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In July of 2011, the Maine and New England Chapters were approved by APWA’s International 

Collaborative Committee to participate in a technical visit to Toronto Ontario. Portland, Maine 

and Manchester, New Hampshire are currently entering into the next phase of their Combined 

Sewer Overflow (CSO) Programs, and realized they could learn from a progressive city like 

Toronto. The Ontario Public Works Association members were incredible hosts providing us 

with an intense 48 hours which included meeting with the Ministry of the Environment, technical 

presentations, and site visits. 

Three Cities with water quality objectives 

While all three Cities can claim to be the largest in their respective regions, they are very 

different in size and geography.    

Toronto, being Canada’s largest city and fifth 

most populous in North America, is home of 

nearly three million people. Its metropolitan 

area has over five million residents. The city’s 

geographical area is 243 square miles and has 

29 miles of shoreline which borders Lake 

Ontario.  It is also intersected by two rivers, 

the Humber River and the Don River. Toronto 

has been challenged with brisk development 

within its watershed, combined sanitary lines 

within the older portions of its city, and 

bacteria counts along its beaches and marinas. 

Manchester, the largest city in New Hampshire 

and tenth largest in New England, has a 

population of 110,000. Its metropolitan area 

has 200,000 residents. The city’s geographical 

area is 35 square miles and is bisected by two 

rivers, the Merrimack River, and the 

Piscataquog River. Manchester is challenged 

with aging and failing infrastructure and 

increased regulatory requirements.  

Portland, while Maine’s largest city, has a 

population of 66,000 with a metropolitan population of approximately 265,000which is one-

Toronto Objectives 

Water quality 

1. meet guidelines for water and sediment 
quality 

2. virtually eliminate toxics through pollution 
prevention 

3. improve water quality in rivers and the lake 
for beaches that are healthy for swimming 

4. improve aesthetics 
Water quantity 

5. preserve and re-establish a natural 
hydrologic cycle 

6. reduce erosion impacts on habitats and 
property 

7. eliminate or minimize threats to life and 
property from flooding 

Natural areas and wildlife 

8. protect, enhance and restore natural 
features (eg., wetlands) and functions 

9. achieve healthy aquatic communities 
10. reduce fish contamination 

Sewer system 
11. eliminate discharges of sanitary sewage 
12. reduce infiltration and inflow to sanitary 

sewers 
13. reduce basement flooding 

�



fourth of Maine’s population. Portland is a coastal city with a geographical area of 53 square 

miles; however, only 21 square miles are land due to coves, estuaries and islands with the 

remainder being water. Portland is challenged with multiple impaired streams within the 

community, protection of its estuaries, and elevated bacteria counts along its shores. 

All three cities are CSO communities that recognize the importance of improved water quality as 

it has a direct impact on the community’s way of life by improving aquatic habitat, reducing 

pollution, and increasing recreational opportunities. We wanted to better understand how 

Toronto had approached its CSO challenges and its strategies as our communities were entering 

its next phase of our CSO programs. 

Wet Weather Management 

For Toronto, removing and separating stormwater from the sanitary was a logical strategy easily 

stated, however, much more difficult to implement. This really required a two pronged approach 

to wet weather management which include both the stormwater the sanitary flows.   

Sustainable Stormwater Management 

When did sustainable stormwater management begin in the Toronto region? We might say it 

started in 1946 when the Province of Ontario enacted a law to prevent the loss of life and 

property after Hurricane Hazel had devastated the region. This led to the development of what is 

currently called the Toronto and Region Conservation Authority. The Authority has jurisdiction 

over 6 municipalities and 9 

watersheds which encompass 1,333 

square miles (3,467 sq. km.) which 

extends far beyond the municipal 

boundaries of Toronto. Their role is 

to review and regulate developments 

which have direct or indirect impacts 

on the valleys, streams and wetlands 

along the Lake Ontario Corridor.   

The Authority now owns over 40,000 

acres of land in the Toronto region. 

Their approach to protecting the 

people, land, and water has three 

core components, watershed 

management, restore nature, and 

flood control. While we questioned the far reaching powers of the Authority and seemingly little 

local control, it seemed necessary. Having the ability to have comprehensive control over the 

complete watershed and the conveyance of the stormwater was key to having a successful 

program. To be clear, the Authority also works very closely with the municipalities on these 

common goals. The goals needed to be quantified.  Hence, the Authority developed a Regional 

Watershed Monitoring Program. 

 



Key components of the monitoring program were as follows: 

• Stream Water Quality - assesses a variety of basic water chemistry, metals and 
microbiological parameters; 

• Stream Water Quantity - monitors changes in the water levels of the region's 
watercourses through the use of stream gauges and base flow measurements; 

• Aquatic Habitat and Species - including benthic macroinvertebrates, fish populations, 
algae, fluvial geomorphology and stream temperature; 

• Terrestrial Habitat and Species - monitors flora and fauna species and communities 
through biological inventories and fixed plots and through the use of trained volunteers; 

• Meteorology - monitors the contribution to the Region's hydrology through precipitation 
(rain and snow); and; 

• Groundwater Quantity and Quality is assessed at a series of wells throughout the 
region. 

Being able to quantify the effectiveness of the program provides the ability to evaluate. 

Wet Weather Flow Management Plan (WWFMP) 

In 2003, the City of Toronto approved a $1 Billion plan over 25 years to manage wet weather 
flows.  The Wet Weather Flow Management Plan was developed under the following principles: 

• Recognize rainwater as a valuable resource 

• Manage wet weather flow on a watershed basis 

• Implement a hierarchy of management practices and controls, starting with “at source” 
followed by “conveyance” and finally “end of pipe” controls 

Developed 13 objectives in 4 major categories: 

• Water quality 

• Water quantity 

• Natural areas and wildlife 

• Infrastructure 

The Plan consisted of 8 core components: 

• Public Education 

• Source Control 

• Municipal Operations 

• Basement Flooding Protection 

• Beach Water Quality Improvements 

• Stream and Aquatic Habitat 

Restoration 

• End of Pipe Facilities 

• Monitoring Plan of Effectiveness 

Fast growth in Toronto, led to many older buildings being renovated and living spaces were 
expanded into basement areas elevating risks associated with basement flooding. The issues were 
primarily associated in the older portion of the City. After some severe storms, Toronto had been 
receiving 3,000 to 4,000 flooded basement complaints. This issue became one of eight initiatives 
for the City of Toronto starting their WWFMP. From 2003 to 2008, Toronto spent $97 million 
implementing components of their WWFMP which included: 

• Mandatory downspout disconnection program to protect basements 

• Stream erosion mitigation  

• Constructed conveyance controls 

• Constructed stormwater treatment wetlands and facilities 



• Acquired land for source water protection 

• Developed green standards - to reduce impervious run off 

• Established wet weather flow management guidelines - developing measurable objectives 

• Conducted class environmental assessment for projects along its waters focused on areas 
of concentrated flows. 

Strategies 

As Portland and Manchester begin to implement the next phase of their CSO programs, we 

recognized differences in the approaches based on the communities challenges that they are 

facing.   

In Portland a mix of storage, separation, stormwater treatment and green infrastructure  is 

intended to be used to reduce remaining CSOs per the City’s recently submitted Tier III Master 

Plan to Maine Department of Environmental Protection, but in Manchester sewer separation is 

intended to be used to reduce CSOs and solve capacity issues in the collection system.  

Capture the first flush and send to the treatment plant 

Ninety three percent of rain events in New England are less than one inch.  The first flush 

typically contains approximately 80 percent of storm volumes and 90 percent of the pollutants 

transported by the runoff according to a US EPA report – U.S. EPA, (2010), Stormwater Best 

Management 

Practices (BMP) 

Performance 

Analysis, Region 1, 

prepared by 

TetraTech. 

Portland’s intentions 

are consistent with 

this approach of 

installing horizontal 

storage conduits.  

However, Toronto 

took a different 

approach to storage.   

Due to their unique 

geology and 

proximity to the 

Lake Ontario, they 

opted to construct 

vertical storage.  

Three silos 98 feet 

(30 meters) in 

diameter and 164 

feet deep (50 meters) interconnected with horizontal shafts 10 feet (3 meters) in diameter.  This 

also allowed for the use of lake water to assist in the flushing of the facilities. 

 



Provide Flexibility 

The implementation timelines and costs for each our plans differed significantly, Toronto, 25 

years ($1 billion), Manchester, is proposing 20 years ($165 million) and Portland, 15 years ($170 

million). However, each plan is updated every 5 years where consideration to regulatory drivers 

is incorporated into the program such changing regulations and environmental changes. 

Reduce Volumes of Overflows 

We can all agree on this concept as we strive to eliminate CSOs. Consideration should also be 

given to quality while implementing the plan. Quality of the flows into sensitive areas such or 

beaches, recreational areas, natural habitat, and estuaries are important considerations. 

Consider Storage as a Part of the Plan 

As it relates to water quality, storage is currently viewed as the most cost effective method when 

the captured flows are then treated at a wastewater treatment facility. 

Consider Sewer Separation as a Part of the Plan 

In communities that have aging and failing infrastructures and capacity issues within the 

collection system sewer separation needs to be considered. Sewer separation will allow the 

community to upgrade their collection system and help eliminate basement backups and street 

flooding.  

Evaluate the Implementation Plan 

There are many considerations in the development of an implementation plan.  These projects 

are expensive and highly visible. Evaluate how the plan will bring the most immediate and 

appreciable benefit to your community and the environment. 

Integrate Improvements with the Treatment Facility 

Your treatment facility and pump stations may have underutilized storage and pumping 

capability. System optimization can be part of your plan. In Portland the treatment plant, while 

having a design secondary treatment capacity of 19 million gallons per day is also licensed to 

treat 80 million gallons per day through its primary treatment. 

Don’t Forget your Existing System 

Reacting to system failures detract from completing current goals and projects. The importance 

of developing clear Capital Improvement Programs (CIP) defining future objectives is 

paramount. These CIPs need to be closely coupled with a comprehensive Capacity Management 

Operation and Maintenance (CMOM) Plan.  

Collaboration 

There was much to learn from the City of Toronto. The City has worked and developed some 

impressive programs.  It was evident that without the strong collaboration between the Ministry, 

Authority, and the Municipalities none of these visions could have been achieved.  There was an 

answer to a question which still resonates. When we asked one of Toronto’s Department 

Managers, “What drove these environmental initiatives?” He simply answered, “The people of 

this area felt it was the right thing to do”. That is where collaboration begins. 


