPLAN calculates continuous constituent concentrations by reach for use in total maximum monthly load 

studies where simulated stream concentrations are evaluated against target concentrations. STREAMPLAN uses 

non-point source flows and loads from GWLF to route concentrations and flows through river networks. 
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OTHER FEATURES AND FUNCTIONS 

• algorithms to correct for nutrient and sediment loss/retention/addition from reservoirs and wetlands;  

• Loading estimates consider septic system and livestock contributions;  

• Algorithms to estimate load contribution from point source discharge;  

• Built-in cost information for an assessment of pollution mitigation techniques, and;  

• GIS-based output of sub-catchment loading results in addition to tables and charts.  

• Universal Soil Loss Equation (USLE) based calculations consider variation in soil type and topography. 

APPLICATION EXAMPLE 

Although the original GWLF module has been successfully used world-wide, the initial version of CANWET™ was 

developed for a pilot nutrient management project led by the Lake Simcoe Region Conservation Authority in 2004. It 

has been continuously upgraded for Canadian conditions since this initial application in Ontario. The Assimilative 

Capacity Studies for the Lake Simcoe and Nottawasaga River Basins illustrates the successful use of CANWET™ for 

two large watersheds. 

In this project, CANWET™ was used to quantify point- and non-point sources of nutrients and sediment from sub-

watersheds within the Lake Simcoe and Nottawasaga River Basins. Agricultural Best Management Practices and 

urban mitigative measures were applied to determine loading rates under improved management conditions and to 

assist in setting water quality targets for annual sub-watershed loads. 

 























SIMPLIFIED PARTICULATE TRANSPORT MODEL (SIMPTM) 
 
Introduction 
 
Urban stormwater pollution results primarily from the accumulation and transport of contaminated 
material on paved surfaces such as streets and parking lots.  Most street sediment is from local soil 
erosion; the rest is from automobile track-out and pavement deterioration.  The automobile is a major 
contributor of many toxic pollutants, including heavy metals, and oil and grease.  Vegetative litter can be 
a significant contributor of organic material and nutrients.  Feces of pets, livestock and waterfowl are 
major contributors of bacteriological pollutants.  As contaminants accumulate over time, they are 
removed by wind, traffic, runoff, or street cleaning. 
 
The ability of stormwater runoff to transport sediment and sediment-borne pollutants depends upon many 
factors such as the distribution of particle size and weight, the intensity and duration of runoff, and the 
physical characteristics of the urban catchment.  Sources farther from the storm drainage system which 
experience more pervious overland flow have a much smaller impact than do parking lots or street 
surfaces that are directly connected to the drainage system. 
 
The typical curb and gutter storm sewer design concentrates pollutants in street sediment, and 
concentrates runoff, resulting in high contaminant transport.  Distributing stormwater runoff in grassy 
swales or other pervious areas can greatly reduce pollutant loads.  Cleaning sediment deposits in 
catchbasin traps and street gutters, and capturing runoff in stormwater treatment facilities also can reduce 
pollution. 
 
The Simplified Particulate Transport Model (SIMPTM) is an urban stormwater quality model that can 
simulate the physical processes discussed above.  The SIMPTM package is a group of PC-based 
programs that simulate pollutant loadings transported by urban stormwater on an event-by-event basis 
(Sutherland and Jelen 1998). 
 
SIMPTM Overview 
 
The Simplified Particulate Transport Model has totally integrated what use to be two different stand alone 
programs, RAINEV and SIMPTM.  RAINEV, the rainfall evaluator, performs the first step in simulating 
stormwater pollution – rainfall characterization.  It groups a continuous hourly precipitation record into 
significant events and tabulates the starting date and time, duration, depth, time since the last event ended, 
average intensity and maximum hourly intensity for each one.  Monthly and annual averages of these can 
be grouped into tables either by month, parameter, or year.  In addition, RAINEV fits each event rainfall 
distribution to a rectangle, triangle, and trapezoid – used for SIMPTM.  Information for each event is 
recorded in a log file which can be used by SIMPTM, re-read and re-summarized by RAINEV or easily 
imported into spreadsheets or databases for further analysis. 
 
RAINEV accepts hourly precipitation data in two formats – that used by the National Weather Service 
and having 24 hours of data on two lines, and a second one-hour-per-line format used by some automatic 
recording gages.  Output is even more flexible.  Summaries can be spreadsheet-ready “numbers” or 
“quote-delimited” files or simple, easily read ASCII files.  The log file, listing information for every 
significant rainfall event, can be re-read and re-summarized in a different format, saving the time used to 
identify events from raw data. RAINEV provides valuable information about rainfall events to support 
not only SIMPTM runs but also NPDES stormwater permitting.  Rainfall event characteristics can be 
tabulated for pollution reduction facility sizing. 
 



SIMPTM simulates event-by-event stormwater discharges and pollutant loadings from developed lands 
using published, physically-based sediment transport equations.  Results are all spreadsheet-ready as 
“numbers” or “quote-delimited” files for easy post-processing analysis of data.  The overall effectiveness 
of strategies such as street sweeping, sediment trapping catchbasins, and catchbasin cleaning are output 
by SIMPTM simulations, rather than user-supplied inputs as with most stormwater quality models.  
SIMPTM uses Pitt’s small-storm hydrology work to model initial rainfall losses far better than SCS curve 
numbers would, and accounts for sediment deposition and re-suspension processes. 
 
For sediment transport, SIMTM uses equations published by Yalin, Einstein and Foster and Meyer and an 
average trapezoidal hydrograph at a stormwater inlet to simulate the washoff of accumulated sediment 
from paved areas.  This has been shown by Ellis and Sutherland (1979) to be much more accurate than the 
empirically-based exponential washoff used in EPA’s SWMM model.  SIMPTM compares the fraction of 
supply available for transport with the shallow-flow transport capacity from Shield’s Diagram and 
considers the armoring of smaller particles by larger overlying ones. 
 
Many basin-wide planning projects will require simulating unit or per acre runoffs and pollutant washoffs 
for each of many contributing land uses which must then be combined.  Using the spreadsheet-ready 
output files from SIMPTM this can be easily accomplished in any spreadsheet using matrix multiplication 
to weigh output results by contributing areas for each of any number of subbasin areas.  Thus, subbasin 
results can be grouped into basin-wide predictions. 
 
Many input parameters can be measured or easily estimated from field survey results, USGS topographic 
maps, aerial photos, or drainage system inventories.  However, others are not well known or have not 
been measured to a great extent.  The Nationwide Urban Runoff Program (NURP) has extensive data 
from some thirty sites across the country.  Two sites in Bellevue, Washington have provided valuable 
information to calibrate the model for the Pacific Northwest, but other regions might be better served by 
other sites.  The following is suggested in calibrating the model: 
 
1. Match runoff volume by adjusting the effective impervious area and the impervious area variable 

loss parameters.  Establish the relationship between rainfall and runoff durations. 
 
2. Match total solids (TS) or total sediments accumulation and smaller storm washoffs by adjusting 

the impervious accumulation and availability.  Pervious area contributions would be significant 
only during larger events.  Sufficient data of large storm washoffs might support inclusion of 
pervious runoff which could carry extra pervious area sediment observed to washoff. 

 
3. Match other pollutants in SIMPTM by adjusting their mass-to-mass pollutant strengths for each 

particle size group.  Compare TS-pollutant ratios on paved surfaces with those washing off and in 
sediment traps. 

 
4. Verify parameters using data from a different period of record. 
 
5. Change parameters to reflect observed differences in land use characteristics between the 

calibrated and to-be-simulated basins.  In the end, good judgement must assess the results. 
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