Water

Lake Simcoe Region Conservation Authority

Water Reuse Concept Analysis

Prepared by:

AECOM
50 Sportsworld Crossing Road, Suite 290 519.650.5313 tel
Kitchener, ON, Canada N2P 0A4 519.650.3424 fax

Wwww.aecom.com

Project Number:
60146464

Date:
December, 2010

AZCOM



AECOM Lake Simcoe Region Conservation Authority Water Reuse Concept Analysis

Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd. (“Consultant”) for the benefit of the
client (“Client”) in accordance with the agreement between Consultant and Client, including the scope of work
detailed therein (the “Agreement”).

The information, data, recommendations and conclusions contained in the Report:

X are subject to the scope, schedule, and other constraints and limitations in the Agreement and the
gualifications contained in the Report (the “Limitations”)

X represent Consultant’s professional judgement in light of the Limitations and industry standards for the
preparation of similar reports

X may be based on information provided to Consultant which has not been independently verified

X have not been updated since the date of issuance of the Report and their accuracy is limited to the time
period and circumstances in which they were collected, processed, made or issued

X must be read as a whole and sections thereof should not be read out of such context

X were prepared for the specific purposes described in the Report and the Agreement

X in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing
and on the assumption that such conditions are uniform and not variable either geographically or over
time

Unless expressly stated to the contrary in the Report or the Agreement, Consultant:

X shall not be responsible for any events or circumstances that may have occurred since the date on
which the Report was prepared or for any inaccuracies contained in information that was provided to
Consultant

X agrees that the Report represents its professional judgement as described above for the specific
purpose described in the Report and the Agreement, but Consultant makes no other representations
with respect to the Report or any part thereof

X in the case of subsurface, environmental or geotechnical conditions, is not responsible for variability in
such conditions geographically or over time

The Report is to be treated as confidential and may not be used or relied upon by third parties, except:
X as agreed, in writing, by Consultant and Client
X as required by law

X for use by governmental reviewing agencies

Any use of this Report is subject to this Statement of Qualifications and Limitations. Any damages arising from
improper use of the Report or parts thereof shall be borne by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report.
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Executive Summary

ES.1 Introduction

The Lake Simcoe Protection Plan identifies a watershed-based approach to protecting and restoring the lake’s
health. As identified in the Plan, the watershed is experiencing environmental pressures related to both the
consumptive use of water as well as the discharge of nutrients into the lake and its tributaries. Land use practices
and activities in urban and agricultural areas represent the most significant environmental stressors in the Lake
Simcoe watershed. Phosphorus has been identified as the primary pollutant of concern and recent assimilative
capacity studies have established specific allocation targets by subwatershed.

Of the 72 tonnes of phosphorus currently entering Lake Simcoe every year, approximately 5.3 tonnes originates
from the water pollution control plants (WPCPs, also referred to as water pollution control centre, WPCC, and
sewage treatment plant, STP) in the area. Under the Lake Simcoe Protection Plan, the WPCP loadings must be
reduced to 3.4 tonnes by the year 2045, corresponding to an overall reduction to 44 tonnes per year of total
phosphorus loadings from all sources. Costly plant treatment upgrades have been proposed to meet these
reductions. Implementing reclaimed water programs can divert wastewater effluent, and the associated nutrients,
away from receiving watercourses while at the same time providing non-potable water for uses such as irrigation for
farms and golf courses. A strategy of beneficial reuse applications has been successful in achieving reductions in
water withdrawals and nutrient loadings elsewhere and may prove to be a cost-effective alternative to achieving the
phosphorus allocation targets.

This study involves a preliminary screening of the feasibility of diverting phosphorus loadings from Lake Simcoe
through implementing water reuse initiatives using reclaimed water from WPCPs.

A steering committee was created to provide comment and overall direction for the study. The committee was
comprised of staff from the Lake Simcoe Region Conservation Authority (LSRCA), the Ministry of Environment
(MOE), the Ministry of Municipal Affairs and Housing (MMAH), and several of the municipalities that are located in
the Lake Simcoe watershed, including:
x  City of Barrie

Town of Bradford-West Gwillimbury
Township of Brock

Durham Region

Town of East Gwillimbury

Town of Georgina

Town of Innisfil
Township of King
Township of Ramara
Township of Uxbridge
York Region

X X X X X
X X X X X

ES.2 Summary of Applicable Regulations

A review of applicable legislation was conducted, incorporating regulations that have an impact at a federal (i.e.,
Environmental Protection Act), provincial (i.e., Ontario Water Resources Act) and local scale (i.e., Lake Simcoe
Protection Act, Oak Ridges Moraine Conservation Act), as well as significance on the international level (i.e., The
Great Lakes Charter). When considering the implementation of a water reuse application, these and potentially other
regulations must be reviewed with respect to the specific context of each application. Different regulations will impact
different components of project implementation, including permitting/approvals, the required reclaimed water quality
and the nature of reuse applications that can be implemented in specific locations.

In addition to the legislative review, a discussion on the required levels of treatment for water reuse applications is
presented. Each application has a different requirement for reclaimed water quality, depending on the likelihood and
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level of public exposure, environmental requirements, and application-specific criteria, such as the prevention of
fouling or corrosion of industrial boilers.

ES.3 Characterization of Potential Reclaimed Water Applications

This study includes an evaluation of four principal water reuse applications:
x lrrigation (divided into agricultural and golf course irrigation);
Aggregate washing;

Industrial applications; and

Urban reuse.

xX X X

The potential demand for reclaimed water of each application is quantified through analysis of existing Permits to
Take Water (PTTWSs), and in the case of irrigation, through a nineteen-year meteorological simulation of available
soil water capacity. An estimate of the phosphorus removal capacity of each application was adapted from the
LSRCA's Tier 1 Water Budget (2009) consumptive water use factors. It was assumed that the proportion of water
consumed in each application would be approximately equal to the proportion of phosphorus removed. Table ES.1
summarizes the application specific water demands and phosphorus removal factor used in the study. The
estimated phosphorus factor is based on the water consumption rate of each application, and indicates what
proportion of the phosphorus in the reclaimed water will be removed by the application.

Table ES.1 - Summary of Application Specific Reclaimed Water Demand and Phosphorus Removal

User Estimated Annual Reclaimed | Estimated Annual Reclaimed Estimated Phosphorus
Water Demand (m *haryr) Water Demand (mm/yr) Removal Factor
Agricultural Irrigation 2,250 225 0.8t0 0.9
(4,500 for disposal) (450)
Golf Course Irrigation 4,500 450 0.7
Aggregate Washing 3,800 380 0.25
Industrial Applications 450 45 0.25
Urban Reuse 450 45 0.20

ES.4 Characterization of Reclaimed Water Supply and Demand

The effluent volumes, phosphorus loadings and current treatment technologies at the 14 WPCPs in the Lake Simcoe
basin are characterized and discussed regarding their suitability for reuse applications. The majority of the facilities
have some level of tertiary filtration, making them likely suitable for unrestricted irrigation and urban/environmental
applications. Some facilities have higher levels of treatment.

A GIS-based screening analysis was performed to determine the potential reclaimed water demand, and thus the
potential phosphorus removal, near each of the WPCPs. The results of the screening demonstrate a large estimated
potential demand for reclaimed water in close proximity to each facility (less than 5km), in excess of the available
reclaimed water supplies. Likewise, there is a greater estimated potential for phosphorus removal than there is
phosphorus in the waste stream. The economic feasibility of implementing water reuse applications will depend on
several factors in addition to the application’s proximity to the WPCP. Table ES.2 displays the estimated water
demand and phosphorus removal capacity near each WPCP.
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Table ES.2 - Summary of Reclaimed Water Demand and Phosphorus Removal

WPCP Average Total Estimated Annual Current Total Estimated
Daily Flow Average Daily Reclaimed Phosphorus Potential for
(m¥d)* Water Demand within 5km Loading1 Phosphorus Removal
(m3/d) (kglyr) within 5km (kg/yr)

Barrie WPCC 52,934 10,468 2,654 219
Keswick WPCP 10,033 22,950 522 893
Bradford WPCP 8,360 29,123 259 739
Innisfil WPCP 6,428 17,239 226 467
Uxbridge Brook WPCP 2,794 30,910 101 876
Lake Simcoe
(Beaverton) WPCP 1,964 20,574 38 349
Sutton WPCP 1,203 20,245 74 833
Holland Landing - 29,343 - 2,395
Lagoon City STP 1,449 29,014 43 665
Schomberg WPCP 594 38,690 33 1,681
Mount Albert WPCP 690 31,790 22 806
Beaver River # 2 WPCP
(Cannington) 1,108 59,060 111 4,972
Beaver River # 1 WPCP
(Sunderland) 260 39,171 10 1,537
Silani Cheese STP - 40,131 - 3,523

TOTAL 87,817 418,712 4,093 19,962

ES.5 Water Reuse Scenarios

Three water reuse scenarios were developed for this study to provide a conceptual-level assessment of the cost
effectiveness of reuse applications to reduce phosphorus loadings. The scenarios are:

1. Keswick WPCP — sod farm irrigation;

2. Barrie WPCC - reuse for new urban development; and

3. Uxbridge Brook WPCP — land application (i.e., disposal irrigation).

The conceptual desigh and cost estimate of the reuse scenarios considers several factors, including reclaimed water
quality requirements, distribution pipe layout and conceptual sizing, pumping requirements, the impact of seasonality
on phosphorus removal (including the provision of additional storage facilities), potential environmental impacts, and
operations and maintenance costs over a 25-year life cycle. Table ES.3 summarizes the results of the conceptual
cost estimates, illustrating the estimated cost effectiveness of each scenario for reducing phosphorus loadings, and
Figure ES.1 compares the reuse scenario costs to the estimated treatment upgrade costs required at each of the
region’s treatment plants (from XCG, 2010) to meet the ultimate phosphorus loading limits.
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Table ES.3 - Summary of Reuse Scenario Costs and Phosphorus Removal Rates

Reuse Scenario . Annual % Phosphorus 25-year Phosphorus Removal
25-year Life Cycle . .
Cost () Phosphorus Reduction Phosphorus Cost Effectiveness
0s
Removed (kg/yr) (%/yr)l Removal (kg) ($/kg P)
Scenario #1 — Keswick WPCP
o $5.4M — $10.4M 116 — 184 22% - 35% 2,900 — 4,600 $1,850 - $2,250

Sod Farm Irrigation
Scenario #2 — Barrie Reuse for

$4.7M — $9.5M 12.6 0.5% 315 $14,950 - $30,200
New Urban Development
Scenario #3 — Uxbridge Brook

$3.2M — $6.4M 25-49 25% - 49% 625 - 1,225 $5,080 - $5,200

WPCP Land Application

1. Over current phosphorus loading levels

$30,000
$25,000
Plant Upgrade/ Unit Cost
Reuse Scenario (S/kg P)
Barrie $ 1500
= $20,000 Keswick Sod Farms S 1850
o Uxbridge Brook $ 1900
B Sutton S 2100
=
& nnis#i s 2100
—
0 Bradford s 2300
3 $15,000 Orillia s 2300
= Lagoon City § 2300
5 Lake Simcoe (Beaverton) S 3100
Mount Albert 5 4400
$10,000 Schomberg S 4700
Uxbridge Land Application S 5080
Beaver River #2 S 6900
Beaver River #1 S 8.800
Silani Cheese $ 13,100
$5.000 Barrie Urban Reuse Pipeline $ 14950
Barria Urban Reuse Satellite § 30200
$‘ h T T T T T
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Plant Upgrade/Reuse Scenario

Figure ES.1 - Cost Effectiveness of Phosphorus Reduction at Treatment Plants
ES.6 Implementation Considerations

This study evaluates several potential considerations for the implementation of a water reuse application,
summarized in the following sections.
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Water Quality Trading

In a trading system, a discharger such as a municipality could purchase credits for phosphorus controls applied in a
rural area by the farming community. The trading of credits within the Lake Simcoe basin would take advantage on
the difference in costs for tertiary treatment phosphorus removal for a municipal wastewater treatment plant versus
an agricultural control. Water reuse applications for phosphorus reduction can be considered for trading credit
programs alongside agricultural controls, treatment plant upgrades, stormwater retrofits, and other alternatives that
are being considered to reduce phosphorus loadings.

Permitting and Accounting for Phosphorus Reduction through Reuse

Water reuse offers a potential challenge for municipalities and regulatory agencies in the method of accounting for
the phosphorus reduction of a reuse application and applying it against the mandated reductions each WPCP is
required to implement. Two potential scenarios are considered to illustrate methods through which water reuse may
be accounted:

1. WHPCP is currently not meeting its phosphorus loading target. The potential reduction can be accounted for on
the plant Certificate of Approval (CofA); seasonal applications can be detailed in the specific requirements of the
CofA.

2. WPCP is currently meeting its phosphorus loading target. In this case the reduction can be sold as a credit to
offset target deficiencies elsewhere within the basin.

Climate Change

Climate change projections, as described in the fourth assessment report (AR4) of the Intergovernmental Panel on
Climate Change (IPCC, 2007), estimate increases to precipitation in the winter months (potentially as rain), with
smaller decreases or little change to precipitation volume in summer months, with summer precipitation events
becoming more severe with longer periods of drought between events. In addition, warming temperatures are
expected to push the spring melt earlier in the spring or late winter. These criteria together may increase the
likelihood of chronic water shortages during the mid to late summer months, potentially exacerbating existing water
stresses or creating new areas of shortage. Water reuse may provide an alternative means to mitigate the impacts of
climate change with respect to the security of water resources in the Lake Simcoe basin.

Public Safety and Education

When considering the implementation of a potential water reuse application, the public exposure to and interaction
with the reclaimed water system must be considered. The level of public exposure to reclaimed water will determine
the required reclaimed water quality as well as the need for public education campaigns on the proper use and
maintenance of the system. Urban systems will also increase the likelihood of cross-connections into the potable
water system, and will require strict controls along with distinctive marking of all reclaimed water infrastructure and
education as to the potential risks of cross-connection.

An effective public education and consultation program will be also required throughout the feasibility and design
stages to increase and strengthen public acceptance and understanding of projects and to avert potential project
delays resulting from public resistance. For further information on the public perception and receptivity to water
reuse in the Lake Simcoe region, refer to the report “Stakeholder/Public Attitudes towards Reuse of Treated
Wastewater”, developed by Ogilvie, Ogilvie & Company in parallel with this study.

ES.7 Conclusions and Recommendations
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This study has shown that there is a significant potential demand for reclaimed water, and a similarly significant
potential for phosphorus loading reductions through reuse applications.

The Keswick WPCP sod farm irrigation scenario conceptual design yielded the most favourable cost-effectiveness
for phosphorus removal of the three scenarios. Some of the opportunities of the scenario include a large potential
demand for the reclaimed water in a localized, established area; fertilization and water security benefits to the
farmers using the irrigation water; a treatment plant that produces a relatively high effluent flow, allowing irrigation of
larger areas than smaller plants could support; and a cost effectiveness that is anticipated to be competitive when
compared to the cost of treatment upgrades for some plants. The primary challenge of this scenario is the
seasonality of the irrigation demand and the potential need for additional storage, depending on phosphorus removal
targets.

The Barrie WPCC satellite reuse facility for new urban development scenario was the least cost effective in terms of
phosphorus removal; however, there are many other opportunities to an urban reuse system that were discussed as
well, which are repeated below:

1. The reduction of phosphorus entering Lake Simcoe;

2. 20% or greater reduction in typical potable water demands due to the use of reclaimed water for toilet

flushing;

3. The alleviation of municipal servicing and water/wastewater plant capacity restrictions;

4. The conservation of potable water resources; and,

5. Potential improvements of potable water quality in distribution pipes due to smaller pipe sizes.

It is anticipated that an urban reuse system can be quite beneficial and cost effective in the scheme of a municipal
water and wastewater management strategy when considered in the context of the above opportunities. In terms of
phosphorus removal, the primary challenge of this scenario is the low phosphorus removal rate that is characteristic
of urban uses, since much of the reclaimed water is returned to the wastewater system.

The Uxbridge Brook WPCP land application scenario is similar to the Keswick scenario is that both involve using
reclaimed water for irrigation; however, the Uxbridge Brook scenario is intended to represent a dedicated municipal
land application/disposal practice, and as such incurs additional costs for land leasing and preparation, reducing the
overall cost-effectiveness of the scenario. However, the primary opportunity of a land application practice is the high
amounts of irrigation that can be applied each year, increasing the phosphorus removal per unit are irrigated. These
applications are anticipated to be competitive for plants with a high phosphorus concentration that can maximize the
phosphorus applied to the disposal fields.

The following recommendations have been developed to direct future efforts towards the opportunities which were
shown to offer the most potential for phosphorus reduction, as well as to further develop the potential benefits of
reuse to the water management system as a whole.

1. Conduct a Detailed Feasibility Study of Sod Farm Irrigation from the Keswick WPCP

Given the characterization in this report, it is anticipated that the implementation of sod farm irrigation could offer an
attractive alternative to attain the required phosphorus loading levels for the Keswick WPCP or for a different
treatment plant through a water quality trading credit (see Recommendation 5 below). The development of a detailed
feasibility study specific to the sod farm irrigation application would be required to determine the cost-effectiveness
of phosphorus removal with a higher degree of certainty.

RPT5-2010-12-01-Reuseconcept_Finalreport-60146464.Docx
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2. Identify Additional Irrigation Opportunities

Given the potential economic feasibility of the Keswick WPCP sod farm irrigation scenario, it is anticipated that
irrigation applications of a similar scale in terms of distance from water source and area of land to be irrigated could
also be economically feasible. Using the model of the Keswick WPCP scenario and the reclaimed water demand
screening analysis presented in Section 3 and Section 4 of this report, additional irrigation areas are recommended
to be identified and characterized for their potential to offer similar levels of phosphorus loading reductions to their
local WPCPs.

3. Evaluate the Feasibility of Urban Reuse in Further Detail

There are several other benefits to water and wastewater systems as a whole that accompany an urban reuse
system, such as the conservation of potable supplies for potable uses, the alleviation of water/wastewater treatment
plant capacity restrictions, and the improvement of water quality in potable pipes through reduced size requirements
(and thus shorter water age), each of which may contribute to the overall cost effectiveness of reuse when
considered in parallel with phosphorus reduction. The costs and benefits of urban reuse in the context of municipal
water and wastewater management strategies is recommended to be evaluated in further detail in order to define
these potential benefits and determine if urban reuse is suitable for implementation in the Lake Simcoe
municipalities.

In particular, the potential to install a reclaimed watermain from the Barrie WPCC along the rail corridor parallel to
Yonge Street to supply new development areas is recommended to be evaluated. Although this alternative would
likely not provide a cost-effective phosphorus removal strategy, it would be likely the most economical method to
supply these areas with reclaimed water for the many other benefits of urban reuse.

4, Integrate Water Reuse Opportunities into Regional and Municipal Water Management Strategies

It is recommended that evaluation of water reuse applications be included in water management strategies at the
basin-, regional- and municipal-scale. Water reuse opportunities can provide alternatives to potential water
management issues and municipal infrastructure capacity limitations, as well as meeting environmental regulations
with respect to effluent discharge limits and stormwater quality, which are becoming more difficult to achieve through
treatment upgrades and BMPs alone.

The development of climate change adaptation and mitigation strategies are recommended to include consideration
of water reuse applications in order to mitigate exposure to fluctuations and alterations to the water balance of
natural water resources through reducing the per capita withdraw and discharge requirements

5. Develop a Schedule of Reuse Opportunities Suitable for Water Quality Credit Trading
It is recommended that water reuse opportunities be considered for water quality credits, as they may provide a
more cost-effective alternative for phosphorus reductions, and that a preliminary schedule of potential reuse

opportunities throughout the Lake Simcoe watershed and their cost-effectiveness ratio (i.e., $/kg P removed) be
developed in order to guide credit trading initiatives.

RPT5-2010-12-01-Reuseconcept_Finalreport-60146464.Docx
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1. Introduction

1.1 Background

The Lake Simcoe Protection Plan identifies a watershed-based approach to protecting and restoring the lake’s
health. The Lake Simcoe watershed is shown in Figure 1-1, highlighting the subwatersheds, watercourses and
jurisdictional boundaries. As identified in the Plan, the watershed is experiencing environmental pressures related to
both the consumptive use of water as well as the discharge of nutrients into the lake and its tributaries. Land use
practices and activities in urban and agricultural areas represent the most significant environmental stressors in the
Lake Simcoe watershed. Phosphorus has been identified as the primary pollutant of concern and recent assimilative
capacity studies have established specific allocation targets by subwatershed.

Of the 72 tonnes of phosphorus currently entering Lake Simcoe every year, approximately 5.3 tonnes originates
from the water pollution control plants (WPCPs, also referred to as water pollution control centres, WPCC, and
sewage treatment plants, STP) in the area. Under the Lake Simcoe Protection Plan, the WPCP loadings must be
reduced to 3.4 tonnes by the year 2045, corresponding to an overall reduction to 44 tonnes per year of total
phosphorus loadings from all sources. Costly plant treatment upgrades have been proposed to meet these
reductions. Implementing reclaimed water programs can divert wastewater effluent, and the associated nutrients,
away from receiving watercourses while at the same time providing non-potable water for uses such as irrigation for
farms and golf courses. A strategy of beneficial reuse applications has been successful in achieving reductions in
water withdrawals and nutrient loadings elsewhere and may prove to be a cost-effective alternative to achieving the
phosphorus allocation targets.

This study involves a preliminary screening of the feasibility of diverting phosphorus loadings from Lake Simcoe
through implementing water reuse initiatives using reclaimed water from WPCPs.

1.2 Steering Committee

A steering committee was created to provide comment and overall direction for the study. The committee was
composed of staff from the Lake Simcoe Region Conservation Authority (LSRCA), the Ministry of Environment
(MOE), the Ministry of Municipal Affairs and Housing (MMAH), and several of the municipalities that are located in
the Lake Simcoe watershed, including:
x  City of Barrie

Town of Bradford-West Gwillimbury
Township of Brock

Durham Region

Town of East Gwillimbury

Town of Georgina

Town of Innisfil
Township of King
Township of Ramara
Township of Uxbridge
York Region

X X X X X
X X X X X

The committee met on February 12, 2010 for a kickoff workshop, which included the establishment of the study
problem statement, introductory presentations to water reuse practices and public consultation, the identification of
stakeholder groups, and development of a project schedule and deliverable requirements.

The committee met again on April 22, 2010 to review and provide comment on the results of the public consultation
initiative, and on the draft Reuse Concept Analysis report.

A draft of the final report was presented to the steering committee in advance of the final project meeting to be
scheduled in July 2010.
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2. Summary of Applicable Legislation

A review of applicable legislation was conducted in this section, incorporating regulations that have an impact on a
federal (i.e., Canadian Environmental Protection Act), provincial (i.e., Ontario Water Resources Act) and local scale
(i.e., Lake Simcoe Protection Act, Oak Ridges Moraine Conservation Act). When considering the implementation of
a water reuse application, these and potentially other regulations must be reviewed with respect to the specific
context of each application. Different regulations will impact different components of project implementation,
including permitting/approvals, the required reclaimed water quality and the nature of reuse applications that can be
implemented in specific locations.

In addition to the legislative review, a discussion on the required levels of treatment for water reuse applications is
presented. Each application has a different requirement for reclaimed water quality, depending on the likelihood and
level of public exposure, environmental requirements, and application-specific criteria, such as the prevention of
fouling or corrosion of industrial boilers.

21 Acts and Regulations
2.1.1 Lake Simcoe Protection Act

The Lake Simcoe Protection Act, 2008, establishes the legislation for a watershed-based protection plan for Lake

Simcoe and surrounding drainage areas. The watershed and drainage area boundaries for the Lake Simcoe basin

are established within the Act. It was created as part of the Ontario Ministry of the Environment (MOE) strategy to

protect Lake Simcoe. The Act gives legal authority to policies outlined within the Lake Simcoe Protection Plan

(described below). For example, “General Regulation” under the Lake Simcoe Protection Act lists a number of

instruments that must be approved or prescribed prior to their implementation that relate to water reuse. The Act

requires that the creation or amendment of instruments must conform to the policies designated in the Plan. These

instruments include, but are not limited to:

x Development in areas where an interference with wetlands or alterations to shorelines and watercourses would
exist (i.e., to straighten, change, divert or interfere with the existing channel of a watercourse or to interfere with
a wetland);

X A Permit to Take Water (PTTW) that is issued under the Ontario Water Resources Act; and

X Approvals to establish, alter, extend or replace new or existing sewage works issued under the Ontario Water
Resources Act.

The Act mandates the creation and enforcement of policies that will reduce nutrient loadings to the lake as well as
control water withdrawals within the Lake Simcoe basin.

Lake Simcoe Protection Plan

The Lake Simcoe Protection Plan was developed as a requirement of the Lake Simcoe Protection Act, 2008. The
policies of the Plan currently apply only to areas within the Lake Simcoe watershed boundary as defined under the
Lake Simcoe Protection Act. The main objectives of the Plan, as outlined in the Act include:

x Protecting, improving or restoring the elements that contribute to the ecological health of the watershed;
Restoring a self-sustaining coldwater fish community in Lake Simcoe;

Reducing phosphorus and other nutrient loading to the watershed;

Reducing the discharge of pollutants to Lake Simcoe and its tributaries;

Responding to adverse affects of invasive species and preventing invasive species from entering the watershed
where possible;

Improving the watershed'’s ability to adapt to climate change;

X Monitoring the ecological health of the watershed;

X X X X

x
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x Improving conditions for environmentally sustainable recreation activities;
X Promoting environmentally sustainable land and water uses, activities and development practices; and
X Building on other legislation and policies for the protection of the watershed.

In the short term, the Lake Simcoe Protection Plan will focus on issues most critical to the health of the lake:
restoring aquatic life; improving water quality through the reduction of phosphorus loadings; rehabilitating shorelines
and natural heritage areas; and addressing the impacts of invasive species, climate change and recreational
activities on the health of the watershed.

The Plan describes past actions taken by watershed partners including municipalities, government agencies,
Conservation Authorities and the public, to improve water quality conditions in the Lake. These past actions are the
starting point for the development of new strategies. The Plan is categorized by the most crucial policy themes,
including: aquatic life, water quality, water quantity, shorelines and natural heritage, other threats and activities, and
implementation of mitigative measures. Under each of these themes, the context, targets, indicators and policies are
included.

Water quality is another theme largely influenced by the excessive nutrient loadings, primarily total phosphorus, into
Lake Simcoe. Phosphorus leads to excessive growth of vegetation and algae, which leads to the depletion of
dissolved oxygen. The Lake Simcoe Protection Plan details the primary sources of excess phosphorus loadings to
the lake (sewage treatment plants, stormwater runoff, etc.) as well as a target to reduce the current annual
phosphorus loading from 72 T/yr to 44 T/yr. For each primary source of excess phosphorus listed, specific policies
are included, some of which are in accordance with other regulations such as the Ontario Water Resources Act. The
development of a Lake Simcoe Phosphorus Reduction Strategy was issued as part of this Plan in order to take
aggressive action towards reducing phosphorus loadings into the lake. This Strategy details more specific actions to
reduce phosphorus on a source by source basis, and is described in the following section.

Lake Simcoe Phosphorus Reduction Strategy

The Lake Simcoe Protection Plan mandates that the Province of Ontario, along with the Lake Simcoe Region
Conservation Authority (LSRCA), local stakeholders, municipalities and other partners, develop a Phosphorus
Reduction Strategy by June 2010. The proposed Strategy, currently in its draft stages, will aim to aggressively
reduce phosphorus levels in Lake Simcoe in an effort to restore the quality and ecological health of the lake.

Current phosphorus loads into Lake Simcoe are approximately 72 T/yr. In order to improve water quality and protect

coldwater fish species, a target phosphorus load of approximately 44 T/yr was set, representing a reduction of 40%.

The Lake Simcoe Phosphorus Reduction Strategy provides a framework to reach this target. Some of the main

objectives or guiding principles of the Strategy include:

X Undertaking scientific monitoring and research in order to establish intermediate goals for reducing phosphorus
through predicting and mitigating the impacts of all pollution sources;

x Achieving phosphorus reductions at the source, then working towards mitigation of effects downstream;

X Setting short- and long-term goals that target phosphorus reductions from all sources, proportional to their
contribution;

x Evaluating the relative costs and benefits of phosphorus reduction options and what resources are required by
those responsible; and

x  Continuously improving and adapting to advances in science and technology (adaptive management approach).

The Strategy utilizes a watershed approach, meaning that the problems and solutions are evaluated across the
entire watershed including Lake Simcoe and its tributary rivers and streams. Using this approach, the main sources
of phosphorus loads in the lake were identified with their current loads and descriptions of early-out reduction actions
and any related policies were included. For each source type, potential remediation or mitigation actions are
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included. The primary phosphorus sources described within the Strategy include: Sewage Treatment Plants (7%);
Urban Runoff and Stormwater (31%); Rural and Agricultural Sources of Phosphorus (25%); The Holland Marsh and
Smaller Polders (4%); On-Site Sewage Systems Within 100 Meters of Lake Simcoe (6%); and Atmospheric
Deposition of Phosphorus (27%). The Strategy looks to policies outlined in the Lake Simcoe Protection Plan to
control the release of phosphorus into the lake. For example, sewage treatment plants within the watershed are
currently limited to a collective maximum phosphorus limit of 7.3 T/yr under the Ontario Water Resources Act (O.
Reg. 60/08).

The Strategy also outlines the current monitoring program for the Lake Simcoe Watershed. Future monitoring is
required to measure the success of the phosphorus reduction initiatives.

2.1.2 Ontario Environmental Protection Act

The Ontario Environmental Protection Act, 1999, was enacted for the purpose of “pollution prevention and the
protection of the environment and human health in order to contribute to sustainable development”. In Ontario, it is
the primary legislation for pollution control and prohibits the release of deleterious materials into the environment.
The Environmental Protection Act is a legislative foundation that mandates a number of specific regulations and
policies such as the Ontario Water Resources Act which focuses on water resources.

In order to carry out the mandate to protect the environment and human health, the Act issues recommended limits,
both quantity and concentration, for the release of substances into the environment from public works. The
guidelines also relate to the recycling, reuse, treating, storing or disposing of substances or reducing the release of
substances into the environment. Water reuse offers an alternative to the traditional release of sewage effluent into
the water system essentially by recycling and would aid municipal works in meeting these recommended limits.

Under Chapter 33, Section 2, a.1 of the Act, the Government of Canada is responsible for taking preventative and
remedial measures to protect, enhance and restore the environment. The watershed is currently experiencing high
levels of nutrient discharge into Lake Simcoe affecting water quality which should be minimized under the
Environmental Protection Act. Part 7, Division 1, Section 118 provides regulations on the prevention or reduction of
aquatic vegetation growth that is caused by the release of nutrients into receiving waters.

2.1.3 Ontario Water Resources Act

The Ontario Water Resources Act (OWRA) was enacted to “provide for the conservation, protection and
management of Ontario’s waters and for their efficient and sustainable use, in order to promote Ontario’s long-term
environmental, social and economic well-being.” The Act focuses on groundwater and surface water sources as well
as the regulation of sewage and “sewage works”. The OWRZ is the main regulation governed by the MOE deals with
stormwater management works and Permits to Take Water, as well as water reuse applications.

There are a number of statutory requirements for water and sewage works approvals contained within the OWRA
and more specifically in Section 53 (R.S.0. 1990, Chapter 0.40), as amended by Sections 24 and 25 of the Services

Improvement Act, R.S.0. 1997. The OWRA prohibits activities that introduce pollutants into watercourses:

“Every person that discharges or causes or permits the discharge of any material of any kind into or in any
waters ... that may impair the quality of the water... is guilty of an offence” (Section 16.(1)).

The quality of the water source, and the water itself, are deemed impaired or polluted if there is degradation in the
appearance, taste or odour of the water caused by the release of a material or derivative.
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Under the OWRA, the provincial government has the authority to regulate water supply, sewage disposal and to
control sources of water pollution, which includes surface and groundwater in Ontario. A Certificate of Approval
(CofA) is issued by the province under Section 53 of the OWRA for the treatment and disposal of sewage by
municipal and private systems. This CofA can order the owner of a sewage works that may discharge deleterious
material into a watercourse to carry out works or activities to reduce or alleviate the water quality impairment
(Section 18). A CofA is also required to alter, extend, or replace new and existing sewage works and is subject to
Section 47.3 of the Environmental Protection Act. Exceptions exist for sewage works that are not directly or indirectly
discharged into a ditch, drain or storm sewer or a well, lake, river, pond, spring, stream, reservoir or other water or
watercourse.

For the “Licensing of Sewage Works Operators Regulation” (O.Reg. 129/04), sewage works are divided into
wastewater collection facilities and wastewater treatment facilities. Each type of facility is classified into Class I,
Class Il, Class lll, and Class IV according to Schedule 1. O. Reg. 129/04, s. 3, based a range of criteria including
population served, wastewater flows, and types of treatment. The owner of the facility must obtain a certificate of
classification as well as designate an overall operator of the facility who is in possession of a valid operator’s license
for the same class as or higher than the class of the facility.

Under the Ontario Water Resources Act, stormwater is defined as "sewage”, and thus stormwater management
facilities are "sewage works" and included in the CofA process as stipulated under Section 53 of the OWRA.
Examples in southern Ontario indicate that regulatory agencies (i.e., MOE, Ontario Ministry of Natural Resources
(MNR), and Conservation Authorities) encourage stormwater retrofit controls, but have not enforced a formal CofA
requirement. In these examples, the main impetus was that municipal staff have accepted that the watercourses are
part of the natural environment that must be protected and rehabilitated, and where shown to be related, that retrofit
controls and stream rehabilitation is a relevant and needed part of their infrastructure management responsibility.

The OWRA provides legislation for water taking in excess of 50,000 litres of water per day from ground or surface
water sources. This legislation includes PTTWSs regulated by the provincial government. The OWRA is also
undergoing an amendment (Section 34.1) to include regulation on the transfer of water within the Great Lakes — St.
Lawrence River Basin. This amendment would restrict the transfer of water out of the basin from which it was taken.
This new legislation could have a significant impact in York Region where potable water is piped into the Lake
Simcoe watershed from Lake Ontario and released via sewer back to its source.

2.1.4 Ontario Clean Water Act

The overall purpose of the Ontario Clean Water Act, 20086, is to protect existing and future sources of drinking water
at the source. Under the Act, municipalities are required to develop plans that protect the quantity and quality of their
drinking water sources and take action to reduce or eliminate the significant threats and risks. This will require
municipalities to work in collaboration with the regional government and Conservation Authorities, which may lead to
programs and criteria to be developed and incorporated into municipal policies.

The Ontario Clean Water Act establishes drinking water Source Protection Areas as areas in which a Conservation
Authority has jurisdiction in accordance with the Conservation Authorities Act. The Conservation Authority will have
the power to perform the legislative duties of a source protection authority. Each source protection authority is
responsible for the creation of a drinking water Source Protection Committee which will work with the municipality to
develop a Source Protection Plan specific to a Source Protection Area.

In accordance with Ontario Clean Water Act regulations, a Source Protection Plan will include the following:

x A recently approved assessment report on the quality and quantity of drinking water sources within the Source
Protection Area as well as the location of any significant or vulnerable source areas;
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x Policies that are intended to reduce activities that are causing or could potentially lead to significant drinking
water threats;

x Policies that ensure water quality and quantity targets are met for each Source Protection Area (i.e., target of
reduced phosphorus levels in Lake Simcoe); and

x Policies governing monitoring to be completed in areas where a significant drinking water threat or issue exists
or in an area listed as vulnerable to a drinking water threat.

During the preparation of any Source Protection Plan relating to a Source Protection Area that contains water
discharging into the Great Lakes, documents and any other agreements under the provincial and federal
governments must be considered. Any municipal Official Plans must conform to the significant threat policies and
designated Great Lakes policies set out in the Source Protection Plan. As well, if there are any conflicts that arise
between Source Protection Plan regulations and other forms of legislation, the terms that provide the greatest
protection to the quality and quantity of any water that is or may be used as a source of drinking water will prevail.
Policies and regulations outlined in the Source Protection Plans are enforced by the municipality that the Source
Protection Area falls in.

2.1.5 Ontario Planning Act

The Ontario Planning Act promotes provincially led land use planning that supports “sustainable development in a
healthy natural environment within the policy and by the means provided under this Act”. Areas of provincial interest
within the Planning Act that are relevant to the reduction of phosphorus in the Lake Simcoe watershed and/or the
beneficial reuse of reclaimed water include:

x  Protection of ecological systems, including natural areas, features and functions;

Protection of the agricultural resources of the Province;

Conservation and management of natural resources of the Province;

Supply, efficient use and conservation of energy and water;

Adequate provision and efficient use of communication, transportation, sewage and water services and waste
management systems;

Minimization of waste; and

x  Protection of public health and safety.

X X X X

x

2.1.6  Oak Ridges Moraine Conservation Act

The Oak Ridges Moraine is a geologically significant landform that lies in an east-west strip, north of Toronto and
south of Lake Simcoe. The moraine is the headwater source for a number of watercourses that drain into Lake
Ontario and Lake Simcoe.

The Oak Ridges Moraine Conservation Act, 2001, is the provincial legislative framework for the Oak Ridges Moraine

Conservation Plan. The purpose of the Plan is to provide “land use and resource management planning direction...

on how to protect the Moraine's ecological and hydrological features and functions.” Some of the main objectives

found within the Oak Ridges Conservation Act include:

x  Protecting the ecological and hydrological integrity of the Oak Ridges Moraine Area;

x Ensuring that only land and resource uses that maintain, improve or restore the ecological and hydrological
functions of the Oak Ridges Moraine Area are permitted;

x  Maintaining, improving or restoring all the elements that contribute to the ecological and hydrological functions of
the Oak Ridges Moraine Area, including the quality and quantity of its water and its other resources;

x Ensuring that the Oak Ridges Moraine Area is maintained as a continuous natural landform and environment for
the benefit of present and future generations;

x  Providing for land and resource uses and development that are compatible with the other objectives of the Plan;
and
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x Providing for continued development within existing urban settlement areas and recognizing existing rural
settlements.

The Act mandates the improvement or restoration of all elements that contribute to the ecological and hydrological
function of the moraine. Being the headwater source for many watercourses that drain into Lake Simcoe, the
moraine’s water quality and quantity can impact the aquatic health of the Lake. Improving water quality of the
moraine can positively impact the overall health of the Lake, especially those initiatives that reduce phosphorus
loading. Water reuse applications could be beneficial in controlling the quality and quantity of water that reaches
Lake Simcoe from the moraine.

2.1.7 Greenbelt Plan

The Greenbelt Plan, 2005, was issued as a requirement under the Planning Act and derives its authority from the
Ontario Greenbelt Act. The Plan establishes policies to protect environmentally sensitive and agricultural lands from
urban development within the Greater Golden Horseshoe region (surrounding the Greater Toronto Area).

The Plan works in conjunction with other applicable land use planning policies and regulations including the Growth
Plan for the Greater Golden Horseshoe Area, the Conservation Authorities Act, the Ontario Planning and
Development Act, etc. When in conflict with other policies, the more specific plan or regulation applying to lands
within the Greenbelt will govern.

Approximately 58% of the Lake Simcoe watershed falls within this protected region. The majority of the watershed

which is impacted by the Greenbelt Plan falls under the category of “Protected Countryside”. Within this designation,

the Plan seeks to promote: agricultural protection; environmental protection; culture, recreation and tourism;
settlement areas; and infrastructure and natural resources. Policies that are relevant to the reduction of phosphorus
in the Lake Simcoe watershed and/or the beneficial reuse of reclaimed water include:

x Protection, maintenance and enhancement of natural heritage, hydrologic and landform features and functions,
including the protection of habitat;

x  Protection and restoration of natural and open space connections between the Oak Ridges Moraine, the Niagara
Escarpment, Lake Ontario, Lake Simcoe and the major river valley lands, while also maintaining connections to
the broader natural systems of southern Ontario;

x Protection, improvement or restoration of the quality and quantity of ground and surface water and the
hydrological integrity of watersheds; and

x  Provision of long-term guidance for the management of natural heritage and water resources when planning for
development, infrastructure, open space planning and management, aggregate rehabilitation and private or
public stewardship programs.

2.1.8 Lakes and Rivers Improvement Act

The Lakes and Rivers Improvement Act, 1990 was enacted for the purposes of providing the management,
protection, preservation and use of the waters of the lakes and rivers in Ontario, the land under them, the wildlife
inhabiting them, and the shores and vegetation in and around them. In doing this, the Act protects the rights and
interests of riparian owners as well as the general public. It also regulates the construction, maintenance and use of
any dam located in any lake or river in Ontario. Under the Act, the deposit of matter or substances into lakes and
rivers that may have a negative impact on water quality or quantity is prohibited.

2.1.9 Nutrient Management Act

The Ontario Nutrient Management Act, 2002, was enacted for the purpose of providing management techniques for
materials that contain nutrients in order to “enhance the protection of the natural environment and provide a

RPT5-2010-12-01-Reuseconcept_Finalreport-60146464.Docx



AECOM Lake Simcoe Region Conservation Authority Water Reuse Concept Analysis

sustainable future for agricultural operations and rural development.” The Act establishes province-wide standards to
ensure environmental and water quality protection. Reporting and updating of nutrient management plans through a
nutrient management plan registry are required. A model nutrient management by-law for municipalities currently
exists to promote a greater degree of consistency in by-law development.

2.1.10 Canadian Environmental Protection Act

The Canadian Environmental Protection Act, 1999 was enacted for the purpose of “pollution prevention and the
protection of the environment and human health in order to contribute to sustainable development”. In 2001,
Environment Canada determined that road salts were entering the environment in large amounts and posed a risk to
plants, animals, birds, fish, lake and stream ecosystems and groundwater. The report recommended that salt be
designated as toxic under the Act. Furthermore, Environment Canada assembled a working group that developed
the “Code of Practice for the Environmental Management of Road Salts” released in 2004. This document
recommends that road authorities prepare salt management plans that identify actions they will take to improve their
practices in salt storage, general use on roads and snow disposal. In many municipalities, the storm sewer systems
are closely associated with the road network, and therefore salt management practices directly relate to the quality
of stormwater runoff.

2.1.11 Federal Fisheries Act

The Fisheries Act is federal legislation that serves to manage and protect Canada’s fisheries resources, applying to
all fishing zones, territorial seas and inland waters of Canada. This Act dates back to Confederation and is binding to
federal, provincial and territorial governments. The Constitution Act, 1982 gives the federal government authority
over fish and fish habitat while the use of inland waters, beds of watercourses or shorelines fall under provincial
jurisdiction. Being federal legislation, the Fisheries Act will be used over provincial legislation if the two are ever in
conflict.

The main focus of the Fisheries Act regulatory activity falls under Section 35 which details a general prohibition of
harmful alteration, disruption or destruction of fish habitat (HADD). If the HADD is deemed to be acceptable then it
can be authorized and compensated for. A compensation plan must be prepared and approved by the Department
of Fisheries and Oceans (Canada) prior to an authorization being granted. If a HADD violation does occur without
proper authorization, the proponent may be found guilty of an offence under the Fisheries Act.

Other key sections within the Fisheries Act that have policies and regulations applicable to the reuse of reclaimed

water include:

x Section 20 — Construction of Fishways — the owner/occupier must provide safe passage of fish around an
obstruction. The requirement for a fishway or canal is at the discretion of the Minister.

x Section 22 — Minimum Flow for Obstructions — the owner of an obstruction must provide sufficient flow both
upstream and downstream of an obstruction for the safe passage of fish. It is also required that there is sufficient
flow downstream of an obstruction to provide enough water for fish spawning and incubation.

x Section 30 — Fish Guards — requires that at every water intake, ditch or canal constructed for irrigation,
manufacturing or power generation, a fish guard or screen must be included at the discretion of the Minister.

x Section 36 — Deposit of Deleterious Substances — prohibits the deposit of deleterious substances defined by the
Fisheries Act as any substance that, if added to the water, makes the water deleterious to fish or fish habitat.

2.1.12 Conservation Authorities Act

The Ontario Conservation Authorities Act was established to create various Conservation Authorities throughout the
province to work collaboratively with member municipalities to address a broad range of issues to jointly undertake
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water and natural resource management on a watershed basis. There are currently 36 conservation authorities

within Ontario. Typical responsibilities include:

x Protection and management of wetlands;

x  Regulation of development within floodplains;

x Fisheries management plans (with MNR);

x Develop individual Source Water Protection Plans for their respective watersheds as required under the Clean

Water Act;

Special flood protection and erosion control projects; and

x Various water quality, water supply, groundwater programs and watershed/subwatershed planning studies that
dictate design criteria and maintenance requirements for SWM.

x

Within the Conservation Authorities Act, O Reg. 179/06 is specific to the Lake Simcoe Region Conservation
Authority. This regulation restricts development in areas under jurisdiction of the Lake Simcoe Region Conservation
Authority particularly within areas adjacent or close to the shoreline of the Great Lakes-St. Lawrence River System
or to inland lakes, river or stream valleys, hazardous lands, wetlands and other areas where development could
interfere with the hydrologic function of a wetland. The Authority may grant permission for development in or on
these areas if the land will not be negatively impacted by this development.

2.1.13 Places to Grow Act

The Places to Grow Act, 2005, is provincial legislation that aids in planning for growth/development in a co-ordinated
and strategic way. It helps to ensure that the “growth plans reflect the needs, strengths, and opportunities of the
communities involved, and promotes growth that balances the needs of the economy with the environment.” It
ensures that long term goals guide growth related decision making at all levels of government.

The Places to Grow Act provides the government of Ontario with the authority to:

x Designate any geographic region of the province as a Growth Plan area;

x Develop a Growth Plan in consultation with local officials, stakeholders, public groups, and members of the
public; and

x Develop Growth Plans in any part of Ontario.

Growth plans may include policies and regulations applicable to the reuse of reclaimed water. These policies and
regulations could include, but are not limited to:

Intensification and density;

Land supply for residential, employment and other uses;

Expansions and amendments to the boundaries of areas of settlement;

The protection of sensitive and significant lands, including agricultural lands, and water resources;

Infrastructure development and the location of infrastructure and institutions;

Municipal waste management planning;

The co-ordination of planning and development among municipalities; and

Growth related capital spending and financing.

X X X X X X X X

Preliminary estimates taken from official plans of municipalities within the Lake Simcoe watershed suggest that by
2031 municipal sewage treatment plants will be required to provide services for an estimated half a million people
(Lake Simcoe Phosphorus Reduction Strategy, 2010). This expected increase in population would result in
increased flows from sewage treatment plants, which could potentially increase phosphorus loads into Lake Simcoe.
As well, more municipal infrastructure (i.e., additional sewage treatment plants, sewer lines, etc.) or upgrades to
existing infrastructure would likely be required to meet these needs, which may make reuse an attractive
consideration.
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2.1.14 Water Opportunities and Water Conservation Act

As announced on March 8, 2010, Ontario will introduce a Water Opportunities and Water Conservation Act, which
received its first reading as Bill 72 on May 18, 2010. The Act aims to foster innovative water, wastewater and
stormwater technologies and services in the private and public sectors, to create opportunities for economic
development and clean-technology jobs in Ontario, and to conserve and sustain water resources for present and
future generations. To further the purposes of the Act, the Minister of the Environment may establish aspirational
targets in respect of the conservation of water and other matters.

The demand for water worldwide is expected to surpass the current supply within the next 40 years and Ontario is
well situated to provide solutions to this global issue. New technology for the protection and conservation of water
resources will be first developed within the province itself. These initiatives could have positive impacts on water
reuse applications, especially within the Great Lakes Drainage Basin.

2.1.15 Ontario Building Code Act

The Ontario Building Code contains provisions to prevent contamination of drinking water supplies. The following

identifies key excerpts from the Ontario Ontario Code that are relevant to water reuse practices:

x s.7.1.5.3 Water Distribution Systems — stormwater or greywater that are free of solids may be used for toilet and
urinal flushing, or the priming of traps.

x S. 7.2.1.2 Restrictions on Reuse — materials and equipment that have been used for a purpose other than the
distribution of potable water cannot be subsequently used in a potable water system.

x S.7.3.7.3 Water Tests — when testing a potable water system, potable water must be used.

x S. 7.4.4.1 Sewage Treatment — additional treatment of sewage is required if that sewage would damage or
impair the sanitary sewage works or system.

x S.7.6.2.1. Connection of Systems — connections made to potable water systems must be designed so that non-
potable water or other substances that would make the water non-potable cannot enter the system.

x S. 7.7 Non-potable Water Systems — this section of the Ontario Building Code specifies plumbing requirements
for non-potable water systems but does not address the quality of the non-potable water. Design requirements
are specified preventing outlets from non-potable water systems being located near any fixture that is used for
the preparation, handling, or dispensing of food or drink products for human consumption.

The Code only applies to plumbing systems (i.e., water, wastewater, or stormwater) that serve and are located within
a single property. It does not cover any portion of the public water, wastewater, or stormwater systems. Large and
off-lot (e.g., communal) sewage works systems that have a capacity of 10,000 L/day or more come under the
OWRA.

Of particular note with regards to stormwater reuse is Bill 63, a private member’s bill to amend the Building Code
Act, 1992 with respect to stormwater harvesting. Bill 63 would require use of a stormwater harvesting system for
buildings with a garage that is used for normal storage operations (i.e., there is not provision for the repair or
servicing of motor vehicles). Bill 63 had its first reading on April 21, 2008, but has not yet progressed further to a
second reading.

2.1.16 The Great Lakes Charter

The Great Lakes Charter was developed in 1985 with the goal of conserving the levels and flows of the Great Lakes
and their tributary and connecting waters, of protecting and conserving the environmental balance of the Great
Lakes ecosystems, and to facilitate inter-jurisdictional cooperation and future development within the region.

Under the charter, any new consumptive uses in excess of 19 million litres per day, on average, requires a
consultation process, and any consumptive use in excess of 380,000 litres per day, on average, must be recorded in

RPT5-2010-12-01-Reuseconcept_Finalreport-60146464.Docx

11



AECOM Lake Simcoe Region Conservation Authority Water Reuse Concept Analysis

a comprehensive database of water consumption in the Great Lakes Basin. Since the water that is reclaimed for
reuse has been previously taken, whether by a municipal, industrial or commercial entity, it is anticipated that the
subsequent reuse of the water would not be considered an additional taking, unless the discharge of the water back
into the natural environment were an integral component of the original Permit to Take Water (in Ontario).

The charter also contains a mandate to pursue water conservation and efficiency programs, to conserve the natural
hydrologic and ecosystem integrity of the basin and ensure sustainable water use. Water reuse initiatives can
contribute to a comprehensive water conservation strategy.

In addition, the charter contains policies on inter-basin transfers of water resources, meaning the transfer of water
from the basin of one Great Lake to that of another Great Lake. These policies could affect the range of water reuse
alternatives available in the Lake Simcoe Region in areas that are serviced by water from the Lake Ontario basin
(i.e., Newmarket and Aurora), since the water would likely have to be returned to Lake Ontario.

2.2 Summary of Levels of Treatment for Beneficial Reuse

Unlike potable water treatment where the quality of the end product is well established and not subject to change as
a function of use, reclaimed water treatment can vary greatly depending on the end users. Relatively little treatment
may be required for the irrigation of a non-food crop on a site where access is controlled. However, treatment levels
must be increased as the probability of human contact increases in order to protect public health. Experience with
reclaimed water elsewhere has defined the treatment levels required for a wide range of applications.

The primary reuse practices that are anticipated within the Lake Simcoe watershed include irrigation (both
agricultural and landscape), industrial uses, aggregate washing, and urban applications, both for existing
development and future development. Water quality requirements in California, Florida, Alberta and British Columbia
for the primary reuse categories anticipated for some of the Lake Simcoe basin and other applications are presented
in Table 2-1. The purpose of this table is to provide ranges for some of the more common constituents for the
protection of human health. Phosphorus levels are typically not included in reuse quality guidelines as they are not a
concern for public health. Nitrogen is also not typically included as a guideline in reuse regulations except in cases
where nitrogen loadings are anticipated to be in excess of the assimilative capacity of the site. This is primarily due
to concerns that such applications could result in nitrate levels in drinking water supplies exceeding the 10 mg/l
regulatory limit.

Table 2-1 Ranges of Water Quality for Reuse Applications in California, Florida, Alberta and British

Columbia "°
Type of Reuse Treatment Turbidity Total Fecal Total Nitrogen
NTU coliforms, coliforms
No./100 mL No./100 mL
California
Agricultural irrigation
Non-food crop Oxidation, "23 Avg
disinfection "240 Max
Food crop Oxidation, "2 Avg "2.2 Avg
coagulation, "5 Max "23 Max
filtration,
disinfection
Landscape irrigation
Restricted access Oxidation, "23 Avg
disinfection "240 Max

Unrestricted access Oxidation, "2 Avg "2.2 Avg
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Type of Reuse Treatment Turbidity Total Fecal Total Nitrogen
NTU coliforms, coliforms
No0./100 mL No0./100 mL
coagulation, "5 Max "23 Max
filtration,
disinfection
Industrial © Oxidation, "23 Avg
disinfection "240 Max
Groundwater recharged using Case by Case basis - minimum typically oxidation, disinfection
basins
Indirect potable used Case by Case basis — typically oxidation followed by UF/RO/AOP
Florida
Agricultural irrigation
Non-food crop Secondary, basic 200 Avg
disinfection 800 Max
Food crop Secondary, high 75% non-
level disinfection detect
25 Max
Unrestricted access landscape Secondary, high 75% non-
irrigation level disinfection detect
25 Max
Industrial © Secondary, basic 200 Avg
disinfection 800 Max
Groundwater recharged using Secondary, basic 12 mg/l
basins disinfection
Indirect potable Secondary, high All samples 10 mgl/l
level disinfection bellow
detection
Alberta ©
Wastewater Irrigation <1000 <200
British Columbia
Restricted Public Access "200
Unrestricted Public Access "2 2.2

Notes:

The types of treatment required are similar for each reuse application with a minimum secondary level of treatment

Blanks denote no values are given.
a Adapted from the California Code of Regulations, Title 22, except as noted (State of California, 2001).
b Adapted from Florida Administrative Code (State of Florida, 1999).

¢ Industrial water quality varies based on the type of reuse and may require removal of specific constituents
including TDS.

d Removal of specific constituents may also be required. Florida TOC and TOX limits and compliance with
most primary and secondary drinking water standards.

e Adapted from the Guidelines for Municipal Wastewater Irrigation (Alberta Environment, 2000)

f Adapted from the British Columbia Municipal Sewage Regulation

followed by disinfection. The level of disinfection required will vary depending on the end use of the reclaimed water.

For example, applications that involve direct human contact such as food crops and unrestricted access irrigation

require more stringent constituent limits.

Turbidity is a measure of the cloudiness of water usually caused by suspended solids. A turbidity limit is specified to
monitor the performance of the wastewater treatment facility as high turbidity levels can have negative impacts on
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human health and the health of the ecosystem. As well high levels of sediment in the water can interfere with the
disinfection process and can lead to clogging of irrigation systems and deposition. Water quality limits for water
reuse applications all require an average turbidity of less than 2 NTU with a maximum value of 5 NTU.

Total and fecal coliform counts are used as an indicator of the level of treatment, specifically the level of disinfection
that the reclaimed water has received. They are a measure of the risk of infections due to the potential presence of
pathogens. Total coliforms can be naturally occurring from soil and vegetation sources and do not necessarily
indicate an outside source of contamination. However, fecal coliforms are a sub group of total coliforms and often
indicate that fecal contamination has occurred and that there is a greater risk that pathogens are present in the water
source. Therefore, both total and fecal coliforms should be tested in order to determine if contamination has
occurred and the contamination source. The average and maximum allowable limits for total and fecal coliforms are
more stringent for food crops and unrestricted access applications than for other applications at an average count
less than 2.2/100mL and a maximum count less than 23 — 25/100mL. Non-food crops, restricted access irrigation
and industrial uses have much higher average and maximum coliform count limits. These limits vary significantly
among regulatory jurisdictions.

Nitrogen is one of the most important nutrients for crop growth. No current limits on total nitrogen for irrigation
purposes exist for the jurisdictions included in Table 2-1. For groundwater recharge and indirect potable
applications, nitrogen can contribute to algal growth and corrosion and thus limits exist for protecting water quality.
The total nitrogen limit for groundwater recharge using basins is 12mg/L while indirect potable uses have a limit of
10mg/L. Most U.S. states recommend relatively extensive monitoring of nitrogen levels in both ground and surface
water sources.

Water reuse applications may vary significantly in the level of human exposure incurred, with a corresponding
variation in the potential for health risks. Where human exposure is likely in a reuse application, reclaimed water
should be treated to a high degree prior to its use. Conversely, where public access to a reuse site can be restricted
so that exposure is unlikely, a lower level of treatment may be satisfactory, provided that worker safety is not
compromised.

Urban Reuse

When using reclaimed water for urban applications such as flushing of toilets and urinals and irrigation of public

parks, golf courses and athletic fields, the most important considerations are the reliability of service and protection

of public health. To date there have not been any confirmed cases of infectious disease resulting from the use of

properly treated reclaimed water in the U.S. Protection of public health can be achieved by:

x Reducing or eliminating concentrations of pathogenic bacteria, parasites, and enteric viruses in the reclaimed
water through high levels of treatment;

x  Controlling chemical constituents in reclaimed water; and

x  Limiting public exposure (i.e., contact, inhalation, ingestion) to reclaimed water.

Agricultural Reuse

When using reclaimed water for agricultural irrigation practises, salinity, sodium, trace elements, excessive chlorine
residual and nutrients are the chemical constituents of greatest concern. The concentration or amount of these
constituents tends to be higher with reclaimed water then traditional ground and surface water sources. The impact
of these constituents will vary largely with the sensitivity of the crop.

The type and concentrations of these constituents in reclaimed water will be greatly influenced by the municipal
water supply, the influent waste streams (i.e., domestic and industrial contributions), amount and composition of
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infiltration in the wastewater collection system, the wastewater treatment process and type of storage facilities for the
treated effluent. Conditions that can have an adverse impact on reclaimed water quality may include:

x Elevated total dissolved solids (TDS) levels (salinity);

x Industrial discharges of potentially toxic compounds into the municipal sewer system; and

x  Saltwater (chlorides) infiltration into the sewer system in coastal areas.

Industrial Reuse

Industrial reuse has been growing in popularity since the early 1990s with cooling water being the primary
application. Advancements in technology have allowed for water of lesser quality to be successfully implemented for
this purpose, making reclaimed water a popular alternative to more scarce water resources. There remain water
quality concerns that exist with industrial reuse practises, and cooling water systems in particular, including
corrosion, biological growth and scaling. These problems arise from contaminants in potable water as well as in
reclaimed water, but the concentrations of some contaminants in reclaimed water may be higher than in potable
water.

The use of reclaimed water as makeup in recirculating cooling tower systems, will result in the concentration of
dissolved solids in the heat exchange system. This concentration may or may not cause serious corrosion of
components and thus dissolved solids should be removed as much as possible during the treatment process, with
processes such as reverse osmosis, nanofiltration, electrodialysis, ion exchange, carbon adsorption or advanced
oxidation.

Biological concerns associated with the use of reclaimed water in cooling systems include:

x  Microbiological organisms that contribute to the potential for deposits and microbiologically induced corrosion;
and

x  Nutrients that contribute to microbiological growth.

The primary constituents for scale potential from reclaimed water are calcium, magnesium, sulphate, alkalinity,
phosphate, silica, and fluoride. All constituents with the potential to form scale must be evaluated and controlled by
chemical treatment and/or by adjusting the cycles of concentration. Reclaimed water quality must be evaluated,
along with the scaling potential to establish the use of specific scale inhibitors.

Groundwater Recharge

For the purposes of groundwater recharge, reclaimed water may be used to:
x  Provide further treatment for future reuse;

x Augment potable or non-potable aquifers;

x  Provide storage of reclaimed water for subsequent retrieval and reuse; or
x  Control or prevent ground subsidence.

Constraints on groundwater recharge are dependent on the use of the extracted water and include health concerns,
economic feasibility, physical limitations, legal restrictions, water quality constraints, and reclaimed water availability.
Where reclaimed water will be ingested, health effects due to prolonged exposure to low levels of contaminants must
be considered as well as the acute health effects from pathogens or toxic substances. One potential issue with
recharge is that boundaries between potable and non-potable aquifers are rarely well defined. Some risk of
contaminating high quality potable groundwater supplies is often incurred by recharging “non-potable” aquifers thus
high levels of treatment may be required for this application.
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Augmentation of Indirect Potable Supplies

Indirect potable reuse is the augmentation of a community’s raw water supply with treated wastewater followed by
an environmental buffer. The treated wastewater is mixed with surface and/or groundwater, and the mix typically
receives additional treatment before entering the water distribution system.

As the physical proximity and perceived distance between reclaimed water and natural water supply decreases,
human contact with and consumption of reclaimed water becomes more certain. By employing treatment beyond
typical disinfected tertiary treatment, indirect potable reuse projects will provide additional organics removal and
environmental storage (retention time) for the reclaimed water, thereby providing added protection against the
uncertainty associated with trace organics. Additional concerns have been raised regarding the fate and transport of
trace organic compounds, including endocrine disruptors, pharmaceuticals, hormones, antibiotics, anti-
inflammatories, and personal care products that are present in municipal wastewaters. Regulations from the Ontario
Drinking Water Quality Standards (O. Reg. 169/03) made under the Ontario Safe Drinking Water Act, 2002 provide a
starting point for defining water quality objectives for indirect potable applications.
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3. Characterization of Potential Water Reuse Applications

There are several potential applications for water reuse in the Lake Simcoe watershed that are evaluated in this
study, including irrigation of agricultural lands and golf courses, washing of aggregate, industrial applications and
beneficial reuse in urban areas. These practices are described in the following sections. Figure 3-1 to Figure 3-5
included at the end of this section display the geographical distribution of these potential water reuse applications
across the watershed.

3.1 Irrigation Practices

Reclaimed water from WPCPs (i.e., Water Pollution Control Plants) can provide a reliable, consistent source of high
quality water for irrigation practices, often with little or no additional treatment required from current levels.
Reclaimed water is typically available even in times of little rainfall, due to the ongoing domestic consumption and
return waste stream of water that must be treated. Reusing water from WPCPs can also provide additional
environmental benefit when used for irrigation, since it can reduce the strain on natural surface and groundwater
resources, and reduce the need for added nutrients in fertilizer due to the presence of phosphorus and nitrogen
compounds in the reclaimed water.

Although the supply of reclaimed water for irrigation is consistent and reliable throughout the year, the irrigation
demand is highly seasonal, concentrated between May and September. Due to this seasonality, irrigation cannot be
used to divert phosphorus from the Lake year round unless it is combined with additional uses for the non-irrigating
months, or unless storage facilities are included until it can be used during the growth season.

The meteorological conditions in the watershed were characterized to determine the potential amount of irrigation
water that could be applied to agricultural operations and golf courses. Table 3-1 summarizes the average
precipitation and evapotranspiration characteristics of the watershed, obtained from the Lake Simcoe Tier 1 Water
Budget report (LSRCA, 2009).

Table 3-1- Average Meteorological Water Balance in Lake Simcoe Region

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Average Precipitation

75 58 60 67 78 80 76 86 81 74 83 77 895
(mm)
Average Actual

o 0 0 1 28 76 109 122 108 74 36 8 0 561

Evapotranspiration (mm)
Water Surplus/Deficit

75 58 59 38 1 -28 -46 -22 8 38 75 77 333

(mm)

There is more precipitation than evapotranspiration in a typical year in the watershed; however, the summer months
tend to lose more water to percolation and evaporation than is gained through precipitation, requiring irrigation in
order to keep soils at or near field capacity for improved crop/grass growth. In addition, monthly averages ignore the
daily and weekly variations in precipitation, which may require more irrigation than would otherwise be indicated by
the monthly water balance shown in Table 3-1. For example, the majority of precipitation for July could fall in just
one or two large storm events, leaving many weeks where no precipitation falls allowing the soils to become dryer
than what is acceptable for crop maintenance. To account for this, a simulation was conducted using nineteen years
of precipitation data from a gauge station close to the watershed (the Elora Research Station), and average
evapotranspiration data for the Lake Simcoe area from the Best Management Practices: Irrigation Management
handbook, published by the Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA, 2009). The results are
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displayed in Table 3-2, showing the estimated amount of irrigation that can be applied to agricultural and golf course
areas during the growing season. The average values are averaged over the nineteen years of records, while the
minimum and maximum values are absolute values over the period of record. The irrigation requirements are
expressed as a depth (volume over a unit area).

Table 3-2 - Irrigation Requirements Simulation Results

Month Average Maximum Minimum
Irrigation Irrigation Irrigation
(mm) (mm) (mm)

Jan 0 0 0
Feb 0 0 0
Mar 0 0 0
Apr 0 0 0
May 38 64 0
Jun 79 125 0
Jul 81 176 0
Aug 66 125 0
Sep 25 68 0
Oct 0
Nov 0
Dec 0
Total 289 558 0

The simulation demonstrates that the requirement for irrigation can fluctuate widely due to changing patterns and
volumes of precipitation and temperature (i.e., as it impacts evapotranspiration), with some months requiring no
irrigation at all, and others requiring large amounts.

An additional issue with determining potential irrigation demand is conventional irrigation practice by farmers, who
typically irrigate only in the hotter summer months of June, July and August. This is due to the labour and equipment
costs (i.e., pumping, fuel) required to irrigate, acting as incentive to irrigate as efficiently as possible. Through
correspondence with OMAFRA staff, it was agreed that a representative average annual demand for irrigation water
from commercial farmers would exclude the amounts for May and September in the above table, for a total annual
average of approximately 225mm. For land application uses, where the primary objective is to dispose of effluent
rather than to irrigate a crop, a conservative estimate of twice the commercial irrigation amount was developed,
resulting in an average annual total of 450mm.These amounts will be used to determine the preliminary demand for
reclaimed water near the WPCPs.

In order to determine the potential phosphorus reduction from these irrigation practices, consumptive water use
factors obtained from the Tier 1 Water Budget (LSRCA, 2009) were used. Table 3-3 summarizes the factors
applicable to irrigation.

These factors quantify the amount of water used for a specific application that is removed from the watershed
system. For example the irrigation of Field and Pasture lands would be expected to remove 80% of the water applied
through ET. The remaining 20% of the applied water would find its way into the Lake via percolation. For the
purposes of this concept analysis, this factor was adapted to estimate the amount of phosphorus in the reclaimed
water stream that would be likewise removed from the watershed system, and thus kept out of Lake Simcoe. This
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approach should be considered conservative as phosphorus is generally well retained by soils and little of the
applied phosphorus would likely remain in waters flowing to the Lake.

Table 3-3 - Consumptive Water Use Factors for Irrigation Applications

Specific Irrigation Purpose Consumptive
Water Factor

Field and Pasture 0.8
Fruit Orchards 0.8
Market Gardens / Flowers 0.9
Nursery 0.9
Other 0.8
Sod Farm 0.9
Tender Fruit 0.8
Golf Courses 0.7

Agricultural and golf course sites will typically have established irrigation sources that have been developed at some
expense to the user (e.g., engineering, permitting and construction). In these cases, reclaimed water must be
economically competitive to their current irrigation source, or provide additional benefit such as the provision of
irrigation water during times of drought, or the additional nutrients in reclaimed water to provide fertilization.
However, the end users may not necessarily have to pay the entire cost of making reclaimed water available at a
given location for a specific purpose as the financial benefits to the providers of reclaimed water must also be
considered. The WPCPs in the Lake Simcoe basin are under a mandate to reduce the discharge of phosphorus.
Reducing phosphorus concentrations in the effluent using traditional treatment processes will have a quantifiable
cost. This report will consider the cost of enhanced treatment against the costs of reducing phosphorus discharges
through beneficial reuse. In cases where reuse is less expensive it may make sense to subsidize construction of
reclamation systems. Many of the reuse systems currently in operation were based on a financial analysis showing
that it was a cost effective alternative to increased treatment.

3.1.1  Agricultural Irrigation

There are many different types of agricultural practices in the Lake Simcoe basin, from hay field, to fruit orchards, to
small market garden operations. Despite the variety of crops, all agricultural operations have one thing in common:
the persistent need for irrigation water. The amount and frequency of irrigation can significantly increase the yields of
many crops, in quantity of crop produced, quality of crop produced, and in the consistency of both. However, the
flows in the rivers and streams that many farms depend on for irrigation water depend on meteorological conditions,
which are far from consistent from year to year. Although there may be years where every operation can withdraw
the amount of water it needs, more often than not there may not be enough to go around.

The following sections describe some of the different types of agricultural operations present in the Lake Simcoe
basin, and the various factors that may impact the potential for reclaimed water to be used for irrigation.

Sod Farms
The majority of sod farming in Ontario is of a Kentucky bluegrass or Kentucky bluegrass/fine fescue blend (98% of
acreage) for general purpose applications, with the remainder being cultivated for creeping bentgrass intended for

golf course applications (OMAFRA, personal correspondence). The crop harvest cycle for sod occurs over a two
year period, with the first year used to establish the stock and harvesting taking place throughout the second year.

RPT5-2010-12-01-Reuseconcept_Finalreport-60146464.Docx

19



AECOM Lake Simcoe Region Conservation Authority Water Reuse Concept Analysis

Water requirements in year one and year two of the cropping cycle are approximately 25mm every 3-4 weeks as
required with an additional 50mm in the two weeks prior to harvest in year two, which may occur at any time during
the season.

Sod farming operations in the Lake Simcoe basin are heavily concentrated along the Maskinonge River east of
Keswick and near the Black River south of Sutton. There have historically been water shortages in these areas due
to the heavy agricultural water takings, making these operations a priority consideration for reclaimed water
applications.

Hay Farms and Pasture

Areas classified as hay farms typically consist of cereal or pulse crops, and are not primarily grown for hay. Like
most crops, hay crops will respond to irrigation and produce an increased yield; however, the market value of hay
crops tend to be lower than that of vegetable, berry or fruit crops, decreasing the cost to benefit ratio of irrigation.

Pasture areas are non-cultivated fields either being left fallow between crop cycles or being used for livestock
grazing. These areas would typically not be irrigated, since they are not directly harvested.

Although these areas may not be a priority for developing additional irrigation capacity with reclaimed water, there is
the potential to implement municipal land application/disposal irrigation practices on these fields for the purpose of
diverting phosphorus from the Lake. There is an abundance of these types of agricultural operations in the
watershed. The practice of irrigating these fields may provide a lower cost alternative to the municipality when
compared to the cost of upgrading and maintaining new treatment technologies, and would have to be evaluated on
a case by case basis.

Market Garden Farms and Row Crops

Market gardens are the typically small scale harvesting of a wide variety of cash crops, including fruits, vegetables,
flowers and herbs, on relatively small land plots, and are usually sold directly to consumers in a setting such as a
Farmer's Market. Market garden operations are heavily concentrated in the Holland Marsh area, between the
Bradford, Holland Landing, Schomberg and Silani Sweet Cheese WPCPs.

Water requirements for vegetable crops range from 25-50mm per week throughout the growth period, which is
typically in July and August, yielding a total water requirement of 200-400mm during the growing season. Certain
types of crops grown in a market garden operation, such as berries and some vegetables, are typically very
responsive to irrigation, regularly increasing yields and crop quality if water needs are fully met.

Row crop areas grow many of the same crops as found in market garden operations, but typically on much larger
plots of land, with operations usually consisting of a single crop. Thus, the water requirements are similar to those of
market garden operations, with 25-50mm per week during the growth period, depending on soil conditions and the
specific crop. Row crop operations are by far the largest agricultural type in the watershed, although more
concentrated to the south of the Lake.

Orchards and Tree Farms

Orchards consist of fruit or nut bearing trees, such as apples, peaches, plums, cherries, hazelnuts, and pecans.
Irrigation of orchards and tree farms is critical, especially when the trees are being established, in order to ensure
vigorous growth and optimal yields. There are relatively few of these areas in the watershed.
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3.1.2  Golf Course Irrigation

Golf courses typically have extensive irrigation/sprinkler systems throughout their lands, with a distinct economic
incentive in keeping their fairways and greens healthy and lush. Given this, golf courses have traditionally been large
water users, also due to the longer growing/irrigating season of golf courses over agriculture, starting as soon as the
grass emerges from winter dormancy and ending in the mid to late fall. Since golf courses are growing only grass,
unlike some agricultural operations that may grow food crops, there is less of a risk that the public will ingest the
irrigation water; although many of the WPCPs in the Lake Simcoe basin discharge a high quality effluent, making
this less of an issue. The large demand, longer growing season, and water quality requirements give golf courses a
high potential to use reclaimed water for irrigation.

The golf courses in the Lake Simcoe basin are concentrated primarily along the southern border of the watershed,
close to the populated areas north of Toronto, but there are other courses in the area such as near the Uxbridge,
Sutton and Innisfil WPCPs.

The existing Permits to Take Water of a selection of golf courses in the area were evaluated to gauge the suitability
of applying the irrigation simulation results to calculate water demands. The PTTWs are displayed in Table 3-4. The
results show a much higher average consumption than the predicted irrigation requirements; however, the average
is skewed by four particularly high PTTWSs. If these high results are omitted from the average, an irrigation
requirement very close to the simulation results is obtained. Since golf courses irrigate over a longer period than
commercial agricultural operations, it was deemed appropriate to use the average annual total of 450mm irrigation,
similar to the land application disposal use described earlier.

Table 3-4 - Summary of Existing PTTW for Golf Courses

Golf Course / Irrigated Total Annual Permitted Water Use Water Use
Owner Area (ha) Water Takings (L/yr) (m*halyr) (mml/yr)

Allandale 23 163,500,000 6,987 699
Cardinal 148 570,240,000 3,853 385
Cedar Links 8 26,184,960 3,273 327
Cedarhurst 87 146,635,860 1,695 170
Lakhami 52 748,577,700 14,535 1,454
Magna 65 756,511,020 11,693 1,169
Orchard Beach 25 625,665,600 25,228 2,523
Pheasant 83 1,254,028,800 15,164 1,516
Silver Lakes 40 256,596,700 6,496 650
The Briars 49 196,403,250 3,984 398
The Manor 51 342,447,900 6,768 677
Westview 48 469,327,680 9,860 986
Wooden Sticks 75 329,664,640 4,396 440

Average 58 452,752,624 8,764 876

3.2 Aggregate Washing

Aggregate extraction industries require large volumes of water in order to wash their aggregate prior to delivery for
use on construction sites or in the production of concrete. The extraction of aggregate can be conducted year-round,
following the schedules and demands of construction, making it a prime candidate for the use of reclaimed water.

RPT5-2010-12-01-Reuseconcept_Finalreport-60146464.Docx



AECOM Lake Simcoe Region Conservation Authority Water Reuse Concept Analysis

However, since the majority of the water used for aggregate washing would simply run off the site, a portion of the
phosphorus contained in the reclaimed water would re-enter the drainage system and find its way to the Lake. The
water consumption factor used in the Tier 1 Water Budget (LSRCA, 2009) for aggregate industries is 0.25 (or 25%
consumption), and this factor will be used in this study to estimate the amount of phosphorus removal from the water
stream. Table 3-5 summarizes some of the existing PTTW for aggregate industries in the watershed. The average
annual water consumption of approximately 3,800m*/ha will be used to calculate aggregate water demand during the
analysis.

Table 3-5 - Summary of PTTW for Aggregate Industries

Owner Land area ( ha) Total Annual Permitted Water Use | Water Use
Water Takings (L/yr) (m*halyr) | (mmiyr)
Lafarge Canada Inc. 266 1,456,813,280 5,470 547
Sarjeant Company 63 77,760,000 1,242 124
Georgian Aggregates and 57 382,200,000 6,741 674
Construct Inc.
Pedersen Aggregates Ltd. 203 353,496,960 1,744 174
Average 147 567,567,560 3,800 380
3.3 Industrial Applications

Water reuse for industrial applications can encompass many uses, from cooling water, ash sluicing, flue gas
scrubbers and boiler-feed requirements for industries such as utility power plants, petroleum refineries, chemical
plants, pulp and paper mills and metal working facilities. Providing reclaimed water to an end user is very specific to
the nature and requirements of the application, and must be evaluated on a case by case basis. The current
industrial users with active Permits to Take Water (PTTWSs) are shown in Table 3-6.

Table 3-6 - Existing Industrial PTTWs in the Lake Simcoe Watershed

Total Annual Permitted Water
Owner / Purpose . Subwatershed Source
Takings (L/yr)

Chicago Miniature Lamp
(Canada) Inc. / Cooling Water
Royal Group, Inc. / Cooling
Water
Cericola Farms Ltd / Food

Processing

66,000,000 Barrie Creeks Groundwater

191,150,500 West Holland Groundwater

30,636,320 West Holland Groundwater

For the purposes of the initial reclaimed water demand screening, the potential water demand for industrial
applications was assumed to be equal to the per-area demand of urban reuse applications, discussed in the next
section. It is estimated that approximately 25% of phosphorus in the reclaimed water will be removed through
industrial reuse applications.

3.4 Urban Reuse
3.4.1  Existing Development

Reclaimed water can be used for a large variety of applications in urban settings, including irrigation of public
landscaped or recreational areas, commercial uses (i.e., vehicle washing, laundry facilities, window washing, etc.),
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aesthetic/ornamental landscape features, dust control, street cleaning, sewer flushing, concrete production, fire
protection and toilet/urinal flushing.

As a preliminary estimate of the demand for reclaimed water, the potential demand for toilet/urinal flushing was
estimated using existing municipal water taking records and the typical proportion of municipal water that is used for
toilet flushing. Several urban areas in the Lake Simcoe basin were evaluated, including Newmarket, Aurora, Holland
Landing, Mount Albert, Keswick, Sutton and Innisfil, with the following results:

x  The average amount of municipal water takings per hectare of developed urban land, using information from the
Permit to Take Water database, is approximately 3,000m3/ha/yr;

x  The typical proportion of municipal water that is used for residential purposes is 56% (Environment Canada,
2008), of which approximately 90% is used for indoor purposes over the course of a year, yielding approximately
1,500m*%halyr;

x The proportion of residential water use used for toilet flushing is approximately 30% (Environment Canada,
2008); yielding approximately 450m3/ha/yr.

The value of 450m3/ha/yr for toilet and urinal flushing corresponds to approximately 30L per person per day. This
value is used to estimate the potential reclaimed water demand for urban areas. It is estimated that urban reuse will
remove approximately 20% of phosphorus from the reclaimed water.

3.4.2 New Development

Areas of proposed or future urban development can be a candidate for the installation of a dedicated reclaimed
water delivery system, allowing the adoption of water reuse on a larger scale and more economically than with urban
retrofits. These systems can include dedicated water systems for a range of urban applications, including toilet
flushing, lawn watering and fire suppression (dedicated hydrants).

Many of the urban areas throughout the Lake Simcoe basin are will experience growth in the near future, offering the
potential to implement many dedicated water reuse systems. For the purposes of this screening, it was assumed
that new development areas would have the same demand as existing urban areas (i.e., toilet and urinal flushing).

3.5 Summary

The estimated annual demand for reclaimed water, as well as the potential proportion of phosphorus that may be
removed from the water stream for each reuse application (i.e., developed from the consumptive use factors
described earlier) is summarized in Table 3-7.

Table 3-7 - Summary of Application Specific Reclaimed Water Demand and Phosphorus Removal

User

Agricultural Irrigation

Golf Course Irrigation
Aggregate Washing
Industrial Applications

Urban Reuse
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Estimated Annual
Reclaimed Water
Demand (m *halyr)

2,250
(4,500 for disposal)
4,500

3,799
450
450

Estimated Annual
Reclaimed Water
Demand (mm/yr)

225
(450)
450

379
45
45

Estimated Annual
Phosphorus
Removal Factor

0.8t0 0.9

0.7
0.25
0.25
0.20
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