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Executive summary
This report contains the results of a feasibility study focusing on growth
management in Ontario’s Greater Golden Horseshoe (GGH) that was designed to
answer two questions:
•
•

What data are available to assess the capacity of and constraints on existing and
planned water and wastewater systems relative to the availability of fresh
water and the assimilative capacity of the region’s inland water systems?
Using the available data, what types of data products and tools can be developed
to better inform the allocation of growth across the Greater Golden
Horseshoe?

The feasibility study is intended to be part of a three-phase project. In Phase 2,
researchers would integrate and analyze existing data on water and wastewater
systems identified in Phase 1, as well as on environmental and financial constraints
related to servicing growth, with the goal in Phase 3 of creating a decision-support
tool to inform a more rational approach to allocating growth in the Greater Golden
Horseshoe, particularly in communities that are not directly serviced by the Great
Lakes. This report addresses Phase 1 only.
The research is needed because the current approach to directing growth through
population and employment forecasts in the Growth Plan for the Greater Golden
Horseshoe does not take into account current capacity and constraints on municipal
water and wastewater systems. At present, up-to-date information on servicing has
not been assembled in a way that would help the Province and municipalities make
decisions on how growth can best be accommodated in communities across the
Greater Golden Horseshoe.
Phase 1 of the study focuses on identifying data sets that are currently available
(rather than proposing new data collection methods). The scope is limited to water
and wastewater servicing only and excludes stormwater servicing. The focus is on
“inland” water communities in the Greater Golden Horseshoe, that is, those not
serviced by the Great Lakes.
Neptis researchers created an inventory of data sources for information on water
quality and quantity and on wastewater servicing. In particular, the researchers
were looking for data that could be used to measure the capacity of and
constraints on servicing.
The data scan identified more than 30 municipal, provincial, and federal data
sources that provide information on municipal water and wastewater infrastructure
capacity and environmental constraints in the GGH. These include annual reports on
municipal drinking water and wastewater systems, permits to take water, well
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water reports, water quality monitoring data, environmental compliance approvals
for wastewater, sourcewater protection plans, master plans and environmental
assessment reports, and scientific data on geological and hydrological conditions
within the GGH.
The information was evaluated using five criteria: relevancy to the project, usable
data format, data accessibility, coverage of the entire GGH, and currency (frequency
of updating).
The researchers also looked at the potential for linking information from different
sources. While considerable amounts of information on servicing capacity and
constraints exist, these data are collected and maintained by different government
and non-for-profit organizations. Data on capacity and constraints needs to be
linked to data on municipal settlement areas, land budgets, and population
forecasts; environmental data on water quality and the assimilative capacity of
inland water bodies; and financial data on the costs of constructing or expanding
infrastructure.
As part of Phase 1 of the feasibility study, Neptis researchers developed a few
preliminary data products, including spreadsheets containing details on hundreds of
municipal drinking water systems and wastewater treatment plants in the GGH,
linked to settlement area mapping previously created by the Neptis Foundation.
These products can be used to visualize settlement areas by their sources of
drinking water (for example, Great Lakes, inland lakes, rivers, or groundwater
wells) and by receiving waterbodies for wastewater.
Subsequent phases of the project could build on these preliminary data products
and include the measurement of committed and available capacity at water and
wastewater plants. This information can be compared with a survey of areas in
which water supply is limited or in which the assimilative capacity of a river or lake
to receive effluent is limited. The additional information could help to identify “hot
spots” of servicing and/or environmental constraints, which can be mapped and
compared with growth allocations for the affected areas.
Additional information on the costs of upgrading or expanding servicing can also be
collected to connect growth management plans with the costs of infrastructure to
support new growth through tools such as the Cost of Development Model
developed by the Municipal Finance Officers’ Association and funded by Ministry of
Municipal Affairs. The model was designed to help municipalities understand capital
and operating costs associated with new and upgraded infrastructure.
A final product of this project might include the development of a decision-support
system based on a structured and linked geodatabase that can be used by
municipalities and the Province to assess whether areas in which growth has been
allocated have adequate infrastructure to service it, whether local sources of
drinking water are adequate to supply the water needed, and whether receiving
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water bodies have sufficient assimilative capacity to process the increased effluent
loads caused by growth.
The Province of Ontario undertook a similar exercise in the early 1990 to the
current feasibility study. An excerpt from that report emphasizes the importance of
developing a better information and modelling framework for managing growth:
The pressures for significant growth in parts of Southern Ontario are
providing major challenges for local governments. The potential feasibility
and costs of providing water and sewer servicing schemes are of
particular interest. As a consequence, an interministerial Committee was
established to review the existing situation and to provide
recommendations for alternate strategies to accommodate predicted
growth through schemes which will not only be environmentally
appropriate, but which are technically and economically feasible.1
The studies for that servicing review included an inventory of existing and planned
capacity of water and wastewater systems for a select number of municipalities in
the Greater Golden Horseshoe.2
Advancements in mapping, data management, and data collection that were not
available 30 years ago provide an opportunity to better inform growth management
in the Greater Golden Horseshoe. Otherwise, the cost of allocating growth to
communities with environmental or servicing constraints may continue to present
financial and environmental challenges for municipalities and the region as a whole.

1

A Request for Proposals was issued by Ministry of Municipal Affairs on Oct 3, 1990. It included an
evaluation of existing water and wastewater systems and an assessment of groundwater resources.
See South Central Ontario Study. Phase 1 Servicing Review by C.C. Tatham & Associates Ltd., prepared
for the Ontario Ministry of Municipal Affairs. The municipalities covered included Simcoe County,
Dufferin County, Wellington County, Brant County, and the Region of Waterloo.
2 South Central Ontario Study. Phase 1 Servicing Review by C.C. Tatham & Associates Ltd. and South
Central Ontario Study Servicing Review Phase II by Conestoga-Rovers & Associates.
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1.

Introduction

The Greater Golden Horseshoe is forecast to grow to 13.5 million people and nearly
6.3 million jobs by 2041, making it one of the fastest-growing city-regions in North
America.3 In planning for and managing growth, the province and municipalities
need reliable information on the capacity and constraints of servicing infrastructure
in the region.
The project was conceived in three phases with the ultimate goal of achieving a
better understanding of the capacity of water and wastewater infrastructure in the
Greater Golden Horseshoe, as well as the availability of fresh water and the
assimilative capacity of the region’s “inland” water systems (that is, systems other
than the Great Lakes), including lakes, rivers, and aquifers.
Phase 1: Feasibility study to answer two questions:
• What data are available to assess the capacity of and constraints on existing
and planned water and wastewater systems relative to the availability of
fresh water and the assimilative capacity of the region’s inland water
systems?
• Using the available data, what types of data products and tools can be
developed to better inform the allocation of growth across the Greater
Golden Horseshoe?
Phase 2: Data collection and analysis and build-out of spatial database.
Phase 3: Design and build-out of scenario-based decision-support tool to identify
environmental and infrastructural vulnerabilities across the Greater Golden
Horseshoe.
Deliverables from each phase of the project are intended to inform the
implementation of the Provincial Policy Statement, 2014, and of the Growth Plan for
the Greater Golden Horseshoe, 2017. For example, the Growth Plan includes policies
to ensure that “sustainable water and wastewater services are available to support
future growth.”4 This study will also contribute to the implementation of the
Greenbelt Plan, 2017, which contains policies for growth in small towns, villages, and
hamlets within the Greenbelt and for protecting water resources across the region.5
3 Growth Plan for the Greater Golden Horseshoe, 2017, pages 1 and 10.
4 Growth Plan for the Greater Golden Horseshoe, 2006, page 8. The 2017 version does not contain these

exact words but does mention the need to “Improve the integration of land use planning with planning
and investment in infrastructure and public service facilities” and to “Protect and enhance natural
heritage, hydrologic, and landform systems, features, and functions” (see Section 1.2.1, Guiding
Principles).
5 See, for example, section 3.2.3.4 of the Greenbelt Plan, 2017: “Decisions on allocation of growth and
planning for water, wastewater, and stormwater infrastructure shall be informed by applicable watershed
planning in accordance with the Growth Plan” (page 23).
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Ideally, the resulting information and assessment tool can be used to guide
population growth allocations, first by the Province and then by upper- and singletier municipalities across the Greater Golden Horseshoe, to reduce pressure on
areas with environmental vulnerabilities and constraints on infrastructure,
including financial constraints.
In the early 1990s, the Province of Ontario undertook a similar exercise to the
current feasibility study. Then too, the focus was on the need to develop a better
information and modelling framework for managing growth:
The pressures for significant growth in parts of Southern Ontario are
providing major challenges for local governments. The potential feasibility
and costs of providing water and sewer servicing schemes are of
particular interest. As a consequence, an interministerial Committee was
established to review the existing situation and to provide
recommendations for alternate strategies to accommodate predicted
growth through schemes which will not only be environmentally
appropriate but which are technically and economically feasible.6

2.

Scope of report

This report describes the results of the Phase 1 feasibility study, undertaken to find
out what information is collected by governments and other entities on water and
wastewater infrastructure capacity and environmental constraints.
There are three important limits to this feasibility phase:
1. The data scan was limited to existing data sources, to maximize the usage of
available information and to avoid triggering a lengthy and expensive exercise
proposing new forms or methods of data collection.
2. The study is restricted to water and wastewater servicing only; stormwater
management and other forms of infrastructure are not included at this stage,
although stormwater is a necessary and important part of the full picture of
water infrastructure in the region.
3. The water and wastewater facilities of greatest interest are those that draw
water from or release effluent to water bodies other than the Great Lakes
(referred to in this report as “inland” water systems).7

6

A Request for Proposals was issued by the Ministry of Municipal Affairs on Oct 3, 1990. It included
an evaluation of existing water and wastewater systems and an assessment of groundwater
resources. See South Central Ontario Study. Phase 1 Servicing Review by C.C. Tatham & Associates Ltd.,
prepared for the Ontario Ministry of Municipal Affairs. The municipalities covered included Simcoe
County, Dufferin County, Wellington County, Brant County, and the Region of Waterloo.
7 Although concerns with water quality remain in some parts of the Great Lakes and capacity at water or
wastewater treatment plants on the Great Lakes may in some cases be limited, in general, water quantity

9 NEPTIS FOUNDATION

The Capacity of and Constraints on Water and Wastewater Systems in the Greater
Golden Horseshoe: Report on Phase I
The data scan and inventory drew on a search of government and other websites,
interviews with more than a dozen informants representing different data sources
at the municipal, provincial, federal, and conservation authority levels, and a
workshop with more than a dozen participants from provincial government
ministries and conservation authorities, who provided feedback on the results of
initial data scan.
The results of the feasibility study are framed in the context of the near- and longterm data products and tools that can be used to inform growth allocations.

3.

Why is this study important?

One of the problems that the 2006 Growth Plan for the Greater Golden Horseshoe was
intended to address was the fact that new infrastructure was being built to service
low-density areas, while existing infrastructure, especially in some older
communities, remained underutilized. Ten years later, the 2017 Growth Plan states:
Increased demand for major infrastructure investments driven by
population growth, the need to renew aging infrastructure and continuing
infrastructure deficits associated with low-density urban sprawl,
combined with relatively scarce financial resources, means an ever greater
imperative to plan to optimize existing assets and make the best use of
limited resources by considering full life cycle costs.8
Despite this concern for optimizing existing infrastructure and minimizing the need
to build costly new infrastructure, population allocations to 2031 in the 2006
Growth Plan were made largely without a detailed study of local servicing capacity
and constraints in the region.
The consultants who prepared the forecasts for the 2006 Growth Plan considered
demographic, social, and economic factors, but incorporated very little in the way of
environmental or infrastructure constraints on growth.9 Most subwatershed-level
stress assessments for groundwater quality and quantity in Source Protection Areas
were done after population allocations were in place.
A further problem emerged during the implementation of the 2006 Growth Plan. As
a Neptis brief pointed out, a policy loophole in the Growth Plan and its supporting
documents allowed for leapfrog development in small towns and villages, known in
the language of the Growth Plan as “undelineated built-up areas” (UBUAs). Certain
municipalities were counting these developments as intensification. The Neptis brief
noted:
and assimilative capacity in the Great Lakes are not considered constrained because of the Great Lakes’
size; the Lakes are thus less vulnerable to the effects of climate change.
8 Growth Plan for the Greater Golden Horseshoe, 2017, Section 1.1, page 2.
9 See, for example, Hemson Consulting Ltd., Greater Golden Horseshoe Growth Forecasts to 2041: Technical
Report, 2012.
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If municipalities are allowed to count new subdivisions in unbuilt areas of
rural settlements as intensification, this will contribute to pressure to
bring in piped services from distant treatment plants at considerable cost,
even though a relatively small amount of population and employment
growth has been allocated to UBUAs. This, in turn, will create pressure to
add more development along or near the path of these pipes.10
The loophole allowing greenfield development within undelineated built-up areas to
be counted as intensification was closed with the release of the 2017 Growth Plan.
In future, only development within the delineated built boundary or the delineated
built-up area is allowed to be counted as intensification.
A further issue is climate change and its potential effects on the water supply.
Although Ontarians (and Canadians in general) tend to take the availability of
abundant supplies of fresh water for granted and are among the highest per-capita
users of water in the world, there are grounds for concern, as the Environmental
Commissioner of Ontario noted in 2017:
Water demand, land use development, and climate change are having
significant impacts on Ontario’s fresh water resources. Hotter, drier
summers reduce the supply of water available to humans and to natural
ecosystems precisely when municipal water demand peaks. Drought
affected many Ontarians in 2016. Ontarians, especially those whose water
does not come from the Great Lakes, can no longer assume they will
always have as much water as they want whenever they want it [emphasis
added].11
This project is intended to show how information on the capacity of and constraints
on servicing infrastructure and inland water systems can be used to develop data
products and tools that can:
•
•
•

Create a regional picture of the current capacity of municipal water and
wastewater treatment plants that draw water from or discharge wastewater into
inland rivers and lakes or use groundwater (aquifers) as a source of water.
Connect infrastructure capacity data to growth allocations for settlements,
using municipal land budget data12 to evaluate those allocations and ensure
growth is directed to areas with adequate infrastructure capacity.
Connect groundwater (aquifer) capacity data, as well as data on the
assimilative capacity of inland waterways and the effects of large subsurface

10 Should rural settlements in the Greater Golden Horseshoe be

a focus for growth? Neptis Brief, March 2017.
http://www.neptis.org/publications/should-rural-settlements-greater-golden-horseshoe-be-focusgrowth
11 ECO, Every Drop Counts: Reducing the Energy and Climate Footprint of Ontario’s Water Use, Annual
Energy Conservation Progress Report, 2016/2017, vol. 1, page 7.
12 This process will benefit from the fact that the Province intends to introduce a standardized form of
land budgeting method to be used throughout the Greater Golden Horseshoe.
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wastewater disposal systems13 on groundwater sources, to growth allocations in
municipalities across the GGH.
Use information from asset management studies, water and wastewater master
plans, and capital project budgets to estimate the cost of building and
maintaining infrastructure in terms of life-cycle costs.

•

Using the information and data products suggested, the Province and municipalities
can better evaluate growth allocations and land supplies in the region in the context
of the environmental and financial costs of servicing growth.

4.

Approach to data scan and inventory

The focus of the data scan was on finding existing sources of information about
capacity, to assess the ability of the existing water and wastewater systems to serve
the current and projected population of the Greater Golden Horseshoe. Although
water quality is important, and problems with water quality may indicate a capacity
problem (such as an aging and overburdened system), the focus was mainly on the
availability of drinking water and wastewater servicing on a scale that either allows
for or precludes growth.
Our focus initially led to the identification of standard compliance reports collected
by various levels of government for water and wastewater treatment plants. This
system consists of information publicly reported by municipalities and
infrastructure operators (such as the Ontario Clean Water Agency), as well as open
data sets and databases from the provincial Ministry of the Environment and
Climate Change and from Environment and Climate Change Canada, largely relating
to water quality monitoring. Feedback on early drafts of this report helped us
identify other sources of data.

4.1

Capacity vs. constraints

Although the project examines both “capacity and constraints,” in many cases,
constraints are simply the reverse of capacity: the environmental, infrastructure,
and financial limits that can influence the scale of settlements and their ability to
accommodate growth. Table 1 indicates some ways of defining and determining
capacity and constraints in water and wastewater services.

These are communal septic systems with “a design capacity in excess of 10,000 litres per day”
(2017 Growth Plan, section 7, page 76). See also Government of Ontario, Large Subsurface Sewage
Disposal Systems; retrieved from https://www.ontario.ca/document/design-guidelines-sewageworks/large-subsurface-sewage-disposal-systems
13
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Table 1: Types of capacity and constraints data
Types of capacity data
Types of constraints data
• Designed capacity of a water or
• Groundwater limits
wastewater plant
• Surface water limits
• Scale and extent of major water and
• Type of water bodies receiving effluent
sewer pipes
• Assimilative limits of water bodies
• Number of connections, and/or
receiving effluent
population served
• Limits on subsurface sewage disposal
• Average and maximum flows through a • Inflow and infiltration data
plant
• Plant and system costs – capital,
• Reserve capacity
operations, lifecycle
• Plant classification
• Drought data; climate change data
• Aquifer capacity and water takings
• Age of water and wastewater system
from aquifers
elements
• Surface water body capacity
• Evidence of failure in water and
• Assimilative capacity of water bodies
wastewater systems
receiving effluent

4.2

Measuring the capacity of water and wastewater systems

A closer examination and comparison of information from various data sources
resulted in the identification of specific data points to estimate the capacity of a
water system. Figure 1 highlights some of the data fields found in water compliance
reports and government databases.
Figure 1: Data fields for understanding water capacity and constraints
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And for wastewater systems, the following data points or data fields were identified:
Figure 2: Data fields for understanding wastewater capacity and constraints

The data scan by Neptis identified more than 30 data sources at the municipal,
provincial, and federal levels that provide useful data on municipal water and
wastewater infrastructure capacity and environmental constraints in the GGH.

5.

Results of data scan and inventory

5.1

Water

Water quality information is tightly monitored in Ontario, following the Walkerton
tainted water tragedy in 2000 and the recommendations of the O’Connor report of
2002. Municipalities are now required to report annually on the quality of their
drinking water and to make this information public on their municipal websites.
What follows is a select list of potential data sources for water treatment plants
organized by level of government. The Appendix contains details about each of the
sources listed below, as well as additional sources of information.

5.1.1 Municipal and Conservation Authority Data Sources
•

Annual Drinking Water Quality report (municipal): A report in PDF format is
published online by municipalities for each settlement area with a municipal
14 NEPTIS FOUNDATION
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•

•

•

•

water system.14 The report provides detailed data on water quality and may also
include information about water takings and capacity.
Annual Flow Summary Reports and Financial Plans for Municipal Drinking
Water Systems (municipal): Flow summaries contain valuable data on
committed and available water capacity, and financial plans may indicate
proposals for expanding capacity. These documents may be posted online or
may be made available only upon request.
Oak Ridges Moraine Groundwater Program (municipalities and
conservation authorities): A partnership of four GTHA municipalities and nine
conservation authorities called the Oak Ridges Moraine Groundwater Program
has created an extensive online database on geology and water resources in the
central and eastern part of the GGH. The program draws on provincial databases
on wells and Permits To Take Water, and updates the information. This
information is not currently accessible to researchers who are not part of the
partnership.
Master servicing plans and environmental assessments (municipal): These
studies by municipalities provide insight into current servicing levels and plans
for future servicing and can help identify areas in which servicing is constrained
as well as municipal proposals for new infrastructure.
Land budgets (municipal): An important part of this project is to bring
together information on water resources and water infrastructure with
information on growth planned for the GGH. The most detailed source of
information would be the individual municipal land budgets, which allocate
population to specific locations in proposed greenfield developments. Between
2006 and 2016, all municipalities prepared these budgets, but the methods used
differ from one municipality to another. The 2017 Growth Plan requires a
standardized method.

5.1.2 Provincial Data Sources
•

•

•

WTP_WS_Water Filtration Plant (MMA): This geodatabase, which was
provided to the Neptis Foundation by the Ministry of Municipal Affairs, contains
information from 2005–2006. It links Drinking Water System information to
mapping coordinates, population served, and average/maximum daily flows.
Drinking Water Information System (MOECC): This MOECC database
maintained by the Drinking Water Programs Branch profiles drinking water
systems across Ontario. The profile information can be linked to other databases,
but does not track flow data.
Permit To Take Water (MOECC): This publicly available database of permitted
water takings is available for download from the MOECC website. Other groups
involved in efforts such as the Oak Ridges Moraine Groundwater Program and

14 Although only settlements with a population of

10,000 or more are required to publish the reports
online, in practice, most smaller communities do so as well.
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Source Water Protection Plans have pointed out limitations in this database, but
have used and updated them for their own work.
Water Takings and Reporting System (MOECC): This web-based reporting
system is used by permitted water users to report actual water takings to the
MOECC. The data are under review for release under the province’s open data
catalogue.
Water Well Information System (MOECC): This publicly available database
with limited information has been used by the Oak Ridges Moraine Groundwater
Program and Source Water Protection Plan consultants for modelling and other
projects.
Provincial Water Quality Monitoring Network (MOECC and conservation
authorities): This publicly available database contains reports on groundwater
quality and quantity. There is also a Provincial (Stream) Water Monitoring
Network that collects information on surface water quality.
Water Quantity Geodatabase (Ministry of Natural Resources and Forestry):
This publicly accessible database is designed to coordinate the maintenance and
collection of Water Budget and Water Quantity Risk Assessment information
completed for Tiers 1 and 2 under the Clean Water Act. Tier 1 and Tier 2
assessments (done at the subwatershed level) are less detailed than a Tier 3 risk
assessment, which “focuses on the local area around the municipal wells and
assesses the risk of the municipal supplies not having a sufficient quantity of
water available to provide the existing and future populations.”15 The
geodatabase allows users to store, query, and view the water budget results
produced for the Technical Assessment Reports for Source Protection Areas.
Once complete, the database may provide new insights into water quantity
management within each jurisdiction.
Source Protection Information Atlas (MOECC): The atlas provides a provincial
picture of vulnerable areas, including 970 municipal Well Head Protection Areas
(WHPA), 150 municipal drinking water Intake Protection Zones (IPZ), Highly
Vulnerable Aquifers (HVA), Significant Groundwater Recharge Areas (SGRA),
and related features.

•

•

•

•

•

5.1.3 Federal Data Sources
Water Survey of Canada (Environment and Climate Change Canada): An
online database known as HYDAT tracks about 2,800 active hydrometric
monitoring stations across Canada that regularly monitor primary water levels
and discharge data, made available in real time. There are currently 603 active
stations in Ontario (data from 2017 available).

•

15

See http://www.protectingwater.ca/planning.cfm?smocid=1426
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5.2

Wastewater

Unlike reporting for water systems, it is not mandatory for wastewater system
reports to be published on municipal websites, although many municipalities do so.

5.2.1 Municipal Data Sources
•

•

Annual Performance Reports for Wastewater Treatment Plants:
Municipalities are required to produce annual reports on the operations of
sewage treatment plants. Some municipalities post this information on their
websites; others provide it only upon request.
Master servicing plans and environmental assessment reports (municipal):
These studies by municipalities and/or their consultants provide insight into
current servicing levels and plans for future servicing and can help identify areas
in which servicing is constrained as well as municipal proposals for new
infrastructure.

5.2.2 Provincial Data Sources
•

•
•

•

STP_Sewage Treatment Plant (MMA): This geodatabase, provided to the
Neptis Foundation by the Ministry of Municipal Affairs, contains information
from 2005–2006, including plant location and type (tertiary, secondary, or
lagoon), but not capacity.
Environmental Compliance Approvals (MOECC): ECAs are required for all
wastewater systems, both municipal and privately owned. The Province
maintains an online database of ECAs, in the form of PDFs linked to a map.
Ontario Wastewater Inventory (MOECC): This database tracks effluent quality
data from approximately 500 municipal wastewater treatment plants under
Environmental Compliance Approval regulations. The data are under review for
release under the province’s open data catalogue.
Drinking Water Information System (MOECC): This database contains
information on municipal wastewater and is maintained by the Drinking Water
Programs Branch, which profiles drinking water systems across Ontario. It
contains profile information that can be linked to other databases, but does not
include flow data.

5.2.3 Federal Data Sources
•

Effluent Regulatory Reporting Information System (Environment and
Climate Change Canada): ERRIS is maintained by the federal government as
part of the monitoring of effluent from wastewater plants under Fisheries Act.
Key data include the final discharge point for wastewater into a receiving water
body (river or lake).
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5.3

Criteria used to evaluate water and wastewater data sources

To evaluate the data sources, Neptis researchers created an evaluation matrix using
the following five criteria:
1. Relevance: Are the data of primary, secondary, or tertiary importance in the
development of an information system or tool to inform population allocation
and land use under the Growth Plan for the Greater Golden Horseshoe, 2017? Of
key interest are data sources that provide information on environmental
capacity and constraints (aquifer capacity and assimilative capacity of water
bodies) and infrastructure flow data, which can be linked to data on design
capacity and allocated/unused infrastructure capacity.
2. Data format: Are the data available in a standardized database format? Are
identical data available on all water and wastewater systems in the Greater
Golden Horseshoe to allow for measurement, comparisons, and mapping? Can
the data be easily imported or downloaded? Some publicly available data are
contained in PDFs published online that can only be added manually to a
database.
3. Accessibility: How shareable are the data? The best value is a data set that is
publicly available and not just internal to provincial government ministries.
4. Geography: Information on servicing is collected by municipalities, and
information about water resources is collected at the level of watersheds by
conservation authorities. For the purpose of growth management, the
information must be available at the Greater Golden Horseshoe scale, the
geography of the Growth Plan, even though the boundaries of watersheds
seldom, if ever, align with municipal boundaries.
5. Frequency: The frequency of collection (ideally, every quarter or year) is
important, although there is a value to one-off data sets such as Source Water
Protection Plans, which provide important context, even if the information is not
current.
A ranking system of 1–3 was developed, with 1 indicating high relevancy for the
project (to complete all three phases), most useful data format, best data accessibility,
best coverage of the Greater Golden Horseshoe, and highest currency with frequent
updating of the data. The results of the evaluation are shown in Figure 3.
The sorting is based on relevance first, followed by format and accessibility. The
table indicates that there is rarely an ideal source that meets every criterion while
providing information directly relevant to capacity, but that a combination of
sources can be used to assemble the necessary information.
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Figure 3: Matrix for evaluating data sources

(Note that sources include all those mentioned in the appendix,
not just those discussed in the text of the report, above.)

5.4

Data quality and availability

The evaluation matrix shows, for example, that a database such as the MOECC
Drinking Water and Information System (DWIS) database was given a score of 1 for
relevancy, 1 for its format, but 2 for accessibility because it is internal to the
Ministry, although MOECC has indicated that data and reports can be provided upon
request. Similarly, annual flow reports were give a score of 1 for relevancy, 2 for
format (because they are in the form of PDFs, rather than in a database), and 2 for
accessibility (because there is some effort required to access the information).
The WTP_WS_Water Filtration Plant and STP_Sewage Treatment Plant GIS data sets
were provided to the Neptis Foundation by the Ministry of Municipal Affairs (MMA).
They contain key information on water and wastewater treatment plants, such as
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the name and location of the treatment plants, including mapping coordinates.
Information on water sources for intake, the plant’s rated capacity, and population
served is available for water treatment plants, but not wastewater plants.
These two data sets are not current, since they were created in 2005–2006.
However, the Neptis Foundation has updated the data to the extent possible and
linked it to its own settlement-area GIS data set. Some preliminary mapping has
been done to show which settlement areas receive water from inland water systems
vs. the Great Lakes and which ones send effluent to inland water systems. This kind
of data set is relevant for completing all three stages of this project and received the
highest ranking for four of the five criteria. However, without a process for updating
the data on a regular basis, the data sets are considered one-off products and given a
3 for frequency of data collection.
MOECC’s Drinking Water Information System (DWIS) appears to contain similar
information to the MMA GIS data sets on water and wastewater plants. These data16
could allow the creation of a more up-to-date foundation on which to build an
information system and tool to inform growth management and land use in the
Greater Golden Horseshoe.
Two databases, the Permits To Take Water (PTTW) and the Well Water Information
System (WWIS), are publicly available. One informant, however, pointed out a flaw
in these databases. There is no common index number that would allow the linking
of the two databases to each other or to municipal data. Without a common index
number, a Permit To Take Water has no retrospective connectivity: that is, new
permits are not linked to a previous permit for the same site. Additional work is
needed to make such links.
The Oak Ridges Moraine Groundwater Program, supported by the municipalities of
Peel, York, and Toronto, as well as nine conservation authorities, has done
considerable work in improving the accuracy and currency of the WWIS, but the
program does not cover the whole Greater Golden Horseshoe. The methods used by
the program could, however, be used at the GGH scale.
In addition, the PTTW, WWIS, and Provincial Groundwater Monitoring Network do
not identify the aquifer from which water is being taken. It is thus difficult to assess
threats or potentially conflicting uses (in the absence of obvious signs of drawdown
or well interference) without extensive analysis of cumulative impacts.
Finally, another informant pointed to the critical importance of linking permit
information to well IDs and actual water takings for the effective management of
water resources. Although water takings are linked to individual wells, a permit can
cover multiple wells. Hence the need to link datasets to individual wells.
16 In 2012, MOECC published the information online in a standardized format. The information is still

online, but cannot be accessed from the main MOECC website. For an example of one page, see:
http://www.downloads.ene.gov.on.ca/files/dwo/report/system_dws=220010752.html
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Our evaluation shows that in addition to DWIS, the following databases could be
accessed and useful:
Water Takings and Reporting: Information is added by permitted water takers
through a web portal.
Municipal Wastewater Effluent Data: Effluent data for approximately 500
municipal wastewater treatment plants across Ontario is available. The Province
is currently deciding whether to include this data set on its open data portal.
Effluent Regulatory Reporting Information System (ERRIS): Maintained by
Environment and Climate Change Canada, this database contains information
and mapping coordinates about discharge points for wastewater treatment
plants and the receiving waterbody.

•
•
•

Municipalities are also required to report flow data for water and wastewater
treatment plants, which they publish either as PDFs posted on municipal websites
or in hard copy, available from municipal offices. Key metrics such as the average
daily flow and/or maximum daily flow (required to calculate the unused or available
capacity of plants) are found in these reports and these data could be manually
added to a database. The process could be expedited if MOECC already has this
information in a database format.

6.

Observations and analysis

6.1

Linking the data

The study shows that linking various Ministry of the Environment and Climate
Change (MOECC) databases and other data sets through unique identifiers such as a
Drinking Water System Number (DWS#), an Environmental Compliance Approval
Certificate (ECA), or even a plant name, is both possible and necessary.
Linking is important. Although municipalities know the capacity of individual plants
in their jurisdiction, the regional picture is missing. Creating a regional picture
involves linking data on water resources and flow with data on water and
wastewater treatment plants. It will also require taking a watershed approach to
develop a cumulative picture of the demands and constraints on each inland
waterbody, such as the Grand River or Lake Simcoe.
We found, however, that while MOECC’s Drinking Water Information System (DWIS)
database has information about design capacity, it does not track average daily
volume of water and maximum daily water and wastewater flow. If the flow data are
not available in a database that can be linked to DWIS, they will have to be linked to
two other databases: the Permit To Take Water information system, which tracks
what water takings are allowed, and Flow Summary Reports published by
municipalities as part of their compliance reporting process.
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Figures 4 and 5 illustrate the ways in which the available data could be linked to
provide a more complete picture of water and wastewater in the region.

Figure 4: Potential linkages for water data sources
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Figure 5: Potential linkages for wastewater data sources

The value of such datasets and databases increases considerably if they can be
linked with other data such as:
•

Municipal settlement area data sets from official plan mapping by the Neptis
Foundation and Ministry of Municipal Affairs to compare environmental and
infrastructure capacity with land use patterns. Of interest would be growth
allocations by settlement area, which are available in municipal land budgets
approved by MMA. These land budgets contain detailed information about the
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types of housing units and the people per unit (PPU) used by municipalities to
allocate population17 to housing units and land for greenfield development and
urban settlement area expansions, where necessary.
Environmental constraints data, such as aquifer limits and the assimilative
capacity of inland lakes and rivers. This component would rely on streamflow,
lake water levels, and water quality data from Environment and Climate Change
Canada, the Ontario Ministry of Natural Resources and Forestry, the Ontario
Ministry of the Environment and Climate Change, and conservation authorities.
These data would allow for estimations of assimilative capacity to determine
where environmental pressures are greatest. This linking would be part of the
decision-support tool in Phase 3 of this study.
The cost of expanding piped infrastructure and municipal water and wastewater
treatment plants to accommodate planned growth to at least 2041 under the
Growth Plan for the Greater Golden Horseshoe.

•

•

6.2

Using Source Protection Plans

Our interviews with key informants indicate uncertainty as to how the extensive
water quality and quantity assessment data collected and modelled by
conservation authorities for Source Protection Plans under the Clean Water Act can
be linked to inform growth management under the Growth Plan for the Greater
Golden Horseshoe.
The Ministry of Natural Resources and Forestry (MNRF) and MOECC were coleaders in the source protection work, but provided funding and guidance to
conservation authorities through separate processes on two separate parts of the
work. Although the studies were subject to technical rules set by the Province,
conservation authorities and their consultants were given leeway to use different
modelling methodologies and data sets, making it difficult to create a standardized
region-wide picture.
MNRF provided most of the funding in the early to middle stages of the source
protection studies (between 2006 and 2013). Its expertise and guidance were
focused on technical assessments in relation to the modelling of water budgets.
The output of the modelled data for water budgets by different conservation
authorities has now been compiled into the Water Quantity Geodatabase, which
provides spatial data on Tier 1 and Tier 2 stress assessments at the subwatershed
level.
This information is now in the possession of MOECC, but the underlying data used
for the assessments are in the possession of individual conservation authorities
(and, in some cases, the consultants they hired). These data include volumetric
estimates of aquifer capacity and water takings estimates used for the modelling.
17 MMA allocates population to single-tier municipalities and to upper-tier municipalities; the latter in

turn distribute these allocations to their lower tiers.
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The MNRF database has not been updated with Tier 3 assessments completed since
the database was originally created.
MOECC led a data collection process with conservation authorities to gather all
mapping of intake protection zones, aquifers, wellhead protection areas, and
significant groundwater recharge areas. MOECC collected standardized vulnerable
area maps submitted by conservation authorities and published the collective
dataset as the Source Protection Information Atlas.18 Raw geospatial data of
vulnerable area mapping can be obtained by contacting the individual conservation
authority for the area of interest. These data identify which conservation authorities
used detailed population projections from the Growth Plan process for scenario
modelling and which used assumptions that were not based on official plans.
The question of how source protection work can be used to paint a regional picture
is the subject of a report for GeoOttawa 2017, which states:
The Source Protection efforts were designed to be locally led watershedbased solutions. The downside of this approach is the difficulty to capture,
amalgamate, and synthesize the large amounts of data generated. Reports,
guided by a prescribed set of technical rules … were prepared by a variety
of consultants and source protection committees. Therefore, the
challenges of this data mining exercise were rooted in the variability of
style and content of reports and inconsistency of the data reported. Other
challenges stem from the way WWIS and PTTW are structured and
maintained.19
This challenge will need to be addressed in Phase 2 of this project.

6.3 Oak Ridges Moraine Groundwater Program and Groundwater
Information Network
As mentioned earlier, the work of the Oak Ridges Moraine Groundwater Program,
although limited by fragmented geography and a shortage of information on the
assimilative capacity of inland lakes and rivers at a regional scale, has the potential
to be expanded across the GGH. Because of their high quality, the data were used
extensively in Sourcewater Protection Plan studies, in the areas in which such data
were available.
The program could serve as a model not only for collecting and updating
groundwater information, but also for building a high-quality database in Phase 2 of
the project. For example, the Oak Ridges Moraine Groundwater Program already
MOECC, Source Protection Information Atlas,
https://www.gisapplication.lrc.gov.on.ca/SourceWaterProtection/Index.html?site=SourceWaterProt
ection&viewer=SWPViewer&locale=en-US
19 Hazen Russell, Natalia Baranova, Marc Hinton, and David Sharpe, “Consolidating the Value of Ontario
Drinking Water Source Protection: Data Mining for Well and Aquifer Information,” paper prepared for
GeoOttawa 2017.
18
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incorporates the Provincial Groundwater Monitoring Network data (water levels
and water quality) in its database.
The database does not currently track sewage treatment plant flows, but key
informant interviews indicate that these data could be added. The database could
easily be modified to track any geo-located coordinate (such as a sewage treatment
plant or well). Any measurement tied to that location (such as pumping rate, water
level, or phosphorous or nitrate levels) could be linked to the existing database at
the GGH scale.
Consultation indicates that the Oak Ridges Moraine Groundwater Program database
is of very high quality and a model initiative in many ways within Southern Ontario.
If Phase 2 (involving the build-out of the spatial database) proceeds, it would also
make sense to bring in the expertise of the Groundwater Information Network
(GIN), a federal program that tracks well records and groundwater information
across eight provinces and in the United States. The Open Geospatial
Consortium (OGC) standards used by this group could be used to build on the work
of the Oak Ridges Moraine Groundwater Program to expand it to the scale of the
GGH. This step would be crucial in integrating the different terminologies
and methodologies used across Southern Ontario to normalize the data and
understand the big picture at a regional scale.

7.

Data gaps

In addition to problems with data that are not standardized, our scan shows that
information is lacking in several areas.

7.1

Non-municipal drinking water systems

Most of the detailed information on drinking water systems is for municipal
services. There are hundreds of non-municipal systems serving small, usually
somewhat isolated, users: campgrounds and resorts, roadside gas stations and
restaurants, rural churches and schools, and so forth. These systems are overseen
by Ontario Public Health, not the Ministry of the Environment and Climate Change,
which oversees all municipal residential systems and non-municipal systems that
serve residential developments and certain designated facilities (such as daycares).
Figure 6 indicates these other types of systems (the information accessible for this
project is shown shaded in green).
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Figure 6: Types of water systems in Ontario

Ontario Public Health provided Neptis with an Excel spreadsheet, which lists the
small-scale systems and makes it possible to locate them on a map, but provides no
information on capacity or flows. Also, the systems are organized by health districts,
which do not correspond exactly to the geography of the Greater Golden Horseshoe.

7.2

Septic systems

Many thousands of septic tanks are located across the GGH, servicing individual
residences or businesses. Some communal septic systems serve groups of houses
and other buildings.20 In areas far from wastewater treatment plants, subdivision
developers may propose large-scale septic systems (known as Large Subsurface
Sewage Disposal Systems).
MOECC collects information on large subsurface systems, but information on
individual septic systems (where they are located, how old they are, and what their
capacity may be) is scattered and hard to assemble. At present, only septic systems
that have been identified as significant drinking water threats in Sourcewater
Protection Plans are monitored and regularly inspected.

7.3

Pipes

Information on treatment plants for water and wastewater is easier to find than
information on distribution and collection systems. Our preliminary review,
however, indicates that data on the size and location of water and wastewater trunk
lines are available not only from sources such as water and wastewater master
servicing plans, but also as GIS shapefiles. Such information could be collected
during Phase 2 data collection and build-out of spatial database.

20 Individual septic systems for single houses are regulated under the Ontario Building Code Act, 1992.

Multi-residential septic systems and systems handling more than 10,000 litres a day are regulated under
the Ontario Water Resources Act, 1990.
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7.4

Aquifers

The capacity and extent of most aquifers is not known precisely, and
hydrogeologists can only estimate the amount of water stored underground.
Current work by the Ontario Geological Survey and the Geological Survey of Canada
may shed more light on this question.
A further problem is that even when aquifers are identified, there is no uniform
protocol for naming them, as noted by staff at the Geological Survey of Canada.
The ad hoc approach currently applied by consultants and municipalities
to the naming of aquifers…can lead to unnecessary confusion and
additional work in attempting to identify the specific aquifer a well or well
field is taking water from. It can also lead to confusion regarding whether
multiple wells are taking water from the same aquifer.21

8.

Preliminary data products

In Phase 1 of this project, the research team used publicly available data sets to
create some preliminary data products to illustrate servicing capacity and
constraints in the region.
The GIS data sets that the Neptis Foundation received from the Ministry of
Municipal Affairs were updated and linked to a settlement area GIS data set as part
of the data inventory process.
The maps presented below represent important first steps towards a better
understanding of the region’s servicing capacity and constraints.

8.1

Water servicing by settlement area

One preliminary data product is the ability to link more than 700 settlement areas22
shown on the Neptis Geoweb by upper- and lower-tier municipalities with a water
treatment plant and/or wastewater treatment plant, as the settlement areas are
linked to more than 260 municipal drinking water reporting areas in the Greater
Golden Horseshoe. With this information, the settlement areas can be mapped by
water source, differentiating settlement areas served by Great Lakes and those
served by inland water systems. Settlements that depend on rivers, small lakes, or

21 Hazen Russell, Natalia Baranova, Marc Hinton and David Sharpe, “Consolidating the Value

of Ontario
Drinking Water Source Protection: Data Mining for Well and Aquifer Information,” paper prepared for
GeoOttawa 2017. See section 4.3.
22 This number includes settlements identified in municipal official plans from across the Greater Golden
Horseshoe. It does not include certain shoreline and resort communities or rural employment areas that
may have municipal drinking water systems.
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groundwater may face greater limits to growth compared with those that draw
water from or discharge it to the Great Lakes.
Note that the settlements identified as “inland” lakes and rivers include settlements
with municipal services that draw on groundwater, and settlements without
municipal water systems in which water comes from private wells, or settlements in
which only some residents draw from a communal water system (such as Omemee).
In Phase 2, it will be necessary to refine these maps.
Figure 7: Settlements by source of water

8.2

Wastewater servicing by settlement area

Another preliminary data product is a spreadsheet that links settlement areas with
the wastewater treatment plant that serves it and indicates whether the settlement
area is served by municipal wastewater treatment or a private sceptic system.
29 NEPTIS FOUNDATION

The Capacity of and Constraints on Water and Wastewater Systems in the Greater
Golden Horseshoe: Report on Phase I
Updated profile information and other data sets from MOECC and Environment and
Climate Change Canada would make creating spreadsheets like this much easier and
less time-consuming to prepare. Linking these data to flow data would also allow for
a high-level assessment of plant capacity in relation to planned settlement areas. It
would also be helpful to include settlements served by large subsurface sewage
disposal systems, since these systems may affect groundwater quality.

8.3

Wastewater treatment plants by receiving body

Another preliminary product is a map displaying data on wastewater treatment
plants in the GGH, identifying those that discharge effluent to inland waterbodies
other than the Great Lakes. For each plant, the underlying information identifies the
name and type of receiving body, the owner/operator, and links to data sources.
Again, profiles from municipal water and wastewater information systems would
allow for further refinements. For most wastewater treatment plants, information is
available on the type of treatment (e.g. secondary, tertiary) and for some plants, on
the number of connections or population served.
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Figure 8: Settlements by receiving waterbody for wastewater effluent

A process could be established to link the GIS data sets to MOECC databases such as
the Drinking Water Information System (DWIS) and to other MOECC and
Environment and Climate Change Canada data sets to allow live updating of these
data sets.

9.

Near-term data products: Assessing the capacity of water
and wastewater plants

Using data from the sources identified, it is possible, with some effort – because
relevant databases are not yet accessible – to create data products in the near-term
to better inform growth allocation.
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9.1

Calculating infrastructure capacity

Municipalities currently do a high-level annual calculation of the capacity remaining
in water and wastewater treatment plants to identify places where growth is putting
pressure on existing services. This calculation uses data from the Annual Flow
Summaries for each water treatment plant and Annual Performance Reports for
wastewater treatment plants.
The currently committed capacity for each facility can be assessed using the
following equation:
AVERAGE DAILY FLOW / AVERAGE MAXIMUM FLOW
–––––––––––––––––––––––––––––––––––––––––––––––
TOTAL DESIGN CAPACITY / RATED FLOW CAPACITY

× 100

=
% COMMITTED CAPACITY OF THE WATER/WASTEWATER TREATMENT PLANT

The resulting percentage is not the whole story, of course. Some apparent shortfalls
in capacity can be addressed by increasing operational efficiencies or decreasing
demand through water conservation efforts. Whether these measures are sufficient
to allow growth in settlements where treatment systems are close to or at capacity
will vary from settlement to settlement.
Nevertheless, a high-level regional picture of infrastructure capacity can be linked to
planned settlement areas through municipal land budgets, information on
sourcewater quantity and quality, and the assimilative capacity of inland lakes and
rivers. The data sources identified can help create this regional picture, but the ease
with which it can be created will depend on whether MOECC and other datasets
identified in this report are made publicly available.
As noted earlier, it is possible to connect information on the amount and type of
wastewater effluent being discharged into a river or a lake, along with the discharge
point and the name of the receiving water body, to data on the assimilative capacity
of the river or lake. This information must be placed in the context of other land
uses, such as agriculture, and other types of runoff, such as stormwater, which add
to the assimilative burden on waterways.

9.2

Calculating the assimilative capacity of lakes and rivers

Assimilative capacity is the relationship between water quality and quantity, land
use (not only urban development, but also activities such as agriculture, aggregate
extraction, and recreational facilities such as golf courses), and the ability of a
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watercourse or lake to resist the effects of landscape disturbance without the
impairment of water quality below levels set by provincial standards. An
assimilative capacity study (ACS) uses scientific modelling to support municipalities
and other legislative authorities in predicting the impacts of land use.23
The assimilative capacity of a waterbody is related to flow conditions and nutrient
loads during a specified period or over a range of expected variations in these
conditions. Understanding assimilative capacity means identifying the maximum
contaminant loadings from the watershed, to assess whether a waterbody will meet
pre-determined criteria for its ecological function and designated use.24
MOECC has expressed concern about the assimilative capacity of groundwater
sources in relation to large subsurface disposal systems, which may not be an
appropriate way to handle sewage in certain areas, depending on the subsurface
geology and hydrogeology. Mapping the geology and water table of the region may
be useful in this regard.
These calculations will help identify “hot spots” of servicing and/or environmental
constraints, which can be mapped and compared with growth allocations for the
affected areas. Information on the costs of upgrading or expanding servicing can
also be collected to connect growth management with the costs of infrastructure.

9.3

Expansion costs

The decision-support system will need estimates of the costs of servicing. Using
information on average per-capita water use and wastewater generation, and
general information on treatment levels for a given type and volume of service, it
may be possible to develop guidelines for estimating the cost of servicing growth.
Information from asset management studies will also be useful in developing cost
estimates for maintaining infrastructure.
One potential decision-support system that could provide estimates of the financial
costs of water and wastewater servicing is the Cost of Development Model created
for the Municipal Finance Officers’ Association. The model, which is still
under construction, is meant to help municipalities understand the financial
implications of new and upgraded infrastructure, such as water and wastewater
treatment plants, as well as major pipes. The model includes both capital and
operating costs and allows for the creation of alternative development scenarios.
23 Lake Simcoe Region Conservation Authority, Assimilative Capacity Study, 2006. Retrieved from

http://www.lsrca.on.ca/watershed-health/reports/assimilative-capacity-study
24 Either empirical or numerical modelling approaches may be used. The assimilative capacity of
systems may be estimated by using a mass balance approach combined with empirical relationships
where sufficient gauge and water quality measurement data exist. Alternatively, a desktop analytical
approach may be used where regional data are available (either to estimate flows or
loadings). Finally, numerical watershed and waterbody models may be used to predict watershed
loading, point source loads, and to ultimately estimate the assimilative capacity downstream
waterbody.
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10. Long-term data tools: Decision support for growth
management
The final stage in this project would be the creation of a decision-support system to
help inform municipalities and the Province whether areas in which growth has
been assigned have adequate infrastructure to service it, whether local sources of
drinking water are adequate to supply the water needed, and whether receiving
water bodies have sufficient assimilative capacity to process the increased effluent
loads caused by growth.
A final deliverable in Phase 3 would be a suite of tools, including an environmental
management model that accounts for the impacts of urban growth, and a Decision
Support System (DSS) that contributes to effective growth planning and water
management decision-making in the GGH. These tools will embody the
understanding derived from and formalized during this data scan and optimize
water management in the face of often-competing stakeholder demands on the
available water resources.
The DSS will rely on meteorological, hydrometric, and operational data, potentially
with the addition of numerical models of the hydrologic and hydraulic
characteristics of the watersheds through which a waterway runs. This system
would allow for monitoring of physical variables within the waterway and model
the outcomes of different potential growth decisions.
In addition, the DSS could predict the impacts of potential future short- and longterm climate scenarios (for example, wetter-than-normal, drier-than-normal, and
average seasonal conditions). The DSS will make it possible to compare the physical
characteristics of the system with different stakeholder needs, such as growth,
water quality and assimilative capacity, flooding and shoreline protection (where
applicable), and the preservation of aquatic habitats.
It is anticipated that the DSS will use advanced, scenario-based assessments to
evaluate the different options available to planners and to identify a preferred
planning or management option. A key advantage of this approach is that it allows
different stakeholder weightings to be identified and agreed upon ahead of time,
enhancing public transparency in the decision-making process. Of course, these
weightings will change over time in response to the varying seasonal and cyclical
needs of different stakeholders, and to changing physical factors, so the DSS needs
to be sufficiently robust to handle these variations in weighting, and to allow for
appropriate operational changes in response to this.
An automated data system that can handle the diverse array of data inputs
identified during Phase 1 of this study would be able to run numerical models or
look up previously modelled scenarios as appropriate, evaluate system responses to
different management options (such as varying and multiple annual cycle models),
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incorporate different stakeholder needs, and suggest a preferred planning outcome
for growth and water management in the GGH.
Servicing decisions are, however, complex and the results of the proposed decisionsupport system would be weighed alongside other factors, such as the protection of
water resource systems or natural heritage features, cultural values and indigenous
interests, the need to focus growth where existing infrastructure can be maximized,
and the financial costs of new infrastructure needed to support growth.

11. Conclusion
The project is conceived in three phases with the goal of achieving a better
understanding of the capacity of existing and planned servicing for water and
wastewater within the context of the assimilative and water-bearing capacity of the
inland water systems of the Greater Golden Horseshoe. This report presents the
results of Phase 1.
Phase 1: The feasibility study sought to answer two questions:
• What data is available to assess the capacity and constraints of existing and
planned water and wastewater systems against the assimilative capacity of
the inland water systems?
• If the data is available, what types of data products and tools can be
developed to better inform the allocation of growth across the Greater
Golden Horseshoe?
Phase 2: Data collection and build-out of spatial database.
Phase 3: Design and build-out of scenario-based decision-support tool to identify
vulnerabilities across the Greater Golden Horseshoe.
This report identifies a variety of data sources in different formats at the municipal,
provincial, and federal levels to assess the capacity of existing and planned water
and wastewater systems against the assimilative capacity of inland water systems.
As noted, the sharing of some data sets by MOECC and Environment and Climate
Change Canada would greatly facilitate the linking of information to create a more
complete and current picture of capacity and provide a framework for ongoing data
collection for settlements in the Greater Golden Horseshoe.
The Source Water Protection Plan process and the work of the Oak Ridges Moraine
Groundwater Program have identified many issues with groundwater. Their work
has, however, been limited by fragmented geography and a shortage of information
on the assimilative capacity of inland lakes and rivers at a regional scale.
The Oak Ridges Moraine Groundwater Program is nonetheless a model not only for
collecting and updating groundwater information in Phase 2, but also for developing
a decision-support system that allows users of the information to query the data and
visualize the results.
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This feasibility study shows that creating a regional picture of capacity will involve
linking existing data sets. For example:
•
•
•

•

The flow reports of municipalities will have to be linked using unique identifiers
such as Drinking Water System numbers or a Permit to Take Water number
because, at this time, the Province does not track flow in its database systems.
Efforts are needed to improve connections between the Permits to Take Water,
Well Water Information System, and water takings information.
Environment and Climate Change Canada has spatial and other information
about discharge points and effluent loadings of wastewater treatment plants that
will be critical to understanding the assimilative capacity of inland water
systems.
Assimilative capacity data tend to be contained in study reports at the municipal
and conservation authority level; we are unaware of any attempt to consolidate
the data, models, and conclusions of such studies at the regional level.

Municipalities already track the capacity of their systems by comparing plant and
well flow rates against rated/design capacity or allowable takings. The challenge
and the opportunity are to create a regional picture and link both water and
wastewater data to existing and planned settlement areas in municipal official plans
and land budgets as well as to assimilative capacity.
Phase 2 of this project will involve data collection and build-out of a spatial database
and could include a study of the potential to expand the Oak Ridges Moraine
Groundwater Program database to include wastewater and other assimilative
capacity information for the entire GGH. Flow and capacity data from municipal
reports can be added to create a high-level regional overlay of the capacity of water
and wastewater systems relative to planned growth. This could be linked to Neptis’s
settlement area database, combining data on population, water sources, and
wastewater treatment plants. This structured database should consolidate source
water and assimilative capacity data, models, and results at the regional level into a
common database and data format that can eventually be the basis of the decision
support system (DSS).
The creation of this foundational database will support the design and build-out of a
scenario-based decision-support tool in Phase 3 to inform the work of the Province
and upper-tier municipalities in growth management across the Greater Golden
Horseshoe.

36 NEPTIS FOUNDATION

The Capacity of and Constraints on Water and Wastewater Systems in the Greater
Golden Horseshoe: Report on Phase I

Appendix 1: Sources of information on water and wastewater
servicing in the Greater Golden Horseshoe
A1

Water: Municipalities and Conservation Authorities

1. Annual Drinking Water Quality Report
Legislation
Applies to

Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

Safe Drinking Water Act, 2002; O. Reg. 170/03, section 11, and
269/03
1. Large municipal residential systems.
2. Small municipal residential systems.
3. Large municipal non-residential systems.
4. Small municipal non-residential systems.
5. Non-municipal year-round residential systems.
Owner/operator (usually a municipality, region, or OCWA)
• Submitted to MOECC.
• Usually published online (mandatory for large municipal
residential systems serving 10,000 or more people) in PDF form
or “given, without charge, to every person who requests a copy.”
Annual, for the calendar year, due last day of February each year.
Under O. Reg. 170/03, each report must:
(a)contain a brief description of the drinking water system,
including a list of water treatment chemicals used by the system
during the period covered by the report;
(b) summarize any reports made to the Ministry under subsection
18 (1) of the Act or section 16-4 of Schedule 16 during the period
covered by the report;
(c) summarize the results of tests required under this Regulation,
or under an approval, municipal drinking water licence or order,
including an OWRA order, during the period covered by the report
and, if tests required under this Regulation in respect of a
parameter were not required during that period, summarize the
most recent results of tests of that parameter;
(d) describe any corrective actions taken under Schedule 17 or 18
during the period covered by the report;
(e) describe any major expenses incurred during the period
covered by the report to install, repair or replace required
equipment;
(f) in the case of a large municipal residential system or a small
municipal residential system, include a statement of where a
report prepared under Schedule 22 will be available for inspection
under subsection 12 (4); and
(g) in the case of a large municipal residential system, small
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municipal residential system or non-municipal year-round
residential system, specify the number of points sampled during
the periods described in subsection 15.1-4 (2) or subsection 15.1-5
(5) of Schedule 15.1 to the Regulation, the number of samples
taken, and the number of points where a sample exceeded the
prescribed standard for lead during those periods.

May also include
Issues/
drawbacks
Other
information

Also, each report contains:
• Name of the water system
• 9-digit works number
• Size (large or small) of the system; (“small” means it serves a
residential development of fewer than 101 units)
• Owner and operator (region, municipality, service company,
Ontario Clean Water Agency)
Details of the system elements (reservoirs, water towers, etc.),
numbers of connections or population served, classification and
water takings by well or Drinking Water System
• System descriptions and formats differ from municipality to
municipality.
• Non-residential and non-municipal systems reports are not
posted online.
• An “Optional Annual Report Template” (form PIBS 4435e01) may
be used.
• May be combined with Annual Flow Summary Report.
• Reports may deal with WTPs and distribution systems
separately.

2. Annual Flow Summary Report
Legislation
Applies to
Prepared by
Submitted
to/publication
requirements

Safe Drinking Water Act, 2002; O. Reg. 170/03, Schedule 22
1. Large municipal residential systems.
2. Small municipal residential systems.
System owner/operator
(a) in the case of a drinking water system owned by a municipality,
the members of the municipal council;
(b) in the case of a drinking water system owned by a municipal
service board established under section 195 of the Municipal Act,
2001, the members of the municipal service board; or
(c) in the case of a drinking water system owned by a corporation,
the board of directors of the corporation.
Not required to be posted online; many municipalities do, but
some do not (e.g., Barrie). Available on request, however.
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Due date/
frequency
Minimum data
requirements

May also include
Issues/
drawbacks
Other
information

Annual, due on March 31, reporting on the previous calendar year.
System’s approval requirements
Drinking water works permit
Municipal drinking water licence
Any orders applicable to the system that were not met at any
time during the period covered by the report; for each
requirement that was not met, must specify the duration of the
failure and the measures taken to correct the failure
• Summary of the quantities and flow rates of the water supplied
during the period covered by the report
• Monthly average and maximum daily flows: for each well or
water source,
• Monthly flow total (m3/month)
• Daily flow average (m3/day)
• Daily flow maximum (m3/day)
• Daily flow peak flow rate (l/sec)
• Number of days of water taking
• Comparison of the summary to the rated capacity and flow rates
approved in the system’s approval, drinking water works permit
or municipal drinking water licence, or, if the system is receiving
all of its water from another system, to the flow rates specified in
the written agreement.
System classification and population served.
• Not required to be posted online.
• Not available for non-municipal and/or non-residential systems.
• No standardized reporting format; some municipalities use
charts and graphics; others put information in tables.
May be incorporated into the Drinking Water Quality Report or
published separately.
•
•
•
•

3. Financial Plans for Municipal Drinking Water Systems
Legislation
Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency

Safe Drinking Water Act, 2002; O. Reg. 453/07
Licensed municipal drinking water systems
Owner of the system at the time of application for a new system or
renewal of a licence for an existing system.
• Ministry of Municipal Affairs
• Owner must “make the financial plans available to members of
the public without charge through publication on the Internet, if
the owner maintains a website on the Internet.”
Before applying for a licence or renewing a licence.
Applies to a period of “at least six years.”
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Minimum data
requirements

Issues/
drawbacks
Other
information

Describes elements of the water system to be added in the six
years for which the report applies. Must include details of the
proposed or projected financial operations of the drinking water
system itemized by:
• total revenues, further itemized by water rates, user charges and
other revenues,
• total expenses, further itemized by amortization expenses,
interest expenses and other expenses,
• annual surplus or deficit,
• accumulated surplus or deficit.
No standardized format.
Financial plans must be approved by a resolution passed by:
• the council of the municipality, if the owner of the drinking water
system is a municipality, or
• the governing body of the owner, if the owner of the drinking
water system has a governing body and is not a municipality.

4. Oak Ridges Moraine Groundwater Program
Legislation
Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

n/a
Toronto, Peel, York, Durham and 9 conservation authorities in the
eastern GGH, and as far north as Georgian Bay. Does not include
Waterloo, Wellington, Dufferin, Niagara, Haldimand, or Brant.
York, Peel, Durham, Toronto and the Conservation Authorities
Moraine Coalition (YPDT-CAMC). CAMC is made up of TRCA, CVC,
NVCA, LSRCA, KRCA, ORCA, LTRCA, GRCA, and CLOCA.
Online, but not public. At present, data and maps are available only
to partners. Some data and maps may be made available to nonpartners through a subscription.
Ongoing.
Data fields include:
• Geology
• Hydrogeology
• Well name
• Well ID
• Boreholes
• Water quality
• Water levels
• Water tables
• Water budgets
• Water taking permits
• Pumping
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May also include

Issues/
drawbacks
Other
information

5a.

• Provincial Groundwater Monitoring Network data (water levels
and water quality).
• Some surface water systems
• Links to relevant PDF reports
Very detailed information on groundwater quality, going back up
to 70 years, depending on the source of the data. Includes MOECC
data, but also goes beyond to include additional information from
municipalities and CAs.
Not available for the entire GGH, although this may happen in
future. Not available to the public, although this too may change.
Mandate: To provide a multi-agency, collaborative approach to
collecting, analyzing, and disseminating water resource data as a
basis for effective stewardship of water resources. The YPDTCAMC Groundwater Management Program is to build, maintain,
and provide to partnered agencies the regional geological and
hydrogeological context for ongoing groundwater studies and
management initiatives within the partnership area.

Source Water Protection Plans and Water Budgets

Legislation
Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency

Minimum data
requirements

Clean Water Act, 2006; O. Reg. 287/07
The legislation applies mostly to municipal residential drinking
water systems (although it is possible to include other systems).
Conservation authorities
• MOECC
• Published online at https://www.ontario.ca/page/sourceprotection, which includes an online interactive map.
• Also available through conservation authority websites.
• All plans for the GGH area were completed by 2016.
• Annual progress reports are required from conservation
• authorities.
• May be amended as needed. Updates to be undertaken according
to timelines ordered by the MOECC
Water Budget and Water Quantity Threats Assessment: Identifies
sources of stress on municipal drinking water systems. Completed
using a tiered approach starting at the subwatershed scale (Tier 1)
and finally focusing on an evaluation of a municipal system (Tier 3).
MOECC’s Technical Rules (2017) outline the steps required to:
• estimate the quantity of water flowing through a watershed
• describe the significant processes that affect flow
• characterize the general movement of water
• assess the sustainability of drinking water supplies
• MOECC’s Technical Rules (2009) outline steps required to:
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May also include
Issues/
drawbacks

Other
information

5b.

• estimate the quantity of water flowing through a watershed
• describe the significant processes that affect flow
• characterize the general movement of water
• assess the sustainability of drinking water supplies
Policies may recommend or require actions to address threats.
• Effluent discharge is not taken into account.
• Measures what comes in and what goes out (groundwater and
surface water), but does not estimate assimilative capacity of
receiving bodies.
• Names aquifers, but does not show capacity.
• Different models and data sources used for each report in each area.
• Reports may be used by municipalities for planning purposes.
• Source Protection Plans take into account population growth
forecasts to 2031.

Source Protection Information Atlas

Legislation
Applies to
Who prepares it

Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

Clean Water Act, 2006; O. Reg. 287/07
Conservation authorities, which are part of Source Protection
Regions.
Source Protection Programs Branch on behalf of MOECC. The
atlas provides a provincial picture of all vulnerable areas. Mapping
shows more than 970 municipal Wellhead Protection Areas
(WHPA), 150 municipal drinking water Intake Protection Zones
(IPZ), Highly Vulnerable Aquifers (HVA), Significant Groundwater
Recharge Areas (SGRA) and related features.
Published online by MOECC:
https://www.gisapplication.lrc.gov.on.ca/SourceWaterProtection/
Index.html?site=SourceWaterProtection&viewer=SWPViewer&loc
ale=en-US
Intermittent. Updated when a Tier 3 water quality assessment is
made or any other change to a vulnerable area is made, following
approval of a source protection plan or assessment report
amendment/update.
Fields include assessment report information, background
mapping, and parcel data, providing a provincial picture of:
• Wellhead Protection Areas
• Surface Water Intake Zones
• Highly Vulnerable Aquifers
• Significant Groundwater Recharge Areas
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Issues/
drawbacks

5c.

The database and related mapping maintained by MOECC is a
complex, derivative spatial file, which contains the spatial output
of modelling work done by conservation authorities. It does not
contain the underlying information used by conservation
authorities and their consultants and is not based on a
standardized modelling methodology used by Source Protection
Regions.

Water Quantity Geodatabase

Legislation
Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

Issues/
drawbacks
Other
information

Clean Water Act, 2006
All Source Protection Regions and areas
MNRF office in Peterborough using information from the Source
Protection Plans of conservation authorities.
Published online at
http://waterbudget.ca/waterquantitygeodatabase
Created to assist Source Protection Regions to store, query, and
view the water budget results produced for their Technical
Assessment Reports.
One time only, 2007–2015.
Data fields for the sub-watershed level include:
• Stress assessment levels (Tiers 1 and 2)
• Surface water budget
• Ground water budget
• Consumptive demand
• Significant ground water recharge areas
• Monthly pumping rates
Information was collected between 2007 and 2015 and is not
being updated.
“The Water Quantity Flat File (WQFF) is a simplified, derivative
product of the Water Quantity Geodatabase, which contains 280
fields of data derived from the provincial summary results from
the Tier 1 and Tier 2 Water Quantity Stress Assessments. These
subwatershed assessments of cumulative water supply versus
cumulative water demand are required under the Clean Water
Act.” (From waterbudget.ca database)
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A2

Water: Provincial Sources

6.

WTP_WS_Water Filtration Plant

Legislation
Applies to
Prepared by
Submitted to
Due date/
frequency
Minimum data
requirements

Issues/
drawbacks

7.

n/a
Greater Golden Horseshoe
Ministry of Municipal Affairs
Provided to the Neptis Foundation in 2016
One-time: data is from 2005–2006.
Fields include:
• Drinking water system name
• Drinking water system number
• Drinking water system type
• Municipality
• Mapping coordinates
• Number of wells
• Last update date
• Owner
• Operator
• Population served
• Average daily flow
• Maximum daily flow
• GUDI status (groundwater under direct influence of surface water)
Needs updating.

Drinking Water Information System (DWIS)

Legislation
Applies to
Prepared by
Submitted to
Due date/
frequency
Minimum data
requirements

n/a
MOECC
MOECC
Internal to MOECC. MOECC has indicated that data/reports can be
provided upon request
Updated regularly
Key fields include
• Drinking Water System name
• Drinking Water System number
• Drinking Water System category (large or small)
• Municipality: Upper or lower tier
• Owner’s legal name – usually the municipality
• Surface water source name (e.g., Grand River, Lake Simcoe)
• DWS Source Type (i.e. ground water/surface water/distribution
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Issues/
drawbacks

8.

system)
• Population served
• Rated capacity (litres/day)
• MOECC staff have described this internal database and indicated
that data/reports can be provided upon request.
• Does not capture quantity and flow rates.

Permit To Take Water (PTTW) database

Legislation

Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

Issues/
drawbacks

Ontario Water Resources Act, R.S.O. 1990 (OWRA)
Environmental Bill of Rights, C.28, Statutes of Ontario, 1993
Permit to Take Water as required by Section 34.1 (OWRA), Water
Taking and Transfer Regulation
Permit Holder
Municipality or owner/operator of water treatment facility
Permit to Take Water Director,
Environmental Assessment and Permissions Branch, MOECC
135 St. Clair Avenue West, Toronto ON M4V 1P5
Permitted volume requested in PTTW application by applicant– for
any water taking over 50,000L/day, with some exceptions (see
OWRA)
• Fields in the public database include:
• Permit number
• Classification of WTP and/or well
• Purpose
• Municipality
• Source of water (i.e., surface or groundwater)
• Name of river, lake, or other source and exact location of watertaking source
• Mapping coordinates
• Maximum litres allowed per day
• Number of days water takings allowed
• Maximum water takings in hours per day
• Data do not include drinking water system numbers, so hard to
match to other data sources.
• No information on which aquifer the groundwater is drawn from.
• Permits may overrepresent the amount of water actually being
taken, to allow for future expansion of facility or for other
reasons (e.g., safety).
• May cover more than one well, but whether wells operate
concurrently depends on site specific permit
• Spatial location information may not be accurate.
• Recent permit numbers may not be in the database.
• Historic municipal water wells, which can be significant [takers
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Other
information

9.

Water Takings Reporting System database

Legislation
Applies to

Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

Issues/
drawbacks
Other
information

10.

of water], are “grandfathered” and do not require a permit (see
Source Water Protection Plan for Credit Valley Conservation,
pages 3–62).
For the PTTW application form, see:
https://www.ontario.ca/document/application-permit-take-water

Ontario Water Resources Act, R.S.O. 1990, c. O.40; O. Reg. 387/04
All holders of Permits To Take Water are required to report
takings. Permit holder “must collect and record the volumes of
water taken daily and submit … records each year to the ministry’s
online Water Taking and Reporting System (WTRS).”
Municipality or operator/owner.
Submitted to MOECC online. Users go to the Water Taking and
Reporting System (https://www.lrcsde.lrc.gov.on.ca/wtrs/), log in
using the password and user ID provided by the ministry, and
record the amount of water taken each day for each source listed
on the permit for each calendar year.
Annual. Permit holders must report their daily water taking values
to the Ministry for January 1 to December 31 on or before March
31 of the following year.
Information includes:
• Well Name and/or Well Record Number or Water Treatment
System
• Lake name/river name
• Amount of water taken in litres
Not yet available as open data.
The data contains actual daily water taking amounts as reported
by holders of a permit to take water and submitted to the Ministry
under the Water Taking and Transfer Regulation. Anyone taking
more than 50,000 litres of water in a day (with some exceptions)
must obtain a permit. See: https://www.ontario.ca/data/watertaking and https://www.ontario.ca/page/permits-take-water

Water Well Information System (WWIS) database

Legislation
Applies to
Prepared by
Submitted
to/publication
requirements

Ontario Water Resources Act, 1990, as amended, O. Reg. 903
All well owners and operators
All well owners and operators
Well records must be mailed to:
Wells Help Desk
Environmental Monitoring and Reporting Branch, MOECC
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Due date/
frequency
Minimum data
requirements

May also include

Issues/
drawbacks
Other
information

125 Resources Road, Toronto ON M9P 3V6
To be submitted when constructing a new well or altering or
repairing an existing well, unless it is a minor alteration or new
pump installation.
• Well ID
• Well Record Information (PDF/html)
• Well tag number (for wells added since 2003)
• Audit number
• Contractor license number
• Well depth
• Date of completion
• How the well was constructed
• Its location
• Results of the pumping test
• General information on water quality
• Little information on water quantities involved; mainly indicates
number and location of wells in a settlement area.
• No information on which aquifer the well water comes from.
• Data period: 1899 to September 30, 2016
• Microsoft Access format
• Metadata:
https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/met
adata.show?id=7053
• Oak Ridges Moraine Groundwater Program has updated the well
records of MOECC within the geography: York, Peel, Durham,
Toronto and The Conservation Authorities Moraine Coalition
(YPDT-CAMC). CAMC is made up of TRCA, CVC, NVCA, LSRCA,
KRCA, ORCA, LTRCA, GRCA, and CLOCA.

11a. Provincial Ground Water Quality Monitoring Network
Legislation
Applies to
Prepared by
Submitted
to/publication
requirements

Authorized by a decision of the Ontario Cabinet in 2000, following
the recommendations of an interministerial task force.
474 wells throughout Ontario
MOECC staff, in partnership with Ontario’s conservation
authorities, some municipalities, and provincial parks
Part of the Ontario open data collection; information posted as
interactive maps and database. See:
https://www.ontario.ca/environment-and-energy/mapprovincial-groundwater-monitoring-network
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Frequency

Minimum data
requirements

May also include
Issues/
drawbacks
Other
information

“474 wells in the PGMN program…monitor groundwater levels on
an hourly basis. These wells are not used to supply water and are
used for monitoring groundwater conditions only.” See:
https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/metad
ata.show?id=13677
Groundwater: Information on each well and aquifer; includes
water level and detailed chemistry report. Fields include:
• Well ID
• Conservation authority
• Mapping coordinates
• Well depth and construction details
• Aquifer type, lithology, and stratigraphy
• Well Water Record number
• Chemical analysis
• Confidence level
Information on precipitation available for 45 sites where rain
gauges have been installed.
Not linked to municipal drinking water system data.
Open data on groundwater from the province contains readings on
wells, water levels, water chemistry, and precipitation from 2001–
2014 in Excel spreadsheets. See:
https://www.ontario.ca/data/provincial-groundwatermonitoring-network

11b. Provincial Stream Water Quality Monitoring Network
Legislation
Applies to
Prepared by
Submitted
to/publication
requirements
Frequency

n/a
More than 400 locations on rivers and streams in Ontario
MOECC staff, in partnership with Ontario’s conservation
authorities, some municipalities, and provincial parks
Part of the Ontario open data collection; information posted as
interactive maps and database. See:
https://www.ontario.ca/environment-and-energy/mapprovincial-stream-water-quality-monitoring-network
Samples collected once a month since 1964. Results published
once a year.
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Minimum data
requirements

Spatial fields include:
• Station number
• Name of water body
• Location within water body
• Mapping coordinates
The following data are collected in the field:
• Water temperature
• Field pH
• Stream condition
• Ambient conductivity
• Dissolved oxygen

Issues/
drawbacks
Other
information

12.

Chemical analysis is performed by a laboratory. Includes
measurements of phosphates, nitrates, suspended solids, and
chloride levels. Date of first sampling noted.
No quantity or flow information.
Provincial open data on streams goes back to 1964. See:
https://www.ontario.ca/data/provincial-stream-water-qualitymonitoring-network

Drinking Water Surveillance Program

Legislation
Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

Issues/
drawbacks

Voluntary program conducted by MOECC with municipalities
Selected drinking water systems across Ontario
MOECC
Part of provincial open data catalogue:
https://www.ontario.ca/data/drinking-water-surveillanceprogram
Annual; data available for 1998–2012 online.
Tests for metals, volatile organics, and other quality indicators.
• Fields include:
• Drinking Water System name
• Drinking Water System number
• Sample type
• Sample location
• Station number
• Sample condition
• Sample date and time
• No information on capacity or quantity.
• Voluntary.
• Only selected municipal drinking water systems.

49 NEPTIS FOUNDATION

The Capacity of and Constraints on Water and Wastewater Systems in the Greater
Golden Horseshoe: Report on Phase I
Other
information

13.

“DWSP monitors inorganic, organic and radiological parameters,
including emerging contaminants and parameters that are not
regulated.” See:
https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/metad
ata.show?id=12433

Oil, Gas and Salt Resources Library

Legislation

Oil, Gas and Salt Resources Act, R.S.O. 1990, c. P.12

Applies to
Who prepares it

All petroleum wells drilled in Ontario
Inspectors work in collaboration with the Ministry of Natural
Resources and Forestry, London office.
• Maintains an online data access point.
• All data owned by and housed in a provincial Oracle database
within the Ontario Ministry of Natural Resources.
Ongoing.

Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements
Issues/
drawbacks
Other
information

14.

Mapped distribution of freshwater, brackish water, and salt water.
Proprietary dataset available only through a user-pay membership
arrangement.
http://www.ogsrlibrary.com/
https://www.ontario.ca/laws/statute/90p12

Southern Ontario Groundwater Project 2015–2019 (GSC-OGS)

Legislation

Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

2003: Canadian Framework for Collaboration on Groundwater
http://publications.gc.ca/site/eng/248380/publication.html
2005: Mandate was re-enforced by the Senate of Canada to map
Canadian aquifers. See:
https://sencanada.ca/content/sen/committee/381/enrg/rep/rep
13nov05-e.htm - Water_Under_Pressure
Ontario Geological Survey
All data and analysis available as government publications, peerreviewed publications, or via the Groundwater Information
Network (GIN), a national groundwater data portal.
Published as work is completed.
OGS has done quaternary geology mapping for almost all of
southern Ontario. Municipalities and conservation authorities use
these maps to locate aquifers and understand capacity.
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Completed:
1. GSC-Oak Ridges Moraine, which is includes not just the
moraine, but a large swath of protected countryside beyond
ORM
2. Waterloo
3. Barrie-Oro
4. Bradford Woodstock
5. Orangeville-Fergus
6. South Simcoe County (includes (Innisfil, Alliston etc.)
In progress:
1. Niagara Region – still drilling in 2017.
2. Central Simcoe (Wasaga, etc.) Still drilling in 2017 – expected
completion in 2018.

Issues/
drawbacks
Other
information

OGS will study the area to the west around Mount Forest; no
studies east of the areas shown are planned, because most of the
landscape to the east is bedrock.
Does not cover entire Greater Golden Horseshoe region.
Funding provided from Ontario Geological Survey base funding.
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A3

Water: Federal Sources

15.

Water Survey of Canada (HYDAT)

Legislation

Established in 1908 by the federal government for water resource
management and monitoring.
Applies to
About 2,800 active hydrometric monitoring stations across
Canada. There are 603 active stations in Ontario as of 2017.
Prepared by
Federal/provincial staff
Submitted
Data maintained on HYDAT, “the archival database that contains
to/publication
all water information collected through the National Hydrometric
requirements
Program.” See: https://ec.gc.ca/rhcwsc/default.asp?lang=En&n=894E91BE-1
Due date/
Ongoing monitoring.
frequency
Some real-time data available for certain stations (within the last
day, usually).
Minimum data
WSC monitors daily and monthly mean flow, water level, and
requirements
sediment concentrations for hydrometric monitoring stations
across Canada. Fields include:
• Mapping coordinates
• Period of record
• Historical data (no. of years varies)
• Type of water body
• Name of water body
• Real time data
• Primary water level (m)
• Discharge (cubic metres/second)
• Drainage area for rivers
Geographical coordinates in the spreadsheet allow for mapping.
May also include For some sites, peaks and extremes are also recorded.
Other
https://www.ec.gc.ca/rhcinformation
wsc/default.asp?lang=En&n=4EED50F1-1

16.

Groundwater Information Network

Legislation

Applies to

2005: Mandate re-enforced by the Senate of Canada to map
Canadian aquifers. See:
https://sencanada.ca/content/sen/committee/381/enrg/rep/rep
13nov05-e.htm
Groundwater resources in Canada, provincial water wells,
monitoring networks, Geological Survey of Canada data

52 NEPTIS FOUNDATION

The Capacity of and Constraints on Water and Wastewater Systems in the Greater
Golden Horseshoe: Report on Phase I
Who prepares it

Submitted to/
publication
requirements
Due date/
frequency
Minimum data
requirements
Issues/
drawbacks
Other
information

17.

Federal-provincial collaborations between the Geological Survey of
Canada, and for Ontario, Ontario Geological Survey, Ministry of the
Environment and Climate Change, Ministry Natural Resources and
Forestry, conservation authorities.
Groundwater Information Network (GIN) is a data access portal.
All data resides at host organizations and is previously published.
Ongoing.
Working with OGS to consolidate and deliver from a database OGS
subsurface studies of surficial geology
Much of the information is also available from provincial
ministries.
Ongoing discussions with MOECC on how to assist enhance data
delivery in Ontario. See: http://gin.gw-info.net/

Canadian Drought Monitor

Legislation
Applies to
Prepared by
Submitted
to/publication
requirements

Due date/
frequency
Minimum data
requirements

Other
information

Part of the North American Drought Monitor, a cooperative effort
between drought experts in Canada, Mexico, and the United States
established in 2002.
All of Canada
Agriculture and Agri-Food Canada
Published online in the form of a map, with an accompanying
written summary of conditions in four major regions (Western,
Central, Atlantic, Northern): http://www.agr.gc.ca/eng/programsand-services/list-of-programs-and-services/droughtwatch/canadian-drought-monitor/current-droughtconditions/?id=1467724907072
Monthly. Results published about a week after the end of each
month.
Five drought levels, in order of severity: Abnormally Dry, Moderate
Drought, Severe Drought, Extreme Drought, and Exceptional
Drought.
Data fields include:
• Severity of drought level
• Size of affected area (spatial)
Uses federal, provincial, and regional data. “CDM is developed from
an assortment of sources, such as: various precipitation and
temperature indicators, Normalized Difference Vegetation Index
satellite imagery, streamflow values, Palmer Drought Index,
Standardized Precipitation Index; as well as drought indicators
used by the agriculture, forestry, and water management sectors.
Drought-prone regions are analyzed based on precipitation,
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temperature, drought model index maps, and climate data; and are
interpreted by federal, provincial, and academic scientists. Once a
consensus is reached, a monthly map showing drought
designations for Canada is produced and used by Agriculture and
Agri-Food Canada (AAFC) to assess the current drought risk to
agriculture.” See: http://www.agr.gc.ca/eng/programs-andservices/list-of-programs-and-services/drought-watch/canadiandrought-monitor/about-the-canadian-droughtmonitor/?id=1463576995558

A4

Water: International Sources

18.

SPARROW modelling of Great Lakes water basin

Authority
Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

Issues/
drawbacks
Other
information

International Joint Commission, International Watershed
Commission
Great Lakes Basin
International Joint Commission, US Geological Survey, National
Research Council of Canada, Environment Canada, Agriculture and
Agri-Food Canada, Statistics Canada
Report will be published by IJC; currently awaiting peer review.
Publication forthcoming; not yet released.
SPARROW is a binational, water quality model (SpatiallyReferenced Regression on Watershed Attributes). “The model
relates in-stream water-quality measurements to spatially
referenced characteristics of watersheds, including contaminant
sources and factors influencing terrestrial and aquatic transport.
SPARROW empirically estimates the origin and fate of
contaminants in river networks and quantifies uncertainties in
model predictions.”
https://water.usgs.gov/nawqa/sparrow/
May not cover the entire GGH; focuses on the Great Lakes, rather
than inland water systems in southern Ontario.
The purpose of the model is to estimate regional contaminant
loading and quantify sources, using a harmonized hydrographic
transboundary data set.
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A5

Wastewater: Municipal Sources

1. Annual Performance Reports for Wastewater Treatment Plants
Legislation
Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

May also include
Issues/
drawbacks

A6

Requirements stipulated in the Environmental Compliance
Approval for each plant
All wastewater treatment plants
Owner/operator of WWTP
MOECC District Manager
May be posted online (optional).
Submitted annually “within 90 days following the end of the period
being reported upon” (usually the calendar year).
• Summary and interpretation of all monitoring data and a
comparison to the effluent limits outlined in [the ECA], including
an overview of the success and adequacy of the works;
• Description of any operating problems encountered and
corrective actions taken;
• Summary of all maintenance carried out on any major structure,
equipment, apparatus, mechanism or thing forming part of the
works;
• Results of regular monitoring and inventory of the oil systems
pertaining to the sewage works, including follow-up
actions/remedial measures undertaken when required;
• Summary of any effluent quality assurance or control measures
undertaken in the reporting period;
• Summary of the calibration and maintenance carried out on all
effluent monitoring equipment.
Population served, capacity, description, and classification of plant.
Not required to be posted online.

Wastewater: Provincial Sources

2. STP_Sewage Treatment Plant
Legislation
Applies to
Prepared by
Submitted
to/publication
requirements

n/a
Ministry of Municipal Affairs (MMA)
MMA
Provided to the Neptis Foundation in 2016
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Due date/
frequency
Minimum data
requirements

Issues/
drawbacks

One time
Fields include:
• Plant name
• Owner/Operator
• Works #
• Certificate of Approval # (now called a ECA #)
• Plant Type
• Mapping coordinates
One-time only. Needs updating.

3. Environmental Compliance Approvals
Legislation

Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

Environmental Protection Act (EPA), Part II.1; Ontario Water
Resources Act (OWRA); Environmental Bill of Rights (EBR)
O. Reg. 255/11: Applications for Environmental Compliance
Approvals
Municipality/owner/operator of WWTP
Municipality/owner/operator of WWTP
Client Services and Permissions Branch, MOECC
135 St Clair Ave W, Toronto, ON, M4V 1P5
When applying for a new licence or amending an existing ECA
(Environment Compliance Approval)
Reporting requirements specified in letter of approval. Fields in
electronic form include:
• Applicant name/business name
• Project name
• Project description executive summary
• Type: municipal government, federal, corporate, individual, etc.
• Address
• Geo-reference
• ECA approval number – if modifying – or new number
• Date of issue
• Name of municipality
• Source protection/drinking water threats
• Name of source protection area
• Receiver of effluent discharge (e.g., Great Lake, Lake Simcoe,
Rouge River)
• Type of sewage treatment plant (primary, secondary, tertiary,
lagoon, etc.)
• Type of pipe: storm sewer, combined sewer, sanitary sewer,
ditches, forcemains, pumping stations
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Issues/
drawbacks
Other
information

• Maximum design capacity of plant (cubic metres)
• Type of servicing: residential (breakdowns), commercial, industrial
• Type of disposal to groundwater, surface water, leachate, etc.
• Effluent limits
Data is available through Access Environment, but queries lead to
data in an unstandardized PDF format.
Electronic application form:
https://dr6j45jk9xcmk.cloudfront.net/documents/4782/5-8-1eca-application-en-2015-v6.pdf

4. Ontario Wastewater Inventory (OWI)
Legislation
Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements
Issues/
drawbacks
Other
information

n/a
Municipalities
Municipalities
Ministry of the Environment and Climate Change
Quarterly
Dataset containing information of industrial and communal facilities
that discharge wastewater and have been inspected or are regulated
under Environmental Compliance Approvals in Ontario.
Not yet available: Government of Ontario is reviewing this data set
and may make it available on its open data portal.
https://www.ontario.ca/data/ontario-wastewater-inventory-owi

5. Municipal Wastewater Effluent Discharge Data
Legislation
Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements
Issues/
drawbacks
Other
information

n/a
Municipalities
Municipalities
Ministry of the Environment and Climate Change
Quarterly
Effluent quality monitoring data for about 500 municipal
wastewater treatment plants in Ontario.
Not yet available: Government of Ontario is reviewing this data set
and may make it available on its open data portal.
https://www.ontario.ca/data/municipal-wastewater
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6. Wastewater information in the Drinking Water Information System
(DWIS)
Legislation
Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

Issues/
drawbacks

A7

n/a
MOECC
MOECC
Internal use for MOECC. MOECC has indicated that data/reports
can be provided upon request
Updated regularly.
Wastewater fields may include:
• Name of the system
• ECA #
• Municipality
• Owner
• Level of treatment
• Watershed
• Source (discharge)
• Population served
• Certificate of Approval
• Rated and design capacity
MOECC staff have described this database to Neptis researchers.
Does not capture quantity and flow rates.

Wastewater: Federal Sources

7. Effluent Regulatory Reporting Information System (ERRIS)
Legislation
Applies to
Prepared by
Submitted to/
publication
requirements
Due date/
frequency

Wastewater Systems Effluent Regulations, SOR/2012-139, and
Fisheries Act of Canada, Registration 2012-06-29
Wastewater Systems Effluent Regulations, P.C. 2012-942 2012-06-28
Owners/operators of wastewater systems
Owners/operators of wastewater systems
To Environment and Climate Change Canada by an online
electronic form
https://www.ec.gc.ca/eu-ww/default.asp?lang=En&n=27D11C91-1
http://www.fcm.ca/home/issues/clean-water-/federalwastewater-systems-effluent-regulations.htm
Quarter or Annual Reporting
Quarterly reporters:
Deadlines are:
• January 1 to March 31 – May 15
• April 1 to June 30 – August 14
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Minimum data
requirements

Issues/
drawbacks
Other
information

• July 1 to September 30 – November 14
• October 1 to December 31 – February 14
Annual reporters:
Deadline for the annual January 1 to December 31 report –
February 14
Fields in application form and profile include:
• Name of owner
• Civic address
• Postal address
• Operator information
• Wastewater system name
• System type (continuous or intermittent)
• Type of wastewater treatment
• Average daily effluent volume in cubic metres
• Average suspended solids
• Type of receiving water body
• Name of receiving body (name of water frequented by fish into
which effluent is deposited)
• Final discharge point for wastewater – mapping coordinates
(other than overflow point, beyond which owner no longer
exercises control over the quality before it is deposited as
effluent in a water or a place)
• Point of entry for wastewater mapping coordinates (the point at
which effluent is deposited in water that contains fish)
• Combined sewer overflow points
• Receiving body type overflow points
• Sanitary sewer overflow points
• Receiving body type sanitary sewer points
Not consistently available to researchers.
Not a public dataset, but Environment and Climate Change Canada
has released it on previous occasions.
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A8

Reports on Either Water or Wastewater: Municipal Sources

1. Uncommitted Reserve Capacity at Water and Wastewater Treatment
Plants
Legislation
Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

Issues/
drawbacks
Other
information

MOECC Guideline D-5-1 on Calculating and Reporting Uncommitted
Reserve Capacity at Sewage and Water Treatment Plants
Municipality
Municipality
Usually in the form of reports to council. May be available online
where council reports are made available to the public.
Provincial requirements specify that the report should be
prepared by annual filers within 90 days of the end of the calendar
year. Although some municipalities do it annually, others prepare
this report during phasing/allocation process every five years.
Hydraulic capacity and plant performance in relation to
environmental protection as set out in Ministry statutes,
regulations and policies, and the Environmental Compliance
Approval document.
The following performance characteristics may be used as a basis
for imposing limited or long-term development constraints:
• treatment facility is in poor condition, performing erratically or
not in accordance with its design;
• effluent quality parameters exceed or are near the limits
specified in the plant's Certificate of Approval;
• sewage strength (i.e., organic loading) varies significantly due to
industrial discharges into municipal sewers.
• Inconsistently available to researchers.
• No standard format.
The regulation specifies: “The number of lots in approved plans of
subdivisions, developments committed by virtue of approved
zoning, new official plans or site-specific official plan amendments,
should not exceed the design capacity of the sewage and/or water
system. In order to ensure that capacity is not exceeded it is
necessary to determine what uncommitted reserve capacity is
available.”
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2. Class Environmental Assessments
Legislation
Applies to
Prepared by
Submitted
to/publication
requirements

Due date/
frequency
Minimum data
requirements

Issues/
drawbacks

Environmental Assessment Act, 1990
Municipalities planning to build or expand water or wastewater
facilities; also provincial and other public entities creating
municipal infrastructure.
Engineering consultants hired by the municipality
No standard publication requirements. Since public consultation is
required, municipal websites usually contain information about
opportunities to comment (which may be limited). The Province,
however, does not systematically track Class EAs. The MOECC may
be unaware that a Class EA is under way unless a request is made
for a “bump-up” (to a comprehensive individual EA).
As needed. The Auditor General estimates that 435 municipal
infrastructure projects were subject to a Class EA between 2010
and 2015 (this includes transit and roads as well as water and
wastewater).
Class EA document outlines the planning processes for each class
of project, including:
• consultations with the public, government agencies, and
Aboriginal communities
• assessment of potential environmental effects
• assessment of alternatives, including financial costs
The Auditor General of Ontario has identified many weaknesses in
the Class EA process in its 2016 Annual Report. For example: “The
majority of projects that are subject to an environmental
assessment in Ontario are assessed under a streamlined process.
The Ministry has limited involvement in these assessments. While
the Ministry is responsible for administering the Environmental
Assessment Act, it does not know how many streamlined
assessments are completed annually, nor does it have assurance
that these assessments are being done properly.” (See
http://www.auditor.on.ca/en/content/annualreports/arreports/e
n16/v1_306en16.pdf)
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Other
information

Table from the Auditor General’s 2016 Annual Report

3. Master Servicing Plans
Legislation
Applies to
Prepared by
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

Provincial Policy Statement
Municipalities
Usually prepared by engineering consultants for the municipality
Usually published online through the municipal website.

Every five to ten years; usually prepared in association with an
official plan.
Contains an inventory of current servicing, and details of plans for
future servicing to accommodate growth including pumping capacity,
trunk sewer capacity, treatment capacity, and financial cost.
May also include Detailed mapping of servicing.
Issues/
Approach and level of detail varies.
drawbacks
Other
May be integrated with a Class EA: see
information
http://www.municipalclassea.ca/manual/page79.html
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A9

Population and Land Allocation: Municipal Sources

Municipal Land Budgets
Legislation
Applies to
Who prepares it
Submitted
to/publication
requirements
Due date/
frequency
Minimum data
requirements

Issues/
drawbacks

Places to Grow Act and Growth Plan for the Greater Golden
Horseshoe
All municipalities within the Greater Golden Horseshoe
Municipalities and their consultants
Ministry of Municipal Affairs; may be published online through
municipal websites.
Originally prepared as part of municipal conformity to the Growth
Plan for the Greater Golden Horseshoe. Must be reviewed during a
Municipal Comprehensive Review.
• Population allocations by the province to upper-tier or single-tier
municipalities
• Population allocation to lower-tier municipalities
• Units required to accommodate population allocation at the
settlement area level
• People per unit measurement used to calculate housing units
• Settlement area required to accommodate projected growth
(people and units)
• Different methods were used by different municipalities during
the implementation of the 2006 Growth Plan for the Greater
Golden Horseshoe. The 2017 Plan includes a standardized land
budgeting methodology.
• Not all municipalities publish their land budgets online.
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For more information, please contact:
Marcy Burchfield
Executive Director
mburchfield@neptis.org
416-972-9199 ext. 1
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