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1. CALL TO ORDER

2. CONFIRMATION OF AGENDA

Recommendation

That the agenda be confirmed as presented.

3. ADOPTION OF MINUTES

Recommendation

1. That the minutes of Regular Meeting of the Saskatoon Environmental
Advisory Committee held on September 10, 2015 be adopted as amended;
and

2. That the minutes of Regular Meeting of the Saskatoon Environmental
Advisory Committee held on October 8, 2015 be adopted.

4. UNFINISHED BUSINESS

5. REPORT OF THE CHAIR

Verbal Update - M. Hill
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Recommendation

That the information be received.

6. COMMUNICATIONS

6.1 Integrated Waste Management Annual Report 2014 (File CK. 430-78) 4 - 34

Attached is a report of the General Manager, Corporate Performance
Department, dated October 13, 2015, which was considered at the
Standing Policy Committee on Environment, Utilities &  Corporate
Services held October 13, 2015; it was resolved that the report be
forwarded to SEAC for its information.

Recommendation

That the information be received.

6.2 2015 Update to Our Environment: The City of Saskatoon's Environmental
Leadership Report (File CK. 7550-1)

35 - 50

Attached is a report of the General Manager, Corporate Performance
Department, dated October 13, 2015, which was considered at the
Standing Policy Committee on Environment, Utilities &  Corporate
Services held October 13, 2015; it was resolved that the report be
forwarded to SEAC for its information.

Recommendation

That the information be received.

7. REPORTS FROM ADMINISTRATION

7.1 Natural Areas and Wetlands Policy (File CK. 4110-38 x 1700-1)

Verbal Update - Allan Wallace, Director of Planning &  Development will
be in attendance to update the Committee on the predevelopment
protocols for environmental protection.

Recommendation

That the information be received.

7.2 Environmental and Corporate Initiatives (File CK. 7550-1)

Verbal Update - B. Wallace

Recommendation

That the information be received.
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7.3 Stormwater Management (File CK. 8355-1) 51 - 104

Twyla Yobb, Watershed Protection Manager will be in attendance for a
discussion on stormwater management.  The discussion will focus on
current best practices for stormwater management and what it might take
to shift our community from treating stormwater as a waste to managing
rain as a resource.  SEAC members will be asked to consider the
following:

1. Further to the work commissioned by SEAC on stormwater in 2012
(see attached), does the committee have additional ideas or
information they feel needs to be considered?

2. What critical elements does the committee feel are most effective for
integrating community-based stormwater initiatives (e.g. green roof,
rainwater harvesting, etc.)?

3. As stormwater planning will be part of the Natural Area Master Plan,
what opportunities and risks might arise as a result?

Recommendation

That the direction of Committee issue.

8. STATEMENT OF EXPENDITURES 105 - 105

Attached is a current Statement of Expenditures.

Recommendation

That the information be received.

9. ADJOURNMENT
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Integrated Waste Management Annual Report 2014 
 
Recommendation 
That the report of the General Manager, Corporate Performance Department dated 
October 13, 3015, be forwarded to City Council for information. 
 
 
Topic and Purpose 
The performance of civic waste handling and reduction programs are reported in the 
Integrated Waste Management Annual Report for 2014. 
 
Report Highlights 
1. Saskatonians continue to dispose less waste than the national average, but at a rate 

higher than most Canadian cities at 249 kilograms per person. 
2. A Waste Diversion Rate of 70% by 2023 has been established as a Performance 

Target.  The 2014 rate is 22.5%, below the national average (2012) of 33.7%. 
3. The compost program contributes 13% toward the waste diversion rate of 

22.5%.  The next biggest contributor to waste diversion is the curbside recycling 
program at 7% followed by recycling depots at 2%.   

4. A new education blitz at the landfill reminded 600 customers about covering or 
tarping loads; residents were provided information about alternative disposal options 
for compostable materials, paint, tires and household hazardous waste. 

5. More than 86,000 vehicles delivered loads to the landfill.  Total material deposited in 
2014 was 125,238 tonnes. 

6. 2.8 million garbage carts are emptied each year with a reliability rate of 99.9%.  In 
2014, City staff responded to 2,400 calls about missed garbage collections. 

7. 1.1 million blue recycling carts were tipped in 2014 with 1,110 occurrences of 
incorrectly placed or overfilled carts (for a non-compliance rate of 0.1%). 

 
Strategic Goal 
The information in this report supports the four-year priorities to promote and facilitate 
city-wide composting and recycling and implement energy-efficient practices in City 
operations, along with the long-term strategy to eliminate the need for a new landfill 
under the Strategic Goal of Environmental Leadership.   
 
Background 
City Council received an Integrated Waste Management Annual Report for 2013, 
prepared by Environmental and Corporate Initiatives Division in 2014. 
 
Report 
Attachment 1 is the Integrated Waste Management Annual Report for 2014.  The report 
provides a description of the waste handling, waste reduction, and waste diversion 
programs and services provided by the City of Saskatoon (City).  These include 
curbside garbage and recycling collections for all single-family households; a regional 
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Integrated Waste Management Annual Report 2014 
 

Page 2 of 2 
 

landfill; optional leaves and grass curbside collections; 2 compost depots; 4 recycling 
depots; household hazardous waste drop-off events; garbage collection for many multi-
unit and commercial customers (other buildings and businesses contract to private 
haulers), and multi-unit recycling collection.  Other waste diversion programs include 
home composting education, curbside swap, and integrated waste education.  
 
The report highlights changes measurable outcomes achieved, and describes the 
responsibilities of Environmental & Corporate Initiatives and Public Works.  Highlights 
from the report are outlined above.  Now that the City has adopted a Waste Diversion 
target of 70% by 2023, this report and future Integrated Waste Management Annual 
Reports will serve as a progress report toward this ambitious target.  
 
Communication Plan  
The 2014 Integrated Waste Management Annual Report will be available for viewing on 
the City’s website.  A Public Service Announcement and social media posts will be 
distributed. 
 
Environmental Implications  
Greenhouse gas (GHG) emissions implications and other environmental protection 
measures are included in the annual report. 
 
Other Considerations/Implications 
There are no public and/or stakeholder involvement, policy, financial, privacy or CPTED 
implications or considerations.  
 
Due Date for Follow-up and/or Project Completion  
An Integrated Waste Management Annual Report will continue to be produced each 
year.  The next report will be prepared for the 2015 year, submitted to the Standing 
Policy Committee on Environment, Utilities and Corporate Services in April 2016. 
 
Public Notice  
Public Notice pursuant to Section 3 of Policy No.  C01-021, Public Notice Policy, is not 
required.  
 
Attachment 
1. Integrated Waste Management Annual Report 2014 
 
Report Approval  
Written by:  Amber Jones, Education and Environmental Performance Manager 
Reviewed by: Brenda Wallace, Director of Environmental and Corporate Initiatives 
 Michelle Jelinski, Environmental Operations Manager 
 Pat Hyde, Director of Public Works 
Approved by: Catherine Gryba, General Manager, Corporate Performance 

Department 
   
Administrative Report - Integrated Waste Management Annual Report 2014.docx 
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Integrated Waste Management Annual Report 2014   ATTACHMENT 1 
 

2014 Integrated Waste 
Management Annual Report 

Introduction – What is Integrated Waste Management 

Integrated Waste Management is a systems approach to waste handling that focuses 
on reducing waste where possible, re-using whatever can be given a new purpose, 
recycling and recovering resources to minimize demand for raw materials, and 
conscientiously managing what remains to ensure the safety of people and the 
environment.  
 
The City’s core services include: 

• curbside garbage and recycling collections for all single-family households;  
• a regional landfill;  
• optional leaves and grass curbside collections;  
• 2 compost depots;  
• 4 recycling depots;  
• household hazardous waste drop-off events;  
• garbage collection for many multi-unit and commercial customers (other 

buildings and businesses contract to private haulers); and  
• multi-unit recycling collection 

Other waste diversion programs include home composting education, curbside swap, 
and integrated waste education.  
 

Reducing Waste – Targets  
The City of Saskatoon has adopted a 10-year target to divert 70% of waste from the 
Saskatoon landfill with a longer term vision of achieving Zero Waste.  This ambitious 
target shows a commitment by the City of Saskatoon (City) to establish new options for 
waste reduction in recycling, reusing, and composting as well as continuously improving 
our existing programs.   Joining the National Zero Waste Council (NZWC) in 2014 sets 
a clear visionary direction for reducing waste to the highest degree possible.  This 
global movement towards eliminating waste includes not only recycling, reusing, and 
composting of produced waste but also requires a philosophical shift towards reducing 
the waste in the first place through design and planning decisions.   
 
The City’s Waste Diversion Rate, at 22.5%, has been relatively stable over the last two 
years.  For this reason the progress toward the target of 70% has been identified as 
needing improvement.   
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Saskatoon’s Waste Disposal  
The amount of garbage collected is reducing every year.  In 2014: 

• 125,238 tonnes of garbage was disposed of at the City landfill from all sources 
• Residential collections by the City accounted for 64,091 tonnes (53,000 tonnes 

from black carts, the rest from multi-units)  
• 249 kg of garbage was disposed per person. 

As shown in the figure below, the rate of garbage disposal per person has been 
declining over time.    
 

 
 
Saskatoon’s disposal was compared to the national and provincial averages as shown 
in the table below and compares favorably to both the national and provincial averages. 
 

Region Year 
 

Total Waste 
Disposed 
(tonnes) 

Total 
Waste Rate 
(kg/capita) 

Residential 
Component 

(tonnes) 

Residential 
Rate 

(kg/capita) 
Saskatoon 2012 117,660 486 64,363 265 
Saskatoon 2014 125,238 484 64,091 249 
Saskatchewan 2012 957,669 881 315,987 290 
Canada  2012 25,013,204 720 9,586,511 276 
 
Source: Stats Canada 
Saskatoon’s Residential Waste Disposal Rate was also compared to other cities in 
Canada using data from the National Solid Waste Benchmarking Initiative1 (NSWBI).   
 
As shown in the table below, residents in Saskatoon dispose of a similar amount of 
waste to residents in Regina, but more waste than three other comparable cities in 
                                            
1 National Solid Waste Benchmarking Initiative collects data on waste management in select cities, in 
2013 twelve (12) cities participated 
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2013.  NSWBI also reported that on average 0.60 tonnes of waste is collected per 
single family household, while Saskatoon’s average is approximately 0.79 tonnes per 
household.   
 

 
Source: National Solid Waste Benchmarking Initiative 2014 

* Edmonton collects organics and garbage in a single-stream.  An estimated 37% of the 
organics is diverted from the collected waste.   
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Saskatoon’s Waste Diversion  
Saskatoon’s Waste Diversion rate remained stable since last year and is below the 
national average.  On average in 2012 (Stats Canada), Canadians diverted 243 tonnes 
of waste per capita resulting in an overall diversion rate of 33.7% (almost 8.5 million 
tonnes) while in Saskatchewan, approximately 143 tonnes per capita was diverted 
resulting in a diversion rate of 16.3%.  Saskatoon’s diversion rate in 2012 was well 
below the national average at 18.4%, it increased to 22.7% in 2013, and remained 
relatively stable at 22.5% in 2014.   
 

 
 
Saskatoon’s 2014 diversion rate was also benchmarked against other Canadian Cities, 
as shown in the table below.  Saskatoon’s diversion rate is second last amongst 
compared Cities. 
  

City 
2014 

Diversion Rate 
Halifax 61% 
Toronto 53% 
Ottawa 52% 
Edmonton 51% 
Calgary 34% 
Saskatoon 23% 
Regina 19% 
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City of Saskatoon Waste Service Delivery 
Integrated Waste Management falls within the Environmental Health Business Line 
which is jointly managed by Public Works (Waste Handling Service Line) and 
Environmental & Corporate Initiatives (Waste Reduction & Resource Recovery Service 
Line).  The goal of the Waste Handling Service Line is to provide efficient, effective, and 
customer-oriented waste management services.  Waste Handling includes:  

• solid waste collections;  
• the management of City-owned garbage carts; and  
• operating the landfill to optimize available space and comply with environmental 

requirements.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The goal of Waste Reduction is to provide a focus on reducing, reusing, recycling, and 
recapturing resources while seeking operational efficiencies.  Initiatives under this 
program include:  

• recycling contracts for curbside and multi-unit dwellings; 
• support for recycling depots located across the community; 
• composting of yard waste at drop-off depots; and  
• residential subscription yard waste collection initiative.   

10



City of Saskatoon, Corporate Performance, Environmental & Corporate Initiatives 
Page 6 of 29 

Role of Public Works and Environmental & Corporate Initiatives 
Integrated Waste Management is delivered by Public Works and Environmental & 
Corporate Initiatives under the Environmental Health Business Line. 

 
 
  

Environmental Health 
Business Line 

Environmental & Corporate 
Initiatives 

Division Director: 
Brenda Wallace 

Amber Jones 
Education & Environmental Performance 

Manager 
5 staff 

Twyla Yobb 
Watershed Protection Manager 

3 staff 

Chris Richards  
Energy & Sustainability Manager 

3 Staff 

Public Works 
Division Director:  

Pat Hyde 

Michelle Jelinski 
Environmental Operations Manager 

Cory Strawson  
Operations Superintendent (Collections & 

Containers) 
41 staff 

Todd Christianson  
Operations Superintendent (Landfill) 

27 staff 

Scott Theede 
Operations Engineer 

Roland Rusnell 
Depots Supervisor 

Patrick Schmidt 
Project Engineer (Landfill Gas) 

Environmental & Corporate Initiatives  
• Capital projects related to waste 

diversion: Recovery Park  
• Energy efficiency initiatives:  Garbage 

Service Verification, natural gas vehicles  
• Policy, planning, and regulatory changes: 

Waste Bylaw, Waste diversion study, 
landfill bans 

• Manage recycling contracts: Loraas 
Recycle, Cosmopolitan Industries Ltd. 

• Coordinate Household Hazardous Waste 
Days 

• Waste diversion programs and initiatives: 
Saskatoon Curbside Swap, public space 
recycling, festival and event 
sustainability, civic recycling  

• Education, outreach and communications 
pertaining to waste reduction and 
diversion programs and future diversion 
initiatives 

 

Public Works  

• Garbage containers and garbage 
collection services 

• Manage the Saskatoon Regional 
Waste Management Facility 
(Landfill)  

• Operate compost and recycling 
depots 

• Leaves & Grass collections 
including providing green carts 

• Deliver recyclable materials from 
depots to Cosmo 

• Communications pertaining 
specifically to waste 
management operations 
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Garbage Handling Service – Keeping Saskatoon Safe and Clean 

Containers 
Providing waste carts to new homes and repairing carts when they are damaged. 

Containers Provided to Residential (Curbside) Properties 
The City of Saskatoon owns and maintains the black roll-out carts provided to street-
oriented residential properties.  In 2014: 

• 1,300 new carts were delivered to new homes 
• 6,100 carts were repaired or replaced (430 of these were stolen and could not be 

recovered) 
• Current cart failure rate has been reduced to 0.55% due to improvements in 

purchasing specifications made in late 2012.  In neighbourhoods with carts 
purchased under old specifications, failure rates can be as high as 15% (i.e. 
Caswell Hill, College Park, Confederation Park) 

Carts are replaced because they reached the end of their useful life or because they 
were not performing in the field.   

Multi-Unit Residential Containers 
The City of Saskatoon does not provide garbage containers for multi-unit dwellings and 
instead offers a Multi-Unit Dwelling Waste Bin Grant to offset the cost borne by 
condominium associations and property managers for the purchase and maintenance of 
metal waste bins.  
 
The grant provides $8 per year per residential unit.  $265,764 was paid to 740 buildings 
as part of this program in 2014.   

Resources 
The containers crew is comprised of 3 permanent staff plus 1 additional seasonal staff 
in the summer. These employees deliver new garbage containers to new homes, as 
well as repair or replace damaged containers in the field. They also deliver and retrieve 
the larger 300 gallon garbage containers for Taste of Saskatchewan, the Fringe 
Festival, Rib Fest, and other special events. 
 
The containers crew, rear loader crew and a customer service representative are 
overseen by the Utility Customer Service Supervisor (Debbie Donahue).    
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Garbage Collections 
Collecting garbage from black carts and steel bins across the city.  

  

Garbage Collection from Residential (Curbside) Properties 
Garbage collection services are provided to 67,000 single-family homes by a fleet of 21 
garbage trucks.   
 
In Saskatoon, the average weight of the contents of each cart on collection day (‘tip’) is 
18 kilograms (40 lbs).  The national average was 14 kilograms (31 lbs) according to 
national benchmarking.   
 
Scheduled garbage collections occur from Monday to Friday, including Stat holidays, 
except for Christmas Day and New Year’s Day. In 2014, weekly collections were 
conducted from April to October inclusive, with the remainder of the year on a bi-weekly 
collection schedule. Additional garbage collections were also provided during the 
Christmas holiday season.  

Garbage Collection from Multi-Unit Residential Properties 
The City of Saskatoon provides one collection per week for each multi-unit residential 
property as part of the regular service supported by property taxes.  Additional levels of 
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service may be contracted with the City or through a private waste management 
company. 
 
The City operates 2 fork-lift trucks in the provision of metal bin garbage collection 
services to multi-unit residential properties and commercial contracts.  Approximately 
64% of multi-unit residential properties use the services provided by the City of 
Saskatoon.  The remaining 36% of property managers and condominium associations 
choose to contract services through private options.  

Resources 
The Collections group in Public Works is comprised of 17 permanent Utility Collections 
Operators plus an additional 6 seasonal Utility Collections Operators during weekly 
collections in the summer.  
 
Operators drive specialty equipment called sideloaders for residential collections and 
commercial collections of 300 gallon poly containers. Fork truck operators drive large 
waste trucks outfitted with fork-lift arms to collect waste from metal bins located at multi-
unit dwellings and from the commercial sector. They also operate the fork trucks to 
collect recycling materials from the City-owned recycling depots and deliver this material 
to Cosmopolitan Industries.  
 

 
A rear loader crew, consisting of two operators and two labourers, conduct special 
garbage collection services for elderly or disabled residents. These 4 employees also 
service the recycling depots by collecting illegally dumped and overflowing materials 
from in and around the bins. The rear loader crews provide some back lane collection of 
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illegally dumped materials in the public right of way if the identity of the individual or 
property from which the material originated cannot be identified. 
 
The Collections crew is overseen by a Supervisor VI (Jose Juarez) and a Supervisor II 
(Debbie Kautzman). 

Commercial Collections 
618 commercial customers used the services of the City of Saskatoon in 2014.  Rates 
were last set in 2011 and have remained unchanged.  The number of commercial 
customers has remained relatively stable. 

Efficient Waste System 
Improving the waste collection system to save fuel, operator time, and improve overall 
service for residents.   
 
Installation of the Efficient Waste 
System began in 2014 with the 
application of barcode tags to carts 
throughout the city.  This initiative was 
part of a larger project that utilized an 
internally-provided $1.2 million 
productivity improvement loan.  
 
The project components include 
outfitting trucks with GPS, wireless 
communications, on-board computers, 
cameras, and barcode readers and a 
new software tool to achieve the 
following benefits: 

• Efficient routing for Garbage and Green Cart collections services 
• Real-time information about the status of collections activities for improved 

customer service 
• More accurate billing for contracted collections services 
• Improved drive logs that include photos of collection issues encountered in the 

field 
• Improved tracking of garbage, recycling, and green carts 
• An effective and reliable database that merges cart, collection and customer 

service requests 
• Support tools for Environmental Protection Officers 
• Enhanced analysis and reporting capabilities to ensure efficient and effective 

management of waste services 

 
The project also includes improvements to the ‘306-975-2486’ customer service line 
people call for waste-related matters.  System commissioning will be complete in 2015 
and new, efficient collection routes will be launched in January 2016.  
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Waste Bylaw Enforcement 
Providing education and enforcement to ensure garbage and recycling are managed by 
the community in a way that is safe for people and the environment.    
 
Two Environmental Protection Officers (EPO’s) focus on issues in the community 
related to the Waste Bylaw 2004 (Bylaw No. 9071).  In addition to enforcing the Waste 
Bylaw, EPOs are primarily responsible for responding to hydraulic spills, illegal dumping 
and waste & recycling cart complaints as well as conducting bylaw related education 
initiatives for the general public.   
 
In 2014, the EPO’s addressed more than 486 individual complaints. A breakdown of the 
types of complaints received is identified below. 
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New in 2014, the EPOs and landfill staff conducted load inspection blitzes at the landfill 
during three different summer weekends.  These blitzes were intended to educate 
residential customers on the Waste Bylaw requirements for covering/tarping loads as 
well as to clarify what materials are accepted or not accepted at the landfill.  Nearly 600 
individual loads were inspected and customers were provided information on:  

• appropriate disposal options for compostable materials;  
• paint;  
• tires; and  
• household hazardous waste.   

No tickets were issued during these blitzes as they were conducted as an educational 
public outreach initiative. 
 
Also new in 2014, was the implementation of neighbourhood blitzes for cart placement 
requirements under the Waste Bylaw.  This education campaign was developed in 
response to numerous complaints about:  

• unsightliness; 
• congestion; 
• scavenging; and  
• theft and damage to waste and recycling carts left in back lanes after collection 

day.   

Back lane inspections were carried out by the EPOs in the Buena Vista, North Park and 
Caswell Hill neighbourhoods since these neighbourhoods generated the most 
complaints and operational challenges for back lane garbage and recycling collection.  
 
The EPOs delivered education letters to residents whose black or blue carts were left 
out for more than 24 hours (contravention of the Waste Bylaw) followed by a warning 
letter and ultimately a notice of violation ($100 ticket) if subsequent inspections showed 
that compliance was not achieved.  Initial inspections showed that up to 35% of homes 
in certain areas were in non-compliance resulting in more than 1,400 education and 
warning letters being issued to residents.  Following the distribution of education and 
warning letters to these homes, only 7% of homes were still found to be in non-
compliance and a total of 68 tickets were issued in 2014. Cart placement education 
blitzes have continued in different neighbourhoods in 2015.         
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Saskatoon Regional Waste Management Centre (Landfill) 
A sophisticated facility that is designed and operated to maximize available space and 
ensure solid waste is managed in a safe and environmentally sound manner.   

 
The Saskatoon Regional Waste Management Centre (landfill) has been in operation 
since 1955.  The Saskatchewan Ministry of Environment currently regulates the 
operations of the Facility under a Permit to Operate a Waste Disposal Ground. 
 
In 2014, approximately 168,300 tonnes of material was accepted at the landfill, 125,238 
tonnes of garbage requiring burial and 43,400 tonnes of clean earth fill used for 
construction purposes or landfill cover. Over 800 tonnes of metals, white goods, 
propane tanks, batteries and 49,000 litres of used oil were removed from the site for 
recycling or disposal as hazardous waste. 
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The landfill is open to the public every day of the year except for Christmas Day and 
New Year’s Day.  The site is a secure compound with fencing and security checks after-
hours. Six transfer bins are located on site for public waste disposal.  In addition, 
several public drop-off areas are provided for metals, white goods, batteries, propane 
tanks, used oil, oil containers, filters and used antifreeze.  

Resources 
Costs incurred at the Landfill for each tonne of material disposed has increased 
significantly over the past 10 years, due in large part to significant investment in capital 
improvements during this period, and increased operating costs to meet regulatory 
requirements and service levels.  Also of significance is the fact that annual tonnages 
are trending downward, resulting in fixed costs being spread over fewer tonnes.  A 
Continuous Improvement initiative is now underway and cost mitigation strategies are 
being implemented, including reducing overtime, reducing fleet downtime impacts, and 
general operating improvements. 
 
The landfill experiences a lot of equipment downtime due to the age of equipment (older 
than industry averages) and the number of pieces of equipment (fewer than industry 
averages).  A significant proportion of the cost escalation is also attributable to the 
capital improvement program required to ensure the landfill achieves its full lifespan and 
complies with current environmental regulations.  41% of 2014 expenditures at the 
landfill were put toward capital projects. 
 
Landfill attendants carry out various duties including: 

• operation of the landfill scales 
• traffic control and load inspection duties at the blue transfer bins and at the 

active face 
• operation of roll-off trucks to haul waste from the public transfer station to the 

active face 
• operation of water trucks for dust control and fire suppression 
• operation of equipment for snow removal, sanding 
• grading and road maintenance or repairs 
• safe operation of the used oil facility and other recycling areas on site 

Labourers are primarily responsible for litter management and other site maintenance 
requirements. Equipment operators ensure that all waste delivered to the active face is 
compacted and buried in a safe and environmentally acceptable manner.     
   
The landfill employs 5 heavy equipment operators, 12 permanent landfill attendants, 4 
seasonal landfill attendants, and labourers. Landfill operations are overseen by two 
Supervisor VI’s and two Supervisor II’s who report to the Landfill Superintendent, Todd 
Christianson. 
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Landfill Customers 
Paying customers at the landfill increased slightly in 2014 over 2013 with a total of 
86,092 visitors. While more customers used the landfill in 2014 than 2013, the number 
of commercial haulers has decreased while residential and other subsidized haulers 
have increased.  Some of the decline in commercial visitors may be a result of 
competition from the Northern Landfill operated by Loraas Disposal and more recently, 
competition from Green Prairie Environmental, the new owner and operator of the 
former South Corman Park Landfill.  
 

 
 
Saskatoon has one of the highest rates of residential garbage self-hauled to the Landfill 
in Canada.  The average size of chargeable loads delivered to the Facility has been 
shrinking and was approximately 0.6 tonnes in 2014.  A review of rates and subsidies in 
2012 led to changes to the schedule of fees. As of January 1, 2013, all subsidies 
previously available to customers at the Landfill were removed with the exception of a 
75% subsidy which is applied to very small loads weighing less than 250 
kilograms.  The rationale for this subsidy is to offer options to residents in the absence 
of a curbside service for the handling of bulky items that may not fit in City-provided roll-
out garbage carts. This subsidy, however, is contributing to the shrinking sizes of 
average loads at the landfill.  This, in turn, increases demands for traffic management 
and can increase wait-times for customers. 
 
According to nation-wide benchmarking for 2014, the range of fees for tipping waste 
among 31 municipal landfills across Canada is $36.15 to $140 per tonne.  Saskatoon’s 
fees, at $95 in 2014, fall in the middle of this range.  
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Environmental Protection 
A number of environmental protection measures are part of the regular operations of the 
landfill. 
 
Surface water management ensures that any storm water that may have come in 
contact with garbage does not flow off-site.  Storm water management infrastructure 
also helps minimize the creation of leachate (‘garbage juice’) and protects roadways 
and other customer-serving assets of the site.  Improvements to storm water 
infrastructure are integrated into the capital improvement plan for the site. 
 
Ground water monitoring results are reviewed by an independent party each year to 
ensure the landfill is not impacting the environment beyond its site.  In 2014, there were 
43 monitoring locations analyzed.  Additional leachate collection system development is 
planned on the basis of monitoring results.  27 hectares of the waste footprint at the 
Landfill Facility is unlined and leachate interception is therefore an important 
environmental protection measure. 
 
Fire prevention and suppression is critical.  Materials within the mound have the 
potential to burn for prolonged periods and to release toxins into the atmosphere.  
Landfill staff are trained in fire prevention and suppression and operate a water truck 
on-site to respond to incidents in a timely manner.   A strong relationship with 
Saskatoon Fire and Protective Services has also been developed as landfill fires pose a 
unique challenge. 
 
Landfill gas management began in 2012 with the completion of the clay cap on the 
north mound of the site.  Since then, 29 vertical gas collection wells have been drilled 
into the waste, the Landfill Gas Collection and Power Generation Facilities were 
completed and the system was fully commissioned in late 2013.  In 2014, the landfill 
gas system collected and combusted over 190,000,000 cubic feet of landfill gas, 
reducing the greenhouse gas emissions from the landfill by more than 49,000 tonnes of 
CO2e or the equivalent of removing 10,200 vehicles off Saskatoon roads.  
 
Greenhouse gas emissions reduction efforts occur at two levels at the landfill.  The 
destruction of landfill gases (which have greenhouse gas concentrations up to 21 times 
stronger than carbon dioxide) is addressed through landfill gas management.  As 
equipment is replaced, Tier IV emissions-compliant equipment is being selected to 
significantly reduce this impact.   
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Customer Service for Garbage Handling Services 
Over 10,000 phone calls and voicemail messages are received on an annual basis 
regarding containers, missed collections, and other inquiries.  In addition, the 
garbage@saskatoon.ca webmail address received more than 2,600 emails which were 
all responded to in a timely manner.   
 
In 2014, collections staff responded to over 2,400 calls about missed garbage 
collections. With over 2.8 million cart collections conducted on an annual basis, this 
equates to a 99.9% garbage collection reliability. Approximately 75% of the recorded 
missed collection calls originated from collections operators themselves when they were 
unable to collect carts for various reasons such as carts placed too close to 
fences/power poles/parked vehicles, carts on wrong side of the lane, overfilled carts, 
inappropriate materials identified in carts (i.e. propane tanks), or other issues. 
 
One customer service representative responds to phone calls received at the  
306-975-2486 Waste Stream Management Customer Service Line.   
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Towards a Waste Diversion Target of 70% 

Waste Diversion  
Waste is diverted from going to the landfill through a variety of programs and initiatives 
including recycling, composting, and hazardous waste collection.  Additional outreach 
and education programs include the Saskatoon Curbside Swap, charity bin program, 
and home composting education that contribute to waste reduction and raise 
awareness.  The figure below shows the tonnes of recyclables diverted from each 
program (total of 36,338 tonnes), and how each contributed to the diversion rate of 
22.5% in 2014. 
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Recycling 
Providing convenient programs for all residents to recycle their paper and packaging.  

Collections Provided to Residential (Curbside) Properties 
Loraas Recycle has been providing curbside recycling service to single family 
households in Saskatoon since 2013.  Each of the 66,793 households participating in 
the City’s curbside program is provided with a blue cart that is collected from their curb 
every second week based on a published schedule.     

• 10,724 tonnes of recyclable materials were recycled, contributing 7% toward the 
City’s waste diversion rate 

• 11,104 tonnes of material were collected 
• 4% contamination (materials placed in the cart that are not recyclable) and 4% 

residual (materials that are technically recyclable but could not be recovered 
usually because of their small size).   

• A net reduction in greenhouse gas of 29,027 tonnes can be attributed to the 
recycling program (includes the 387 tonnes from diesel fuel used in recycling 
trucks) 
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The set out rate (or proportion of carts placed at the curb on collection day) averaged 
67% for the program in 2014. This does not indicate how many people use their blue 
carts since many do not necessarily put them out each collection.  The participation rate 
(or proportion of residents using their recycling carts) will be calculated annually starting 
in 2016 as part of a waste characterization study. 
 
Carts not being collected due to incorrectly placed or overfilled carts continue to occur; 
there were 1,110 occurrences in 2014.  To put this in context, there were over 1.1 
million blue carts tipped in 2014, a non-compliance rate of 0.1%.  Other ongoing 
concerns include carts left out in back lanes for more than 24 hours and scavenging of 
high value materials.   These issues are addressed through communications and 
through warnings and tickets issued by the Environmental Protection Officers (EPO’s).   
 
Multi-Unit Residential Properties 
The Multi-Unit Residential Recycling (MURR) program was launched on October 6, 2014; 
approximately 207 tonnes of material was collected through the program in 2014, a 
greenhouse gas reduction of 448 tonnes over landfilling the same amount of material.   
 
Program deployment went well and residents seem generally pleased to have the 
service in place.  A challenge with the program is the high volume of garbage being 
found in the recycling containers.  Cosmo’s initial characterization established that 
approximately 18% of the materials being collected are non-recyclable.  A multi-unit 
recycling program could be expected to have higher rates of garbage than curbside 
programs due to the use of large bins placed in publicly-accessible areas.   

Customer Service for Recycling Programs 
Resident inquiries on curbside and multi-unit recycling programs are responded to by 
the service providers, Loraas and Cosmo.  Inquiries regarding the curbside residential 
recycling program continue to be low at an average of 0.6% or 368 inquiries per month.   
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Inquiries were fairly high for the MURR program in the first month at 276, mostly 
regarding container information.  These inquiries decreased to 138 in December. 

Recycling Depots 
In 2014, 2,679 tonnes of material were collected at the depots contributing 2% to the 
City’s diversion rate, a monthly average of 223 tonnes.  Changes were made to the 
depots program including the closure of the Edmonton Avenue depot and depots on 
private land.  These closures were in response to the decrease in material being 
received at the depots as shown in the figure below.   
 
In 2014, the Edmonton Avenue depot was closed and the City ceased collections from 
any depots on private land.  These closures were in response to the decrease in 
material being received at the depots as shown in the figure below.  The four remaining 
depots now accept the same materials accepted in the MURR and curbside programs in 
a single stream with no sorting, as does all recycling at Civic facilities (started at the end 
of 2014). The bins at the depots remain the property of Cosmopolitan Industries Ltd.  
and all materials are collected by the City and processed at Cosmo’s Material Recovery 
Facility.  New signage and bin decals have been updated to communicate the change.  
 

 
 
Materials from the recycling depots are collected and delivered to Cosmopolitan 
Industries by Civic staff Monday, Wednesday, Friday, and Saturday; and clean-up 
crews visit the depots Monday, Wednesday, and Friday.   
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Education and Engagement  
Making sure Saskatoon residents know how to Put Waste in the Right Place.  
 
Information about the City’s waste and recycling programs are available online, through 
Facebook, Twitter, and at festivals and events.   
 
Visitors to the City’s website (Saskatoon.ca) and the SaskatoonRecycles.ca microsite 
access up-to-date information on anything they need to know to manage their waste 
including: 

• collection schedules;  
• how to use their blue, black, and green carts;  
• landfill rates and hours; and  
• other tips on reducing or diverting waste.   

There were 164,809 page views on SaskatoonRecycles.ca. 
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Each household received a personalized print calendar with the garbage, recycling, 
leaves and grass, and household hazardous waste schedules.  Residents can also: 

• view their calendar online;  
• download a PDF calendar from the website;  
• sign up for collection reminders by e-mail, phone, or twitter; or 
• add their schedule to their own online calendar.   

Personalized online collection calendars were viewed by 24,589 unique households, 
5,455 calendar PDF downloads, and 4,418 residents were receiving collection 
reminders.  
 
The public can also find out about other local recycling opportunities through the 
Saskatchewan Waste Reduction Council’s province-wide online database of information 
on where to recycle a variety of materials.  The City of Saskatoon partners with the 
Council in promoting this online tool: http://www.saskwastereduction.ca/ 

Citizens were engaged at events using the “Spin and Sort” and “Yep, Nope” sorting 
game.  Summer staff attended 12 events in 2014, where they encouraged children and 
adults to learn about waste management through interactive activities.  Other 
communications occurred through the “Put Waste in the Right Place” campaign on 
radio, newspaper, social media, and online advertising.  
  

28

http://www.saskwastereduction.ca/


City of Saskatoon, Corporate Performance, Environmental & Corporate Initiatives 
Page 24 of 29 

Saskatoon Curbside Swap 
Building community while keeping reusable items from ending up in the landfill. 
 
Curbside Swaps are fun and environmentally friendly ways for residents to get rid of 
unwanted items that are still in good condition, as well as “hunt” for new treasures.  In 
2014, four curbside swaps were held in College Park, City Park, Buena Vista, and 
Meadowgreen.  The City supported the community association to organize and promote 
the swap in their neighbourhood.  The swaps were well attended as long as the weather 
held and feedback through a survey of participants showed that survey respondents 
wanted an event to occur the next year.  
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Composting Programs 
Services such as voluntary curbside collection, drop-off depots, and education 
programs help residents divert organic waste from the landfill.  
 

The Leaves and Grass Subscription Program served 3,900 households in 2014.  
Leaves, grass, and non-woody yard waste is collected at the curb from May to 
November on a bi-weekly basis.  Materials are composted at the City’s Highway 7 
compost depot along with materials from public and commercial customers.  

 
Two compost depots, one on McOrmond Drive and the other on Highway 7, provided 
residents the opportunity to drop off yard waste at no charge.  These temporary 
locations accept leaves, grass, non-elm tree and shrub branches, as well as garden 
waste that would otherwise end up in the landfill.  

 
More than 51,000 vehicle visits were made to the depots in 2014, including 40,000 visits 
made by residents, 9,400 visits from commercial haulers and 2,000 visits from City 
departments.  An estimated 22,000 tonnes of compostable material was managed at 
the depots in 2014, resulting in the avoidance of approximately 5,000 tonnes CO2e. 
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Approximately 150 commercial companies purchased $200 permits which provided 
unlimited access to the depots for the season.  Commercial haulers brought in 
approximately 28% of the materials delivered to the depots.   
 
The depot on McOrmond Drive closed at the end of the 2014 season.  A new compost 
depot transfer station opened on Highway 5 in 2015. 
 
Compost depot operations are overseen by the Depots Supervisor (Roland Rusnell). 
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Compost Education 
The City provides composting education through a partnership with the Saskatchewan 
Waste Reduction Council (SWRC).  The SWRC has been running composting 
education programs since 1993; and in partnership with the City since 1995.  New 
Master Composters are trained each year (there is now over 200) and in turn engage 
the community through volunteer work providing education at events, presentations, 
workshops, and home visits.  Home visits were a new initiative in 2014 that was 
expanded in 2015.  Master Composters visit a new composter at their home to help 
them set up a composting system or troubleshoot an existing one. 
 
In 2014, 16 new Master Composters were trained and they along with existing Master 
Composter volunteers attended 13 events and made 10 home visits.  
 
Compost bin rebates of $20 were also offered to residents in 2014 (an increase from 
$10 in previous years).  60 compost bin rebates were administered.   
 
Composting, and the use of compost, will also be encouraged through the Healthy 
Yards program started in 2015; a partnership with the University of Saskatchewan 
Master Gardeners and the Food Bank and Learning Centre.  
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Hazardous Waste 
Keeping hazardous waste out of the landfill, waterways, and environment.  
 

In 2014, 12 Household Hazardous Waste Collection Days collected 72,126 kilograms 
(an increase over 2013 of 40%) of hazardous materials from 2,737 customers.  The 
number of vehicles, the amount of hazardous materials collected, and the cost of the 
program have all risen since 2013.   
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Household hazardous waste materials are also responsibly managed at the landfill.  An 
Eco-Centre for the recovery of oil, oil containers, and oil filters has been established in 
partnership with Saskatchewan Association for Resource Recovery Corporation 
(SARRC).  The Eco-Centre (one of 36 across Saskatchewan) captures in excess of 
20,000 litres of used oil, over 1,000 used oil filters, and more than 1,200 kilograms of oil 
containers each year.  These materials are reused and recycled, saving approximately 
53 tonnes of C02e each year. 

Class 2 - 
compressed gas, 

7.6% 

Class 3 - 
flammable liquids, 

20.5% Class 4 - 
flammable solids, 

0.7% 

Class 5 - oxidizers, 
0.6% 

Class 6 - toxics, 
3.9% 

Class 8 - 
corrosives 
(excluding 

batteries), 2.9% 

Non-regulated, 
47.2% 

Batteries,  
14.0% 

Hazardous Materials Collected through 
HHW Days in 2014 

Class 2 (compressed gas): aerosols, propane tanks, inhalers, fire extinguishers 
Class 3 (flammable liquids): flammable liquids, paint and paint-related materials, adhesives, printing ink 
Class 4 (flammable solids): flammable solids 
Class 5 (oxidizers): oxidizing solids and liquids, organic peroxide 
Class 6 (toxics): toxic liquids, pesticides, pharmaceuticals 
Class 8 (corrosives): corrosive liquids and solids, mercury, ammonia solution 
Batteries: alkaline, lead-acid, lithium 
Non-regulated: oil, oil filters, oil containers, antifreeze, fertilizers, liquid cleaners, non-PCB light ballasts, 
fluorescent tubes, CFL bulbs, ink cartridges, lighters, treated railway ties 
Other/miscellaneous: PCB light ballasts, sharps, smoke detectors, e-waste, test samples (unknowns) 
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2015 Update to Our Environment: The City of Saskatoon’s 
Environmental Leadership Report 
 
Recommendation 
That the report of the General Manager, Corporate Performance Department dated 
October 13, 2015, be forwarded to City Council for information. 
 
Topic and Purpose 
The purpose of this report is to provide the 2015 update to the City of Saskatoon’s Our 
Environment Report.  
 
Report Highlights 
1. The 2015 update to the City of Saskatoon’s ‘Our Environment’ Report is provided 

in the form of an online reporting tool highlighting the status of 12 selected 
indicators representing the key components of the state of Saskatoon’s 
environmental health – air, land, water and waste.  

2. Key findings include:  
• The waste diversion rate for 2014 of 22.5% was relatively unchanged from 

the 2013 rate of 22.7% and needs improvement to meet the target of 70%. 
• The amount of landfilled residential waste per capita is down to 249 kilograms 

per capita in 2014 from 340 kilograms per capita in 2007. 
• The percentage of residents choosing to walk, cycle or take transit to work 

has been relatively stable between 11.5% and 14.4 % for the past two 
decades and needs improvement to meet the target of 20%. 

• Saskatoon’s air quality has been showing a slow downward trend over the 
past decade, with the average Air Quality Index ranking as ‘Good’ over the 
past 5 years, down from the ranking of ‘Excellent’ that it has for the previous 5 
years. 

• The water quality both upstream and downstream of Saskatoon has 
consistently ranked as Good in the Water Quality Index since 2005. 

• The amount and distribution of new development investment has been added 
as a baseline indicator and illustrates that investment in development 
activities are balanced across the city. 

 
Strategic Goals 
The 2015 update addresses the Strategic Goal of Environmental Leadership. It includes 
the following success indicators from the Strategic Plan: waste diversion, water 
consumption, corporate greenhouse gas (GHG) emissions, the ecological footprint of 
Saskatoon, and community gardens. It further addresses the vision, priorities and 
strategies of the Strategic Plan in the areas of sustainable growth and transportation, 
protected lands, water quality, and reducing landfilled waste.  
 
Background 
On August 19, 2014 the Standing Policy Committee on Environment, Utilities & 
Corporate Services received Our Environment: The City of Saskatoon’s 2014 
Environmental Leadership Report.  
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Report 
The first Our Environment report was released in 2014 based on the City of Saskatoon’s 
(City) Strategic Plan Goals and success indicators.  The report established baseline 
data for 44 environmental indicators in Saskatoon.  
 
In 2015, the first online update has been created to update 12 selected indicators, 
represent key components of environmental health where data is available and highlight 
recently set Corporate Targets.  The update builds on the baseline data in the 2014 Our 
Environment report.  Additional indicators will be added in future online updates and 
new data posted when it is made available.  The update can be found at 
saskatoon.ca/ourenvironment. 
 
The “Where are we now?” section includes maps and charts to visually display the data 
in an easy to read and web-friendly format. The update compares the most recent data 
with the baselines published in the 2014 report and, when applicable, the targets 
adopted by the City. Graphics are used to indicate the trend shown by the data: 

• An upward trending arrow for “improving” 
• A horizontal arrow for “stable” 
• A downward trending arrow for “needs improvement” 

 
The “What are we doing?” section shows how the City is taking action to maintain or 
improve the environment. The section highlights three initiatives, provides a brief 
summary and provides a link to where more information can be found. 
 
The “What can you do?” section is newly added as part of the update. It provides 
residents with opportunities to take action and get involved, highlighting simple things 
people can do in their homes, schools and workplaces, and ways to participate in city 
led initiatives.  
 
The 12 selected indicators and their trends (Attachment 1) are:   
 
Ecological Footprint Needs Improvement 
New Development Investment Baseline 
Protected Lands Stable 
Community Gardens Improving 
Corporate Greenhouse Gas Emissions Needs Improvement 
Community Greenhouse Gas Emissions Needs Improvement 
Transportation Choices Needs Improvement 
Air Quality Needs Improvement 
Water Quality Stable 
Water Consumption Stable 
Landfilled Waste Improving 
Waste Diversion Stable 
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Communication Plan 
Communications include the news media and the City’s social media accounts along 
with the City’s website, which has been updated to reflect the performance of key 
indicators for the Our Environment report. 
 
Environmental Implications 
As a report focused on environmental health, Our Environment provides an overview of 
key performance indicators relating directly to the City’s Strategic Goal of Environmental 
Leadership. Where applicable, the implications associated with the indicators have been 
identified in the report.  
 
Other Considerations/Implications 
There are no policy, financial, privacy, or CPTED implications or considerations. 
 
Due Date for Follow-up and/or Project Completion 
The full Our Environment report is anticipated to be updated and published every 3 
years, with the next full report in 2017. Updates on specific indicators are anticipated to 
be communicated through the City’s website annually. 
 
Public Notice 
Public Notice pursuant to Section 3 of Policy No. C01-021, Public Notice Policy, is not 
required. 
 
Attachment 
1. Summary of Updated Indicators 
 
Report Approval 
Written by:  Katie Burns, Environmental Coordinator  
Reviewed by: Amber Jones, Manager of Education and Environmental 

Performance 
   Brenda Wallace, Director of Environmental & Corporate Initiatives 
Approved by:   Catherine Gryba, General Manager, Corporate Performance 

Department  
 
Administrative Report – 2015 Update to Our Environment.docx 
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2015 Update to Our Environment  ATTACHMENT 1 
 

SUMMARY OF UPDATED INDICATORS  
 
Ecological Footprint (needs improvement)  
 
The Ecological Footprint is a tool that compares the total resources consumed by a 
community, to the amount of land it would take to support that consumption. 
The ecological footprint is a success indicator in the City’s Strategic Plan. 
 
 
Where are we now?  
In 2010, Saskatoon’s Ecological Footprint was 75 times larger than the city’s total land 
area. The average ecological footprint per resident was 7.3 global hectares which was 
4% higher than the national average in Canada. A new Ecological Footprint report for 
Saskatoon will be released at the end of 2015.  

 
Source: City of Saskatoon Ecological Footprint Analysis, 2011 
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New Development Investment (baseline) 
 
Saskatoon is growing. The location of new development and the amount that is being 
invested shows how the City’s policies on the built environment are being put into 
action.  
 
The City’s Strategic Goal of Environmental Leadership and the success drivers of 
energy efficiency and responsible land use impact how we grow.  A balance between 
investing in the downtown core, established neighbourhoods and new neighbourhoods 
with more sustainable design, will help conserve natural and agricultural lands, 
conserve water and energy, and reduce the cost of building new infrastructure like 
roads, water and sewer lines.  
 
Where are we now?  
Investment in new developments is spread throughout the city, with the greatest 
concentrations in the downtown and new Greenfield communities. In 2014, there were 
4,968 building permits with a total value of $871,254,000. $2,112,000 of this value was 
for demolition permits. The total value of permits is higher in the red areas and the dark 
blue area has no values. 
 

 

 
Source: City of Saskatoon – Planning & Development   
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Protected Lands (stable) 
 
The natural, undeveloped areas within our city support a diversity of plants and wildlife, 
perform “ecological functions” such as reducing and filtering storm water, storing 
greenhouse gases, removing harmful pollutants from the air, and contribute to our 
overall well-being and health. 
 
Protected lands are an important part of our natural areas network and help meet the 
long-term Environmental Leadership strategy in the Strategic Plan to improve access to 
ecological systems. 
 
Where are we now?  
The amount of protected lands in the Meewasin Valley Authority jurisdiction has 
remained unchanged between 2008 and 2014.  
 

 
 
Source: Meewasin Valley Authority 
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Community Gardens (improving) 
 
Growing food in our neighbourhoods provides fresh, healthy food that has a lower 
environmental impact. Community gardens on public land provide opportunities to grow 
food for residents that do not otherwise have access to land suitable for gardening.  
 
The number of community gardens is one of the success indicators in the Strategic 
Plan. 
 
Where are we now?  
The number of community gardens on city-owned land is increasing. 
 

 
 
Source: City of Saskatoon – Community Development  
  

0

5

10

15

20

25

2008
(baseline)

2012 2013 2014 2015

Community Gardens 

Number of Community Gardens on City of Saskatoon Land

41



City of Saskatoon, Corporate Performance, Environmental & Corporate Initiatives 
Page 5 of 13 

Corporate Greenhouse Gas Emissions (needs improvement) 
 
Greenhouse Gases (GHGs) are linked to climate change which is predicted to increase 
the frequency, and intensity of extreme weather events such as droughts, floods and 
storms. The City of Saskatoon has a role to play in reducing GHGs from its own 
operations and showing leadership in our community. The City of Saskatoon has 
adopted the target of 75,000 tonnes of CO2e by 2023. 
 
Where are we now?  
The City of Saskatoon’s corporate GHG emissions have increased since 2003. A new 
inventory is being compiled for 2014 emissions.  
 

 
 
Source: ICLEI Energy Services, 2005; City of Saskatoon Environmental & Corporate Initiatives  
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Community Greenhouse Gas Emissions (needs improvement) 
 
The emissions from the community as a whole show the combined impact of 
businesses, institutions and residents. 
 
The City of Saskatoon is in the process of adopting a target for community GHG 
emissions. 
 
Where are we now?  
The community’s GHGs have increased since 2003. A new inventory is being compiled 
and the Saskatoon Environmental Advisory Committee is selecting a reduction target. 
 

 
 
Source: ICLEI Energy Services, 2005; City of Saskatoon Environmental & Corporate Initiatives 
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Transportation Modes (needs improvement) 
 
Transportation impacts the environment, with vehicles generating more GHG emissions 
and requiring more land for road infrastructure than public transportation, cycling and 
walking. 
 
The City of Saskatoon has adopted the target of 20% of residents using cycling, walking 
or transit to get to work by 2023, and is in the process of developing new targets for 
2045 as part of the Growing Forward Growth Plan. 
 
Where are we now?  
The percentage of residents using cycling, walking or transit to get to work has been 
relatively stable since 2001, and needs improvement to meet the 2023 target adopted 
by City Council.  
 

 
 
Source: Statistics Canada  
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Air Quality (needs improvement) 
 
Good air quality is important to our health and the environment. While Saskatoon has 
many favourable features for good air quality, sources of pollution make ongoing 
monitoring important. 
 
The Strategic Plan vision statement for Environmental Leadership includes clean air.  
 
Where are we now?  
Saskatoon’s average air quality was ranked as ‘Good’ by the Air Quality Index in 2014, 
and has been showing a slow downward trend over the past decade. This means that 
on average residents with severe respiratory ailments now may notice minor effects, 
when prior to 2009 the air quality was ranked ‘Excellent’ and there were no known 
health impacts.  
 

 

Excellent 0-15 
No known harmful effects to soil, water, vegetation, animals, 
materials, visibility or human health. 

Good 16-25 

No known harmful effects to soil, water, vegetation, animals, 
materials, visibility or human health. Persons with severe 
respiratory ailments sensitive to air pollution may notice some 
minor effects. 

Fair  26-50 

Adequate protection against harmful effects to soil, water, 
vegetation, animals, materials, visibility and human health. 
Persons with severe respiratory ailments sensitive to air 
pollution may need to modify their usual outdoor activities if 
experiencing effects. 

0

15

30

45

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Excellent 0-15 
 
 
 

Good 16-25       
 
 
 
 

Fair 26-50            
 

Air Quality 

Average Air Quality Index 10 Year Trend

45



City of Saskatoon, Corporate Performance, Environmental & Corporate Initiatives 
Page 9 of 13 

Poor 51-100 

Not all aspects of the environment and human health are 
adequately protected from possible adverse effects. The 
general population should consider reducing or rescheduling 
strenuous outdoor activities and higher-risk populations should 
reduce or reschedule outdoor activities. 

Very Poor >100 
Continued air quality in this range could pose high risk to 
environment and public health. 

 
Source: Government of Saskatchewan: 2015 State of the Environment Report  
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Water Quality Index (stable) 
 
Water is essential for our health and for our community to prosper. As water passes 
through our community, the impact can be determined through comparing upstream and 
downstream water quality. 
 
The Strategic Plan has the long term strategy to reduce the impact of storm water run-
off that is going into the river.  
 
Where are we now?  
The South Saskatchewan River, upstream and downstream of Saskatoon, has 
consistently averaged ‘Good’ water quality. 
 

 
Rating Value Description 

Excellent 95-100 

Water quality is protected with a virtual absence of threat or 
impairment; conditions very close to desirable levels. These 
index values can only be obtained if all measurements are within 
objectives virtually all of the time. 

Good 80-94 
Water quality is protected with only a minor degree of threat or 
impairment; conditions rarely depart from desirable levels. 

Fair 60-79 
Water quality is usually protected, but occasionally threatened or 
impaired; conditions sometimes depart from desirable levels. 

Marginal 45-59 
Water quality is frequently threatened or impaired; conditions 
often depart from desirable levels. 

Poor 0-44 
Water quality is almost always threatened or impaired; conditions 
usually depart from desirable levels. 

 
Source: Government of Saskatchewan, Water Security Agency, Annual Report for 2014-15 State of Drinking Water 
Quality in Saskatchewan  
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Water Consumption (stable) 
 
Saskatoon benefits from an abundance of water from the South Saskatchewan River.  
The treatment of water and waste water; however, use significant energy and chemical 
inputs, generating environmental and financial concerns as the city grows.  
 
Measuring the per capita water consumption is a success indicator in the Strategic Plan. 
 
Where are we now?  
Per capita residential use improved when new conservation-based water rates were 
introduced in 2010, and have remained fairly stable over the past 5 years. 
 
 

 
 
 
Source: City of Saskatoon – Saskatoon Water  
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Landfilled Waste (improving) 
 
As our population grows the amount of waste we are generating increases and 
changes. The current landfill has a lifespan of 40 years and the construction of a new 
landfill would be costly.  
 
Reducing the waste that is landfilled is a priority in the Strategic Plan. 
 
Where are we now?  
The amount of waste each resident sends to the landfill is decreasing. 
 

 
 
Source: City of Saskatoon – Environmental & Corporate Initiatives and Public Works  
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Waste Diversion (needs improvement)  
 
The amount of material diverted from the landfill can reduce environmental impacts and 
extend the operating life of the current landfill.  
 
The diversion rate is a success indicator in the Strategic Plan.  
 
Where are we now?  
The percentage of waste being diverted from the landfill has remained stable over the 
past year; however, improvement is needed to meet City Council’s 2023 target of 70%. 
 

 
 
Source: City of Saskatoon – Environmental & Corporate Initiatives and Public Works 
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1. Executive Summary 
Stormwater management refers to the strategies used to capture and remove precipitation runoff within 

municipalities.  The conventional approach was to drain it directly into nearby surface waterways.  However, 

runoff carries pollutants, which are transported with the stormwater.  Therefore, much research has been 

devoted to “developing alternative approaches to conventional stormwater management focusing on rainwater 

management, infiltration of rainfall on site, and detention of runoff during large storm events, rather than piping 

it directly into urban streams.”
1
 Furthermore, climate change is impacting rainfall intensity, duration and 

frequency.  Many municipalities are shifting their stormwater management practices; integrating source controls 

and utilizing technology to achieve precise design that encompasses changing variables.   

This report will examine the stormwater management practices employed by municipalities in Canada, North 

America and Internationally. The focus will be on surface management practices that prevent the water from 

entering pipes.  It will present a series of recommendations for Saskatoon stormwater management. 

2. Introduction 
Stormwater can be managed in a variety of ways.  The conventional approach is to collect runoff from the street 

and send it directly into nearby surface waterways via stormwater infrastructure.  The underground 

infrastructure used to convey stormwater is the minor system component.  Management practices must also 

consider the overland flows, or the major system components.  Major systems include the behavior of 

stormwater in excess of the minor system and the natural flow paths.  The major system can be designed to 

include storage basins, swales, rain gardens and other methods that mimic natural stormwater storage and 

filtration.   

Many municipalities are in a situation similar to Saskatoon, with stormwater infrastructure that was originally 

designed with a capacity that is overwhelmed with increasing runoff quantity.  As cities grow, more hard 

surfaces generate more runoff because there is less permeable area available to absorb the stormwater.  It is then 

forced along routes and into infrastructure that was designed in smaller capacity than is currently needed.    

Hence, municipalities are employing innovative designs for stormwater infrastructure, coupled with creative 

ways to keep stormwater out of the pipes.  

Flood prevention is the primary goal of stormwater management.  Thus, quantity is vital to stormwater design 

criteria.  Design criteria refers to the amount of stormwater the infrastructure is designed to carry.  Pollution is 

the result of sending water off the streets and into natural waterways.  Pollution is often the secondary 

consideration, but is equally important from an environmental perspective.  Water quality is often considered in 

stormwater design and especially in low impact development (LID).  LID refers to methods of development that 

seek to maintain the pre-development infiltration rates of a property.  This means a reduction of hard surfaces 

by employing permeable designs.  This report will examine the best management practices (BMPs) employed 

elsewhere, focussing on practices that would benefit the city of Saskatoon.   
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3. Municipal Stormwater Management Practices in Canada 

1) Toronto, ON 

Design Standards 

Toronto’s minor system is designed for a two year storm event, and the major system is designed for a one in a 

hundred year event.
2
  These storm descriptors are more accurately described in annual probability.  A one 

hundred year storm has a one percent likelihood of occurring in any given year, whereas a two year storm has a 

fifty percent chance of occurring.  In Toronto much of the infrastructure is old, and cannot accommodate larger 

design pipes feeding into the old and smaller diameter pipes.  Toronto’s older areas are served by combined 

sewers.
3
  The city recommends utilizing hydrologic simulation modeling to determine the water balance targets, 

but is flexible where other innovative approaches can achieve on-site water balance qualities.
4
  Planning should 

include an integrated approach that attempts to maintain the predevelopment runoff volume
5
 and utilizes low 

impact development.
6
  Designs that seek to maintain predevelopment volumes attempt to mimic natural 

infiltration rates after development.  This means that developers accommodate for extra runoff from impervious 

surfaces by using storage and filtration methods.   

Innovation and Education 

Toronto was the first North American city to pass a bylaw
7
 requiring green roofs on new developments with a 

floor space of greater than 2,000 square metres.
8
  As a result they are quickly becoming a leading city for the 

implementation of green roofs.  Toronto has developed a 25-year Wet Weather Flow Master Plan to mitigate 

stormwater pollution
9
.  The plan employs educating residents and utilizes innovative source controls.  Toronto 

is also employing quality monitoring to ensure that the correct modifications are implemented over their 25-

year Wet Weather Flow Master Plan
10

.  Monitoring will enable them to evaluate the success of their Master 

Plan.   

Water Reduction Strategies 

Toronto also has a mandatory downspout disconnection program which comes into effect over five years, and is 

introduced and enforced over quadrants of the city
11

.  Toronto has an online Homeowners’ Guide to Rainfall,
12

 

providing tools to prevent pollution and promote source control of stormwater.  It includes rainwater harvesting, 

swales and rain gardens,
13

 and an accessible Do It Yourself section for calculations and sizing for low impact 

landscape solutions.
14

   

2) Winnipeg, MB  

Design Standards 

The city of Winnipeg requires minor system design capacity for a five year storm event,
15

 and major systems 

either 25 year storm (local ditches) or 100 year storm for regional waterways.
16

  This criteria is typical for 

Canadian new development designs.  Hydraulic calculations are determined using detailed continuous methods 

including EPA-SWMM.
17

 SWMM is dynamic rainfall runoff simulation modelling software, developed by the 

American Environmental Protection Agency.  It simulates storm events, and enables developers to measure the 

performance of designs during recorded storm events.   
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Water Reduction Strategies 

Downspouts must be disconnected from sewage lines,
18

 and the same goes for sump pumps.
19

  Winnipeg 

investigated the feasibility of Water Sensitive Urban Design (WSUD), but found climate and clay soil as 

difficulties.
20

 In spite of these challenges, Winnipeg implemented design policies including retrofitting streets 

with WSUD,
21

 and guiding new development design to incorporate watershed sustainability through low impact 

development.
22

  They are preparing an urban design/streetscape standards for their downtown that include 

source controls such as green roofs, swales, rain gardens, and green roofs.
23

 Source controls aim to contain 

precipitation where it falls, rather than conveying it to nearby waterways.   

 Innovation and Education 

Winnipeg provides no visible education on stormwater management.  The focus is on draining away from 

homes, and does not instruct regarding on site management.  The city mandates that “generally a constructed 

wetland is to be about 5% of the total watershed area or drainage area, depending on the volume and quality of 

runoff.”
24

  They promote the use of constructed wetlands as stormwater retention emphasizing the benefits of 

preservation of natural streams and the constructed stormwater system.
25

  Winnipeg now boasts of 48 

naturalized stormwater systems throughout the city.
26   

3) Calgary, AB 

Design Standards 

Calgary mandates capacity of minor system components for a five year storm event.
27

  Calgary has required this 

design criteria since 1952.
28

  Prior to that, the city allowed for construction of minor systems with a design 

criteria of a two year event.
29

 Major systems must accommodate a 1-in-100 year return period event.
30

  These 

practices employ the unit area release rate method, rather than the rational method for the sizing of storm 

trunks.
31

 The Calgary Guidelines explain the shortcomings of the rational method, “when the drainage area 

exceeds 30 ha, there is a marked inequity in trunk capacity (expressed as capacity per hectare drained) in the 

downstream direction.”
32

 The unit area release method seeks to avoid this inequity in trunk capacity by 

uniformly distributing the trunk capacity across the trunk tributary.  See page 10 of the appendix for details on 

Calgary’s unit area release method.   

Water quality in Alberta is governed more strictly than in Saskatchewan. Pursuant to several Alberta 

regulations,
33

 operation of stormwater systems requires a permit to operate which mandates water quality 

monitoring.  Therefore, Calgary’s stormwater systems are monitored for quality as per their stormwater permit.   

Water Reduction Strategies  

The city of Calgary has also identified the seven source control management practices most suitable for the 

climate, including vegetated swales, absorbent landscaping, porous pavement, rainwater harvesting, and green 

roofs.
34

   

Innovation and Education 
Education is central in an online video titled “The Bow is Below”

35
, teaching residents about the watershed and 

how people impact the river.  The city website provides education through ‘how to’ manuals on rain gardens,
36

 

and brochures on rain barrels.
37

  The city claims that over 30% of Calgarians are now using rain barrels.  The 

city’s water conservation efforts are achieving results; they have experienced a decrease in per-capita water 

consumption and are on target to reduce water consumption by 30% in 30 years.
38

  

55



6 
 

4) Edmonton, AB 

Design Standards 

The City of Edmonton’s Design and Construction Standards, Volume 3: Drainage
39

 sets out guidelines for 

storm water management for the city.  Edmonton does not allow for combined sewer systems,
40

 and their minor 

systems must accommodate a five year return period event.  Edmonton’s system is mandated to increase the 

capacity of the infrastructure serving a large catchment area.
 41

  The city of Edmonton mandates that the major 

storm water system be designed to accommodate runoff rates and flow characteristic of a one hundred year 

return period event.  It also has provisions regarding depths relevant to landscape gradients.  The guideline 

mandate that a system design be computer tested against 4 event criteria, all of which are one hundred year 

events.  Continuous modelling is required where storage facilities are connected in a series,
42

 and computer 

simulation design recommends the use of the DHI – Mike Urban or Mouse computer models.
43

 Like SWMM, 

these models enable simulations of designs.   

Water Reduction Strategies  

Edmonton also has a Low Impact Development BMP Design Guide,
44

 setting out the best methods for installing 

swales, rain gardens, green roofs, permeable pavement and methods of rainwater harvesting.
45

  The city’s 

commitment to watershed protection has led to the construction of four wetlands and facilities to accommodate 

their long term strategy of pollution reduction in stormwater.
46

 

Innovation and Education 

The city of Edmonton has an innovative monitoring program, monitoring their four largest outfalls, which carry 

roughly 60% of the storm water from the city.
47

 The sampling is automatic, and engaged when the water 

volume reaches a certain point.  Monitoring parameters include TSS, BOD5, TP, TKN, (NO-2+NO-3)-N, NH3-

N, Cl-, and E. coli.
48

 Their monitoring program has enabled Edmonton to establish total loading goals for the 

quality of the river upon receipt of all effluent from the city.   

The city of Edmonton website provides public education on low impact development and on site management 

of precipitation runoff.   They also provide economic statistics to encourage runoff harvest as a way to reduce 

water use and cost.  

5) Red Deer, AB 

Design Standards 

According to Red Deer’s stormwater Management Drainage systems guidelines, minor stormwater systems 

must facilitate storms of a 1 in 5 year return period, “where reasonably attainable in the opinion of the 

engineer”.
49

  The major system shall be designed to convey and store stormwater from a 1 in 100 year storm 

event.
50

  The modelling software utilized in Red Deer is XP-SWMM.
51

  Continuous simulation should be routed 

through the model to determine storage characteristics for the catchment.
52

  

Water Reduction Strategies 

The city sells rain barrels
53

 and has a rain barrel decorating contest
54

.   City bylaws prohibit the connection of 

downspouts to any wastewater sewer, unless approved by the Director.
55
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Innovation and Education 

Red Deer provides no visible public education on stormwater management.    Their rain barrel decorating 

challenge is an innovative strategy to promote the use of rainwater harvesting equipment.   

6) Kelowna, BC 

Design Standards 

In Kelowna, minor system design must accommodate a 1-in-5 year storm event.
56

  Flows resulting from 2-year 

storm events are to be routed through a form of water quality treatment facility to remove suspended solids and 

floatables
57

.  The major system design must accommodate a 100-year storm event.
58

  It does not appear that 

software must feature continuous simulation modeling, but it must demonstrate surcharges in a variety of 

simulations.
59

 Surcharges occur when the system experiences an overload of stormwater.  The resulting in 

backflow occurs in low lying portions of the system as water from throughout the catchment exits the system by 

‘surcharging’ out of the drains and onto the surface.  Kelowna design simulations must show the problem areas 

and establish the storm intensity that will cause such backflow or surcharge.   

Water Reduction Strategies 

The city of Kelowna has a new consolidated zoning bylaw that mandates green development
60

 and states that 

the “run-off entering storm sewers should be minimized through appropriate site design”
61

.  Aside from that, the 

city does not appear to promote low impact development. Roof leaders may only connect directly to the storm 

drains where there is a geotechnical requirement.
62

   

Innovation and Education 

Kelowna does not provide public education on stormwater management.    Their bylaw that mandates green 

development is an innovative way to ensure sites contain some stormwater.       

7) Victoria, BC 

Design Standards 

The British Columbia Local Government Act permits municipalities to regulate runoff and stormwater.
63

  The 

Capital Region District monitors the quality of stormwater.
64

  The Victoria region is served by a combined 

sewer system and overflows sometimes spill into sensitive waters.
65

  Their design criteria differ from 

conventional separate sewer models – but the area is upgrading their Northwest Trunks to accommodate design 

storms with a return period of 100 years.
66

   

Water Reduction Strategies  

The region promotes low impact development to prevent combined system overflows.
67

  This is a strategy 

employed elsewhere in North America and Internationally.  

Innovation and Education 

The capital region district of Victoria provides education on green roofs, swales, permeable paving, and rain 

gardens.
68

  Their promotion and education do not seem to create the results experienced elsewhere; perhaps due 

to lack of incentive.  They do not practice stormwater management in a particularly innovative manner. 
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4. Municipal Stormwater Management Practices in America 
The United States Environmental Protection Agency’s Clean Water Act

69
 prohibits all unauthorized discharges 

into surface water.  Authorization is provided through a permit, which requires post construction inspection and 

monitoring.
70

  There are different permits and subsequent monitoring requirements for separate systems and 

combined systems, but each require quality monitoring and define the parameters of monitoring programs.     

1) Seattle, WA 

Design Standards 

Seattle employs Green Stormwater Infrastructure, employing an integrated model for design criteria.
71

  “The 

State of Washington (2004) has adopted an extremely stringent channel protection criterion that requires the 

duration of post-development peak stormwater discharges match pre-development durations for the entire range 

of storms between 50% of the one-year storm and the 50-year event. Designers must use a continuous 

hydrologic simulation model (e.g. HSPF) to demonstrate compliance”.
72

  This means that the development must 

mimic original, pre-development infiltration rates, and developers must show compliance by running the 

development through a simulation storm.  The designs employ green infrastructure rather than focussing on 

extensively on minor system components, and are designed to accommodate variables prevalent to a changing 

climate.   

Water Reduction Strategies 

Seattle had 62 green roofs as of December 2009
73

.  The city has a green factor landscape design requirement, 

which mandates low impact development
74

 of 30% equivalent plant coverage in residential zones and 50% in 

multi-family residential zones
75

.  The aim is for development to closely resemble natural infiltration rates, 

which decrease runoff.  Permeable paving, rainwater harvesting and green roofs all contribute to a better score 

on the green factor
76

.   One of Seattle’s most innovative projects was the Street Edge Alternatives Project
77

, 

which retrofitted a residential street with low impact development.  “City engineers designed the system to 

reduce the peak discharge rate and volume from a two-year 24-hour storm event (1.68 inches) to 

predevelopment conditions”.
78

 

Innovation and Education 

Seattle provides education on the low impact development that they mandate.  Their mandate is innovative and 

provides a score based on how well sites resemble pre-development infiltration rates.  This demonstrates 

commitment to stormwater management.   

2) Portland, OR 

Design Standards 

Portland design criteria is a 1-in-10 year return period storm,
79

 and they utilize Lidar technology
80

.  They 

employ continuous simulation models in their facilities design.
81

 Their permit (under the Clean Water Act) 

requires that they conduct stormwater quality monitoring
82

.  They must monitor the parameters set out in the 

American Environmental Protection Agency’s Separate Stormwater Sewer (MS4) Permit: 3 times yearly 

conventional field monitoring of mercury, pesticides, metals, and nutrients.
83
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Water Reduction Strategies 

The city of Portland implemented a “Grey to Green”
84

 initiative in 2008.  The initiative utilizes green roofs 

(ecoroofs) and green streets (featuring low impact development)
85

, but also emphasizes revegetation with native 

plants in natural areas.  This design facilitates water filtration, and will “better able to adapt to climate 

changes”
86

.  Stormwater is managed through restoration projects that improve water quality, reduce storm water 

pollution, and provide erosion control – ultimately enhancing fish and wildlife habitat.
87

  Additionally, the city 

encourages Portlanders to plant trees.  This is facilitated through utility bill rebates and the purchase of trees at 

discounted rates
88

.   

Innovation and Education 

Portland’s new design policy requires “design and construction of all new city-owned facilities to include an 

ecoroof (green roof)”
89

  This demonstrates the municipality’s commitment to “greening” the city.  They classify 

the roofs into several categories, one of which is a roof garden and designed for pedestrian use and 

enjoyments
90

.  Roof gardens enhance properties by creating recreation space on the roof of a building.  Like a 

typical green roof, they have double the life expectancy of a conventional roof, and mitigate some of the heat 

island effects.   The city provides education on green roofs and low impact development as ways of mitigating 

stormwater runoff.   

3) Minneapolis, MN 

Design Standards 

Minneapolis uses topographic information from United States Geological Survey topographic maps, or from 

MetroGIS (a regional geographical information system database). This data is used in a continuous simulation 

model.  The Minnesota Pollution Control Agency General Stormwater Permit requires statewide design 

criteria
91

, and water quality monitoring
92

.  As a component of their Pollution Permit, the city of Minneapolis is 

required to monitor water quality at 10 locations.
93

  The city’s design manual indicates the frequency and type 

of sample required for the permit.
94

 According to the design manual, in addition to daily precipitation 

monitoring, they monitor for total suspended solids, total phosphorus, metals, nutrients, and the biological 

properties of the effluent.   

Water Reduction Strategies 

Minneapolis uses integrated stormwater management, looking “at both the movement and content of 

stormwater”.
95

  Water retention and quality are essential to the integrated model employed across Minnesota.
96

  

The Minnesota Stormwater Design Manual instructs on the design of both extensive and intensive green roofs
97

, 

including the plant list and instruction on engineering best practices
98

.  The manual also promotes using 

compost as a soil amendment in post-construction to reduce erosion and increase infiltration,
99

  and porous 

paving and rainwater harvesting.
100

  Their stormwater ordinance requires redevelopment sites (private or public) 

of 1 acre or larger to include on-site stormwater management.  Since its adoption, the ordinance has resulted in 

approximately 700 structural BMPs at over 370 sites within the city.
101

  Minneapolis also requires the 

disconnection of roof downspouts from the sanitary sewage system under their Rainleader Ordinance.
102

  

Removal of rainwater from sanitary systems prevents combined sewage overflows.    

Innovation and Education 

Minneapolis has a Stormwater Quality Credits Program that allows residents and business owners a credit of up 

to 50 percent of monthly stormwater charges.
103

  “The purpose of the quality credits program is to encourage 
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city residents to manage rainwater in ways that help deal with problems arising from stormwater runoff in an 

urban environment.”
104

  The credit is based on the percentage of the impervious surface runoff captured by best 

management practices that contain stormwater on properties.
105

  However, the credits program has not been 

well received, and some suggest that increasing water delivery prices would serve as a better incentive.
106

  As a 

component of their Environmental Protection Act National Pollutant Discharge Elimination System stormwater 

permit, Minnesota must provide public outreach.
107

  Therefore, the state provides accessible education on 

stormwater pollution and prevention.   

4) Philadelphia, PA 

Design Standards 

The pipe capacity in Philadelphia must convey the peak runoff from a ten-year 24-hour rainfall event.
108

 This is 

larger than the norm in Canada, likely because Philadelphia features combined and separate sewer infrastructure 

and must factor the likelihood of an overflow into their calculations.  They also have a permit requiring 

stormwater monitoring and employ continuous simulation modelling in their design standards.   

Water Reduction Strategies 

 Philadelphia employs low impact development to prevent combined system overflows.  They promote 

downspout disconnection to reduce the amount of non-sewage in the sanitary system.
109

  Philadelphia also uses 

integrated site design
110

 which includes soil infiltration testing.
111

  Integrated site design considers soil 

infiltration rates and overland flows to ensure best management of precipitation on-site.  

Innovation and Education 

In 2007 the city instituted a tax credit program for businesses installing a green roof and committing to maintain 

it for five years.
112

  Eligible roofs must cover 50% of the rooftop (or 75 percent of the area structurally able to 

support a green roof).
113

 Philadelphia would then provide a tax credit for 25 percent of the cost of installation, to 

a maximum of $100,000.
114

  The goal was to reduce impervious areas and subsequently reduce runoff.   The 

city is currently undertaking a 25-year plan to turn at least one-third
115

 of its impervious surfaces into green 

areas, thus implementing swales, rain gardens, pervious pavement and other low impact development strategies.  

A 2010 report found that Philadelphia had 64 planned and constructed green roofs at that time, totalling 826,924 

square feet of green roof.
116

  The report predicts that Philadelphia will be one of the greenest cities in the USA 

by 2015.
117

 

These incentives are coupled with education programs that empower residents to make the changes needed to 

reduce runoff in Philadelphia.  

5) Chicago, IL   

Design Standards 

Chicago has both combined and separate storm sewers.  They must be designed to convey at least a 5 year 

return period storm event “without surcharge”.
118

  Chicago utilizes continuous simulation modelling software 

(including SWMM) to design their stormwater management infrastructure.
119

   They also encourage 

geotechnical investigations, enabling integrated designs that consider soil permeability for infiltration areas.
120
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Water Reduction Strategies 

Chicago has identified a number of consequences stemming from poor stormwater management in the 

municipality.   They include backflows into Lake Michigan, flooding, and combined sewer overflow (CSO).
121

  

The disconnection of downspouts is also encouraged, when feasible, under the plumbing provisions set out in 

the Municipal Code, Article XI, Section 18-29-1101.2.3.
122

    Integration of stormwater best management 

practices is identified as the most effective way to prevent flooding and CSOs.  In 2007, the city launched a 

summer rain garden assistance program,
123

 and currently has a rain garden brochure available for residents.
124

  

The city also promotes rain gardens.   “Between 2005 and 2007, Chicago...had a Green Roof Grants Program 

that assisted with the costs of more than 70 green roof projects”
125

 As a result, Chicago now boasts about 500 

green roofs, spanning 2 million square feet
126

.  While this may seem like a lot, it is only 1% of the rooftops in 

Chicago.  

Innovation and Education 

The city of Chicago provides education on its website.  They cover topics ranging including green design, 

rainwater harvesting and permeable paving.  Chicago was one of the first American cities to use low impact 

development as a strategy to reduce stormwater, and their innovations have caught on elsewhere.  

5. Municipal Stormwater Management Practices Internationally 

1) Berlin, Germany  

Water Reduction Strategies 

Berlin has greened 5-30% of the roof space in the city
127

.  It is estimated that Germany adds about 11 million 

square metres of green roofing each year.
128

    Berlin has been using the Green Area Ratio since 1997.  Green 

Area Ratio is an “urban site sustainability metric requiring green infrastructure enhancements on private 

properties”
129

.  This method has been applied elsewhere,
130

 due to its success in Germany.  While 

neighbourhoods are bound to Green Area Ratio by law
131

, Berlin is criticized for a lack of enforcement and 

monitoring
132

.   

Innovation and Education 

Berlin utilizes rainwater harvesting
133

  and provides incentives for on-site stormwater management through a 

calculation of the impervious surface coverage of the site.  Property owners are charged for stormwater based 

on the calculation and can achieve discounts through low impact development and harvesting strategies.
134

  

Potsdamer Plaz is a shopping center in Berlin which demonstrates the city’s commitment to going green.  They 

incorporated a pond for storing and cleaning stormwater, which is then used by the facility for toilet flushing 

and irrigation.
135

 Another aspect of Berlin’s commitment to going green is educating residents on strategies and 

benefits of stormwater management.   

2) London, United Kingdom   

Design Standards 

In England the design flood used for culverts is a 100-year return period is used where there would be severe 

consequence for a flood, whereas 10-year return period design is sufficient for agricultural areas where the 

impact of a surcharge would be less severe.
136

 The majority of London’s sewer system was built in the 19
th
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century, and as such only has the capacity for a 1 in 10 year storm.  New construction in the city is designed for 

a 1 in 30 year storm.
137

  Much of the sewer network is a combined system, and the city of London
138

 estimates 

that 39 million tonnes of untreated sewage is discharged annually.
139

  The city is addressing the discharges by 

constructing two new relief sewers.
140

  While the design criteria is larger than the norm in Canada, this is 

because London uses combined sewers and pipes must accommodate precipitation and raw sewage.   

Water Reduction Strategies 

In the United Kingdom, “all new houses must be rated under the Code for Sustainable Homes”.
141

  Non-

domestic buildings are also rated using the Building Research Establishment Environmental Assessment 

Method, but it is not mandatory.
142

  Rainwater harvesting is a component of these models.    The use of 

permeable paving is encouraged by the city of London,
143

 as are the construction of green roofs and walls.
144

  

Greening of roofs and walls is encouraged because it mitigates the heat island effect.
145

 The goal for Londoners 

is to follow the SuDS plan and keep runoff as near to the source as possible.
146

  This is achieved by the 

provision in Schedule 3 of the Flood and Water Management Act: “development will be required to prevent the 

first 5mm of a rainfall event discharging into the sewer system”.
147

  Compliance with this provision is achieved 

through harvesting rainwater and/or infiltrating it on site. London’s Climate Change Partnership published a 

report in 2009 recommending economic incentives to facilitate the use of integrated low impact development,
148

 

and one which will apply not only to new developments.   Some see the Code for Sustainable Homes as a lost 

opportunity, suggesting it should apply to retrofits and non-residential development.
149

 

Innovation and Education 

Cities in the United Kingdom employ a Sustainable Urban Drainage Systems (SUDS).  The culvert design and 

operation guide requires monitoring for environmental impact (water quality)
150

 and for structural 

performance.
151

  SUDS uses an integrated design which incorporates the hydraulic characteristics of a 

watershed.
152

  Peak flow estimation encompasses a variety of factors including “soils, geology, topography and 

drainage”
153

 of the catchment.  The SUDS Manual recommends finding an exact runoff rate rather than a 

“consistent agreed method for storage design”.
154

  This is accomplished by using catchment-specific data, and 

educating developers on the hydraulic factors relevant to finding exact runoff rates.   

3) Melbourne, Australia  

Design Standards 

Melbourne developments must comply with the Australian Runoff Quality Guide.
155

  Water quality is 

monitored and is to be treated to the best practise reductions of nutrients and suspended solids as specified in 

the Urban Stormwater: Best Practice Environmental Management Guidelines.
156

  Melbourne employs 

continuous simulation modelling to account for antecedent conditions on the design of stormwater management 

systems (MUSIC),
157

 and utilizes an integrated and distributed approach that treats the water through WSUD
158

  

They use design criteria for a five year storm event for their minor systems and a one hundred year design storm 

for their major systems.
159

  This is also the norm in Canada. 

Water Reduction Strategies 

The city of Melbourne has an incentive program for water sensitive urban design (WSUD)
160

.   They promote 

swales, wetlands, porous paving, rain gardens, green roofs, and rainwater harvesting.
161

 In 2011 “Melbourne 

Water spent $4.6 million...helping local councils implement Water Sensitive Urban Design to improve the 

health of waterways under the Living Rivers Stormwater Program”.
162
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Innovation and Education 

Melbourne is innovative in their approach to water sensitive urban design.  They are forced to treat rainwater 

like the resource it is, and implement innovative ways of capturing it.  The municipality offers accessible 

education on installing rain gardens
163

 and rain harvesting systems.  Furthermore, the region has a guide for the 

development of constructed wetlands.
164

  The design of drainage mandates consideration of ground topography 

and geomorphology.   

4) Auckland, New Zealand 

Design Standards 

The design criteria for primary (minor) stormwater systems in Auckland are 5 to 10% annual exceedance 

probability165, which equates five to ten-year storm capacity.  Modelling is designed based on four 

hydrological soil groups166 and employs continuous simulation modelling167.  The city began integrated 

catchment studies in 2001, monitoring water quality and the behavior of stormwater in five 

catchments.168   

Water Reduction Strategies 

Auckland has a detailed On-site Stormwater Management Manual, including provisions for improving water 

quality through the design. 
169

 Auckland’s State of the Environment Monitoring Programme
170

 assigns protocols 

for monitoring where there is change in the environment due to stormwater discharge.   The Blueprint for 

Monitoring in Urban Receiving Environments
171

 sets out the recommended parameters for monitoring.  They 

conduct monitoring of their river and compile the results in a yearly report.  Sampling parameters include 

nutrients, total suspended solids, and metals.
172

 

Innovation and Education 

Auckland has educational guides for contractors and residents on operation and maintenance of wetlands, 

swales, rain gardens, and permeable pavement.
173

  They have identified that source control is the best way to 

prevent pollution by stormwater, hence the city promotes low impact design and has developed a manual.
174

     

6. Stormwater Management in Saskatoon 

Design Strategies 

The City of Saskatoon employs XP-SWMM continuous modelling, and Light Detection and Ranging (LiDar) 

topography data.
175

 XP-SWMM is dynamic rainfall runoff simulation modelling software, first developed by 

the American Environmental Protection Agency.  LiDar is a technology that uses near infrared light to produce 

high definition, three dimension topography data.  Highly accurate topography data enables sophisticated design 

and accurate results from modelling software.  The guidelines for design in Saskatoon are set out in the City of 

Saskatoon New Neighbourhood Design and Development Standards Manual.
176

  In Saskatoon the major system 

components
177

 are designed to accommodate a 1-in-100 year design storm event.
178

  This is typical in Canada.  

Saskatoon’s minor system components are designed to accommodate 1-in-2 year event.
179

  This is smaller than 

most other city’s design criteria for the minor system.   

Water Quality Monitoring 

Saskatoon monitors the biological properties of the river and some stormwater outfalls,
180

 but does not currently 

have a program for monitoring other properties such as total dissolved solids and metals. The Environmental 
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Management and Protection Act (EMPA) of Saskatchewan does not currently regulate storm water quality or 

management, but reserves the right to do so
181

 and prohibits the discharge of effluent harmful to the 

environment.
182

  The province has the authority and jurisdiction to regulate storm water discharge, and may do 

so in the future.  Alternatively, the province of Alberta Environmental Protection and Enhancement Act
183

 and 

other pursuant regulations require municipal stormwater discharge to operate under a permit requiring 

monitoring.  American municipalities are similarly mandated under their permits pursuant the Clean Water 

Act
184

 . The city does not operate under a stormwater permit at this time, but since other provinces and the 

United State mandate operating permits, Saskatchewan may follow suit in the future.
185

  

Water Reduction Strategies  

The City of Saskatoon sells rain barrels
186

 and provides education on Xeriscaping;
187

 a form of low impact 

landscaping that utilizes natural plants which require less watering than typical lawns. Rain barrels decrease the 

amount of precipitation runoff that enters the minor system during a storm event.  Thus, rainwater harvesting is 

a preliminary step in source management of stormwater and the accompanying pollution.    

Innovation and Education 

Saskatoon educates residents on Xeriscaping.  It is a form of low impact development, but does not facilitate the 

storage of runoff like a rain garden.  However, since the plants used do not require as much water as a 

conventional lawn, it is likely that Xeriscaped yards are more permeable than other yards because the water 

tables may not be as full.  Saskatoon does not practice any particularly innovative stormwater management 

strategies, but has demonstrated a commitment to surface storage of runoff by the development of retention 

ponds.  

 

See tables below for how Saskatoon compares to other municipalities in the use of stormwater management 

practices.   
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Table 1 - Comparison of Canadian Cities Use of Stormwater BMPs 

 Denotes use of BMP 

Table 2 - Comparison of Saskatoon to American Cities Use of Stormwater BMPs 
City Ponds WQ 

monitor 
1:5 
pipes 

Int 
Model 

Continuous 
Modelling 

Rain 
Harvest 

Rain 
Garden 

Green 
Roofs 

Pollution 
Prevention 

Educate Swales Perm 
Paving 

Down- 
spout 

Saskatoon              

Seattle              

Minneapolis              

Philadelphia              

Chicago              

Portland              

 Denotes use of BMP 

Table 3 - Comparison of Saskatoon to International Cities Use of Stormwater BMPs 
City Ponds WQ 

monitor 
1:5 
pipes 

Int 
Model 

Continuous 
Modelling 

Rain 
Harvest 

Rain 
Garden 

Green 
Roofs 

Pollution 
Prevention 

Educate Swales Perm 
Paving 

Down- 
spout 

Saskatoon              

Berlin  * * * *         

London              

Auckland              

Melbourne              

 Denotes use of BMP  

Ponds = wetland retention ponds 

1:5 Pipes = at least a 5-year return period storm design criteria (or 1-in-5 year event) 

Int. Model = Integrated Design Modelling 

Perm Pave = Permeable Pavement 

Downspout = Downspout disconnection program. 

*Not Ascertainable due to Language Barrier. 

 

 

 

 

 

 

 

 

 

 

 

 

City Ponds WQ 
monitor 

1:5 
pipes 

Int. 
Model 

Continuous 
Modelling 

Rain 
Harvest 

Rain 
Garden 

Green 
Roofs 

Pollution 
Prevention 

Educate Swales Perm 
Paving 

Down- 
spout 

Saskatoon              
Winnipeg              
Calgary              
Edmonton              
Toronto              
Victoria              
Kelowna              
Red Deer              
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7. Recommendations for Saskatoon 
 

 The city should adopt a larger design criterion for the city’s stormwater infrastructure.  The minor system 

components designed for two year storm events should be scaled to accommodate a five year storm.  

 The city should mandate developers install retention ponds for the purpose of storing and improving the quality of 

stormwater.   

 Saskatoon should enforce water bylaws that mandate disconnection of downspouts.  The city should also mandate 

disconnection of downspouts existing previous to the bylaw.   

 Saskatoon should implement a stormwater quality monitoring program.  

  The city of Saskatoon should provide education and incentives for low impact development and rainwater 

harvesting.  This should be coupled with an increase to water prices, which will provide financial incentive to 

harvest runoff for use in yards and gardens.   

 Saskatoon should adopt a pollution prevention program, which includes a prohibition on the use of phosphorus 

fertilizers in the city.   

 The city of Saskatoon should mandate low impact development and rainwater harvesting in all new developments.  

They should follow Toronto’s example and mandate green roofs on all commercial buildings over a specified size.   

 Saskatoon should use integrated watershed management to address the uncertainties in hydrological elements of 

simulation.  Simulations would benefit from the use of storm generation models and downscaling data from global 

climate models.  This will ensure that designs are the most technically accurate in predicting future precipitation.  

 Step 1: Basic Recommendations 

Saskatoon would benefit from adopting a larger design capacity.  Saskatoon’s minor stormwater systems 

are likely insufficient to convey the increased run-off that will accompany climate change.   All but two of 

the municipalities examined in this report require at least a five year design storm criteria for minor 

components. Saskatoon still employs the two year event design criteria for new storm water sewer 

systems and should mandate the use of larger pipes in all new developments.  While this is complicated 

by the small size of stormwater mains that lead to outfalls, it may be necessary to twin some of those 

routes to accommodate for larger capacities of stormwater.  Saskatoon already integrates stormwater 

retention ponds in a number of new developments, and should continure this practice.  Each location 

should have a few ponds serving as a filtration system.  This will achieve water purification before it 

enters the river.   

The city must diligently enforce water bylaws and the provincial Water Act which prohibit combining 

stormwater with sanitary waste.  Sump pumps from homes must be disconnected from the sanitary 

sewage system, and fines must be enforced for non-compliance.  Stormwater levels will increase with 

climate change, and stormwater effluent in sanitary sewers must be removed.  The city could be found 

liable for negligence if there is a backup resulting from failing to enforce bylaws.  Furthermore, 

municipalities must be mindful of the distinction between policy and operational decisions, as liability 

may be imposed upon decisions considered operational in nature.  The city should employ a technique 

similar to Toronto; mandating and inspecting compliance by quadrant of the city.  In this manner, the 

connections made prior to the bylaw could be disconnected wherever possible.  
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The final component to the basic improvements needed in Saskatoon is a water quality monitoring 

program.  Stormwater effluent may eventually be provincially regulated for quality, but in the meantime 

the city of Saskatoon would benefit from a monitoring program that alerts them of pollution spills and the 

quality of effluent flowing into the river.  Furthermore, it would enable the city to monitor the results of 

low impact development programs and the success of pollution prevention strategies.     

 Step 2: Low Impact Development 

In addition to the approaches above, Saskatoon should install rain gardens, swales and permeable paving.  

These low impact development techniques are inexpensive, improve aesthetics, and hold rainwater on 

the surface for several hours as it infiltrates into groundwater tables.   Ultimately, low impact 

development keeps water out of the underground stormwater infrastructure, and reduces the peak flows 

that can overwhelm the system.  The city should empower residents to install low impact development 

on personal property.  This can be achieved through basic educational days and an educational section on 

the city’s website.  

The city should also implement the use of rain barrels for harvesting rain.   These should be mandated on 

all new public and private developments.  This can be achieved in a similar manner to the rain gardens; 

educate and equip Saskatoon to implement rainwater harvesting.  It keeps water out of the sewers, and 

reduces water consumption.   

Increasing the price of potable water delivery serves as an incentive for rain water harvesting.  Not only 

does the increase serve as incentive to conserve water and use the rain barrels for watering yards, but it 

ensure that waterworks does not experience a deficit.  They require constant revenue to ensure that 

constant water is supplied, and the correct increase should be determined through application of 

formulas that account for a percentage decrease in potable water consumption.   

Saskatoon should employ a pollution prevention strategy that prohibits the use of phosphorus fertilizers 

and other stormwater contaminants.  Phosphorus is a common pollutant in stormwater, and prohibition 

of its use would reduce the total pollutant load in stormwater.   

 Step 3: The Innovative Option 

The city of Saskatoon should ultimately utilize stormwater as a resource rather than sending it 

downstream.  The city should therefore mandate the rainwater harvesting practices set out above.  It is 

recommended that Saskatoon require all new developments include an efficient rainwater harvesting 

system.  Public buildings should be equipped with cooling systems that employ the harvested rainwater, 

and utilize the clear water for toilets and watering yards.  Unlike grey water, clear water from runoff use 

is not prohibited by legislation.  Bylaws that require water harvesting will ultimately extend the lifespan 

of the aging infrastructure in parts of Saskatoon. 

The city should mandate green roofs.  Saskatoon should mimic Toronto’s bylaw requiring new 

construction with a floor space of over 2,000 square meters to devote 20-60% of its roof to vegetation.188 

See the appendix at table 1 for details.  Saskatoon should educate property owners of the benefits of 

green roofs.  Green roofs are a vital component of low impact development.  They reduce run-off, and will 

also reduce the heat island effect. Green roofs serve to purify the rainwater on the roof, and to capture 

some of the flow.  Green roofs can be designed for cold climates, and like other green developments, they 

decrease the city’s reliance on aging underground stormwater infrastructure.189  Furthermore, the 
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temperature stability of green roofs reduces the amount of energy consumed by heating and air 

conditioning the building.  Green roofs are used in Calgary and Minneapolis and are therefore suitable for 

cold climates.     

Saskatoon should also employ integrated watershed management that accounts the uncertainties of 

hydrological elements of simulation.  This integrated approach is used widely by other municipalities in 

light of the variables that accompany climate change.  Integrated management is achieved by utilizing 

software that generates stochastic rainfall data that exceeds historic rainfall data for the region.  

Furthermore, the city would benefit from preparing for climate change by downscaling data from global 

climate models.  This innovative approach would ensure that Saskatoon’s stormwater system was 

prepared for climate change and the excessive runoff predicted.   

8. Conclusion 
Conventional methods of stormwater management are very expensive.  While Saskatoon should use 

larger design criteria for new developments, it would be unfathomable to retrofit the entire system.  

Source controls are the most efficient and effective way to reduce runoff and preserve existing 

infrastructure.  Therefore, the city should focus on low impact development and rainwater harvesting 

and storage, as inexpensive ways to keep the runoff on the surface and out of the underground 

infrastructure.   This will extend the life of the infrastructure and prevent flooding by reducing the 

volume of stormwater.  Ultimately, innovative methods will save the city money while protecting the 

environment.   
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1. Introduction to Stormwater Management 
Stormwater management refers to the strategies used to capture and remove run-off within 

municipalities.  The traditional approach was to drain it directly into nearby surface water ways.  

“Considerable research efforts have been invested in developing alternative approaches to 

conventional stormwater management focusing on rainwater management, infiltration of rainfall 

on site, and detention of runoff during large storm events, rather than piping it directly into urban 

streams.”
1
 Many municipalities are employing new approaches, showing that “rather than 

something to be disposed of, stormwater (is) a resource to be cleansed and enjoyed.”
2
  This 

report will examine a number of methods for harvesting and containing stormwater, rather than 

sending it directly into the South Saskatchewan River.   

Storm water systems are comprised of a major and minor system concept.  Minor systems refer 

to the elements normally associated with rainwater drainage; the underground sewer system, 

street drains, and maintenance covers.  The purpose of this system is rapid removal of storm 

water from the streets to a nearby waterway.  In Saskatoon the minor system deposits directly 

into the South Saskatchewan River.   Directing stormwater to the river raises water quality 

concerns and dependence on a minor system poses the risk of flooding.  There are several types 

of flooding to which Saskatoon is vulnerable.  Pluvial flooding occurs when there are 

“inadequate hydraulic access pathways to the underground sewer system or…the pipes in the 

system have a hydraulic capacity that is less than the flows that are generated by the rainfall 

runoff process”
3
.   Urban flooding may also occur as a result of flooding in the surrounding 

catchment area.  If the adjacent flooding follows flowpaths into the urban area, the result is urban 

flooding.  Another flooding contributor is deteriorization or failure of infrastructure in the minor 

stormwater system.  This is primarily caused by blockages in the sewer either from collapses or 

excess sediments.
4
  As Saskatoon continues to grow, impervious surface area will increase, 

creating more stormwater runoff as a by-product.  The minor system design criteria is small (two 

year event) and likely insufficient to handle increased run-off.   

The major system is best described as the runoff in excess of the capacity of the minor system. 

“This network of planned or unplanned ponding areas and overland flow routes is the ‘major 

system’.”
5
    Successful storm water management systems employ both major and minor system 

components.  This report will recommend that Saskatoon focus on major system strategies to 

conserve the life of the minor system infrastructure.    

Storm water management aims to reduce flood risk.  However, there are other considerations 

related to water quality and environmental protection.  “There are a number of ways to manage 

storm water from a site. This includes conveyance, storage, treatment, re-use, infiltration, and 

evaporation.”
6
  The objective of this appendix is to assess the strengths and weaknesses of the 

current approach to storm water management in Saskatoon.  It will include a comparison to best 

management practices elsewhere, and evaluation of their applicability in Saskatoon.  Ultimately, 

this report seeks to provide recommendations to improve storm water management in Saskatoon.   
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2. Stormwater Management in Saskatoon 
Currently the Saskatoon system follows the conventional approach to stormwater management 

and deposits effluent directly into the river.  In some circumstances the water is directed to 

stormwater basins prior to reaching the main water course.  The basins are designed to slow peak 

flows, and sometimes employ filtration and vegetation to improve water quality.  This serves to 

protect the minor system from overwhelm and can contain or remove some of the pollutants 

carried by the stormwater.  Saskatoon currently utilizes nine dry ponds and eighteen wet ponds 

as a part of the overall stormwater management system.   

Dry ponds act as holding basins for water in excess of the stormwater sewer system.  Rather than 

having excess water ponding in low intersections or on low-lying property, the water flows into 

the pond where it slowly drains into the minor system.   To prevent overloading the stormwater 

sewers, dry detention ponds are designed to hold excess water for about 24 hours.  During that 

time the water is slowly released into the system. While dry detention ponds prevent flooding 

and surcharges, they have very little environmental benefit.  They may allow for minimal 

sediment removal, and also filter some of the suspended solids; however, they are merely 

intended to slow the overland flow of the water.  For this reason, wet ponds are preferable in 

Saskatoon.
7
  Wet ponds are also implemented for the purpose of stormwater retention.  However, 

they are constructed in a manner that allows for some filtration of the water before it enters the 

stormwater sewer system.  In this way they serve to prevent some pollutants from entering the 

river; effectively improving the water quality of effluent released into the watershed.  Saskatoon 

currently has 18 wet ponds, which remove pollutants and store the water on the surface.   
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Table 1 - Comparison of Canadian Cities Use of Stormwater BMPs 

 Denotes use of BMP 

Table 2 - Comparison of Saskatoon to American Cities Use of Stormwater BMPs 
City Ponds WQ 

monitor 
1:5 
pipes 

Int 
Model 

Continuous 
Modelling 

Rain 
Harvest 

Rain 
Garden 

Green 
Roofs 

Pollution 
Prevention 

Educate Swales Perm 
Paving 

Down- 
spout 

Saskatoon              

Seattle              

Minneapolis              

Philadelphia              

Chicago              

Portland              

 Denotes use of BMP 

Table 3 - Comparison of Saskatoon to International Cities Use of Stormwater BMPs 
City Ponds WQ 

monitor 
1:5 
pipes 

Int 
Model 

Continuous 
Modelling 

Rain 
Harvest 

Rain 
Garden 

Green 
Roofs 

Pollution 
Prevention 

Educate Swales Perm 
Paving 

Down- 
spout 

Saskatoon              

Berlin  * * * *         

London              

Auckland              

Melbourne              

 Denotes use of BMP 

Ponds = wetland retention ponds 

1:5 Pipes = at least a 5-year return period storm design criteria (or 1-in-5 year event) 

Int. Model = Integrated Design Modelling 

Perm Pave = Permeable Pavement 

Downspout = Downspout disconnection program. 

*Not Ascertainable due to Language Barrier. 

 

 

 

 

City Ponds WQ 
monitor 

1:5 
pipes 

Int. 
Model 

Continuous 
Modelling 

Rain 
Harvest 

Rain 
Garden 

Green 
Roofs 

Pollution 
Prevention 

Educate Swales Perm 
Paving 

Down- 
spout 

Saskatoon              
Winnipeg              
Calgary              
Edmonton              
Toronto              
Victoria              
Kelowna              
Red Deer              
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3. The Law: Obligations Regarding Quantity and Quality, Federally 

and Locally, and Liability  
Stormwater can impact the overall quality of water frequented by fish, and of water that is 

received by property owners and communities downstream.  To ensure adequate consideration is 

given to the legal ramifications of stormwater systems, one must first look at the jurisdictions of 

water management.  It is then important to consider the ramifications of legislative breach, and 

also the potential liability resulting from flooding.  

In order to assess the jurisdiction of stormwater management, one must look to a general division 

of powers.  Powers in Canada are divided between the Federal government and the Provincial 

government, with some powers trickling through to municipalities.  The division of powers is 

based on the Constitution Act of 1867
8
, which assigns various areas to the heads of power.  

Section 91 of the Act lists matters of federal jurisdiction
9
, and section 92 lists matters falling 

under the provincial jurisdiction
10

.  Section 91 includes inland fisheries as a matter under the 

power of the federal parliament.  Local works and undertakings are generally matters of 

provincial jurisdiction, except when deemed of national importance.
11

   

1) Federal Legislation 
The federal legislation relevant to stormwater management is the Fisheries Act

12
.  This Act 

applies to stormwater management through its protection of fish.  In spite of the presumed 

jurisdiction of the province over the river as a local resource, The Fisheries Act engages federal 

jurisdiction should there be a deposit of a deleterious substance into water frequented by fish. 

Section 34 defines ‘water frequented by fish’, as Canadian fisheries waters
13

.  Water frequented 

by fish is water inhabited by fish, not unlike the water in the South Saskatchewan River which 

flows through Saskatoon.  This river is the final recipient of all stormwater sewers in the city.  

Section 34 (1)(a) and (b) of the Fisheries Act define deleterious substances as anything specified 

as harmful which is deposited into the water frequented by fish
14

.  Section 34 (1) (c) and (d) 

explain that deleterious substances are so defined by the Governor Council, who is given 

authority to regulate substances
15

.   

The Fisheries Act underwent some changes with the passing of the new omnibus budget bill, 

passed by Senate on June 30, 2012.  Bill C-38 made significant alterations to Section 35 of the 

Fisheries Act.  Section 35 previously prohibited unauthorized work or undertakings resulting in 

“harmful alteration, disruption or destruction of fish habitat”
16

.  The revised prohibition is not 

engaged by an impact on fish habitat, rather it requires actual and serious harm to fish
17

.   Under 

the revisions, deposition of deleterious substances would only engage the federal power if there 

is actual death to fish utilized in fisheries.  The Bill has the effect of passing the jurisdiction of 

fisheries largely to the provinces.    

The omnibus Budget Bill also increased fines for offences under the Fisheries Act.  Previously, 

section 40 set out the fines for breaching the Act at maximums of three hundred thousand.
18

 The 

80



7 
 

new provisions assign minimums at one million, and maximums at twelve million
19

 - 

unprecedented amounts. Although offences will be rare with the more stringent revisions to the 

Fisheries Act, they will be punished much more severely - to a degree where they can no longer 

be absorbed as a cost of business.   The Act provides for exclusion of liability, including 

circumstances where there is an unforeseeable natural event.
20

  

 To summarize federal provisions as they relate to stormwater management, the new provisions 

will place jurisdiction more firmly into the provincial head of power.  However, “it should be 

noted that there are significant legal questions about the ability of the federal government to 

delegate legal responsibility for fisheries to the provinces, which may result in litigation if a 

delegation occurs under the provisions enacted through Bill C-38.”
21

  Time will tell whether the 

delegation of powers is legal, and in the meantime the provinces are free to regulate water and 

the effluent entering waterways.   Under the recent revisions, it is unlikely that the city of 

Saskatoon would engage the Fisheries Act for storm water effluent deposited into the river.   

2) Provincial Legislation 
One of the most significant regulations regarding storm water management in Saskatchewan is 

the Water Regulations
22

.  The Regulations set out the management practices for water in 

Saskatchewan. Significantly, there is a prohibition against combined sewer systems in this 

province
23

.  Historically, combined sewers were the cause of much concern because raw sewage 

overflows could result from storm events that over filled the combined system.  Treating 

combined sewage is also problematic due to the volume of sewage entering the system.  

Saskatoon complies with this regulation by having a separate system for raw sewage and storm 

water.  The raw sewage is piped to the water treatment plant, while storm water is piped to the 

river.   

The Environmental Management and Protection Act (EMPA) of Saskatchewan does not 

currently regulate storm water quality or management, but reserves the right to do so
24

 and 

prohibits the discharge of effluent harmful to the environment.
25

  The province has the authority 

and jurisdiction to regulate storm water discharge, and may do so in the future.  Alternatively, 

the province of Alberta Environmental Protection and Enhancement Act
26

 and other pursuant 

regulations require municipal stormwater discharge to operate under a permit, and the American 

Clean Water Act
27

 requires municipalities across America to comply with permit requirements, 

including monitoring stormwater quality.   

3) Municipal Liability 
The province of Saskatchewan added a clause to The Cities Act in 2006, which seeks to limit the 

liability of the cities within the province
28

. The clause is similar to other provincial legislation on 

municipal liability.
29

  Municipalities are not liable if acting in accordance with statutory 

authority, 
30

 and cannot be found liable for an action that is does not require a finding of 

intention or negligence.
31

  A municipality also cannot be found liable for decisions made with 

discretion and in good faith.
32

 This stems from a principle established by the Supreme Court of 
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Canada in 1989:
33

  municipalities do not owe each resident a private duty of care in exercising 

bona fide discretion in decision making.  In that same year, the court also distinguished between 

policy decisions and their operational implementation – determining that policy decisions are 

excluded from liability (so long as they are made in good faith), while operational 

implementation can be vulnerable to liability.
34

  “The operational aspect of a governmental 

activity includes that manner and quality of an inspection system, and the standard of care 

applied to a particular operation is assessed in light of all surrounding circumstances, including 

budgetary restraints, and the availability of trained staff and the appropriate equipment.”
35

   

 

Municipalities can be found liable for flooding resulting from overloading the sewer system with 

new development and subsequent impervious surfaces.
36

  It was found that flooding resulting in 

part from the city failing to enforce bylaws to disconnect downspouts and that extensive paving 

and that development contributed to the backups. Therefore, municipalities should continue to 

enforce bylaws, especially as they relate to downspout disconnection.  They could be found 

liable for negligence if there is a backup resulting from failing to enforce bylaws.  Bylaws do not 

apply to connections made prior to the law, as those are ‘grandfathered’ in.  Furthermore, 

municipalities must be mindful of the distinction between policy and operational decisions, as 

liability may be imposed upon decisions considered operational in nature.   

4. Beneficial Management Practices  

1) Designing a Stormwater System 
London, UK is a city which has been forced to employ a number of innovative approaches to 

managing stormwater.  The vast degree of urbanisation in the area has created a mostly 

impervious catchment.  They have a combined sewer system, and “around 39 million tonnes of 

untreated sewage is discharged annually through the 57 overflows, and as little as 2 mm of 

rainfall can trigger a discharge. Currently, the overflows occur more than once a week on 

average”.
37

 Although Londoners face challenges that are not present in Saskatoon, we can utilize 

a number of the innovations that they demonstrate.    

Stormwater design analysis benefits from overland flow technologies based on accurate, high 

definition 3-dimentional LiDar (Light Detection and Ranging) data.
38

  LiDar provides detailed 

ground topography of urban and rural settings.  LiDar is a technology that uses near infrared 

light to produce high definition, three dimension topography data.  Highly accurate topography 

data enables sophisticated design and accurate results from modelling software.  “Catchment and 

overland pathway delineation is an essential and important step for both stormwater and sewer 

system modelling studies.”
39

  In spite of new advances in accurate overland flow estimations, 

there are limitations to hydrological models that are currently employed.
40

 Event-based models 

fail to consider climate change, or “represent processes efficiently at a range of scales”
41

.   
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Saskatoon currently employs sophisticated modelling techniques.  XP-SWMM is the modelling 

software used for existing system analysis and for new design verification.  XP-SWMM is 

dynamic rainfall runoff simulation modelling software, first developed by the American 

Environmental Protection Agency.  Analytical modelling is based on LiDar 3-D flow routing.   

Accurate hydraulic models require 3-D data because the floodplain in 2-D leads to computational 

constraints and subsequent “mass balance errors”,
42

 which Saskatoon has reconciled by adopting 

3-D flow routing.  In the design stage, proposed designs are inputted into the model rather than 

LiDar, because the design is not yet built.  The city uses continuous simulation models which 

largely overcome the limitations of event-based models.
43

  They also assess current system 

components using continuous simulation based on LiDar flow routing. This technology enables 

the corporation to accurately predict and reconcile problems that will arise in a storm event or 

events over a continuous simulation range.   

Municipalities benefit from utilizing integrated watershed management in the stormwater 

management process.  A report compiling the opinions of Canadian stormwater experts cited that 

“the recommended approach emphasizes the use of a wide range of combinations of innovative 

measures, rather than focusing on single innovations, in order to hedge against uncertainties and 

to integrate individual efforts between the site, neighbourhood, and watershed levels”.
44

   Experts 

claim that the greatest challenges of stormwater management “are associated with hydrological, 

rather than hydraulic, elements of simulation”
45

.   Hence, an integrated approach is vital to 

overcoming these challenges because it includes several variables,
46

 enabling cities to plan for 

climate change, and design capacities that deliver a consistent level of service.   

 

a. Design and Climate Change 

Climate change poses unique challenges to the design process of stormwater systems
47

.  The 

Traditionally, historic rainfall data is the common input factor to designing.  However, climate 

change is predicted to impact the intensity, duration and frequency of rainfall.  Global climate 

models (GCMs) are the primary tool for predicting climate change.
48

  However, GCMs are 

unreliable at small scales.  New developments seek to reconcile this by “focusing on capturing 

intensities, especially extremes, and the representation of spatial-temporal variability”.
49

 These 

uncertainties can largely be addressed by downscaling the data.
50

    

 

The United Kingdom has advanced technology for climate change design modelling.  

Traditionally, stormwater design used historic rainfall data, but these are not accurate predictions 

as climate change impacts rainfall.   The UK employs rainfall generators such as “Stormpac” and 

“TSRSim”, which simulate design storms that exceed historic rainfall intensity, duration and 

frequency.  TSRSim is preferable because it generates stochastic rainfall time series data which 

has proven “more representative of higher return periods than Stormpac”.
51

  The generated 

weather information is then plugged into a simulation model to retrieve hourly data.
52

  Cities 
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benefit from using an integrated watershed management approach to stormwater design, and 

generated storm modeling to predict storm intensity that exceeds historic data.   

b.  Design Criteria for Major and Minor Components 

The guidelines for design in Saskatoon are set out in the City of Saskatoon New Neighbourhood 

Design and Development Standards Manual.
53

  In Saskatoon the major system components
54

 are 

designed to accommodate a one hundred year, twenty-four hour design storm event.
55

  

Saskatoon’s minor system components are designed to accommodate two year event.
56

  These 

storm descriptors are more accurately described in annual probability.  A one hundred year storm 

has a one percent likelihood of occurring in any given year, whereas a two year storm has a fifty 

percent chance of occurring.  Design storms events are created using historic rainfall data that is 

representative of the severity of storms of each probability level.    

The City of Edmonton’s Design and Construction Standards, Volume 3: Drainage
57

 sets out 

guidelines for storm water management for the city.  The guide is comprehensive, and 

Edmonton, like Saskatoon, does not allow for combined sewer systems.
58

  The Edmonton 

guidelines, however, mandate a larger capacity for storm water systems, thus enabling the 

infrastructure to carry greater volumes of storm water.  Compared to Saskatoon’s mandated two 

year return period event, Edmonton minor systems must accommodate a five year return period 

event.  Edmonton’s system is mandated to increase the capacity of the infrastructure serving a 

large catchment area.  For example, a minor system serving 30 ha or less requires a five year 

system
59

, whereas an area greater than 30ha must have a system that supports 1.25 times the rate 

of volume needed for a five year event.
60

  This approach accounts for the fact that a greater 

impervious area creates greater runoff, and that the rational method of calculation is less accurate 

in a greater catchment area.    

The rational method is an equation for estimating volume of peak flow run-off.   It is widely used 

for determining the size of pipe needed to convey run-off from an area.  The rational method for 

storm run-off formula is expressed as:   

Q = CIA 

        360 

Where: 

Q = discharge in cubic metres per second (design flow rate) 

C = a dimensionless runoff coefficient 

I = the average intensity of rainfall in millimetres per hour 

A = the drainage area in hectares 
61 

The city of Edmonton mandates that the major storm water system be designed to accommodate 

runoff rates and flow characteristic of a one hundred year return period event.  It also has 

provisions regarding depths relevant to landscape gradients.  The guideline mandate that a 

system design be computer tested against four event criteria, all of which are one hundred year 

events.  The management practices they employ allow for some flexibility, accommodating the 

likely volume increases that will accompany climate change.  There is little doubt that climate 
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change will impact the historic rainfall and infiltration rates, and Edmonton mandates reflect 

these predictions.   

Calgary mandates that minor systems accommodate a one in five year event
62

.  The five year 

event design criterion has been required since 1952.
63

  Prior to that, the city allowed for 

construction of minor systems with a design criteria of a two year event.
64

 Major systems must 

accommodate a one hundred year return period event
65

.  These practices align with Edmonton, 

but are unique in that they employ the unit area release rate method, rather than the rational 

method for the sizing of storm trunks.
66

 Calgary abandoned use of the rational method because 

“when the drainage area exceeds 30 ha, there is a marked inequity in trunk capacity (expressed 

as capacity per hectare drained) in the downstream direction.”
67

 The unit area release method 

seeks to avoid this inequity in trunk capacity by uniformly distributing the trunk capacity across 

the trunk tributary.  The formula recommends higher area release rates based on the slope of the 

area.
68

   This method considers more factors, thus is more accurate in designing for large 

drainage areas.   

2) Water Quality Monitoring 
Saskatoon is not mandated to monitor stormwater quality.  According to The Environmental 

Management and Protection Act
69

, the jurisdiction for ordering collection of data is with the 

minister of the environment.  The minister may, in fact adopt additional measures deemed 

necessary for obtaining data on water quality in Saskatchewan
70

.  Furthermore, the Act mandates 

a permit for deposition of harmful effluent into water,
71

 and future amendments may require an 

operating permit similar to others used in North America.     

Water quality in Alberta is governed more strictly than in Saskatchewan.  “Pursuant to the EPEA 

(Alberta’s Environmental Protection and Enhancement Act
72

), the Wastewater and Storm 

Drainage Regulation, and the Activities Designation Regulation, a written authorization is 

required from Alberta Environment for the construction, operation, or reclamation of a storm 

drainage system...”
73

  Operation of such systems require a permit to operate in Alberta, which 

mandates water quality monitoring.   

The city of Edmonton monitors their four largest outfalls, which carry roughly 60% of the storm 

water from the city.
74

    The sampling is automatic, and engaged when the water volume reaches 

a certain point.
75

  Outfalls are monitored for TSS, BOD5, TP, TKN, (NO-2+NO-3)-N, NH3-N, 

Cl-, and E. coli.
76

 As a portion of the approval to operate, the city of Edmonton is also required 

to monitor the quality of the river water.  Sampling includes upstream of the city, at intakes 

throughout the city, and downstream of the city at Fort Saskatchewan.  Samplings at all locations 

occur 12 times per year.  They also sample up and down stream of the city bi-weekly to ensure 

river quality standards are met.  They sample nutrient levels as well as biological properties of 

the river.   They are required to monitor the total loading of the river, and have established total 

loading goals for the quality of the river upon receipt of all effluent from the city of Edmonton.   
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3) Low Impact Development 
Low impact development (LID) is innovative management that controls rainwater at its source.  

The goal is to mimic the predevelopment state of the locations and micromanage and contain the 

water that falls on the site. Municipalities of all climates across North America and Europe are 

implementing techniques for keeping water on lots, utilizing several landscaping and 

development strategies aimed at source control of run-off and pollution.  These lot level 

techniques, the building blocks of LID, employ integrated management practices.  This portion 

of the report examines effective integration of practices, showcasing successful implementation 

by municipalities.   

Calgary 

The city of Calgary has identified the seven source control management most suitable for the 

climate, including vegetated swales, absorbent landscaping, porous pavement, rainwater 

harvesting, and green roofs.
77

  Calgary copes with similar climate challenges to those in 

Saskatoon, and have developed source control practices that work in a cold climate. 

Toronto 

Toronto, like Calgary, has developed a long term plan to mitigate stormwater pollution
78

.  Their 

plan employs educating residents and utilizes innovative source controls.  As with any plan, 

monitoring is essential to assess success and impact.  Toronto is employing monitoring to ensure 

that the correct modifications are implemented over their 25-year Wet Weather Flow Master 

Plan.  

Philadelphia 

In 2011, the watershed authorities in Philadelphia agreed to a $2 billion, 25 year plan to reduce 

the city’s water pollution.  The agreement, beginning in 2011, includes plans to “replace as much 

as one-third of the city’s existing impervious cover – about 4,000 acres – with natural or porous 

surfaces that can intercept stormwater, store it, and then release it at a controlled rate”.
79

  

“Philadelphia is not alone in rethinking water management – although the scale of this project is 

unprecedented. “There’s increasing acceptance by politicians that water cannot be taken for 

granted.”
80

 

Philadelphia employs several LID techniques.  They have a comprehensive implementation 

guide available online for residents and developers.  They are overhauling their system to 

prevent combined system overflows, and are exemplary in their implementation of current  

management practices.  “The Philadelphia Water Department is committed to a balanced "land-

water-infrastructure" approach to achieve its watershed management goals”.
81

  Their 

encompassing approach  makes them a leader in stormwater management.   

a. Rain Gardens 

Rain gardens provide storage for runoff and enhance the aesthetics of a yard.  They are designed 

to hold water for up to 72 hours, while it infiltrates into the ground.  Homeowners can be assured 
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that they are not a breeding ground for mosquitoes, because the standing water drains quickly 

enough to prevent eggs from hatching.   

Rain gardens are used in many cities, promoted as way to reduce runoff, and improve the 

aesthetics of a property.  They are fairly simple to install, and instructions are provided on a 

number of municipal websites, and by the Canadian Mortgage and Housing Corporation.
82

  

These gardens are designed as a depression from surrounding landscape. Runoff flows into the 

depression, waters the native plants in the garden, and slowly infiltrates into the aquifer.  

Figure 1.0 Rain garden design cross section – City of Minneapolis

 

b. Green Roofs 

Green roofs facilitate storage and filtration of stormwater, ultimately reducing the runoff 

generated by an urban property.  According to research conducted in Calgary, Alberta: “in 

summer, depending on the plants and depth of growing medium, green roofs retain 70-90% of 

the precipitation that falls on them; in winter they retain between 25-40%. For example, a grass 

roof with a 4-20 cm (1.6 - 7.9 inches) layer of growing medium can hold 10-15 cm (3.9 - 5.9 

inches) of water.”
83

  While they are more expensive to install than a conventional roof, the 

lifespan of a green roof can be double that of a conventional roof.
84

  Furthermore, the energy 

savings resulting from the green roof exceed the difference in installation prices.  As an example, 

Canadian research indicates that green roofs reduce energy expended on air conditioning in the 

summer by over 75%.
85

  It was found that even a shallow green roof membrane “reduced the 

heat flow through the roof by 70% to 90% in the summer and 10% to 30% in the winter, 

lowering the energy demand for space conditioning in the building”.
86 

Toronto 

Toronto was the first North American city to pass a bylaw
87

 requiring green roofs on some new 

developments.  “Any new construction with floor space of more than 2,000 square meters must 

devote between 20 and 60 percent of its roof to vegetation”.
88

 Toronto’s approach to mandatory 

green roofs on large surfaces is an innovative way to reduce the amount of runoff generated by a 

city.  They are cutting back the impervious surface which will reduce peak flows in comparison 
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to those generated by impervious roof material.  Low impact development reduces the peak flow, 

ultimately preserving the older minor stormwater infrastructure. 
89

 

 

 

Gross Floor Area * 

(Size of Building) 

Coverage of Available 

Roof Space 

(Size of Green Roof) 

2,000 - 4,999 m
2
 20% 

5,000-9,999 m
2
 30% 

10,000-14,999 m
2
 40% 

15,000-19,999 m
2
 50% 

20,000 m
2
 or greater 60% 

 
* Note: Residential buildings less than 6 storeys or 20m in height are exempt from  

being required to have a green roof.  City of Toronto Green Roof Requirement Scale
90

 

                                                                                                                                                                                       

Chicago 

Chicago has identified a number of consequences stemming from poor stormwater management 

in the municipality.   They include backflows into Lake Michigan, flooding, and combined sewer 

overflow (CSO).
91

  Integration of stormwater best management practices is identified as the most 

effective way to prevent flooding and CSOs.  “In 2001, a 20,300 square-foot green roof was 

installed atop Chicago’s City Hall as part of 

Mayor Daley’s Urban Heat Island Initiative.”
92

 

See figure 1.1 for Chigago’s city hall green roof.  

Their green roof initiative was not limited to 

municipal roofs; “between 2005 and 2007, 

Chicago...had a Green Roof Grants Program that 

assisted with the costs of more than 70 green roof 

projects”
93

 As a result, Chicago now “boasts about 

500 green roofs that are either finished or 

underway, according to Department of 

Environment spokesman Larry Merritt, and they 

cover 7 million square feet”
94

.  While this may 

seem like a lot, it is only 1% of the rooftops in 

Chicago, while Germany has green roofs on 15 to 

20 % of the flat roofs in their country.   

 

 Portland 

The city of Portland implemented a “Grey to Green”
95

 initiative in 2008.  The initiative utilizes 

green roofs (ecoroofs) and green streets
96

, but also emphasizes revegetation with native plants in 

Table 1: Toronto’s Green Roof Requirement Scale 

Figure 1.1 Chicago's Green Roof on City Hall 
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natural areas.  This provides better water filtration, and will “better able to adapt to climate 

changes”
97

.  Stormwater is managed through 

restoration projects having the effect of 

improving water quality, reducing storm water 

pollution, and erosion control; ultimately 

enhancing fish and wildlife habitat.
98

  

Additionally, the city encourages Portlanders to 

plant trees.  This is facilitated by cost-reducing 

opportunities, offering utility bill rebates or the 

purchase of trees at discounted rates.
99

   

Portland’s new design policy requires design and 

construction of all new city-owned facilities to 

include an ecoroof (green roof).”
100

  They classify the roofs into several categories, one of which 

is a roof garden and designed for pedestrian use and enjoyments
101

. Roof gardens enhance 

properties by creating recreation space on the roof of a building.  Like a typical green roof, they 

have double the life expectancy of a conventional roof, and mitigate some of the heat island 

effects.  The components of green roofs are demonstrated in figure 1.2.  

 

While green roofs are more expensive than a conventional roof, they are reported have at least 

double the life expectancy of a typical roof.  In addition to the longer life of the roof, green roofs 

save money on energy because they provide insulation for the roof.  Studies by Environment 

Canada indicate that a green roof conserves 30% of the energy used in cooling the building.
102

     

“An energy study undertaken by the City of Chicago estimated that, with whole scale greening of 

the cities rooftops, energy to the value of $100M could be saved each year due to the reduced 

demand for air conditioning”.
103

  Research indicates that green roofs reduce winter heating 

energy consumption by 10%.
104

  “Studies in 

Berlin show that green roofs absorb up to 

75% of precipitation that falls on them. A 

study from Portland confirms similar results, 

with greenroofs mitigating from 65% to 94% 

of runoff”.
105

  Furthermore, they reduce the 

heat island effect and contribute to the 

pervious area on a development.  All things 

considered, there is little doubt that a green 

roof saves money in the long run.    See 

figure 1.3 for an example of a green roof.   

c. Downspout Disconnection 

The city of Toronto has a mandatory downspout disconnection program which comes into effect 

over five years, and will be complete in 2016.
106

 The downspout disconnection strategy is 

comprehensive, offering financial assistance for some residents, exemptions for some types of 

Figure 1.2: The Components of a Green Roof 
1 

Figure 1.3: Example of a residential green roof.  
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connections, and fines for noncompliance.
107

  The city reimburses costs for disconnection for 

seniors, those with a disability, or low-income residents. The reimbursement is up to five 

hundred dollars.  Toronto’s city website offers a “do it yourself” guide that educates residents on 

disconnecting downspouts.
108

   Time will tell if Toronto’s disconnection program is successful. 

d. Swales 

Seattle employs many 

of the techniques 

demonstrated in other 

North American cities, 

but have excelled with 

the use of swales.  “A 

sloped base to facilitate 

this water movement 

distinguishes bioswales 

from rain gardens”.
109

  

Swales are shown to 

reduce runoff volume – 

“even where soils have 

very poor hydraulic conductivity (around 1 mm/h), a 4 m swale/trench can reduce the volume of 

runoff from a typical local road to about 25% of total rainfall”.
110

  Seattle’s Street Edge 

Alternative (SEA) project is the famous retrofit of 2
nd

 Avenue NW, employing natural drainage 

systems to replace old impervious surfaces.  Other cities are modeling their retrofits after the 

Seattle project, with the goal of minimizing the amount of stormwater flowing off the site.  SEA 

has experienced outstanding results. “The first three years of project monitoring has shown that 

98% of wet-season and 100% of dry-season stormwater runoff has been eliminated by the 

project.”
111

 

The project took a typical street and increased pervious surface by narrowing the street and 

creating swales along the edges.  The gutters have sections where the run-off funnels into the 

grassy swale edges and thus the stormwater is managed along the street and not away from the 

source.  The result is a green street that manages virtually all of the stormwater runoff at its 

source.  Seattle demonstrates an innovative way for municipalities to incorporate low impact 

development to keep stormwater on site and out of the pipes underground.    

e. Retention Ponds 

Winnipeg uses constructed wetlands extensively for stormwater management.  They have a 

similar climate to Saskatoon.  Subsequently the runoff, vegetation and stormwater management 

challenges are similar.  Winnipeg employs Natural Plant Solutions to construct their wetlands.   

Native Plant Solutions conducted an educational seminar in Saskatoon in June.  The city of 

Saskatoon is developing a wetlands policy, and looking to incorporate more wetlands into new 

stormwater management systems.   

Figure 1.3: Seattle’s SEA Street Design Transformation.  Credit of SEA Street Design  
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Winnipeg boasts of 48 naturalized stormwater systems.
112

  Saskatoon has some naturalized 

systems as well.  Of note is the constructed wetland system at Lakewood.  The water channels 

through three ponds of nutrient removal before entering the river.  Winnipeg systems are 

designed to maximize nutrient removal by increasing the ratio of vegetation to water.
113

  Total 

phosphorus is one of the main nutrients, and it is removed by vegetation.  There does not seem to 

be any indication of biomass loading in the vegetation, and maintenance requirements are low on 

the ponds.  Saskatoon and Winnepeg report never harvesting the vegetation on their stormwater 

ponds. See figure 1.4 for a stormwater retention pond.   

f. Permeable Pavement  

Minneapolis is a city featuring all stormwater best management practices in a climate similar to 

Saskatoon.  Minneapolis provides simple ways for homeowners to decrease stormwater runoff, 

including the use of porous or pervious pavement
114

.   Permeable pavement is advantageous 

because it allows for water to filter through to the aquifer, hence recharging groundwater.
115

  It 

also reduces the amount of runoff entering the stormwater management infrastructure.  There are 

also claims that permeable pavement lasts longer than conventional asphalt.
116

    

g. Education 

Education is a vital component to improving source control and subsequent reduction of 

pollution.  The city of Calgary employs excellent techniques for educating their community 

about the importance of storm water and protecting the Bow River.  To improve river water 

quality, the city of Calgary launched an educational video titled “The Bow is Below”
117

.  It 

teaches residents about the watershed and how humans impact the river.  Calgary developed a 

stormwater management strategy,
118

 which is another accessible tool informing residents of how 

they can make a difference.  Tools included on the city website are ‘how to’ manuals on rain 

gardens,
119

 and brochures on rain barrels.
120

  They claim that 30% of Calgarians already use rain 

barrels to harvest water from their properties.  The city of Calgary is also dedicated to ‘going 

green’ in development, and promotes green roofs and rainwater harvesting in cisterns and storm 

water retention for property use.
121

   

h. Pollution Prevention 

The city of Calgary employs several pollution prevention 

strategies, including good housekeeping, cleaning catch basins, 

and frequent street cleaning
122

.  Saskatoon also employs these 

pollution prevention strategies. A significant component of 

Calgary’s stormwater management strategy has included 

retrofit stormwater management programs
123

.  These have 

helped reduce the suspended solid loading in the Bow River.  

The Bow feeds into the South Saskatchewan, so initiatives in 

Calgary improve the quality of water in Saskatoon.  Due to 
 Figure 1.6: Courtesy of Allegan County  

 

 

91



18 
 

similar climate, Saskatoon can implement many of the initiatives that Calgary has demonstrated.   

 Some American cities and states have taken their dedication to pollution prevention further, by 

prohibiting the use of phosphorus fertilizers.
124

  Typically these states allow exceptions for golf 

courses establishing turf.
125

  Ann Arbour, Michigan curtailed the use of phosphorus fertilizers in 

2006, and three years later a study showed phosphorus levels in the adjacent Huron River 

decreased by 28 percent.
126

   The use of phosphorus fertilizers is also prohibited in the state of 

Minnesota, which reduces the overall pollutant loading in stormwater effluent.   

i. Rainwater Capture and Use 

Rainwater capture is a simple and cost effective way to not only reduce runoff, but conserve 

water usage.    Most cities have a rain barrel incentive and educational program.
127

 The city of 

Edmonton includes the details of greenhouse gas emission reduction, and cost savings created by 

using harvested water:   

Greenhouse Gas Savings April to October – 7 months  

35.8 m
3
 x 1.7534 kg/m

3
 (water and sewer factor) = 62.771.72 kg 

of GHG emission reductions 

Cost Savings April to October – 7 months  

35.8 m
3
 of water x $2.6392

*
 (water and sewer charges) = $94.48 

*
As of April 1st, 2009 the water rate for residential homes (up to 

60 m
3
) = $1.5625 per cubic metre plus sewer charges of $1.0767 

per cubic metre for a total of $2.6392 per cubic metre.  

One household within the City of Edmonton, having a 

102 m
2
 (1,100 ft

2
) roof surface, can save $94.48 on 

their water bill during these 7 months by using rain 

water to water their lawn and garden. They would 

also reduce their share of GHG emissions by 62.7717 

kg per year.
128

  

Edmonton’s water prices are higher than Saskatoon’s.  Saskatoon has lower water prices than 

any other municipality in this report.  Increases to water prices in Belgium have led to an 

increase in rainwater harvesting.
129

  It fits with the polluter pays concept that Canada shares.   

Municipalities provide incentives for the construction of rainwater cisterns that enable residents 

to harvest runoff,
130

and some regions “prescribe the installation of the rainwater tanks as a 

condition for the issue of a building permit”.
131

  The discharge tax is based upon the volume of 

drinking water supplied, and thus provides incentive to conserve water.  While use may decrease, 

the water supply must remain constant, so a price increase is the only way to simultaneously 

decrease consumption and avoid a deficit for water companies.  Ultimately this strategy serves to 

both keep some runoff out of the infrastructure and reduce potable water consumption.  See table 

2 for costs and benefits of low impact development strategies.   

Figure 1.7: Functioning Rainbarrel - City of Minnesota 
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4) LEED Certification and Stormwater Management 
The city of Calgary also has a sustainable development policy and twelve LEED certified 

Calgary owned/funded buildings.
132

  Most of these buildings achieved a LEED Gold 

certification.  One component of LEED is storm water management for the property.
133

  LEED 

points are earned based on the percentile of rainfall retained on the property during a rainfall 

event.   Stormwater retention points are assigned based on the percentile of rainwater that is 

retained on a property following a rainfall event. 

5. Climate Change and Stormwater Management 
The city of Saskatoon recently partnered with the University of Saskatchewan to conduct a study 

on stormwater management and climate change.  The results of that study are anticipated in 

2014, and will be relevant to future stormwater planning.   

   

Climate change has already impacted the average temperatures and the precipitation in the Berlin 

region,
134

 and it is forecast that the area will experience an increase in the frequency and 

intensity of droughts and extreme weather events.
135

  According to the predictions by local 

climate impact researchers, “by 2055 climate change will have led to a significant rise in average 

temperatures, milder winters and an increase in hours of sunshine and decreasing amounts of 

precipitation in Berlin-Brandenburg.”
136

  A tangible impact is the pollution resulting from 

extreme rainfall events.  The article concludes that increasing the capacities of sewerage 

networks was required to prevent the discharge of highly polluted ‘first flush’ effluent into the 

watercourse.
137

   

 

Parts of Germany use innovative methods for mitigating climate change.  A recent study 

employed the use of rainwater and evapotranspiration to cool urban areas.  They found that 

BMP Typical Initial Cost % Reduction in Water Volume or Pollutants 
Green Roof:  

     Extensive 

     Intensive 

 

$8-10 per sq ft. 

$15-25 per sq ft. 

Cadmium, copper & lead: 95% reduction. Zinc 16% 

reduction, 

Captures/stores runoff: small to moderate storms 

Rain Barrel $20-150 each Captures/stores runoff: small to moderate storms   

Permeable Paving 2-3 times conventional costs Reduces quantity of runoff 

Natural Landscaping Similar to conventional costs Suspended solids & heavy metals (such as cadmium 

and lead): 80% 

Nutrients:(phosphorus, nitrogen)70% 

Reduces residential runoff by 65% 

Rain Garden $3-4 per sq ft Removes runoff and pollution from small storms 
Swales Less than conventional 

landscaping costs 

Suspended solids 30-70% removal, nutrients 10-

30%, retains runoff from small storms 

Detention Basin Similar to conventional costs Reduces stormwater runoff rates and pollution 

Suspended sediments & pollutants: 60-90%  

Nutrients & suspended matter: 40-80% 

Table 2: BMPs, Costs and Benefits  
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“rainwater harvesting measures can play a key role in further mitigation strategies against 

increased surface temperatures and drought. This new approach means to focus rainwater 

management on evaporation rather than infiltration”.
138

 Deforestation leads to reduced 

evaporation and subsequent higher temperatures.
139

  The premise for his work is that rainwater 

management should focus on evaporation rather than the common infiltration approach.  This 

thinking attempts to revert the mindset that evaporation is a loss of precipitation; rather that it is 

the source of precipitation.   

 

The rainwater system at UFA-Fabrik is an example of integrating best management practices 

aiming to mitigate climate change.  This location employs green roofs integrated with a 

rainwater harvesting system.  Covering the building with plants reduces the heat island effect.  

The system captures the first flush of rainwater, which is typically the most contaminated with 

pollutants and nutrients.  The polluted runoff is directed to a constructed wetland, where it is 

treated with vegetation.  Ultimately, the collected rainwater is used for toilets and irrigation on 

the property.  This system could easily be employed in Saskatoon, since clear water (rainwater) 

is not regulated.   

 

The Institute of Physics in Berlin-Adlershof is of note because it utilizes façade greening 

systems, demonstrating the effect of shading and evapotranspiration on the energy performance 

of the building.  One of the unique features of the building is that it is not connected to 

stormwater sewers
140

.   Stormwater is infiltrated into the groundwater only in areas that are 

vegetated to improve the quality of the water entering the watershed.
141

 The building also utilizes 

air conditioning through “evaporative cooling units...(that) use rainwater to cool air by the 

process of evaporation”.
142

  Research indicates that compared to a conventional cooling system, 

the evaporative cooling units decrease energy consumption for cooling by 80 to 90% annually.
143

  

The study notes that rainwater is superior to tap water for use in cooling systems, because it has 

no salt/lime and is therefore low in electrical conductivity, and also reduces the amount of 

wastewater by half.
144

   

 

Whereas Canadian uses for rainwater are limited to irrigation and toilet flushing, these European 

management practices utilize rainwater and green architecture in a way that promotes 

sustainability on a large scale. Furthermore, green approaches seem to impact the effects of a 

changing climate.  European studies show that evaporation is vital to maintaining a stable 

climate.  Furthermore, green roofs and facades decrease the impact on the infrastructure as a 

whole, by utilizing rainwater, purification and slowing the flow that reaches the pipes.  

Ultimately “rainwater harvesting measures which focus on evaporation rather than infiltration 

have tremendous potential to decrease the environmental impacts of urbanization”
145

.  This 

approach serves several goals and is one that Saskatoon would benefit from employing.   
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Germany subsidizes information campaigns in favour of innovative equipments for water 

conservation. Second, some communities prescribe the installation of the rainwater tanks as a 

condition for the issuance of a building permit, and give a grant that partly covers the 

investment.
146

 Third and above all, households with tanks indirectly benefit from a reduction on 

the tax on wastewater discharges. Like Belgium, the wastewater tax is calculated on the basis of 

the volume of drinking water supplied.
147

 

6. Recommendations for Saskatoon 

 The city should adopt a larger design criterion for the city’s stormwater infrastructure.  The 

minor system components designed for two year storm events should be scaled to 

accommodate a five year storm.  

 The city should mandate developers install retention ponds for the purpose of storing and 

improving the quality of stormwater.   

 Saskatoon should enforce water bylaws that mandate disconnection of downspouts.  The 

city should also mandate disconnection of downspouts existing previous to the bylaw.   

 Saskatoon should implement a stormwater quality monitoring program.  

  The city of Saskatoon should provide education and incentives for low impact 

development and rainwater harvesting.  This should be coupled with an increase to water 

prices, which will provide financial incentive to harvest runoff for use in yards and 

gardens.   

 Saskatoon should adopt a pollution prevention program, which includes a prohibition on 

the use of phosphorus fertilizers in the city.   

 The city of Saskatoon should mandate low impact development and rainwater harvesting in 

all new developments.  They should follow Toronto’s example and mandate green roofs on 

all commercial buildings over a specified size.   

 Saskatoon should use integrated watershed management to address the uncertainties in 

hydrological elements of simulation.  Simulations would benefit from the use of storm 

generation models and downscaling data from global climate models.  This will ensure that 

designs are the most technically accurate in predicting future precipitation.  

 Step 1: Basic Recommendations 

Saskatoon would benefit from adopting a larger design capacity.  Saskatoon’s minor stormwater 

systems are likely insufficient to convey the increased run-off that will accompany climate 

change.   All but two of the municipalities examined in this report require at least a five year 

design storm criteria for minor components. Saskatoon still employs the two year event design 
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criteria for new storm water sewer systems and should mandate the use of larger pipes in all new 

developments.  While this is complicated by the small size of stormwater mains that lead to 

outfalls, it may be necessary to twin some of those routes to accommodate for larger capacities 

of stormwater.  Saskatoon already integrates stormwater retention ponds in a number of new 

developments, and should continure this practice.  Each location should have a few ponds 

serving as a filtration system.  This will achieve water purification before it enters the river.   

The city must diligently enforce water bylaws and the provincial Water Act which prohibit 

combining stormwater with sanitary waste.  Sump pumps from homes must be disconnected 

from the sanitary sewage system, and fines must be enforced for non-compliance.  Stormwater 

levels will increase with climate change, and stormwater effluent in sanitary sewers must be 

removed.  The city could be found liable for negligence if there is a backup resulting from failing 

to enforce bylaws.  Furthermore, municipalities must be mindful of the distinction between 

policy and operational decisions, as liability may be imposed upon decisions considered 

operational in nature.  The city should employ a technique similar to Toronto; mandating and 

inspecting compliance by quadrant of the city.  In this manner, the connections made prior to the 

bylaw could be disconnected wherever possible.  

The final component to the basic improvements needed in Saskatoon is a water quality 

monitoring program.  Stormwater effluent may eventually be provincially regulated for quality, 

but in the meantime the city of Saskatoon would benefit from a monitoring program that alerts 

them of pollution spills and the quality of effluent flowing into the river.  Furthermore, it would 

enable the city to monitor the results of low impact development programs and the success of 

pollution prevention strategies.     

 Step 2: Low Impact Development 

In addition to the approaches above, Saskatoon should install rain gardens, swales and permeable 

paving.  These low impact development techniques are inexpensive, improve aesthetics, and hold 

rainwater on the surface for several hours as it infiltrates into groundwater tables.   Ultimately, 

low impact development keeps water out of the underground stormwater infrastructure, and 

reduces the peak flows that can overwhelm the system.  The city should empower residents to 

install low impact development on personal property.  This can be achieved through basic 

educational days and an educational section on the city’s website.  

The city should also implement the use of rain barrels for harvesting rain.   These should be 

mandated on all new public and private developments.  This can be achieved in a similar manner 

to the rain gardens; educate and equip Saskatoon to implement rainwater harvesting.  It keeps 

water out of the sewers, and reduces water consumption.   

Increasing the price of potable water delivery serves as an incentive for rain water harvesting.  

Not only does the increase serve as incentive to conserve water and use the rain barrels for 

watering yards, but it ensure that waterworks does not experience a deficit.  They require 
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constant revenue to ensure that constant water is supplied, and the correct increase should be 

determined through application of formulas that account for a percentage decrease in potable 

water consumption.   

Saskatoon should employ a pollution prevention strategy that prohibits the use of phosphorus 

fertilizers and other stormwater contaminants.  Phosphorus is a common pollutant in stormwater, 

and prohibition of its use would reduce the total pollutant load in stormwater.   

 Step 3: The Innovative Option 

The city of Saskatoon should ultimately utilize stormwater as a resource rather than sending it 

downstream.  The city should therefore mandate the rainwater harvesting practices set out above.  

It is recommended that Saskatoon require all new developments include an efficient rainwater 

harvesting system.  Public buildings should be equipped with cooling systems that employ the 

harvested rainwater, and utilize the clear water for toilets and watering yards.  Unlike grey water, 

clear water from runoff use is not prohibited by legislation.  Bylaws that require water harvesting 

will ultimately extend the lifespan of the aging infrastructure in parts of Saskatoon. 

The city should mandate green roofs.  Saskatoon should mimic Toronto’s bylaw requiring new 

construction with a floor space of over 2,000 square meters to devote 20-60% of its roof to 

vegetation.
148

 See the appendix at table 1 for details.  Saskatoon should educate property owners 

of the benefits of green roofs.  Green roofs are a vital component of low impact development.  

They reduce run-off, and will also reduce the heat island effect. Green roofs serve to purify the 

rainwater on the roof, and to capture some of the flow.  Green roofs can be designed for cold 

climates, and like other green developments, they decrease the city’s reliance on aging 

underground stormwater infrastructure.
149

  Furthermore, the temperature stability of green roofs 

reduces the amount of energy consumed by heating and air conditioning the building.  Green 

roofs are used in Calgary and Minneapolis and are therefore suitable for cold climates.     

Saskatoon should also employ integrated watershed management that accounts the uncertainties 

of hydrological elements of simulation.  This integrated approach is used widely by other 

municipalities in light of the variables that accompany climate change.  Integrated management 

is achieved by utilizing software that generates stochastic rainfall data that exceeds historic 

rainfall data for the region.  Furthermore, the city would benefit from preparing for climate 

change by downscaling data from global climate models.  This innovative approach would 

ensure that Saskatoon’s stormwater system was prepared for climate change and the excessive 

runoff predicted.   
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7. Conclusion 
The city of Saskatoon employs sophisticated planning and design technology for its stormwater 

system.  Sustainability in the water sector requires a better understanding of watershed and 

ecosystem dynamics and interactions between human activities and nature.  Designs that 

integrate the watershed would improve overall performance of the system, and help mitigate 

impacts of climate change.  Saskatoon is growing, and will need to increase its minor system 

capacity to accommodate increased runoff.    

 

 Retrofitting the entire stormwater is not an option, due to cost and time constraints.  Furthermore 

it is more efficient and much less expensive to use innovative stormwater management and low 

impact development to keep the run-off out of the underground infrastructure altogether.  In this 

case, the more innovative options are less expensive than the conventional methods for 

stormwater management.   Saskatoon provides rainwater harvesting and natural landscaping 

design education.  However, it would benefit from implementing cost-based incentives that 

promote low impact development, managing stormwater at its source and preventing pollution.  

Water quality monitoring would provide a way to quantify success, and ensure protection of 

natural waterways.  Low impact development can be outsourced to residents, who are 

supplemented with an incentive.  Source management of stormwater is more efficient for the 

city, prevents flooding, and even prevents some pollutants from entering the river.  Saskatoon 

should develop a long term plan that utilizes innovative means to keep water out of the 

infrastructure.  
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Date Number Description Debit Credit Balance Budget 
Remaining GL

Beginning Balance $6,800

3/31/2015  R547604
LA PREP - Lunch for Performance Target 
Facilitation/Stakeholder Consultation Meeting - 
March 30, 2015

431.55 20.55 411 x

3/31/2015  APV355714 LAINE, MELANIE - Reimbursement for March 
30, 2015 Consultation meeting Refreshments 47.17 0.6 46.57 x

March Total 478.72 21.15 457.57 $6,342

Ending Balance, July/2015 $6,342

9/22/2015 R547788

Saskatchewan Environmental Society - 2015 Funding 
for Student Action for a Sustainable Future Program 
Initiative 1800 $4,542

Total Expenditures 2257.57

2015 Budget
Publications/State of the Environment ReportAnnual Report 100
Conferences and Workshops 500
Public Education/Information Gathering 6,000
Membership Fees 200
Total 6800

01-5536-103 SASKATOON ENVIRONMENTAL ADVISORY COMMITTEE - Budget - $6,800

457.57

0
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