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GREENLAND® Group - Mission Statement

The GREENLAND® Group provides civil and environmental               
engineering services, as well as urban design planning expertise. 

We also strive to offer excellence in ‘niche’ disciplines by developing 
environmental software systems and water technology products, 
while maintaining our unique corporate brand with the Public, Indigenous 
Peoples, Business Community, our Clients and Employees.

Since 1994, the GREENLAND® Group has also been committed to 
developing innovative solutions with a conservationist ethic that 
respects the environment from the outset and incorporates best 
available science, open data, and defendable technologies to 
address climate change concerns (and opportunities).

For more information visit, 
www.grnland.com
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Five (5) Components of Cumulative Effects 
Management for Canadian Watersheds



• What development (land, 
resource, etc.) has 
occurred? (stress)

• What environmental 
changes have occurred? 
(response)

• Do the changes exceed 
a sector trigger?

• Do the changes exceed a 
“watershed” or “regional” 
plan threshold (target)?

• Are the changes trending 
towards a trigger?

• Are the environmental 
changes caused by a 
sector, industry, etc.?

• Given the resource distribution, 
probability and economics of the 
subject development, and existing 
state of the environment, what is 
the predicted environmental 
response to the development?

• Is there an alternate scenario?

• Will the predicted state result in 
exceedances of a thresholds and 
will climate change be a factor? 

In
te

gr
at

ed
 

M
on

ito
ri

ng

In
te

gr
at

ed
 

M
od

el
lin

g
Po

lic
y 

&
 

Pl
an

ni
ng

O
pt

io
ns

 
A

na
ly

si
s

R
eg

ul
at

or
y 

Fu
nc

tio
ns

• What exists on the land? How 
close are we to limits? Will this 
project application put us over? 

• Can we fast-track a development 
and illustrate no harm? 

• Are there areas where the subject 
development can be accelerated 
“IF” the environmental risk is low 
and the environment is stable? 

• What are the environmental 
changes that have occurred? 
Are regulations protective? 

MANY Questions
to be Answered



Five (5) Components of Cumulative Effects 
Assessments for Canadian Watersheds (cont’d)
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Strengthening Great Lakes Protection

The Great Lakes and St. Lawrence River Basin legislation                                 
(Bill 66) enacted November 2015 by the Government of Ontario will:

• Ensure monitoring / reporting programs are established/maintained;
• Commit to establishing sub-watershed targets to reduce algae levels;
• Establish targets to prevent the loss of wetlands;
• Have regard for traditional - First Nations ecological knowledge;
• Require comprehensive progress reports every three (3) years;
• Require that Great Lakes Strategy be reviewed every six (6) years;
• Create opportunities for Ontarian citizens to become involved in the 
protection / restoration of the ecological health of the Great Lakes;
• Improve the capacity of the Great Lakes Basin to be resilient to the 
impacts of climate change; and,
• Have regard for individual and cumulative impacts
and stresses and also support data sharing collaborations.
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Five (5) Components of Cumulative Effects 
Assessments for Canadian Watersheds (cont’d)



The Healthy River Ecosystem                                 
AssessmenT System (aka THREATS™)



Key Outcomes of Monitoring
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Real-time Monitoring + Science-based                          
Modeling = Cumulative Effects Decision Support



Station Season Exceedance Trend Action
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THREATS™ v.2 (On-going) – 3D pipeline (oil & gas) metric for Alberta 
with temporal spill query and regard for sensitive land features 
(e.g. wetlands, wildlife, fisheries, etc.) and First Nation Lands



THREATS™ v.2 (On-going) – Ontario watershed delineation and flow tracing  
tools to assess impacts from “pipeline incidents” (or other chemical spills)  
upon drinking water intakes (incl. PPTW locations & river/lake intakes)



THREATS™ v.2 (On-going) – Canada-wide analysis of real-time Hydrometric 
Stations (climate/river flow) and Provincial water quality/benthic data
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Five (5) Components of Cumulative Effects 
Assessments for Canadian Watersheds (cont’d)



CANadian Watershed Evaluation Tool                               
(aka CANWET™)

CANWET™ is an open source GIS and integrated water 
budget, nutrient and contaminant transport plus climate 
change impact decision support system. Since 2003, it 
has been used for urban & rural Assimilative Capacity 
Studies; Master Drainage Plans; TMDL and Other 
Nutrient Management Studies; Source Water Protection 
Studies; and, Municipal Infrastructure Planning, Design 
and Environmental Assessment Projects.

Since 2006, the “Best Available Practices (BMP)” analytical tool built into
CANWET™,(originally called PRedICT and part-of CANWET’s U.S. “cousin” 
called ‘MapShed’) has been updated and used in Canada to estimate the 
reduction in nutrient, pathogen and sediment loadings associated with a 
variety of basin practices and climate change factors. CANWET™ has been 
used to develop subwatershed target and phosphorus offsetting (trading) 
programs with Ontario’s water regulatory agencies and municipalities.                             
Version ‘5’ (Internet Prototype) completed March/17 for Government of Canada.



CANWET™ Used 
by the Ontario 
Government To 

Prepare the 
Award-winning                  

‘Lake Simcoe 
Protection Plan”



January 19, 2012





Version  ‘5’  (Internet Prototype) 

Completed in March 2017

(Nottawasaga River Watershed)



Version  ‘5’  (Internet Prototype) 

Completed in March 2017

(Nottawasaga River Watershed)



Development of Policy  
Options & Lake Erie 

Demonstration Use of the 
CANWET™ Decision 

Support System (On-going)

Lake Erie



NOTE: Current Lake Erie Basin Conditions 
and Without Climate Impact Analysis



Proposed IJC, OFA, 
UGuelph, UWaterloo, 
Penn State and IBM 
Collaboration to Use 

CANWET™ for a ‘Multi-
Tier’ Cumulative Effects 

Internet DSS on the 
Great Lakes Basin                        

(On-going)                           
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CANWET™

THREATS™

Real-time Monitoring + Science-based                          
Modeling = Cumulative Effects Decision Support



ISWMS™ Internet Platform 
International Joint Venture (On-going)



Integrated Science and Watershed Management System (ISWMS™)

The Integrated Science and Watershed Management System (ISWMS™) was originally 
developed by the GREENLAND® Group as a windows-based Decision Support System 

(DSS) for stormwater management; hydrological modelling; floodplain mapping                
and flood forecasting. Version ‘1’ was completed in 2003.

At the time, the long-term DSS ‘vision’ (but depending upon the availability of 
certified open data and timely evolution of cost-effective operational platforms) 

included other science-based tools + integrated GIS / Internet tool sets. 

The ISWMS™ goal ‘now with international partners & referred to as ‘FLOODVIEW’)
includes multi-functional stormwater management; hydrologic; water quality; nutrient 

trading; hydraulic and contaminant transport; flood forecasting; climate change impact; 
instream (biological) health assessment; and, Best Management Practice capabilities for 
watershed management programs. Our other Internet-based platform tools will also be 

used for concurrent water infrastructure & flood control planning / design initiatives. 





SGBLS Source Water Region (1 of 3 Pilot Sites)



Town of Collingwood 
SGBLS Source Water Protection Region

Internet ISWMS™ Platform - Pretty River Watershed (On-going)



SGBLS Pilot Area X

ISWMS™ – SGBLS Source Water Protection Region (On-going)



THANK-YOU!
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