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EXECUTIVE SUMMARY
Overview
The Region of Waterloo (ROW) initiated a study in 2004 to update the previous Wastewater Treatment
Master Plan (WWTMP) completed in 1995. Since completion of the 1995 WWTMP a number of
planning, technical and legislative changes have impacted the wastewater treatment strategy proposed in
the 1995 plan.
This report summarizes the work undertaken to develop the WWTMP. Section 1 provides an overview of
each of the thirteen Regional Wastewater Treatment Plants (WWTPs). An outline of future growth
projections to establish future servicing needs is summarized in Section 2.
Section 3 establishes current and future effluent quality requirements. Several modelling tools were
utilized to consider the potential impacts of increasingly stringent effluent requirements on the receiving
streams. The Grand River Simulation Model (GRSM) simulated effects of future plant effluent quantity
and quality on the Grand River dissolved oxygen levels. Mass balances and the CORMIX near field
mixing model were used to estimate future concentrations of nutrients of interest, including phosphorus,
ammonia-nitrogen and nitrate. A process review of the larger plants discharging to the Grand and Speed
Rivers (Kitchener, Galt, Preston and Hespeler WWTPs) was completed through the process simulation
model BioWin to determine existing optimized capacity and need for upgrades and expansions to meet
the various treatment scenarios. The recently completed preliminary design for upgrades to the Waterloo
WWTP was also incorporated. The modelling output results are summarized in Section 4 together with a
discussion of other existing process constraints; receiving water constraints; and, physical limitations for
expansion (i.e. adequate area on-site, surrounding land-use, and adequate buffer). Section 4 also includes
a review of alternative technologies for achieving process upgrades to improve effluent quality, and an
overview provided on trends on implementation of various technologies in North America and elsewhere.
An update of servicing strategies provided in the 1995 WWTMP is outlined in Section 5, with more
details regarding servicing of the East Side in Section 6. The evaluation criteria applied to each of these
alternatives is provided in Section 7.
Documentation of the public consultation activities, including communication activities and involvement
of the steering committee and stakeholders, is summarized in Section 8. Preferred alternatives and
implementation recommendations are described in Section 9 together with a schedule with each
recommendation and estimated budgetary cost for planning purposes.
Background
In 2003 the Region developed a Long Term Regional Growth Management Strategy (RGMS) to plan for
and guide future population and employment growth in the ROW. The RGMS concluded that over the
next several decades it is realistic to anticipate that the Region will grow to approximately 700,000 by
2041. Subsequently, the Province of Ontario identified the Region as a “Future Growth Area” in the
Places to Grow Act, passed in June 2005, and designated the downtowns of Kitchener and Waterloo as
“Priority Urban Centres” and Downtown Cambridge as an “Emerging Urban Centre”. Places to Grow
indicates that the population of the ROW will be 729,000 by 2031.
The RGMS helps to ensure that “Smart Growth” principles are realized in the Region. As part of this, the
RGMS recommended the WWTMP (1995) be updated to provide a plan for wastewater treatment
services to meet the needs of customers in a safe, efficient, cost effective and fiscally responsible manner.
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As a result the ROW initiated this study to identify and evaluate wastewater treatment projects,
technologies, and servicing strategies to meet the long term needs of residents and business until 2041.
The study was to be completed as a Master Plan under the Environmental Assessment Act in accordance
with Municipal Class Environmental Assessment (MEA) requirements.
The objectives of the Master Plan are as follows:
1. Determination of the future influent flows and loadings to the Region’s WWTPs.
2. Identification of future effluent requirements considering receiving water characteristics, legislative
requirements, and impact of the effluent on the receiving water body.
3. Determination of the feasibility of upgrading or expanding the Region’s WWTPs to meet the capacity
and effluent requirements determined above.
4. Identification and evaluation of a range of alternatives to meet the wastewater needs of the Region as
a whole, and providing wastewater treatment to the East Side growth area.
5. Sufficient and meaningful public and agency consultation at appropriate stages of Master Plan
development being completed to fulfill Municipal Class Environmental Assessment requirements, so
that the preferred strategy can have the support of the Ministry of the Environment (MOE), the Grand
River Conservation Authority (GRCA), other agencies and local municipalities.
6. Determination of a preferred approach to providing wastewater treatment with identification of
upgrades or expansions of existing Regional wastewater facilities, and any new Regional wastewater
facilities required.
The updated WWTMP provides an overall plan for the upgrade and expansion of facilities to ensure
adequate wastewater treatment service capacity for the Region’s wastewater treatment plants until 2041.
The WWTMP also addresses short and long term wastewater servicing for the East Side Study Area.
The key goal of the proposed strategy is to ensure adequate wastewater treatment servicing to protect
human health and the natural environment, meeting legislative requirements and future growth, and being
fiscally responsible and sustainable.
The preferred wastewater treatment strategy for the Region was developed based on a thorough
assessment of the wastewater treatment needs in the Region, and the short and long term impact of the
Region’s wastewater treatment plants (WWTP) on local rivers and the environment, and comments
received from the public, agencies and other stakeholders.
Public Consultation
Based on the work presented, and comments received from the public, agencies, and other stakeholders
throughout the project and at three Public Information Centres (PICs) held in May 2007, the preferred
wastewater treatment strategy until the year 2041 was completed. Other general recommendations to
enhance the efficiency, operability and sustainability of wastewater treatment servicing in the Region
were also made.
The following is a chronology of the opportunities for public involvement during the WWTMP Update:
•

September 2004: Notice of Commencement

Executive Summary

iii

Advertisements were placed in local newspapers informing the public of the commencement of the
WWTMP Update. In addition, the local area municipalities, potential concerned area municipalities,
neighbouring municipalities, provincial agencies, federal agencies, First Nations and the Grand River
Conservation Authority (GRCA) were notified by letter.
•

Steering Committee Meetings

The scope of work of the Steering Committee was to comment on and give directions to the Project Team
on the development of the WWTMP Update. It consisted of the project consultant, assigned Regional
Councilors, and representatives of the Region’s Water Services, Planning and Finances, the local area
municipalities, GRCA, and MOE. A total of eight Steering Committee meetings were held throughout the
project.
•

April/May, 2007: Notice of Public Information Centres

Advertisements were placed in local newspapers informing the general public of the PICs.
•

May 1, 2, 3, 2007: Public Information Centres

The PICs were held in the Cambridge Centre Mall (Cambridge), Conestoga Mall (Waterloo), and
Region’s Administration Headquarters (Kitchener) to request input from interested parties on the
WWTMP Update.
•

Summer, 2007: Notice of Completion

Following Council approval on July 4, 2007, advertisements will be placed in the local newspapers
informing the general public of the 30 day review period for the Final Report. All comments received
will become part of the Update project file.
WWTMP Strategy
The preferred alternative to address wastewater treatment requirements in the Region is to continue to
improve treatment at the Region’s WWTPs. This strategy includes the upgrade of the liquid and solids
treatment processes at three of the largest WWTPs, Kitchener, Waterloo and Hespeler, to improve the
quality of the effluent, therefore, enhancing water quality in local rivers, meet new Federal and Provincial
legislation, and address biosolids issues. It will also include timely expansion of some of the WWTPs to
address the more aggressive growth proposed in the 2005 Places to Grow Act. The Master Plan has also
identified short and long term servicing alternatives for the East Side Study Area.
The recommendations include not only infrastructure recommendations requiring further investigative
study, general system issues (i.e. administration, operational), area servicing studies, preliminary design
and/or Class EA activities, but also ongoing water conservation, demand management and
inflow/infiltration (I/I) reduction initiatives to reduce future treatment capacity requirements. Further
design efforts are required to confirm preferred scheduling (with reference to constructability), preferred
treatment strategy and technology, and refined cost estimates. Details with respect to each of the above
items and their relative priority are outlined as follows.
Water Conservation, I/I Reduction, and Re-Use
In the short to mid-term the Region will continue to pursue Water Conservation and I/I reduction
initiatives. Specific details are as follows.
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The Region’s ongoing Water Conservation measures continue to be implemented as outlined in the
Water Supply Master Plan and Water Efficiency Master Plan Update, both recently updated by the
Region. For the purposes of the WWTMP, these initiatives need to be tracked to evaluate success and
resulting sewage flow reduction impacts on the Region’s wastewater treatment facilities. The
estimated 2005 cumulative water savings was approximately 5580 m3/d (Water Efficiency Master
Plan Update, May 2006). Current programs in the Region include toilet replacement, restaurant prerinse spray valve installation, outdoor water-use restrictions, rain barrel distribution, promotion of
water efficient washing machines, dual flush toilet rebates, increased public education campaigns, ICI
programs, and water efficient landscaping seminars, etc. The target cumulative water savings
projected from 2007 to 2015 is over 8000 m3/d. While increased water conservation may reduce
wastewater infrastructure needs in the future, or delay their timing, it may also result in higher
strength wastewater influent creating additional challenges for sewerage conveyance systems and
wastewater treatment at facilities.



I/I reduction is a measure that should also be implemented in advance of expanding any existing
wastewater treatment facilities. Some WWTPs in the Region have very high I/I which reduces their
overall capacity, impacts performance, and expedites the need to expand each facility. For example,
the I/I reduction program in Ayr is estimated to have reduced flows between 20-25%. I/I reduction
programs should be further investigated and implemented in the following areas:
-

Elmira

-

St. Jacobs

-

New Hamburg/Baden

-

Wellesley

-

Waterloo

It is recommended that the Region work with the individual municipalities responsible for the
wastewater collection systems in each of the above wastewater treatment sewershed areas to reduce
I/I.
It is anticipated that in the mid-term, the Region will pursue opportunities to implement treated
wastewater re-use pilot projects, and that this will be reviewed with each plant upgrade, or new
community or industry servicing initiative. The specific details are as follows:


Feedback received at the project outset indicated that the general public and a number of Steering
Committee members were interested in finding out more and possibly implementing programs for the
re-use of treated wastewater where possible, feasible, and practical. Wastewater re-use opportunities
present a number of challenges such as current regulation requirements and Codes (i.e. Ontario
Building Code, Plumbing Code) regarding water use and plumbing restrictions, and the Region’s
northern climate (resulting in seasonal applications and need for storage). However as treatment
requirements increase and the assimilative capacity of receiving waters diminish, these opportunities
may become more viable, like in very dry climates with limited potable water supply. It is
recommended that the Region consider implementing a pilot project to investigate wastewater re-use
alternatives on a small scale basis to confirm the potential and related implementation requirements in
the future. Initially the focus should be on large scale users. For example: Future planning for the
East side area given the industrial land uses proposed provides an excellent opportunity to undertake a
pilot study for re-use alternatives in the future. Newly developed large areas could be available
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within East Side for return water re-use which could be implemented as servicing is developed and
the infrastructure for dual piping established. This should be seriously considered as part of any
future planning, environmental assessment and/or pre-design activities undertaken impacting the East
Side area.
In the long term, the Region will continue to implement the above initiatives as well as investigate
new strategies. This could include:


Water Conservation measures and I/I reduction efforts continuing to be implemented within the
Region.



The consideration of large scale re-use projects in this time period, possibly including opportunities
for implementation in new development areas such as the East side, where effluent water re-use could
be implemented at early stages.

Watershed Management
Consultation with agencies, including the GRCA and MOE, as well as neighbouring municipalities, and
feedback from the public and stakeholders, emphasized the significance of a Watershed Management
Strategy for the Grand, Speed, and Nith Rivers.
It is envisaged that a Watershed Management Strategy would address the following issues and concerns:
•

Source Water Protection legislation

•

the consequence of a possible Great Lakes water supply to the Region

•

assessment of impacts of discharges (point and non-point sources) on the Grand and Nith River;
optimization of both wastewater treatment as well as implementing best land use practices to reduce
overall loading to the Grand/Speed and Nith Rivers

•

impacts of upstream discharges on downstream communities

•

confirmation of wastewater treatment plant upgrade and expansion implementation requirements with
respect to effluent quality and quantity, and timing

It is also recommended that comprehensive monitoring on the Grand, Speed, and Nith Rivers be
undertaken to allow for more detailed assimilative capacity analysis for each plant expansion in the future
as required. In addition, more thorough plant effluent monitoring will provide a better basis for future
assessment. This data will allow for continued evaluation of the performance of the WWTPs and potential
impacts on the Grand River before, during construction, and after the works proposed in the WWTMP.
Upgrade/Expand Existing Wastewater Systems/Facilities
The preferred alternative to address wastewater treatment requirements for an increasing population
within the ROW is to continue to improve treatment at the Region’s existing WWTPs through upgrades
and expansions as needed. This will in turn help to improve water quality within the downstream Grand
River watershed.
Operational/ Treatment Performance
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The resulting strategy provides an implementation plan for each of the Region’s Wastewater Treatment
Facilities, with short, mid, and long term recommendations.
Upgrades and expansions of the Region’s WWTPs will add complexity to the operation and maintenance
of these plants requiring in some cases significant adjustments to the operation of the plants. It will be
important to review the provisions of the services provided by the operation’s contract with the Ontario
Clean Water Agency (OCWA) on a more frequent basis to address changes at the plants, improve
services, correct potential problems at earlier stages, and make the necessary adjustments to the operation
of the plants. There has also been a trend from other municipalities in Canada to have more stringent
requirements to operate WWTPs under third party contracts or to operate the plants with own staff, as
protection of the natural environment and water streams has taken priority over a lower operating cost
potentially provided by a third party private operator.
In preparation for future WWTP upgrades and expansions it is prudent to implement a detailed sampling
program at each facility to allow creation of a historical database for each plant. This data will be
essential for the upcoming plant upgrades/expansion and will be used for design, modelling, and process
control purposes. This would be enhanced through implementation of a standardized supervisory control
and data acquisition (SCADA) system to monitor and control the Region’s WWTPs. SCADA system
standardization will help improve operation and maintenance of WWTPs, generate operational data that
would be used for planning and improvement of infrastructure while also providing rapid response to
emergencies.
Biosolids Management

The ROW’s Biosolids Master Plan (BMP) was completed in 2003, and is proposed to be updated in 2008.
The recommendations in this report included a phased approach to upgrade the existing biosolids
stabilization processes, increase biosolids volume reductions, and add new technologies for increased
stabilization at each of the Region’s wastewater treatment facilities. The report also recommended that the
Region develop a contingency plan, including the ability to landfill dewatered biosolids, in the event land
application is not possible. The recommendations from the BMP are currently being implemented, with
the construction of dewatering facilities and upgrades to the digesters underway at the Galt WWTP. The
scheduling of these works impacts the ability to implement and/or construct liquid treatment upgrades at
each WWTP from an operational, land availability and cost perspective.
An overview of the required works to be initiated in the short term is as follows.


Having a strategy to handle dewatered biosolids is critical to the timing of all of the biosolids
management upgrades, as the implementation of thickening and dewatering processes at each
WWTP will result in a new biosolids product with handling needs that are different from the existing
Biosolids Management Facility lagoons at the Kitchener WWTP. The completion of dewatering
works at Waterloo, Kitchener, Preston, and Galt, plus the ability to land apply and/or landfill the
dewatered biosolids would then allow for decommissioning of the existing biosolids lagoons. This is
required to facilitate construction of an additional process train at the Kitchener WWTP.



The preferred strategy from the Biosolids Master Plan, Increase Biosolids Stabilization and
Continue with Land Utilization, also includes a recommendation to review and conduct pilot tests for
alternative technical processes early in the planning period. The first phase consists of technology
review and strategy selection, the pilot testing of technologies and completion of the Class EA (not
required if upgrading or retrofitting within design capacity). To date centrifuges and belt filter
processes have been piloted at the Waterloo and Galt WWTPs. Centrifuges were selected as preferred
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dewatering technology for the Region’s major WWTPs. The second phase consists of design and
construction of the preferred technology (2007 - 2011).


Issues pertaining to long term storage requirements for biosolids cake will be resolved with an update
to the Biosolids Master Plan starting in 2008.



As implementation of the biosolids management (dewatering) processes at each plant will result in
high strength side streams, it is recommended that a study be initiated (by the Region and GRCA) to
review the impact of phased dewatering installations at Galt, Waterloo, Kitchener and Preston on
plant effluent quality and Grand River river quality. In the mid-term, the Region will continue to
review the status of its operations with respect to land application as well as the management
practices implemented at each of the plants:



The Biosolids MP recommends that the Region review and document the progress of biosolids
management on an on-going basis, including a review of land application practices, and also the
impact of biosolids management recycle streams on the liquid treatment process of each WWTP.
This may result in requirements for improving the WWTP liquid processes.



The Biosolids Master Plan also recommended a review of technologies for additional biosolids
stabilization. It is recommended that technologies such as thermal oxidation with energy recovery be
reviewed under the proposed Biosolids Master Plan update.

Odour Management

With plant upgrades/expansions to improve and increase treatment capacity, as well as the
implementation of biosolids management processes at existing sites, odour and noise emissions are of
paramount public concern. Many of the comments received at the public information centres pertained to
odours which were believed to emanate from existing facilities.
It is recommended that odour control facilities be implemented with biosolids handling facilities,
including dewatering and storage. In addition, it is essential the potential release of odour be mitigated
when implementing any changes to operation,. Odour control should also be reviewed at existing
facilities, where public concerns have been recorded. In developing the budgetary capital cost estimates
for all recommended upgrades and expansions, a cost allowance was included for odour control facilities.
Furthermore, an additional recommendation is to undertake a Regional odour control master plan to
develop a standard for odour control at all Regional facilities. It is anticipated that this plan would consist
of: (i) review of odour regulations and policies; (ii) review the generation and release of odours from
existing WWTPs and Regional pumping stations (including detailed baseline assessments); (iii)
recommend measures to control and minimize emissions for the higher priority sources; and, (iv)
recommend an implementation schedule for controlling odour in a timely manner, with consideration to
severity of the issue and the cost to correct. This information could be utilized to prioritize capital
improvement planning.
Waterloo WWTP

Parallel to the Master Plan process, the preliminary design for upgrades to the Waterloo WWTP has been
completed, including a Value Engineering (VE) process on the design recommendations.
Short term work includes continuation of the upgrade design and construction process:
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 The Phase 1 upgrade (at least 54 MLD ADF capacity) to the WWTP liquid train as well as the
proposed biosolids management processes, including digester upgrades, thickening and dewatering,
are to be implemented with design starting in 2008 and construction from 20010-11. It is
recommended that priority be given to the biosolids management processes to eliminate the transfer of
liquid biosolids to Kitchener.
 As the pre-design for the liquid train process upgrade was done by others, the WWTMP scope of work
at the Waterloo WWTP focused on river impacts and possible improvements. A recommendation for
redesign and construction of a new outfall is included for the 2010-11 timeframe.
Additional capacity may be required in the long term to meet growth:
 Expansion to beyond flows identified in this Master Plan may be required if flows from the Elmira or
St. Jacobs plants are incorporated pursuant to the Woolwich Township WW Master Plan study.
Kitchener WWTP

A phased approach for upgrades to the Kitchener WWTP is recommended which will first incorporate the
Biosolids Master Plans works, including decommissioning of the existing biosolids storage lagoons. This
will provide the additional area necessary for the construction of a third liquid process train and help
minimize odour emissions. Scheduling of the phasing of this work will be reviewed under preliminary
design, through consultation with approving agencies.
For the purposes of this Master Plan the following work is required in the short term:
 Phase 1 - Implement the Biosolids Master Plan recommendations, including digester upgrades,
dewatering, and decommissioning of the biosolids lagoons, in 2007-2011. This will allow the Region
to incrementally improve effluent quality from the Kitchener WWTP, as well as progress more
quickly with upgrades to the Kitchener WWTP process.
 It is noted that removal of the lagoons included in the Biosolids Management Facility (BMF) at the
Kitchener WWTP will have the benefit of improving its influent wastewater quality by decreasing the
ammonia levels currently resulting from supernating the lagoons. At present, this is a non-nitrifying
plant, and therefore, the high ammonia influent concentrations also result in high effluent
concentrations. While this is permitted in the current Certificate of Approval, it results in high unionized ammonia concentrations in the Grand River which are toxic to aquatic life. A decrease in the
ammonia concentration will also improve the efficacy of the current disinfection with sodium
hypochlorite. It is therefore recommended the Region investigate options in the short term to reduce
the ammonia load from the lagoon supernatant using the plant’s spare capacity to treat supernatant
until Phase 1 of the plant upgrades is completed. This could include batch nitrification of lagoon
supernatant and bio-augmentation to seed nitrifiers to the main plant.
 Phase 2 - Construction of a third process train with capacity of 72 MLD in 2010-2015 (designed to
allow future expansion), to provide nitrification with an allowance for denitrification, tertiary filtration
(enhanced phosphorus removal), and UV disinfection. Also included is upgrade or replacement of the
existing outfall or a new optimized outfall to provide improved near-field mixing conditions.
Completion of this phase will meet the projected 2016 flows and will provide improved effluent
quality with blending of secondary effluent from the old plant.
Following completion of the new train, the existing plant will be upgraded to provide full plant
nitrification, filtration and UV disinfection. The following works are proposed in the mid-term:
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 Phase 3 – Upgrade to the existing Train 2 to provide 50 MLD capacity in a plug flow regime with fine
bubble aeration to accommodate nitrification. The secondary effluent would be pumped via an
intermediate pumping station to the tertiary filtration process. Completion of this phase from 20152019 will provide sufficient capacity to 2031 including 6 MLD from the East Side development area.
As part of Preliminary Design, opportunities to advance the fine bubble aeration for Train 2 should be
reviewed to further improve effluent quality while still maintaining operational and capacity
requirements.
 Decommission Train 1 (2019-2020) or convert to a side stream process to treat centrate, or act as a
storage process. Structural integrity will be of issue and needs to be investigated as part of Preliminary
Design.
Increases in population may result in the need for a final phase of construction to beyond the existing C of
A design capacity in the long term. Future updates of the Master Plan will review changes to long term
flows to determine the need for plant expansion. Based on current projetions the following will be
required:
 Phase 4 – Expansion of Train 3 of 18 MLD to increase the total plant capacity to 140 MLD (including
15 MLD from the East Side). At the projected growth and present wastewater generation rates,
construction of this phase may be anticipated from 2031-2035 and will provide sufficient capacity to
projected 2041 flows.
Hespeler WWTP

The existing WWTP has experienced operational issues associated with periodic high loadings which
have resulted in odour complaints. Work is required at this plant in the short term to optimize the existing
extended aeration process and prepare for long term expansion. It is proposed to convert this plant to a
conventional nitrifying process with the addition of a primary clarifier (or equivalent technology), and
conversion of the existing aerobic digestion volume to added aeration volume. The Biosolids Master Plan
recommended expansion of the aerobic digesters to provide increased retention time and stabilization.
However, the WWTMP provides an alternative approach to construct holding capacity, with transfer of
the primary and waste activated sludge to the Galt WWTP for further stabilization and dewatering in the
short term. In the longer term, with conversion of the liquid process, anaerobic digestion would be
provided. It is proposed that with plant expansion, the portion of the East Side flows which could be
gravity drained to the Hespeler plant would be accommodated. During the Class EA for this expansion,
upstream impacts of the expanded Guelph WWTP must be considered in assessing the remaining
assimilative capacity of the Speed River.
The proposed phasing of upgrades and expansion to the Hespeler WWTP includes the following short
and mid-term works which will meet the long term requirements for this area:
Phase 1 – optimization of the existing facility, including improvements to headworks, assessment of
diffusers oxygen transfer efficiency, reconfiguration of the aeration and aerobic digestion tanks to two
three-pass, tapered aeration tanks with an initial anoxic mixing zone, and removal of sludge to a new
holding tank, to be completed in 2008-2009.
Phase 2 – implement construction of a primary clarifier (or equivalent technology), sludge thickening and
anaerobic digestion, or an alternative process (2009-2011), or delay this work if other plants have
available capacity for biosolids management in the interim.
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Phase 3 – expansion for growth and East Side flows, expansion of aeration capacity, nitrification, addition
of UV disinfection, possible addition of tertiary filtration for increased phosphorus removal if required
(2013 – 2016). This capacity is sufficient for flows to 2041.
Preston WWTP

The existing capacity at Preston is sufficient to meet future flows to 2041 if flows generated in the
Industrial Road Service Area (IRSA) are diverted to the Galt WWTP. Further work with the City of
Cambridge is required within the collection system to identify any constraints to moving this sewage flow
to the Galt facility downstream of the splitter. Due to limited available area for expansion at the Preston
WWTP site, it is more feasible to divert the IRSA flows to Galt than to accommodate it at Preston. This
diversion would also allow for the treatment of some flows from the East Side on a temporary basis in the
short term. The plant is presently capable of nitrification and some denitrification although some long
term process upgrades are required for optimized operation.

Assuming the above, the upgrades proposed at the Preston WWTP would consist of the first two phases
in the short term:
 Phase 1 – transfer IRSA flows to the Galt WWTP, and optimization of the Preston WWTP (20082016) to address existing operational issues
 Phase 2 – implement the proposed Biosolids Master Plan work, consisting of thickening and
dewatering. Initiate the pre-design to implement the works recommended in the Biosolids MP in 2007
and investigate options to consolidate dewatering at other Regional WWTPs. Implement the findings
of the pre-design by 2009-12.
The third phase would be implemented in the mid-term, depending on whether this plant continues to
accept additional flows and/or high strength waste.
 Phase 3 – should the IRSA flows and additional East Side areas flows be accommodated at the Preston
WWTP in the long term, investigation for the need for an expansion beyond the existing Certificate of
Approval may be required by 2017.
Galt WWTP

Diversion of the IRSA flows and loadings can be more readily accommodated at the Galt WWTP, with
the diversion being done over time to allow the plant to acclimate to the high starch loadings. Additional
clarifier capacity is not required immediately, and therefore, the need can be reassessed depending on any
changes in wastewater discharges.
Short and mid-term works are required as follows:
 Phase 1 – the work proposed in Biosolids Master Plan is underway at the Galt WWTP with proposed
completion in 2008. There is potential to process additional biosolids from other Regional WWTPs at
the new dewatering facility, but a detailed assessment is needed to identify impacts on the liquid
treatment train and potential Class EA requirements. A detailed assessment of the impact of industrial
flows on the wastewater treatment process should be completed as part of the transfer process.
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 Phase 2 – Optimization and upgrade including a new secondary clarifier, expansion of filters to ensure
reduced phosphorus concentrations, and upgrading of the existing UV system in 2015-2018. The
process unit expansions were anticipated in the planning of ultimate site capacity, and are shown on
original plans.
In the long-term, the flows are projected to exceed the current C of A flow-based targets. (Approach in
two stages; i.e. at flows above 56,800 m3/d there are more stringent phosphorus, BOD and TSS
requirements):
 Phase 3 – Upgrade as required to meet flow-based C of A effluent objectives in 2031-2033 (flows are
within existing C of A).
Baden/New Hamburg WWTP

The existing process consists of three Sequencing Batch Reactors (SBRs), however, the firm design
capacity of the plant is based on the capacity of two SBRs (5.2 MLD). Therefore re-rating the plant for
three SBRs to 7.8 MLD would require revisiting the C of A effluent limits. The current C of A includes
the requirement for very stringent effluent ammonia–nitrogen and phosphorus concentrations, due to the
limitations in assimilative capacity of the Nith River. The requirement to maintain the C of A nutrient
loadings with an increase in flow will require effluent polishing technology (e.g. membranes) or possibly
funding of alternative nutrient prevention plans (i.e. programs to address non-point source loadings) for
the Nith watershed. Further expansions will be subject to the same constraints.
Expansion is considered at two points in the MP timeline, with phase 1 required in the short and midterm pursuant to a wastewater master plan update:
 Assess Nith River assimilative capacity.
 Update the Baden and New Hamburg Wastewater Master Plan, including I/I reduction initiatives and
Nith River assimilative capacity study (2007-09).
 Phase 1 – Re-rating of the plant to 7.8 MLD assuming the need for enhanced phosphorus removal
(2012-2014), Nith River assimilative capacity permitting.
The next phase is anticipated in the long-term, depending on the success at reducing I/I flows:
 Phase 2 – Expansion to 10.5 MLD, with additional headworks, UV disinfection and process
modifications (e.g. MBR, etc.) to provide additional capacity (2026-2029), Nith River assimilative
capacity permitting.
Elmira WWTP

While currently the Elmira WWTP is only at an average flow of 4.9 MLD of the design flow of 7.8 MLD,
the immediate issues at the Elmira WWTP consist of continuing high I/I as well as process upsets caused
by high organic loadings of an unknown source, and required short term works. Follow up activities are
dependent on assimilative capacity as previous reports indicated the Canagagigue Creek has reached its
assimilative capacity.
It is proposed that in the short term:
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 servicing future flows be subject to a Master Plan study for Woolwich Township to evaluate
wastewater treatment strategies specific to the St. Jacobs and Elmira WWTPs (2011-2012).
 Phase 1 – optimization to address process issues including the construction of additional equalization
tanks and further work investigating I/I. There are limitations in the existing process such as primary
clarifier capacity which, when addressed, could allow for re-rating of the plant (2009-2012).
Expansion will be required in the long term to meet projected flows:
 Phase 2 – Expansion to 10 MLD with effluent polishing via an enhanced treatment technology to
reduce phosphorus concentration in the effluent (2031-2034), or an alternative strategy pursuant to
completion of Woolwich Wastewater MP and assimilative capacity of Canagagigue Creek.
St. Jacobs WWTP

Existing process issues caused by intermittent high organic loadings and cold temperature conditions need
to be addressed in the short term. The St. Jacobs WWTP also experiences very high I/I which could be a
result of local high groundwater levels impacting residential basement tile drains, potentially connected to
the sanitary sewers, requiring further investigation and action by the Township of Woolwich.
Proposed short and mid-term improvements and upgrades include the following:
 servicing future flows be subject to a Master Plan study for Woolwich Township to evaluate
wastewater treatment strategies specific to the St. Jacobs and Elmira WWTPs (2011-2012).
 Phase 1 – Implementation of optimization to address process issues and recommendations of the
Biosolids Master Plan regarding further stabilization of biosolids (2007–2010).
 Phase 2 – Upgrade/expansion to 2.5 MLD (2014–2017), or an alternative strategy pursuant to
completion of Woolwich Wastewater MP.
Wellesley WWTP

The Wellesley WWTP experiences fluctuating flows caused by high I/I which results in operational
difficulties with the existing process. The plant is required to meet extremely stringent effluent ammonia–
nitrogen (TAN of 0.75 mg/L) and phosphorus (TP of 0.5 mg/L) concentrations. Consideration should be
given to:
(i)

mitigating I/I in the collection system,

(ii)

the construction of an equalization tank to balance flows, or,

(iii)

implementing an alternative treatment process (e.g. SBR), which could better handle these
variations without compromising effluent quality.

Proposed short-term works include:
 Assess Nith River assimilative capacity.
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 Phase 1 – Implement Biosolids Master Plan recommendations regarding further stabilization of
biosolids, address I/I, and Nith River assimilative capacity assessment (2007/2010) as part of the
update of the Baden/New Hamburg WWMP.
 Phase 2 – Expansion to 2 MLD in 2012-2014 to meet 2041 requirements; effluent requirements are
expected to be extremely low, dependent on Nith River assimilative capacity assessment.
Ayr WWTP

The Ayr WWTP was recently expanded to 3000 m3/d (2006). Recent work to reduce I/I flows resulted in
reduced flows to the plant from 1500 m3/d to approximately 1300 m3/d. Further reductions may result in
sufficient plant capacity to meet future flow requirements. Should expansion be required, limitations of
the receiving water stream (Nith River) may require additional effluent polishing to provide very low
ammonia and TP concentrations. Therefore, possible long-term works may include:
 Assessment of Nith River assimilative capacity.
 Expansion to 4.5 MLD to meet 2041 requirements (if required). Effluent requirements are expected to
be extremely low, dependent on the Nith River assimilative capacity assessment outputs.
East Side Lands Servicing
Based on the overall evaluation results, a wastewater treatment strategy for the East Side area was
identified over the short and long terms in a phased manner.
This strategy will facilitate best use of the Region’s existing WWTPs with proposed short term work as
follows:
 Transfer of flows from the IRSA to the Galt WWTP to release capacity at the Preston WWTP.
 Service the south end of the East Side area by utilizing available collection system capacity to the
Preston WWTP. This will involve increasing the sanitary capacity under Highway 401 (2011-2012).
Expansion of the existing collection system will be addressed by local area municipalities.
 Complete a Class EA for a Regional pumping station and Grand River forcemain crossing for
conveyance of future sewage flows from the East Side area to the Kitchener WWTP (2008-2010).
Confirm preferred phasing of servicing for the East Side area with the appropriate municipalities to
include the Preston, Hespeler and Kitchener WWTPs. Local sewage collection issues will be
addressed by the local area municipalities.
In the mid term, construction of a pumping station and forcemain to the Kitchener WWTP will provide
servicing of the East side area:
 Service the East side area to 4 MLD by the Kitchener WWTP via a terminal PS and forcemain
crossing the Grand River (2015-2016).
Long term capital projects to provide sanitary service the East Side are anticipated as follows:
 Expand the pumping station and forcemain to the Kitchener WWTP to meet future flows (12 MLD,
2029-32; 18 MLD, 2040-41).
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Implementation
The attached implementation schedule identifies recommended works for each facility with approximate
timing and estimated implementation costs. Timing for the implementation of each facility work over the
planning period was established to address current issues with respect to effluent quality, water quality
concerns regarding downstream users of the Grand River and its tributaries, process-related upgrade
requirements and servicing needs for growth in all areas, but with specific reference to the East side lands
(east Kitchener and north Cambridge).
Estimated capital costs in 2006 dollars are also summarized for each of the recommendations outlined for
capital works budgeting purposes. Budgetary estimates for the mid to long-term recommendations are
preliminary in nature and are subject to Class EA and Preliminary Design recommendations to confirm
the estimated costs provided and relative timing shown.
The Master Plan should be revisited every five years to update population projections and wastewater
generation rates (incorporating the success of water conservation and I/I reduction), to review regulatory
status and to include advances in wastewater technologies.

BMF
BNR
BOD
CCC
CCME
CEPA
CEQGs
CMC
CORMIX
CWWE
DO
EDCs
EPA
GAWSER
GGH
GRCA
GRSM
HRT
I/I
IRSA
MBR
MEA
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NOD
NTF
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PLUM Zone
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PWQO
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ROPP
ROW
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TN
TP
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USEPA
UV
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VFA
WA
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1.

1

INTRODUCTION

The Region of Waterloo (ROW) is responsible for treating all wastewater in the Region. In 1995 a
Wastewater Treatment Master Plan (WWTMP) was completed which provided a framework for
wastewater treatment requirements to 2021. It identified the measures needed to meet current servicing
needs at the time and future growth, as identified in the Regional Official Plan Policies (ROPP). In this
regard, wastewater treatment flows have continued to grow in proportion to the number of residents and
employees served by the Region’s wastewater treatment plants (WWTPs).
In 2003 the Region developed a Long Term Regional Growth Management Strategy (RGMS) to plan for
and guide future population and employment growth in the ROW. The RGMS concluded that over the
next several decades it is realistic to anticipate that the Region will grow to approximately 700,000 by
2041. Subsequently, the Province identified the Region as a “Future Growth Area” in the Places to
Grow Act, passed in June 2005, and designated the downtowns of Kitchener and Waterloo as “Priority
Urban Centres” and Downtown Cambridge as an “Emerging Urban Centre”. Places to Grow indicates
that the population of the ROW will be 729,000 by 2031.
The RGMS helps to ensure that “Smart Growth” principles are realized in the Region. As part of this, the
RGMS recommended the WWTMP (1995) be updated to provide a plan for wastewater treatment
services to meet the needs of customers in a safe, efficient, cost effective and fiscally responsible manner.
As a result the ROW initiated this study to identify and evaluate wastewater treatment projects,
technologies and servicing strategies to meet the long term needs of residents and business until 2041.
The study was to be completed as a Master Plan under the Environmental Assessment Act in accordance
with Municipal Class Environmental Assessment (MEA) requirements.
The objectives of the Master Plan are as follows:
1. Determination of the future influent flows and loadings to the Region’s WWTPs.
2. Identification of future effluent requirements considering receiving water characteristics, legislative
requirements and impact of the effluent on the receiving water body.
3. Determination of the feasibility of upgrading or expanding the Region’s WWTPs to meet the capacity
and effluent requirements determined above.
4. Identification and evaluation of a range of alternatives to meet the wastewater needs of the Region as
a whole, and providing wastewater treatment to the East Side growth area.
5. Sufficient and meaningful public and agency consultation at appropriate stages of Master Plan
development being completed to fulfill Municipal Class Environmental Assessment requirements, so
that the preferred strategy can have the support of the Ministry of the Environment (MOE), the Grand
River Conservation Authority (GRCA), other agencies and local municipalities.
6. Determination of a preferred approach to providing wastewater treatment with identification of
upgrades or expansions of existing Regional wastewater facilities, and any new Regional wastewater
facilities required.
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2

Background

The primary objective of the ROW WWTMP is to develop a wastewater treatment strategy to 2041,
approximately the next 35 years, to ensure sufficient capacity is available to support existing and new
growth. To determine future requirements, it was important to establish the existing capacities and
conditions of the WWTPs. Refer to Figure 1.1 for the Region’s WWTPs and their locations.
We provide herein an overview of the present status of the wastewater treatment facilities’ conditions and
current capacity within the ROW. Sections 3 and 4 of the report include evaluation and assessment of
existing capacities of the Region’s WWTPs, and review of current performance. Consideration of future
flows and treatment requirements are discussed in later sections 4, 5 and 6 of this report.
Site visits were made to each of the WWTPs, and existing reports and operation data were reviewed for
each. This information was compared to the most recent Wastewater Master Plan (1991-2021) prepared
for the ROW in 1995. Information was gathered by:
1.

Plant visits;

2.

Examination of the plant Certificates of Approval;

3.

Review of plant monitoring data collected by OCWA;

4.

Review of various reports made available by the Region (see Appendix A).

Using this information, along with MOE design guidelines, an approximate capacity assessment of each
plant was completed. The information used for these capacity assessments is not detailed enough for
them to be definitive; rather, they are meant to serve as a quick overview of how the major unit process
capacities relate to the current design flows. A more detailed capacity analysis of the five large Regional
WWTPs was completed through modeling.
Information on each WWTP provided in the annual 2006 Water and Wastewater Monitoring Report is
summarized in Table 1.1. A more detailed description of each plant can be found in Section 4 along with
a summary of the unit processes at each plant.
1.1.1.

Existing Large Treatment Plants

1.1.1.1.

Kitchener WWTP

The Kitchener WWTP is a conventional activated sludge plant that provides carbonaceous removal,
chemical phosphorus removal, disinfection (sodium hypochlorite) and anaerobic digestion. The
Kitchener WWTP has a rated capacity of 122745 m3/d. Flows during 2003 averaged 66148 m3/d. In
addition to municipal and industrial wastewater discharges, the plant receives aerobic sludge from other
Regional plants during the winter months to the plant headworks. Anaerobic sludge from Regional plants
is discharged directly to the storage lagoons located at this plant.
The treated effluent is discharged to the Grand River.
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Table 1. 1: Summary of Region of Waterloo Wastewater Treatment Plants
Service Area

Present
Design
(2005)
1.
Capacity
3

(1000 m /d)
Kitchener WWTP
Waterloo WWTP
Galt WWTP
2.
Preston WWTP
Hespeler WWTP
3.
Elmira WWTP
St. Jacobs WWTP
Baden-New Hamburg WWTP
7
Ayr WWTP
Wellesley WWTP
Small systems
Alt-Heidelberg
Floradale
Foxboro Green
Conestogo

122.60
54.60
56.80
13.66
9.32
7.80
1.45
5.20
1.50
1.10

2005 Flow

Design
Service
Population

3

(1000 m /d)
69.65
46.06
33.96
12.52
7.85
4.73
1.14
3.44
1.64
0.73

Adjusted
Flow per
4.
Capita

2005
Remaining
5.
Capacity

3

(1000 m /d)

(m /d)
354,000
137,000
124,000
20,183
25,300
12,600
1,960
12,500
3,280
3,280

0.3420
0.3977
0.4418
0.6017
0.3722
0.5761
0.7379
0.4047
0.4079
0.3284

Receiving Water

3

52.95
Grand River
8.54
Grand River
22.84
Grand River
1.14
Grand River
1.47
Speed River
3.07 Canagagigue Creek
0.31 Conestogo River
1.76
Nith River
-0.14
Nith River
0.37
Nith River

Notes:
1. WWTP Capacity is rated hydraulic capacity as per C. of A. as of Dec'05
3
2. Capacity at the Preston WWTP (hydraulic capacity = 16,818 m /d) is recalculated based on organic loading due to significant industrial sources
3

3. Capacity of the Elmira WWTP is shared by agreement with Crompton (formerly Uniroyal); capacity not including Crompton is 7,614 m /d
4. Flows are forecast for the adjusted (85%) flow which is that which coresponds to a flow with an 85% probability of not being exceeded.
5. Available capacity does not consider Category 1 or 2 commitments.
6. Effluent criteria are BOD5/SS/N/TP
7. Ayr WWTP was upgraded to 3 MLD in 2006.

As of December 31, 2005, an uncommitted capacity of approximately 46000 units remained (2006 Water
and Wastewater Monitoring Report). The plant consistently meets Certificate of Approval (C of A)
requirements for BOD and TSS in the effluent. There is no requirement for nitrification. However, the
need for supernating from the sludge storage lagoons results in high concentrations of ammonia in the
secondary effluent which interferes with the effectiveness of disinfection with sodium hypochlorite.
Certificate of Approval (C of A) No. 9202-5CAS7A, issued on October 17, 2002, identifies the following
effluent non-compliance limits (as monthly average concentration):
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Table 1. 2: Kitchener WTWP C of A Requirements: Effluent Limits
Effluent Parameters

Average
Concentration

Average
Loading

BOD5

25.0 mg/L

3069 kg/d

Suspended Solids

25.0 mg/L

3069 kg/d

Total Phosphorus

1.0 mg/L

123 kg/d

200/100 mL

-

200/100 mL GMD

-

Fecal Coliform

E.coli

1.1.1.2.

Waterloo WWTP

The Waterloo WWTP is a conventional activated sludge plant that is designed to provide carbonaceous
BOD removal, chemical phosphorus removal, disinfection (sodium hypochlorite) and anaerobic digestion.
The Waterloo WWTP has a hydraulic capacity of 72730 m3/d but must be able to meet more stringent
effluent quality criteria when average annual flows surpass 54600 m3/d. Therefore, until the plant is
upgraded to provide the capability of nitrification, the present operational capacity is 54600 m3/d. The
annual average flow during 2003 was 40781 m3/d.
The existing service area for the Waterloo WWTP includes the city of Waterloo, Waterloo Country
Farmers Market in Woolwich Township, Waterloo County Farmers Market in Woolwich Township, Fire
Training Centre and Regional Landfill Leachate Collection from the Township of Wilmot, area of
Bridgeport and River Ridge Development in the city of Kitchener. The estimated serviced population is
107,623 (2003). There are some areas within the City of Waterloo not presently connected to the
municipal sewage system including the Country Squire Estates, some homes in the Colonial Estates, and
some homes in the Bridgeport area of Kitchener, which are on private septic systems.
As of December 31, 2005, an uncommitted capacity of approximately 2895 units remained (2006 Water
and Wastewater Monitoring Report), where a unit is defined as a dwelling with a legal commitment to
servicing.
Flows in the past few years have been variable, as a result of inflow and infiltration (I/I). The City of
Waterloo completed the Sanitary Sewer System Update Master Plan in 2002 which recommended further
investigation and reduction of extraneous flow problems in identified sewersheds.
A preliminary design for the process upgrade was completed in March 2006, and subsequently a value
engineering (VE) workshop was carried out in fall 2006.
As such, a review of current plant limitations with recommendations for plant upgrades was not
undertaken as part of the Master Plan, so as to not duplicate the ongoing preliminary design efforts.
Alternatively, a summary of this work is provided herein.
The design basis for proposed upgrades is a twenty year timeframe (to 2031). Alternative treatment
strategies for the liquid train included;
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1. chemically enhanced primary treatment, nitrification, step feed and ultraviolet (UV) disinfection
(with variations on use of existing infrastructure), including separate centrate treatment and bioaugmentation;
2. biological nutrient removal (BNR); and,
3. conventional activated sludge with chemically enhanced primaries and biological aerated filters
for nitrification.
Completion of a detailed evaluation, resulted in a preference for option 1 for treating the ultimate plant
flows of 72730 m3/d, based on high quality effluent, lowest 20 year life cycle cost, operational flexibility,
potential to upgrade for denitrification and lowest social and environmental impacts.
Other recommendations included in the Preliminary Design Value Engineering report regarding upgrades
include:
¡

Biosolids management system:
o

Thickening – preferred technology for WAS thickening is rotating drum thickeners
(RDTs) based on health and safety; simplicity and reliability of the technology

o

Dewatering – preferred technology is centrifugation

¡

Pretreatment of centrate and bioaugmentation

¡

Aeration system – convert to fine pore diffused aeration, with new blower building

¡

Addition of a second stage nitrification process at the C of A trigger flow of 54600 m3/d

¡

UV disinfection – low pressure, high intensity

¡

Anaerobic digestion – upgrade to Stage II secondary digester cover to enable primary/secondary
operation; upgrades to gas piping to meet Canadian Gas Code

¡

Standby power – upgrade to standby power consisting of new diesel generator set; feasibility of
biogas cogeneration system to be reviewed during detailed design

¡

New headworks and raw sewage pumping station

A phased approach for implementation is proposed which consists initially of Biosolids Management:
thickening and dewatering systems; new headworks and raw sewage pumping station; construction of the
UV system; and aeration upgrades.
The effluent is discharged to the Grand River.
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Galt WWTP

The Galt WWTP is an advanced conventional activated sludge plant that is designed to provide
carbonaceous BOD removal, nitrification, chemical phosphorus removal, effluent filtration, UV
disinfection and anaerobic digestion. The plant has a rated capacity of 56800 m3/d. Similar to the
Waterloo WWTP, there is a two part Certificate of Approval with effluent requirements becoming more
stringent with increase in flow. The annual average flow during 2003 was 31344 m3/d. As of December
31, 2005, an uncommitted capacity of approximately 15100 units remained (2006 Water and Wastewater
Monitoring Report).
The treated effluent is discharged to the Grand River.
Construction of biosolids management processes is currently underway to meet design requirements for
the average day flow of 56800 m3/d, with upgrades to the digesters and implementation of sludge
thickening and dewatering.
Certificate of Approval No. 3-0148-89-006, issued on December 4, 1989, identifies the following effluent
non-compliance limits (as yearly average concentrations; phosphorus as monthly average concentration):
Table 1. 3: Galt WWTP C of A Requirements: Effluent Limits
Effluent Parameters

Average
Concentration

Average
Loading

(< 56,800 m3/d)

Average
Concentration

Average
Loading

(> 56,800 m3/d; < 76,000 m3/d)

BOD5

15.0 mg/L

852 kg/d

10.0 mg/L

760 kg/d

Suspended Solids

15.0 mg/L

852 kg/d

10.0 mg/L

760 kg/d

Total Phosphorus

0.6 mg/L

34.1 kg/d

0.5 mg/L

38 kg/d

Ammonia + Ammonium Nitrogen

2.0 mg/L

113.6 kg/d

2.0 mg/L

152 kg/d

200/100 mL

-

200/100 mL

-

Fecal Coliform

1.1.1.4.

Preston WWTP

The Preston WWTP is an activated sludge plant that is designed to provide carbonaceous BOD removal,
nitrogen removal (nitrification and denitrification), chemical phosphorus removal, UV disinfection and
anaerobic digestion. The Preston WWTP has a rated hydraulic capacity of 16860 m3/d. However, this
plant receives industrial discharges with high organic loadings which limit the treatment capacity
available to residential flows. Therefore, the available capacity is based on a lower hydraulic limit due to
the higher strength wastewater. The available capacity is currently reduced by 3160 m3/d or the
equivalent of 2143 residential units.
The design flows reported in the Preston WWTP Operation and Maintenance (O&M) Manual include an
average design flow of 16860 m3/d and a future average design flow of 23000 m3/d. It is envisioned that
this would represent the ultimate treatment capacity of this site, which is located in a residential area of
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Cambridge, with neighbours in close proximity. The plant’s O&M manual also indicates that the aeration
tanks can be operated in either a Modified Ludzack-Eltanger (MLE) process or a Conventional Activated
Sludge (CAS) process.
The Preston WWTP receives considerable industrial inputs, including that from Toyota (pre-treated, pay
only a small sewer surcharge); dairy; and Hostess Frito-Lay (continuous with weekend spikes). These
discharges can cause process problems at the plant. For example, in winter months Hostess uses older
potatoes with higher starch content; this acts as a polymer and can result in primary sludge between 6-7%
solids content, which in turn causes plant operational problems.
A treatment study was completed in 1996 that reviewed shortlisted options for treatment of the Preston
sewershed: (i) upgrade the Preston WWTP, or (ii) transfer Preston wastewater to the Galt WWTP.
Alternative alignments were considered for the Preston-Galt Sanitary Trunk Sewer; the preferred route
consisted of a CN/CP railway alignment with a forcemain extending from the Preston WWTP to the
Concession Road railway junction. Diverting the Preston wastewater to Galt would accelerate the Galt
Phase II expansion from 2021 to 2005. The preferred solution was to maintain the Preston WWTP, based
on both economical and environmental justification. Also considered was the option of transferring the
Hostess Frito-Lay wastewater to the Galt WWTP. This option would require additional digestion
capacity at the Galt WWTP, and it was not considered further. However, with upgrade to the Galt
digestion system, this option could be revisited, thereby increasing available capacity at the Preston
WWTP. This alternative is reviewed in more detail in Section 4.
As of December 31, 2005, an uncommitted capacity of approximately 599 units remained (2006 Water
and Wastewater Monitoring Report).
The treated effluent is discharged to the Grand River via a stormwater ditch.
Certificate of Approval No. 3-1484-97-986, issued on January 8, 1999 (and updated February 11, 1999),
identifies the following effluent non-compliance limits (as monthly average concentrations):
Table 1. 4: Preston WWTP C of A Requirements: Effluent Limits
Effluent Parameters

Average
Concentration

Average
Loading

BOD5

15.0 mg/L

252.9 kg/d

Suspended Solids

15.0 mg/L

252.9 kg/d

Total Phosphorus

0.7 mg/L

11.8 kg/d

(May 1 to Sept 30)

8.0 mg/L

134.9 kg/d

(Oct 1 to Apr 30)

10.0 mg/L

168.6 kg/d

200/100 mL GMD

-

Ammonia + Ammonium Nitrogen

E.coli
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Hespeler WWTP

The Hespeler WWTP is an extended aeration plant that is designed to provide carbonaceous BOD
removal, chemical phosphorus removal, disinfection (sodium hypochlorite) and aerobic digestion. The
plant was originally constructed in 1972/3 and last modified in 1990. The Hespeler WWTP has a rated
capacity of 9320 m3/d. Average flows for 2003 were 7178 m3/d.
As of December 31, 2005, an uncommitted capacity of approximately 1036 units remained (2006 Water
and Wastewater Monitoring Report). The treated effluent is discharged to the Speed River.
Certificate of Approval No. 0095-5SYNPJ, issued on January 15, 2004, identifies the following effluent
non-compliance limits (as monthly average concentration).
Table 1. 5: Hespeler WWTP C of A Requirements: Effluent Limits
Effluent Parameters

Average
Concentration

Average
Loading

BOD5

25.0 mg/L

233 kg/d

Suspended Solids

25.0 mg/L

233 kg/d

Total Phosphorus

1.0 mg/L

9.3 kg/d

200/100 mL GMD
(seasonal: April 1 –
Oct 31)

-

E.coli

1.1.2.

Existing Small Treatment Plants

1.1.2.1.

Elmira WWTP

The Elmira WWTP is an advanced activated sludge plant that provides carbonaceous BOD removal,
nitrification and denitrification, phenol removal, biological phosphorus removal, effluent filtration, UV
disinfection, dechlorination, and sludge thickening/pressing. The Elmira WWTP has a rated capacity of
7800 m3/d of which 186 m3/d of capacity is allocated to Crompton (formerly Uniroyal). Flows from the
Crompton plant are received on a batch basis directly to the aeration process.
The treated effluent is discharged to the Canagagigue Creek, which meets the Grand River downstream of
the plant. Sludge is dewatered and hauled to a landfill due to concerns regarding acceptance of the
biosolids on agricultural land and ongoing public perception.
Elmira experiences significant I/I problems which are being addressed by the Township and the Region.
The plant was recently modified with the installation of an equalization basin and low lift pumping station
to address the variability in flows. In addition, reconstruction on First Street in Elmira to separate sanitary
and stormwater flows began in 1998, and is anticipated to have a significant impact on the reduction of I/I
flows.
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As of December 31, 2005, an uncommitted capacity of approximately 1520 units remained (2006 Water
and Wastewater Monitoring Report).
Certificate of Approval No. 2096-5GGL8C, issued on April 24, 2003, identifies the following effluent
non-compliance limits (as monthly average concentrations):

Table 1. 6: Elmira WWTP C of A Requirements: Effluent Limits
Effluent Parameters

Average
Concentration

Average
Loading

BOD5

10.0 mg/L

78.0 kg/d

Suspended Solids

10.0 mg/L

78.0 kg/d

Total Phosphorus

0.5 mg/L

3.9 kg/d

(May 1 to Oct 31)

0.7 mg/L

5.5 kg/d

(Nov 1 to Apr 30)

2.0 mg/L

15.6 kg/d

200/100 mL GMD

-

Ammonia + Ammonium Nitrogen

E.coli

Acute Lethality to Rainbow Trout and Daphnia Magna LC<50%

1.1.2.2.

St. Jacobs WWTP

The St. Jacobs WWTP is an oxidation ditch extended aeration plant that provides carbonaceous BOD
removal, nitrification, chemical phosphorus removal, tertiary filtration, UV disinfection and sludge
storage. The St. Jacobs WWTP has a capacity of 1450 m3/d. Average flows in 2003 were 887 m3/d. The
original plant, average design flow of 950 m3/d, was constructed in 1971 and commissioned in 1972. The
plant was upgraded and expanded in 1999-2000 to include new headworks, sand filtration and UV
disinfection. Similar to Elmira, there is a significant I/I problem which is being addressed by the
Township and the Region (St. Jacob’s I/I Reduction Program).
As of December 31, 2005, an uncommitted capacity of approximately 18 units remained (2006 Water and
Wastewater Monitoring Report). This is due to the significant I/I problem that reduces existing plant
capacity by approximately half.
Certificate of Approval No. 3-0690-99-006, issued on October 21, 1999, identifies the following effluent
non-compliance limits (as monthly average concentrations).
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Table 1. 7: St. Jacobs WWTP C of A Requirements: Effluent Limits
Effluent Parameters

Average
Concentration

Average
Loading

BOD5

10.0 mg/L

14.5 kg/d

Suspended Solids

10.0 mg/L

14.5 kg/d

Total Phosphorus

0.3 mg/L

0.44 kg/d

(May to Oct)

1.0 mg/L

1.5 kg/d

(Nov to Apr)

2.0 mg/L

2.9 kg/d

200/100 mL GMD

-

Ammonia + Ammonium Nitrogen

E.coli

1.1.2.3.

Baden/ New Hamburg WWTP

The New Hamburg plant is a Sequencing Batch Reactor (SBR) plant, constructed in 2000 at the site of the
former aerated and facultative lagoon based process, followed by intermittent sand filtration (“the New
Hamburg Process”). This new plant provides carbonaceous BOD removal, biological nutrient removal,
chemical phosphorus removal, tertiary filtration, and UV disinfection. The plant services the
communities of Baden and New Hamburg in the Township of Wilmot. There are two pump stations
associated with the New Hamburg Sewer system, the Baden and the Morningside Pumping stations. The
previous Baden WWTP was decommissioned and converted to a pumping station.
The Baden/New Hamburg WWTP has a rated capacity of 5200 m3/d. The plant receives all flows from
Baden and New Hamburg. The average 2003 flow was 3058 m3/d.
The effluent is discharged to an oxbow wetland upstream of the Nith River. A comprehensive receiving
water assimilative capacity study, completed as part of the Class EA for the new WWTP, identified that
both phosphorus and ammonia would be parameters of concern. As a result, the new plant incorporated
tertiary filtration, full year-round nitrification as well as UV disinfection to meet non-toxic effluent in
keeping with current MOE policy.
As of December 31, 2005, an uncommitted capacity of approximately 151 units remained (2006 Water
and Wastewater Monitoring Report).
Certificate of Approval No. 5450-57PQGT, issued on February 27, 2002, identifies the following effluent
non-compliance limits (as monthly average concentration; (ammonia + ammonium) nitrogen as single
sample).
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Table 1. 8: Baden/New Hamburg WWTP C of A Requirements: Effluent Limits
Effluent Parameters

Average

Average

Concentration

Loading

BOD5

10.0 mg/L

52.0 kg/d

Suspended Solids

10.0 mg/L

52.0 kg/d

Total Phosphorus

0.3 mg/L

1.56 kg/d

(May 1 to Nov 30)

1.0 mg/L

5.2 kg/d

(Dec 1 to Apr 30)

2.0 mg/L

10.4 kg/d

200/100 mL

-

Ammonia + Ammonium Nitrogen

E.coli

GMD

1.1.2.4.

Ayr WWTP

The Ayr WWTP is a package extended aeration plant that provides carbonaceous BOD removal,
nitrification, chemical phosphorus removal, disinfection and sludge thickening. The plant was originally
constructed in 1978, was upgraded and re-rated (2002) from 1182 m3/d to 1500 m3/d, and most recently
expanded to 3000 m3/d (2006). The most recent expansion included new headworks, a second parallel
extended aeration treatment train, upgrades to the existing aeration tank and the existing secondary
clarifier. In addition the return activated sludge (RAS)/waste activated sludge (WAS) pumping facility
was upgraded with two new pumps. A new filtration building houses filters as well as the UV light
disinfection system. Biosolids management consists of new aerobic digesters and a storage facility
consisting of two bentonite lined 2100 m3 capacity lagoon cells. New electrical works include a new
standby generator and new SCADA system.
Treated effluent is discharged to the Nith River.
The most recent Certificate of Approval No. 4800-6GMFXG identifies the following effluent noncompliance limits (as monthly average concentrations).
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Table 1. 9: Ayr WWTP C of A Requirements: Effluent Limits
Effluent Parameters

Average
Concentration

Average
Loading

10 mg/L

30.0 kg/d

Suspended Solids

10.0 mg/L

30.0 kg/d

Total Phosphorus

0.25 mg/L

0.75 kg/d

(May 1 to Sept 30)

1.5 mg/L

4.5 kg/d

(Oct 1 to Apr 30)

3.0 mg/L

9.0 kg/d

200/100 mL GMD

-

CBOD5

Ammonia + Ammonium Nitrogen

E.coli

1.1.2.5.

Wellesley WWTP

The Wellesley WWTP is an extended aeration package plant that provides carbonaceous BOD removal,
nitrification and denitrification, chemical phosphorus removal, effluent polishing, ozone disinfection and
sludge storage. The Wellesley WWTP has a rated capacity of 1100 m3/d. Flows in 2003 averaged 548
m3/d. The original circular package treatment plant operated as an extended aeration, activated sludge
process; this was duplicated in the most recent expansion (1993). At that time, it was anticipated that
Phase II would consist of a third circular package treatment plant. As of December 31, 2005, an
uncommitted capacity of approximately 43 units remained (2006 Water and Wastewater Monitoring
Report).
The effluent is discharged to the Nith River.
Certificate of Approval No. 3-0048-91-006, issued on May 15, 1991, identifies the following effluent
non-compliance limits (as monthly average concentration).
Table 1. 10: Wellesley WWTP C of A Requirements: Effluent Limits
Effluent Parameters

Average
Concentration

Average
Loading

BOD5

15.0 mg/L

16.5 kg/d

Suspended Solids

15.0 mg/L

16.5 kg/d

Total Phosphorus

0.5 mg/L

0.55 kg/d

Total Ammonia Nitrogen

0.75 mg/L

0.82 kg/d

200/100 mL GMD

-

E.coli
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Remaining Existing WWTPs

The remaining existing WWTP presently or soon to be operated by the Region include the following:
1.1.3.1.

Alt-Heidelberg WWTP

The Alt-Heidelberg WWTP is an activated sludge plant, constructed in 1998/99 to service the residential
subdivision of a private development in the Township of Woolwich. The plant discharges to the
Heidelberg Creek. The plant utilizes a combined anaerobic-anoxic-aeration process which provides
carbonaceous BOD removal, phosphorus removal, nitrification, denitrification and aerobic digestion. The
average day design flow is 78 m3/d, based on an ultimate design population of 250.
The Certificate of Approval (C of A) No. 7707-5NSKGL, issued on August 6, 2003 includes the
following effluent non-compliance limits. The Alt-Heidelberg WWTP consistently meets the C of A
discharge criteria.

Table 1. 11: Alt-Heidelberg WWTP C of A Requirements: Effluent Limits
Effluent Parameters

Average
Concentration

Average
Loading

BOD5

7.5 mg/L

0.58 kg/d

Suspended Solids

10.0 mg/L

0.78 kg/d

Total Phosphorus

0.4 mg/L

0.03 kg/d

(May 1 to Oct 31)

2.0 mg/L

0.16 kg/d

(Nov 1 to Apr 30)

4.0 mg/L

0.31 kg/d

10.0 mg/L

0.78

200/100 mL GMD

-

Ammonia + Ammonium Nitrogen

Nitrate Nitrogen

E.coli

1.1.3.2.

Foxboro Green

The Foxboro Green WWTP is a rotating biological contactor (RBC) plant, constructed to service the
residences of Sun Valley Retirement Community located in the Township of Wilmot. The plant
discharges to a subsurface disposal system. The plant utilizes a two stage RBC process with
denitrification which provides carbonaceous BOD removal, nitrification, denitrification and sludge
holding system. The average day design flow is 78 m3/d.
An application for a Certificate of Approval, dated 1998, was submitted to the MOE for additional 27 lots
to a total of 177 lots, and conditional approval of the remaining 38 lots to a total of 215. The remaining
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38 lots cannot be developed until the two treatment plants consistently meet a nitrate standard of 10 mg/L
at source over a period of one year.
The Certificate of Approval (C of A) No. 8520-4X8RRT, issued on June 25, 2001 includes the following
effluent concentration objectives ahead of the subsurface disposal system.
Table 1. 12: Foxboro Green WWTP C of A Requirements: Effluent Limits
Effluent Parameters

Average
Concentration

CBOD5

20 mg/L

Total Suspended Solids

20 mg/L

Nitrate Nitrogen

10 mg/L

1.1.3.3.

Conestogo

The Conestogo WWTP, a sequencing batch reactor plant, was constructed to service the residential
subdivision of a private development in the Town of Conestogo. The plant was commissioned in 2005.
However, the number of contributing homes (and therefore flow) needs to reach a threshold limit in order
to allow the plant to operate optimally. Until then, provisions were constructed to hold sewage for transfer
to another Regional plant. The average day design flow is 148 m3/d. The plant discharges to the Grand
River.
The Certificate of Approval (C of A) No. 8637-5L7MVC, issued on April 10, 2003 includes the following
effluent non-compliance limits.
Table 1. 13: Conestogo WWTP C of A Requirements: Effluent Limits
Effluent Parameters

Average
Concentration

Average
Loading

CBOD5

10.0 mg/L

1.5 kg/d

Suspended Solids

14.0 mg/L

2.1 kg/d

Total Phosphorus

0.3 mg/L

0.05 kg/d

(May 1 to Oct 31)

2.0 mg/L

0.3 kg/d

(Nov 1 to Apr 30)

8.0 mg/L

1.2 kg/d

200/100 mL GMD

-

Ammonia + Ammonium Nitrogen

E.coli
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Industrial Discharges

In 1992, the ROW By-law Number 50-92 amended By-law Number 1-90, to “prohibit, regulate and
control the discharge of waters and wastes into bodies of water within the Regional Area or into the
Regional Sanitary Trunk Sewers, Trunk Sewer System or Sewage Treatment Works and all Tributary
Sewer Systems and to regulate and control extensions, alterations or enlargement to the sewer system of
any area municipality”. The by-law provides concentration limits for various pollutants in sewage
discharged to any sanitary or combined sewer, which includes but is not limited to the following
conventional parameters:








BOD – 300 mg/L
Total Suspended Solids – 350 mg/L
Total phosphorus – 10 mg/L
Oil & grease – mineral or synthetic origin – 15 mg/L
Oil & grease – animal or vegetable origin – 100 mg/L
Total Kjeldahl Nitrogen (TKN) – 100 mg/L
Phenolic compounds – 1 mg/L

In addition, the By-law contains limits for several other parameters including metals and organic
substances.
There are a number of companies in the Region which have surcharge agreements for cBOD, SS, phenols,
TKN, PO4 or Oil & Grease, particularly food processing industries. Many of these are located in
Kitchener, Cambridge and Waterloo. However they pose a larger impact to plants located in smaller
communities such as Elmira and New Hamburg. Specific reference to discharges impacting plant
performance or capacity includes the following:
•

New Hamburg WWTP - Influent concentrations are greatly influenced by the discharge from Gay
Lea Foods which historically represented 15% of the flow and 40% of the BOD5 loading to the
former Baden WWTP. The loadings were reduced in the late 1990’s with a new Surcharge
Agreement that limited the loading to 68 kg/day.

•

Preston WWTP - A large portion of the hydraulic and organic loading is a result of industrial
sources. The two most significant contributors are the Hostess Frito Lay Company and the Toyota
Company. Toyota wastewater represents a significant hydraulic loading, but the organic loads are
within the sewer use bylaw limits. From 1992 to 1995, Hostess flows represented 24% of the
hydraulic load, 77% of the BOD load, and 75% of the suspended solids load to the plant. The
existing Cambridge sewer system can potentially allow Hostess wastewater to be diverted to the Galt
WWTP by gravity; at present 10% of this flow is being diverted.

•

Waterloo WWTP - Historically the plant received significant contributions from carpet
manufacturing resulting from a high concentration of fibrous material. This caused operational
problems at the plant ranging from pumps plugging to digester sludge lines clogging and insufficient
mixing. This problem has been rectified in recent years by a combination of a reduction in this type
of industrial discharge combined with a very fine influent screen at the headworks.

•

Elmira WWTP - As stated in the discussion specific to this plant, a considerable load is received
from the Crompton facility. However, in addition to this, the plant receives high organic loads from
local food manufacturers.
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Regulatory Scan

In reviewing future wastewater treatment needs in the ROW it is essential to consider the assimilative
capacity of the receiving streams, and present and possible future regulatory requirements. As the
population in the ROW grows, the establishment of loading limits for the ROW’s WWTP effluent
discharges will require treatment improvements on a rational basis to ensure that loading goals are
consistently met.
To identify present and predict future conditions in the receiving streams and develop future effluent
requirement scenarios for assessment of impacts, current provincial and federal legislation, regulations
and guidelines were reviewed. Further details are provided in Section 3.
1.1.5.1.

Provincial

The MOE's legislative authority to manage water comes primarily from two acts, the Ontario Water
Resources Act (OWRA) and the Environmental Protection Act (EPA). The OWRA, gives the MOE
power to regulate water supply, sewage disposal and to control sources of water pollution, and the EPA
prohibits the discharge of contaminants to the natural environment, including water except where
specifically permitted by a Certificate of Approval. At present, effluent requirements within Ontario are
determined under the provisions of Water Management Policies Guidelines Provincial Water Quality
Objectives of the MOE (July 1994; reprinted February 1999). The goals, policies, and guidelines set out
in this document assist in defining site-specific effluent limits, which then may be incorporated into
Certificates of Approval or Control Orders. The policies and guidelines themselves do not have any
formal legal status but, by their successful use over the years, are now seen as standard practices for water
resources management.
Provincial Water Quality Objectives (PWQOs) are intended to provide guidance in making water quality
management decisions such as the designation of the surface waters of the Province which should not be
further degraded. They are often used as the starting point in deriving effluent requirements included in
Certificates of Approval. Meeting the PWQO is the minimum requirement. Other considerations such as
ecosystem health, the additive effects of more than one chemical, or the protection of other uses may lead
to more stringent requirements. PWQOs are used to: i) classify receiving waters for water management
purposes (e.g. Policy 1 vs. Policy 2); ii) assess contaminant discharges to the aquatic environment; and iii)
derive water quality-based effluent limits which may be included in Certificates of Approval which are
issued to regulate effluent discharges.
1.1.5.2.

Federal

In 1987, the Canadian Council of Ministers of the Environment’s (CCME) Water Quality Task Group
published the Canadian Water Quality Guidelines. The document included recommended guidelines for
five water uses: raw water for drinking water supply, recreational water quality and aesthetics, aquatic life
(freshwater and marine), agricultural uses (irrigation and livestock watering), and industrial water
supplies.
In 1999, the CCME published an updated and expanded document entitled Canadian Environmental
Quality Guidelines (CEQGs), which are nationally approved, science-based indicators of environmental
quality. The CEQGs are recommended numerical or narrative limits for a variety of substances and
environmental quality parameters, which, if exceeded, may impair the health of Canadian ecosystems.
Guidelines are mandated federally under the Canadian Environmental Protection Act (CEPA) and

Region of Waterloo

P.N. 78148

Wastewater Treatment Master Plan – Final Report

18

nationally under various federal-provincial agreements (Canadian Council of Ministers of the
Environment, Great Lakes Water Quality Agreement).
In Canada, the CCME has embarked upon an initiative to standardize wastewater regulations across the
country, and establish a code of best practice.
It is anticipated that initially the target pollutants will be chlorine and ammonia. The expectation is that
chlorination will soon be phased out, and the requirement for nitrification will become commonplace.
1.1.5.3.

Trends

The present focus on developing limits is for conventional parameters: biological oxygen demand (BOD),
total suspended solids (TSS), and total phosphorus (TP), as well as total ammonia-nitrogen (TAN) and
Total Nitrogen (TN). Current concerns in the wastewater industry include the impact of ammonia on
aquatic life and also the role of total nitrogen on freshwater eutrophication. Other emerging concerns are
the effects of micro-contaminants (e.g. endocrine disrupting compounds - EDCs, and pharmaceutical and
personal health care products - PPHCPs) and potential public health impacts of pathogens in wastewater
effluents.
In some areas in the country, primarily the western provinces, effluent requirements are quite stringent
based on the receiving water status in targeted areas. For example, many of the river basins in Alberta are
under extreme stress, both from a flow allocation and a nutrient loading perspective. Alberta Environment
is moving towards establishing total loading limits (TLL) (similar to Total Maximum Day Limits in the
U.S.). The standards for ammonia concentration in the effluent are typically 5 mg/L (summer), 10 mg/L
(winter), and can be as low as or 3 mg/L and 6 mg/L, or 1 mg/L and 5 mg/L (respectively) depending on
the severity of the stress.
In the Okanagan (southern B.C.), there is a Total Nitrogen (TN) limit of 6 mg/L. Manitoba is moving
towards establishing a limit of 10 mg/L. There are limits as low as 3 mg/L in parts of the U.S.
There is a trend in total phosphorus (TP) concentrations to decrease as well, towards 0.5 mg/L. The
standard in the Okanagan is at 0.25 mg/L.
1.1.6.

Review RGMS and Long Term Wastewater Treatment Requirements

The report “Planning our Future – Recommended Regional Growth Management Strategy” was adopted
by the Region in May 2003 as a response to the Province’s “Smart Growth”. This report sets the stage for
ensuring that the necessary infrastructure and servicing will be in place to support anticipated growth.
During Phase 2A of this process, six Technical Studies were undertaken to identify the long term options
and impacts associated with different growth scenarios. One of these studies was a Servicing Technical
Memorandum which addressed water supply and wastewater servicing approaches for potential new
Greenfield development areas and the intensification/urbanization along the Central Transit Corridor
(CTC). This report concluded that expansions to the system would be required when the total population
reached approximately 600,000. The intent of this WWTMP is to ensure effective and efficient
wastewater servicing to both the reurbanization and the new greenfield areas.
One of the underlying assumptions of the recommended strategy is that area municipal boundaries will
remain intact. Future growth is anticipated to occur through a combination of reurbanization of existing
communities including the CTC and existing rural and urban areas, and additional growth in targeted
greenfield areas. There was a recognized need for land to accommodate commercial and industrial

Region of Waterloo

P.N. 78148

Wastewater Treatment Master Plan – Final Report

19

expansion; the lands located in the area of Breslau on the east side of Kitchener as well as lands in the
vicinity of Highways 401 and 97 (Cedar Creek Road) and in south-west Kitchener were deemed best
suited to accommodate this need.
Part of the Strategy included establishment of a firm countryside line; which services to limit urban
expansion, protect valuable agricultural land and help maintain the Region’s rural character. The Strategy
also supports stronger environmental and protection policies.
This report identifies ongoing initiatives that support the Strategy as well as goals and actions required to
move the Strategy forward. Updating the WWTMP was identified as an immediate Action to support
Goal 6: Ensuring Overall Coordination and Communication. The update is to provide technical
background for the preparation of a new Regional Official Policies Plan (ROPP). The ROPP will update
previous population projections to incorporate the growth projections developed in the Places to Grow
Act, which projects growth in the ROW to be 729,000 by 2031.
The Places to Grow Act received royal assent on June 13, 2005. The Act provides a Provincial vision for
growth over the next 25 years for the Greater Golden Horseshoe (GGH). In November 2005, the Ministry
of Public Infrastructure Renewal (MPIR) released its proposed growth plan for the GGH. This plan will
guide decisions on a wide range of issues – transportation, infrastructure planning, land use planning,
urban form, housing and natural heritage resource protection. The final growth plan for the GGH was
released on June 15, 2006.
This Plan builds on other key government initiatives including the Greenbelt Plan, Planning Act reform
and the 2005 Provincial Policy Statement. This Plan does not replace municipal Official Plans but works
within the existing planning framework to provide growth management policy direction for the GGH.
The Places to Grow Act presents relatively firm population growth forecasts for York and Durham
Regions. These forecasts are being incorporated in York Region and Durham Region respective updated
Official Plans which are currently under review.
The Places to Grow Act reinforces Provincial focus on curbing urban sprawl and developing intensive
growth centres for efficient utilization of available infrastructure. The Plan also sets targets for
intensification within existing urban areas.

1.2.

Environmental Assessment Master Planning Process

Master Plans are long range plans which integrate infrastructure requirements for existing and future land
use with environmental assessment planning principles. These plans examine an infrastructure system, or
group of related projects, to outline a framework for planning for subsequent projects and/or
developments. As a minimum, Master Plans should address Phases 1 and 2 of the Municipal Class EA
process to the extent possible (see Figure 1.2). Master planning provides a municipality with a broad
framework through which the need and justification for specific projects can be established such that the
environmental assessment process can be satisfied. Key features of a Master Plan include:
•

Addressing the key principles of successful environmental planning.

•

Addressing at least the first two phases of the Municipal Class EA to the extent possible.

•

Allowing for an integrated process with other planning initiatives.

•

Providing a strategic level assessment of various options to better address overall system needs and
potential impacts and mitigation.
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•

Long term planning.

•

Taking a system wide approach to planning which relates infrastructure either geographically, or by
function.

•

Recommending an infrastructure master plan which can be implemented through separate projects.

•

A description of specific projects.

Examples of Master Plans include: wastewater and water servicing plans for entire or major portions of a
municipality; wastewater treatment plans and water supply plans for a community or municipality;
watershed plans; transportation master plans; and infrastructure master plans.
For the ROW WWTMP process, this report meets the requirements of Phases 1 and 2 of the Municipal
Class EA process as per the WWTMP work plan shown by Figure 1.3. This Master Plan document will
be made available for public comment from August 13 to September 24, 2007. The WWTMP has been
completed at a broad level of assessment, requiring more detailed investigations at the project-specific
level to fulfill Municipal Class EA documentation requirements for any specific Schedule B or C projects
identified within the Master Plan. The Master Plan will therefore become the basis for, and be used in
support of, future investigations for any specific Schedule B and C projects identified within it. Schedule
B projects may require further investigation at the project specific level and will require filing of the
Project file for public review while Schedule C projects will have to fulfill Phases 3 and 4 of the process
prior to filing an Environmental Study Report (ESR) for public review.
The WWTMP should also be reviewed every five years to determine the need for a detailed formal
review and/or updating. Potential changes which may trigger the need for a detailed review include:
• major changes to original assumptions;
• major changes to components of the Master Plan;
• significant new environmental effects;
• major changes in the proposed timing and/or scope of projects recommended within the Master Plan.
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Problem Statement

Phase 1 of the Class EA planning process requires the proponent of an undertaking to first document
factors leading to the conclusion that the improvement or change is needed, and ultimately, develop a
clear statement of the identified problems, deficiencies or opportunities to be investigated. As such, the
Purpose Statement is the principle starting point in the undertaking of a Class EA study and becomes the
central theme and integrating element of the project. It also assists in setting the scope of the project.
In developing the Purpose Statement for the WWTMP, the following was considered:
• Current wastewater treatment systems; and
• Demand forecasts and regional planning framework including Official Plan Policies, the Regional
Growth Management Strategy and Places to Grow, the 1995 WWTMP and the regulatory
environment.
1.2.2.

Purpose Statement

With input from the general public and interested stakeholders, the ROW is developing a Master Plan
for the provision of reliable wastewater treatment and major conveyance systems to meet the ROW’s
current and future needs, to approximately 2045. This is consistent with the Regions Growth
Management Strategy, in manner which:
•

protects human health;

•

protects significant aspects of the natural environment, enhancing when feasible;

•

meets regulatory requirements; and

•

is fiscally responsible.

Region of Waterloo

P.N. 78148

• Task 1 Technical
Memo

• C of A review

• Area Municipal Trunk
System Assessment

• Existing Flows and
loadings

• Environmental
Inventory

• Study Area

• Legislative
Framework

• GRSM Calibration

Task 1:
Data
Collection

•GRCA
•MOE
•Region
•Cities
•OCWA
•Public

Form Master
Plan steering
Committee &
Stakeholder
Group

• Establish Steering
Committee
• Issue Notice of
Commencement
• Build Stakeholder
contact list
• Issue notice to agencies
• Create website page

Notice of
Project
Initiation

• Extrapolate Flows and
loadings
• Sensitivity Analysis
• Unit operations review
based on MOE
Guidelines/10 States
• Task 2 Technical
Memo

Task 2:
Future
Wastewater
Flows and
Loadings

• Modeling
• Process assessment
• Effluent Limits
• Source Protection
• Regulatory Trends
• Mixing Zone
Modeling
• Task 3 Technical
Memo

Task 3: Identify
Current and Predict
Future Conditions
in the Grand River
and Identify Future
Effluent Quality
Requirements

Task 4: Review
Alternative
Treatment
Technologies

• “Backend” BAT (EA)
process
• Effluent trading
concepts
• Effluent Reuse
• Task 4 Technical
Memo

Class EA Phase 1

• Class EA Purpose
Statement
• GRSM Outputs
• Grand River Water
Quality Zones
• Task 5 Technical
Memo

Task 5:
Identify
Constraints
and
Opportunities

Task 6: Define
Evaluation Framework
and Criteria for
Evaluation of
Alternatives

• Evaluating
methodologies
• Screening level
evaluations
• Matrix criteria
• Task 6 Technical
Memo

Figure 1.3
Regional Municipality of Waterloo Wastewater Treatment Master Plan Class
Environmental Assessment

• Issue Newsletter #1
• Conduct
agency/stakeholder
workshop(s)
• Update Website

• Agency/
• Stakeholder
Workshop
#1

• Update 1995 Master
Plan
• Consider non
communal based
servicing
• New
WWTP/decommission
• Extend conveyance
systems
• Task 8 Technical
Memo

Task 8: Identify
Servicing
Strategies for
Other Service
Areas

Task 7: Identify
Servicing
Strategies for
the East Side
Area

•Build on Previous
servicing to
Greenfield areas
•Consider new
advanced WWTP
•Effluent reuse
strategy
•EA issues
•Task 7 Technical
Memo

• Agency/ Stakeholder
Lists
• Notices
• Public Open Houses
• Workshops
• Website
• Meetings/Presentations

Implement Consultation
& Communications
Program

Task 9:
Consultation

• Issue Newsletter #2
• Conduct
agency/stakeholder
workshop(s)
• Update website

Task 2:
Future
Wastewater
Flows and
Loadings

• Agency/
Stakeholder
Workshop
#2

• Cost and rate
analysis
• Environmental
Issues appraisal
• Evaluate
alternative
servicing
strategies:
• East Side
• Other

Task 10:
Evaluate
Alternatives

Class EA Phase 2

Update Website

Notice of
Public Open
Houses

3XELF2SHQ
+RXVHV

Task 11: Determine
Preferred Alternatives/
Approvals

• Introduce Study
• Purpose Statement
• Present Alternative Servicing
Strategies
• Present recommended
servicing strategies
• Input required on
• Problems to be
addressed
• Alternative Servicing
Strategies
• Evaluation
• Framework/Criteria
• Evaluation and Analysis
of alternative strategies
• Project
Listings/Descriptions
• Implementation
• Next Steps

Meetings & Presentations

• Class EA Project
Schedule (i.e.
Schedule B and C)
Listing
• Individual Project
Implementation
Timelines-Triggers
• Issue Newsletter #3

Figure 1.3
Regional Municipality of Waterloo Wastewater Treatment Master Plan Class
Environmental Assessment

Notice of
Completion

Wastewater Treatment Master Plan – Final Report

2.

25

FUTURE GROWTH REQUIREMENTS

The first task completed for the project involved determining base and future wastewater flows and
loadings for medium and long term planning horizons. To be consistent with the Provinces “Places to
Grow” initiative the WWTMP focused on the Medium Term (2031) and Long Term (2041) planning
horizons. This involved:
•

the confirmation of existing conditions;

•

future service needs based on the Region’s latest population projections, and average sewage flow
determinations based on historical information for the Region’s WWTPs;

•

influent loadings for modelling and project completion purposes;

•

a sensitivity assessment to maintain flexibility into the future should the flow projections and/or
loadings be somewhat higher or lower;

•

a summary of the results used as a basis for BioWin modelling and for need determination purposes.

2.1.

Existing Conditions

The ROW’s 2005 Water and Wastewater Monitoring Report (WWWMR) provided the basis for existing
flow conditions at each WWTP as of December 31, 2004. Details are summarized in Table 2.1, which
outlines:
•

The current rated capacity of each wastewater treatment facility;

•

Existing 2004 average day flows (sewage and inflow/infiltration included);

•

Commitments to available capacity identified as Category 2 (Category 1 commitments include
unbuilt units in Registered Plans as of December 31, 2004, Building Permits issued during the last 6
months of 2004, and Servicing Agreements; Category 2 commitments includes Category 1 plus units
in Draft Approved Plans without any special conditions.)

•

The total existing and committed flows to each wastewater facility; and

•

The relative percentage of capacity utilized against rated for existing plus committed flows.

These are quantitative figures only and are further impacted by the loadings discussion, summarized and
discussed later in this section with respect to future loading amounts.
Existing service area information, for each of the Region’s wastewater treatment facilities, was provided
in digital form. Included were the existing wastewater treatment facility locations and the existing service
area boundaries. The service area boundaries also included recently registered subdivisions that are
anticipated to build out over the next 2 to 5 years.
Additional data received from the ROW in digital form included topographic data, aerial photography,
parcel fabric, municipal boundaries, and countryside line. The countryside line layer was established
under the Regional Growth Management Strategy (RGMS) of 2003. At this time the RGMS and Country
Side Line have not been incorporated into the Region’s Official Policy Plan. It is understood, based on
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discussion with the Region, that this line represents the potential “Ultimate Build Out" boundary and may
include more land than is needed for the Long Term Planning Horizon residential and employment lands.
In addition, historical unit flow determination and existing flow condition tables were also provided by
the Region.
The ROW Planning, Housing and Community Services Department also provided population information
for 2001 onward in five-year increments to 2041 (January 31, 2006 version, scenario 310). This
information is provided in Appendix B. Comparing 2004 information (interpolation of the 2001 and 2006
data to arrive at approximate 2004 information), to the 2005 Water and Wastewater Monitoring Report
population information show the 2004 population and employment figures being fairly consistent (+/5.6% to 9.1%). As a result, the 2005 Monitoring Report (2004) base information was utilized for existing
condition purposes to the extent provided. Any gaps were taken from the planning information provided,
with the 2004 interpolated figures being used for a common 2004 existing flow starting point for all
project work.
Figure 2.1 outlines the existing service area, employment and population information for 2004 for each
WWTP. The outer boundaries of the mature state service areas shown in Figure 2.1. Some of these
boundaries are not specifically determined at this time. For detailed information relating to the Country
Side Line please contact the Region’s Department of Planning, Housing and Community Services. Also
shown on the figure for each WWTP are the rated capacity, 2004 flow, and committed flow information
outlined in Table 2.1

2.2.

Future Service Needs Basis

For future wastewater flow determination purposes, the Long Term planning horizon for the project is
2041. Growth information in 5-year increments from 2001 to 2041 was provided by the ROW as
summarized by Table 2.2 (and shown by Figure 2.1). This represents residential population and
employment (population equivalent) growth throughout the entire Region. The 2004 information,
interpolated as outlined in Section 2.1, has been added. Table 2.3 provides specific breakdowns by
wastewater treatment facility and/or growth servicing area. This represents only that residential and
employment growth from Table 2.2 that falls within intended sanitary servicing areas via major and/or
minor wastewater treatment facilities.

The revised population and employment information is consistent with the Provinces “Places to Grow”
Act and current planning work relating to modifications to the Region Official Policies Plan and
supporting infrastructure Master Planning. The distribution of population and employment reflects the
strategic directions set out in the RGMS including accommodating greater proportions of expected future
growth through the reurbanization of existing urban areas (especially along the Central Transit Corridor
and in brownfield locations), and directing future suburban growth to targeted greenfield locations such as
the East Side Community, Southwest Kitchener, and the Hwy 401-97 Industrial Area. The assumed
distribution is only intended to provide an overview of land use based on a preliminary assignment of
land uses and densities on a distributed basis via wastewater treatment service areas by facility,
distributed by PLUM zone (Population Land Use Model), and interpolated to facilitate allocations within
each wastewater treatment servicing area for infrastructure planning purposes. The intent was to also
confirm growth in already serviced areas where intensification would occur, and identify growth in newer
“greenfield” areas where additional servicing would be needed via sewers, pumping stations/forcemains
and/or possibly new treatment facilities. The projected growth to occur in already serviced areas, i.e.
intensification, will have a significant impact on existing sewerage collection infrastructure. The growth
projections do not represent a final position of the Region.
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SA 2004 = 862 ha
SA 2041 = 1281 ha
POP 2004 = 8134 people
POP 2041 = 25307 people
EMP 2004 = 3886 people
EMP 2041 = 8577 people
RATED WWTP FLOWS = 5.2 MLD
2004 EXISTING FLOWS = 3.2 MLD
2005 COMMITTED FLOWS = 4.9 MLD
FUTURE 2041 FLOWS = 10.2 MLD

BADEN / NEW HAMBURG
WWTP

Wellesley WWTP

!
(

SA 2004 = 149 ha
SA 2041 = 255 ha
POP 2004 = 2138 people
POP 2041 = 4620 people
EMP 2004 = 580 people
EMP 2041 = 893 people
RATED WWTP CAPACITY = 1.1 MLD
2004 EXISTING FLOWS = 0.7 MLD
2005 COMMITTED FLOWS = 0.8 MLD
FUTURE 2041 FLOWS = 1.7 MLD

WELLESLEY WWTP

.

SA 2004 = 304 ha
SA 2041 = 627 ha
POP 2004 = 4069 people
POP 2041 = 10207 people
EMP 2004 = 1309 people
EMP 2041 = 2546 people
RATED WWTP CAPACITY = 1.5 MLD
2004 EXISTING FLOWS = 1.7 MLD
2005 COMMITTED FLOWS = 1.8 MLD
FUTURE 2041 FLOWS = 3.8 MLD

AYR WWTP

New Hamburg WWTP

!
(

SA 2004 = 152 ha
SA 2041 = 285 ha
POP 2004 = 1586 people
POP 2041 = 3295 people
EMP 2004 = 1976 people
EMP 2041 = 3912 people
RATED WWTP CAPACITY = 1.5 MLD
2004 EXISTING FLOWS = 1.2 MLD
2005 COMMITTED FLOWS = 1.4 MLD
FUTURE 2041 FLOWS = 2.2 MLD

ST. JACOBS WWTP

SA 2004 = 540 ha
SA 2041 = 941 ha
POP 2004 = 8157 people
POP 2041 = 20991 people
EMP 2004 = 5209 people
EMP 2041 = 10010 people
RATED WWTP CAPACITY = 7.8 MLD
2004 EXISTING FLOWS = 4.9 MLD
2005 COMMITTED FLOWS = 6.1 MLD
FUTURE 2041 FLOWS = 9.3 MLD

ELMIRA WWTP

!
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Waterloo WWTP

!
(

!
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!
(

!
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SA 2004 = 1105 ha
SA 2041 = 2014 ha
POP 2004 = 19827 people
POP 2041 = 28933 people
EMP 2004 = 18288 people
EMP 2041 = 27722 people
RATED WWTP CAPACITY = 13.7 MLD
2004 EXISTING FLOWS = 12.3 MLD
2005 COMMITTED FLOWS = 12.4 MLD
FUTURE 2041 FLOWS = 17.0 MLD

PRESTON WWTP

!
(

Galt WWTP

SA 2004 = 4188 ha
SA 2041 = 5135 ha
POP 2004 = 77225 people
POP 2041 = 121388 people
EMP 2004 = 40442 people
EMP 2041 = 59808 people
RATED WWTP CAPACITY = 56.8 MLD
2004 EXISTING FLOWS = 34.6 MLD
2005 COMMITTED FLOWS = 39.2 MLD
FUTURE 2041 FLOWS = 54.4 MLD

GALT WWTP

SA 2004 = 1059 ha
SA 2041 = 1376 ha
POP 2004 = 21312 people
POP 2041 = 31906 people
EMP 2004 = 6530 people
EMP 2041 = 8558 people
RATED WWTP CAPACITY = 9.3 MLD
2004 EXISTING FLOWS = 7.8 MLD
2005 COMMITTED FLOWS = 8.2 MLD
FUTURE 2041 FLOWS = 12.1 MLD

HESPELER WWTP

SA 2004 = 0 ha
SA 2041 = 4121 ha
POP 2004 = 1976 people
POP 2041 = 33566 people
EMP 2004 = 2279 people
EMP 2041 = 16348 people
2004 EXISTING FLOWS = 0 MLD
FUTURE 2041 FLOWS = 15.0 MLD

EAST SIDE COMMUNITY

Hespeler WWTP

Preston WWTP

!
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SA 2004 = 8910 ha
SA 2041 = 12299 ha
POP 2004 = 202213 people
POP 2041 = 349035 people
EMP 2004 = 92734 people
EMP 2041 = 142275 people
RATED WWTP CAPACITY = 122.6 MLD
2004 EXISTING FLOWS = 69.9 MLD
2005 COMMITTED FLOWS = 82.1 MLD
FUTURE 2041 FLOWS = 122.8 MLD

KITCHENER WWTP

Kitchener WWTP

Ayr WWTP

St Jacob's WWTP

!
( Elmira WWTP

SA 2004 = 5004 ha
SA 2041 = 7168 ha
POP 2004 = 114443 people
POP 2041 = 165041 people
EMP 2004 = 63969 people
EMP 2041 = 101668 people
RATED WWTP CAPACITY = 54.6 MLD
2004 EXISTING FLOWS = 45.5 MLD
2005 COMMITTED FLOWS = 51.6 MLD
FUTURE 2041 FLOWS = 66.7 MLD

WATERLOO WWTP

WWSA - Existing

Waterloo
Wellesley

Waterloo
Wellesley

DATE: JULY 2006

SCALE: N.T.S
PN: 78148

EXISTING AND FUTURE (2041) WWTP
SERVICE AREAS/FLOWS

FIGURE 2.1
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Existing +
Commitments (3)
Existing +
Commitments as
3
3
(Category 2) m /d
Commitments m /d
% of Capacity
12210
82120
67%
6110
51620
95%
4590
39200
69%
70
12350
90%
440
8220
88%
1120
6060
78%
290
1440
99%
1710
4940
95%
110
1790
60%
100
780
71%
26750
208520
76%

(5) Preston WWTP capacity shown includes adjustment due to high organic loading. Preston WWTP hydraulic rated capacity is 16,860 m3/d.
(6) Capacity at the Ayr WWTP includes recent expansion to 3000 m3/d.

(4) Waterloo capacity based on nitrification limit in C. of A.

(3) Category 2 commitments as of Dec. 31, 2004. Includes actual commitments except for New Hamburg which are estimated.

(2) Information based on 2005 Water & Wastewater Monitoring Report (June 24, 2005 revision)

(1) Actual capacity may be less subject to any treatment upgrades undertaken to address effluent and/or regulatory requirements.

NOTES:

WWTP
Kitchener
Waterloo (4)
Galt
Preston (5)
Hespeler
Elmira
St. Jacobs
New Hamburg
Ayr (6)
Wellesley
Total

2004 Existing
2004 Existing Flow as % of
Current Rated
3
3
Capacity m /d (1) Flow m /d (2)
Capacity
122600
69910
57%
54600
45510
83%
56800
34610
61%
13660
12280
90%
9320
7780
83%
7800
4940
63%
1450
1150
79%
5200
3230
62%
3000
1680
56%
1100
680
62%
275530
181770
66%
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Table 2.1 - Existing Flow Conditions

2001
2004
2006
2011
2016
2021
2026
2031
2036
2041

Total
Employment
236686
252609
263277
287727
307716
326298
345574
366000
386067
406644

Serviced
Difference Employment Difference
222361
15923
237511
15150
10668
247611
10100
24450
271845
24234
19989
290847
19002
18582
308374
17527
19276
326356
17982
20426
344714
18358
20067
367832
23118
20577
385908
18076

(1) Data received from the ROW Planning, Housing and Community Services Department as Scenario 310 allocated by Wastewater Treatment Service Areas
throughout entire region. The population forecasts include student populations.
(2) 2004 data interpolated between 2001 and 2006 information for comparison and common start to Region Monitoring Report data
and service area information provided by the Region.

2001
2004
2006
2011
2016
2021
2026
2031
2036
2041

Serviced
Difference Population Difference
427708
29819
459651
31943
19880
480947
21296
39320
521320
40373
41509
562317
40997
44168
605602
43285
46625
650551
44949
47869
698198
47647
47345
744591
46393
46204
795509
50918

January 31, 2006 - Net Employment Forecast Data (1)

January 31, 2006 - Net Residential Forecast Data (1)

Total
Population
459810
489629
509509
548829
590338
634506
681131
729000
776345
822549

Control Totals
Employment Growth Forecasts

Control Totals
Residential Growth Forecasts

Region of Waterloo - Growth Forecasts Control Table
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Table 2.2 - Revised Future Population/Employment Growth

2

1

2041 Projected Flow
2.6
12.4
6.9
49.3
10.7
1.7
104.8
17.1
1.7
57.5
1.8
7.0

10% Flow Decrease
2.3
11.2
6.2
44.4
9.7
1.6
94.3
15.3
1.5
51.7
1.6
6.3

10% Flow Increase
2.8
13.7
7.6
54.3
11.8
1.9
115.2
18.8
1.9
63.2
2.0
7.7
Total
%Difference

Diameter calculated using a minimum pipe flow velocity of 0.6m/s.
Costs based on pipe supplier and construction costs from tender information. 5m depth assumed.

WWTP Service Area
AYR
EAST SIDE COMMUNITY
ELMIRA
GALT
HESPELER
HWY 401 INDUSTRIAL
KITCHENER
PRESTON
ST JACOBS
WATERLOO
WELLESLEY
BADEN / NEW HAMBURG

+10% Diameter 1
-10% Diameter 1
250
250
525
450
375
375
975
900
525
450
200
200
1350
1200
600
525
200
200
1050
975
250
200
375
375
6675
6100
9.43%

ROW
Wastewater Master Plan
Table 2.3 - Deviations in Population/Employment Projections

+10% Cost 2
-10% Cost 2
298
298
444
389
361
361
737
660
444
389
264
264
1022
898
496
444
264
264
786
737
298
264
361
361
5776
5331
8.35%
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Future service area information was confirmed for each wastewater treatment facility, and/or was
assigned subject to how new “greenfield” areas (e.g. the East Side Community), may be serviced in the
future. This information was obtained by comparing the existing wastewater service areas with potential
service area allocations in the original PLUM zone data received from the ROW (September 21, 2004).
These allocations were used as a guide to determine growth out to the 2041 Mature State Boundary (see
Figure 2.1). Once existing and future wastewater service area allocations were determined, the
population by service area provided by Regional planning, Scenario 310 was redistributed based on
service area boundaries and clipped at the 2041 Mature State Boundary by Earth Tech to confirm
residential/employment growth within and outside of each service area within the Region. Since the
original PLUM zone areas were altered through the geo-processing process, all population and
employment information was redistributed proportionally based on area. The growth projections within
the intended service areas provide a common basis for long-range planning for water, wastewater and/or
other servicing within the Region. Alternatives for servicing of the East Side lands were then determined
through this Master Plan with regards to wastewater treatment and trunk pumping.

All of the above information was needed to determine both historical and future wastewater flow
contributions. Table 2.4 shows average per capita flows determined based on 2004 adjusted flow
information for each wastewater treatment facility from the 2005 WWWMR. On a population plus
employment equivalent basis, it was determined that 250 Lpcd for the Waterloo and Kitchener WWTPs,
and 300 Lpcd for all of the Region’s other WWTPs and new greenfield areas could be used for future
wastewater flow determination for Master Planning purposes. This approach was used to avoid
underestimating future wastewater flows from areas with non-typical ratios of residential and nonresidential development. It is also noted that the Industrial Road Service Area (IRSA) is shown
separately as the flows from this area may be directed to Preston or Galt WWTPs, and various diversion
ratios were evaluated in this process. Flows and loadings reported for this area are based on sampling
undertaken in 2005, and projected forward on an equivalent population basis.
Table 2.5 outlines the future sewage flow contributions to be accommodated by the Region’s WWTPs,
including the new “greenfield” areas identified separately based on the following:
•

A residential growth per capita flow contribution, including historical inflow/infiltration (I/I) on an
average day basis, equal to 250 Lpcd and 300 Lpcd for large and small WWTPs respectively. These
per capita rates are consistent with recent actual measurements, include I/I and provide some level of
conservatism.

•

Non-residential contributions on an employment equivalent population basis using the same figures.
This represents average conditions. Some large load industrial discharges (e.g., Cambridge IRSA),
may need to be handled on a case-by-case basis as growth occurs.

Utilizing the above per capita flow values reflects the individual growth rate distribution of residential
and/or non-residential areas to allow sufficient capacity for both in any given area. The Development
Charge ICI factor of 140 Lpcd on an average basis, although indicative of the Region as a whole, was not
applied to all areas as it would result in significantly underestimating flow contributions from areas that
are predominantly industrially oriented. This includes the East Side area identified in Figure 2.1.
Table 2.5 shows future flows for each of the Region’s WWTPs, and the Region as a whole, in 5-year
increments. Figure 2.1 shows key 2041 flow information only. See Appendix B for flow information to
2031.

Region of Waterloo

P.N. 78148

1976
77555
20153
111708

2135
81392
20850
119462

1737
71799
19107
100077

33566
121388
31906
165041

2041
349035
28933

Employment (Equivalent persons)
2001
2006
Current
2041
87706
96087
92734
142275
16334
19590
20552
27722
2555
2515
3493
1946
2501
2279
16348
37794
42208
40694
59808
6201
6749
6530
8558
60086
66557
63969
101668
34610
7780
45510

L/Eq Person/day
Current
Say
237
250
298
300
994
1000
300
293
300
292
300
259
250

Projected
Flow m3/d
2041
122828
16997
3493
14974
54359
12139
66677

Identified separately in projected flow to evaluate diverting to various plants.

(2) Industrial Road Service Area: Existing split in flows from Preston/Galt Industrial Road area is 90% to Preston and 10% to Galt

Note: Current Population from 2004 WWWMR 2005. Other Population & Employment data from Scenario 310 provided by RMOW Planning Dept.
(1) Rated Flow Current is from the 2005 Water & Wastewater Monitoring Report and is a calculated figure based on the 85th percentile per capita flow over the previous 5 years.

Kitchener
Preston
IRSA (2)
East Side
Galt
Hespeler
Waterloo

Population
2006
Current
209962
202797
21509
20720

2001
192048
19538

Rated
Flow (1)
Current
69910
12280
2500

Table 2.4 - Historical Unit Flow Determination
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TOTALS

L/C/D (1)
300
300
300
300
300
300
250
300
1000
300
250
300
122.1

65.8

188.0

127.9

68.7

196.6

138.3

75.2

213.5

2.0
4.9
1.9
4.6
40.5
8.7
82.6
13.2
2.7
1.3
50.1
1.0

Res.

149.3

80.5

2.3
5.6
2.5
5.0
43.4
9.2
89.1
13.8
2.8
1.5
53.3
1.1
229.7

2016 MLD (2)
Emp.
Total
1.8
0.5
3.9
1.7
1.0
1.6
2.9
2.1
28.7
14.7
7.0
2.2
61.5
27.6
6.8
7.0
2.8
0.6
0.9
34.1
19.3
0.9
0.2
Res.

160.8

WWTP Service Area
AYR
BADEN / NEW HAMBURG
EAST SIDE COMMUNITY
ELMIRA
GALT
HESPELER
KITCHENER
PRESTON
IRSA
ST JACOBS
WATERLOO
WELLESLEY

TOTALS

L/C/D (1)
300
300
300
300
300
300
250
300
1000
300
250
300
90.5

263.4

185.9

95.9

281.8

198.8

101.1

299.8

212.6

106.0

318.6

2026 MLD (2)
2031 MLD (2)
2036 MLD (2)
2041 MLD (2)
Emp.
Total
Res.
Emp.
Total
Res.
Emp.
Total
Res.
Emp.
Total
2.5
0.7
3.2
2.8
0.7
3.5
3.0
0.7
3.7
3.1
0.8
3.8
5.1
2.0
7.2
6.5
2.3
8.8
7.1
2.5
9.5
7.6
2.6
10.2
1.4
2.5
3.9
2.8
3.1
5.9
7.2
4.1
11.3
10.1
4.9
15.0
4.1
2.4
6.5
4.8
2.6
7.4
5.7
2.8
8.6
6.3
3.0
9.3
32.6
16.2
48.8
34.3
16.8
51.1
35.4
17.4
52.8
36.4
17.9
54.4
7.9
2.4
10.3
8.3
2.5
10.8
8.8
2.5
11.3
9.6
2.6
12.1
72.1
30.8
102.9
76.9
32.5
109.5
80.8
34.0
114.8
87.3
35.6
122.8
7.6
7.7
15.3
8.0
8.0
16.0
8.2
8.2
16.4
8.7
8.3
17.0
3.0
3.0
3.2
3.2
3.3
3.3
3.5
3.5
0.7
1.0
1.7
0.8
1.1
1.9
0.9
1.1
2.1
1.0
1.2
2.2
37.7
21.5
59.2
39.2
22.8
62.1
40.3
24.0
64.4
41.3
25.4
66.7
1.2
0.2
1.4
1.3
0.3
1.6
1.4
0.3
1.6
1.4
0.3
1.7

172.9

Res.

85.4

2.8
6.3
3.3
5.8
45.9
9.7
96.2
14.3
2.9
1.6
56.1
1.2
246.2

2021 MLD (2)
Emp.
Total
2.2
0.6
4.4
1.9
1.3
2.1
3.5
2.3
30.5
15.4
7.4
2.3
67.0
29.2
7.0
7.3
2.9
0.7
1.0
35.7
20.3
1.0
0.2

(1) 250/300 LPCPD used as per average flows determined based on residential and employment equivalent population information for 2004 (Table 2.4). Reflects inflow/infiltration
contributions, and reduced to reflect "New" greenfield development, while at the same time remaining consistent with the RGMS and DC studies.
(2) Million Litres per Day
(3) Industrial Road Service Area (IRSA) identified separately to allow for evaluation of split in future flow/loadings to Preston and Galt WWTPs. Use of 1000 LPCP based on present flows.

WWTP Service Area
AYR
BADEN / NEW HAMBURG
EAST SIDE COMMUNITY
ELMIRA
GALT
HESPELER
KITCHENER
PRESTON
IRSA
ST JACOBS
WATERLOO
WELLESLEY

Current
2004 MLD (2)
2006 MLD (2)
2011 MLD (2)
Res.
Emp.
Total
Res.
Emp.
Total
Res.
Emp.
Total
1.2
0.4
1.6
1.3
0.4
1.7
1.5
0.5
2.7
1.2
3.8
2.9
1.2
4.2
3.4
1.5
0.6
0.7
1.3
0.6
0.8
1.4
0.8
1.1
2.4
1.6
4.0
2.5
1.7
4.1
2.7
1.9
23.3
12.1
35.4
24.4
12.7
37.1
26.6
13.8
6.0
2.0
8.0
6.3
2.0
8.3
6.6
2.1
50.7
23.2
73.9
52.5
24.0
76.5
56.7
26.0
6.2
5.5
11.7
6.5
5.9
12.3
6.7
6.6
2.5
2.5
2.6
2.6
2.7
0.5
0.6
1.0
0.5
0.6
1.1
0.6
0.8
27.9
16.0
43.9
29.9
16.6
46.5
32.1
18.1
0.6
0.2
0.8
0.7
0.2
0.9
0.8
0.2
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Table 2.5 - Future Sewage Flow Forecasts
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2.3.

Influent Loading Criteria

2.3.1.

Historical Data

34

Historical influent loading rates for each Regional WWTP were summarized for the years 2001, 2002 and
2003 for parameters included in their regular monitoring programs (and included in the OCWA database).
The per capita loading rate calculated is based on total serviced equivalent population for each plant,
which includes both residential and employment populations. Information for the residential/nonresidential split in flows for each plant was not readily available, and in any case, if it were, assumptions
would be required to apply existing loadings to each flow portion. Since this information was not
available, the preferred approach was to utilize the total equivalent population for each plant and
determine the loading rates on this basis to apply to future equivalent populations. This also allowed the
calculation of an average per capita (equivalent) loading rate to apply to future areas. Similarly, where
there was no information available for a specific parameter at a WWTP, the Regional average could be
readily applied.
Average loadings and 95th percentile maximum daily loadings were calculated utilizing all data collected
within the reporting year. Maximum monthly loadings were based on calendar months, however where
samples were only collected monthly or bi-monthly, these numbers are not shown.
The per capita loading rate is expressed as gram parameter per capita per day. The proposed “design”
value is based on the average of data available for these three years (2001-2003).
A summary of historical loadings for each plant are provided in the Tables included in Appendix B.
2.3.2.

Future influent loadings

A summary of the proposed per capita loading rates to be applied to projected serviced equivalent
populations at each Regional facility is provided by Table 2.6.
Table 2.7 summarizes projected loadings to each plant from 2006 to 2026 in 10 year increments. The
table provides average daily loadings for all parameters. Where no historical data was available (for
example, Kitchener WWTP TKN concentrations), the average of all plant loading rates was applied. This
average rate was also applied to future areas.
Peaking factors for maximum day and maximum monthly loads can be applied to each of the average
daily loading values; this could be done utilizing plant specific information, where sufficient data was
available to develop reliable values. Or alternatively, design peak factors could be utilized.
Separation of industrial flows at the Elmira WWTPs may be warranted, as at this facility a defined
capacity has been allocated to industry. The present allotments can be identified as a separate flow with
consistent associated loadings, not subject to future projections. By applying the present loadings on a
per capita basis, future loadings would likely be overestimated.
The Industrial Road Service Area (IRSA) is reported as a separate item to allow for the evaluation of
opportunities to divert this loading to the Preston and Galt WWTPs at various ratios. Therefore, the
future loadings to the Preston WWTP represents the contribution of the service area without this loading,
based on equivalent population and average Regional per capita loadings.
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Table 2.6 Summary of Design Per Capita Loading Rates
Based on Equivalent Population
WWTP

cBOD5
TSS
TKN
TP
(g/capita/d) (g/capita/d) (g/capita/d) (g/capita/d)

AYR
ELMIRA
GALT
HESPELER
KITCHENER
NEW HAMBURG/BADEN
PRESTON
IRSA
ST JACOBS
WATERLOO
WELLESLEY

40.1
143.5
60.4
39.4
43.3
33.7
104.5
1352
64.4
46.6
22.0

43.3
221.4
71.6
49.6
51.4
36.6
101.2
1392
95.3
53.0
31.9

11.72
21.57
10.20
8.97
7.43
13.33
103.4
10.22
8.32
5.09

1.69
4.97
1.51
1.25
1.29
1.27
1.55
11.1
2.41
1.47
1.05

Average

50.5

59.3

9.4

1.5

- not utilized in average calculation

IRSA (1)

cBOD5
(kg/d)

TSS
(kg/d)

TKN
(kg/d)

TP
(kg/d)

3400

3500

260

28

(1) based on monitoring carried out in 2005 (ROW Galt WWTP Capacity Evaluation - Technical Memo No. 2, March 2005)

Galt and Preston WWTPs

splits in flows and loadings to

to allow evaluation of various

identified separately to allow

3. IRSA - projected loadings

based on equiv. pop x ROW ave.

2. Preston WWTP - loads

utilized for projections.

average per capita loading
rates across ROW WWTPs are

Notes:
1. shaded areas indicate that

AYR
ELMIRA
GALT
HESPELER
KITCHENER
NEW HAMBURG/BADEN
PRESTON (2)
IRSA (3)
ST JACOBS
WATERLOO
WELLESLEY
EAST SIDE COMMUNITY

WWTP Service Area

2006
Equivalent cBOD5
TSS
(kg/d)
(kg/d)
Population
5562
223
241
13783
696
817
123600
7465
8846
27599
1087
1369
306049 13257 15746
13870
468
508
41098
2075
2438
2555
3454
3556
3726
240
355
186019
8660
9857
2890
64
92
4636
234
275
TKN
(kg/d)
65
130
1260
247
2879
103
387
264
38
1548
15
44
9
21
187
34
395
18
62
28
9
273
3
7

TP
(kg/d)

Equivalent cBOD5
Population (kg/d)
7815
313
16712
844
144670
8738
30657
1207
356206 15430
18618
628
46136
2329
2793
3776
4942
318
213393
9935
3730
82
8500
429

2016
TSS
(kg/d)
338
991
10354
1521
18326
681
2736
3887
471
11308
119
504
TKN
(kg/d)
92
157
1475
275
3351
138
434
289
51
1776
19
80

Equivalent cBOD5
TP
(kg/d) Population (kg/d)
13
11638
466
25
24832
1254
218
170401 10292
38
36050
1419
459
437801 18964
24
29261
987
69
53424
2697
31
3189
4311
12
6432
414
314
248299 11560
4
5326
117
13
19648
992

2031
TSS
(kg/d)
503
1473
12196
1789
22524
1071
3169
4438
613
13157
170
1165

Region of Waterloo
Wastewater Treatment Master Plan
Table 2.7 Summary of Projected Loads to Regional WWTPS for 2006 to 2041

TKN
(kg/d)
136
234
1738
323
4119
218
503
330
66
2066
27
185

Equivalent cBOD5
TP
(kg/d) Population (kg/d)
20
12753
511
37
31001
1565
257
181196 10944
45
40464
1593
565
491310 21282
37
33884
1143
80
56655
2860
36
3493
4722
16
7207
464
365
266709 12417
6
5514
121
29
49914
2520

2041
TSS
(kg/d)
552
1839
12968
2008
25277
1240
3360
4861
687
14133
176
2960

TKN
(kg/d)
149
292
1848
363
4622
252
533
361
74
2219
28
470

TP
(kg/d)
22
46
273
50
634
43
85
39
17
392
6
75
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Sensitivity Analysis

Since the wastewater flow capacity projections are based on a one planning scenario as provided by the
ROW, low and high ranges were also considered. This sensitivity analysis is required to ensure flexibility
in response to changing conditions and/or servicing, and/or growth objectives in the Region and those that
could be provincially mandated with the recent “Places to Grow” Act. As such, low flow projections
approximately 10% below the figures, and a high scenario 10% above these figures, were assessed to
determine to what extent such deviations in population/employment flow projections, would impact trunk
sewer, pumping station/forcemain and/or wastewater treatment facility sizing. Given wastewater
treatment facility expansions can be staged accordingly to in essence match actual growth, and increases
in flow capacities close to when it occurs (in approximate 2 – 5 year increments), the real impact is on
trunk sewer and/or pumping station/forcemain sizing. Sufficient trunk sewer and forcemain sizing should
be provided to accommodate the high scenario in the future in newly serviced areas as well as in existing
areas with intensification. To show to what extent this allowance impacts the size of the works required
and their relative cost, a sensitivity analysis was undertaken using a 20% difference between the high and
low scenarios to determine the relative increase in pipe diameter and cost. The pipe diameter for each of
the WWTP service areas was determined using the 2041 Projected Flow values, increased and decreased
by 10%, and a minimum pipe flow velocity of 0.6 m/s. A depth of 5m was assumed to estimate the pipe
and construction costs as taken from pipe supplier and tender information. As shown in Table 2.8, a
relative total change of 20% would only result in a 9% increase in pipe diameter, resulting in an 8%
increase in cost. This was deemed more than acceptable given the opportunities provided to the Region in
the future for works that will have to be buried and in place well before actual growth and flows are
confirmed and occur.

2.5.

Summary

Summarizing the outputs of the above discussed work activities, our conclusions are as follows:
•

Existing conditions to December 31, 2004 complete with flow commitments already made to each
facility, were confirmed as outlined herein;

•

Service areas have been confirmed for the Region’s existing WWTP facilities, and/or new greenfield
areas;

•

Residential population and employment equivalent population information has been provided in fiveyear increments from 2001 to 2041 by the ROW. Service area distribution is as per Scenario 310
provided by the Region. Base year (2004), information was correlated to the Region’s Wastewater
Monitoring Report information for a common start point and basis;

•

Future service areas by WWTP and/or new greenfield area have been identified with the population
information provided by the Region distributed to these areas for future service needs determination
over time step;

•

Unit flow contributions on a Residential population and Non-Residential equivalent population basis
have been determined for future flow determination purposes, and applied for large scale and/or
small scale wastewater treatment needs;

•

Average day inflow/infiltration is included in the above for application on a per capita basis.

•

Future wastewater flows to be serviced in five-year increments to 2041 have been determined from a
quantity perspective;
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•

Future wastewater loadings to each existing facility, and associated with new areas to be serviced,
are provided in increments to 2041 (i.e., 2006, 2016, 2031, 2041). This provides the information
required for modelling WWTPs utilizing BioWin to determine infrastructure needs to meet future
effluent requirements, (this discussion is provided in Section 4 and Appendix D.

•

Sensitivity analysis has been undertaken in the event that population and/or wastewater flow
projections are 10% low or high into the future to maintain flexibility for servicing, for those works
that would have to be installed now (i.e. trunk sewers and forcemains), to service areas well into the
future. A minor cost implication has been identified.

Region of Waterloo

P.N. 78148

2

1

2046 Projected Flow
2.6
12.4
6.9
49.3
10.7
1.7
104.8
17.1
1.7
57.5
1.8
7.0

10% Flow Decrease
2.3
11.2
6.2
44.4
9.7
1.6
94.3
15.3
1.5
51.7
1.6
6.3

10% Flow Increase
2.8
13.7
7.6
54.3
11.8
1.9
115.2
18.8
1.9
63.2
2.0
7.7
Total
%Difference

Diameter calculated using a minimum pipe flow velocity of 0.6m/s.
Costs based on pipe supplier and construction costs from tender information. 5m depth assumed.

WWTP Service Area
AYR
EAST SIDE COMMUNITY
ELMIRA
GALT
HESPELER
HWY 401 INDUSTRIAL
KITCHENER
PRESTON
ST JACOBS
WATERLOO
WELLESLEY
BADEN / NEW HAMBURG

+10% Diameter 1
-10% Diameter 1
250
250
525
450
375
375
975
900
525
450
200
200
1350
1200
600
525
200
200
1050
975
250
200
375
375
6675
6100
9.43%

ROW
Wastewater Master Plan
Table 2.8 - Deviations in Population/Employment Projections

+10% Cost 2
-10% Cost 2
298
298
444
389
361
361
737
660
444
389
264
264
1022
898
496
444
264
264
786
737
298
264
361
361
5776
5331
8.35%
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CURRENT/FUTURE GRAND RIVER EFFLUENT QUALITY
REQUIREMENTS

A goal of the WWTMP is to undertake a holistic approach to the evaluation of the ROW’s impacts on the
Grand River resulting from its WWTP discharges.
In the last few decades, the trend in establishment of effluent requirements has been toward more
stringent standards, whether through regulatory environmental/receiving water issues or local pressures.
Communities are beginning to assess the scientific basis for more stringent criteria through more detailed
assessment of receiving water assimilative capacity, and as a result, criteria are being rationalized, and in
some instances, are becoming less stringent.
Through this Master Plan, the ROW is attempting to develop a scientific basis for development of future
effluent criteria in the short and long term. As the population in the ROW grows, the establishment of
loading limits for the ROW’s WWTP effluent discharges will require treatment improvements on a
rational basis to ensure that loading goals are consistently met.
The objective of Section 3 is to identify present and predict future conditions in the Grand River and
identify future effluent quality requirements. The following tasks were carried out in pursuit of this
objective:
¡

undertake a review of the existing and historical flows in the Grand River

¡

develop and carry out a river monitoring program to provide information on current conditions in all
four seasons (upstream and downstream of the large WWTPs)

¡

review and analyze current and future effluent criteria against provincial and federal legislation,
regulations and guidelines

¡

develop future effluent requirement scenarios for assessment of impact on the Grand River

¡

use the Grand River Simulation Model (GRSM) to evaluate impacts of current and future discharges
to the Grand River

¡

use mixing zone model to evaluate current and future un-ionized ammonia concentrations at each
WWTP’s discharge location

¡

complete Mass Balance approach for assessment of phosphorus and nitrates

¡

summarize effluent loadings requirements over time for each ROW WWTP

¡

utilize Biowin, a wastewater treatment process simulation model, to analyze existing WWTPs’
capacities and future requirements to meet future loadings requirements

3.1.

Effluent Regulatory Requirements and Future Treatment Scenarios

3.1.1.

Future Treatment Scenarios: Effluent Requirements

This section outlines the development of future scenarios with respect to setting requirements for effluent
criteria for the ROW WWTPs. The intent of providing scenarios which consist of a range of effluent
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criteria is to use a number of tools to evaluate the resulting impacts of the pollutant concentrations on the
receiving water in future and compare these to current conditions. In order to develop reasonable criteria,
a review was completed of trends in effluent criteria for new and expanded WWTPS in Ontario and other
Canadian jurisdictions.
3.1.2.

Regulatory Requirements

Provincial

The MOE's legislative authority to manage water comes primarily from two acts, the Ontario Water
Resources Act (OWRA) and the Environmental Protection Act (EPA). The OWRA, gives the MOE
power to regulate water supply, sewage disposal and to control sources of water pollution, and the EPA
prohibits the discharge of contaminants to the natural environment, including water except where
specifically permitted by a Certificate of Approval. At present, effluent requirements within Ontario are
determined under the provisions of Water Management Policies Guidelines Provincial Water Quality
Objectives of the MOE (July 1994; reprinted February 1999). The goals, policies, and guidelines set out
in this document assist in defining site-specific effluent limits, which then may be incorporated into
Certificates of Approval or Control Orders. The policies and guidelines themselves do not have any
formal legal status but are now seen as standard practices for water resources management through their
successful use over the years.
The goal for surface water quality is to ensure that the water quality is satisfactory for aquatic life and
recreation and that water uses which require more stringent water quality be protected on a site specific
basis. The Provincial Water Quality Objectives (PWQO) are applied to protect aquatic life and recreation
uses and policy direction is provided about how to deal with situations where water quality is better or
worse than the Objectives. The PWQO are set at a level of water quality which is protective of all forms
of aquatic life and all aspects of the aquatic life cycles during indefinite exposure to the water. The
Objectives for protection of recreational water uses are based on public health and aesthetic
considerations.
Provincial Water Quality Objectives are intended to provide guidance in making water quality
management decisions such as the designation of the surface waters of the Province which should not be
further degraded. They are often used as the starting point in deriving effluent requirements included in
Certificates of Approval. Meeting the PWQO is the minimum requirement. Other considerations such as
ecosystem health, the additive effects of more than one chemical, or the protection of other uses may lead
to more stringent requirements. For example, in site specific situations, where better water quality is
required than that provided by the PWQOs to protect beneficial uses in a given location, the appropriate,
more stringent criteria shall be applied in that location. PWQOs are used to: i) classify receiving waters
for water management purposes; ii) assess contaminant discharges to the aquatic environment; and iii)
derive water quality-based effluent limits which may be included in Certificates of Approval which are
issued to regulate effluent discharges. PWQOs are not the only consideration in controlling discharges.
These guidelines provide policy designations which deal with two situations for a specific parameter: a)
where water quality is better than the Provincial Water Quality Objectives; b) where water quality
presently does not meet the Objectives.
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“Policy 1 - In areas which have water quality better than the Provincial Water Quality Objectives,
water quality shall be maintained at or above the Objectives.”
Although some lowering of water quality is permissible in these areas, degradation below the Provincial
Water Quality Objectives will not be allowed, ensuring continuing protection of aquatic communities and
recreational uses.
“Policy 2 - Water quality which presently does not meet the Provincial Water Quality Objectives shall
not be degraded further and all practical measures shall be taken to upgrade the water quality to the
Objectives.”
Receiving waters which fall within Policy 2, require evaluations of existing conditions and all reasonable
and practical measures shall be taken to upgrade water quality to the Provincial Water Quality Objectives.
Where new or expanded discharges are proposed, no further degradation will be permitted and all
practical measures shall be undertaken to upgrade water quality. However, it is recognized that, in some
circumstances, it may not be technically feasible, physically possible or socially desirable to improve
water quality toward the Provincial Water Quality Objectives. Under these circumstances (e.g. because
of natural background water quality; result in substantial and widespread adverse economic and social
impact; or suitable pollution prevention techniques are not available), then deviations from may be
allowed, subject to the approval of the MOE.
The Guideline document also provides guidance on the definition of a mixing zone: “an area of water
contiguous to a point source or definable diffuse source where the water quality does not comply with one
or more of the Provincial Water Quality Objectives. A mixing zone is, under no circumstances, to be used
as an alternative to reasonable and practical treatment. It must be designed to be as small as possible and
is one factor in establishing effluent requirements.”
The concept of mixing zones recognizes that the cost of treating all waste discharges to the PWQO's may
not be justified. As a general principle, the dilution of such effluents, and thus the use of mixing zones,
should be minimized and limited to conventional pollutants.
“Policy 5 - Mixing zones should be as small as possible and not interfere with beneficial uses. Mixing
zones are not to be used as an alternative to reasonable and practical treatment.”
Conditions within a mixing zone must not result in toxic conditions or irreparable environmental damage
including risk to ecosystem integrity and human health nor interfere with water supply, recreational or
other water uses.
Procedure B-1-5 Deriving Receiving Water Based, Point Source Effluent Requirements for Ontario
Waters (July 1994) provides additional guidance with respect to design of mixing zones, with
consideration of site-specific conditions. In establishing effluent requirements for discharges to surface
waters, site specific receiving water assessment are conducted to assess existing conditions and determine
effluent requirements based on the waste assimilative capacity of the receiver. The site-specific effluent
requirements are compared, to appropriate federal or provincial regulations or guidelines for effluent
discharges and the most stringent requirement is applied. Through incorporation of these water quality
based limits into legally enforceable control documents such as a Certificate of Approval, the policies for
water quality management become enforceable.
In addition to the above, the general water management policy is supported by a series of guidelines and
procedures including MOE Guideline F-5 “Levels of Treatment for Municipal and Private Sewage
Treatment Works Discharging to Surface Waters”, which takes the approach that all sewage treatment
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works shall provide secondary or equivalent as the normal level of treatment, unless individual receiving
water assessment studies indicate the need for higher levels of treatment. Guideline F-5 requires
receiving water assessments in all cases, and if the effluent requirement determined by this assessment is
more stringent than that required in Provincial guidelines, it will be imposed. Therefore, for any new
Certificate of Approval (new facilities, expansions, upgrades), the most stringent of the effluent
concentrations for any particular effluent parameter as noted or derived from receiving water assessment
studies will be incorporated.
The requirements for an assimilative capacity study may vary from site to site, but the following
information is typically required, as provided in the Guidance Manual for Certificate of Approval
applications:


Limiting conditions within the receiving water body, including:
o

low flow conditions in the receiving water body, e.g., the stream’s 7Q20, i.e., the 7-day
average low flow occurring in the stream once in 20 years;

o

the 75th percentile background concentration for each parameter of concern;

o

the maximum allowable downstream increase for each parameter of concern, e.g., the
difference between the background level and the Provincial Water Quality Objectives
(PWQO) in accordance with the Ministry Guidelines B-1 and B-2; and

o

a proposed waste load allocation for the facility based on the entire watershed and
watershed users (downstream/upstream).



Proposed effluent quantity and flow rate (design daily/monthly flow), and actual historical
average daily/monthly flow based on at least one year monitoring data, if available.



Proposed effluent quality expressed as the maximum expected daily/monthly loading at design
flow and highest expected concentration in the effluent under normal operating conditions for all
parameters of concern.



Receiver impact analysis including:
o

methods proposed to be used to reduce impact of the effluent on the receiving water
body, e.g., use of diffusers, effluent and receiving water density considerations,
discharging at rates proportional to stream flow, etc.; and

o

in-stream monitoring programs to ensure that information is available to assess actual
impact of the effluent discharge upon start-up of operation of the proposed works.

The Regional Development Charges Background Study for Wastewater Service Category summarizes the
qualitative service standard for effluent for each WWTP in the Region as being primarily determined by
the ability of the receiving water body to assimilate contaminants. As such, the MOE is requiring that new
plants generally meet Best Available Technology Economically Achievable (BATEA) criteria. During
the completion of capital projects at WWTPs constructed by the Region in the last 15 years, the Region
has been involved in negotiating appropriate effluent criteria with the MOE which is then mandated
through the Certificate of Approval for that facility.
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Federal

In 1987, the Canadian Council of Ministers of the Environment’s (CCME) Water Quality Task Group
published the Canadian Water Quality Guidelines. The document included recommended guidelines for
five water uses: raw water for drinking water supply, recreational water quality and aesthetics, aquatic life
(freshwater and marine), agricultural uses (irrigation and livestock watering), and industrial water
supplies.
In 1999, the CCME published an updated and expanded document entitled Canadian Environmental
Quality Guidelines, which are nationally approved, science-based indicators of environmental quality.
They are recommended numerical or narrative limits for a variety of substances and environmental
quality parameters, which, if exceeded, may impair the health of Canadian ecosystems. Guidelines are
mandated federally under the Canadian Environmental Protection Act (CEPA) and nationally under
various federal-provincial agreements (Canadian Council of Ministers of the Environment, Great Lakes
Water Quality Agreement).
As recognized instruments for action on toxics, environmental quality guidelines support regulatory and
non-regulatory efforts on toxic substances management at the regional, national, and international level.
They provide nationally endorsed, science-based benchmarks for assessing the risk of priority substances
to aquatic and terrestrial organisms; targets towards which environmental control measures / pollution
prevention efforts can be directed; and performance indicators to help evaluate, track and/or improve
upon the effectiveness of existing or proposed management measures.
It is anticipated that initially the target pollutants will be chlorine and ammonia. The expectation is that
chlorination will soon be phased out, and the requirement for nitrification will become commonplace.
Proposed Risk Management Strategy Addressing Ammonia Dissolved in Water, Inorganic Chloramines
and Chlorinated Wastewater Effluents under CEPA 1999 – outlines proposed risk management objectives
for ammonia in effluent released to surface water; and inorganic chloramines, and chlorinated wastewater
effluents (CWWEs) to maintain a total residual chlorine concentration of less than or equal to 0.02 mg/L
in effluent released to surface water.
3.1.3.

Evaluation of Receiving Water Assimilative Capacity

The intent of evaluating receiving water assimilative capacity for the ROW WWTPs is to identify
probable future requirements for treatment based on receiving water issues, as well as constraints which
could limit or prevent future expansion. The proposed approach to consider future impacts of ROW
WWTPs on the receiving streams incorporates use of several tools:
¡
¡
¡

Grand River Simulation Model (GRSM) – for evaluation of dissolved oxygen (D.O.)
CORMIX – nearfield mixing zone model – for evaluation of un-ionized ammonia concentration
Mass balance – for evaluation of phosphorus and nitrate concentration

The GRSM and CORMIX models were utilized to allow assessment of the WWTP discharges to the
Grand and Speed Rivers at current and future conditions under various treatment scenarios. A mass
balance approach was also undertaken for all ROW plants including the smaller plants discharging to the
Nith and Conestogo Rivers and Canagagigue Creek using available historical data for background water
quality.
After assessing the impacts of growth under various treatment scenarios on the Grand River and Speed
River, the ability of the existing plants to meet these treatment requirements and expansion and upgrade
needs were evaluated through the process simulation model, Biowin.

Region of Waterloo

P.N. 78148

Wastewater Treatment Master Plan – Final Report

3.1.4.

45

Identification and Analysis of Future Wastewater Treatment Scenarios

Four treatment scenarios for future flows (increased population) were developed with associated effluent
limits which are typical of the recent trend in regulatory limits. Each encompasses a variation on the level
of treatment and processes to allow comparison of the impact on the receiving stream and the associated
requirements for plant upgrades.
(i)

Scenario 1

Scenario 1 consists of existing plant processes (i.e. no improvements to WWTP facilities). This scenario
includes existing WWTP flows and loadings for year 2004 to determine existing impacts to the rivers.
This scenario will also be applied to year 2031, with increased effluent flow based on 2031 development
projections. This will provide the “status quo” basis of comparison to other treatment scenarios. Within
this scenario, two conditions are included for use in the models:
¡

Scenario 1a - 2004 effluent flows and loadings (actual)

¡

Scenario 1b - 2031 flows and effluent quality based on present performance objectives (capability to
meet these objectives was assessed through BioWin simulation of current processes under projected
flows; this set of conditions is also included through GRSM runs to determine future impacts to the
river with no changes to the existing processes).

(ii)

Scenario 2

Scenario 2 consists of treatment upgrades to WWTP facilities, with increased effluent flow based on 2031
and 2041 development projections. These upgrades consist of necessary process improvements to
provide nitrification at the larger plants not presently providing nitrification including the Kitchener,
Waterloo and Hespeler WWTPs; other plants to meet the more stringent of these limits or existing
effluent design objectives.
The nitrification objectives are set at 1 and 3 mg/L TAN for summer and winter respectively which is
within the range that Regional plants are currently required to nitrify, and is typical of other jurisdictions.
These limits reflect application of practical and reasonably achievable BATEA criteria and limits.
For purposes of modelling and evaluation of scenario 2, the following plant compliance limits and
performance objectives in concentration (mg/L), shown as (x/y) respectively, will be used with future
average effluent flows to determine average pollutant loadings (based on effluent objectives).
Table 3. 1: Scenario 2 Effluent Quality

WWTP

TP

TAN

BOD

SS

Summer

Winter

Compliance/Objective

Compliance/Objective

Compliance/Objective

Compliance/Objective

Compliance/Objective

15/7

15/10

2/1

6/3

0.8/0.4

5 main
WWTPs
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Scenario 3

Scenario 3 reflects recent trends in plant upgrades/expansions where more stringent nutrient effluent
criteria are required due to the receiving stream conditions. This includes reduction in total nitrogen in the
effluent to reduce plant available nitrogen and therefore mitigate plant induced low DO levels in the river.
The upgrades to WWTP facilities in this scenario include process changes to provide nitrification and
denitrification at all plants, with increased effluent flow based on 2031 and 2041 population projections.
For this scenario the same effluent compliance limits and performance objectives are assumed as for
Scenario 2; in addition, compliance limits and performance objective concentrations for the total nitrogen
would be applied to all plants:
Table 3. 2: Scenario 2 Effluent Quality

Total Nitrogen

Compliance limit

Performance objective

Winter (mg/L)

Summer (mg/L)

Not applicable

14

15

7

These values were adopted based on experience and trends in other jurisdictions reviewing TN limits.
Higher TN objectives and limits are typically allowed in winter for two reasons: (i) the environment is
not taking up nitrogen; and, (ii) un-ionized ammonia, which is toxic at lower concentrations than other
forms of nitrogen, is present in a much lower concentration at colder water temperatures.
(iv)

Scenario 4

Scenario 4 reflects the most stringent criteria anticipated for future treatment requirements at all Regional
plants, including nitrification, denitrification and reduced effluent phosphorus concentrations (utilizing
enhanced removal or filtration). For this scenario, total phosphorus concentrations have been applied
assuming filtration is implemented at all plants which currently do not have tertiary filtration, or
alternatively enhanced chemical phosphorus removal.
In general, it is assumed that a performance objective of 0.2 mg/L is applied to all plants which did not
already have more stringent limits. This concentration value is developed in view of the Policy 2 status
for phosphorus at all locations along the Grand River. Thereby, the current effluent phosphorus loads
contributed by all of the plants at current flows is divided by projected flows in 2031 and 2041 to derive
future limits. For example, compliance limits for 2031 would range between 0.52 and 0.76 mg/L for the
five large plants, with performance objectives between 0.13 and 0.36 mg/L. Future upgrades would be
further evaluated on a plant specific basis to ensure that the future effluent limits satisfy MOE Policy 2
conditions, such that total loadings in future do not exceed existing actual or allowable phosphorus
loadings. If the existing C of A and effluent objectives were less than these values, they were left at the
present values.

3.1.5.

Servicing Schemes

In modelling future scenarios under 2031 and 2041 flow projections, assumptions were needed regarding
direction of sanitary flows from the following areas:
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•

East Side – new areas not currently serviced

•

Industrial Road Service Area (IRSA) – at present, the sewerage from this area is split approximately
10% to the Galt WWTP and 90% to the Preston WWTP; flexibility exists in the collection system to
divert more flow to the Galt WWTP, subject to additional sewer capacity studies

In model runs, variations were completed with reference to the following schemes:
Scheme 1 – Each WWTP receives wastewater from its own service area (and present split of IRSA
flows);
Scheme 2 - Kitchener WWTP receives additional East Side flows;
Scheme 3 - Hespeler WWTP receives additional East Side flows;

3.2.

Receiving Water Quality and Quantity

The intent of the Master Plan process is to provide a plan for the ROW to respond to growth and
increased wastewater servicing requirements in a matter which will ensure protection of the Grand River
water quality. This section provides information regarding the current condition of the Grand River and
its tributaries based on historical monitoring (and GRCA reports) as well as monitoring undertaken during
this project.
3.2.1.

Flow Considerations

In determining the flow/assimilative capacity of the receiving water body, the low flow statistic 7Q20 the minimum 7 day average flow with a recurrence period of 20 years (a 5% chance of there being
inadequate streamflow to meet the minimum acceptable dilution in any given year) is used as the basic
design flow for the receiving stream.
The flow of the Speed and Grand Rivers through the ROW and downstream is unique in that the flow is
controlled by the Grand River Conservation Authority by upstream hydraulic control structures. Flow is
maintained at levels for flood control, storage, WWTP discharge effluent assimilation, recreational uses,
and other.
Since some of these control structures are more recent than others, the period of record for flow
monitoring which is of relevance is affected by their implementation. Another point of interest is that the
GRCA maintains a minimum target low flow which could reliably be used as the 7Q20 in this
assessment. This was considered for use as the low flow value for assessment; however, through
discussions with the MOE it was determined that in order to provide a more conservative assessment (i.e.
one that is not based on GRCA policy) the 7Q20 values were calculated using historical records, on a
seasonal basis to allow for seasonal assessment of each parameter.
3.2.2.

Water Quality Considerations

Also of importance when developing receiving water based effluent requirements are the background
physical, chemical and biological conditions.
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Similar to flow, historical data was compiled together with data collected during the Master Plan, to
develop 75th percentile values for each season to reflect seasonal fluctuations. As there is seasonal
variability in river water quality, it is important to review this data by season.
Through this assessment, it can be determined whether Surface Water Policy 1 or Policy 2 applies to each
of the contaminants. For the purposes of this Master Plan, the contaminants of particular interest include:
Phosphorus
The Water Management Policies guidelines for the PWQO provides an interim PWQO for total
phosphorus stating that “Current scientific evidence is insufficient to develop a firm Objective at this
time. Accordingly, the following phosphorus concentrations should be considered as general guidelines
which should be supplemented by site-specific studies:
¡

To avoid nuisance concentrations of algae in lakes, average total phosphorus concentrations for the
ice-free period should not exceed 20µg/L;

¡

A high level of protection against aesthetic deterioration will be provided by a total phosphorus
concentration for the ice-free period of 10µg/L or less. This should apply to all lakes naturally below
this value;

¡

Excessive plant growth in rivers and streams should be eliminated at a total phosphorus concentration
below 30µg/L (0.03 mg/L).”

For the purposes of this study, the PWQO of 0.03 mg/l for total phosphorus is applied to evaluate the
Grand River and its tributaries.
Un-ionized ammonia
In aqueous solutions, un-ionized ammonia (NH3) exists in equilibrium with the ammonium ion (NH4+)
and the hydroxide ion (OH-). The toxicity to aquatic organisms is attributed primarily to the ammonia
form with the ammonium being relatively less toxic. Typically the concentration of total ammonia is
analyzed and then the concentration of un-ionized ammonia is calculated as its presence increases with
increasing pH and with increasing temperature. For example, at 20°C and pH of 8.0, a total ammonia
concentration of 500µg/L would give an un-ionized ammonia concentration of 500 x 3.8/100 = 19µg
NH3/L (Emerson et al, 1975). The Provincial Water Quality Objective for un-ionized ammonia is 20 µg
NH3/L (PWQO), (or 16.5 µg NH3- N/L).
Dissolved oxygen
The PWQO for dissolved oxygen for the protection of cold water and warm water biota is determined
based on temperature. In the case of the ROW, the PWQO for warm water biota applies to this study
since the Region’s WWTPs do not discharge into cold water habitat.
Also important to the discussion of dissolved oxygen is the approach adopted by the Grand River
Conservation Authority in reviewing compliance with this objective. The Grand River Basin Water
Management Study (GRIC 1982) established targets for dissolved oxygen in its Technical Report #30
which provided goals for % compliance during periods of the year, minimum conditions for worst month
at all times and minimum period for which DO should not drop below the PWQO. For the purposes of
this study, a simple approach is taken and applied to the GRSM simulation outputs such that scenarios are
compared in terms of the percentage of time the dissolved oxygen falls below 4 mg/L (number of two
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hour timesteps below 4 mg/L divided by the total number of two hour timesteps). The value of 4 mg/L is
equal to the PWQO for water temperatures above 20˚C (warm water biota).
Nitrate
The Interim Canadian Water Quality Guideline (CWQG) for the Protection of Aquatic Life for the Nitrate
Ion was published by the Canadian Council of Ministers of the Environment (CCME) in 2003. The
CWQG for nitrate was derived from toxicity data according to the CCME water quality guideline
development protocol which is consistent with Ontario’s Water Quality Objective Development Process.
The proposed Provincial Water Quality Objective for the Nitrate Ion is 13 milligrams nitrate per litre (2.9
milligrams nitrate-nitrogen per litre).
In January 2006, the MOE posted a proposal on the Environmental Registry for the adoption of the
Interim Canadian Water Quality Guideline for the Nitrate Ion as a Provincial Water Quality Objective.
Nitrite
Canadian Water Quality Guidelines for the protection of aquatic life for nitrite are set at 60 micrograms
per litre (0.06 mg NO2/L, or 18.2 mg NO2-N/l).
3.2.3.

Mixing Zone Requirements

From the 1984 USEPA "Water Quality Handbook", the regulatory mixing zone is defined as an "allocated
impact zone" where numeric water quality criteria may be exceeded as long as acutely toxic conditions
are prevented. A regulatory mixing zone is a limited area or volume where the initial dilution of a
discharge occurs. Water quality criteria apply at the boundary of the (regulatory) mixing zone, not within
the mixing zone itself.
For the purposes of this Master Plan, a mixing zone was assumed to be 40% of the river cross-section at
the point of discharge for the Grand and Speed Rivers. This assumption was based on previous work
undertaken by the ROW and studies published by the GRCA which used mixing zone for the Grand River
which ranged from 40 to 50%. Further communication with the Regional office of the MOE indicated
that 40% would be an appropriate value for undertaking a high level (i.e. Master Plan) study. For the
smaller plants discharging to the Nith and Conestogo Rivers and Canagagigue Creek, 25% was allowed
for mixing per the previous Wastewater Master Plan and individual assimilative capacity studies for the
Nith River. This provides a basis for checking whether an effluent concentration will meet the PWQO at
the edge of the mixing zone.
For further clarification, prior to the expansion of a WWTP, a Class Environmental Assessment must be
carried out to evaluate the plants’ impact on the environment. As part of the EA process, the effluent
requirements based on the assimilative capacity of the receiving water area are considered at the point of
discharge.
This points to the requirement for historical water quality information in order to be able to undertake a
reliable assimilative capacity assessment. It is strongly recommended that the Region continues to work
together with the GRCA to monitor the Grand River quality upstream and downstream of each WWTP.
This will also allow for continued evaluation of the performance of the WWTPs and potential impacts on
the Grand River prior to and after construction of proposed upgrades and expansions.
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River Monitoring Study

The intent of undertaking water quality monitoring in all seasons was to capture reliable characterization
of the seasonal variability, including conditions of spring runoff, summer low flow and under-ice
conditions. The details of the monitoring plan can be found in Tech Memo 3 in Appendix C.
The plan consisted of:
¡

Sampling locations: Ten sampling locations, located upstream and downstream of the five main
WWTPs

¡

Sampling and flow monitoring frequency: in-situ (field) measurements of dissolved oxygen (DO),
pH, conductivity, turbidity, and temperature. Field DO monitoring was achieved within two hour
window commencing one hour before sunrise.

¡

Lab analysis was carried out for: Total phosphorus, TKN, ammonia, nitrate, nitrite (all reported as N)

¡

Monitoring was undertaken on a seasonal basis (four consecutive weeks per season) over one year,
with the sampling dates as follows:
o

Summer 2004: August 9 – September 3;

o

Fall 2004: October 26 – November 18;

o

Winter 2005: January 31 – February 22;

o

Spring 2005: May 3 – May 26;

o

Upon completion of this work, the Region requested additional sampling be taken over the
following two summer seasons (August 8 – September 1, 2005 and August 16 – September 8,
2006).

¡

All monitoring data collected was incorporated in the mixing zone analysis (CORMIX) and mass
balance work.

¡

River profiles were developed for each discharge location and flow and velocity were measured insitu for incorporation into CORMIX.
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Development of Ambient Conditions

In general, the monitoring data collected in this study is consistent with the water quality monitoring data
available from the GRCA as part of the Provincial Water Quality Monitoring Network (PWQMN).
3.2.5.1.

Receiving Water Quality

In summary, it would appear as though the Grand and Speed Rivers are:
Policy 2 with respect to total phosphorus at all locations upstream of the existing Regional WWTPs.
Policy 1 with respect to un-ionized ammonia as the 75th percentile concentration for un-ionized
ammonia upstream of each of the WWTPs was within the PWQO.
Dissolved oxygen is evaluated through the GRCA with respect to the Grand River Basin Objective.
If consideration is given to potential future parameters under consideration for PWQOs (those recently
added to the Canadian Water Quality Guidelines), both nitrate and nitrite will be of concern as many
upstream samples were noted above CCME values of 2.9 mg/L and 0.06 mg/L respectively, with
increasing trend in nitrate upstream of Waterloo and Kitchener WWTPs.
Large WWTPs
For the purposes of developing ambient conditions for input to the models utilized to evaluate impacts on
the WWTPs, the following approach was undertaken for each:
¡

GRSM – refer to Technical Memo 3.3 for description of the model and how it is calibrated. Note that
the model is applied for the period of 120 days extending from June to September (Julian day 152273).

¡

CORMIX and Mass Balance – for the five large WWTPs discharging to the Grand and Speed Rivers,
a combination of historical information where available from Provincial Water Quality Monitoring
Networks (PWQMNs)- (if located in close proximity upstream of the WWTP outfall) and the data
collected through the river monitoring plan (conducted by ASI) undertaken in this study were
compiled by season. Consultation with the MOE indicated that where several years of relevant data
were available, it was preferred that this be utilized. However, the years of data should be limited to
reflect any significant changes within the watershed with respect to water quality trends.

This resulted in the following:
¡

75th percentile of all data within a season: the data from the PWQMN station from 1995 – 2005 for
un-ionized ammonia, nitrate and total phosphorus was compared among seasons using Analysis of
Variance tests and box & whisker plots. Comparisons between seasons for each parameter were
significantly different (p<0.05) which indicate that the data for each station should be analyzed
seasonally and not annually.

¡

Receiving stream 7Q20 flows calculated for each season.

¡

Kitchener WWTP – PWQMN available upstream but inactive since 1998; however a comparison of
the data from 1990 to 1995 with the ASI monitoring data (seasonally) using an Analysis of Variance
(ANOVA) found no significant differences in all cases for ammonia, nitrate and total phosphorus.
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Therefore the PWQMN data from 1990-1995 were grouped with the ASI monitoring data to increase
the number of data points.
¡

Waterloo WWTP – similar to above, the PWQMN station upstream of the plant was used with the
ASI data.

¡

Hespeler WWTP – As the closest PWQMN is 6 km upstream (active until 2003) and there are other
potential confounding sources between this site and the Hespeler WWTP, only ASI data was utilized.

¡

Galt WWTP – only ASI monitoring data was used as there are no PWQMN stations in close
proximity upstream to the WWTP.

¡

Preston – only ASI monitoring data was used as there are no PWQMN stations in close proximity
upstream to the WWTP.

Small WWTPs
A similar approach was undertaken to conduct mass balances of un-ionized ammonia, nitrates, and total
phosphorus for the smaller Regional plants. Only available historical information was used as no
additional monitoring was done within this study. All information was obtained from the MOE; however,
much of this historical data consisted of a limited number of datapoints over limited years and therefore,
annual 75th percentiles were computed for water quality parameters and flows.
3.2.5.2.

GRCA Review of Historical Data and Water Quality Trends

The GRCA recently published a document which summarizes water quality on the Grand River: Water
Quality in the Grand River - A Summary of Current Conditions (2000-04) and Long-term Trends (March
2006). This report provides an overview of the current state of water quality in the Grand River and its
tributaries. In addition it identifies long term trends in water quality to determine if water quality is
improving, stable or deteriorating. This report identifies water quality issues which stem from the natural
underlying geology and the nature of the landuse practices in the watershed and subwatershed. It also
makes reference to sites with high levels on nutrients which tend to be downstream of major urban areas.
In general, the GRCA website summarizes water quality trends as follows:
“Water quality conditions have greatly improved in the watershed since the 1930s and 1940s when
minimally treated sewage was dumped into the river. In the 1970s, many parts of the Grand River and its
tributaries were considerably stressed from WWTPs. A preliminary analysis of temporal trends in nutrient
concentrations from 1981-2000 illustrates that total phosphorus concentrations are decreasing; however
nitrate concentrations are increasing at selected sites. Therefore continued pro-active planning and
implementation by municipal water managers, agricultural producers and watershed residents will help to
speed up improvements and slow down further deterioration of water quality in the river so watershed
residents can continue to enjoy the Grand River."
The report also notes that spills and WWTP bypasses are a significant threat to downstream water users
and points to the need for an effective spills response protocol. This could be partially addressed through
implementation of a SCADA system to provide rapid notice and response.
High concentrations of total phosphorus, nitrate and ammonia concentrations in the rivers are noted,
particularly in the areas of Blair and Glen Morris on the Grand River. At Blair, continuous dissolved
oxygen monitoring indicates that this reach of the Grand River is stressed, with DO levels falling below
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PWQO of 4 mg/L frequently in 2005 and 2006. Of additional concern in these stretches, is under-ice
conditions which result in very high ammonia levels in the Grand River which are likely toxic to aquatic
organisms.
3.2.5.3.

Nonpoint Sources

For the purposes of modelling using GRSM, the quantity of urban runoff contributing to the GRSM
model domain was estimated using the Guelph All-Weather Sequential-Events Runoff (GAWSER)
hydrologic model that predicts snowmelt and rainfall flows. The characterization of urban runoff is
determined through the calculation of sediment load (TP, nitrate, NOD, BOD) by assuming a constant
proportionality between these parameters and suspended sediment. More detail is provided in Appendix
C.
For future scenarios it is assumed that this flow and loading remains constant over time. This assumption
is based on the required implementation of stormwater control measures, and regulated control of other
potential sources such as construction mitigative measures, erosion control mechanisms etc.
In addition there are a number of initiatives which are aimed at controlling non-point discharges from
agriculture. About 80 percent of the land of the Grand River watershed is actively farmed. These
initiatives include:
¡

The Nutrient Management Act

The Nutrient Management Act (passed on June 27, 2002) addresses land-applied materials containing
nutrients such as agricultural byproducts and wastes, and municipal biosolids. This included provisions
for the development of new standards for all land-applied materials containing nutrients, a proposal to ban
the land application of untreated septage over a five-year period, and proposed new requirements such as:
the review and approval of nutrient management plans, certification of land applicators and a new registry
system for all land applications.
The Act provides a comprehensive nutrient management framework for Ontario's agricultural industry,
municipalities and other generators of materials containing nutrients, including clear environmental
protection guidelines. It builds on the existing system by giving current best management practices the
force of law, and creating comprehensive, enforceable, province-wide standards to regulate the
management of all land- applied materials containing nutrients.
¡

GRCA Rural Water Quality Program - provides financial assistance to qualified landowners (farmers)
to share the cost of implementing selected best management practices that improve water quality.
Eligible projects could include implementation of erosion control and runoff control measures.

Other relevant initiatives aimed at improving water quality in the Grand River include:
¡

Source Water Protection - About 70 percent of Grand River watershed residents get their water from
wells, either through municipal systems which serve most communities, or through private wells.
Another 28 per cent of the water comes from the Grand River. Three per cent of water comes from
the Great Lakes.

Source water protection planning is being implemented under The Clean Water Act which has been
passed by the Ontario legislature to protect water sources throughout Ontario. This will allow for the
identification of risks to water quality and water supply, and the creation of a plan to reduce those risks.
Conservation authorities will co-ordinate the development of scientific knowledge about water issues, and
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facilitate the planning process. However, the plan will involve watershed residents, municipalities,
conservation authorities, farmers, landowners, health officials and others.

3.3.

Grand River Simulation Model (GRSM)

3.3.1.

Model Overview

The Grand River Simulation Model (GRSM) was used to evaluate the relative differences between
scenarios in terms of their impacts on the assimilative capacity of the receiving waterbody. GRSM was
primarily used to determine the direct impact of oxygen-demanding substances and the indirect effects of
nutrients (e.g. phosphorus and nitrogen) on dissolved oxygen from multiple point and non-point sources.
The GRSM is a dynamic (i.e. non-steady state) water quality model that is capable of simulating time
periods up to 20 years with a two hour time-step. The model simulates instream concentrations of
dissolved oxygen (DO), biochemical oxygen demand (BOD), nitrogenous oxygen demand (NOD), nitrite
plus nitrate, total phosphorus and suspended solids. The model also calculates daily changes in aquatic
plant biomass, as well as the resulting changes in dissolved oxygen and nutrient concentrations.
The model was run using data that represents a range of realistic conditions including low, typical and
high flows. River flow, water temperature and solar radiation data used as model input was based on
actual measured values collected during the summer period, which is when the majority of water quality
impacts are observed.
At present, the model simulates the central portion of the Grand River from the confluence of the
Conestogo River down to Brantford and the Speed River from Guelph Lake to the confluence with the
Grand River. This area is conceptually divided into 28 reaches as shown in Figure 3.1. Each reach is
assumed to be homogeneous with respect to the modelling parameters. This figure also shows the
location of the continuous water quality monitoring stations operated by the GRCA and used to collect
data used to calibrate and validate GRSM.
The summer is generally considered the most critical period for dissolved oxygen as flow is typically low,
water temperatures are increased and aquatic plant growth is active. GRSM is currently set up to simulate
the four month summer period from June to September.
GRSM is used as a tool to evaluate management scenarios and the potential impacts that these scenarios
may have on water quality. This means that the model results should not be used to determine the
specific outcome of a particular set of conditions or management scenario, rather they should be used to
determine the relative benefits/drawbacks between scenarios.
GRSM is not a hydrologic model, therefore the flow coming into each reach from tributaries,
groundwater, urban and rural non-point source runoff, etc. must be specified. Major tributaries entering
the model domain are referred to in the model as boundary flows and include the Grand River upstream of
Conestoga, the Conestogo River, the Speed River at Guelph Dam, the Eramosa River and the Nith River.
Model input for each of these boundary flows is based on daily average measured flow at the nearest flow
gauge.
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Figure 3. 1: GSRM Reach Assignment

Water quality associated with the model boundaries is also based on measured data. Model inputs for
dissolved oxygen, total phosphorus, nitrate, Total Kjeldahl nitrogen (TKN, which is converted to a
nitrogenous oxygen demand), BOD and total suspended solids (TSS) were developed for this study using
data from monthly grab samples collected during the June to September period from 2000 to 2004.
WWTP flow and effluent quality is based on reported values from each WWTP. For most plants, daily
flow and monthly average effluent quality is available. The model requires a daily time series of flows
for each WWTP and uses a cumulative distribution for effluent quality. For some plants daily average
flow was not available and the monthly average flow was assumed to be equally distributed on each day
of the month.
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The quantity and quality of urban runoff is difficult and impractical to measure due to the large number of
storm sewer outfalls contributing directly or indirectly (e.g. discharging to tributaries like Laurel Creek or
Schneider’s Creek). For this reason, the quantity and quality of urban runoff contributing to the GRSM
model domain was estimated using the Guelph All-Weather Sequential-Events Runoff (GAWSER)
hydrologic model that predicts streamflow based on snowmelt and rainfall. Output from GAWSER is
used to develop daily time series for urban runoff flow and water quality parameters.
Local diffuse inflow is the term used to describe all other flow inputs into the model domain to account
for small tributaries, local drainage and groundwater. This term is also estimated using GAWSER to
develop a daily time series for flow and a cumulative distribution for the quality of this drainage.
The model was calibrated utilizing 1998 data and validated with 1995, 1999 and 2004 data. The measured
and predicted daily maximum and minimum dissolved oxygen levels for the calibration and validation
simulations were compared and evaluated for the standard error of estimation, average error and relative
error. Based on the summary statistics and a visual comparison of predicted and observed concentrations,
the model calibrated with 1998 data provided a reasonable prediction of the dissolved oxygen trends
observed in 1995, 1999 and 2004.
The four model scenarios presented earlier were used to simulate different levels of effluent quality from
the five WWTPs. Scenario 1a is the base case that represents conditions as they were in 2004 based on
effluent monitoring data from June to September (note: the results of this simulation were also presented
in the previous section as part of the model validation using measured 2004 river data). Scenario 1b uses
expected effluent flows for 2031 and effluent quality representing current performance objectives.
Scenario 2 is meant to represent nitrification of the effluent from Kitchener, Waterloo and Hespeler in
2031 (Scenario 2a) and 2041 (Scenario 2b). Effluent concentrations of TKN were assumed to be similar
to other plants that are producing nitrified effluent. It was assumed that nitrified effluent would also meet
lower BOD, TSS and TP operating objectives. Nitrate levels were assumed to increase due to nitrification
of TKN. Elevated nitrate levels were estimated based on measured total nitrogen concentrations (i.e.
TKN + nitrate, which were assumed to stay constant) using actual 2004 data. Galt and Preston are
currently nitrifying and it was assumed that they would meet current performance objectives. Scenario 3
represents a higher level of treatment at all five wastewater plants through the incorporation of
nitrification and denitrification. It was assumed that all five plants would have similar performance
objectives with low concentrations of BOD, TSS, TKN and nitrate. The median total nitrogen
concentration was assumed to be 7 mg/L, while the maximum total nitrogen concentration was 14 mg/L.
Scenario 4 is similar to Scenario 3 with the addition of tertiary filtration to reduce TP to a median
concentration of 0.2 mg/L. Filtration was assumed to result in lower effluent concentrations of BOD and
TSS as well.
In order to address uncertainty in the future population projects (and hence wastewater flows), a
sensitivity analysis was carried out on the 2041 flows for all scenarios. Additional model runs were
carried out using flows 10% higher and 10% lower than the projected 2041 effluent flows. This
sensitivity analysis was carried out for low river flow conditions only.
In order to assess the impacts of changes to the effluent loads from the Region’s five wastewater plants
only, all other loads (e.g. from upstream sources, major tributaries, urban runoff or other WWTPs) were
held constant for all future scenarios.
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Results and Discussion

Results from GRSM simulations are discussed in the following sections for each scenario under a range
of river conditions. River flow, water temperature and solar radiation data from 1998 was used to
represent low river flow conditions. Data from 1995 was demonstrated to be representative of typical
river flows and 2004 was used to simulate high river flow conditions.
GRSM produces a large amount of output data that must be summarized. For the purposes of this
assessment, model output for each reach is expressed in terms of the percentage of time that the dissolved
oxygen is predicted to fall below a target value of 4 mg/L (i.e. number of 2-hour timesteps below 4 mg/L
divided by total number of 2-hour timesteps between 1 June and 30 September). This value was selected
because it is equivalent to the Provincial Water Quality Objective for water temperatures above 20ºC (i.e.
warm water habitat) and it was historically established as part of the Grand River Basin Water
Management Study (GRIC 1982) as a reasonable and achievable objective. This approach has been
accepted by the Grand River Water Managers Working Group as a means of comparing GRSM output for
various wastewater and non-point source pollution management scenarios.
The Grand River Basin Water Management Study Technical Report #30 (Willson et al. 1982) identified
the following targets for dissolved oxygen:
¡

maintain dissolved oxygen in compliance with PWQO 99% of time from November to April;

¡

maintain dissolved oxygen in compliance with PWQO 98% of time from May to October;

¡

maintain dissolved oxygen in compliance with PWQO 95% of time in the worst month;

¡

maintain dissolved oxygen above 35% saturation at all times; and

¡

dissolved oxygen should not drop below PWQO for more than 6 hours.

The Basin Study target described above is complex and difficult to apply to the results of GRSM
simulations carried out in this study. The simple approach taken in this study was to compare one
scenario to another in terms of the percentage of time that dissolved oxygen falls below 4 mg/L. While
this metric cannot be directly compared to the Basin Study target, it does provide useful information in
terms of demonstrating differences between the various scenarios.
The results of any model should be interpreted in the context of the model's limitations. Comparing the
output of model simulations to PWQO or the Basin Study target may result in misleading or inaccurate
conclusions. The results are therefore discussed in terms of a relative comparison between scenarios and,
in particular, relative to the model prediction of current conditions, i.e. does the scenario demonstrate an
improvement in dissolved oxygen compared to existing conditions.
3.3.2.1.

Simulation of Low River Flow Conditions

GRSM output is summarized in Figure 3.2 for reaches on the Grand River and Figure 3.3 for the Speed
River. These figures show the frequency of exceeding the 4 mg/L objective at each reach in the model.
The base case, Scenario 1a representing current (i.e. 2004) wastewater loads, is shown on these figures for
comparison. Effluent flows in 2031 were based on expected population growth.
It can be seen from Figure 3.2 that the model indicates several reaches of the Grand River that are
predicted to experience dissolved oxygen levels less than 4 mg/L and that the frequency increases from
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Scenario 1a (current wastewater loads) to Scenario 1b (population growth to 2031 with current effluent
quality objectives). Improved effluent quality associated with Scenario 2 shows a corresponding
improvement in river water quality for most reaches. The reduced frequency of low dissolved oxygen for
this scenario is related to a substantial reduction in NOD load from Kitchener as a result of nitrification
and a reduction in the loading of BOD and phosphorus from all of the WWTPs.
GRSM predicts no additional improvement in water quality associated with Scenario 3 (denitrification)
and this scenario is indistinguishable from Scenario 2 (nitrification). The only difference between
Scenario 3 and Scenario 2 is a reduction in the loading of nitrate associated with denitrification, which has
no impact on GRSM model output since nitrate has no direct effect on dissolved oxygen and nitrate is not
a limiting factor for aquatic plant growth. Scenario 4 shows an improvement over Scenarios 2 and 3 as a
result of lower phosphorus loads from all of the WWTPs, which results in a decrease in aquatic plant
biomass and hence lower respiration.
Reach 16 on the Speed River shows very little change in the frequency of exceedance between Scenarios
1b, 2, 3 and 4. This suggests that effluent discharges from the Hespeler WWTP are not having a
significant impact on water quality in this reach and that the exceedances are due to some other factor.
Similar graphs for the 2041 flow scenarios are shown in Figure 3.4. These scenarios show similar trends
to the 2031 results with slightly higher frequency of exceedance of the objective due to proportionally
higher wastewater flow and loading.
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Figure 3. 2: 2031 WWTP Flows Under Low River Conditions
a) Grand River
b) Speed River
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Figure 3. 3: 2041 WWTP Flows Under Low River Flow Conditions
a) Grand River
b) Speed River
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Servicing Schemes
Multiple model runs were conducted with various assumptions regarding direction of wastewater flow to
different plants. Scheme 1 assumed all wastewater plants are treating flows generated within their
catchment areas.
Under Servicing Scheme 2, all wastewater generated by development of the East Side Community is
directed to the Kitchener WWTP. The effluent quality for each WWTP was assumed to be the same for
each of the scenarios described above, the only difference being an increase in the volume of effluent
discharged from Kitchener. As a result, the loadings for each scenario were assumed to increased
proportionally by approximately 5% by 2031 and by approximately 12% by 2041. Comparison of these
results to the results for Servicing Scheme 1 suggests that there is only a very slight increase in the
frequency of oxygen concentrations below 4 mg/L in Reach 7 and 17.
Servicing Scheme 3 assumes that the East Side Community will be serviced by the Hespeler WWTP.
This assumption results in an anticipated increase in the effluent flow from Hespeler of approximately
55% by 2031 and 240% by 2041. The loads from Hespeler will increase proportionally, assuming
effluent quality is unchanged from the scenarios previously described. The results for the Speed River
indicate that this servicing scheme is expected to result in a slight degradation of water quality in the
lower Speed River, as demonstrated by an increase in the frequency of dissolved oxygen values below 4
mg/L in Reach 16. Impacts on the Grand River associated with Servicing Scheme 3 are similar to
Servicing Scheme 2, i.e. there is anticipated to be little additional impact on water quality in the Grand
River.
3.3.2.2.

Simulation of Typical River Flow Conditions

Typical river flow conditions, such as those experienced in 1995, were simulated for 2031 effluent flows
for each scenario. The results of these simulations are shown in Figure 3.4 for Servicing Scheme 1. As
expected, water quality impacts are reduced under typical river flow conditions compared to low flow
conditions. The one exception is Reach 16 (between the Hespeler WWTP and Grand River confluence),
which shows dissolved oxygen dropping below 4 mg/L more frequently under typical conditions. As
noted above, dissolved oxygen concentrations in this reach are believed to be due to factors other than the
discharge from the Hespeler WWTP. The results demonstrate that Scenario 1b will result in an increase
in dissolved oxygen impacts compared to current conditions. Scenarios 2 and 3 are expected to have less
impacts in most reaches compared to current conditions and Scenario 4 results in the least impacts of all
scenarios considered.
Similar results are seen in Figure 3.5 for 2041 effluent flow scenarios. As above, the only difference
between the 2031 and 2041 scenarios is a slight increase in the number of exceedances of the basin
objective due to higher effluent loads for all scenarios resulting from additional population growth.
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Figure 3. 4: 2031 WWTP Flows Under Typical River Flow Conditions-Servicing Scheme 1
a) Grand River
b) Speed River
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Figure 3. 5 : 2041 WWTP Flows under Typical River Flow Conditions – Servicing Scheme 1
a) Grand River
b) Speed River
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Simulation of High River Flow Conditions

High river flow conditions were simulated using data from the summer of 2004 for all scenarios and
servicing schemes. The results indicate that, as expected, there are fewer issues with dissolved oxygen
under high flow conditions in most reaches. The exception to this is Reach 20 in the Glen Morris area,
which appears to have lower dissolved oxygen levels for Scenarios 1b, 2 and 3 compared to typical flow
conditions. This unexpected behaviour is due to higher biomass growth predicted under 2004 conditions
compared to 1995 conditions as a result of more favourable water temperature conditions.
As with the results presented above for typical and low river flow conditions, Scenario 1b shows the
greatest impacts on dissolved oxygen levels. Scenarios 2 and 3 show an improvement over Scenario 1b
and Scenario 4 shows the least impact on dissolved oxygen.
3.3.4.

Summary of GRSM Results

The following observations can be drawn from the GRSM results:
¡

Monitoring and modelling results have identified the Grand River between the Kitchener WWTP and
Preston WWTP (i.e. Reaches 7 and 17) as typically having the most issues associated with low
dissolved oxygen levels during the summer months. Dissolved oxygen at the Blair continuous
monitoring station frequently falls below 4 mg/L in the summer and therefore does not meet the
PWQO.

¡

Model predictions of low, typical and high river flow conditions indicate that Reaches 7 and 17 may
not meet the Basin Study objective of 95% compliance with PWQO in the worst month under
Scenario 1b.

¡

The GRSM predictions suggest that there are dissolved oxygen issues in the lower Speed River near
the confluence but this does not appear to be related to effluent discharge from the Hespeler WWTP.
There is a lack of field monitoring data to confirm that this prediction is valid.

¡

GRSM model runs for all scenarios indicate that Servicing Scheme 2 has little impact on dissolved
oxygen compared to Servicing Scheme 1. Servicing Scheme 3 results in a small increase in the
frequency of low dissolved oxygen concentrations in the lower Speed River.

¡

Scenario 1b results in a dramatic increase in the frequency of dissolved oxygen concentrations less
than 4 mg/L compared to current conditions (i.e. Scenario 1a).

¡

Scenarios 2 and 3 are predicted to be equivalent in terms of their impact on dissolved oxygen. These
scenarios show an improvement in dissolved oxygen over Scenario 1b and dissolved oxygen impacts
are predicted to be similar to or less than current conditions in most reaches. Improvements are
largely related to a reduction in NOD (i.e. TKN) loading from the Kitchener WWTP and reduced
total phosphorus loads from all WWTPs. Although DO conditions are improved over Scenario 1b,
Reach 17 may still not meet the Basin Study objective under low river flow conditions for Scenarios 2
and 3.

¡

Scenario 4 is expected to have the least impacts on dissolved oxygen and oxygen levels will be
improved over current conditions in all reaches.
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For any given scenario, dissolved oxygen impacts are generally greatest under low river flow
conditions. Dissolved oxygen levels do not drop below 4 mg/L as frequently under typical river flow
conditions and even less frequently under high river flow conditions.

3.4.

Mixing Model

Cornell Mixing Zone Expert System (CORMIX) can be used for the analysis, prediction and design of
conventional pollutant discharges into different types of receiving waters. CORMIX is a USEPA
approved rule-base and simulation methodology for turbulent buoyant jet mixing behavior which covers
many common discharge and environmental conditions. CORMIX classifies momentum and buoyancy of
the discharge in relation to boundary conditions to accurately predict mixing behavior. Its output
provides a prediction of plume geometry and dilution characteristics within a receiving water's initial
(near-field) mixing zone so that compliance with regulatory constraints can be evaluated. It also predicts
discharge plume behavior at larger distances.
For each of the main WWTPs, receiving water analysis was completed for un-ionized ammonia (UIA) at
existing conditions (utilizing the WWTPs’ 2003 effluent discharge information) as well as future
conditions (2031 and 2041) assuming nitrification (Scenario 2). Each was assessed for the four seasons.
The assessment was completed by utilizing the mixing zone model CORMIX. The following information
provides inputs to CORMIX:
¡

Ambient ammonia concentration, pH and temperature (75th percentile for each season)

¡

Ambient flows (7Q20 flow for each season)

¡

WWTP discharges (flow and concentration - average)

¡

Outfall configuration – from plant drawings and information provided by ROW and the operator, the
Ontario Clean Water Agency (OCWA)

¡

Criterion Continuous Concentration (CCC) - is the USEPA national water quality criteria
recommendation for the highest instream concentration of a substance to which organisms can be
exposed indefinitely without causing unacceptable effect. In practice this is often the same value or is
treated as a water quality standard. The objective of the CCC is to protect against chronic effects; in
general it must be met at the edge of the same regulatory mixing zone specified for conventional and
non-conventional discharges. For un-ionized ammonia the CCC is 0.02 mg/L (PWQO).

¡

Criterion Maximum Concentration (CMC) - is the EPA national water quality criteria
recommendation for the highest instream concentration of a toxicant or an effluent to which
organisms can be exposed for a brief period of time without causing an acute effect. This is usually
defined as the LD50 concentration. For un-ionized ammonia the EPA value for CMC is 0.10 mg/L.
The objective of the CMC is to protect against acute or lethal effects; the CMC is greater than the
CCC and usually more restrictive. Guidelines for measure at which CMC must be met include:
o

Meet CMC within pipe

o

Meet CMC within short distance of the outfall (within a toxic dilution zone (TDZ) which
is more restrictive than the legal mixing zone for conventional and non-conventional
pollutants) .
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CMC must be met within the most restrictive of the following geometric restrictions for a
TDZ: (1) CMC met within 10% of the distance from the edge of the outfall structure to
the edge of the regulatory mixing zone in any spatial direction; (2) CMC met within a
distance of 50x the discharge length scale (square root of outlet cross-sectional area); (3)
CMC met within a distance of 5 times the local water depth in any horizontal direction.
The local water depth is defined as the natural water depth existing prior to the
installation of the discharge outlet prevailing under mixing zone design condition (low
flow)

It is noted that in the CORMIX model input, the CCC and CMC are adjusted for background
concentration as the model does not incorporate ambient conditions. For example, if the background
concentration of un-ionized ammonia in the receiving stream is 0.003 mg/L, the CCC input is calculated
at 0.097 mg/L ( 0.20 – 0.003 mg/L), so that the distance at which the PWQO is met includes ambient
conditions, i.e. at 0.02 mg/L.
With the above information, each scenario was run which provides the following outputs:
¡

discharge plume concentration in three dimensions (x-y-z coordinates)

¡

when the plume becomes fully vertically mixed

¡

distance to CCC and CCM – across the river width

¡

distance to CCC, CCM downstream

The output files can then be manipulated to develop graphical representation of the plumes.
Through this section, it is intended to provide the following information:
¡

Acute Toxicity of the effluent: the distance at which the un-ionized ammonia concentration is above
the acute toxicity (CMC) concentration

¡

Sublethal Toxicity (CCC) – whether the un-ionized ammonia is within the PWQO of 0.02 mg/L at the
edge of the mixing zone

¡

Distance to CCC or PWQO downstream – to determine any overlaps in mixing zones, downstream
impacts etc.
One input to CORMIX is the factor controlling the rate of ammonia degradation with time and
distance downstream. This value was obtained from Grand River Conservation Authority (GRCA) as
a value used in the Grand River Simulation Model (GRSM). Through this work it was found that the
distance to ambient conditions indicated as a CORMIX output is not representative of actual
conditions in the field. This is evident by large downstream distances at high concentrations
indicated by CORMIX whereas at similar seasonal conditions, the concentrations were not measured
at the nearest sampling point downstream. Further work should be done in this regard to determine
appropriate factor for ammonia degradation as a model input to obtain reliable downstream distances.

In general there is little guidance provided by regulatory authorities or in the literature regarding a
numerical definition for a mixing zone. Model predictions are done to show at what plume distance width
or region the applicable standard will be met. This is then compared to demonstrate that the predicted
region provides reasonable protection. Mixing zone boundaries may be located in the near field or far
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field of the actual effluent discharge flow as permitted by the regulatory authority. For the purposes of
the work completed using CORMIX in this Master Plan, based on previous studies on the Grand River, it
is assumed that 40% of the river cross-section is allowed for mixing.
3.4.1.

Summary of Model Results

3.4.1.1.

Existing Conditions

Waterloo WWTP
The Waterloo WWTP outfall is characterized as a surface jet in shallow crossflow with shoreline
attachment. For current conditions, the ammonia discharge criteria reflect actual conditions rather than
limits.
A review of the output for existing conditions indicates that the acute toxicity concentration is met
immediately in spring and summer. However UIA appears to be present at concentrations above 0.10
mg/L extended distances downstream under fall and winter conditions. As ambient UIA concentrations
are not higher at this time, it is likely due to the higher concentration present in the effluent combined
with the configuration of the river at the discharge location.
The model output suggests that the distance to reach the PWQO downstream ranges from 6 to 10km. It is
important to note that the CORMIX model is a near-field mixing model and is not intended to accurately
predict downstream concentrations. It does not account for changes in river cross-section, flows or other
conditions. However, it does provide an indication of elevated concentrations. The zone of passage
requirement of 60% (i.e. 40% allowed for mixing) is not met in spring and summer when the 7Q20 low
flows are higher than other seasons).
Kitchener WWTP
The Kitchener outfall is characterized as a submerged single port discharge. For current conditions, the
ammonia discharge criteria reflect actual conditions rather than limits.
A review of the output for existing conditions indicates that the acute toxicity concentration is met
immediately in all seasons, which would indicate good mixing at the discharge point.
The model output suggests that the distance to reach the PWQO downstream ranges from 6 to 54 km.
The zone of passage requirement of 60% (i.e. 40% allowed for mixing) is not met in any season due to the
high effluent concentrations with effluent UIA at up to forty times the PWQO.
Hespeler WWTP
The Hespeler outfall to the Speed River is characterized as a buoyant surface discharge: surface jet in
deep cross flow with shoreline attachment.
A review of the output for existing conditions indicates that the acute toxicity concentration is met
immediately in all seasons, which would indicate good mixing at the discharge point.
The zone of
passage requirement of 60% (i.e. 40% allowed for mixing) is met for all seasons as the plant currently
nitrifies resulting in low UIA effluent concentrations.
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Preston WWTP and Galt WWTP – present effluent (average) un-ionized ammonia concentrations are
less than the PWQO for all four seasons, and therefore were not modeled using CORMIX.
3.4.1.2.

Future Conditions

The outputs for Scenario 2 (with nitrification) are summarized in the following sections. These are based
on plant effluent flows at 2031 and 2041 with seasonal discharge criteria (limits) as follows:
¡

Fall and Winter: 6 mg/L as total ammonia

¡

Summer and Spring: 2 mg/L as total ammonia

In some cases, these concentrations are greater than those modelled for existing conditions. This reflects
modelling of future conditions at permitted limit values; whereas, existing conditions reflect actual
WWTP effluent concentration at lower flows. Therefore, for plants currently nitrifying this may result in
an apparent decrease in effluent quality in future.

The results indicate whether at future flows and TAN limits, the resulting un-ionized ammonia meets
acute toxicity concentrations and sublethal (PWQO) concentrations within a mixing zone of 40% river
width.
Waterloo WWTP:
Future effluent discharges at higher flows result in mixing zones at the outfall extending beyond the 40%
allowed cross-section assumed for this study. There are also concerns with regards to the distances at
which the acute concentration is met which range from 5 to 36 metres from the outfall location. The
distances downstream to which the PWQO is reached are also extremely high.
Further review of Waterloo WWTP effluent discharge is recommended to evaluate the impact of
changing the outfall configuration for higher effluent flows versus lower ammonia effluent limits.
Kitchener WWTP:
At future flows, the mixing zone is not contained with the assumed allowed 40% river width. Therefore,
the model was not run to include higher plants flows with the East side as the same issues would be
present. It is recommended that in future plant upgrades, the effluent discharge configuration and
location be reviewed to optimize mixing, with perhaps a second outfall from future process trains.
These results also suggest that the downstream distances where acute concentrations are present in spring,
summer and fall are very high suggesting potential toxic impacts to the river. The effluent UIA is up to
four times the CMC with plant flows of up to 20% of the 7Q20 river flows.
In comparison with existing conditions, there does not appear to be a marked improvement in assimilative
capacity with a decrease in ammonia concentration in the effluent. The reason for this disparity is that
under existing conditions, the reported effluent UIA concentrations reflect actual conditions where the
percentage of the ammonia present as un-ionized is a small fraction reflecting the temperature and pH
conditions present. When calculating a theoretical value for the UIA concentration in future conditions,
the UIA fraction is high because the 75th percentile of pH and temperature are used. For example, for
spring conditions at a total ammonia discharge of 2 mg/L, the effluent UIA at 0.313 mg/L is 16% of the
TAN, compared to only 2% in existing conditions. This issue requires further evaluation in conducting
an individual receiving water assessment for this location as well as a larger dataset. Furthermore, a
Region of Waterloo

P.N. 78148

Wastewater Treatment Master Plan – Final Report

69

reduced pH from process changes and UV disinfection in lieu of sodium hypochlorite will help to reduce
this fraction.
Hespeler WWTP:
The Hespeler WWTP CORMIX results indicate that there is good mixing present, maintained within the
assumed allowed 40% river width. For Servicing scheme 1, the un-ionized ammonia in the plant effluent
meets the CMC requirement immediately. The downstream distance to the PWQO is also minimal.
Table 3. 3: Scenario 2 CORMIX Results, Hespeler WWTP
WWTP:
Scenario:
Scheme:
Year:

Hespeler
2
3
2031

Season

Plant Flow
(m³/s)

Spring
Summer
Fall
Winter

0.193
0.193
0.193
0.193

WWTP:
Scenario:
Scheme:
Year:

NH3
Plant
Ambient UIA
Discharge Effluent UIA
(mg/l)
Criteria (mg/l)
(mg/l)
2
2
6
6

0.060
0.098
0.167
0.061

0.0052
0.0077
0.0018
0.0022

7Q20 Flow
(m³/s)

CCC
CMC (Acute)
(Sublethal)

3.59
2.40
2.62
2.55

0.095
0.092
0.098
0.098

0.015
0.012
0.018
0.018

7Q20 Flow
(m³/s)

CMC (Acute)

CCC
(Sublethal)

3.59
2.40
2.62
2.55

0.095
0.092
0.098
0.098

0.015
0.012
0.018
0.018

Downstream
Downstream
Compliant with
Distance
Zone of Passage
Distance (where
(where CCC is
CMC is reached in
Requirement (60
reached in
metres)
%)
metres)
0
7.1
Yes
0
23.8
Yes
0
45.5
Yes
0
2.9
Yes

Hespeler
2
3
2041

Season

Plant Flow
(m³/s)

Spring
Summer
Fall
Winter

0.314
0.314
0.314
0.314

NH3
Plant
Ambient UIA
Discharge Effluent UIA
(mg/l)
(mg/l)
Criteria (mg/l)

2
2
6
6

0.060
0.098
0.167
0.061

0.0052
0.0077
0.0018
0.0022

Downstream
Compliant with
Downstream
Distance
Zone of Passage
Distance (where
(where CCC is
CMC is reached in
Requirement (60
reached in
metres)
%)
metres)
0
2.5
Yes
0
23.7
Yes
0
47.4
Yes
0
3.0
Yes

The additional flows with inclusion of all East side flows also result in good mixing (CMC met
immediately) and maintaining compliance with zone of passage requirements. The downstream distance
to PWQO concentration is marginally higher than for flows without East side suggesting that additional
flows result in only a slight degradation, substantiated by GRSM results.
Preston WWTP:
The Preston WWTP effluent meets acute toxicity requirements immediately in both 2031 and 2041 as the
end of pipe concentration is either at or below the CMC. Downstream distances at which the
concentration is below PWQO are reasonable.
Galt WWTP:
Higher plant flows in 2031 and 2041 result in plumes with UIA concentrations slightly above the CMC at
discharge. Dilution of the Galt WWTP effluent benefits from higher river flows at this downstream
location; however strong influence of high ambient conditions reflects present conditions. Ambient UIA
concentrations are two to fifteen times higher than values reported for upstream of the Kitchener and
Waterloo WWTPs. As a result the distances at which the PWQO is met downstream are very high (up to
28 km). With nitrification at these large plants, it is anticipated that the ambient upstream concentration
of ammonia will decrease with time which will improve dilution at Galt and any potential downstream
impacts.
Due to the limited data available for ambient conditions from river monitoring for Galt, a high ammonia
concentration for fall results in PWQO not being met within 40% of the river width for this one season.
As a check on this condition, the Galt discharge was re-evaluated utilizing the ambient ammonia
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concentration measured upstream of the Kitchener WWTP. This resulted in compliance with the zone of
passage requirement as well as a dramatic reduction in the downstream distance at which the PWQO
concentration is met.

3.5.

Mass Balance

A mass balance approach was undertaken for the large Regional WWTPs as well as for a number of the
smaller plants to determine the effect of the proposed effluent quality scenarios on the receiving body.
Effluent quality and flow scenarios are described in detail in Section 2 and Section 3.1.
Receiving Water Data was obtained from both Provincial Water Quality Monitoring Network (PWQMN)
stations as well as from previous assimilative capacity studies completed for the Region.
Mass balances for the larger plants (Waterloo, Kitchener, Preston, Galt, and Hespeler WWTPs) were
completed for total phosphorus (TP) and nitrate loadings using a 40% mixing zone. Mass balance for the
smaller plants (Ayr, New Hamburg, Elmira, St. Jacobs and Wellesley WWTPs), were completed for TP,
nitrate and UIA using a 25% mixing zone. The receiving bodies of the smaller plants were also examined
to determine if the receiving body was Policy 1 or 2 with respect to dissolved oxygen (DO) levels.
Mass balance results were then compared to both current conditions as well as to the present day C of A
allowable conditions. If a receiver was Policy 1, for a given parameter, mixing zone concentrations were
compared to PWQO limits (TP, UIA) or CCME guidelines (nitrate) for that parameter. In the case of
Policy 2 receivers for a given parameter, mass loadings for each potential future scenario were compared
to either present day (2004) loadings for that parameter or existing allowable C of A loadings. Loadings
were compared to the C of A in the cases of plants where tertiary filtration had been implemented or
where the C of A’s development had been considered assimilative capacity. This applied to Waterloo,
Galt, and Preston WWTP as well as all small WWTPs.
For the large plants the receivers were found to be Policy 2 with respect to TP and above the CCME
guidelines for nitrate for the whole year with the exception of Waterloo and Preston WWTPs during the
summer.
Scenarios 2 and 4 effluent Nitrate and Total Phosphorus limits and objectives were selected for analysis
as:
¡

Nitrate levels are highest in Scenario 2 with nitrification only;

¡

Nitrate levels are the same for Scenarios 3 and 4 with denitrification; and

¡

Phosphorus levels are the same for Scenarios 2 and 3 but lower for 4.

3.5.1.

Large WWTPs

ASI conducted a sampling program at the Grand and Speed Rivers, upstream and downstream of the
ROW’s major WWTPs. The results of this program are summarized in Table 3.4 in terms of river flows.
The complete findings of ASI’s sampling program have been included in Appendix C, and are discussed
further in Section 3.2.
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Table 3. 4: Summary of Seasonal Upstream River Flows Used in the Mass Balances

Plant Name

Spring

Waterloo WWTP
Kitchener WWTP
Hespeler WWTP
Preston WWTP
Galt WWTP

10.17
10.88
3.59
16.48
16.68

Upstream Flows (m3/s)
Fall
Summer
7.81
8.53
2.40
11.46
11.66

Winter

6.57
7.29
2.62
11.16
11.36

6.03
6.75
2.55
9.39
9.59

The mass balance calculations used WWTP flow projections for 2031 and 2041. The development of
these flows is detailed in Section 2 and a summary of these flows can be found in Table 3.5.
Table 3. 5: 2031 and 2041 flows of Large Regional WWTPs

Plant/Scheme

2031 Flow (m3/s)

2041 (m3/s)

Waterloo WWTP

0.72

0.77

Kitchener WWTP

1.27

1.42

Hespeler WWTP

0.13

0.14

Preston WWTP

0.18

0.18

Galt WWTP

0.59

0.63

Where the receiving water is Policy 2 for a certain parameter, the projected future loadings to the river
under various scenarios is compared to the existing loading for that parameter. Where the receiving water
is Policy 1 for a certain parameter, a mass balance analysis was completed to determine whether the
resulting concentration meets the PWQO.
The findings are displayed graphically in Figures 3.6 to 3.11 and further discussion of the results are
detailed in Table 3. 6.
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Figure 3. 6: Post Mixing Total Phosphorus Load (Limit TP Levels), Large Plants
Stage I
100.00

90.00

S2 2031
S2 2041
S4 2031
S4 2041
Current TP Load
Current CofA Load

80.00

70.00

TP (kg/d)

60.00

Stage I
S2

50.00

40.00

Stage II
S2

30.00

S4
S2
20.00

S4
10.00

S4

S2

S2
S4

S4

0.00

Waterloo WWTP

Kitchener WWTP

Hespeler WWTP

Preston WWTP

Galt WWTP

Figure 3. 7: Post Mixing Total Phosphorus Load (Objective TP Levels) , Large Plants
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Figure 3. 8: Mass Balance Results, Spring Post Mixing Nitrate, Large Plants
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Figure 3. 9: Mass Balance Results, Summer Post Mixing Nitrate, Large Plants
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Figure 3. 10: Mass Balance Results, Fall Post Mixing Nitrate, Large Plants
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Figure 3. 11: Mass Balance Results, Winter Post Mixing Nitrate, Large Plants
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Table 3. 6: Mass Balance Results, Large WWTPs

Plant

TP Results

Nitrate Results

(Compliance with Policy 2 PWQOs)

(Compliance with CCME Guidelines)

Compliance achieved by
implementation of Scenario 4
for flows to 2041

Above guidelines for all seasons
except summer

Compliance achieved with
Scenario 4, and flows to 2031
only. More stringent criteria
required for flows to 2041

Above guidelines for entire year

Hespeler WWTP

Compliance achieved with
Scenario 4, flows to 2041

Above guidelines for entire year

Preston WWTP1

Compliance achieved with
Scenario 4, flows to 2041

Above guidelines for all seasons
except summer

Scenario 2 nearing Stage II
compliance limits at 2041
flows. Scenario 4 in
compliance for all flows.

Above guidelines for entire year

Waterloo WWTP

Kitchener WWTP

Galt WWTP

1) Expansion potential at this plant is limited by land availability; therefore a substantial increase in flow is not expected

3.5.2.

Small WWTPs

Many of the smaller WWTP have C of As that are more stringent than the scenarios considered. Where
the C of A criteria was more stringent than the Scenario 2 and/or 4 criteria, the former C of A criteria
were used with the future flow projections and the results are noted below.
In most cases the data obtained was either dated or very limited in terms of the parameters that had been
evaluated and the number of data points collected. Where available, previous studies were used to
supplement the MOE data.
The background water quality for each receiving body, corresponding to the small plants is summarized
in Table 3.7.
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Table 3. 7: Background Water Quality – Small Plant Receivers

Receiver
Plant
Regulation
Ayr WWTP
Nith River

St. Jacobs
WWTP
Elmira
WWTP

Conestogo
River
Canagagigue
Creek

TP

UIA

Nitrate

PWQO
Policy 2

PWQO
Policy 1

Policy 2

Policy 1

Policy 2

Policy 1

CCME
Above
Guideline
Within
Guidelines
Above
CCME
Guideline
Above
CCME
Guideline
Data Not
Available

Policy 2
Policy 1
New
Nith River
Hamburg
WWTP
Policy 2
Policy 1
Wellesley
Nith River
WWTP
The results of the Mass Balance Analysis are summarized in Table 3.8:

PWQO
Policy 1

Policy 1

Policy 1

Policy 1

Policy 1

Table 3. 8: Mass Balance Results, Small WWTPs

Plant
Ayr WWTP

St. Jacobs WWTP

Elmira WWTP

New Hamburg WWTP1

Wellesley WWTP

Region of Waterloo

TP
Reduction in
effluent TP
concentrations to
0.2 mg/l result in
compliance for
future flows.

Reduction in
effluent TP
concentrations to
0.2 mg/l required
for compliance to
2041
C of A effluent
concentration
sufficient for
flows to 2031,
Scenario 4 limits
required for flows
to 2041
More stringent
criteria required to
achieve
compliance. End
of Pipe limits may
be required.
Compliance
achieved with
Scenario 4
objective quality
for flows to 2041

UIA

Nitrate

Reduction of TAN
limits to 2/1
(winter/summer)
result in PWQO
Policy 1
compliance for
flows to 2041
Current C of A
requirements
sufficient for
treatment to 2041

Scenario 4 objective
nitrate level of 4 mg/l
results in compliance
with CCME guidelines.

For Policy 1
compliance TAN
limits of 0.25/0.46
mg/l required for
flows to 2041.

Further sampling
required

More stringent
criteria required to
achieve
compliance. End of
Pipe limits may be
required.
Policy 1 objectives
achieved for all
flows, using
current C of A
effluent criteria

More stringent criteria
required to achieve
compliance. End of
Pipe limits may be
required.

Scenario 4 nitrate levels
required to comply with
CCME guidelines

Sufficient data for
analysis not available
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1) very high ratio of WWTP flows to stream flow

Those plants noted above, requiring more stringent effluent quality may require effluent polishing steps as
part of the treatment process. Tech Memo 5 in Appendix D details possible treatment technologies that
may be required to achieve these higher levels of treatment.

3.6.

WWTP Process Evaluation (Biowin)

3.6.1.

BioWin Simulation Analysis: Approach

This section describes the results of a simulation analysis to determine capability of the main WWTPs
within the ROW to meet future Treatment Scenarios 2 (nitrification) and 3 (total nitrogen removal).
BioWin was applied to the Kitchener, Galt, Preston, and Hespeler plants. The Waterloo WWTP was
analyzed initially, but information from the plant pre-design became available, and the simulation results
for Waterloo were not utilized. The analysis of each of the plants followed the general procedure listed
below:
1. Set-up BioWin configurations for each plant: Process information such as tank sizes, layouts, flow
configurations, etc. were compiled. These were used to set-up a BioWin configuration for each plant.
In most of the cases, there was some simplification of the plant layout for simulation purposes, such
as combining parallel trains of equal volume into one train. These simplifications are described for
each plant.
2. BioWin Calibration: The BioWin model essentially is pre-calibrated for typical municipal WWTPs.
Therefore, kinetic and stoichiometric model parameters do not need to be adjusted for most municipal
applications. Calibration involves adjustment of wastewater characteristics for the specific plant
influent. For this task, data from the year 2003 (i.e. the last complete year of available data) were
used for calibration. For all of the plants, the data available for calibration was very limited. It is
noted that the there was limited data available for many of the WWTPs. For detailed assessment of
each plant at a preliminary design stage it is important to develop and implement a detailed
sampling program at each WWTP in order to provide sufficient detailed historical information to
assess existing plant processes and develop upgrade and expansion requirements.
3. Determine maximum capacity for each plant with existing process meeting existing C of A
limits (Base Case): Process Capacity Charts were compiled for each plant by applying MOE design
guidelines for each of the following major unit processes:
- Primary clarifiers (based on surface overflow rate)
- Aeration tanks (based on hydraulic retention time)
- Oxygen availability
- Secondary clarifiers (based on surface overflow rate and solids loading rate).
This allowed a capacity estimate for the plant for the Base Case. Solids train processes were not
addressed because these were examined separately in the recent Biosolids Master Plan. Table 3.9 shows
the design guidelines used in this capacity analysis.
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Table 3. 9: Design Guidelines used for assessment of the capacity of existing ROW plants meeting
existing C of A limits

Primary

Clarifier

(with

WAS co-thickening)

3

2

Surface Overflow Rate (SOR) at peak flow

55

m /m /d

Hydraulic retention time (HRT) at average flow

6

hours

Oxygen Availability (no nitrification)

1.0

(1)

Aeration Tank

Aeration Tank

Units

Value

Parameter

Unit Operation

(2)

kg O2/kg BOD5
applied

to

aeration tank

Aeration Tank

(2)

Oxygen Availability (with nitrification)

1.0 +4.6

kg O2/kg BOD5
+

kg

O2/kg

TKN applied to
aeration tank

Secondary Clarifiers

(1)

Secondary Clarifiers

(1)

Secondary Clarifiers

(1) (3)

Secondary Clarifiers

(1) (4)

Surface Overflow Rate (SOR) at peak flow (no

3

2

3

2

35.4

m /m /d

29.4

m /m /d

240

kg/m /d

120

kg/m /d

nitrification)

Surface Overflow Rate (SOR) at peak flow (with
nitrification)

Solids Loading Rate (SLR) at peak flow (no

2

nitrification)

Solids Loading Rate (SLR) at peak flow (with

2

nitrification)

Notes:
(1)

Assumed peak flow = 2 * average flow

(2)

Air delivery capacity calculated by procedures described in (CCP manual)

(3)

Includes RAS of 50 % of average flow

(4)

Includes RAS of 100% of average flow

The assessment of oxygen availability utilized the method outlined in the EPA Handbook Retrofitting
POTWs (EPA/625/6-89/020, July 1989). For the diffused air plants, a design airflow rate or blower
power was available. For mechanically aerated plants (Kitchener), aerator power was available. The
procedure for assessing oxygen availability was as follows:
•

Convert Standard Oxygen Transfer to Actual Oxygen Transfer at field conditions

•

Determine aerator output

•

Determine flow capacity based on aeration

The assessment of the capacity of the secondary clarifiers depended on the existing C of A limits. If the
plant is not currently required to nitrify (i.e. Kitchener and Hespeler), the current operating solids
retention time (SRT) was estimated during the BioWin calibration. Next, BioWin simulations were
conducted for that SRT to find the combination of flow and MLSS that resulted in the SLR (no
nitrification) shown in Table 3.9. For the plants currently required to nitrify (Galt and Preston), a design
SRT for nitrification was selected (methodology described below in step 4), and the BioWin simulations
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were conducted at that SRT to find the combination of flow and MLSS that resulted in the SLR (with
nitrification) shown in Table 3.9.
4. Run calibrated model for each plant under proposed scenarios for treatment at the 2031 and
2041 flows to determine process upgrades and capacity of each plant.
In the future effluent scenarios, the critical requirement impacting the capacity of a plant is whether or not
nitrification is required. Therefore, a focus of the simulation analysis for this step was to determine the
capacity and requirements for nitrification at various flows. The procedure for this analysis was as
follows:
1. Determine the minimum SRT required for nitrification at winter conditions.
2. Determine a design SRT for nitrification.
3. Determine aeration tank MLSS, secondary clarifier solids loading rate and surface overflow rate for a
range of flows/loadings.
4. Estimate the capacity of the current plant for nitrification (Scenario 2).
The capacity of the plant for nitrification is relevant to Future Scenario 2. The capacity of the current
plant for nitrification was determined by assuming a set of design factors for the primary clarifiers,
aeration tank and secondary clarifier. Only the tank sizes were considered in this analysis. Other
limitations such as oxygen availability were assumed to be handled separately.
Two sets of design factors were considered. First, a conventional set of design factors was used. These
were the same as the MOE design guidelines summarized in Table 3.9. Second, an “optimized” set of
factors for the primary and secondary clarifiers was assumed. The primary clarifier “optimized” design
assumed that separate waste activated sludge (WAS) thickening facilities would be installed at the plant,
and the SOR based on a primary not co-thickening WAS could be used. The secondary clarifier
“optimized” design used SOR and SLR factors based on recent design experience for nitrifying plants.
Both sets of factors are summarized in Table 3.10.
Table 3. 10: Design factors used in capacity analysis for nitrifying plants
Design factor
3
2
(1)
Primary Clarifier SOR (m /m /d)
(2)
Aeration Tank HRT (hrs)
3
2
(1)
Secondary Clarifier SOR (m /m /d)
2
(1)
Secondary Clarifier SLR (kg/m /d)
RAS rate (% of average influent flow)
Flow peaking factor (peak/average)
Notes:
(1)
at peak flow
(2)
at average flow

Conventional Design
55
6
29.4
120
100
2

“Optimized” Design
100
6
45
150
100
2

5. Estimate expansion requirements for nitrification (Scenario 2) for future flows based on
capacity analysis. The additional tankage was estimated based either on the conventional
design factors (when the existing capacity had been estimated using these factors), or the
“optimized” factors (when existing capacity was based on these). An additional constraint
was introduced in this analysis to limit the MLSS concentration. If the MLSS for a given
loading was greater than 4000 mg/L, additional aeration tank volume was added even if the
HRT was greater than 6 hours.

Region of Waterloo

P.N. 78148

Wastewater Treatment Master Plan – Final Report

80

6. Estimate the capacity of the current plant and expansion requirements for total nitrogen limits
(Scenario 3). Additional tankage required to install a basic nitrogen removal process was
estimated for 2031 and 2041 flows and loads. This estimate assumed a Modified Ludzack
Ettinger (MLE) process with an anoxic zone volume equal to 20% of the total bioreactor
volume. This would require an increase in the SRT of approximately 20% to maintain
nitrification. The capacity estimates and expansion requirements were then modified based
on this increased SRT. Note that in addition to process modifications, some of the plants
may require supplemental carbon addition (i.e. methanol) to achieve the TN limits. This
requirement depends on the influent wastewater characteristics at the plant.
5. Summarize Expansion Requirements for Each WWTP
At the end of the section for each WWTP, a qualitative discussion of expansion requirements is provided.
3.6.2.

Individual WWTP Evaluation

The sections that follow describe the results of the above analysis from each plant.
3.6.2.1.

Kitchener WWTP

Maximum capacity with existing process meeting existing C of A limits
The results of the capacity assessment are summarized in Figure 3.12. This analysis confirms that with
the exception of secondary clarification capacity based on surface overflow rate, there is sufficient
capacity at the Kitchener plant to achieve the current C of A limits. However, with regard to the surface
overflow rate, the discussion in the next section indicates that this limitation is unlikely to be a concern
based on recent plant design experience. Therefore, the existing design flow should be used as the
capacity estimate for the current C of A effluent limits.
Unit
Operation
Primary
Clarifiers

Aeration
Tanks

Aeration

Rating
Criteria

Design Flow 122,740

2003 Flow 66,181

Surface
Overflow
Rate
Hydraulic
Retention
Time

126324

135232

Oxygen
Availability

Secondary
Clarifier

Surface
Overflow
Rate

Secondary
Clarifier

Solids
Loading Rate

128851

95510

142790

0

50000

100000

150000

200000

250000

Flow Capacity (m3/d)

Figure 3. 12: Capacity assessment for the Kitchener WWTP meeting existing C of A limits
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The results of the assessment of the current plant for nitrification given the simulation results above are
shown for conventional design factors and for “optimized” design factors. The results indicate that in
both cases, aeration system and clarifier capacity upgrades will be required to meet future flows. The
future flows include flow estimates from the East Side Community. Note that although there appears to
be sufficient aeration capacity based on HRT, additional aeration tank volume may be required to
maintain the MLSS below 4000 mg/L.
Table 3. 11: Current plant capacity for nitrification with conventional design factors
3

Total

Train 1

Train 2

(m /d)

Estimated Capacity (m /d)

Rating Criteria

Unit operation

3

Primary Clarifiers

SOR

63162

63162

126324

Aeration Tanks

HRT

75712

59520

135232

Aeration

Oxygen Availability

24181

33587

57768

Secondary Clarifier

SOR

27495

51827

79322

Secondary Clarifier

SLR

34058

45222

79280

Unit
Operation

Rating
Criteria

Primary
Clarifiers

Surface
Overflow
Rate

Aeration
Tanks

Hydraulic
Retention
Time

Aeration

Oxygen
Availability

2003 Flow 66,181

2031 Flow 115,400

2041 Flow 137,800

126324

135232

57768

Secondary
Clarifier

Surface
Overflow
Rate

79322

Secondary
Clarifier

Solids
Loading
Rate

79280

0

50000

100000

150000

200000

250000

Flow Capacity (m3/d)

Figure 3. 13: Capacity assessment for the Kitchener WWTP meeting ammonia (nitrification)
limits assuming conventional design factors.

This capacity assessment is relevant to Future

Scenario 2.
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Table 3. 12: Current plant capacity for nitrification with “optimized” design factors
3

Total

Train 1

Train 2

(m /d)

Estimated Capacity (m /d)

Rating Criteria

Unit operation

3

Primary Clarifiers

SOR

114840

114840

229680

Aeration Tanks

HRT

75712

59520

135232

Aeration

Oxygen Availability

24181

33587

57768

Secondary Clarifier

SOR

42084

79327

121411

Secondary Clarifier

SLR

38663

51329

89962

Unit
Operation

Rating
Criteria

Primary
Clarifiers

Surface
Overflow
Rate

Aeration
Tanks

Hydraulic
Retention
Time

Aeration

Oxygen
Availability

Secondary
Clarifier

2003 Flow 66,181

2031 Flow 115,400

2041 Flow 137,800

229680

135232

57768

Surface
Overflow
Rate

121411

89962

Secondary
Clarifier

Solids
Loading
Rate

0

50000

100000

150000

200000

250000

Flow Capacity (m3/d)

Figure 3. 14: Capacity assessment for the Kitchener WWTP meeting ammonia (nitrification)
limits assuming “optimized” design factors. This capacity assessment is relevant to Future
Scenario 2.
Expansion requirements for nitrification (Scenario 2) at future flows based on capacity analysis
In all cases where nitrification is required, an aeration system upgrade is necessary. Flow splits were
adjusted until train 2 was at its estimated capacity based on the secondary clarifiers, and the additional
clarifier area required in train 1 was then estimated. An additional constraint was introduced in this
analysis to limit the MLSS concentration. If the MLSS for a given loading was greater than 4000 mg/L,
additional aeration tank volume was added even if the HRT was greater than 6 hours. Additional primary
clarifier area was required for 2041 flows using conventional design parameters
This procedure provides an initial indication of expansion requirements. Additional analysis would be
required to find the optimal economic balance of expansion between trains 1 and 2.
Table 3.13 shows the estimated expansion requirements for Scenario 2 effluent limits.
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Table 3. 13: Estimation of secondary clarifier Scenario 2 expansion requirements for 2031 flows,
“optimized” design parameters
Parameter
3

Existing aeration tank volume (m )

Flow Splits (%)
3

Flow to each train (m /d)

Aeration Tank HRT (hrs)

Estimated MLSS at HRT (mg/L)

(1)

Train 1

Train 2

18928

14880

55.5

44.5

64071

51329

7.1

7.0

3634

3434

2

2848

2281

Total Clarifier Surface Area Required– SLR (m )

4657

3526

1870

3526

978

0

2787

0

2787

0

Total Clarifier Surface Area Required – SOR (m )
2

2

Existing Clarifier Surface Area (m )
2

Additional Clarifier Area Required – SOR (m )
2

Additional Clarifier Area Required – SLR (m )
2 (2)

Clarifier area required (m )

Notes:
(1)

From BioWin simulation at aeration tank HRT

(2)

Greater of SOR and SLR required area

Table 3. 14: Estimation of secondary clarifier and aeration tank Scenario 2 expansion
requirements for 2041 flows, “optimized” design parameters
Parameter
3

Existing aeration tank volume (m )

Flow Splits (%)
3

Flow to each train (m /d)

Aeration Tank HRT with existing tankage (hrs)

Estimated MLSS with existing tankage (mg/L)

(1)

HRT required for MLSS < 4000 mg/L

Train 1

Train 2

18928

14880

62.8

37.2

86471

51329

5.3

7.0

4466

3434

6.3
3

Total Aeration Volume at Required HRT (m )

22699
3

3771

Additional Aeration Tank Volume Required (m )
2

3843

2281

Total Clarifier Surface Area Required– SLR (m )

6918

3526

1870

3526

1973

0

5048

0

5048

0

Total Clarifier Surface Area Required – SOR (m )
2

2

Existing Clarifier Surface Area (m )
2

Additional Clarifier Area Required – SOR (m )
2

Additional Clarifier Area Required – SLR (m )
2 (2)

Clarifier area required (m )

Notes:
(1)

From BioWin simulation at aeration tank HRT

(2)

Greater of SOR and SLR required area
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Expansion requirements for total nitrogen limits (Scenario 3)
Total nitrogen limits would result in a modification of the Kitchener treatment process to include some
anoxic volume in the bioreactor. If a simple nitrogen removal process (i.e. an MLE process) with a 20 %
anoxic volume is assumed, the SRT for nitrification would need to be increased to 10 days. Although
denitrification will result in oxygen savings due to the consumption of nitrate as an electron acceptor,
estimation of this credit requires more rigorous wastewater characterization than is available at this level
of analysis. Therefore, there has been no oxygen credit taken for denitrification.
To estimate the capacity of a nitrogen removal process, the BioWin simulations were modified to predict
the MLSS concentrations at various flows to each train, and the clarifier solids loading rate was recalculated at a given flow. The capacity estimates are shown for “optimized” design factors.
Table 3. 15: Current plant capacity for TN Removal with “optimized” design factors
3

Estimated Capacity (m /d)

Total

Rating Criteria

Unit operation

3

Train 1

Train 2

(m /d)

Primary Clarifiers

SOR

114840

114840

229680

Aeration Tanks

HRT

75712

59520

135232

Aeration

Oxygen Availability

24181

33587

57768

Secondary Clarifier

SOR

42084

79327

121411

Secondary Clarifier

SLR

34085

45245

79330

Unit
Operation

Rating
Criteria

Primary
Clarifiers

Surface
Overflow
Rate

Aeration
Tanks

Hydraulic
Retention
Time

2031 Flow 115,400
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Figure 3. 15: Capacity assessment for the Kitchener WWTP meeting total nitrogen limits assuming
“optimized” design factors. This capacity assessment is relevant to Future Scenario 3.
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Table 3. 16: Estimation of secondary clarifier and aeration tank Scenario 3 expansion
requirements for 2031 flows, “optimized” design parameters
Parameter
3
Existing aeration tank volume (m )
Flow Splits (%)
3
Flow to each train (m /d)
Aeration Tank HRT with existing tankage (hrs)
(1)
Estimated MLSS with existing tankage (mg/L)
HRT required for MLSS < 4000 mg/L (hrs)
3
Total Aeration Volume at Required HRT (m )
3
Additional Aeration Tank Volume Required (m )
2
Total Clarifier Surface Area Required – SOR (m )
2
Total Clarifier Surface Area Required– SLR (m )
2
Existing Clarifier Surface Area (m )
2
Additional Clarifier Area Required – SOR (m )
2
Additional Clarifier Area Required – SLR (m )
2 (2)
Clarifier area required (m )
Notes:
(1)
From BioWin simulation at aeration tank HRT
(2)
Greater of SOR and SLR required area

Train 1
18928
53.5
70155
6.5
4891
7.8
22917
3989
3118
5612
1870
1248
3742
3742

Train 2
14880
46.5
45245
7.9
3896

2011
3526
3526
0
0
0

Table 3. 17: Estimation of secondary clarifier and aeration tank Scenario 3 expansion
requirements for 2041 flows, “optimized” design parameters
Parameter
3
Existing aeration tank volume (m )
Flow Splits (%)
3
Flow to each train (m /d)
Aeration Tank HRT with existing tankage (hrs)
(1)
Estimated MLSS with existing tankage (mg/L)
HRT required for MLSS < 4000 mg/L (hrs)
3
Total Aeration Volume at Required HRT (m )
3
Additional Aeration Tank Volume Required (m )
2
Total Clarifier Surface Area Required – SOR (m )
2
Total Clarifier Surface Area Required– SLR (m )
2
Existing Clarifier Surface Area (m )
2
Additional Clarifier Area Required – SOR (m )
2
Additional Clarifier Area Required – SLR (m )
2 (2)
Clarifier area required (m )
Notes:
(1)
From BioWin simulation at aeration tank HRT
(2)
Greater of SOR and SLR required area

Train 1
18928
67.2
92555
4.9
4891
7.8
30235
11307
4114
7404
1870
2244
5534
5534

Train 2
14880
32.8
45245
7.9
3896

2011
3526
3526
0
0
0

Summary of Expansion Requirements for the Kitchener WWTP
The expansion requirements of the Kitchener WWTP are as follows:
•

For Scenario 2 (ammonia limits), additional oxygenation capacity and secondary clarifier area is
required for 2031 flows. For 2041 flows, additional aeration tank volume also is required.
Additional primary clarifiers are required for 2041 flows when using conventional design
parameters (i.e. co-thickening of WAS in primaries).
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For Scenario 3 (total nitrogen limits), additional oxygenation capacity, aeration tank volume and
secondary clarifier capacity is required for 2031 and 2041 flows, with both conventional and
optimized design parameters. Additional primary clarifiers are required for 2041 flows when
using conventional design parameters (i.e. co-thickening of WAS in primaries).

3.6.2.2.

Galt WWTP

Maximum capacity with existing process meeting existing C of A limits
With the exception of the secondary clarifier solids loading rate, a capacity assessment was conducted for
current limits in the same manner as for the Kitchener plant. This provided a check on design information
and an initial indication of any potential bottlenecks. The secondary clarifier capacity based on solids
loading rate is examined in detail below, based on the estimated SRT required for nitrification. Therefore
the SLR analysis was not included this step.
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Figure 3. 16: Capacity assessment for the Galt WWTP meeting existing C of A limits
Estimate the capacity of the current plant for Scenario 2
The results of the assessment of the current plant for Scenario 2 given the simulation results above are
shown for conventional design factors and for “optimized” design factors. The results indicate that the
aeration capacity (tank volume and oxygen availability) is sufficient for future flows (2031 and 2041).
When using conventional design factors, the primary clarifier SOR and secondary clarifier SOR would be
exceeded for both future scenarios. The secondary clarifier SLR would be slightly exceeded for the 2041
flow. For the “optimized” case, the results indicate that there is sufficient capacity for all unit processes
to meet future flows.
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Table 3. 18: Current plant capacity with conventional design factors
3

Estimated Capacity (m /d)
Train 2
Train 1

Rating Criteria

Unit operation

Primary Clarifiers
Aeration Tanks
Aeration
Secondary Clarifier
Secondary Clarifier

SOR
HRT
Oxygen Availability
SOR
SLR

Unit
Operation

Rating
Criteria

Primary
Clarifiers

Surface
Overflow
Rate

Aeration
Tanks

Hydraulic
Retention
Time

Aeration

Oxygen
Availability

Secondary
Clarifier

Surface
Overflow
Rate

Secondary
Clarifier

Solids
Loading
Rate

2003 Flow 31,253

28901
26160

13499
31373

24133
26469

22191
26658

Total
3
(m /d)

42400
57533
70765
46324
53127

2041 Flow 54,000

2031 Flow 50,800

42400

57533

70765
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53127
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Figure 3. 17:

Capacity assessment for the Galt WWTP for Future Scenario 2 assuming

conventional design factors.
Table 3. 19: Current plant capacity for Scenario 2 with “optimized” design factors
Rating Criteria

Unit operation

3

Total

Train 1

Train 2

(m /d)

Estimated Capacity (m /d)

3

Primary Clarifiers

SOR

52547

24544

77091

Aeration Tanks

HRT

26160

31373

57533

Aeration

Oxygen Availability

Secondary Clarifier

SOR

36939

33965

70904

Secondary Clarifier

SLR

33323

33086

66409
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Figure 3. 18: Capacity assessment for the Galt WWTP for Future Scenario 2.
Expansion requirements for nitrification (Scenario 2) at future flows based on capacity analysis
If conventional design parameters are used, the primary clarification area is under capacity in the case of
2031 flows. However, in a recent Galt Digester Upgrade report it was recommended to implement
separate waste activated sludge thickening, which should obviate the need for additional primary clarifier
tankage. Additional secondary clarifier capacity is required for 2031 flows based on conventional SOR
design parameters. Aeration capacity based on both HRT and oxygen availability is sufficient for both
2031 and 2041 flows. Tables 23 and 24 summarize the expansion requirements for the Scenario 2 cases.
If optimized design parameters are used, no expansion is required at Galt for future flow cases.
Expansion requirements for total nitrogen limits (Scenario 3)
Total nitrogen limits would result in a modification of the Galt treatment process to include some anoxic
volume in the bioreactor. If a simple nitrogen removal process (i.e. an MLE process) with a 20% anoxic
volume is assumed, the SRT for nitrification would need to be increased to 9 days. Although
denitrification will result in oxygen savings due to the consumption of nitrate as an electron acceptor,
estimation of this credit requires more rigorous wastewater characterization than is available at this level
of analysis. Therefore, there has been no oxygen credit taken for denitrification.
To estimate the capacity of a nitrogen removal process, the BioWin simulations were modified to predict
the MLSS concentrations at various flows to each train, and the clarifier solids loading rate was recalculated at a given flow. The capacity estimates are shown for conventional design factors and for
“optimized” design factors.
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Expansion requirements were estimated using the same approach as for Scenario 2 above. All expansions
assume that separate waste activated sludge thickening would be implemented. Expansion would be
required to meet 2031 flows if conventional design parameters are used, but not if using optimized
parameters. To meet 2041 flows, expanded secondary clarifiers are required whether using conventional
or optimized design parameters.

Table 3. 20: Current plant capacity for TN Removal with “optimized” design factors
Rating Criteria

Unit operation

3

Total

Train 1

Train 2

(m /d)

Estimated Capacity (m /d)

3

Primary Clarifiers

SOR

52547

24544

77091

Aeration Tanks

HRT

26160

31373

57533

Aeration

Oxygen Availability

Secondary Clarifier

SOR

36939

33965

70904

Secondary Clarifier

SLR

26469

26658

53127
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Figure 3. 19: Capacity assessment for the Galt WWTP meeting total nitrogen limits assuming
“optimized” design factors. This capacity assessment is relevant to Future Scenario 3.
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Table 3. 21: Estimation of secondary clarifier Scenario 3 expansion requirements for 2041 flows,
optimized design parameters
Train 1

Train 2

Existing aeration tank volume (m )

6540

7842

Flow Splits (%)

48.4

51.6

26160

27840

6.0

6.8

Parameter
3

3

Flow to each train (m /d)

Aeration Tank HRT (hrs)

Estimated MLSS at HRT (mg/L)

(1)

3075

2899

2

1163

1237

Total Clarifier Surface Area Required– SLR (m )

1609

1627

1642

1510

0

0

0

117

0

117

Total Clarifier Surface Area Required – SOR (m )
2

2

Existing Clarifier Surface Area (m )
2

Additional Clarifier Area Required – SOR (m )
2

Additional Clarifier Area Required – SLR (m )
2 (2)

Clarifier area required (m )

Notes:
(1)

From BioWin simulation at aeration tank HRT

(2)

Greater of SOR and SLR required area

Inclusion of Additional Industrial Flows/Loadings
The Galt WWTP currently accepts 10% of the Industrial Road Service Area (IRSA) flows, with 90%
directed to the Preston WWTP. As the Preston WWTP has limited available area to accommodate future
expansion, further analysis was completed assuming that 100% of the IRSA loading are diverted to the
Galt WWTP. This flexibility currently exists in the collection system. The following table summarizes
expansion requirements with this additional loading to meet Scenario 2 effluent requirements.
Table 3. 22: Estimation of Galt WWTP Scenario 2 expansion requirements for 2031 flows with
100% of IRSA Loading, optimized design parameters
Parameter

Train 1

Train 2

Existing aeration tank volume (m )

6540

7842

Flow Splits (%)

47.5

52.5

25663

28337

6.1

6.6

3

3

Flow to each train (m /d)

Aeration Tank HRT (hrs)

Estimated MLSS at HRT (mg/L)

(1)

3199

3066

2

1141

1259

Total Clarifier Surface Area Required– SLR (m )

1642

1738

1642

1510

0

0

0

228

0

228

Total Clarifier Surface Area Required – SOR (m )
2

2

Existing Clarifier Surface Area (m )
2

Additional Clarifier Area Required – SOR (m )
2

Additional Clarifier Area Required – SLR (m )
2 (2)

Clarifier area required (m )

Notes:
(1)
From BioWin simulation at aeration tank HRT
(2)
Greater of SOR and SLR required area
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Table 3. 23: Estimation of Galt WWTP Scenario 2 expansion requirements for 2041 flows with
100% of IRSA Loading, optimized design parameters
Parameter

Train 1

Train 2

Existing aeration tank volume (m )

6540

7842

Flow Splits (%)

45.4

54.6

26132

31368

6.0

6.0

3

3

Flow to each train (m /d)

Aeration Tank HRT (hrs)

Estimated MLSS at HRT (mg/L)

(1)

3247

3278

2

1161

1394

Total Clarifier Surface Area Required– SLR (m )

1697

2056

1642

1510

0

0

55

546

55

546

Total Clarifier Surface Area Required – SOR (m )
2

2

Existing Clarifier Surface Area (m )
2

Additional Clarifier Area Required – SOR (m )
2

Additional Clarifier Area Required – SLR (m )
2 (2)

Clarifier area required (m )

Notes:
(1)

From BioWin simulation at aeration tank HRT

(2)

Greater of SOR and SLR required area

Summary of Expansion Requirements for the Galt WWTP
The expansion requirements of the Galt WWTP are as follows:
•

For Scenario 2 (ammonia limits), primary and secondary clarifier expansion is required for 2031
and 2041 flows if conventional design parameters are used. If optimized design parameters are
used, no expansion is required.

•

For Scenario 3 (total nitrogen limits), primary and secondary clarifier expansions are required for
2031 and 2041 flows, with conventional design parameters. If optimized design parameters are
used, a secondary clarifier expansion is required for 2041 flows.

The expansion requirements of the Galt WWTP with 100% IRSA flows are as follows:

•

For Scenario 2 (ammonia limits), secondary clarifier expansion is required for 2031 and 2041
flows if conventional design parameters are used. If optimized design parameters are used,
secondary clarifier expansion is required for 2041.

3.6.2.3.

Preston WWTP

Maximum capacity with existing process meeting existing C of A limits
With the exception of the secondary clarifier solids loading rate, a capacity assessment was conducted for
current limits in the same manner as for the previous plants. This provided a check on design information
and an initial indication of any potential bottlenecks. The secondary clarifier capacity based on solids
loading rate is examined in detail below, based on the estimated SRT required for nitrification. Therefore
the SLR analysis was not included this step.
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The results of this analysis for the primary clarifiers, aeration tanks and secondary clarifier surface
overflow rates are shown in Figure 3.19. Both the aeration tank oxygen availability and secondary
clarifier capacities based on surface overflow rate appeared to be slightly less than the plant design flow.
It should be noted that no oxygen credit for denitrification occurring at the plant is included in this
analysis. Also, the 2003 influent data used in this analysis indicated higher concentrations of BOD5, TSS
and TKN than had been used in the aeration system design. Note that the aeration capacity was
evaluated for treatment of peak loading. The secondary clarifier surface overflow rate is likely not a
concern since the difference between capacity and design flow is marginal.
Unit
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Figure 3. 20: Capacity assessment for the Preston WWTP meeting existing C of A limits
Estimate the capacity of the current plant for Scenario 2
The results of the assessment of the current plant for Scenario 2 given the simulation results above are
shown for conventional design factors (Figure 3.20) and for “optimized” design factors (Figure 3.21).
The results indicate that under the conventional scenario, additional secondary clarifier area will be
required for future flows (2031 and 2041). Under the “optimized” scenario, additional secondary clarifier
area will be required for future flows (2031 and 2041). Although the current plant design capacity was
based on optimized parameters, the current analysis is showing an estimated capacity less than the current
rated capacity. This is because the current analysis includes the predicted increase in the MLSS
concentration that will occur as the flow increases, while maintaining a constant SRT. Aeration capacity
may be slightly exceeded at future flows.
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Figure 3. 21: Capacity assessment for the Preston WWTP for Future Scenario 2 assuming
conventional design factors.
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Figure 3. 22: Capacity assessment for the Preston WWTP for Future Scenario 2 with “optimized”
design factors.
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Expansion requirements for nitrification (Scenario 2) at future flows based on capacity analysis
It is apparent that under the conventional scenario and optimized scenarios, additional secondary clarifier
area will be required for future flows (2031 and 2041). An additional constraint was added to the analysis
where the aeration tank MLSS was limited to 4000 mg/L. As a result, additional aeration tank volume
would be required at future flows to maintain the MLSS below this level. These requirements are
summarized in Tables 3.23 and 3.24.
Table 3. 24: Estimation of secondary clarifier Scenario 2 expansion requirements for future flows,
optimized design parameters
2031 Flows

2041 Flows

16000

17000

6650

6650

Existing Clarifier Surface Area (m )

1091

1091

HRT with Existing Aeration Tanks (hrs)

10.0

9.4

4921

5197

12.6

12.6

8400

8925

1750

2275

711

756

0

0

1280

1360

189

269

189

269

Parameter
3

Flow (m /d)
3

Existing Aeration Tank Volume (m )
2

Estimated MLSS at HRT (mg/L)

(1)

HRT Required for MLSS < 4000 mg/L (hrs)

(1)

Total Aeration Tank Volume Required at HRT
3

Additional Aeration Tank Volume Required (m )
2

Total Clarifier Surface Area Required - SOR (m )
2

Additional Clarifier Area Required – SOR (m )
2

Total Clarifier Surface Area Required – SLR (m )
2

Additional Clarifier Surface Area Required – SLR (m )
2 (2)

Additional Clarifier Surface Area (m )

Notes:
(1)

From BioWin simulation at aeration tank HRT

(2)

Greater of SOR and SLR required area

Expansion requirements for total nitrogen limits (Scenario 3)
Since the Preston plant currently incorporates one anoxic zone at the head end of the aeration tank, it
currently is achieving some degree of nitrogen removal via denitrification. Examination of 2003 data
indicates that the effluent TN is marginally greater than the objectives specified for Scenario 3 (i.e. 2003
effluent TN average is 10.3 mg/L). However, modelling investigations indicated that these objectives
could be met in the existing aeration basin tankage if the mixed liquor recycle from the end of the aeration
tank to the anoxic zone is implemented.
One aspect of this potential process modification that required investigation was the recycle ratio (i.e. the
ratio of the mixed liquor recycle flow rate to the plant total influent flow rate). In order to accomplish
this, model runs were performed at a number of different mixed liquor recycle ratios, and the effluent TN
was noted for each run. Figure 3.22 below summarizes these runs, and indicates that a mixed liquor
recycle ratio of 2 allows Scenario 3 TN objectives to be met with the existing aeration tankage.
Implementation of the recycle ratio may require tighter dissolved oxygen control in the last aerobic cell to
prevent DO carry-over into the anoxic zone. Alternatively, appropriate flow baffling may be required
where the mixed liquor recycle enters the anoxic zone.
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It should be noted that no additional tankage requirement calculations are necessary for Scenario 3 in the
case of Preston since TN objectives can be achieved in the existing aeration tankage. No changes to SRT
were made for the Scenario 3 simulations; therefore all of the expansion calculations from the previous
step are valid for Scenario 3 also.
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Figure 3. 23: Preston effluent TN versus mixed liquor recycle ratio.

Diversion of the IRSA flow from Preston to Galt
The Industrial Roads Service Area (IRSA) flow represents a considerable portion of the organic load to
the Preston plant. Because of the limited space at the Preston site, and the ability to divert this flow to the
Galt WWTP in the collection system, further analysis was completed on the impact of removing this
loading from the Preston WWTP.
To investigate this option, BioWin simulation runs of the Preston plant at the design SRT were modified
by removing the hydraulic, organic and nutrient loading of this flow from the influent in the Preston
simulations. The Galt plant simulation runs at the design SRT were repeated with 100% of the IRSA
flow included in the influent for the Galt plant. The future aeration tank and secondary clarifier surface
area requirements were determined.
The results indicate that no expansion would be required at the Preston plant up until 2041 if the IRSA
loading is diverted from the influent.
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Summary of Expansion Requirements for the Preston WWTP
The expansion requirements of the Preston WWTP with IRSA flows are as follows:
•

For Scenario 2 (ammonia limits), oxygenation capacity, aeration tank and secondary clarifier
expansions are required for 2031 and 2041 flows using both conventional and optimized design
parameters.

•

For Scenario 3 (total nitrogen limits), the expansion requirements are the same as Scenario 2
because there is already an anoxic zone incorporated in the process.

The expansion requirements of the Preston WWTP without IRSA flows are as follows:

•

without the IRSA flows only a small increase in secondary clarifier capacity (50 m2) is required
for 2041 flows using conventional design parameters.

3.6.2.4.

Hespeler WWTP

Determine maximum capacity with existing process meeting existing C of A limits.
The results of the capacity assessment are summarized in Figure 3.22. This analysis indicates that the
aeration tanks are slightly undersized for the current rated capacity. However, it should be noted that the
analysis is based on a very conservative extended aeration HRT of 15 hours.
Unit
Operation
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Aeration
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Overflow Rate

Secondary
Clarifier

Solids
Loading Rate

2003 Flow 7,178

Design Flow 9,319

HRT, 7632

27574

Clarifier SOR,
10900

Clarifier SLR,
10280

0

5000

10000

15000

20000

25000

30000

Flow Capacity (m3/d)

Figure 3. 24: Capacity assessment for the Hespeler WWTP meeting existing C of A limits
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Estimate the capacity of the current plant for nitrification (Scenario 2)
The results of the assessment of the current plant for nitrification given the simulation results above are
shown for conventional design factors (Figure 3.22) and for “optimized” design factors (Figure 3.23).
The results indicate that in both cases, additional aeration tank and clarifier capacity will be required to
meet future flows.
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Figure 3. 25: Capacity assessment for the Hespeler WWTP meeting ammonia (nitrification) limits
assuming conventional design factors. This capacity assessment is relevant to Future Scenario 2.
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Figure 3. 26: Capacity assessment for the Hespeler WWTP meeting ammonia (nitrification) limits
assuming optimized design factors. This capacity assessment is relevant to Future Scenario 2.
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Estimate expansion requirements for nitrification (Scenario 2) at future flows based on capacity
analysis
In all cases where nitrification is required, additional aeration tank volume and secondary clarifier
capacity would be required (based on SLR limitations). This assumes the plant will continue to be
designed as an extended aeration plant. An alternative strategy would be to add primary clarifiers to the
plant to convert it to a conventional activated sludge system. An additional constraint was added to the
analysis where the aeration tank MLSS was limited to 4000 mg/L. This resulted in required HRT that
was greater than the typical design guideline HRT of 15 hours for an extended aeration plant.
Table 3. 25: Estimation of secondary clarifier Scenario 2 expansion requirements for future flows,
“optimized” design parameters
Parameter
3

Flow (m /d)
3

Existing Aeration Tank Volume (m )
2

Existing Clarifier Surface Area (m )

HRT Required – Guidelines Extended Aeration (hrs)

2031 Flows

2041 Flows

10800

12100

4770

4770

616

616

15

15

Estimated MLSS at Guidelines HRT (mg/L)

(1)

4280

4280

HRT Required for MLSS < 4000 mg/L (hrs)

(1)

16.3

16.3

7335

8218

2565

3448

480

538

0

0

864

968

248

352

248

352

Total Aeration Tank Volume Required at HRT
3

Additional Aeration Tank Volume Required (m )
2

Total Clarifier Surface Area Required - SOR (m )
2

Additional Clarifier Area Required – SOR (m )
2

Total Clarifier Surface Area Required – SLR (m )
2

Additional Clarifier Surface Area Required – SLR (m )
2 (2)

Additional Clarifier Surface Area (m )

Notes:
(1)

From BioWin simulation at aeration tank HRT

(2)

Greater of SOR and SLR required area

Estimate the capacity of the current plant and expansion requirements for total nitrogen limits
(Scenario 3)
Total nitrogen limits would result in a modification of the Hespeler treatment process to include some
anoxic volume in the bioreactor. If a simple nitrogen removal process (i.e. an MLE process) with a 20 %
anoxic volume is assumed, the SRT for nitrification would need to be increased to 19 days. Although
denitrification will result in oxygen savings due to the consumption of nitrate as an electron acceptor,
estimation of this credit requires more rigorous wastewater characterization than is available at this level
of analysis. Therefore, there has been no oxygen credit taken for denitrification.
To estimate the capacity of a nitrogen removal process, the BioWin simulations were modified to predict
the MLSS concentrations at various flows to each train, and the clarifier solids loading rate was recalculated at a given flow. Expansion requirements were estimated using the same approach as for
Scenario 2 above. It is apparent that additional clarifier area will be required to meet future flow
conditions. Table 3.25 shows the results assuming “optimized” design parameters.
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Table 3. 26: Estimation of secondary clarifier Scenario 3 expansion requirements for future flows,
“optimized” design parameters
Parameter
3
Flow (m /d)
3
Existing Aeration Tank Volume (m )
2
Existing Clarifier Surface Area (m )
HRT Required – Guidelines Extended Aeration (hrs)
(1)
Estimated MLSS at Guidelines HRT (mg/L)
(1)
HRT Required for MLSS < 4000 mg/L (hrs)
Total Aeration Tank Volume Required at HRT
3
Additional Aeration Tank Volume Required (m )
2
Total Clarifier Surface Area Required - SOR (m )
2
Additional Clarifier Area Required – SOR (m )
2
Total Clarifier Surface Area Required – SLR (m )
2
Additional Clarifier Surface Area Required – SLR (m )
2 (2)
Additional Clarifier Surface Area (m )
Notes:
(1)
From BioWin simulation at aeration tank HRT
(2)
Greater of SOR and SLR required area

2041 Flows
12100
4770
616
15
5263
21.9
11041
6271
538
0
968
352
352

2031 Flows
10800
4770
616
15
5263
21.9
9855
5085
480
0
864
248
248

Addition of a Primary Clarifier at the Hespeler WWTP
The Hespeler WWTP currently is an extended aeration plant. Addition of a primary clarifier would
reduce the organic loading to the aeration tank, thereby reducing the MLSS concentration and clarifier
SLR at any given SRT. Therefore, addition of a primary clarifier may be a reasonable strategy to
increase capacity at Hespeler.
As a preliminary investigation of this strategy, a primary clarifier was added to the BioWin configuration
of the Hespeler WWTP. Table 3.27 summarizes the simulated operating performance of the clarifier.
Note that these removals refer to a comparison between the raw influent and the primary effluent. It was
assumed that WAS would be co-thickened in the primary and the removal envelope was drawn outside of
where the WAS joined the primary influent.
Table 3. 27: Simulated Primary Clarifier Operating Performance
Parameter

Value

TSS removal (%)

40

COD removal (%)

32

BOD removal (%)

28

TKN removal (%)

9

Table 3.28 summarizes the expansion requirements (aeration tank, secondary clarifier, primary clarifier)
for Hespeler using optimized design parameters if a primary clarifier is installed at the plant.
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Table 3. 28: Estimation of Hespeler Scenario 2 expansion requirements for future flows,
conventional design parameters and added primary clarifier
Parameter

2031 Flows

2041 Flows

10800

12100

4770

4770

Existing Clarifier Surface Area (m )

616

616

HRT at Required Flow (hrs)

10.6

9.5

3995

4285

3

Flow (m /d)
3

Existing Aeration Tank Volume (m )
2

Estimated MLSS at HRT (mg/L)

(1)

HRT Required for MLSS < 4000 mg/L (hrs)

Total Aeration Tank Volume Required at HRT

-

10.6

(1)

-

5344

3

-

574

735

823

119

207

1079

1210

463

594

463

594

393

440

Additional Aeration Tank Volume Required (m )
2

Total Clarifier Surface Area Required - SOR (m )
2

Additional Clarifier Area Required – SOR (m )
2

Total Clarifier Surface Area Required – SLR (m )
2

Additional Clarifier Surface Area – SLR (m )
2 (2)

Additional Clarifier Surface Area (m )

Primary Clarifier Area Required

(3)

Notes:
(1)
From BioWin simulation at aeration tank HRT
(2)
Greater of SOR and SLR required area
(3)
Assumes WAS Co-thickening in primary clarifier

Table 3. 29: Estimation of Hespeler Scenario 2 expansion requirements for future flows, optimized
design parameters and added primary clarifier
Parameter
3

Flow (m /d)
3

Existing Aeration Tank Volume (m )

2031 Flows

2041 Flows

10,800

12,100

4770

4770

Existing Clarifier Surface Area (m )

616

616

HRT at Required Flow (hrs)

10.6

9.5

3995

4285

2

Estimated MLSS at HRT (mg/L)

(1)

HRT Required for MLSS < 4000 mg/L (hrs)

Total Aeration Tank Volume Required at HRT

-

10.6

(1)

-

5344

3

-

574

480

538

0

0

863

968

247

352

247

352

393

440

Additional Aeration Tank Volume Required (m )
2

Total Clarifier Surface Area Required - SOR (m )
2

Additional Clarifier Area Required – SOR (m )
2

Total Clarifier Surface Area Required – SLR (m )
2

Additional Clarifier Surface Area – SLR (m )
2 (2)

Additional Clarifier Surface Area (m )

2 (3)

Primary Clarifier Area Required (m )

Notes:
(1)
From BioWin simulation at aeration tank HRT
(2)
Greater of SOR and SLR required area
(3)
Assumes WAS Co-thickening in primary clarifier
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Summary of Expansion Requirements for the Hespeler WWTP
The expansion requirements of the Hespeler WWTP as an extended aeration tank are as follows:
•

For Scenario 2 (ammonia limits), aeration tank and secondary clarifier expansions are required for
2031 and 2041 flows using both conventional and optimized design parameters.

•

For Scenario 3 (total nitrogen limits), aeration tank and secondary clarifier expansions are required
for 2031 and 2041 flows using both conventional and optimized design parameters.

The expansion requirements of the Hespeler WWTP with a primary clarifier are as follows:

•

For Scenario 2 (ammonia limits), aeration tank and secondary clarifier expansions are required for
2031 and 2041 flows using both conventional and optimized design parameters as follows:

3.6.3.

Summary of Estimated Expansion Requirements for Scenarios 2 and 3.

Table 3.30 is a summary of the estimated additional primary clarifier area, aeration tank volume and
secondary clarifier area for each of the plants considered in the Scenario 2 and 3 simulation analyses for
2031 flows. Also indicated is whether additional oxygenation capacity is required. Table 3.31
summarizes the requirements for 2041 flows.
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Table 3. 30: Summary of Estimated Expansion Requirements for 2031 Flows.
2031

Plant

Scenario

Primary

Aeration

Secondary

Oxygenation

Clarifier

(m3)

Clarifier

Upgrade?

2

(m2)

(m )

Kitchener

Galt

2-conv.

0

0

4995

Yes

2-opt.

0

0

2787

Yes

3-conv.

0

5741

5682

Yes

3-opt.

0

3789

3742

Yes

305

0

304

No

0

0

0

No

305

0

1026

No

0

0

228

No

305

0

481

No

3-opt.

0

0

0

No

2-conv.

0

1750

509

Yes

2-opt.

0

1750

189

Yes

2-conv.

0

0

0

No

2-opt.

0

0

0

No

3-conv.

0

1750

509

Yes

3-opt.

0

1750

189

Yes

2-conv.

n/a

2565

464

No

2-opt.

n/a

2565

248

No

2-conv.

393

0

463

No

2-opt.

393

0

247

No

3-conv.

n/a

5085

464

No

3-opt.

n/a

5085

248

No

2-conv.

2-opt.

With 100% IRSA flows

2-conv.

2-opt.

3-conv.

Preston

Without IRSA flows

Hespeler

With primary clarifier
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Table 3. 31: Summary of Estimated Expansion Requirements for 2041 Flows.
2041

Scenario

Plant

Primary

Aeration (m3)

Clarifier

Secondary

Oxygenation

Clarifiers (m2)

Upgrade?

2

(m )

Kitchener

2-conv.

417

5374

7388

Yes

0

3771

5048

Yes

417

13058

7922

Yes

0

11307

5534

Yes

422

0

522

No

0

0

0

No

305

0

1540

0

0

601

422

0

895

No

3-opt.

0

0

117

No

2-conv.

0

2275

609

Yes

2-opt.

0

2275

269

Yes

2-conv.

0

0

49

No

2-opt.

0

0

0

No

3-conv.

0

2275

609

Yes

3-opt.

0

2275

269

Yes

2-conv.

n/a

3448

594

No

2-opt.

n/a

3448

352

No

2-conv.

440

574

594

No

2-opt.

440

574

352

No

3-conv.

n/a

6271

594

No

3-opt.

n/a

6271

352

No

2-opt.

3-conv.

3-opt.

Galt

2-conv.

2-opt.

With 100% IRSA

2-conv.

flows

2-opt.

3-conv.

Preston

Without IRSA flows

Hespeler

With primary clarifier

3.6.4.

Scenario 4: Reduced Phosphorus Requirements

Scenario 4 reflects the most stringent criteria anticipated for future treatment requirements at all Regional
plants, including nitrification, denitrification and filtration to achieve minimal phosphorus concentration
in the effluent. In general, it was assumed that a design objective of 0.5 mg TP/L and performance
objective of 0.2 mg TP/L would be applied to all plants which do not already have more stringent criteria.
The level of treatment required to achieve these TP concentrations is dependent on operating parameters
and wastewater characteristics at each plant. The system characterization required to estimate treatment
requirements is beyond the level of detail usually considered in a Master Plan. However, a conceptual
illustration of treatment requirements is shown in Figure 3.25. This plot was generated from a series of
simulations of the Hespeler WWTP at the assumed SRT for nitrification, where the effluent TSS
concentration was varied by varying the effluent solids removal rate. It was assumed that an effluent
soluble phosphorus concentration of less than 0.05 mg/L could be achieved with chemical phosphorus
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removal. The plot indicates that for an effluent TP of 0.5 mg/L, the TSS concentration needs to be less
than 15 mg/L. Therefore, the required TP could be achieved with well controlled chemical addition, and
good secondary clarifier performance. However, the objective TP concentration of 0.2 mg/L would
require an effluent TSS of less than 5 mg/L. Therefore, it is likely that effluent filtration would be
required to achieve this level of treatment.
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Figure 3. 27: Simulated effluent total phosphorus (TP) versus effluent total suspended solids (TSS)
for the Hespeler WWTP.
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OPPORTUNITIES AND CONSTRAINTS AND ALTERNATIVE
TECHNOLOGIES

It is the intent of this Section to identify the constraints of each of the WWTPs for treatment of future
flows and loadings with consideration for:
¡

Existing process constraints (as identified through process simulation modelling and as well as
discussed at the Regional technical workshop);

¡

Receiving water constraints (as identified in Task 3); and,

¡

Physical limitations for expansion (i.e. adequate area on-site, surrounding land-use, and adequate
buffer).

In view of the above constraints, opportunities for diverting flows and servicing new development areas
were reviewed.
Alternative technologies for achieving process upgrades to improve effluent quality are reviewed, and an
overview provided on trends on implementation of various technologies in North America and elsewhere.

4.1.

Opportunities and Constraints

The evaluation of opportunities and constraints was completed for each of the Regional WWTPs and
summarized in the following sections.
4.1.1.

Kitchener WWTP

The Kitchener WWTP is a conventional activated sludge plant that provides carbonaceous removal,
chemical phosphorus removal, disinfection and anaerobic digestion. The Kitchener WWTP has a rated
capacity of 122745 m3/d. Flows during 2003 averaged 66148 m3/d. In addition to municipal and
industrial wastewater discharges, the plant receives aerobic sludge from other Regional plants during the
winter months to the plant headworks. Anaerobic sludge from Regional plants is discharged directly to
the storage lagoons located at this plant.
The treated effluent is discharged to the Grand River.
The plant consistently meets requirements for BOD and TSS in the effluent. However, the practice of
supernating from the sludge storage lagoons results in high concentrations of ammonia and ammonium in
the secondary effluent which interferes with the effectiveness of disinfection with sodium hypochlorite.
The Kitchener WWTP consists of two trains; the older plant constructed in the 1960’s and the newer plant
constructed in the late 1970’s. The preliminary treatment and primary clarifiers are common to both
trains. The older plant (Train 1) consists of an aeration tank with shallow plug flow configuration and
secondary clarifiers; aeration is provided with single shaft mechanical aerators which run along the length
of the reactors. The newer plant (Train 2) consists of eight completely stirred tank reactors, each with a
mechanical aerator followed by secondary clarifiers. The secondary effluent from both plants combines
at the chlorine contact chamber.
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Process Constraints

The existing mechanical aeration system limits the amount of oxygen available for nitrification. If the
plant were required to nitrify as it exists at present, the aeration system capacity would limit treatment of
flow of approximately 58000 m3/d. If the aeration system were to be upgraded to fine pore bubble
aeration, the process bottlenecks would be the secondary clarifiers, limiting the total plant flow to
77000 m3/d.
The results of the assessment of the current plant to provide nitrification using conventional and
“optimized” design factors indicate that in both cases, aeration system and clarifier capacity upgrades will
be required to meet future flows. In modelling the process using Biowin, flow splits were adjusted to
maximize the capacity of train 2 based on the secondary clarifiers, and then the additional clarifier area
required in train 1 was then estimated. Using this process, approximately 51000 m3/d can be treated via
train 2 to provide nitrification and then, the remaining flow is directed to train 1 to evaluate the remaining
capacity requirements.
This procedure provides an initial indication of expansion requirements, under both conventional and
‘optimized’ design parameters. Using optimized design, with nitrification (Scenario 2), in years 2031 and
2041, an additional 2790 m2 and 5050 m2 of clarifier capacity is needed, respectively. In addition, in
2041 there is a shortfall of 3770 m3 of aeration tank volume in order to meet the necessary hydraulic
retention time.
In order for the plant to denitrify (Scenario 3), an additional 20% anoxic volume is assumed, with an
increase in required SRT for nitrification to 10 days. Expansion requirements were estimated using the
same approach as for Scenario 2 with the flow to train 2 decreased to 45250 m3/d. In 2031, additional
aeration tank volume required is 3990 m3, and secondary clarifier area of 3740 m2 to meet solids loading
rates (based on optimized design values). In 2041, additional aeration tank volume required is 11310 m3,
and secondary clarifier area of 5535 m2 to meet solids loading rates (based on optimized design values).
It is noted that the flows used in the BioWin modelling assumed inclusion of the East Side area.
The modelling was also done assuming average historical wastewater characterization which includes the
high ammonia loadings from supernating the biosolids lagoons. This may be overly conservative in
projecting future influent wastewater loadings to the plant, but at the same time, provides an allowance
for co-treatment of biosolids management process sidestreams (e.g. centrate etc.).
4.1.1.2.

Receiving Water Constraints

GRSM modelling outputs reflect the existing low D.O. concentrations monitored downstream of the plant
discharge at present. Review of the low river flow conditions provides the best comparison of effluent
quality from the various scenarios. Projections at future 2031 and 2041 with Scenarios 2, 3 and 4 show
marked improvements in D.O. concentrations over existing conditions, reported as the frequency at which
the target objective of 4 mg/L is not met. Improved Kitchener WWTP effluent quality associated with
Scenario 2 (nitrification, lower BOD and TSS limits) results in reduced frequency of low DO due to the
substantial reduction in nitrogenous oxygen demand (NOD). Scenario 3 does not show improvements in
DO over Scenario 2, since the reduction of nitrate loading through denitrification has no direct impact on
DO and nitrate is not a limiting factor for aquatic plant growth. Scenario 4 (reduced effluent phosphorus
concentrations) shows a further improvement over Scenario 2 due to the resulting decrease in aquatic
plant biomass and therefore, lower respiration.
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GRSM modelling was completed for servicing scenarios with 0 and 100% of the East Side flows directed
to the Kitchener WWTP. The output indicated only a very slight decrease in Grand River dissolved
oxygen concentrations with the increase in flows.
Cormix runs for un-ionized ammonia indicate that existing effluent conditions (flow and ammonia
concentration) do not meet PWQO limits at 40% of the river width. Future conditions under Scenario 2
(nitrification) do not meet this limit at either 2031 or 2041 flows. Scenario 2 also results in acute unionized ammonia concentrations for distances exceeding one kilometer downstream under spring, summer
and fall conditions. These results point to the need for further evaluation of the discharge configuration in
order to maintain the required zone of passage.
Review of nitrate concentrations in ambient (upstream of the Kitchener WWTP outfall) river conditions
indicate that the CCME guideline of 2.9 mg/L (as nitrate-N) is exceeded in spring, fall and winter
seasons. An allowance for denitrification should be considered in future treatment processes at this plant
to meet possible Policy 2 conditions for nitrate.
Review of total phosphorus concentrations in ambient (upstream of the Kitchener WWTP outfall) river
conditions indicate that the PWQO of 0.03 mg/L is exceeded in all seasons, and therefore, the Grand
River is a Policy 2 receiver with respect to Total Phosphorus. The current TP loading to the river from the
Kitchener WWTP is approximately 44 kg/day. In order to maintain this loading at or below the current
value, the effluent phosphorus concentration must be 0.4 and 0.2 mg/L at years 2031 and 2041
respectively. This effluent value will likely require chemical phosphorus addition with tertiary filtration
or an alternate technology. It is anticipated that this treatment process improvement will be required for
any planned plant upgrade.
The existing plant disinfection process consists of addition of sodium hypochlorite and minimum 30
minutes of contact time. It is anticipated that this will be replaced with an UV irradiation disinfection
system or alternate technology to address effluent toxicity issues associated with chlorine residual.
4.1.1.3.

Physical Constraints

While there is sufficient area within the existing site, much of it is presently taken up by the sludge
storage lagoons. Through implementation of the Region’s Biosolids Master Plan, these lagoons will no
longer be required. However, expansion of the plant in this direction is constrained by the timeline for
decommissioning of the lagoons. To expedite work at Kitchener, it is imperative that the
recommendations contained in the 2003 Biosolids Master Plan at the Region’s major WWTPs be
implemented immediately so that the lagoons are no longer required in the biosolids management
operating system.
As the plant is located within the Grand River floodplain, most of the existing process units are elevated.
In addition the poor soil quality requires construction on pilings; it is assumed that this will also be
required for new construction in the lagoon area.
It is of note that the hydraulic gradeline of the existing trains do not provide sufficient head for
installation of intermediary processes without intermediate pumping. In any case, the costs for an
intermediate pumping station are provided if needed upstream of filtration and UV disinfection.
Work will be required at the primary effluent discharge to redirect this flow to train 2 and future train 3.
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Additional comments regarding condition of the existing plant include:
¡
¡
¡
¡
¡

Work is required on the influent gravity sewer
Budget is included for upgrades to the headworks, including grit removal and screen systems
The age and condition of the concrete in the older train 1, combined with the shallow aeration tank
depth, do not make it worth salvaging for future.
Work will be required at the primary effluent discharge to redirect this flow to train 2 and future
train 3.
There is presently a dual power feed servicing the plant; however, additional redundancy may be
required through provision of a standby generator (in the event of area wide power failures).
4.1.1.4.

Opportunities

As discussed in the previous section, future construction of proposed additional treatment trains will
require coordination with the timing of implementation of the Biosolids Master Plan works, not only at
the Kitchener WWTP but also at the other plants (e.g. Waterloo, Galt) which currently use the Kitchener
facility for biosolids storage.
Once the biosolids storage lagoon area is available, implementation of new capacity can be staged at
Kitchener by utilizing the existing plant while constructing new process units; however, this assumes that
the resulting effluent will not be required to meet stringent limits immediately. Several possibilities exist
for phasing additional capacity which would be reviewed during preliminary design. This includes
opportunities to upgrade the existing trains to improve effluent quality prior to undertaking construction
of additional capacity. For the purpose of budget estimating and forecasting, the following scenario is
assumed:
-

Phase 1 – Biosolids Master Plan works and decommissioning of sludge lagoons; it is anticipated
that removal of the biosolids lagoons supernatant stream will result in a decrease in the ammonia
loading to the plant of approximately 30%, and subsequent reduction in effluent ammonia
concentrations to the river. Some of this may be replaced by ammonia loadings from the
biosolids management works (i.e. centrate). It is recommended that sidestream treatments be
implemented in the interim to reduce ammonia loadings to the main plant which, in turn, would
decrease the high ammonia levels in the effluent discharged to the river. There is spare capacity
at present which could be utilized for side stream treatment.

-

Phase 2 - construction of Train 3 with capacity 72000 m3/d; to include nitrification, tertiary
filtration, UV disinfection, and new outfall. At the completion of Train 3, the flow split would be
such that Train 3 is maximized with the remainder of the flow directed to Train 1/ 2. This would
provide the best possible blended effluent quality. In Year 2016, this blended effluent may have
an average ammonia concentration of 4 mg/L, assuming complete nitrification in Train 3 and no
nitrification in Train 1/2.

-

Phase 3 – upgrade to existing Train 2 to provide plug flow, fine bubble aeration system to provide
nitrification (50000 m3/d). During Train 2 upgrades, flows exceeding the Train 3 capacity would
be directed to Train 1.

-

Phase 4 – addition to Train 3 for increased capacity of 18000 m3/d or additional tank volume to
provide denitrification.

Total capacity would be 140000 m3/day which meets the requirement for 2041, including East Side flows.

Region of Waterloo

P.N. 78148

Wastewater Treatment Master Plan – Final Report

4.1.2.

110

Waterloo WWTP

The Waterloo WWTP is a conventional activated sludge plant that provides carbonaceous BOD removal,
chemical phosphorus removal, disinfection (sodium hypochlorite) and anaerobic digestion. The Waterloo
WWTP has a hydraulic capacity of 72730 m3/d but must be able to meet more stringent effluent quality
criteria when average annual flows surpass 54,600 m3/d. Therefore, until the plant is upgraded to provide
the capability of nitrification, the present operational capacity is 54600 m3/d. The annual average flow
during 2003 was 40781 m3/d.
A preliminary design for the process upgrade was completed in March 2006, and subsequently a value
engineering (VE) workshop was carried out in fall 2006.
The design basis for proposed upgrades is a twenty year timeframe (to 2031). Recommended upgrades
included in the Preliminary Design Value Engineering report include:
¡

Biosolids management system:
o

Thickening – preferred technology for WAS thickening is rotating drum thickeners
(RDTs) based on health and safety; simplicity and reliability of the technology

o

Dewatering – preferred technology is centrifugation

¡

Pretreatment of centrate and bioaugmentation

¡

Aeration system – convert to fine pore diffused aeration, with new blower building

¡

Addition of a second stage nitrification process at the C of A trigger flow of 54600 m3/d

¡

UV disinfection – low pressure, high intensity

¡

Anaerobic digestion – upgrade to Stage II secondary digester cover to enable primary/secondary
operation; upgrades to gas piping to meet Canadian Gas Code

¡

Standby power – upgrade to standby power consisting of new diesel generator set; feasibility of
biogas cogeneration system to be reviewed during detailed design

¡

New headworks and raw sewage pumping station

A phased approach for implementation is proposed which consists initially of Biosolids Management:
thickening and dewatering systems; new headworks and raw sewage pumping station; construction of the
UV system; and aeration upgrades.
Flows in the past few years have been variable, as a result of I/I. The City of Waterloo in conjunction
with the Region has undertaken a study to investigate these issues.
The effluent is discharged to the Grand River.
4.1.2.1.

Receiving Water Constraints

Cormix runs for un-ionized ammonia indicate that existing effluent conditions (flow and ammonia
concentration) do not meet PWQO limits at 40% of the river width in the spring and summer, but meet
the zone of passage requirement in fall and winter. Future conditions under Scenario 2 (nitrification) do
not meet this limit at either 2031 or 2041 flows in any season. Scenario 2 also results in acute un-ionized
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ammonia concentrations at distances from the outfall up to 36 m; this requires further review as it would
appear that this would not meet desired immediate mixing requirements for acute toxicity. The
downstream distances to reach PWQOs reported are extreme, although this is not supported by field
results. Further work is required to review the ammonia degradation co-efficient utilized in the model
(from GRSM input). However, a high fraction of un-ionized ammonia is present due to the high pH
conditions of the river. In summary, these results point to the need for further evaluation of the discharge
configuration in order to maintain the required zone of passage as well as reduce un-ionized ammonia
concentrations.
Review of nitrate concentrations in ambient (upstream of the Waterloo WWTP outfall) river conditions
indicate that the CCME guideline of 2.9 mg/L (as nitrate-N) is exceeded in spring, fall and winter
seasons. An allowance for denitrification should be considered in future treatment processes at this plant
to meet possible future Policy 2 conditions for nitrate.
Review of total phosphorus concentrations in ambient (upstream of the Waterloo WWTP outfall) river
conditions indicate that the PWQO of 0.03 mg/L is exceeded in all seasons, and therefore, the Grand
River is a Policy 2 receiver with respect to Total Phosphorus. In the most recent plant upgrade this was
taken into consideration in development of the current Certificate of Approval limits. Further TP and
TSS reduction will be accomplished through implementation of the proposed BAF process.
The existing plant disinfection process consists of addition of sodium hypochlorite with contact time
provided in the extended outfall. It is proposed that this will be replaced in the plant upgrade with a UV
irradiation disinfection system or alternate technology to address effluent toxicity issues associated with
chlorine residual.
4.1.2.2.

Opportunities

The upgrades fall within the existing allowable design flows for the plant, and hence, the upgrades are
proceeding under the existing effluent limits. The flows to the St. Jacobs and Elmira could also be
accommodated by the upper limit of flows allowed in the Waterloo Certificate of Approval.
4.1.3.

Galt WWTP

The Galt WWTP is an advanced conventional activated sludge plant that provides carbonaceous BOD
removal, nitrification, chemical phosphorus removal, effluent filtration, UV disinfection and anaerobic
digestion. The plant has a rated capacity of 56800 m3/d. Similar to the Waterloo WWTP, there is a two
part Certificate of Approval with effluent requirements becoming more stringent with increase in flow.
The annual average flow during 2003 was 31344 m3/d. The treated effluent is discharged to the Grand
River.
Construction of biosolids management processes is presently underway providing sludge thickening,
dewatering and digester upgrades.
4.1.3.1.

Process Constraints

The results of the assessment of the current plant for nitrification for conventional design factors and for
“optimized” design factors indicate that the primary clarification area is under capacity for 2031 flows.
However, in a recent Galt Digester Upgrade report it was recommended to implement separate waste
activated sludge thickening, which should preclude the need for additional primary clarifier tankage.
Additional secondary clarifier capacity is required for 2031 flows based on conventional SOR design
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parameters. Aeration capacity based on both HRT, and oxygen availability is sufficient for both 2031 and
2041 flows. If optimized design parameters are used, no expansion is required at Galt for future flows.
Under Scenario 3 requirements (denitrification), modification to the Galt treatment process is required to
include some anoxic volume in the bioreactor. If a simple nitrogen removal process (i.e. MLE process)
with a 20% anoxic volume is assumed, the SRT for nitrification would need to be increased to 9 days. To
estimate the capacity of a nitrogen removal process, the BioWin simulations were modified to predict the
MLSS concentrations at various flows to each train, and the clarifier solids loading rate was re-calculated
at a given flow. Expansion requirements were estimated using the same approach as for Scenario 2. All
expansions assume that separate waste activated sludge thickening would be implemented. Expansion
would be required to meet 2031 and 2041 flows if conventional design parameters are used. With
optimized parameters a slight increase in clarifier capacity is required to meet 2041 flows.
Diversion of IRSA Flows
The calibrated BioWin model was also used to assess the capacity of the Galt WWTP to treat 100% of the
high organic strength wastewater generated in the Industrial Road Service Area (IRSA) (i.e. diverted from
the Preston WWTP). The future aeration tank and secondary clarifier surface area requirements were
determined using the same approach as above. Additional secondary clarifier capacity was required for
2031 and 2041, area dependent on whether optimized or conventional parameters are used.
4.1.3.2.

Receiving Water Constraints

GRSM projections at future 2031 and 2041 with Scenarios 2, 3 and 4 show improvements in D.O.
concentrations over existing conditions, reported as the frequency at which the target objective of 4 mg/L
is not met. Improved effluent quality in all upstream WWTP discharges associated with Scenario 2
(nitrification, lower BOD and TSS limits) result in reduced corresponding improvements in river water
quality in most reaches, as shown by reduced frequency of DO meeting objective. Scenario 3
(denitrification) does not result in improved DO conditions in the river. Scenario 4 (reduced effluent
phosphorus concentrations) shows a further improvement over Scenario 2.
Cormix was not run for current conditions as the existing effluent un-ionized ammonia concentrations are
within the PWQO limit. For future 2031 and 2041 Scenario 2 conditions, the Cormix runs indicate that
PWQO limits are met within 40% of the river width under spring, summer and winter conditions
(assuming existing ambient conditions). The fall condition is not met, primarily due to the higher
ambient value (from limited data) used for this scenario. As a check on this scenario, conditions of the
Grand River upstream of Kitchener WWTP were assumed for future runs, and the output was then found
to be compliant within the zone of passage requirements.
Review of nitrate concentrations in ambient (upstream of the Galt WWTP outfall) river conditions
indicate that the CCME guideline of 2.9 mg/L (as nitrate-N) is exceeded in spring, fall and winter
seasons.
Review of total phosphorus concentrations in ambient (upstream of the Galt WWTP outfall) river
conditions indicate that the PWQO of 0.03 mg/L is exceeded in all seasons, and therefore, the Grand
River is a Policy 2 receiver with respect to Total Phosphorus. For this reason tertiary filtration was
installed during the last plant expansion and upgrade.
The existing plant disinfection process is UV irradiation.
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Physical Constraints

There is sufficient area on site for the required additional clarifier capacity if required, as well as
expansion of the existing filters. Expansion of these processes was anticipated in planning the ultimate
site capacity. Design for the provision of standby power is currently underway.
4.1.3.4.

Opportunities

Diversion of the IRSA flows and loadings can be more readily accommodated at the Galt WWTP than the
Preston WWTP, as discussed in the next section. It is recommended that the diversion be done over time
as the capacity is increasingly required at Preston to allow the Galt plant to acclimate to the high starch
loadings. Additional clarifier capacity is not required immediately, and therefore, the need can be
reassessed depending on any changes in wastewater discharges.
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Preston WWTP

The Preston WWTP is an activated sludge plant that provides carbonaceous BOD removal, nitrogen
removal (nitrification and denitrification), chemical phosphorus removal, UV disinfection and anaerobic
digestion. The Preston WWTP has a rated hydraulic capacity of 16860 m3/d. However, this plant
receives industrial discharges with high organic loadings which limit the treatment capacity available to
residential flows. Therefore, the available capacity is based on a lower hydraulic limit based on higher
strength wastewater.
The design flows reported in the Preston WWTP Operation and Maintenance Manual include an average
design flow of 16860 m3/d and a future average design flow of 23000 m3/d. It is envisioned that this
would represent the ultimate treatment capacity of this site, which is located in a residential area of
Cambridge, with neighbours in close proximity. This report also indicates that the aeration tanks can be
operated as either a Modified Ludzack-Eltanger (MLE) process or a Conventional Activated Sludge
(CAS) process.
The Preston WWTP receives considerable industrial inputs, including that from Toyota (pre-treated);
dairy; and Hostess Frito Lay (continuous with weekend spikes). These discharges can cause process
problems at the plant. For example, in winter Hostess Frito Lay uses older potatoes with higher starch
content; this acts as a polymer and can result in primary sludge between 6-7%, which in turn causes
pumping problems.
The treated effluent is discharged to the Grand River via a stormwater ditch.
4.1.4.1.

Process Constraints

Initial BioWin modelling was completed assuming that the IRSA flows continue to be directed to the
Preston WWTP; the current influent wastewater characterization was projected with future flows
providing a conservative assessment of future requirements.
The results of the assessment of the current plant for Scenario 2 indicate that under both the conventional
and optimized design scenario, additional aeration capacity and secondary clarifier area will be required
for future flows (2031 and 2041). Although the current plant design capacity was based on optimized
parameters, the completed analysis shows an estimated capacity less than the current rated capacity. This
is because the current analysis includes the predicted increase in the MLSS concentration that will occur
as the flow increases, while maintaining a constant SRT. Aeration capacity may be slightly exceeded at
future flows.
Since the Preston plant currently incorporates one anoxic zone at the head end of the aeration tank, it
currently is achieving some degree of nitrogen removal via denitrification. Examination of 2003 data
indicates that the effluent TN is marginally greater than the objectives specified for Scenario 3 (i.e. 2003
effluent TN average is 10.3 mg/L). However, further modelling indicated that these objectives could be
met in the existing aeration basin tankage if the mixed liquor recycle from the end of the aeration tank to
the anoxic zone is implemented.
One aspect of this potential process modification that required investigation was the recycle ratio (i.e. the
ratio of the mixed liquor recycle flow rate to the plant total influent flow rate). In order to accomplish
this, model runs were performed at a number of different mixed liquor recycle ratios, and the effluent TN
was noted for each run. It was found that a mixed liquor recycle ratio of 2 allows Scenario 3 TN
objectives to be met with the existing aeration tankage. Implementation of the recycle ratio may require
tighter dissolved oxygen control in the last aerobic cell to prevent DO carry-over into the anoxic zone.
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Alternatively, appropriate flow baffling may be required where the mixed liquor recycle enters the anoxic
zone.
Diversion of IRSA flows
Due to the limited area for expansion at the Preston WWTP and close proximity of neighbours,
consideration was given to diversion of the IRSA flow from Preston to Galt, as the Region currently has
this capability in the collection system. The IRSA flow represents a considerable portion of the organic
load to the Preston plant.
To investigate this option, BioWin simulation runs of the Preston plant at the design SRT were modified
by removing the hydraulic, organic and nutrient loading of this flow from the influent in the Preston
simulations. The results indicate that no expansion would be required at the Preston plant to 2041 if the
IRSA loading is diverted from the influent.
This has the additional advantage of maintaining future flows within the existing Certificate of Approval
design flow, and therefore, maintaining the existing limits and process. The plant currently generates
effluent with very low TP; however, expansion may require implementation of lower TP design limits
and therefore, filtration. Due to site constraints, consideration would be given to alternative technologies
such as membranes.
4.1.4.2.

Receiving Water Constraints

GRSM projections at future 2031 and 2041 with Scenarios 2, 3 and 4 show improvements in D.O.
concentrations over existing conditions, reported as the frequency at which the target objective of 4 mg/L
is not met. Improved effluent quality in all upstream WWTP discharges associated with Scenario 2
(nitrification, lower BOD and TSS limits) result in reduced corresponding improvements in river water
quality in most reaches. Scenario 4 (reduced effluent phosphorus concentrations) shows a further
improvement over Scenario 2 which results in a decrease in aquatic plant biomass and therefore, lower
respiration.
Cormix was not run for current conditions at the Preston WWTP as the existing effluent un-ionized
ammonia concentrations are within the PWQO limit. For future 2031 and 2041 Scenario 2 conditions, the
Cormix runs indicate that PWQO limits are met within 40% of the river width in all seasons.
Concentrations are found to be less than the acute concentration limit immediately, and the distances to
meet PWQO downstream do not appear to overlap with the Galt WWTP.
Review of nitrate concentrations in ambient (upstream of the Preston WWTP outfall) river conditions
indicate that the CCME guideline of 2.9 mg/L (as nitrate-N) is exceeded in spring, fall and winter
seasons.
Review of total phosphorus concentrations in ambient (upstream of the Preston WWTP outfall) river
conditions indicate that the PWQO of 0.03 mg/L is exceeded in all seasons, and therefore, the Grand
River is a Policy 2 receiver with respect to Total Phosphorus.
The existing plant disinfection process consists of UV irradiation.
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Physical Constraints

There is very limited area on site for additional aeration and clarifier capacity. Alternative technologies
would be reviewed for any plant expansion or implementation of additional tertiary treatment. However,
if the IRSA flows are diverted, it is anticipated that the existing plant is sufficient to meet the
requirements of the Preston drainage area to 2041.
4.1.4.4.

Opportunities

A review of short term opportunities to treat wastewater generated in the East Side area indicates that
some flows could be directed to the Preston WWTP on an interim basis. This is a possibility if the IRSA
flows are diverted to Galt.
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Hespeler WWTP

The Hespeler WWTP is an extended aeration plant that provides carbonaceous BOD removal, chemical
phosphorus removal, disinfection and aerobic digestion. The plant was originally constructed in 1972/3
and last modified in 1990. The Hespeler WWTP has a rated capacity of 9320 m3/d. Average flows for
2003 were 7178 m3/d. The treated effluent is discharged to the Speed River.
The plant has experienced operational issues including odour emissions, heavy foam on the aeration
tanks, and occasional degradation in effluent quality. These were addressed in a report to the Region in
August 2004 (Hydromantis & Associated Engineering Joint Venture). The findings included that the
Hespeler WWTP is operated within design parameters more typical of a conventional activated sludge
process than an extended aeration process (exception is high MLSS of 5000 mg/L). The presence of
Nocardia filamentous bacteria is a likely cause of foaming in the mixed liquor. High specific oxygen
uptake rates measured in the aerobic digesters was indicative of insufficiently stabilized sludge. The
report makes recommendations on short term measures including cessation of sludge thickening on-site,
to improve odour complaints and effluent quality, but which may result in additional sludge haulage.
Recommended long-term modifications include addition of primary clarifiers, expansion of the aeration
tanks and construction of an anaerobic digester. To meet future effluent requirements (i.e. non-toxic
effluent), the plant will need to implement either dechlorination or an alternate disinfection system.
4.1.5.1.

Process Constraints

The plant was initially modeled as an extended aeration facility (15 hour hydraulic residence time) for
future flows, which resulted in the requirement for large expansions in aeration capacity and clarifier
capacity to meet future flows (of estimated 50%). A requirement for denitrification would result in a
further increase in the aeration tank volume of approximately 20%.
As an alternative, consideration was given to conversion of the Hespeler process to a conventional
activated sludge plant, with addition of a primary clarifier. Addition of a primary clarifier would reduce
the organic loading to the aeration tank, thereby reducing the MLSS concentration and clarifier SLR at
any given SRT. Therefore, addition of a primary clarifier is a reasonable strategy to increase capacity at
Hespeler.
To investigate this strategy, a primary clarifier was added to the BioWin configuration of the Hespeler
WWTP. It was assumed that WAS would be co-thickened in the primary, and the removal envelope was
drawn outside of where the WAS joined the primary influent. The expansion requirements if a primary
clarifier is installed at the plant (aeration tank, secondary clarifier, primary clarifier) for Hespeler using
optimized design parameters are:

Parameter

Flow (m3/d)
Additional Aeration Tank Volume Required
(m3)
Additional Clarifier Surface Area (m2)
2

Primary Clarifier Area Required (m )
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2031 Flows

2041 Flows

10800

12100

-

600

250

350

400

450
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Receiving Water Constraints

GRSM modelling was completed for the Speed River but showed very little change in the frequency of
exceedances between the various treatment scenarios. The GRCA suggested that effluent discharge from
the Hespeler WWTP is not having a significant impact on water quality in Reach 16. The GRSM results
indicate that increased flows, including East side area flows, result in only a slight degradation of water
quality in the lower Speed River as shown by an increase in the frequency of dissolved oxygen values
below 4 mg/L. From either servicing scheme, there is anticipated to be little impact on dissolved oxygen
in the Grand River as a result.
Cormix modelling was done for Hespeler effluent assuming nitrification, with proposed flows to the plant
from the existing service area (Scheme 1) and also including all proposed flows from the East side area
(Scheme 3). For future 2031 and 2041 Scenario 2 conditions, the Cormix runs indicate that PWQO limits
are met within 40% of the Speed River width under all seasons for both servicing schemes 1 and 3.
Discharge of ammonia at Scenario 2 limits from the Hespeler WWTP appear to be well assimilated based
on immediate compliance with acute toxicity values, and minimal distance where PWQO is reached.
However, it is important to also consider future impacts to the Speed River from the Guelph WWTP
effluent discharge upstream, which could limit downstream assimilative capacity.
Review of nitrate concentrations in ambient (upstream of the Hespeler WWTP outfall) Speed River
conditions indicate that the CCME guideline of 2.9 mg/L (as nitrate-N) is exceeded in all seasons.
Review of total phosphorus concentrations in ambient (upstream of the Hespeler WWTP outfall) Speed
River conditions indicate that the PWQO of 0.03 mg/L is exceeded in all seasons, and therefore, the
Speed River is a Policy 2 receiver with respect to Total Phosphorus. A review of existing Hespeler
WWTP effluent quality indicate an estimated current TP loading of 9.3 kg/day. Maintaining the same
loading at flow projections to 2031 and 2041 result in concentration limits of 0.4 mg/L. Although this
can be achieved without filtration, an allowance has been included for installation of tertiary filters.
The existing plant disinfection process consists of sodium hypochlorite addition and should be converted
to a nontoxic disinfection process such as a UV irradiation system.
4.1.5.3.

Physical Constraints

There is sufficient area on site for the required additional treatment capacity with conversion to a
conventional activated sludge process. Expansion of the extended aeration process would likely require
additional property.
Standby power was recently upgraded at the plant.
4.1.5.4.

Opportunities

A portion of the East Side flows which would be gravity drained to the Hespeler plant can be
accommodated through expansion of the process, and the work done within this project indicates that
expansion is not hindered by the receiving water assimilative capacity. However, in reviewing
assimilative capacity, upstream impacts of the Guelph WWTP must also be considered. All analyses
completed herein reflected existing water quality and do not allow for expansion of the Guelph WWTP.
Phasing of plant upgrades and expansion is anticipated to include the following:
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-

Phase 1 – optimization of the existing facility: expand aeration capacity; remove sludge to
holding tank; construction of primary clarifier; implement non-toxic effluent disinfection process
(e.g. UV disinfection)

-

Phase 2 – implement Biosolids Master Plan works, or delay if other plants have available capacity
for biosolids management in interim

-

Phase 3 – expansion for growth and East Side flows (2000 m3/d)
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Elmira WWTP

The Elmira WWTP is an advanced activated sludge plant that provides carbonaceous BOD removal and
nitrification, phenol removal, biological phosphorus removal, effluent filtration, disinfection,
dechlorination, and sludge thickening/pressing. The Elmira WWTP has a rated capacity of 7800 m3/d of
which 186 m3/d of capacity is allocated to Crompton (formerly Uniroyal). Flows from the Crompton
plant are received on a batch basis directly to the aeration process.
The treated effluent is discharged to the Canagagigue Creek, which meets the Grand River downstream of
the plant. Sludge is dewatered and discharged at landfill due to previous concerns regarding acceptance
of the biosolids on agricultural land and ongoing public perception.
Elmira experiences significant I/I problems which are being addressed by the Township and the Region.
The plant was recently modified with the installation of a two cell equalization basin and low lift pumping
station to address the variability in flows, and an additional tank is being constructed. In addition,
reconstruction on First Street in Elmira to separate sanitary and stormwater flows began in 1998, and is
anticipated to have a significant impact on reduction of I/I flows.
Previous work at the Elmira WWTP indicates that the receiving water is at capacity and the plant cannot
be expanded beyond the existing design flows.
The WWTMP completed in 1995 refers to an environmental assessment “The Woolwich Township
Wastewater Treatment Strategy” which stated a preferred strategy of construction of a new WWTP at St
Jacobs to treat both Elmira and St. Jacob’s wastewater with phasing out of the existing WWTPs on
completion of the new WWTP. This was due to negative impacts from the Elmira WWTP on the
Canagagigue Creek.
However since that time, the Elmira WWTP was expanded from a design flow of 4545 to 7800 m3/d,
with the high I/I flows partially addressed through construction of the equalization tanks. The Township
continues to implement and monitor I/I reduction initiatives in the collection system.
The plant has recently experienced high organic loadings which are causing process upsets, and on
occasion the plant is unable to meet its nitrogen limits.
4.1.6.1.

Site Constraints

The Elmira WWTP is located in the southeast of Elmira, adjacent to a railway line on the west side with
industrial properties on the north and west sides. To the south and east is wet scrubland. There are
residences and an orchard at a distance of 150 to 500 m from the site.
4.1.6.2.

Receiving Water Constraints

In the 1995 WWTMP the receiving water was not evaluated as it was stated that the Canagagigue Creek
was not able to handle any additional flows.
A mass balance approach was applied using PWQMN station data. The existing Certificate of Approval
effluent limits for nitrogen are more stringent than scenarios 2 and 4, at 0.7 and 2 mg/L for summer and
winter respectively. The Certificate of Approval limit for TP is 0.5 mg/L.
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For all future loadings and scenario limits, the un-ionized ammonia exceeds the PWQO at the edge of the
mixing zone (25%). However, the plant discharges effluent with very low total ammonia concentrations
in both summer and winter (annual average of 0.16 mg/L with maximum monthly average of 0.36 mg/L).
The Canagagigue Creek is a Policy 2 receiver for TP. Therefore, to maintain TP loadings below the
existing Certificate of Approval allowed loading, the effluent TP concentration required for flows beyond
the existing design flow would be slightly less, in the range of 0.2 to 0.3 mg/L. This is presently
achieved, with an average monthly effluent TP concentration of 0.13 mg/L (in 2003).
Insufficient data was available to evaluate nitrate in the receiving water. It is noted however, that given
the very high influent TKN, the effluent N concentrations would likely indicate that the plant currently
nitrifies and partially denitrifies.
4.1.6.3.

Design Flow/Process Constraints

The Elmira WWTP has a rated average day capacity of 7800 m3/d. The estimated average daily flow in
the year 2031 is 7400 m3/d. Therefore the Elmira plant should have sufficient capacity to 2031. However
the estimated average flow in 2041 is 9300 m3/d.
A review of the existing process capacity indicates that there is presently a shortfall in primary clarifiers
(rated at 6400 m3/d). However, the aeration tank HRT is sufficient to over 10000 m3/d, and the secondary
clarifier capacity over 9400 m3/d. Therefore, optimization of existing tankage may provide some
additional capacity.
Alternatives to expansion of the existing process, if required, may be incorporation of an advanced
treatment technology to provide effluent quality which would maintain effluent loadings less than or
equal to existing design (e.g. membranes).
4.1.6.4.

Opportunities

While currently, the Elmira WWTP is only at a flow of 4900 m3/d of the design flow of 7800 m3/d,
recently the high organic loading to plant is causing stress to the process (50% increase in loadings) and
the plant is experiencing problems with nitrifying/denitrifying. Therefore, if the high organic loads
continue, it may be necessary to undertake process optimization in the short term.
For flows beyond the allowable existing design capacity, it is recommended that the Region undertake a
process to review wastewater treatment capacity in the Township of Woolwich to address I/I issues as
well as diversion of flows.
Any proposed expansion to the Elmira WWTP to accommodate more flows will require a detailed
assimilative capacity study of the Canagagigue Creek.
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St. Jacob’s WWTP

The St. Jacobs WWTP is an oxidation ditch extended aeration plant that provides carbonaceous BOD
removal, nitrification, chemical phosphorus removal, tertiary filtration, UV disinfection and sludge
storage. The St. Jacobs WWTP has a capacity of 1,450 m3/d. Average flows in 2003 were 887 m3/d.
The original plant with average design flow of 950 m3/d, was constructed in 1971 and commissioned in
1972. The WWTMP completed in 1995 refers to the study “The Woolwich Township Wastewater
Treatment Strategy” which stated a preferred strategy of construction of a new WWTP at St Jacobs to
treat both Elmira and St. Jacob’s wastewater with phasing out of the existing WWTPs on completion of
the new WWTP. This proposed plant was to be constructed directly across the Conestogo River from the
existing plant. However since that time, the St. Jacobs WWTP has been upgraded and expanded in 19992000 to include new headworks, sand filtration and UV disinfection.
Although average plant flows are only at 60% of design flows, there is little uncommitted capacity
remaining due to a significant I/I problem which is likely caused by the connection of basement drains to
the sewer. Similar to Elmira, the I/I problem is being addressed by the Township and the Region.
The treated effluent is discharged to the Conestoga River.
4.1.7.1.

Site Constraints

The St. Jacobs WWTP is located on the east side of the Village of St. Jacobs. The existing WWTP is
located within the floodplain of the Conestogo River. There is a 150 m buffer, outside of which lies
residential, commercial and industrial land.
4.1.7.2.

Receiving Water Constraints

The previous WWTMP included an assessment of Water Quality in the Conestogo River upstream of St.
Jacobs. This report noted that the GRCA regulates the stream flow during low flow conditions and
maintains it at a minimum of 2.1 m3/s upstream of the treatment plant.
The current Certificate of Approval includes very stringent effluent ammonia–nitrogen and phosphorus
concentrations which are lower than those specified by the scenarios developed for this Master Plan.
Background water quality indicated that the receiver is Policy 1 with respect to un-ionized ammonia and
Policy 2 for total phosphorus. The ambient nitrate concentration is within the CCME guideline.
Applying these limits to future flows results in un-ionized ammonia levels at less than PWQO at the edge
of allowable mixing zone of 25% for both 2031 and 2041 flows. In accordance with Policy 2 objectives,
the Total Phosphorus loading for the noted Scenarios were measured against the loading currently
approved by the Certificate of Approval. The results indicate that at 2041 flows, a slightly lower limit of
0.2 mg/L would be required to maintain TP loadings at the present design load. The plant currently
achieves an annual average of 0.2 mg/L.
Scenario 3 effluent nitrate (TN) concentrations resulted in downstream nitrate levels that were well within
CCME guidelines.
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Design Flow/Process Constraints

The St. Jacobs plant is rated for an average daily flow capacity of 1450 m3/d. The capacities of all unit
processes meet design flow requirements. The reported oxygen transfer capabilities of the mechanical
equipment may be overstated (information provided in the Certificate of Approval) resulting in a high
apparent availability. There are issues with cold temperature operation as the oxidation ditch operation
results in very low wastewater temperatures, and therefore, nitrification cannot be achieved. In addition,
the secondary clarifiers freeze over in very cold conditions.
Flow forecasts indicate that the average daily influent flow will exceed the plant capacity by the year
2016. The forecasted average daily flow reaches 1900 m3/d in 2031. This represents a significant
increase over the current capacity. Future capacity could be realized through the optimization of existing
tankage, however upgrades may need to be considered to accommodate future demands to 2041.
4.1.7.4.

Opportunities

It is recommended that optimization of the existing process be undertaken in the near term to address
deficiencies with the existing process, particularly related to cold temperature operation. Construction of
an aeration basin with a fine pore bubble aeration system would provide better control over low
temperatures and increased oxygen availability. This could be compared to a short term measure of
covering the oxidation ditch to address cold temperatures.
Through implementation of a wastewater Master Plan for the Township of Woolwich, I/I issues should be
further addressed. Consideration could be given to pumping wastewater to the Waterloo WWTP via the
City of Waterloo collection system.
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Baden/ New Hamburg WWTP

The New Hamburg plant is a Sequencing Batch Reactor (SBR) plant, constructed in 2000 at the site of the
former aerated and facultative lagoon based process, and intermittent sand filtration (“the New Hamburg
Process”). This new plant provides carbonaceous BOD removal, nitrification, biological and chemical
phosphorus removal, tertiary filtration, UV disinfection. The plant services the communities of Baden
and New Hamburg in the Township of Wilmot. There are two pump stations associated with the New
Hamburg Sewer system, the Baden and the Morningside Pumping stations. The previous Baden WWTP
was decommissioned and converted to a pumping station.
The Baden/New Hamburg WWTP has a rated capacity of 5200 m3/d. The plant receives all flows from
Baden and New Hamburg. The average 2003 flow was 3058 m3/d.
The effluent is discharged to an oxbow wetland upstream of the Nith River. A comprehensive receiving
water assimilative capacity study, completed as part of the Class EA for the new WWTP, identified that
both phosphorus and ammonia would be parameters of concern. As a result, the new plant incorporated
tertiary filtration, full year-round nitrification as well as UV disinfection to meet non-toxic effluent in
keeping with current MOE policy.
The design report completed for the recent upgrade/expansion indicates that Phase 1 of the current plant
was designed to meet requirements to 2016, with future allowances for Phase 2 to meet requirements to
2041. These allowances include provision for additional connection from another pumping station to the
headworks, diversion of peak flows to the equalization lagoon, and area for an additional SBR tank.
However, the population projections in this Master Plan exceed those originally projected in the New
Hamburg design.
4.1.8.1.

Site Constraints

The New Hamburg plant is located in Wilmot Township on the Concession south of Bleams Road. It is
surrounded by agricultural land beyond the 150m buffer.
4.1.8.2.

Receiving Water Constraints

The current Certificate of Approval includes the requirement for very stringent effluent ammonia–
nitrogen and phosphorus concentrations, which are more stringent than those specified by the scenarios
developed for this master plan.
Therefore to increase flows to the New Hamburg plant and maintain existing allowable Certificate of
Approval loadings would be difficult and require effluent polishing to very low values for TP and
ammonia. Alternatively the Region may consider supporting other initiatives to reduce loadings to the
Nith River (e.g. programs to address non-point source loadings).
4.1.8.3.

Design Flow/Process Constraints

The New Hamburg WWTP has a rated average flow capacity of 5200 m3/d. Forecasts indicate that the
plant average daily influent flow will increase to 5600 m3/d by 2016, and exceed the rated capacity.
The existing process consists of three Sequencing Batch Reactors (SBRs); however, the firm design
capacity of the plant is based on the capacity of two SBRs; re-rating the plant for three SBRs to 7800 m3/d
would require revisiting the Certificate of Approval limits.
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Opportunities

In addition to the available capacity of the third SBR, the building has an existing footprint for installation
of an additional tertiary filter. However, due to limitations with respect to receiving water assimilative
capacity, an allowance is included for effluent polishing to very low TP concentrations.
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Ayr WWTP

The Ayr WWTP is a package extended aeration plant that provides carbonaceous BOD removal,
nitrification, chemical phosphorus removal, disinfection and sludge thickening. The plant was originally
constructed in 1978, was upgraded and re-rated (2002) from 1182 m3/d to 1500 m3/d, and most recently
expanded to 3000 m3/d (2006).
4.1.9.1.

Site Constraints

The Ayr WWTP is a package extended aeration plant that provides carbonaceous BOD removal,
nitrification, chemical phosphorus removal, disinfection and sludge thickening. The plant was originally
constructed in 1978, was upgraded and re-rated (2002) from 1182 m3/d to 1500 m3/d, and most recently
expanded to 3000 m3/d (2006).
Treated effluent is discharged to the Nith River.
The Ayr WWTP is located south of the Town of Ayr, Township of North Dumfries. It is within the flood
plain along the Nith River and is adjacent to an ESPA. It is surrounded by flat agricultural land in
Wilmot Township on the Concession south of Bleams Road. It is surrounded by agricultural land beyond
the 150m buffer.
4.1.9.2.

Receiving Water Constraints

As part of the assimilative capacity work conducted for the 2003 Ayr WWT Capacity Expansion
Environmental Study Report, background quality was established to determine the most suitable effluent
criteria for the expanded plant. It was determined that the most relevant and recent quality data came
from the MOE Water Quality station at New Hamburg - 41 km upstream of the Ayr WWTP plant and
downstream of the New Hamburg WWTP outfall (Station No. 16018403202). Recognizing that the New
Hamburg Station data would be influenced by the New Hamburg WWTP outfall, the MOE requested that
additional sampling be conducted; as a result, five samples were taken in the summer, spring and early
fall of 2003 immediately upstream and downstream of the Ayr WWTP outfall.
The results were compared to the data from the New Hamburg station and it was determined that there
was a good correlation for temperature, and DO; but not for pH, ammonia and total phosphorus.
Background quality for pH, ammonia and total phosphorus were therefore based on recent sampling data.
Since samples were taken in warm months, the New Hamburg data was used to supplement the summer
sampling data for the winter months.
The downstream results of the 2003 sampling program indicate that the Nith River is a Policy 2 receiver
with respect to TP, Policy 1 with respect to un-ionized ammonia, and Policy 1 with respect to DO.
Ambient nitrate levels are above CCME guidelines.
As the receiving stream is Policy 2 with respect to total phosphorus, the projected Scenario 2 and 4
loadings were compared to current loadings as well as to the maximum allowable loading as per the
Certificate of Approval. The current Certificate of Approval TP levels are already very stringent at 0.25
mg/L, however a slight reduction in effluent TP to 0.2 mg/l results in compliance for flows to 2041.
The Ayr WWTP is currently required to nitrify. The current C of A provides effluent Ammonia-Nitrogen
limits of 3mg/l in summer and 5 mg/l in winter. The downstream unionized ammonia levels are found to
be above Policy 1 guidelines at future flows when using the current C of A criteria. However a reduction
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Ammonia – Nitrogen limits to 2 mg/l in winter and 1mg/l in summer results in compliance with Policy 1
objectives.
4.1.9.3.

Design Flow/Process Constraints

The current average day treatment capacity of the Ayr WWTP is 3000 m3/d. This capacity is sufficient to
treat projected flows until the year 2020. Master Plan projections include estimated flows in 2031 of
3500 m3/d and in 2041 of 3800 m3/d. Therefore, additional capacity may be required beyond 2021 to
accommodate the required demand to 2041.
4.1.9.4.

Opportunities

Recent work to reduce I/I flows have resulted in reduced flows to the plant to approximately 1300 m3/d.
Further reductions may result in sufficient plant capacity to meet future flows. Should expansion be
required, limitations of the receiving water may require additional effluent polishing to provide very low
TP concentrations. For the purposes of budgeting, a future expansion to 4500 m3/d has been assumed
with an allowance for enhanced phosphorus removal.
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Wellesley WWTP

The Wellesley WWTP is an extended aeration package plant that provides carbonaceous BOD removal,
chemical phosphorus removal, effluent polishing, ozone disinfection and sludge storage. The Wellesley
WWTP has a rated capacity of 1100 m3/d. Flows in 2003 averaged 548 m3/d. The original circular
package treatment plant operated as an extended aeration, activated sludge process which was duplicated
in the most recent expansion (1993). At that time, it was anticipated that Phase II would consist of a third
circular package treatment plant.
The effluent is discharged to the Nith River.
4.1.10.1.

Site Constraints

The Wellesley WWTP is located on the south side of the Town of Wellesley on the north bank of the Nith
River at the convergence with Mill Creek. At the 150 m buffer there is agricultural land surrounding the
plant. There are small commercial and industrial uses nearby, but very few residences in close proximity.
4.1.10.2.

Receiving Water Constraints

The previous WWTMP included a receiving water assessment for the Wellesley WWTP. In the absence
of more recent data the quality noted in this master plan was used as background quality for the mass
balance assessment.
The current Certificate of Approval includes very stringent effluent ammonia–nitrogen (TAN of 0.75
mg/L) and phosphorus concentrations. In some cases the limits specified by the Certificate of Approval
were more stringent than those specified by the scenarios developed for this master plan. In these cases,
the Certificate of Approval limits were used in place of the Scenario limits.
Background water quality indicated that the receiver is Policy 1 with respect to un-ionized ammonia and
Policy 2 for total phosphorus.
Using existing C of A ammonia limits, un-ionized ammonia concentrations at the edge of mixing zone
(25%) were well below the PWQO for both 2031 and 2041 flows. In accordance with Policy 2
objectives, the total phosphorus loading for the noted scenarios were measured against the loading
currently approved by the Certificate of Approval. The results indicate that for flows beyond the current
design flow, the TP effluent limit will need to be reduced to 0.2 to 0.3 mg/L to be in compliance with
Policy 2.
4.1.10.3.

Design Flow/Process Constraints

The average day capacity of the Wellesley plant is 1100 m3/d. The future wastewater flow projections
indicate that the average daily influent flow will exceed the plant capacity after the year 2016. The
average influent flow in the year 2003 was 553 m3/d. Therefore, plant upgrades for future flows will need
to be considered as the plant nears its rated capacity.
The WWTP currently experiences high fluctuations in flow due to high I/I. This causes process upsets as
the package plant design is not well suited to handling this variability. Consideration should be given to
construction of an equalization tank to mediate flows, or alternatively a different process (e.g. SBR)
which could better handle these variations without compromising effluent quality.
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The sensitive receiver is reflected in the low limits contained in the existing Certificate of Approval. Any
expansion may require effluent polishing to very low concentrations.

Region of Waterloo

P.N. 78148

Wastewater Treatment Master Plan – Final Report

4.2.

138

Review of Alternative Treatment Technologies

In Section 3, treatment scenarios were developed which assume increasingly stringent effluent quality
based on current regulatory experience across Canada as well as the limitations of available accepted
technologies. During preliminary design of each plant upgrade or expansion, technologies will be
reviewed in view of local constraints and opportunities in order to best meet the objectives of the process
upgrade, increase in flows, and desired effluent criteria.
A broad overview of treatment technologies including available and emerging technologies for
consideration was provided in Technical Memo #4 included in Appendix D1. This included a description
of advanced wastewater treatment technologies which focus on the removal of nutrients through
biological processes, i.e. Biological Nutrient Removal (BNR), as well as side stream treatments and
emerging technologies.
Technical Memo 4 also provides an overview of chemical precipitation, filtration and disinfection
alternatives which is not included in this Section.
4.2.1.

Biological Nitrogen and Phosphorus Removal

Wastewater treatment processes designed for biological nitrogen removal normally achieve this removal
through the sequential processes of nitrification and denitrification. Nitrification is the biological
conversion of nitrogen in the form of ammonia to nitrate and nitrite in an aerobic environment.
Denitrification is the biological reduction of nitrate or nitrite to nitrogen gas, which escapes to the
atmosphere. It takes place in the presence of nitrate and nitrite but in the absence of dissolved oxygen,
which is an anoxic environment, i.e., the organisms with the necessary enzyme system to use nitrate
instead of oxygen as the terminal electron acceptor. Denitrification also requires a carbon energy source
which can be the organic carbon material naturally present in the wastewater, or added to the process
from external sources (e.g. methanol added to the denitrification stage of the process), or self generated in
the process (nutrients released though the death of organisms in the process).

Biological phosphorus removal (BPR) is a phenomenon in which organisms in the activated sludge
microbial mass remove and intracellularly store a greater mass of phosphorus from the wastewater than
that which they require for basic metabolic purposes. For reliable BPR to take place, the activated sludge
mass must be subjected to a truly anaerobic state, defined as the absence of both dissolved oxygen and/or
nitrate/nitrite. While in this anaerobic state, a certain minimum quantity of simple carbon based food
(substrate), must be available to the organisms for storage. The most important substrates for BPR are
short chain volatile fatty acids (VFAs), principally acetic and proprionic acid which are often generated
on-site at the WWTP through primary sludge fermentation.

There are several process configurations designed for simultaneous biological nitrogen and phosphorus
removal. These are commonly termed biological nutrient removal, or BNR, processes. BNR is an
activated sludge process whereby the environment in a bioreactor is manipulated to favour the growth of a
given organism. To achieve the environment required for the nutrient removal processes described above,
there are a number of conditioned zones, each with a carefully manipulated environment, as follows.
 ٿAerobic – dissolved oxygen (DO) is present and nitrates may or may not be present. Nitrification
and COD removal occurs here.
 ٿAnoxic – DO is not present and nitrates are present. Denitrification occurs in this zone. This
step is limited by the amount of nitrate in the recycled aerobic effluent.
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 ٿAnaerobic – DO is not present, nitrate is not present. Total phosphorus (TP) removal occurs in
this zone.
BNR is ideal for plants having an effluent phosphorus requirement of >1 mg/L. For effluent requirements
less than 1 mg/L, the more feasible and economical approach is to apply BNR to reduce the TP
concentration to 1 mg/l, and then use subsequent chemical addition for further TP reduction. BNR has
been proven successful in improving effluent quality and at the same time reducing energy costs and
space requirements. It is a reliable and efficient method of treatment and the number of installations in
Canada is expected to grow.

Typical treated effluent BNR limits are as follows:
 ٿAmmonia

1 to 10 mg/L

 ٿTotal Nitrogen

6 to 15 mg/L

 ٿTotal phosphorus

0.25 to 0.5 mg/L

Advanced Nutrient Removal (ANR) incorporates complex BNR configurations with multi-pass, multisludge processes, side stream treatment etc to achieve even lower effluent limits. Typically these treated
effluent limits are as follows;
ٿ

Ammonia

<1 mg/L

ٿ

Total Nitrogen

2 to 3 mg/L

ٿ

Total phosphorus

<0.3 mg/L

It is noted that at low nutrient levels, BOD and TSS effluent concentration limits are not relevant.
Kelowna BC was the first application of BNR in cold weather climate. Now BNR technology has been
implemented at numerous installations across Canada. The commissioning of Ontario’s first large scale
BNR facility at Sault Ste. Marie’s East End Water Pollution Control Plant has just been completed, which
includes step feed for storm flows which during design was determined to provide the best combination
of economy, performance and ease of operation.
Generally, the capital and operations costs of a BNR system have been found to be slightly greater that
that of a conventional (carbon reduction only) activated sludge system. However with this type of
system, costs savings are realized with the reduction of chemical costs as well as chemical transportation
and storage costs. Also, energy consumption has been shown to be significantly lower than that of a
conventional activated sludge system.
Overall, despite the slightly higher capital and operations and maintenance costs, this is a reliable, highly
flexible technology that produces a higher quality effluent with lower chemical and energy consumption.
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Process Variations

4.2.2.1.

Second Stage Suspended Growth Process

The Second Stage Suspended Growth process is essentially two activated sludge plants in series. The
first stage is aggressively designed and operated as a high rate system for carbonaceous removal only
while the second stage is designed and operated at a lower rate for ammonia oxidation. Some of the
earliest activated sludge plant nitrification upgrades in North America were second stage additions to an
original high rate carbonaceous removal plant. Accordingly the technology is mature, although more
recent developments have been to use single stage systems or second stage fixed media systems because
of cost and/or space considerations.
The second stage suspended growth technology is capable of achieving relatively low levels of treated
effluent ammonia nitrogen concentrations to below 2 mg/L.
4.2.2.2.

Integrated Fixed Film Activated Sludge (IFAS)

This technology is a modification to the activated sludge process. A fixed surface is installed in the
aeration tank providing a medium upon which microorganisms can grow. Multiple processes are carried
out within the same tank, where BOD reduction and denitrification occur in the activated sludge and
nitrification is carried out by the fixed film surface. By inserting a fixed surface into the aeration basin,
microorganisms are not washed out with the effluent and a greater sludge age and biomass concentration
is achieved.
IFAS may consist of a fixed bed type (e.g. Ringlace, Bioweb (cord)) or moving bed (e.g. Caplor, Linpor
(sponge), Kaldnes, Hydroxyl, Entex (plastic)). Moving bed installations have lower clarifier size
requirements, HRT requirements and operating MLSS and biofilm surface areas requirements increase,
compared to fixed bed type.
IFAS has been shown to be stable and resistant to organic and hydraulic shock loadings. The biomass
present in the reactor increases significantly (approximately double) resulting in higher SRTs. However,
the clarifier only “sees” the normal MLSS. Effluent screens retain the media (moving bed) in the aeration
basin and prevent washout.
This is a relatively new application in Canada with most existing installations concentrated in Europe.
Currently installations in Ontario include the Peterborough WWTP, and a pilot study at Waterdown and
Lakeview WPCPs. The exact operations and maintenance implications are still being study and in fact is
one of the objectives of the Lakeview pilot study.
Hanging fixed film IFAS technology is perhaps better suited for installation in existing high rate activated
sludge systems that must achieve an intermediate level of ammonia removal rather than in systems that
must achieve very low effluent ammonia concentrations. Achieving low effluent ammonia concentrations
in an activated sludge system requires that the system be operated at a relatively low food to microorganism (F:M) loading and long solids retention time (SRT). The Kaldnes moving bed reactor claims to
achieve effluent ammonia concentrations of less than 6 mg/l in winter and 3 mg/l in summer. Under such
operating conditions, little biomass develops on the media.
Full scale applications of free-floating media have demonstrated the ability of the technology to achieve
treated effluent NH3-N concentrations of <2 mg/L during winter operation at 10 °C. However it is
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recommended that pilot and/or full-scale demonstration study be done to assist in the design of a sitespecific system.
4.2.2.3.

Membrane Biological Reactors (MBR)

Membrane Biological Reactors (MBR) use microfiltration for biomass/liquid separation. They can be
installed as a separate process or directly with the bioreactor tank. For immersed membranes, hollow
fibre and plate style are most common. In some systems, pumps withdraw the effluent; while with others,
the interstitial space between membranes drains by gravity. They provide the treatment of clarification,
aeration and filtration in one unit and provide a significantly higher effluent quality than the conventional
activated sludge process.
When coupled with BNR, this is commonly referred to as membrane Biological Nutrient Removal
(MBNR). MBR technologies provide total solids retention at any biomass concentration and provide
protection against pathogens, including some pathogens that are chlorine resistant. MBRs stand up well
against short term flow variations and provide stable conditions for slow growing organisms. They can be
easily retrofitted into existing systems and require much smaller footprints for new facilities. A reduced
footprint is the result of elimination of the need for secondary clarifiers and smaller bioreactors.
The effluent quality produced using membrane technology is significantly higher than the conventional
activated sludge treatment alone. Excellent TSS and BOD reductions are normally achieved (less than 1
mg TSS/L and 5 mg BOD/L). In addition, membranes remove a substantial fraction of the influent
bacteria; hence, disinfection requirements would be reduced. Membrane treatment would readily achieve
less than 2 mg/L ammonia.
The membranes are hydraulically limited and higher flows lead to decreased periods between recovery
cleans. The system is relatively flexible.
From a process perspective, the largest drawback of MBR technology is the tendency of membranes to
foul. Fouling can be prevented with a strict cleaning regimen; however, with this comes high chemical
and energy costs. This is still an emerging and improving technology. Early plants have suffered from
mechanical problems as well as meeting peak flow requirements, and have not always met specified
performance requirements in terms of throughput. Current research is looking at various ways to
minimize fouling.
Currently the most pressing disadvantage to MBR technology is the very high cost associated with the
high energy usage due to the amount of aeration or pumping required to prevent solids deposition on
membranes. Additional air is also required for cleaning. Advancements in MBR technology have
brought significant reductions in oxygen requirements. Over the past 13 years capital cost as well as
aeration requirements have decreased by about a factor of 5 while flow output per unit has increased by a
factor of 9 and advancement in the technology is expected to further reduce costs.
There is considerable interest in membranes in the wastewater industry with the number of membrane
suppliers increasing from 3 to 8 in the last five years. Costs are continuing to drop and new entrants to the
market will generate innovation.
Membrane technology is in its infancy in wastewater treatment applications. There are currently 1000
installations worldwide. Most of the existing plants are quite small, including two in Ontario in Creemore
and Port McNicoll. It is also being actively studied for main plant at the City of Hamilton. In Europe,
slightly larger plants have been installed. There are two large facilities are now being constructed in
North America, including Traverse City, MI – 10.5 MGD and King County, WA – 27 MGD.
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Biological Aerated Filter (BAF)

BAF is similar to potable water rapid filtration, except that the media is constantly aerated. It can be
operated either in downflow (counter current) or in upflow (co-current) modes, with either heavier-thanwater or lighter-than-water media. The filters are backwashed regularly, the frequency depending on the
loading. No secondary clarifiers are needed due to the filtering action of the media.
BAF design can be tailored to meet varying effluent parameters. The design loading can be increased as
the effluent ammonia concentration is relaxed. Alternatively, split stream treatment can be employed to
achieve intermediate ammonia levels.
The attached growth nature of the process makes the system capable of handling relatively high
fluctuations in hydraulic and nitrogen loading. BAFs are relatively compact, so would fit within the space
constraints of most plants.
BAFs have been used extensively in Europe for the last 10 years and have more recently been installed in
North America. There are several full scale installations in Europe and pilot installations have been
operated in North America for tertiary nitrification. They are presently installed in Windsor and Thunder
Bay and operating well.
4.2.2.5.

Nitrifying Trickling Filters (NTF)

Nitrifying trickling filters (NTF) are similar to secondary treatment trickling filters. However, when fed
with secondary effluent, there is no need for clarifiers after the filters. Secondary effluent and recycle
flow is pumped to the top surface and allowed to percolate through the bed. NTFs are more susceptible to
predator induced degradation of performance. Accordingly, measures are usually incorporated to control
flies, snails, worms and other macrofauna.
The attached growth nature of the process makes the system capable of handling normal fluctuations in
hydraulic and nitrogen loading, generally in the range of ± 50 percent of the average design load.
This process can be expanded as required to suit additional flows by adding filters. However, NTFs are
incompatible with biological nitrogen removal and/or phosphorus removal.
NTF have been used in North America and Europe for nitrification of secondary effluents.
4.2.2.6.

Rotating Biological Contactors (RBCs)

Rotating biological contactors (RBCs) can be used as an attached growth second stage, just as with
trickling filters or biological aerated filters. Similarly, there is no need for secondary clarifiers; the
effluent solids are generally as low or lower than the secondary effluent solids concentration. Media
modules are attached to a central shaft, with the entire assembly rotated by a motor mounted at one end.
Supplementary air is generally provided in nitrifying installations to ensure adequate oxygen
concentrations are maintained. Secondary effluent is fed to the initial and subsequent stages in a step feed
pattern.
Performance is contingent on excellent upstream BOD and TSS removal. Alternatively, split stream
treatment can be employed to achieve intermediate ammonia levels. Wastewater temperature affects
nitrification performance significantly.
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RBCs have been used in North America for nitrification of secondary effluents. They are installed at
Guelph and Niagara Falls WWTPs.
4.2.2.7.

Biological Nitrifying Fluidized Beds

Fluidized bed treatment relies on generating a fluidized bed of support media in an upward flow of
wastewater. The media usually is graded sand with an effective diameter of about 1.0 mm, on which the
nitrifying bacteria grow. Oxygen needed for the oxidation of the ammonia has to be introduced at the
bottom of the reactor. To minimize space requirements, it is necessary to achieve very high oxygen levels
which can be achieved by using oxygen and high pressures. A proven method is a deep shaft system that
can enable a high dissolved oxygen concentration. A sand cleaning/biomass separation device removes
excess biomass and maintains the sand in the reactor. No secondary clarification is needed, assuming the
influent is of good quality.
Fluidized Bed treatment systems are not widely used for municipal wastewater treatment. A small number
of systems are used for industrial treatment including nitrification.
4.2.3.

Side Stream Treatments

Side stream treatments are typically implemented for high strength side streams such as sludge
dewatering return, supernatant, etc. For example, in a typical WWTP, the recycle side stream nitrogen
load may be up to 3 – 5% of the total influent flow and 15-35% of the nitrogen load.
Side stream treatments more commonly used include the following (more detailed description in Tech
Memo 4):
Sharon – the Sharon process is a single reactor system (heated) which addresses the recycle side stream
nitrogen load, by converting ammonia to nitrogen removing it from the main stream. There are several
applications in the Netherlands, with one project reported in North America in New York, NY, to be
commissioned this year.
InNitri – the InNitri (Inexpensive Nitrification) process is where nitroso- and nitro- bacteria are grown in
a side stream reactor on a high strength ammonia recycle stream, then transported to a mainstream
reactor. Therefore it converts the recycle side stream ammonia nitrogen load and creates a nitrifying
biomass with which to bioaugment the main stream reactor reducing the SRT needed to nitrify in the
main stream.
Anammox – the Anammox (Anaerobic ammonium Oxidation) process includes a bacterium which
includes in its metabolic pathway the anaerobic oxidation of nitrite and ammonium. There is currently a
full scale demonstration of this process at the Rotterdam Netherlands Dorkhaven plant (which is not
presently functioning at full capacity). However, as of yet, this process is not commercialized.
Ammonia Stripping - ammonia stripping would be an add-on process in which the pH of the wastewater
would be raised to ~10.6 to ~11.5 in order to convert NH4+ to NH3(g). The high pH wastewater would be
passed through a trickle-flow packed tower with counter-current air flow. A second pH adjustment using
acid addition is necessary prior to discharge to a receiving waterbody.
Selective Ion Exchange - Filtered effluent is directed to a downflow packed bed ion adsorption column.
Once the exchange capacity of the media is exhausted, the bed is backwashed to remove solids and then is
regenerated with a concentrated brine solution.
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Breakpoint Chlorine - This process has been adopted from the water treatment industry. Chlorine, when
initially added to water containing ammonia, results in the formation of chloramines (NH2Cl and NHCl2)
which produces a combined chlorine residual. The addition of more chlorine reacts with the chloramines
resulting in nitrogen gas as a principal product and a reduction in the combined chlorine residual.
4.2.4.

Trends in Application of Nutrient Removal Technologies

Upgrading of existing facilities for NH3, TN, and TP removal becoming common. Plant owners are under
pressure to use high rate, compact processes to reduce costs and site requirements, i.e., do more with less.
The single sludge activated sludge process is most common for nitrification, nitrogen removal, and
biological phosphorus removal (biological nutrient removal or BNR).
Modifications of the activated sludge process aimed at achieving high rate nitrification or N removal
include, being most commonly applied include:
 ٿStep feed and RAS re-aeration processes
 ٿHybrid suspended/attached growth processed (Ringlace, Captor, Linpor, etc.)
 ٿMembrane bioreactors.
 ٿTertiary fixed growth nitrification processes (NTFs, BAFs) used in 2-stage processes.
 ٿReturn liquor treatment for nitrification and N removal.
4.2.4.1.

Canada

Historically, nitrification technology has not been widely applied across Canada. Most municipal
WWTPs operate under discharge permits issued by the Environment Department of the provincial
government. Many of these plants have not been required to remove ammonia because the regulatory
body allows the determination of toxicity of treated wastewater to be made at the boundary of the initial
mixing zone (i.e., after dilution) rather than in the undiluted effluent. However, in recent years, several
provincial Environment Departments have become increasingly concerned about ammonia toxicity and
the additional nutrient (primarily nitrogen and phosphorus) loading associated with treated municipal
effluent discharged to surface waters. In several large population centres, the cost of nitrification is
prohibitive, and thought to outweigh the benefits to the receiving environment. For these reasons, it is
useful to examine the current application of nitrification and nutrient removal technologies in a number of
Canadian provinces.
In Ontario, Metropolitan Toronto operates three large conventional activated sludge plants – the Humber
WWTP, the Main WWTP and the Highland Creek WWTP. In-plant chemical addition is used to meet an
effluent total P limit of <1.0 mg/L. At this time, none of these plants are required to nitrify as it is
believed that the effluent is rapidly dispersed in Lake Ontario. Further, the cost of upgrading the three
Toronto plants for nitrification is extremely high, in the order of $500 million.
The Region of Peel and City of Hamilton are considering MBR technology for WWTPs due to sensitive
receivers and limited space for expansion.
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There are several secondary and tertiary WWTPs in Ontario that are designed to meet site specific
effluent ammonia and/or total N and total P limits, including London, Thunder Bay, Guelph and the
ROW.
In other provinces the effluent standards are dictated by the receiving water body. For example, the plants
serving communities in the Okanagan Valley of Central British Columbia which discharge directly into
the Okanagan Lake System (Kelowna, Westbank, Penticton, Summerland, Lake Country) are required to
meet extremely stringent effluent standards with regard to BOD, TSS, total nitrogen and total phosphorus
concentrations, and fecal/total coliforms. These plants are BNR activated sludge plants designed for yearround nitrification, denitrification, biological phosphorus removal and effluent disinfection.
The four largest cities in Alberta (Calgary, Edmonton, Red Deer and Lethbridge) are all in the process of
upgrading their activated sludge WWTPs for nitrification (effluent ammonia limit of 5/10 mg N/L in
summer/winter), phosphorus removal, and effluent disinfection.
In Calgary, the Bonnybrook and Fish Creek WWTPs have been required to remove phosphorus to below
1.0 mg/L since the early 1980’s. This limit was initially met using chemical phosphorus removal with
alum addition. In the late 1980’s, the City was required to meet seasonal nitrification at the Bonnybrook
WWTP, and embarked on a program to retrofit the entire plant to biological nutrient removal in three
stages. The City of Edmonton put a program in place to achieve the future effluent requirements by 2005
using BNR technology. The tertiary upgrades are now complete and in operation. The Red Deer and
Lethbridge WWTPs have recently been retrofitted to BNR to meet the meet the requirements for
nitrification, phosphorus removal and effluent disinfection.
4.2.4.2.

USA

Nitrification has been required at various locations throughout the United States over the past 20 to 30
years. During that period discharge regulations have changed, sources of funding for these facilities have
changed, and treatment technologies have evolved to respond to these changes. In the early 1970’s when
nitrification was required primarily to protect minimum dissolved oxygen concentrations in receiving
streams, funding was available from the federal government resulting in little pressure to truly optimize
treatment facilities. Consequently, nitrification facilities were normally implemented as suspended
growth, activated sludge systems, often as a two-stage system. Essentially all nitrifying high purity
oxygen activated sludge (HPOAS) plants constructed during the U.S. EPA Construction Grants program
were developed in the two-stage configuration.
Over the past decade, particularly the past five years, economic pressures and the need to incorporate
nitrification, and many times denitrification and phosphorus removal, into plants with extreme site
constraints have led to detailed investigation of alternative processes. Recognizing that the key issue for
reliable nitrification is achieving the correct minimum sludge age, several activated sludge modifications
and combination fixed-film and suspended growth systems have been investigated. The general objective
has been to find ways in which additional sludge age can be attained while not dramatically increasing
aeration basin volume. These have included the following:
ٿ
Step feed, suspended growth activated sludge – step feeding increases the effective sludge age
and enables nitrification in a smaller aeration volume.
ٿ
Simultaneous suspended and attached growth using a material suspended in the reactor, such as
Ringlace, Captor, or Linpor – the suspended material provides a fixed site for biological growth thereby
increasing the effective sludge age for a given tankage and enables, allegedly, nitrification in less tankage.
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ٿ
Tertiary (or second stage) nitrification with attached growth whereby a portion, if not all, of the
carbonaceous effluent, prior to solids separation, is passed through a combination suspended and attached
growth basin where nitrification takes place.
ٿ
Tertiary (or second stage) nitrifying biotowers – traditional biotower technology applied in a
nitrification mode operating on clarified effluent from the carbonaceous treatment step. These may be
operated without additional clarifiers following them depending upon the quality of the carbonaceous
effluent and the final discharge quality objectives.
ٿ
Tertiary (or second stage) nitrifying biological aerated filters (BAF) – similar to the trickling
filter option above except that BAF technology is used.
ٿ
Membrane bioreactor – a process that allows increased sludge age necessary to achieve single
stage carbonaceous treatment and nitrification in a relatively small aeration tankage. Microfilter
membranes are immersed into the mixed liquor, the process is operated at very high mixed liquor
concentrations (up to 12,000 mg/L), and the treated liquid is pulled through the membranes by pump
suction. The membranes effectively replace final clarifiers, filters, and reduce disinfection requirements.
Many of the options listed above are now being designed or constructed for full-scale application. The
most traditional approach until the past few years has been to install single-stage nitrifying activated
sludge with aeration tankage adequate to achieve the sludge age necessary for nitrifying. There is,
presently, a strong move away from this traditional approach toward those processes listed above, with
the incentives being primarily cost and plant site constraints.
4.2.5.

Future Requirements at Regional WWTPs

The trend in WWTP upgrades focuses on improved nutrient removal technologies. Technologies are
expected to continue to improve in reliability and operational flexibility to meet these demands. For the
purposes of this Master Plan, general recommendations are made with respect to necessary upgrades and
the required space to accommodate expansions. Review of appropriate technologies for upgrades and
expansion to specific plants will be completed through a preliminary design considering all constraints
and opportunities at that time.
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SERVICING STRATEGIES

Given the future growth, effluent quality requirements and constraints and opportunities identified in the
previous sections, we identified and developed servicing strategies for the Region from a wastewater
treatment, and in the case of the East Side area, a sanitary sewerage servicing perspective.

5.1.

Status of 1995 WWTP Recommendations

The previous WWTMP (March 1995, Gore & Storrie Consulting Engineers) identified the following
treatment and/or unserviced area alternatives:


“Constructing new plants to either supersede or augment existing plants.



Removing existing plants from service and replacing with pumping stations to divert flow to other
plants.



Limiting the capacity of plants to their present level of construction and allowing them to serve out
their remaining useful life with the minimum of additional capital expenditure.



Expanding or upgrading existing plants to treat additional flow as required.

Possibilities for the currently unserviced areas are as follows:


Construction of new plants within currently non-serviced areas.



Pumping wastewater to existing plants.



Treating wastewater by means other than by provision of full service, such as communal systems or
individual septic tanks.

Consideration of these possibilities resulted initially in an almost unlimited number of wastewater
treatment alternatives, from continuing to operate the existing eleven plants, to providing one
consolidated Regional plant and the many possible combinations of existing and new plants.” 1
Given there are two major waterways within the ROW, the Nith River and the Grand River and its
tributaries, the alternatives developed by the previous WWTMP were separated relative to each. The
Grand River watershed area was further subdivided into two areas given at least two WWTP discharges
would be required given the receiver characteristics at the time. This was confirmed as part of our work
as outlined in Section 3. The servicing alternatives were subdivided as follows:

•

Sub Area 1 – Elmira, St. Jacobs, Waterloo

•

Sub Area 2 – Kitchener, Hespeler, Preston, Galt

•

Sub Area 3 – Wellesley, Baden/New Hamburg, Ayr

1 From WWTMP, March 1995, Gore & Storrie Consulting Engineers.
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A total of 14 alternatives were developed as part of the previous WWTMP:
-

2 for Sub Area 1;

-

10 for Sub Area 2; and

-

2 for Sub Area 3.

Each was evaluated on environmental, technical and economic merits as per Class EA requirements
(Phase 1 and 2 aspects), for Sub Area alternatives ranging from maintaining existing wastewater
treatment facilities to combining in part or in whole for each. Single and consolidated facilities (for the
most part), were ruled out given the potential to expand most of the existing WWTP facilities given
sufficient land area is available to maintain buffering with adjacent land uses for most. The preferred
wastewater treatment strategy identified by the previous WWTMP is as follows:
Sub Area 1 - Elmira, St. Jacobs, Waterloo
Decommission the Elmira WWTP once maximum capacity is reached, and transfer all sewage flows to a
new WWTP to be constructed across from the existing WWTP in St. Jacobs. This was subject to the
Woolwich Wastewater Treatment Strategy Class EA underway at the time. This recommendation was
based on the limitations of Canagagigue Creek to assimilate further flows beyond the current rated
capacity of the Elmira WWTP.
Sub Area 2 – Kitchener/Hespeler/Preston/Galt
Maintaining ongoing expansion of the Kitchener, Hespeler and Galt WWTPs, and maximizing treatment
capacity at the Preston WWTP, with sewage flows in excess of rated capacity being transferred to the
Galt WWTP.
Sub Area 3 – Wellesley/Baden/New Hamburg/Ayr
Expanding the Wellesley WWTP, Ayr WWTP and Baden/New Hamburg WWTP as needed, subject to
carrying out a detailed assessment of the Nith River’s assimilative capacity and plant performance for
each. This is the primary determinant for the maximum treatment capacity at each facility.
The previous WWTMP did not recommend a single large scale wastewater treatment facility given that at
least three are required based on watershed characteristics within the Region. Although the potential for a
Great Lakes Water Supply for the Region was being reviewed at the time the previous WWTMP was
being completed, an alternative involving treatment at Lake Erie was not reviewed. This may have to be/
should be considered as part of a future update of this Master Plan given the Water Supply Strategy
Update work currently underway.

The preferred wastewater treatment strategy recommended by the previous WWTMP also included the
following activities to prevent the need for ongoing wastewater treatment expansions, or at the very least
optimize WWTP performance to move expansion requirements forward well into the future. These are as
follows:
•

Communal systems be used in unserviced/site specific areas of the Region on a case by case basis as
per guidelines developed specifically for the ROW (Communal Wastewater Treatment System Study,
September 1993, CH2M Hill Engineering Ltd.). This document provides guidelines for small scale
communal systems in rural areas involving surface and/or subsurface disposal.
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•

I/I Reduction – The previous WWTMP identified high I/I volumes relative to the Baden/New
Hamburg, Elmira, Waterloo, Preston, Hespeler, Wellesley and Ayr WWTPs. Base I/I and/or rainfall
induced I/I reduction would reduce the need for future expansions. At the very least, I/I reduction
delays expansion needs into the future. Therefore study, investigative and/or other activities that lead
to significant I/I reductions to within 10% of a WWTP’s capacity (this varies subject to the nature and
volume of base and rainfall induced I/I relative to each WWTP), generally provides positive
economic benefit for the investment made. A number of I/I investigative studies were implemented
in advance of and following the previous WWTMP by the individual municipalities responsible for
their collection systems. As an example, the I/I Reduction program in Ayr resulted in a reduction of
plant flows of between 20 and 25%. The I/I problem identified in St. Jacobs is also being
investigated with the Township of Woolwich, with speculation that it is likely due to basement tile
drain connections to sanitary sewers. The Region participates in other I/I reduction programs, but
does not have further data from the other individual municipalities.

•

Water Efficiency Programs – One of the major resource constraints to future growth within the
Region is water supply. The ROW currently obtains water from groundwater sources and/or the
Grand River. The ROW is currently completing a Water Supply Strategy Update which tentatively
calls for a Great Lakes Water Supply to be implemented in the next 25-35 years. In the interim, the
ROW has one of the most progressive and successful water efficiency programs in Ontario. The
estimated water savings in 2005 was approximately 5.5 MLD. The targeted cumulative water savings
from 2001 to 2005 is over 8 MLD. The Region’s water efficiency program includes:
- The implementation of water conservation kits, savings related to toilet dam installations,
aerator installations and shower head replacements;
- The implementation of low flow toilets for new home construction, and retrofit programs
for existing;
- Institutional initiatives with school boards for water reuse;
- Industrial and commercial initiatives to reduce water use (e.g. restaurant pre-rinse spray
valve);
- Community education programs regarding water conservation and resource protection.

•

WWTP Optimization – The previous WWTMP identified the benefits of optimizing WWTP
processes and operations.

•

Industrial Pretreatment – Wastewater flows and loadings are governed by the ROW’s municipal
sewer use bylaw. Should bylaw conditions or parameters not be met, a surcharge agreement would
have to be entered into with a given industry to compensate for the additional cost incurred by the
Region to treat these wastes at the Region’s WWTPs. Such enforcement would reduce tankage
requirements and decrease the complexities of the treatment processes to be implemented now and
into the future.

•

Hauled Waste Handling - Excerpts from the previous WWTMP for this aspect is included in
Appendix E1, along with the executive summary for the Biosolids Master Plan. The Region’s
Biosolids Master Plan (September 2003, Hydromantis and Acres Associated), addresses biosolids and
septage hauling in the Region and at each WWTP as part of recommended works.
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2007 WWTMP Update

5.2.

The recommendations from the 1995 WWTMP were reviewed and updated within the scope of this
WWTMP, as follows:
•

Communal systems – Continuation of the current policy with respect to communal systems is
recommended to be maintained.

•

I/I Reduction – It is recommended that all initiatives to reduce I/I thereby increasing available
capacity at existing WWTPs continue to be pursued to reduce/delay future WWTP requirements as
identified by this WWTMP update.

•

Water Efficiency Programs – It is recommended that water efficiency initiatives and the resulting
sewerage flow reductions that ensue, continue to be pursued to reduce/delay future WWTP
requirements as identified by this WWTMP update.

•

WWTP Optimization – Pursuant to this objective, field investigations, literature/background
document reviews and Biowin modelling were completed as part of this WWTMP update for the five
major WWTPs on the Grand River. Our work identified constraints and opportunities with respect to
each WWTP to identify opportunities to optimize current performance and operation to minimize
future needs and/or requirements (See Section 4). These outputs have been factored into each of the
alternatives developed discussed later, and related timing needs.

•

Industrial Pretreatment – We recommend current best practices management initiatives and sewer
use bylaw controls, with resulting sewage flows/loadings reductions, continue to be pursued on a case
by case basis to reduce/delay future WWTP requirements as identified by this WWTMP update.

•

Watershed Management – Given the watershed impacts identified in the previous WWTMP, the
implementation of Source Water Protection legislation moving forward, and the consequence of a
possible Great Lakes water supply to the Region, it is imperative to implement the previous
WWTMP recommendation to develop a Watershed Management Strategy for the Grand River to
address all of the above issues and concerns. Confirmation of requirements and timing of ROW
WWTP upgrades will provide an important input into this strategy. The Region and GRCA are
proceeding with Source Water Protection activities for the Grand River watershed in collaboration
with engaged municipalities. From a Regional perspective, this will include assessment of impacts
on the Grand River (See Section 3); upstream contributions from the City of Guelph via the Speed
River; and impacts on Grand River communities downstream, including Paris, Brantford and
Haldimand-Norfolk County.

In addition to the previously reviewed alternatives, other non-traditional servicing approaches were also
investigated in this Master Plan update. This could include grey water reuse for alternate disposal, or
reclaiming treated sewage flows from wastewater treatment facilities and using this for non-potable
uses.
•

Grey Water Reuse – Although not a substitute for treatment or disposal, the recycling of grey-water
or reducing actual flows will help reduce long term capital costs. The conservation methods that
could be employed for this include:
¾

Encouraging or legislating the use of recycling grey-water in industrial areas.

¾

This can be done at a corporate level through the use of on-site recycling of wastewater such as
cooling water, irrigation and toilet flushing.
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At the municipal level, the use of grey-water becomes more complex and very complex due to the need
for dual plumbing systems. A WWTP would have to provide a storage facility with high quality treated
effluent for sale to the general public or industry. A grey-water distribution system would also have to be
developed to make the water available to customers. Such a system would have to be colour coded to
ensure there are no accidental cross- connections between the potable water system and grey-water (nonpotable) system. The system would have to be metered to provide accurate billing capability. The Region
would also have to encourage or mandate that customers use large quantities of grey-water continuously
through the year to make the capital and operating investment cost effective.
The ROW and local area municipalities would encourage conservation minded corporations to develop in
specific areas of the Region so that the use of grey-water can be promoted. Such areas could be examples
of the use of “Green” technologies. Although the use of conservation technologies may not result in
substantive infrastructure cost (there will actually be an increase in costs because of the grey-water
infrastructure), the system would reduce the amount ground water that would normally be used. This
could increase the long term viability and reliability of the ground water supply. Examples of grey water
reuse and the level of treatment required to achieve this are shown by Table 5.1.
Table 5. 1: Examples of Grey Water Reuse
Category of
Wastewater reuse
Urban Use
• Unrestricted

•

Restricted
access
irrigation

Agricultural
irrigation
• Food Crops
•

Non-food crops
and food crops
consumed after
processing

Region of Waterloo

5.2.1.1.1.

Treatment Goals

Secondary, filtration, disinfection
BOD5 : 10 mg/L;
Turbidity: 2NTU
Fecal coliform: ND/100 mL
Cl2 residual: 1mg/L; pH 6 to 9
Secondary and disinfection
BOD5 : 30 mg/L;
TSS: 30 mg/L
Fecal coliform: 200/100 mL
Cl2 residual: 1mg/L; pH 6 to 9

Secondary, filtration, disinfection
BOD5 : 10 mg/L;
Turbidity: 2NTU
Fecal coliform: ND/100 mL
Cl2 residual: 1mg/L; pH 6 to 9
Secondary and disinfection
BOD5 : 30 mg/L; TSS: 30 mg/L
Fecal coliform: 200/100 mL
Cl2 residual: 1mg/L; pH 6 to 9

5.2.1.1.2.

Example
Applications

Landscape irrigation: Parks,
playgrounds, school yards;
Fire protection; Construction;
Ornamental fountains;
Impoundments; In-building
uses: toilet flushing, air
conditioning
Irrigation of areas where
public access is infrequent
and controlled
Golf courses; Cemeteries;
Residential; Greenbelts

Crops grown for human
consumption and consumed
uncooked
Fodder, fiber seed crops,
pastures, commercial
nurseries, sod farms
commercial aquaculture
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Environmental
enhancement

Groundwater
recharge
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Secondary, filtration, disinfection
BOD5 : 10 mg/L; Turbidity: 2NTU
Fecal coliform: ND/100 mL
Cl2 residual: 1mg/L; pH 6 to 9
Secondary and disinfection
BOD5 : 30 mg/L; TSS: 30 mg/L
Fecal coliform: 200/100 mL
Cl2 residual: 1mg/L; pH 6 to 9

Site specific treatment levels comparable
to unrestricted urban uses
Dissolved oxygen; pH coliform
organisms; Nutrients
Site specific

Industrial reuse

Secondary and disinfection
BOD5 : 30 mg/L; TSS: 30 mg/L
Fecal coliform: 200/100 mL
Cl2 residual: 1mg/L; pH 6 to 9

Potable reuse

Safe drinking water requirements

No limitations on bodycontact: lakes and pond used
for swimming, snowmaking

Fishing, boating, and other
non-contact recreational
activities
Use of reclaimed wastewater
to create artificial wetlands,
enhance natural wetlands and
sustain stream flows
Groundwater replenishment
Salt water intrusion control
Subsidence control
Cooling-system make-up
water, process waters, boiler
feed water, construction
activities and washdown
waters
Blending with municipal
water supply
Pipe to pipe supply

The combination of increasing pressure on water resources, and the possibility of deriving beneficial uses
for wastewater, has driven the process of wastewater reclamation or reuse to the forefront. The major
needs for wastewater reclamation and reuse is the need for alternative water sources to satisfy water
requirements for irrigation, industry, urban potable and non-potable water application due to large growth
in urban areas. As legislated water quality requirements increase and water treatment technologies
become more reliable and affordable, the ability to economically reuse wastewater improves. The use of
recycled wastewater is dependent upon the quantity needed and the quality of the water required. Casespecific treatment of reused wastewater for certain uses is however important to insure public safety. The
following provides representative water grey use/reclamation configurations. (Reference: Water Quality
Management Library “Wastewater Reclamation and Reuse” 1998)

5.2.1.1.3.

Alternate Configuration Alternatives for Water Reuse Systems

a. Central Treatment Near Reuse Site(s)

Collection

Region of Waterloo

Water
Reclamation
Facility

Reclaimed Water to
Reuse Site(s)
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b. Reclamation of Portion of Wastewater flow

Reclaimed Water to
Reuse Sites(s)
Diversion of
Portion of
Influent

Water
Reclamation
Facility

Return of Sludge

Collection
Trunk Sewer

Central
Wastewater
Treatment Facility

c. Reclamation of Portion of Effluent

Collection

Central
Wastewater
Treatment Facility

Return of
Sludge

Sludge Treatment
and Disposal

Effluent Disposal
Diversion of
Portion of
Effluent

Water Reclamation
Facility

Reclaimed Water to
Reuse Site(s)

Grey water reuse and/or wastewater reclamation should be looked into for the future as part of
ongoing water conservation and land use planning activities to facilitate once legislative, and/or
other requirements warrant implementation in at the very least pilot form to confirm
implementation, performance and ongoing maintenance/growth requirements.
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Servicing Alternatives

To confirm the preferred wastewater treatment strategy recommended as part of the previous WWTMP,
the alternative solutions were evaluated and reviewed based on the evaluation criteria confirmed in
Section 7 of this report. The alternative solutions assessed are as follows:
5.3.1.

Expand Existing Wastewater Systems (Alt 1A)
(Flow/effluent quality/treatment scenarios – system-wide)

This alternative involves expanding and/or upgrading existing WWTPs, taking into consideration current
problems and future growth requirements.

y

Existing WWTPs evaluated under future growth conditions for existing service areas. Variables
included: optimized performance; increased plant loadings over time; treatment processes to produce
a defined effluent quality; assessment of river assimilative capacity.

y

Treatment Scenarios included (See Section 3):
1. Existing plant processes (Scenario 1)
2. Nitrification (Scenario 2)
3. Nitrification and denitrification (Scenario 3)
4. Scenario 3 plus enhanced phosphorus removal (Scenario 4).

y

Various servicing schemes for diverting existing and future sewage flows from the Industrial Road
Service Area (IRSA) in Cambridge between the Preston and Galt WWTPs, and for the East Side Area
to the Galt, Hespeler and Kitchener WWTPs. These were assessed as outlined in Section 6.

5.3.2.

Expand Existing Wastewater Systems (Alt 1B -East Side Area Only)

This alternative involves the development and assessment of servicing scenarios (trunk sewer, pumping
stations/forcemains), for the East Side area including the directing of sewage flows from the East Side
area to the Kitchener, Preston and/or Hespeler WWTPs, along with New WWTP, trunk sewer and
pumping schemes. These were assessed as outlined in Section 6 that follows.
5.3.3.

New Wastewater Treatment Systems – (A) Current/new receivers; (B) East Side

This alternative involves siting new WWTP(s) at new locations with new discharges, and new pumping
stations.
5.3.4.

Discharge to Adjacent/Other Areas

This alternative involves installing new sewer/pumping stations and conveyance systems to another
existing wastewater system, an existing system in an adjacent municipality or to Lake Erie.
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Water Conservation and I/I Reduction

Carrying out Inflow/Infiltration studies and implementing Water Conservation/Sewage Flow reduction
measures such as the removal of weeping tile discharges from the sanitary sewer systems; encouraging
the use of low flow toilets in existing and new developments; implementing a roof leader/sewer
disconnection program; sanitary/storm sewer separation and/or improving sewer system performance by
reducing I/I and undertaking rehabilitation activities.
5.3.6.

Re-use Alternatives

This alternative involves grey water/ cooling water/irrigation re-use at source for toilet flushing, etc.,
and/or the use of wastewater treatment effluent for non-potable water irrigation, landscape, industrial
cooling or other purposes.
5.3.7.

Limit Community Growth

This alternative considers maintaining existing sewage conveyance and treatment capacity by limiting the
extent and/or location of future residential, industrial, commercial and institutional growth in the Region,
and its area municipalities. This alternative would require changes to the Region’s growth plan and
Places to Grow.
5.3.8.

Do Nothing2

No improvements or changes would be undertaken to address present and long term-sewage system
capacity requirements. The “Do Nothing” alternative represents what would likely occur if none of the
alternative solutions were implemented as required for Class EA purposes.
Each of these servicing alternatives were assessed from a natural environment, social/cultural,
economic/financial, legal/jurisdictional and technical perspective as outlined in Section 7 to identify those
“viable” alternatives requiring hard infrastructure for wastewater treatment servicing purposes into the
future, and those strategic initiatives that should be considered as part of such implementations to reduce
their size and scope and/or delay timing for any future works needs.

5.4.

East Side Servicing Alternatives

Once the above viable alternatives were confirmed via EA evaluation, more specific servicing alternatives
from a conveyance and/or treatment perspective involving new and/or existing facilities were developed
for EA evaluation purposes. These are as follows:
•

The ability of the Preston WWTP to accommodate the East side flows in the short term (with
diversion of IRSA flows to the Galt WWTP).

2 Even though the “Do Nothing” alternative does not address the problem statement, it has been included as one of

the potential solutions since the MEA Municipal Class EA document (2000) states that it should be considered in all
cases. The reason for this is that it provides a benchmark for evaluating other alternative solutions.
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•

The ability of the Hespeler WWTP to accommodate a portion of the East side flows in the short-,
mid- and long-terms.

•

The ability of Kitchener WWTP to accommodate all (or for the most part), the East side area in the
short-, mid- and long-terms.

Details with respect to each of these alternatives and related evaluations are outlined in Section 6 of this
report.

5.5.

Elmira/St. Jacobs/Waterloo Consolidation

The previous WWTMP recommended decommissioning of the Elmira WWTP and the transfer of all
sewage flows to a new facility to be constructed across from the existing St. Jacob’s WWTP. This
changed as a result of the Woolwich Wastewater Treatment Strategy which recommended upgrades at the
individual plants. As a result, no further work was completed with respect to reviewing the potential
consolidation of the Elmira, St. Jacob’s and Waterloo WWTPs.

5.6.

Summary

The above summarizes the various high level and area specific servicing alternatives reviewed from a
Class EA perspective leading to preferred alternatives being identified and related implementation
requirements being confirmed as part of our recommendations for an updated WWTMP strategy.
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EAST SIDE SERVICING

This section of the report involves identifying Regional sanitary sewer and wastewater treatment
servicing alternatives for the East Side Community. The East Side Community describes the developable
area on the east side of the Grand River in and around the Village of Breslau and southerly to the Speed
River in Cambridge. The area encompasses approximately 4,121 hectares of land in the Township of
Woolwich and the City of Cambridge. It is anticipated to be predominately a mixture of Industrial,
Commercial and Institutional (ICI) with some residential land use. The study area is shown by Figure
6.1.
In addition to identifying possible overall strategies for wastewater treatment of the entire East Side
Community, servicing possibilities for two specific areas within the East Side Community. Section 6.5 of
this report deals with sanitary servicing possibilities for 164.3 hectare (406 acre) parcel of land east of the
existing Hopewell Subdivision in the Village of Breslau. It is intended that this parcel of land would
provide employment lands. Section 6.6 of this report deals with the possibility of servicing 200-300
hectares of land near Maple Grove Road and Fountain Street in Cambridge. Further servicing
information for this area is noted in Technical Memo #7 included in Appendix F1.
As a result, this section is divided into distinct portions, as follows.
¾ Sections 6.1 – 6.4 outlines the study limits, study parameters and describes a servicing scenario for the
East Community.
¾ Section 6.5 outlines the servicing of the lands east of Hopewell Heights Subdivision.
¾ Section 6.6 deals with the sanitary servicing of approximately 200-300 hectares of land in the southern
portion of the East Side community.

6.1.

Existing Conditions

Within the developable portion of the East Side community, there are two areas that are currently served
by the ROW’s WWTPs. The northern area of East Side (Hopewell Heights Subdivision and Countryside
Village Subdivision – approx 385 hectares), is serviced by the Kitchener WWTP through the Victoria
Road sanitary sewer. The southern area of the East Side (Industrial Park including Toyota –approx 632
hectares), is serviced by the Preston WWTP through the Riverview trunk sanitary sewer. The remainder
of the East Side community is either rural or urban (Breslau), with individual septic systems.

6.2.

Future Conditions

The population and employment projections for the East Side Community are based on information
provided by the ROW Planning, Housing and Community Services Department’s PLUM (Population
Land Use Model) Zones. These projections may be adjusted depending on the final projections used as
part of the Province's Places to Grow Growth Plan for the Greater Golden Horseshoe. Future growth
projections are shown in Table 6.1.
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Table 6. 1: Population and Employment Projections
Year

Residential

Employment

Total

2001

1876
3525

1855

3731

2006

3222

6747

2011

4110

4043

8153

2016

5603

4758

10361

2021

7969

6317

14286

2026

11389

8339

19728

2031

15361

10525

25886

2036

21442

12769

34211

2041

27578

14918

42496

Build out

39743

20953

60696

The ultimate build out of the East Side Community consists of a geographic area of approximately 4,121
hectares and could have an ultimate population and employment at buildout of approximately 60,697
more people resulting in an average daily sanitary flow of 18.2 MLD. For the purposes of this assessment,
the design equivalent population (residential and employment lands) in 2041 is 42496 people.
Based on topography alone, the Community can be divided into 5 different drainage areas as outlined in
Figure 6.2, with ultimate populations and employment shown by Table 6.2, and average daily flows
shown by Table 6.3.
Table 6. 2: Future Population and Employment Forecasts by Sanitary Drainage Areas
Area

2001

2006

2011

2016

2021

2026

2031

2036

2041

Buildout*

A

1655

1691

1848

3033

4664

7849

11128

14469

18142

31142

B

475

1661

2256

2554

2704

2780

2819

3818

6217

8482

C

296

296

297

298

526

1506

2676

4217

4985

5865

D

983

2775

3173

3486

4960

5940

6717

8255

9138

10211

E

322

323

580

990

1431

1652

2546

3452

4014

4996

Ultimate Population 60,697*
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Table 6. 3: Future Average Day Sanitary Flows by Drainage Area*
Area

2001

2006

2011

2016

2021

2026

2031

2036

2041

Buildout*

A

0.496

0.507

0.554

0.910

1.399

2.355

3.338

4.341

5.443

9.343

B

0.142

0.498

0.677

0.766

0.811

0.834

0.846

1.145

1.865

2.545

C

0.089

0.089

0.089

0.89

0.158

0.452

0.803

1.265

1.495

1.760

D

0.295

0.833

0.952

1.046

1.488

1.782

2.015

2.476

2.741

3.063

E

0.097

0.097

0.174

0.297

0.429

0.496

0.764

1.035

1.204

1.499

*Ultimate Sanitary Flows 18.2 MLD

* All flows are listed as Million Litres per Day (MLD), based on average day flows of 300
Litres/Capita/Day.

6.3.

Servicing Alternative

Five different servicing alternatives were reviewed as part of our assessment. The alternatives **
included:
¾
¾
¾
¾
¾
¾
¾
¾

Utilization of Existing Infrastructure
Trunk Gravity Sewer Alternative
Pumping Station and Forcemain
New Wastewater Treatment Facility
Subsurface Discharge
Upgrading and Extending Services from Kitchener
Reduce and Reuse
Do Nothing

**
For all of the above noted alternatives, only treatment plants, pumping stations and infrastructure operated by
the ROW was considered. Local collection systems and pumping stations ware considered similar for each alternative and
were not considered

The following is a short description of each of the alternatives. Further detailed information is available in
Tech Memo # 7 included in Appendix F1.
6.3.1.

Utilization of Existing Infrastructure

This alternative involved maximizing the servicing capability of the Victoria Street sanitary sewer,
pumping station and related sewers. Although this option has merit for further exploration, the Victoria
Street system can only service a portion of the drainage area and not the entire area.

6.3.2.

Trunk Gravity Sewer Alternative

This alternative reviewed the “Grand River Trunk Sanitary Sewer” study completed by Proctor and
Redfern Ltd in 1979 (see Figure 6.3). The study reviewed the possibility of a connection to the Kitchener
WWTP, installing a trunk sanitary sewer system in the Grand River Valley. The sewer system would have
at least 7-8 crossings of the Grand River but could service approximately 2969 hectares (Drainage areas
(A,B,C)). Because of the depth of the sanitary sewer and the crossing of the Grand River at various
Region of Waterloo
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locations, the trunk sanitary sewer system could service most of the East Side community and could be
extended further along the Grand River to services areas north of Hwy 7. The southern drainage areas
(Area D and E - approx 660 hectares) would require servicing outlets to the Hespeler and Preston
WWTPs, respectively. The estimated cost of this alternative is $10.3 M.
The estimated cost of this alternative was estimated at $10.3 M dollars.
6.3.3.

Pumping Station and Forcemain

This alternative is similar to the alternative addressed in Section 6.4.2, except that Areas A, B and C
would be serviced by a series of pumping stations and forcemains instead of the gravity trunk sanitary
sewer. See Figure 6.4. Areas D and E would have to be serviced by the Preston and Hespeler WWTP
respectively. Secondary pumping stations and collection system to be provided by the local municipality
The estimated cost of this alternative is $13.3 M.
6.3.4.

New Wastewater Treatment Facility

This alternative would require the installation of a new WWTP to be constructed on the east side of the
Grand River. The new WWTP would be located in Drainage Area B and would accept flows from
Drainage areas A, B and C via local gravity sanitary sewers or through area wide pumping stations. See
Figure 6.5. Flows from Drainage Areas D and E could be directed to this new plant, or the Preston and
Hespeler WWTP, respectively.
The estimated cost of this alternative is $41.2 M.

6.3.5.

Subsurface Discharge

This alternative is based on the assumption that soil conditions are suitable for the discharge of treated
wastewater sewage through the use of a large underground filtration system. Each of the 5 drainage areas
could have their own discharge location, or a communal system could be set up. In either case, extensive
geotechnical and hydrogeological investigations would have to be conducted to determine suitable
locations and absorption ratios.
The estimated cost of this alternative is $45.7 M.

6.3.6.

Upgrading and Extending Services from Kitchener

This alternative is based on the 2002 “Montgomery Trunk Sanitary Sewer System Master Plan’ by MM
Dillion. The intent of this study was to maximize the potential use of the Montgomery Sanitary system.
This study and a subsequent study by CRA Consultants (2004) recommended the following:
1. An expansion of the Victoria Street pumping station together with a second forcemain; and
2. Upgrading / replacing the sanitary sewer from the Manchester Pumping Station to the Schneider
Creek trunk sanitary sewer by:
a. Constructing a new sewer to provide additional capacity with existing sewers remaining.
b. Construct a replacement sewer and abandon/remove the existing sewer
c. Construct a new sewer at sufficient depth to allow for removal of the Manchester
Pumping Station
The alternative would only support the servicing of about 400 hectares of the East Side Community.
The cost of this alternative was estimated at $7.8 - $12.8 M.
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Reduce and Reuse

Inherent in each of the above mentioned options for disposal of wastewater is the option of reducing the
amount of effluent that reaches the treatment facility and/or that must be disposed off. Although, not a
substitute for treatment or disposal, the recycling of grey-water or reducing actual flows will help reduce
long term capital costs and provide a healthier environment.
This option or alternative must be part of a municipal, corporate and community shift in lifestyles to
succeed. No one item can bring a substantive change but a number of initiatives could substantially
reduce the amount of potable water being drawn from the aquifers and the amount of effluent that we
must dispose.
6.3.8.

Conservation

The conservation methods that could be employed in this development include:
¾

Inflow/Infiltration Reduction

Carrying out Inflow/Infiltration studies and implementing Water Conservation/Sewage Flow reduction
measures such as the removal of weeping tile discharges from the sanitary sewer systems; encouraging
the use of low flow toilets in existing and new developments; implementing a roof leader/sewer
disconnection program; sanitary/storm sewer separation and/or improving sewer system performance by
reducing I/I and undertaking rehabilitation activities.
¾
Re-use Alternatives
This alternative involves grey water/ cooling water/irrigation re-use at source for toilet flushing, etc.,
and/or the use of wastewater treatment effluent for non-potable water irrigation, landscape, industrial
cooling or other purposes.
¾

Limit Community Growth

This alternative considers maintaining existing sewage conveyance and treatment capacity by limiting the
extent and/or location of future residential, industrial, commercial and institutional growth in the Region,
and its area municipalities. This alternative would require changes to the Region’s growth plan and
Places to Grow.
The costs of these alternatives will vary depending on the ability to implement a certain strategy. This
alternative should not be reviewed as a stand-alone strategy but should be included as part of any
proposed alternative in the future.

6.3.9.

Do Nothing

The Do Nothing alternative must be reviewed as part of a Class Environmental Assessment. This
alternative is not a viable option in this case. This alternative would require a stagnation of growth and
the further use of septic systems within the East Side. This scenario does not meet the ROW’s mandate to
prepare for growth as noted in the Regional Growth Management Strategy.

6.4.

Hopewell Creek Industrial Area

In addition to assessing sanitary servicing for the entire East Side Community, Servicing possibilities for
a 164.3 hectare (406 acre) parcel of land east of the existing Hopewell Subdivision in the Village of
Breslau were reviewed. As part of this, both short term and long term strategies for servicing the 164.3
hectare parcel were reviewed. Details are provided in Technical Memo #7 included in Appendix F1.
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Design Flows

Based on the ROW PLUM (Population Land Use Model) zones, it is anticipated that the equivalent
population of this area will be between 4000 and 5000 people. With an average daily flow of 300 litres
per capita per day and a Harmon peaking factor of 3.3, it is anticipated that the peak flows would be
approximately 57.4 L/s.
6.4.2.

Alternative Servicing Options

6.4.2.1.

Victoria Street Pumping Station / Sewer Upgrades

This alternative is the same scenario as discussed in Section 6.4.6 previously (see Figure 6.6). The
existing Victoria Street Pumping Station expanded so a fourth pump would be added to augment the
existing three pumps. The pumping station was designed with an ultimate ability to install a fourth pump,
but only three have been installed to date.
In addition to changes at the pumping station, upgrades to the existing sanitary sewer system would have
to be undertaken to provide additional capacity to the entire system.
It should be noted that even with the addition of the 4th pump, there would not be sufficient capacity to
service the proposed drainage area.
The estimated cost of this scenario is $7.8 - $12.8 M.
6.4.2.2.

Victoria Street Pumping Station / Holding Tank

In lieu of upgrades to the sanitary sewer system downstream of the Victoria Street Pumping Station, a
holding tank could be used to temporarily store flows at peak times and discharge them at a later time. .
Based on peak flow rate of 57.4 Litres/sec, it is anticipated that a tank with volume of 0.8 ML would be
required to store a 4 hour flow.
The estimated cost of this scenario is approximately $2.8 M.

6.4.2.3.

New Wastewater Treatment Facility

In anticipation of this development and the development of lands south of Breslau, a wastewater treatment
facility could be installed. With development advancing in Breslau, it is anticipated that the location of a
new WWTP would be near Fountain Street and the Waterloo Airport. This would allow servicing of the
proposed Hopewell Creek Industrial Area as well as the land south of Breslau.
The estimated cost of this scenario is approximately $13.0 M.
6.4.2.4.

Sewage Capacity Swapping

This fourth scenario for short term servicing of the Hopewell Creek area would be to swap sewage
capacity with the Countryside Residential Community. If the residential community were delayed,
Hopewell Creek could use the available capacity and proceed now. The flows from the residential
community would have to be part of a future disposal system.
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Service Options

¾
Option 1 (section 6.4.2.1) requires upgrades to a municipally owned pumping station and sewer
system. These facilities are on municipal property and therefore should not have a great effect on the
public. The upgrades will not however provide capacity for future expansion for a larger drainage area.
¾
Option 2 (section 6.4.2.2) would involve the installation of a holding tank. There would be land
required for this installation but the land could be granted to the municipality as part of a developer’s
subdivision agreement. This scenario would require a full time monitoring system. Depending on the
storage capacity of the holding tank, this scenario could provide the capacity to develop the Hopewell
Creek Industrial area.
¾
Option 3 (section 6.4.2.3) is the most expensive of the scenarios. However it offers the
municipality the most flexibility in developing the East Side community. This WWTP could be a small
temporary facility that would be replaced as development extends to the Breslau south area, or the plant
could be a permanent facility depending of timing of development.
¾
Option 4 (section 6.4.2.4) required agreement between two land owners and the municipality’s
need for residential or industrial land. It could be a short term solution for the Hopewell Creek Industrial
area, but would delay the Countryside Community development.
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North Cambridge Development

Various sanitary sewer servicing scenarios for the southern portion of the East Side Community. The
intent of this review was to identify a 200-300 hectare area of the East Side Community that could be
serviced for industrial development using existing infrastructure. The area identified for industrial
development is in the City of Cambridge adjacent to Fountain Street and north of Maple Grove Road.
Figure 6.7 illustrates the potential industrial area identified by the ROW.
6.5.1.

Design Parameters

As shown by Figure 6.7, this area is serviced by an existing sanitary sewer on Fountain Street that
conveys effluent to the Preston WWTP. In order to determine if the existing system could accommodate
additional flows, existing actual flows in the sewer were compared with theoretical flows. The residual
capacity between theoretical flows and actual flows could potentially identify additional areas that could
be developed.
To determine theoretical flow capacity of the collector sanitary sewer system, a number of steps were
taken:
¾
¾
¾
¾
¾
¾
6.5.2.

Determination of the existing catchment area and areas within the catchment area that have
already been developed;
Identification of potential ‘pinch points’ within the existing sanitary sewer to identify constriction
to sewer capacity;
Monitoring of the existing sanitary sewer system to determine existing actual flows;
Revision of Capacity of the Preston WWTP
Identification of areas for potential changes to increase the drainage area within the sanitary
sewer system; and
Identification of areas of potential development.
Sanitary Sewer Monitoring Locations

Four areas or potential constraint locations were identified within the system. See Figure 6.7. These
locations were:
¾
¾
¾
¾

Sanitary Sewer crossing under Highway 401. The existing sanitary sewer under Highway 401
is 650mm in diameter. The sanitary sewers upstream and downstream of this location are 750mm
in diameter.
Sanitary Sewer Siphon under the Grand River. This location was monitored to determine if
the capacity of the siphon was able to covey the flows entering the siphon.
Sanitary Sewer at Preston WWTP. This location was selected so that flows entering the
WWTP could be identified
Sanitary Sewer Diversion Chamber at Dunbar Road and Industrial Drive. The diversion
chambers can divert flows from the Cambridge Industrial Park from the Preston WWTP and
convey the industrial flows to the Galt WWTP. The diverted flows would free-up capacity at the
Preston WWTP.

At each on the above mentioned constraint locations, flow monitors were installed. The flow monitors
collected flow data from July 13 to October 13, 2007. The flow monitoring summary is shown by Table
6.4.
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Table 6. 4: Monitoring Summary
Monitoring Sites
Pipe Size
Theoretical capacity *
Actual
flows
(Average
Flows)
Actual Flows (Max Day)

Site 1
825
0.825
0.03

mm
m3/s
m3/s

Site 2
675
0.476
0.02

mm
m3/s
m3/s

Site 3
825
0.746
0.02

mm
m3/s
m3/s

Site 4
600
0.267
0.03

mm
m3/s
m3/s

0.16

m3/s

0.12

m3/s

0.25

m3/s

0.25

m3/s

* Theoretical flows based size and slope of the sanitary sewer
** Actual flows based on the monitoring information provided by Geotivity Inc. Calculations for actual flows are based on
average height and average velocity, or maximum height at maximum velocity of flows

The above comparison between theoretical sewer capacity and the actual flow monitoring data indicates
that actual flows within the sanitary sewer system are much less than the theoretical pipe capacity, except
for Site 4.
6.5.3.

Sanitary Sewer Capacity Restrictions

Two main restrictions within the system were identified. The first restriction identified was the 650mm
diameter sanitary sewer crossing under Hwy 401. Although this constriction in pipe size does not affect
existing flows, it is an impediment to maximizing the entire sewer system capacity.
The second restriction is the flow diversion chamber at Industrial Road and Dunbar Street. Although this
chamber does not affect flows within the sanitary sewer system, the flows directed to the Preston WWTP
affect the overall capacity of the plant and therefore reduces the available servicing area that could outlet
to the Preston WWTP. In July 2006, the ROW and the City of Cambridge completed maintenance work
on the chamber and it is now operational to divert flows. For this report, it is assumed that all flows from
the Cambridge Industrial park have been diverted from the Preston WWTP to the Galt WWTP
6.5.4.

Development Options

Three options were reviewed.
6.5.4.1.

Option 1 – Gravity Sanitary Sewer

a. The flows from existing industries remain constant or within 25% of existing flows;
b. The flows from the current undeveloped area be based on the current design flows for industrial
areas as noted in the ROW and Area Municipal Guidelines and Supplemental Specifications for
Municipal Services, January 2006;
c. Existing sanitary sewer be extended north of Maple Grove Road to accommodate the intended
drainage area no changes be made to the existing sanitary sewer system south of Maple Grove
Road;
d. The service area (approximately 95 hectares) be serviced by gravity sewers;
The limiting factor for this option is the additional area that can be developed with a gravity sanitary
sewer system only. See Figure 6.8.
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Option 2 -Gravity and Pumping Station Options

This option (see Figure 6.9) is based on maximizing the developable sanitary drainage area while
maintaining the existing sanitary sewer system south of Maple Grove Road.
In this option, the limiting factor is the existing 600mm sanitary sewer system under Highway 401.
This option increases the drainage area to approximately 231 to 345 hectares of which 95 hectares can
drain by gravity and approximately 144-250 hectares would use a local pumping station to pump flows to
the trunk sanitary sewer on Fountain Street.
6.5.4.3.

Option 3 - Upgrade the sanitary sewer under Highway 401 from a 600mm sanitary
sewer to a 750mm sanitary sewer

In this option (see Figure 6.9), the sanitary sewer constriction (600mm) under Highway 401 is removed
and replaced with a 750mm sanitary (similar in size with upstream and downstream sanitary sewers).
By increasing or maximizing the size of the sanitary sewer under Highway 401, the actual system
constriction has been moved from Hwy 401 to monitoring location #3 at the entrance to the Dover Street
Pumping Station. This option increases the potential servicing area to 355- 520 hectares of which 95
hectares can drain by gravity and approximately 260-420 hectares would use a local pumping station to
pump flows to the trunk sanitary sewer on Fountain Street.

6.6.

Conclusion/Recommendations

Based on the overall evaluation results, the preferred servicing alternative for the East Side area consists
of strategically implementing local municipal pumping stations, forcemains and gravity sanitary sewers
along the east bank of the Grand River, to service the East Side area over the short and long terms in a
phased manner.
This strategy will facilitate best use of the Region’s existing WWTPs with proposed short term work as
follows:
¾
Of primary importance is implementation of the large scale pump station and Grand River
crossing required to carry all sewage flows to the Kitchener WWTP. Pumping stations and forcemains to
the north along the east bank of the Grand River have to be implemented by individual municipalities as
development proceeds in the East Side area (2008-2009).
¾
Service the south end of the East Side area by utilizing available trunk sewer, pumping station
capacity (including the Cambridge sanitary sewer system and the Dover Street Pumping Station and
forcemain) and direct flows to the Preston WWTP (on a temporary basis) for treatment. This will involve
increasing the sanitary capacity under Highway 401 and a temporary pumping station and forcemain to
convey sewage to the Preston WWTP (2011-212).
¾
Provide servicing to the eastern portion of the East Side area in the future short to mid-terms via
the Hespeler WWTP (2015-2016).
¾
Service the East Side ara in the mid-term (to4MLD) by the Kitchener WWTP via a major PS and
forcemain crossing the Grand River. (2015-2016).
Long Term capital projects to provide sanitary service to the East Side are anticipated as follows:
¾
The phase 2 alternative solution/evaluation work completed for the Master Planning purpose is
not sufficient to confirm how the East Side area should be serviced to its ultimate build-out. For the
purposes of providing estimated timing and budgets it is assumed that two more phases of construction to
increase capacity in the trunk sewer, pumping station and forcemain to the Kitchener WWTP are required
with Phase 2 capacity of 12MLD constructed in 2029-32 and a third phase (ultimate) in 2040-2041.

Region of Waterloo

P.N. 78148

KIN

ST

N

W
VIE

AV

N

RD

GS

TE

R

DI X

CO

D

DA

RD

R

E

E

W

WAY

O

RD S

AB
OTON

MANITOU

SE

N

A

D A IML

D DR

R

R
MD

NA
HW

Y

1
40

LIMER

M

DA

D

OL

R

D OO

R
EY D

ND

8
RD
EG
OR
DT

D

GRO

PK

D

Y

N

E

(no t n

D

202

GI
LL
VE

KO

DV

M

EY

DR

BA R
DUN

ALL

RD

O
BISH

DR

N

HN

GR

UT

D
HR

TO
W
N
SH
IP
RD
1

AR

DR

N

ST

W

A DR
LIND
AVE
M P ERT RD
ILLS
ER M
FISH
C O TT RD
AV E

RD

L
OP

BLAC

D

E

HWY 401

DR

ST

CRT
D

RA
KU
SE

RD
SAY
LIND
PKY
ER A

GR

N

VI

O

PL

RD

B
PINE

S TA

32

DD

R

U SH

SA G

E TT

TH

G

AR

M

INA W P K Y

AVE

G

RD

DR

DR

DR

RN

DR

BU

M P SON

R

RD

R
A DL E

CRES

PKY

TY

WO O

HUME DR

EE

KER

ELLIS

ON D
SHELD
RT
ULL C

T

UN

MA

CO

EL

R
AN D

EN
DARR

N AV E

D
LIN R
R AG

AM
ST N
N
AC
O R WAY
N
N-

R
RD C

T UR N B

O
STAFF

M EL R

S ON
JAMIE

G

W IN ST ON BL V D

UN

AVE
RIFE
KR
IB
RD
ILL
YH
SUNN D ST
MA
AR
THO

L I D AY INN

HWY 401

HO

GE R
BRID

HU
COO N GE
PER R FO
ST

K

HESPELER
WWTP
AVE
OH

SS

!
(

VERN

P ST

O
MCG

CO

588

'S DR
LANG
AVE
M ARY
RD
VIEW
FAIR
N RD AVE
IO
S
CES
VIEW
C ON
PINE
AN
GR

ST
ER
LT
WA

RD

RD

1207

CH

AY

!
(

N

ST

ST
LYDIA
ST N
EAGLE

1376

1204

179

WP O
NE
O
TRIC

E

201

589

D
WK R

D

A
MOH

KI
NG
QU ST
EE E
NS
TO

PRESTON WWTP

MI
MO L T O
OR N S
SH
ER VIN E S T
R O R IN E S T
SE G T
PA ST ST
RK
W
AY
RE
GE
NT DR
ST

W
IL L

IA
M
DU ST
KE
ST

DR

1375

KR
OA

591

RD

R
LE

C
BIS
NE

NI
OR

EE DR

DR
U
FO

NC

1209

L
YA
RO

HA

VA

425

RD

D
VE R

177

424

D
ER R
SH KITCHEN
AN
TZ Y
KING ST W
HI R
LL
RD

HW Y 401 W_BN

P R E ST O N

LL
N VA

U
BO

LE
MAP

581

R
C HE
RRY B L OSSOM

C

DO
ON
VI
R
L LA
LD
G E RD
HTE
ANVIL ST
DR
LT
TI

GR

D N
UNDO
BOON
TO 1 L
ON 40
R
Y
TO HW

K

SA

178

427

423

580

T

ER

L RD

OL D MI LL RD

ER
RIV

DR

A G E DR

R
ST D

AND

IDGE DR

1155

574

1266

1208

582

1111

B

OS

RID

ST
OSE
MELR
EL ST
LAUR

CA
RR
I

R

!
(

DE

R
ER

BN
D

1374

! 1152

RD

578

LOCK

1151

575

576

577

LE B
MIDD

174

C

173

T

TO KIN
RE G S T
BY
G
PA
RD
SS
8
CA
MB
RID
GE
BO
UN
GATE
W AY
D
PA
RK
PIONEER TOWER RD
E D G EH I
LL
DR

S_

PS
Y
8

HW

D

579

Mannheim
Water Intake

T
EN ST
O N EG A
V

V
BL

V

ER

OR

426

NN

421

ME

420

A

1110

C

ILLAN

P IO N
EE R D R

RK D

ER

RI

! 175

D

DR

RP
AI

RD

429

419

R

L PA

R IV

O

AN
GR

WO

R
LN E

OUTLET

PS

DR

428

1108

422

1104

1105

D

IL

N

R I SON RD

RD

A ND
GR

R

AY

L D DR

ER
ZELL

430

1109

1103

1106

DR

BL
VD

F

RW
AI

RFIE

!
(

WWTP

1099

1113

VIC

1077
N

DR

CA

D

CO

ER

MO
RG
KIN
AN
GS
AVE
TE
SS
(
AS H
S( WY
H W 8) C
Y 8 AM B
) KIT ND
BND HID
D

AN

IN

1100

1112

1107

1078

ST

N PL

A

W

D 34

ER

ON 1

D 32

R
GO

RD

CESSI
CON

K
ROO
NEB
STO

EY DR
LL

Y DR

R
NTY
COU

10 N

ION 4
CESS
CON

SIDEROAD

E
AS S

D RD

LL RD

LAIR

TE
FORES

R
NTY
COU

LIGH

S
NG
ID
E

Kit

ON

AL
YD
EB

E
AV

RB

RD

CM
R-MA

BEC

N
KI

E
ZI

I DR

KITCHENER
WWTP
A TS

ER W

A

E

TE

415

417

416

1101

1098

HARVE

STRIA

BLV

R
UPPE

H OM

WAB

I DR
ANAK

E BSTER RD

FAIR

T

AV

YN
RA

ON

US

KI
N
KI G
N

RG

DR

VE

A
OR

AV

DR

ED

OT

Forewell
PS
R

OW
NL

N

ST

A TI

413

1102

1064

1079

1080

FALL

OGA

R

AV

E

W
IL S

N
KE

IE DR

VE

E NN

S HU H A
AV
E

R

WE
BE
RS
KIN
TE
GS
WA
YD
R

EC
T

A VE

PR
OS
P

S

AW

AD
BR L EY D R

T
OT

N

MC
GE
E

N
OR
LB
HO

T
AS

DE

EW

1065

RD

RIA
TO

IE
COLL

BLVD

RD
ON

MS

ON

IG
C RA
PL

S

E
AV

DR

INE

N
SO
GIB
DR

A
RR
LO

KE

R
YD

D

EK

LL

RI

IU

VE

ZE
BAL

AN

R

AN
EM

T RE

V E DR
Y A ISE
R
SA
T H S UN
RO
DR
N

B IN G

EN
SC

ST R

L

E
IRL
SH

EBYCRE

PE
HO

L
WE

E
CR

HI

INDU

T RILL

U

K

A N AK
ND
RA

A
BLE

TL

E

E
AB
GR

ER
CLIV

LY

LLE

G

DOON RD

BE

AV
O

VE

I NG
TO N
DR
TO N AVE

U
KR

F
ISL
ING

RE

YA

S
GE

LE

BRID

E
IRL
SH

DH

U

B

DA
ING
OM
LO

T
AF
KR

DR

TE

.

IC

R

DE

KS
T

O

HICK

O

DN

RO S

C AR S

R

RD

TE R

CHES

RS
T DR
M AN

MONT
GOMER
Y RD

N ST

SHELLEY DR

AR
CL
DR

AB

RD

FE

DR

FO THIR
U
FIF RTH D AV
T H AVE E
AV
SIX
E
TH
AV
EIG
E
NIN HTH A
TH
V
AV E
E

RA
VE

J

DR

T

E DR

R
LE
HE
SP
E

D
R
SL
EY
PA
I
RD

RD
FE
FI

S
ER
RIV

D RLIM E
ST

W

G

CORYDO

US

VA

ER
NI

RD

LE Y

A
N DR

KLIN

ST S

PA P
BY B Y
S T ST
G
SM
LT

TN

EST

DR

IN

YW
MA

D
OO

AL
IN S

ICH

HU

R

D

TA

O
N TA

BIEHN DR

FOU

DR

CON

EA CH
GL OP
IN
E
ST D
S R

RBANK DR
RIVE
O OD
RS

BOXW

RO
GE

VE

D
LE R

)

DSVIL
SPE E
RT

ed

E
N RD

IDGE

DE
N

AV

EL ST
BECHT

R
HIGH

FRAN

am

EA
BRIAR D

RD

T

L
WER

GA R

HA

TH

N

TN

E

AU D
NDR
LE

ER S

LVD
VE
LIN B
NE A
F RANK
WAY

R
RD

ST

IN S

R
LE

VO

RDA

V
EA

IN
FLEM
G DR

LP
H

N KL

RD

E
BEAV

W

T

GA
LIN

DO

A
FR

A
TH

SS

N

BECK ST

EE
OP
SA
CH
A

IC

ER

EE

K
EL

CH

DR
S

QU

RI
HE

D
OL
P

ST
IAN
RG

V
RI

IE

O
GE

DR

IE L

SH
EF
F

R
NE

GE
TA

ST

i

DW

CK

D

OL D F

M

T
SS

VE

LA

V
BL

AY
GR

LI

D
R

TO

HIP
EL
A

DR

EL

E
D
R
PA T

CA

AV

E

E RD

I

RW
FO

D
LR

E
H AV

NLIN

EL
G

PH ST

ER

ST S

RIV

JOSE

ED

E

WI C H

RD

SP
E

24
Y

AV

HW

DA

L
NIE

OL
WO
D

LD
ST
Q
UE
E
W NS
AL T
KE E
R
ST

LE
DA
NS
LO
RD

RD
PL

RD
R IV
ER

RD
R
TE

R
BE

LP
GUE

T OW

i

D
LR
E
US
RS

*
*#
#
*#

MIL
WU

i

O
NH
EE
GR

D
CO

RD

V

D
PR

#
*#
*#
*
*#
*#
#
*

W
SA

ZIG

NR
TIO

i

IT
SP

A
ST
R
IGO

L
ZEL

i

S
Z
NT
HA
ILL

RO S

i

AM
CH

L RD
N

IC
LW
W
TO

ZE L
RO S

i

KR
O
O
H
LP
UE
E

RD 32

LE

W
G
HIN
NL

NT Y

D

!

!
(

DATE: AUGUST 2005

SCALE: N.T.S
PN: 78148

EAST SIDE COMMUNITY
HOPEWELL CREEK INDUSTRIAL AREA

FIGURE 6.6

Area Serviced by Riverview Trunk Sewer

K70/K80 Wells

Boundary Line to be Determined

Area Serviced by Victoria St. PS

Sanitary Sewer

Hopewell Creek Industrial Area

SSTP

Drainage Areas

East Side Community
WWSA - Mature State (2046 Presumed)

WWTP

PLUM Zones (Population Land Use Model)

Roads

Legend

REGION OF WATERLOO
WASTEWATER
MASTER PLAN 2004

#
*

CO U

T DR

DR

DR

D
ICK R

DR

Wastewater Treatment Master Plan – Final Report

7.

175

ALTERNATIVE EVALUATIONS

In order to evaluate the various alternatives outlined in Section 5 and 6, an evaluation framework and
criteria needed to be confirmed through Steering Committee and Public review. The intent was to define
the evaluation framework and criteria to be used to meet short and long term requirements, assess impacts
on the natural environment, undertake financial evaluation, and confirm public acceptance and the social
and technical/operational issues to be addressed.

7.1.

Class EA Master Planning Process

The WWTMP is to clearly define a “broad” long-range plan for wastewater treatment into the future,
which will consist of a “suite” of projects required to implement the plan over the planning period (2041).
Various individual projects could also be combined to form a specific strategy. The master plan is to
address Phase 1 (Purpose Statement) and Phase 2 (Identify and Evaluate Alternative Solutions) of the
June 2000 MEA Class EA document to the extent possible, and provide a listing of individual treatment,
and for East side, sewage conveyance projects.
The Class EA Master Plan project followed the Municipal Engineers Association (MEA) Class EA
Master Plan Approach No. 1 (June 2000 MEA Municipal Class EA Document Appendix 4).
This approach involves the preparation of a Master Plan document at the conclusion of Phases 1 and 2 of
the Municipal Class EA process. The Master Plan document would be made available for public
comment prior to being adopted by the municipality.
The Master Plan was completed at a broad level of assessment thereby requiring more detailed
investigations at the project-specific level to fulfill Municipal Class EA documentation requirements for
any specific Schedule B and C projects identified within the Master Plan.
The Master Plan will therefore become the basis for, and be used in support of future investigations for
the specific Schedule B and C projects identified within it. Schedule B projects may require more
detailed studies, and would require the filing of the Project File or Environmental Screening Document
for public review while Schedule C projects would have to fulfill Phases 3 and 4 prior to filing an
Environmental Study Report (ESR) for public review.
Over the planning period Class EA approvals for all Schedule “B” and “C” projects can then be easily
secured by using the Master Plan as a starting point and completing remaining Class EA requirements
(i.e., alternative route/site/technology evaluations, site specific investigations, notification, consultation
and filing of individual Class EA project documents). As per the EAA any individual EA would start
with the preparation of draft Terms of Reference and MOE EA and Approvals Branch assigning a project
coordinator
.

7.2.

Initial Presentation

Draft criteria and a process for alternative evaluation purposes was initially presented as part of draft
Stakeholder Workshop discussion paper which was vetted with agencies/stakeholders at Workshop #1
held on November 30, 2004 (see Appendix F1 for details). Feedback from participants, including agency
and group stakeholders was obtained in four main areas.
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1. Key issues and opportunities.
2. Draft purpose statement.
3. Proposed evaluation criteria and methodology.
4. Draft list of alternative solutions for the WWTMP.
The workshop focused on small group discussion. Participant feedback was captured via roundtable
discussion, plenary sessions and individual feedback provided through workbooks and comments
submitted following the meeting.
The consultation process is documented in the Stakeholder Workshop #1 Meeting Record Report
included in Appendix G1.

7.3.

Evaluation Criteria

A detailed evaluation of each alternative solution and wastewater treatment/servicing strategy was
completed based on impacts to the following environmental components and related evaluation criteria
confirmed through stakeholder and public consultation. This is summarized as follows.
Table 7. 1: Criteria Grouping

Environmental Component

Description

Natural Environmental

Component having regard for protecting significant natural and physical
elements of the environment (i.e., air, land, water and biota), including
natural heritage-environmentally sensitive policy areas, water quality,
etc.

Social/Cultural

Component that evaluates potential effects on residents,
neighbourhoods, businesses, community character, social cohesion,
community features and historical/archaeological and heritage
components in addition to municipal and provincial development
objectives, public health, etc.

Economic/Financial

Component that addresses the potential effect on sewerage system
costs.

Legal/Jurisdictional

Component that considers regulatory and land requirements for each
alternative.

Technical

Component that considers technical suitability and other engineering
aspects of the sewage system.

Based on the above the final evaluation criteria were developed as shown in Table 7.2. Draft evaluation
criteria were presented at the above mentioned stakeholder workshop and finalized to incorporate the
participants’ comments.
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Application of Criteria
Table 7.3 further explains how the final evaluation criteria were applied to each of the alternative
solutions. This provides insight into the comments in the following evaluation tables.
Table 7. 3: Criteria Application

Description

Alternative Solution

1A. Expand Existing
Wastewater Systems

Based on expanding/upgrading existing wastewater treatment facilities
and considering future requirements and current problems.

 Flow/effluent
quality/treatment
scenarios – system-wide

 Existing WWTPs were evaluated under future conditions for
existing service areas. Variables included: increased plant loadings
over time; treatment processes to produce defined effluent quality;
assessment of river assimilative capacity; etc.
 Treatment Scenarios included:
1. existing plant process;
2. nitrification;
3. nitrification and denitrification;
4. scenario 3 plus enhanced phosphorus removal
 Various schemes for diverting existing and future flows from the
Industrial Road Service Area in Cambridge and the East Side Area
to Galt, Hespeler and Kitchener WWTPs were also assessed for the
above scenarios.

1B. Expand Existing
Wastewater Systems
 East Side

2. New Wastewater
Treatment Systems

Review of possible scenarios for servicing the East Side area including:
directing areas to the Kitchener, Preston and/or Hespeler WWTPs, and
various pumping schemes.

Site new WWTP(s) at new locations with new discharges.

- Current receivers
- New receivers
- East Side

3. Discharge to Adjacent
Wastewater Systems

Install new sewer/pumping stations and conveyance systems to another
existing wastewater system or existing systems in adjacent
municipalities.

4. Water Conservation and
I/I Reduction; Re-use
alternatives

By carrying out inflow/infiltration studies and implementing water
conservation/sewage flow reduction measures such as removal of
weeping tile discharge from the sanitary sewer system, encouraging the
use of low flow toilets in existing and new developments, implementing
a roof leader/sewer disconnection program, sanitary/storm sewer
separation and improving sewer system performance by reducing
inflow/infiltration and undertaking rehabilitation activities were all
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considered.

5. Limit Community Growth

Which considers maintaining existing sewage conveyance and
treatment capacity by limiting the ultimate extent and/or location of
future residential, industrial, commercial and institutional growth in the
Region and its area municipalities. Requires change to municipal
planning documents.

6. Do Nothing1

In which no improvements or changes would be undertaken to address
present and long term sewage system capacity requirements. The “Do
Nothing” alternative represents what would likely occur if none of the
alternative solutions were implemented.

7.4.

Natural Environmental Baseline

To properly determine environmental impacts, a study area environmental baseline was developed to
establish existing conditions and features for consideration when determining potential impacts of
wastewater treatment alternatives. The environmental baseline included identification and delineation of
the following features:
 Inventory/categorization of Grand River watershed fisheries/communities.
 Provincially Significant Wetlands (PSWs).
 Areas of Natural and Scientific Interest (ANSIs).
 ROW Environmentally Sensitive Policy Areas (ESPAs).
 ROW Environmentally Sensitive Landscapes (ESLs).
 ROW Greenlands and Valley Lands mapping.
For each wastewater strategy, the conceptual WWTP upgrades/alignments/sites were identified and
confirmed based on their relative advantages/disadvantages. As outlined in Section 7.1, individual
projects will be approved based on completing remaining Class EA requirements.

7.5.

Use of Descriptive Information and Qualitative Evaluation

Evaluation was not based on a numerical ranking system to ensure statistical validity. Such an approach
would have to strictly adhere to statistical methods that are often difficult to apply in a multi-faceted issue
such as a Class EA. For example, considerable time and resources can be spent on agreeing on evaluation
category weightings (e.g., disagreement on weighting or importance given to a specific category or
criteria).
Instead, a descriptive or qualitative evaluation was used to consider the suitability of alternative
solutions/strategies and to identify significant advantages and disadvantages with respect to the evaluation
criteria. In this respect, comparisons and trade-offs are made between alternatives as described later in
the master plan report and formed rationale for the identification of a preferred solution or servicing
strategy. Trade-offs involved forfeiting an advantage or accepting a disadvantage to address a higher
priority consideration. For information purposes only, the alternatives were ranked in order of preference
(based on advantages/disadvantages), under the discussion with respect to each aspect of the environment.
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For the evaluation, the following rating symbols were applied to each alternative solution and evaluation
criteria:
ړ

Lowest Impact (Most Preferred)



ژ


ڗ

Highest Impact (Least Preferred)

The evaluation of alternative solutions was captured in matrix form to allow for direct comparison
between alternatives.

7.6.

Evaluation

This section outlines evaluation of the alternative solutions to provide wastewater treatment servicing for
the ROW as a whole, and more specifically provide servicing alternatives for the East Side area of the
Region. The evaluations were completed using the criteria and measures confirmed via public
consultation as outlined in the previous sections for the Region-wide wastewater treatment alternatives
outlined in Section 5, and the East Side area servicing alternatives outlined in Section 6.
7.6.1.

Region-Wide Treatment Alternative Evaluation

Each of the Region-Wide treatment alternative solutions outlined in Section 5 was evaluated. They
include:
•

Expanding Existing Wastewater Systems via: A) the Region’s WWTP’s; and B) for the East
Side area.

•

Implementing New Wastewater Treatment Systems for: A) the Region in general; and B)
for the East Side area.

•

Discharging to Adjacent wastewater systems, other municipalities and/or waterways.

•

Implementing Water Conservation and Inflow/Infiltration (I/I) reduction programs and
measures. Include Watershed Management to include evaluation of both point and
nonpoint sources.

•

Implementing Re-use alternatives (i.e. wastewater treatment reclamation and non-potable
water system development).

•

Limiting community growth.

•

Do Nothing as per Class EA requirements.
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The evaluation outputs are shown by Table 7.4 for each of the above alternatives for the various criteria
and measures shown. For each criteria item, a relative rating is provided for each alternative as it
compares to each of the other alternatives. These were aggregated and summarized for each criteria
grouping (Natural Environment, Social/Cultural, Economic/Financial, Legal/Jurisdictional and
Technical). The preferred alternative for each criteria grouping is also shown by Table 7.4. An overall
summary of the scores for each alternative is shown by Table 7.5.
Based on the overall evaluation results, the following alternatives are preferred for both short and
long-term servicing implementation purposes.
•

Continue to expand the Region’s existing WWTPs to service the region as a whole, and the
East Side area specifically.

•

The implementation of new ROW wastewater pumping station to service the East Side area.

The implementation of new Wastewater Treatment Facilities is not necessary nor preferred given the
number of WWTPs already in the Region discharging to the Grand River. In addition, it is not preferred
to discharge to adjacent waterways or municipalities to maintain the control of treatment requirements
within the Region, as well as minimize impacts to other water bodies and/or receivers. The preference is
to continue to improve treatment at the Region’s existing WWTPs and to improve water quality within
the Grand River watershed.

Although not identified as a preferred alternative from a long-term servicing perspective, Water
Conservation and Inflow/Infiltration reduction are two measures that should be employed in
advance of the need to expand an existing facility, or implement new wastewater infrastructure to
reduce their need and/or delay their timing from a short-term servicing perspective. These
programs should be implemented in advance of, or in conjunction with, any proposed
infrastructure expansion or new works.
In addition, the Region should consider implementing a pilot project to investigate further Re-use
Alternatives as treatment requirements continue to increase from a regulatory and/or Grand River
watershed water quality perspective. Once the level of treatment required approaches provincial water
quality requirements, a pilot program to identify large scale users, the infrastructure needed to service
these users and how this would have to be integrated into future development policies and
requirements should be looked at. This can be implemented in the future.
Based on these outputs from a Region-wide treatment alternative perspectives, solutions and specific
requirements for each of the Region’s five major and five minor WWTPs were developed based on
current and future intended service growth and needs taking into account:
•

The future population requirements and flows outlined in Section 2;

•

The receiver characteristics and effluent requirements outlined in Section 3;

•

The constraints, opportunities and alternative treatment approach outlined in Section 4.

These are outlined and summarized in Section 9 of this report.
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East Side Servicing Alternative Evaluation

Once preferred treatment alternatives were identified for the Region as a whole, servicing alternatives
specific to the East Side area of the Region were reviewed. These were outlined in Section 6 of the report
and area summarized as follows:
•

Utilize Existing Wastewater Systems from: A) a servicing perspective via City of Kitchener
pump stations, forcemains and sewers; or B) from a wastewater treatment perspective
utilizing the Kitchener, Preston and/or Hespeler WWTPs.

•

Implementing new wastewater systems via: A) implementation of the Grand River trunk
sewer; B) the implementation of a Regional sewage pumping station to convey sewage to the
Kitchener WWTP, in conjunction with local municipal infrastructure; or C) the
implementation of a new WWTP to service the East Side area.

•

Re-Use Alternatives.

•

Limit Community Growth.

•

Do Nothing as per Class EA requirements.

The evaluation outputs are shown by Table 7.6 for each of the above alternatives for the various criteria
and measures shown. For each criteria item, a relative rating is provided for each alternative as it
compares to each of the other alternatives. These were aggregated and summarized for each criteria
grouping (Natural Environment, Social/Cultural, Economic/Financial, Legal/Jurisdictional and
Technical). The preferred alternative for each criteria grouping is shown by Table 7.6. An overall
summary of the scores for each alternative is shown by Table 7.7.
Based on the overall evaluation results, the preferred servicing alternative for the East Side area consists
of the individual municipalities implementing strategically implementing pump stations and forcemains
along the east bank of the Grand River, to service the East side area over the short and long terms. It is
anticipated that this would be done in a phased manner in order to best facilitate use of available capacity
in the Region’s existing WWTPs, beginning with:
1. Available trunk sewer, pumping station and wastewater treatment capacity for the south end of
the East Side area being serviced via the Preston WWTP, the Cambridge sanitary sewer system
and the Dover PS and forcemain.
2. The eastern portion of the East Side area in the future short to mid-terms being serviced by the
Hespeler WWTP.
3. Most of the remaining East Side area in the mid to long terms being serviced by the Kitchener
WWTP via a major PS and forcemain crossing the Grand River.
Implementation of the Grand River trunk sewer and/or a new WWTP is not recommended given the
impacts to the Grand River from a crossing and/or discharge perspective. Utilization of existing
Kitchener pump stations and/or trunk sewers could again be reviewed for potential development in the
northern portion of the East Side area.
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Future planning for the East Side area, given the industrial land uses proposed, provides an excellent
opportunity to undertake a pilot study for re-use alternatives in the future. With treatment at the
Kitchener WWTP being enhanced considerably in the future, large areas could be available within
East Side for return water re-use which could be implemented as infrastructure tributary to the
Kitchener WWTP is developed. This should be seriously considered as part of any future planning,
environmental assessment and/or predesign activities undertaken impacting the East Side area.
The Phase 2 alternative solution/evaluation work completed for master planning purposes provides the
overall strategy for providing wastewater treatment to sewage generated in the East Side area (e.g. new
WWTP vs at existing WWTPs). Individual municipalities may complete specific Class EA studies to
determine how the East Side area should be serviced. These studies should also include confirmation of
the preferred servicing for the East Side area as a whole, and how implementation involving the Preston,
Hespeler and Kitchener WWTPs could be phased. Of primary importance is implementation of the large
scale pump station and Grand River crossing required to convey all sewage flows to the Kitchener
WWTP.
Sufficient work has been completed to confirm which WWTPs are best positioned to service the East Side
area in the short, mid and long-terms as outlined herein.

7.7.

Conclusion

Further details and discussions regarding implementation requirements for servicing of the East Side area
are outlined in Section 6 of this report. Section 9 outlines the WWTMP servicing recommendations from
a works, cost and implementation perspective.
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PUBLIC CONSULTATION

Public consultation activities formed a key component of the process to develop the Region of Waterloo
Wastewater Treatment Master Plan (WWTMP). From the outset and throughout the Environmental
Assessment (EA) process, the Region and consultant team consulted with residents, community
organizations and government agencies.
The following describes the public consultation activities undertaken as part of the EA process for the
Region of Waterloo WWTMP.

8.1.

Communications and Consultation Plan

Early in the process, a communications and consultation plan was developed to meet the requirements of
the Municipal Class EA process and guide communications and consultations activities. The plan
indicated the Region of Waterloo’s commitment to consult with residents, community organizations and
government agencies and identified an overall consultation goal, objectives and principles (see Table 1).
Communication activities envisioned in the plan included newspaper notices, letters
invitation/notification, project newsletters, and a webpage on the Region of Waterloo website.

of

Table 8. 1: CONSULTATION GOAL, OBJECTIVES AND GUIDING PRINCIPLES
GOAL:
To provide an opportunity for stakeholder groups and the public to gain an understanding of the
proposed Wastewater Treatment Master Plan and provide feedback and advice at important stages in the
EA process.

OBJECTIVES:
The Consultation and Communication Plan was been developed to meet the following objectives:
•
Generate broad awareness of the Wastewater Treatment Master Plan project and opportunities for
involvement throughout the planning process; and
•
Facilitate constructive input from public and agency stakeholders at key points in the EA process,
well before decisions are made.

GUIDING PRINCIPLES
•
Early and ongoing engagement of stakeholders;
•
Early issue identification and sincere, creative approaches to resolve differences;
•
Clear and traceable documentation of public input, and its impact on decision-making; and
•
Openness, honesty and transparency.

Consultation activities outlined in the plan included creating and consulting with a steering committee,
conducting stakeholder workshops and technical workshops as required, and hosting a series of three
public information centres; as well as meetings with Regional Council and Committees as required.
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Communication Activities

A range of methods were used to generate awareness about the WWTMP and to establish communication
channels between the Region of Waterloo, local residents, community organizations and government
agencies.
Each communication method used for the WWTMP is described in the sections below.
8.2.1.

Stakeholder Database

A stakeholder database was developed as a starting point for project-related communications. The initial
database included:
¡

Community organizations, businesses and business-related associations;

¡

Local and broad-based environmental groups;

¡

Groups with an interest in water and wastewater, environment, community, and planning,
development;

¡

Local utilities;

¡

First Nation communities;

¡

Region of Waterloo department representatives and Regional Council;

¡

Representatives from the City of Cambridge, City of Kitchener, City of Waterloo, North Dumfries,
Township of Wellesley, Township of Wilmot, Township of Woolwich;

¡

Representatives from adjacent municipalities; and

¡

Representatives of government agencies with potential interest in the project.

The initial mailing list numbered approximately 95 individuals and grew to 133 over the course of the
project.
8.2.2.

Project Contacts

To provide consistent points of contact for the project, the Region of Waterloo and Earth Tech identified
two contact persons – Karl Cober later replaced by José Bicudo, and Patricia Quackenbush, representing
the Region of Waterloo Transportation & Environmental Services and the consulting team respectively.
Their contact information was included on all project communication materials and members of the
public could contact them via mail, telephone, fax or regular mail.
During the course of the EA process up to May 25th, 2007, Mr. Cober, Mr. Bicudo and Ms. Quackenbush
received several phone calls, emails and pieces of written correspondence and they responded to each
contact as required.
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Notice of Commencement

A Notice of Commencement for the WWTMP was prepared and published in local newspapers and
posted on the Region of Waterloo’s website. The Notice was first published on July 27 and 31, 2004 in
the KW Record; and during the week of July 27, 2004 in the Cambridge Reporter, Waterloo Chronicle,
New Hamburg Independent, Woolwich Observer, Cambridge Times, Ayr News, and The Independent
(Elmira). A second advertisement was placed on September 21, 2004 in the KW Record and during the
week of September 21, 2004 for the other papers. Appendix G includes a copy of the Notice of
Commencement. A letter was also issued to all governmental agencies identified on the project mailing
list to advise them of project commencement. A copy of the agency letter is also found in Appendix G.
8.2.4.

Project Webpage

The Region of Waterloo’s website (www.region.waterloo.on.ca) contains a webpage dedicated to the
Region’s various water initiatives, including wastewater treatment. The website includes a webpage
relating to the WWTMP under the Living Here/Water/wastewater treatment facilities section.
Information posted on the site includes: general information about the project; the notice of
commencement, electronic versions of the project newsletters; and consultation reports including the
Region of Waterloo Wastewater Treatment Master Plan Report. Appendix G includes the Region of
Waterloo WWTMP webpage.
8.2.5.

Project Newsletters

Two issues of the project newsletter were produced and made available at the Region office, consultation
events, and regional libraries including:
•
•
•
•

Ayr Branch;
Baden Branch;
Bloomingdale Branch;
Elmira Branch;

•
•
•

New Hamburg Branch;
Linwood Branch;
New Dundee Branch;

•
•
•

St. Clements Branch;
St. Jacobs Branch; and
Wellesley Branch.

The first issue introduced the Region of Waterloo WWTMP project, consulting team, described the EA
process, and identified opportunities for involvement. This issue was sent to all stakeholders on the
project mailing list. Due to the project delay, the Region opted to condense the information proposed to
appear in the second and third newsletters into a single second issue. This issue focused on the factors
that influence wastewater treatment needs; presented the wastewater treatment alternative solutions and
proposed wastewater treatment scenarios; highlighted that the plan has taken into consideration
environmental impacts on the Grand, Speed and Nith rivers; and indicated that further investigation was
occurring to examine East Side servicing needs. In addition, the newsletter encouraged the public to
attend upcoming public information centres. Copies of the two newsletters are included in Appendix G.
8.2.6.

Grand River Conservation Authority Water Forum

The Region of Waterloo participated in the 2004 Grand River Conservation Authority Annual Water
Forum by posting display boards that included facts about the project, the WWTMP work plan and notice
of commencement. Comment forms were made available at the forum as well. No comment forms were
submitted at the event.
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Notice of Study Completion

A Notice of Study Completion will be issued in August 2007 to notify citizens and businesses in the
Region of Waterloo and the adjacent municipalities that the proposed WWTMP is complete and available
for review and comment.

8.3.

Consultation Activities

In addition to the communications channels described above, the WWTMP included a participatory
consultation process consisting of the formation of, and meetings with, the Steering Committee, a
stakeholder workshop, meetings with governmental agencies and municipalities, and a series of public
information centres. These activities provided an opportunity for members of the community to learn
about the project, discuss issues and concerns, and provide feedback directly to WWTMP project
representatives.

8.3.1.

Steering Committee

The Region elected to form a steering committee to work with the consulting team throughout the
development of the WWTMP.
The committee was composed of approximately 22 members representing the following divisions and
interests:

The Regional Municipality of Waterloo
Representatives:
Regional Councillors;
Financial Services;
Commissioner of Transportation and Environmental
Services;
Planning, Housing, and Community Services;
Wastewater Operations and Maintenance;
Design and Construction; and
Water Services Engineering and Planning.

Local Municipalities and Agencies:
Ministry of the Environment;
Grand River Conservation Authority;
City of Waterloo;
City of Cambridge;
City of Kitchener;
Township of Woolwich; and
Township of Woolwich.

The Steering Committee was created with a mandate to provide feedback on goals, objectives, targets and
other key deliverables; provide municipal and regional insight; remain current with the Master Plan
process to provide regular liaison with their organizations; and seek ‘buy-in’ from their organization at
key points in the process. The consulting team participated in seven Steering Committee (#2 - #8)
meetings that occurred over the planning process. Note – Steering Committee #1 occurred prior to
retaining Earth Tech Canada and its consulting team. Below is a short synopses from each of the Steering
Committee meetings. Meeting minutes are included in Appendix G.
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Steering Committee Meeting #2 – June 24, 2004

Meeting # 2 was intended to share information, review the project schedule and define some of the next
steps in executing the development of the WWTMP.
Discussions focused on the following four main streams:
¡

EA/Public Consultation – recommendations were put forward to advertise the notice of
commencement in local newspapers, advertise PIC in local papers close to the event date, gather
further public input at the GRCA Water Forum, encourage the participation of downstream
neighbours and First Nations representatives;

¡

Facility and River Assessment and Modeling – 10 existing monitoring sites where river quality is
monitored 4 weekly events in each session;

¡

Sewage System and Facility Assessment, Planning and Conceptual Design; and

¡

Financial Planning and Cost Recovery, Future Growth and Servicing Strategies.
8.3.1.2.

Steering Committee Meeting #3 – November 17, 2004

Meeting #3 focused on the Public Consultation component of the overall work plan in preparation for the
upcoming stakeholder workshop.
The Region highlighted that river sampling was ongoing, public consultation notices were issued, a
display at the GRCA Water Forum was shown, and preparation for future growth and wastewater flow
projections were underway.
Discussion highlights include:
¡

Consultation and Communications Plan – the Steering Committee provided feedback on the
Consultation and Communications Plan and recommended that the public consultation program be
advertised in the Region’s EnviroNews, the first newsletter to be released after the workshop, and the
contact list be issued to the Steering Committee for review and addition.

¡

Stakeholder Workshop – the committee reviewed the approach for the session and provided minor
refinements.

¡

Draft Purpose Statement – the committee reviewed the draft purpose statement and provided
refinements to content to reflect Region’s planning directions.

¡

List of Alternatives and Evaluation Criteria – the Committee provided high level feedback on the list
of alternatives, highlighted they were looking for innovation and stressed that legal/jurisdictional
criteria ought to be added.
8.3.1.3.

Steering Committee Meeting #4 – February 23, 2005

Meeting #4 focused on a review of recent activities including:
¡

An overview of the stakeholder workshop approach and key feedback received;
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¡

An update on the preparation of technical memos; and

¡

A brief discussion on hosting a technical workshop in the spring to discuss the technical modeling
work and evaluation of scenarios.

The draft version of the WWTMP newsletter was tabled for review and comment by the Steering
Committee at the meeting as well. The newsletter was expected to be issued in the spring, 2005.
8.3.1.4.

Steering Committee Meeting #5 – June 28, 2005

Meeting #5 provided an update on recent activities including:
¡

Field monitoring program –the consulting team reviewed the sampling sites and sampling process
including frequency and provided an overview of the summary components.

¡

Modeling – the consulting team reviewed CorMix modeling parameters and key findings for small
and large WWTMP and provided a demonstration of the BioWin WWTP simulator, reviewed
assessment results for larger WWTPs under different scenarios.

¡

Technical workshop – the consulting team indicated that the technical workshop was attended by
MOE Region and Approvals Branches and Environment Canada, and reviewed highlights of the
feedback received.
8.3.1.5.

Steering Committee Meeting #6 – May 4, 2006

Meeting #6 focused on three key areas: update on planning issues, eastside servicing, and consultation.
Discussion highlights include:
¡

Planning Issues – the Region indicated that in the summer of 2005, the Province’s “Places to Grow”
Strategy was circulated for comment with significant planning implications for the Region. These
implications included modified planning horizons, increased rate of growth, new density requirement
and increased re-urbanization targets. As a result, work on the WWTMP ceased until development
forecasts on a wastewater treatment areas basis being used in the Master Plan could be revised.

¡

East Side Lands – the Region provided an overview of the east side lands servicing in relation to an
inventory of available industrial and business lands in the Region.

¡

Consultation - the committee agreed that input from various agencies and municipalities was needed
and therefore a number of workshops and three public information centres would be scheduled for
early 2007.
8.3.1.6.

Steering Committee Meeting #7 – December 15, 2006

¡

Meeting #7 provided an update on recent activities including:

¡

Population projections and WWTP flows.
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¡

Field monitoring program – the consulting team reviewed the sampling sites, sampling process
and provided a summary of the summer monitoring period.

¡

Modeling – the consulting team reviewed receiving water flows, quality, and mixing zones;
identified four future scenarios; and reviewed servicing schemes for East Side Lands and
Industrial Road Service Area.

¡

Review of wastewater treatment technologies – the consulting team reviewed the potential
wastewater treatment technologies identified in technical memo #4 that include biological
nutrient removal, biological phosphorus removal, advance nutrient removal, side-stream
treatments technologies and trends.

¡

East Side monitoring and approach – the consulting team reviewed the study procedure for
evaluating east side lands, reviewed flow monitoring findings, flow restrictions, design
parameters and options for east side servicing.
8.3.1.7.

Steering Committee Meeting #8 – March 21, 2007

Meeting #8 focused on the completion of tasks relating to the development of the WWTMP including
work completed, basis for future WWTP needs, WWTP needs per facility, capital planning and EA public
consultation completion. The consulting team provided remaining technical memos to the Region and
reviewed deadlines to be able to complete the final WWTMP report by early July, 2007.
8.3.2.

Stakeholder Workshop

The Region’s wastewater treatment master planning process was of interest to various stakeholder
organizations both in the Region and surrounding areas. As such, the Region included a stakeholder
workshop at the outset of the WWTMP process to receive feedback on the purpose statement and
approach to be used. The project team developed criteria for invitation and all stakeholders identified
through this process were added to the project mailing list and received invitations to all consultation
events.
The stakeholder workshop was held on November 30th, 2004 between 6:00 p.m. and 9:30 p.m. at the
Waterloo Region Emergency Services Training and Research Complex. The purpose of this stakeholder
workshop was to:
¡

Introduce the Region of Waterloo WWTMP project to agency and public stakeholders; and

¡

Receive stakeholder input on the key issues and opportunities associated with developing the
WWTMP; the draft purpose statement; the proposed evaluation method and criteria; and a
preliminary list of alternative solutions.

The overall format for the workshop included an open house at the beginning of the evening, providing
stakeholders with an opportunity to view display board project information, and speak one-on-one with
the Region of Waterloo staff and the consulting team prior to the presentation. The presentation provided
an overview of the master plan process including consultation and communications activities, and
provided an introduction to the current wastewater treatment system, the draft project purpose statement,
categories of alternatives and preliminary evaluation criteria. Each participant was offered a worksheet,
which was used during the working session and could be submitted until December 9th, 2004. The
discussion session focused on the following questions:
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1. As you think about the Wastewater Master Plan project, what major opportunities or
benefits do you see resulting from the project?
2. What pressing issues or concerns will the project need to address?
3. Looking at the draft purpose statement, what would you change or add (if anything)?
4. Looking at the draft evaluation criteria, what would you change or add (if anything)?
5. Looking at the draft “long list” of alternative solutions, do you have any comments? For
example, what alternatives do you see as priorities? What alternatives (if any) should not
be considered? Why?
Approximately 20 people attended the stakeholder workshop including a Region of Waterloo Councillor,
Region staff, representatives of local municipalities and governmental agencies, and interested members
of the public.
Based on a review of the comments received at, and following the stakeholder workshop, the following
provides highlights of feedback received:
¡

¡

Opportunities or Benefits - Participants indicated that the WWTMP provides an opportunity to:
o

Look at innovative and new technologies;

o

Enhance treatment performance and improve the quality of the Region’s watersheds and
receiving waters;

o

Minimize impacts to the community;

o

Improve/rationalize the existing wastewater treatment system;

o

Ensure the Master Plan addresses Smart Growth principles and raises the bar for future
developments; and

o

Reduce demand for treatment.

Issues and Concerns to be Addressed - Participants indicated that the Master Plan should:
o

Address major failure risks to the system;

o

Avoid environmentally sensitive areas;

o

Recognize that drinking water protection is critical;

o

Consider the capacity of the Grand River/receiving waters;

o

Consider the cost of treatment; and

o

Ensure linkages to parallel processes.
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Purpose Statement - Participants generally agreed with the proposed purpose statement but
suggested it also include:
o

Provide municipal sewage treatment facilities in a manner which encourages sustainable
growth across the Region;

o

Put more emphasis on enhancing the environment (i.e. in addition to protecting it); it was
suggested that a separate bullet could be added to underline the importance of
enhancement; and

o

Do more to encourage and promote innovation.

Evaluation Criteria - Participants indicated that:
o

Natural environmental considerations need to include: fisheries and aquatic health and
benthic invertebrate community structure (Ammonia toxicity); assimilative capacity of
the Grand River (nitrogen and phosphorus); odour issues/air quality; and improve health
of river.

o

Social/cultural considerations need to include: impacts across neighbouring boundaries
(e.g. odour, noise, trucks, etc.); impacts on social uses of river; tourism downstream;
public education program; and consider policies regarding growth.

o

Economic/financial considerations need to split capital and operating costs as they have
different impacts; rationalize and integrate entire system under one governing body;
consider the cost and impacts to ratepayers; and consider phasing of proposed works to
meet growth projections.

o

Legal/jurisdictional considerations need to include innovation

o

Technical considerations need to consider piloting new technologies; follow more
stringent criteria than presently regulated, reduce risk, increase reliability and provide for
flexibility and innovation.

o

Public Health – was a new criterion put forward by some participants.

Alternative Solutions - Participants recommended that:
o

Expand existing wastewater systems needs to include the idea of centralizing facilities
where possible and/or taking some older facilities off-line;

o

Identify location of impacts on current and new receivers (Grand River, Speed River,
etc.) for new wastewater treatment systems;

o

Discharge to adjacent wastewater systems - GRCA would not advocate the discharge of
wastewater into adjacent watersheds;

o

Recognize the importance of water conservation and extraneous flow reduction, re-use
alternatives in conjunction with other alternatives; and

o

Consider University of Waterloo innovative technologies and greater use of grey water
applications.
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Participants identified the following additions to the list of alternative solutions:
¡

Education;

¡

Water conservation – develop incentives to encourage industry/residential conservation efforts;

¡

Use by-products (biosolids) in an economically environmentally friendly manner; and

¡

Optimization/integration of sewer collection/conveyance/treatment.

A copy of the full report for the Stakeholder Workshop, including detailed comments from participants, is
included in Appendix G.
8.3.3.

Ministry of the Environment Consultation - Technical Workshop

The WWTMP process also included both formal and informal opportunities for the Region to discuss the
development of the WWTMP with Ministry of the Environment (MOE) representatives.
On April 27th, 2005, the Region hosted a full-day technical workshop for project team members and
representatives from the Grand River Conservation Authority (GRCA), and MOE. The workshop was
held at Regional Offices, between 9:30 a.m. – 4:00 p.m. The purpose of the workshop was to inform the
GRCA and MOE about wastewater treatment scenarios and discuss approaches to modelling and river
water quality monitoring.
The following provides highlights of the feedback received:
¡

Objectives and Scenarios - Participants suggested that the water quality model:
o

Include monthly phosphorus objectives;

o

Include actual ammonia concentrations from wastewater treatment; and

o

Evaluate ammonia end-of-pipe toxicity.

¡

Water Quality in the Grand River – A question was raised about the form of nitrogen in the Grand
River, and whether there is preferred uptake of different forms. The GRCA clarified that all
dissolved nitrogen in the river is in the form of ammonia or nitrate and that water quality data is from
composite samples.

¡

River Monitoring Program - Grand River Simulation Model (GRSM) - Participants suggested
that the study team consider:
o

CCME objective for nitrate (note: the GRCA clarified that nitrate limits are being
considered in some areas);

o

Consider other water quality parameters aside from dissolved oxygen (note: un-ionized
ammonia is examined in CORMIX modelling, phosphorus and nitrate in mass balance
approach);

o

Running model in pseudo “steady state” with constant input to assess how well the model
can predict other parameters; and

o

Limitations of the model.
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CORMIX - Participants recommended that the study:
o

Consider showing a River objective for ammonia to compare to output;

o

Derive PWQO for unionized ammonia at edge of mixing zone; and

o

Compare mixing zone ammonia concentrations to total ammonia concentration.

Participants also discussed the use of BIOWIN as a means to ensure there is integration; receiving water
(complexity of watershed – drinking water; # inputs).
A copy of the full Technical Workshop minutes is included in Appendix G.
\
8.3.4.

Public Information Centres

The Region’s wastewater treatment planning process was of interest to members of the public who live
both in the Region and in surrounding areas. As such a series of three public information centres were
held between 4:30 p.m. – 8:30 p.m., May 1st – 3rd, 2007 at Cambridge Center Mall, Conestoga Mall, and
Region of Waterloo offices respectively. The purpose of the PICs was to provide the community with an
opportunity to learn more about the proposed WWTMP and to receive feedback on the WWTMP from
participants. The PICs were publicized through invitations to the stakeholder mailing list, and
advertisements in local newspapers, WWTMP newsletter #2 and Region website.
A range of methods were used to publicize the public information centres, including:
¡

E-mail notification to Region Council and staff;

¡

Invitations mailed to the stakeholder database (found in Appendix G4);

¡

Notices published on April 27th and May 1st, 2007 in the Regional Libraries;

¡

Advertisements placed in the following local Community Newspapers: The Record, Cambridge
Reporter, Cambridge Times, Waterloo Chronicle, New Hamburg Independent, Woolwich Observer,
Ayr News, and The Independent (Elmira);

¡

Wastewater Treatment Master Plan Newsletter; and

¡

Listing on the project website.

The overall format for the session was a conventional public information centre setting, where
participants could drop by during the specified session hours, view display boards with information about
the project, and speak one-on-one with Region of Waterloo personnel and the Earth Tech consulting
team. A series of informative panels displayed key information regarding the Wastewater Treatment
Master Plan using charts, geographical maps, and photographic images. Each participant was offered a
comment form that could be submitted at the meeting, or until May 10th, 2007. The comment form
included the following questions:
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1. What brought you to this public information centre today? (i.e. interested in wastewater issues)
2. In your opinion, what are the impacts of wastewater treatment strategies on your community?
Please elaborate.
3. Do you support the proposed recommendations? Yes

__

No__

a. If not, what are your major concerns?
b. How would you like to see the proposed recommendations refined or changed?
4. Do you have any questions or comments regarding the information presented at this Public
Information Centre or any other comments on the Wastewater Treatment Master Plan project?
5. How were you notified of this meeting?
a. Wastewater Treatment Master
Plan Newsletter

b. Region website

c. Advertisement in Community
Newspaper

d. Word-of-mouth

e. Other, please specify
A copy of the PIC invitation letter, PIC advertisement and display boards are included as Appendix G.
Approximately 50 people attended the three PICs and signed in at the registration. Participants included
residents of the area, business owners located in the Region of Waterloo, members of the local
Conservation Authority, consultants involved in the wastewater treatment and planning sectors,
developers/landowners in the Region, representatives of government agencies, environmental
organizations, neighbourhood associations, and university students.
Based on a review of the comments received at, and following the PICs, there was mixed feedback on the
proposed recommendations. The following provides highlights of feedback received:
Public Interest in Attending the Public Information Centres
According to the comment forms, participants attended the PICs for the following reasons:
¡

Concerned citizen;

¡

Interest in WWTMP and how it will affect other municipalities;

¡

Concerned regarding spills/odours from WWTPs (e.g. Kitchener);

¡

Interested in wastewater issues including cumulative impacts on the Grand River for wastewater and
rural/urban non-point sources;

¡

Work with a related environmental organization;

¡

Interest in developable lands, capacity and timing;
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Wastewater Treatment Strategy Impacts on Communities
Participants identified four broad areas of impact on communities including: environment/well-being;
water quality; wastewater treatment plants and infrastructure and development. Impacts identified by
participants are highlighted below.
¡

Environment/Well-Being

¡

Local environment and local quality of life impacted by water quality;

¡

Odours from Doon (Kitchener) WWTP inconveniences area residents;

¡

Air and water quality;

¡

Overall quality of life in the Region of Waterloo;

¡

Health concerns during misting of WWTPs to reduce odours; and

¡

Lack of sustainable development.

Water Quality
¡

Spills (1);

¡

Impacts on downstream water users (E.g. cities, towns);

¡

Recreational use/activities along the Grand River and its tributaries;

¡

Fisheries within the Grand River;

¡

Aquatic environment needs protection; and

¡

Irrigation of the Doon golf course using water from the Kitchener WWTP).

Wastewater Treatment Plants and Infrastructure
¡

By-passes from institutions and industries;

¡

St. Jacobs WWTP could be used more effectively;

¡

Lack of standby power;

¡

Infrastructure failure;

¡

Hespeler WWTP is undersized leading to release of strong odours; and

¡

Not enough capacity at Preston and Hespeler WWTPs.
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Development
¡

Concern regarding how wastewater affects future development; and

¡

Servicing lands east of Speedsville Road should be pumped on a temporary basis to the Preston
WWTP instead of the East Side Lands.

Major Concerns:
Water Quality
The majority of participant comment forms indicated a concern for water quality, and in particular
focused on creating more stringent water quality objectives, addressing ammonia discharges from
Kitchener WWTP, and identifying whether continued growth in the Region affects water quality.
Participants indicated that interim measures were required to prevent further degradation of water quality
prior to the longer-term implementation of the WWTMP project.
Specifically participants indicated that:
¡

WWTP recommendations need to be more stringent for the larger stations (Waterloo, Kitchener,
Preston, Hespeler and Galt) (Scenario 4) to meet water quality objectives (PWQO and ODWS);

¡

WWTP needs to address elevated ammonia discharges from Kitchener Biosolids dewatering process;
and

¡

Consider short-term scenarios to determine whether continued growth in the Region results in
improvements or degradation.

Project Timeline
¡

Proposed timeline to address water quality issues does not meet short-term needs of downstream
communities;

¡

Concern regarding shorter-term consequences of water quality on the Grand River which may
degrade water quality prior to improvement; and

¡

Interim measures should be implemented at Kitchener WWTP to improve water quality over the
short-term.

Wastewater Treatment Plants
¡

Remedial work is required at St. Jacobs WWTP;

¡

Water table is high for ST. Jacobs WWTP and capacity is not there; and

¡

WWTP systems should be built to accommodate expansion.
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Eastside Servicing
A number of developers attended the PICs and expressed concern regarding timelines for servicing the
East Side lands and participants wanted a greater understanding of the impact of the East Side lands on
the Preston, Kitchener and Hespeler WWTPs capacity.
Additional comments expressed during the PICs indicated that the Speed and Nith Rivers need to be
included in the WWTMP, and that an interim plan was needed specifically for Kitchener to address water
quality issues on the Grand River.
Suggestions Regarding the Proposed Recommendations
The comment forms revealed that participant suggestions fit three broad categories:
Recommendations, Kitchener WWTP recommendations and project timelines.

Master Plan

Wastewater Treatment Master Plan Recommendations


More stringent ammonia and phosphorus removal for Waterloo, Kitchener, Preston, Hespeler and
Galt by 2017;



WTMP should provide wastewater treatment capacity to existing urban lands before allocation to
new urban growth areas;



Distribute proposed upgrades over several years to reduce capital costs;



Remedial work required at St. Jacobs WWTP;



Stipulate all employment lands be of little to no use regarding water and wastewater resources;



Region needs to consider storage tanks for St. Jacob’s WWTP due to industrial and institutional
use;



Doon WWTP odours need to be addressed; and



Suggest increasing Hespeler WWTP location to accommodate growth plans of Hiff/Snyder
properties as outlined in Smart Growth Plan of June 2003.

Kitchener Wastewater Treatment Facility
GRCA staff indicated that the Region needs to address short-term effluent quality issues at Kitchener
WWTP facility as a top priority. Participants suggested that the Region could install temporary pretreatment of the biosolid supernatant and retrofit the system with nitrification.
Project Timeline
GRCA staff indicated that the study needs to complete interim measures to mitigate impacts until
permanent work is finalized.

Region of Waterloo

P.N. 78148

Wastewater Treatment Master Plan – Final Report

226

Notification of PICs
Participants indicated that the most common form of generating interest and attendance at the PIC was
word-of-mouth, followed by the Region’s website, community newspaper, newsletter and letter of
invitation.
A copy of the full report for PICs, including detailed comments from participants, is included in
Appendix G.

9.

PREFERRED ALTERNATIVES AND IMPLEMENTATION
RECOMMENDATIONS

Based on the evaluation outputs for each of the alternatives identified in Section 7, and the previous
technical activity outputs, preferred alternatives to address projected wastewater treatment needs for the
ROW to 2041 are identified herein, including an approach to address the collection, conveyance and
treatment needs of the East side community planning area. Implementation recommendations are
provided with respect to each from a feasibility and constructability, input/output and approval
requirement perspective.
The preliminary implementation recommendations were presented for Steering Committee review on
March 21st, 2007 and for public review at three Public Information Centres held May 1, 2 and 3rd, 2007 at
locations in Cambridge, Waterloo and Kitchener respectively. Comments from agencies, stakeholders,
and the general public were taken into consideration and the recommendations revised accordingly.
The recommended implementation schedule is shown by Table 9.1. Recommended works are identified
for each facility with approximate timing and estimated implementation costs. Timing for the
implementation of each facility work over the planning period was established to address current issues
with respect to effluent quality, water quality concerns regarding downstream users of the Grand River
and its tributaries, process-related upgrade requirements and servicing needs for growth in all areas, but
with specific reference to the East side lands (east Kitchener and north Cambridge).
The recommendations outlined in this Tech Memo include not only infrastructure recommendations
requiring further investigative study, general system issues (i.e. administration, operational), area
servicing studies, preliminary design and/or Class EA activities, but also ongoing water conservation,
demand management and inflow/infiltration (I/I) reduction initiatives to reduce future treatment capacity
requirements. Further design efforts are required to confirm preferred scheduling (with reference to
constructability), preferred treatment strategy and technology, and refined cost estimates. Details with
respect to each of the above items and their relative priority are outlined as follows.

9.1.

Water Conservation, I/I Reduction, and Re-Use

In the short to mid-term the Region will continue to pursue Water Conservation and I/I reduction
initiatives. Specific details are as follows.


The Region’s ongoing Water Conservation measures continue to be implemented as outlined in the
Water Supply Master Plan and Water Efficiency Master Plan Update, both recently updated by the
Region. For the purposes of the WWTMP, these initiatives need to be tracked to evaluate success and
resulting sewage flow reduction impacts on the Region’s wastewater treatment facilities. The
estimated 2005 cumulative water savings was approximately 5 580 m3/d (Water Efficiency Master
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Plan Update, May 2006). Current programs in the Region include toilet replacement, restaurant prerinse spray valve installation, outdoor water-use restrictions, rain barrel distribution, promotion of
water efficient washing machines, dual flush toilet rebates, increased public education campaigns, ICI
programs, and water efficient landscaping seminars, etc. The target cumulative water savings
projected from 2007 to 2015 is over 8 000 m3/d. While increased water conservation may reduce
wastewater infrastructure needs in the future, or delay their timing, it may also result in higher
strength wastewater influent creating additional challenges for sewerage conveyance systems and
wastewater treatment at facilities.


I/I reduction is a measure that should also be implemented in advance of expanding any existing
wastewater treatment facilities. Some WWTPs in the Region have very high I/I which reduces their
overall capacity, impacts performance, and expedites the need to expand each facility. For example,
the I/I reduction program in Ayr is estimated to have reduced flows between 20-25%. I/I reduction
programs should be further investigated and implemented in the following areas:
-

Elmira

-

St. Jacobs

-

New Hamburg/Baden

-

Wellesley

-

Waterloo

It is recommended that the Region work with the individual municipalities responsible for the
wastewater collection systems in each of the above wastewater treatment sewershed areas to reduce
I/I.
It is anticipated that in the mid-term, the Region will pursue opportunities to implement treated
wastewater re-use pilot projects, and that this will be reviewed with each plant upgrade, or new
community or industry servicing initiative. The specific details are as follows:


Feedback received at the project outset indicated that the general public and a number of Steering
Committee members were interested in finding out more and possibly implementing programs for the
re-use of treated wastewater where possible, feasible, and practical. Wastewater re-use opportunities
present a number of challenges such as current regulation requirements and Codes (i.e. Ontario
Building Code, Plumbing Code) regarding water-use and plumbing restrictions, and the Region’s
northern climate (resulting in seasonal applications and need for storage). However as treatment
requirements increase and the assimilative capacity of receiving waters diminish, these opportunities
may become more viable, as they are in very dry climates with limited potable water supply. It is
recommended that the Region consider implementing a pilot project to investigate wastewater re-use
alternatives on a small scale basis to confirm the potential and related implementation requirements in
the future. Initially the focus should be on large scale users. For example:
Future planning for the East side area given the industrial land uses proposed provides an excellent
opportunity to undertake a pilot study for re-use alternatives in the future. Newly developed large
areas could be available within East Side for return water re-use which could be implemented as
servicing is developed and the infrastructure for dual piping established. This should be seriously
considered as part of any future planning, environmental assessment and/or predesign activities
undertaken impacting the East Side area.
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In the long term, the Region will continue to implement the above initiatives as well as investigate
new strategies. This could include:


Water Conservation measures and I/I reduction efforts continuing to be implemented within the
Region.



The consideration of large scale re-use projects in this time period, possibly including opportunities
for implementation in new development areas such as the East side, where effluent water re-use could
be implemented at early stages.

9.2.

Watershed Management

Consultation with agencies, including the GRCA and MOE, as well as neighbouring municipalities, and
feedback from the public and stakeholders, emphasized the significance of a Watershed Management
Strategy for the Grand River and Nith River.
It is envisaged that a Watershed Management Strategy would address the following issues and concerns:
•

Source Water Protection legislation

•

the consequence of a possible Great Lakes water supply to the Region

•

assessment of impacts of discharges (point and nonpoint sources) on the Grand and Nith River;
optimization of both wastewater treatment as well as implementing best landuse practices to reduce
overall loading to the Grand/Speed and Nith Rivers

•

impacts of upstream discharges on downstream communities

•

confirmation of wastewater treatment plant upgrade and expansion implementation requirements with
respect to effluent quality and quantity, and timing

It is also recommended that comprehensive monitoring on the Grand, Speed, and Nith Rivers be
undertaken to allow for more detailed assimilative capacity analysis for each plant expansion in the future
as required. In addition, more thorough plant effluent monitoring will provide a better basis for future
assessment.

9.3.

Upgrade/Expand Existing Wastewater Systems/Facilities

The preferred alternative to address wastewater treatment requirements for an increasing population
within the ROW is to continue to improve treatment at the Region’s existing WWTP’s through upgrades
and expansions as needed. This will in turn help to improve water quality within the downstream Grand
River watershed.
9.3.1.

Operational/ Treatment Performance

The resulting strategy provides an implementation plan for each of the Region’s Wastewater Treatment
Facilities, with short, mid, and long term recommendations.
In preparation for future WWTP upgrades and expansions it is prudent to implement detailed sampling
protocols at each facility to supplement the process data available. This data is important to enable
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undertaking of process modelling to improve process control and optimization, and provide the basis for
future design. This would be enhanced through the use of a centralized standard supervisory control and
data acquisition (SCADA) system for monitoring the WWTP processes and generating data that could be
used in optimizing existing processes as well as provide data for design of future upgrades and
expansions.
Another consideration specific to contract operations is the importance of reviewing the provision of
contract services on a stipulated basis (e.g. at 2 and 5 years) to ensure continuous progress is made with
respect to operational improvements, or to establish the necessary database for future upgrades. It is
recommended that this be implemented by the Region to include a review of monitoring beyond the basic
requirements of the regulatory agency to meet proposed operational improvements and better plan the
design of upgrades and expansions.
9.3.2.

Biosolids Management

The ROW’s Biosolids Master Plan (BMP) was completed in 2003, and is proposed to be updated in 2008.
The recommendations in this report included a phased approach to upgrade the existing biosolids
stabilization processes, increase biosolids volume reductions, and add new technologies for increased
stabilization at each of the Region’s wastewater treatment facilities. The report also recommended that the
Region develop a contingency plan, including the ability to landfill dewatered biosolids, in the event land
application is not possible. The recommendations from the BMP are currently being implemented, with
the construction of dewatering and thickening facilities underway at the Galt WWTP. Table 9.1 shows
the recommendations for each WWTP to provide a more complete description of the proposed works.
The scheduling of these works impacts the ability to implement and/or construct liquid treatment
upgrades at each WWTP from an operational, land availability and cost perspective.
An overview of the required works to be initiated in the short term is as follows.


Having a strategy to handle dewatered biosolids is critical to the timing of all of the biosolids
management upgrades, as the implementation of thickening and dewatering processes at each
WWTP will result in a new biosolids product with handling needs that are different from the existing
Biosolids Management Facility lagoons at the Kitchener WWTP. The completion of dewatering
works at Waterloo, Kitchener, Preston, and Galt, plus the ability to land apply and/or landfill the
dewatered biosolids would then allow for decommissioning of the existing biosolids lagoons. This is
required to facilitate construction of an additional process train at the Kitchener WWTP.



The preferred strategy from the Biosolids Master Plan, Increase Biosolids Stabilization and
Continue with Land Utilization, also includes a recommendation to review and conduct pilot tests for
alternative technical processes early in the planning period. The first phase consists of technology
review and strategy selection, the pilot testing of technologies and completion of the Class EA (not
required if upgrading or retrofitting within design capacity) for implementation 2007-2013. To date
centrifuges and belt filter processes have been piloted at the Waterloo and Galt WWTPs. The second
phase consists of design and construction of the preferred technology (timeframe not defined).



Issues pertaining to long term storage requirements for biosolids cake will be resolved presently with
an update to the Biosolids Master Plan.



As implementation of the biosolids management (dewatering) processes at each plant will result in
high strength side streams, it is recommended that a study be initiated (by the Region and GRCA) to
review the impact of phased dewatering installations at Galt, Waterloo, Kitchener and Preston on
plant effluent quality and Grand River river quality. Phasing to include the proposed increase in
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population growth over the short-term combined with proposed biosolids and wastewater treatment
plant upgrades.
In the mid-term, the Region will continue to review the status of its operations with respect to land
application as well as the management practices implemented at each of the plants:


The Biosolids MP recommends that the Region review and document the progress of biosolids
management on an on-going basis, including a review of land application practices, and also the
impact of biosolids management recycle streams on the liquid treatment process of each WWTP.
This may result in requirements for improving the WWTP liquid processes.



The Biosolids Master Plan also recommended a review of technologies for additional biosolids
stabilization. It is recommended that technologies such as thermal oxidation with energy recovery be
reviewed under the proposed Biosolids Master Plan update.

9.3.3.

Odour Management

With plant upgrades/expansions to improve and increase treatment capacity, as well as the
implementation of biosolids management processes at existing sites, odour and noise emissions are of
paramount public concern. Many of the comments received at the public information centres pertained to
odours which were believed to emanate from existing facilities.
It is recommended that odour control facilities be implemented with biosolids handling facilities,
including dewatering and storage. In addition, it is essential when implementing any changes to
operation, the potential release of odour must be mitigated. Odour control should also be reviewed at
existing facilities, where public concerns have been recorded. In developing the budgetary capital cost
estimates for all recommended upgrades and expansions, a cost allowance was included for odour control
facilities.
Furthermore, an additional recommendation is to undertake a Regional odour control master plan to
develop a standard for odour control at all Regional facilities. It is anticipated that this plan would consist
of: (i) review of odour regulations and policies; (ii) review the generation and release of odours from
existing WWTPs and Regional pumping stations (including detailed baseline assessments); (iii)
recommend measures to control and minimize emissions for the higher priority sources; and, (iv)
recommend an implementation schedule for controlling odour in a timely manner, with consideration to
severity of the issue and the cost to correct. This information could be utilized to prioritize capital
improvement planning.
9.3.4.

Waterloo WWTP

Parallel to the Master Plan process, the preliminary design for upgrades to the Waterloo WWTP has been
completed, including a Value Engineering (VE) process on the design recommendations.
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Short term work includes continuation of the upgrade design and construction process:
 The Phase 1 upgrade (at least 54 MLD ADF capacity) to the WWTP liquid train as well as the
proposed biosolids management processes, including digester upgrades, thickening and dewatering,
are to be implemented with design starting in 2008 and construction from 20010-11. It is
recommended that priority be given to the biosolids management processes to eliminate the transfer of
liquid biosolids to Kitchener.
 As the pre-design for the liquid train process upgrade was done by others, the WWTMP scope of work
at the Waterloo WWTP focused on river impacts and possible improvements. A recommendation for
redesign and construction of a new outfall is included for the 2010-11 timeframe.
Additional capacity may be required in the long term to meet growth:
 Expansion to beyond flows identified in this Master Plan may be required if flows from the Elmira or
St. Jacobs plants are incorporated pursuant to the Woolwich Township WW Master Plan study.
9.3.5.

Kitchener WWTP

A phased approach for upgrades to the Kitchener WWTP is recommended which will first incorporate the
Biosolids Master Plans works, including decommissioning of the existing biosolids storage lagoons. This
will provide the additional area necessary for the construction of a third liquid process train and help
minimize odour emissions. Scheduling of the phasing of this work will be reviewed under preliminary
design, through consultation with approving agencies.
For the purposes of this Master Plan the following work is required in the short term:
 Phase 1 - Implement the Biosolids Master Plan recommendations, including digester upgrades,
dewatering, and decommissioning of the biosolids lagoons, in 2007-2011. This will allow the Region
to incrementally improve effluent quality from the Kitchener WWTP, as well as progress more
quickly with upgrades to the Kitchener WWTP process.
 It is noted that removal of the lagoons included in the Biosolids Management Facility (BMF) at the
Kitchener WWTP will have the benefit of improving its influent wastewater quality by decreasing the
ammonia levels currently resulting from supernating the lagoons. At present, this is a non-nitrifying
plant, and therefore, the high ammonia influent concentrations also result in high effluent
concentrations. While this is permitted in the current Certificate of Approval, it results in high unionized ammonia concentrations in the Grand River which are toxic to aquatic life. A decrease in the
ammonia concentration will also improve the efficacy of the current disinfection with sodium
hypochlorite. It is therefore recommended the Region investigate options in the short term to reduce
the ammonia load from the lagoon supernatant using the plant’s spare capacity to treat supernatant
until Phase 1 of the plant upgrades is completed. This could include batch nitrification of lagoon
supernatant and bio-augmentation to seed nitrifiers to the main plant.
 Phase 2 - Construction of a third process train with capacity of 72 MLD in 2010-2015 (designed to
allow future expansion), to provide nitrification with an allowance for denitrification, tertiary filtration
(enhanced phosphorus removal), and UV disinfection. Also included is upgrade or replacement of the
existing outfall or a new optimized outfall to provide improved near-field mixing conditions.
Completion of this phase will meet the projected 2016 flows and will provide improved effluent
quality with blending of secondary effluent from the old plant.
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Following completion of the new train, the existing plant will be upgraded to provide full plant
nitrification, filtration and UV disinfection. The following works are proposed in the mid-term:
 Phase 3 – Upgrade to the existing Train 2 to provide 50 MLD capacity in a plug flow regime with fine
bubble aeration to accommodate nitrification. The secondary effluent would be pumped via an
intermediate pumping station to the tertiary filtration process. Completion of this phase from 20152019 will provide sufficient capacity to 2031 including 6 MLD from the East Side development area.
As part of Preliminary Design opportunities to advance the fine bubble aeration for Train 2 should be
reviewed to further improve effluent quality while still maintaining operational and capacity
requirements.
 Decommission Train 1 (2019-2020) or convert to a side stream process to treat centrate, or act as a
storage process. Structural integrity will be of issue and needs to be investigated as part of Preliminary
Design.
Increases in population may result in the need for a final phase of construction to beyond the existing C of
A design capacity in the long term. Future updates of the Master Plan will review changes to long term
flows to determine the need for plant expansion. Based on current projetions the following will be
required:
 Phase 4 – Expansion of Train 3 of 18 MLD to increase the total plant capacity to 140 MLD (including
15 MLD from the East Side). At the projected growth and present wastewater generation rates,
construction of this phase may be anticipated from 2031-2035 and will provide sufficient capacity to
projected 2041 flows.
9.3.6.

Hespeler WWTP

The existing WWTP has experienced operational issues associated with periodic high loadings which
have resulted in odour complaints. Work is required at this plant in the short term to optimize the existing
extended aeration process and prepare for long term expansion. It is proposed to convert this plant to a
conventional nitrifying process with the addition of a primary clarifier, and conversion of the existing
aerobic digestion volume to added aeration volume. The Biosolids Master Plan recommended expansion
of the aerobic digesters to provide increased retention time and stabilization. However, the WWTMP
provides an alternative approach to construct holding capacity, with transfer of the primary and waste
activated sludge to the Galt WWTP for further stabilization and dewatering in the short term. In the
longer term, with conversion of the liquid process, anaerobic digestion would be provided. It is proposed
that with plant expansion, the portion of the East Side flows which could be gravity drained to the
Hespeler plant would be accommodated. During the Class EA for this expansion, upstream impacts of
the expanded Guelph WWTP must be considered in assessing the remaining assimilative capacity of the
Speed River.
The proposed phasing of upgrades and expansion to the Hespeler WWTP includes the following short
and mid-term works which will meet the long term requirements for this area:
Phase 1 – optimization of the existing facility, including removing sludge to a new holding tank, to be
completed in 2008-2009.
Phase 2 – implement construction of a primary clarifier, sludge thickening and anaerobic digestion, or an
alternative process (2009-2011), or delay this work if other plants have available capacity for biosolids
management in the interim.
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Phase 3 – expansion for growth and East Side flows, expansion of aeration capacity, nitrification, addition
of UV disinfection, possible addition of tertiary filtration for increased phosphorus removal if required
(2013 – 2016). This capacity is sufficient for flows to 2041.
9.3.7.

Preston WWTP

The existing capacity at Preston is sufficient to meet future flows to 2041 if flows generated in the
Industrial Road Service Area (IRSA) are diverted to the Galt WWTP. Further work with the City of
Cambridge is required within the collection system to identify any constraints to moving this sewage flow
to the Galt facility downstream of the splitter. Due to limited available area for expansion at the Preston
WWTP site, it is more feasible to divert the IRSA flows to Galt than to accommodate it at Preston. This
diversion would also allow for the treatment of some flows from the East Side on a temporary basis in the
short term. The plant is presently capable of nitrification and some denitrification although some long
term process upgrades are required for optimized operation.

Assuming the above, the upgrades proposed at the Preston WWTP would consist of the first two phases
in the short term:
 Phase 1 – transfer IRSA flows to the Galt WWTP, and optimization of the Preston WWTP (20082016) to address existing operational issues
 Phase 2 – implement the proposed Biosolids Master Plan work, consisting of thickening and
dewatering. Initiate the pre-design to implement the works recommended in the Biosolids MP in 2007
and investigate options to consolidate dewatering at other Regional WWTPs. Implement the findings
of the pre-design by 2009-12.
The third phase would be implemented in the mid-term, depending on whether this plant continues to
accept additional flows and/or high strength waste.
 Phase 3 – should the IRSA flows and additional East Side areas flows be accommodated at the Preston
WWTP in the long term, investigation for the need for an expansion beyond the existing Certificate of
Approval may be required by 2017.
9.3.8.

Galt WWTP

Diversion of the IRSA flows and loadings can be more readily accommodated at the Galt WWTP, with
the diversion being done over time to allow the plant to acclimate to the high starch loadings. Additional
clarifier capacity is not required immediately, and therefore, the need can be reassessed depending on any
changes in wastewater discharges.
Short and mid-term works are required as follows:
 Phase 1 – the work proposed in Biosolids Master Plan is underway at the Galt WWTP with proposed
completion in 2008. A detailed assessment of the impact of industrial flows on the wastewater
treatment process should be completed as part of the transfer process.
 Phase 2 – Optimization and upgrade including a new secondary clarifier, expansion to the filters to
ensure reduced phosphorus concentrations, and upgrading of the existing UV system in 2015-2018.
The process unit expansions were anticipated in the planning of ultimate site capacity, and are shown
on original plans.
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In the long-term, the flows are projected to exceed the current C of A flow-based targets. (Approach in
two stages; i.e. at flows above 56 800 m3/d there are more stringent phosphorus, BOD and TSS
requirements):
 Phase 3 – Upgrade as required to meet flow-based C of A effluent objectives in 2031-2033 (flows are
within existing C of A).
9.3.9.

Baden/New Hamburg WWTP

The existing process consists of three Sequencing Batch Reactors (SBRs), however, the firm design
capacity of the plant is based on the capacity of two SBRs (5.2 MLD). Therefore re-rating the plant for
three SBRs to 7.8 MLD would require revisiting the C of A effluent limits. The current C of A includes
the requirement for very stringent effluent ammonia–nitrogen and phosphorus concentrations, due to the
limitations in assimilative capacity of the Nith River. The requirement to maintain the C of A nutrient
loadings with an increase in flow will require effluent polishing technology (e.g. membranes) or possibly
funding of alternative nutrient prevention plans (i.e. programs to address non-point source loadings) for
the Nith watershed. Further expansions will be subject to the same constraints.
Expansion is considered at two points in the MP timeline, with phase 1 required in the short and midterm pursuant to a wastewater master plan update:
 Assess Nith River assimilative capacity.
 Update the Baden and New Hamburg Wastewater Master Plan, including I/I reduction initiatives and
Nith River assimilative capacity study (2007-09).
 Phase 1 – Re-rating of the plant to 7.8 MLD assuming the need for enhanced phosphorus removal
(2012-2014), Nith River assimilative capacity permitting.
The next phase is anticipated in the long-term, depending on the success at reducing I/I flows:
 Phase 2 – Expansion to 10.5 MLD, with additional headworks, UV disinfection and process
modifications (e.g. MBR, etc.) to provide additional capacity (2026-2029), Nith River assimilative
capacity permitting.
9.3.10.

Elmira WWTP

While currently the Elmira WWTP is only at an average flow of 4.9 MLD of the design flow of 7.8 MLD,
the immediate issues at the Elmira WWTP consist of continuing high I/I as well as process upsets caused
by high organic loadings of an unknown source, and required short term works. Follow up activities are
dependent on assimilative capacity as previous reports indicated the Canagagigue Creek has reached its
assimilative capacity.
It is proposed that in the short term:
 servicing future flows be subject to a Master Plan study for Woolwich Township to evaluate
wastewater treatment strategies specific to the St. Jacobs and Elmira WWTPs (2011-2012).
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 Phase 1 – optimization to address process issues including the construction of additional equalization
tanks and further work investigating I/I. There are limitations in the existing process such as primary
clarifier capacity which when addressed could allow for re-rating of the plant (2009-2012).
Expansion will be required in the long term to meet projected flows:
 Phase 2 – Expansion to 10 MLD with effluent polishing via an enhanced treatment technology to
reduce phosphorus concentration in the effluent (2031-2034), or an alternative strategy pursuant to
completion of Woolwich Wastewater MP and assimilative capacity of Canagagigue Creek.
9.3.11.

St. Jacobs WWTP

Existing process issues caused by intermittent high organic loadings and cold temperature conditions need
to be addressed in the short term. The St. Jacobs WWTP also experiences very high I/I which could be a
result of local high groundwater levels impacting residential basement tile drains, potentially connected to
the sanitary sewers, requiring further investigation and action by the Township of Woolwich.
Proposed short and mid-term improvements and upgrades include the following:
 servicing future flows be subject to a Master Plan study for Woolwich Township to evaluate
wastewater treatment strategies specific to the St. Jacobs and Elmira WWTPs (2011-2012).
 Phase 1 – Implementation of optimization to address process issues and recommendations of the
Biosolids Master Plan (2007–2010) regarding further stabilization of biosolids.
 Phase 2 – Upgrade/expansion to 2.5 MLD (2014–2017), or an alternative strategy pursuant to
completion of Woolwich Wastewater MP.
9.3.12.

Wellesley WWTP

The Wellesley WWTP experiences fluctuating flows caused by high I/I which results in operational
difficulties with the existing process. The plant is required to meet extremely stringent effluent ammonia–
nitrogen (TAN of 0.75 mg/L) and phosphorus (TP of 0.5 mg/L) concentrations. Consideration should be
given to:
(i)

mitigating I/I in the collection system,

(ii)

the construction of an equalization tank to balance flows, or,

(iii)

implementing an alternative treatment process (e.g. SBR), which could better handle these
variations without compromising effluent quality.

Proposed short-term works include:
 Assess Nith River assimilative capacity.
 Phase 1 – Implement Biosolids Master Plan recommendations regarding further stabilization of
biosolids, address I/I, and Nith River assimilative capacity assessment (2007/2010) as part of the
update of the Baden/New Hamburg WWMP.
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 Phase 2 – Expansion to 2 MLD in 2012-2014 to meet 2041 requirements; effluent requirements are
expected to be extremely low, dependent on Nith River assimilative capacity assessment.

9.3.13.

Ayr WWTP

The Ayr WWTP was recently expanded to 3000 m3/d (2006). Recent work to reduce I/I flows resulted in
reduced flows to the plant from 1500 m3/d to approximately 1300 m3/d. Further reductions may result in
sufficient plant capacity to meet future flow requirements. Should expansion be required, limitations of
the receiving water stream (Nith River) may require additional effluent polishing to provide very low
ammonia and TP concentrations. Therefore, possible long-term works may include:
 Assessment of Nith River assimilative capacity.
 Expansion to 4.5 MLD to meet 2041 requirements (if required). Effluent requirements are expected to
be extremely low, dependent on the Nith River assimilative capacity assessment outputs.

9.4.

East Side Lands Servicing

Based on the overall evaluation results, a wastewater treatment strategy for the East Side area was
identified over the short and long terms in a phased manner.
This strategy will facilitate best use of the Region’s existing WWTPs with proposed short term work as
follows:
 Transfer of flows from the IRSA to the Galt WWTP to release capacity at the Preston WWTP
 Service the south end of the East Side area by utilizing available collection system capacity to the
Preston WWTP. This will involve increasing the sanitary capacity under Highway 401 (2011-2012).
Expansion of the existing collection system will be addressed by local area municipalities.
 Complete a Class EA for a Regional pumping station and Grand River forcemain crossing for
conveyance of future sewage flows from the East Side area to the Kitchener WWTP (2008-2010).
Confirm preferred phasing of servicing for the East Side area with the appropriate municipalities to
include the Preston, Hespeler and Kitchener WWTPs. Local sewage collection issues will be
addressed by the local area municipalities.
In the mid term, construction of a pumping station and forcemain to the Kitchener WWTP will provide
servicing of the East side area:
 Service the East side area to 4 MLD by the Kitchener WWTP via a terminal PS and forcemain
crossing the Grand River (2015-2016).
Long term capital projects to provide sanitary service the East Side are anticipated as follows:
 Expand the pumping station and forcemain to the Kitchener WWTP to meet future flows (12 MLD,
2029-32; 18 MLD, 2040-41).
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Implementation Schedule and Estimated Costs Summary

The implementation recommendations outlined herein are shown in Table 9.1.
Estimated capital costs in 2006 dollars are also summarized for each of the recommendations outlined in
Section 11.2 and 11.3. A cash flow summary for the recommendations was provided to the Region for
capital works budgeting purposes. The costs should be revised as further investigative study or detailed
work is completed, and increased annually based on CPI as a minimum.
Budgetary estimates for the mid to long-term recommendations are preliminary in nature and are subject
to Class EA and Preliminary Design recommendations to confirm the estimated costs provided and
relative timing shown.
The Master Plan should be revisited every five years to update population projections and wastewater
generation rates (incorporating the success of water conservation and I/I reduction), to review regulatory
status and to include advances in wastewater technologies.
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8,000,000

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

(2) Details to be confirmed through the Biosolids Master Plan Update.
(3) Phases refer to order of proposed works as outlined in text (gaps are biosolids
management work per above)

(1) Details are described in the Region's Biosolids Master Plan (2003)

Notes:

start Class EA (if
applicable), predesign, etc.

2021

commissioning of
facilities

* timeline shown for each task includes all phases of work from initial studies and approvals through to final construction, commissioning as applicable, i.e.

Phase 3 - Capacity upgrade to 2041
capacity

Phase 2 - Optimization and upgrades

Galt WWTP

Phase 3 - Expansion as required

20,000,000

1,500,000

Phase 1 - Optimization and Transfer
IRSA Flows to Galt

Preston WWTP

15,000,000

4,500,000

35,000,000

55,000,000

190,000,000

24,500,000

4,000,000

67,000,000

Note: costs have
been estimated in
the BMP (2003)

Capital 2006 $

Phase 3 - Expansion to 2041 capacity

Phase 1 - WWTP optimization
(solids/liquids)

Hespeler WWTP

Phase 2 - Train 3 construction to 2016
capacity
Phase 3 - Train 2 upgrade to 2031
capacity; train 1 decommissioning
Phase 4 - Potential Train 3 Expansion
to 2041 capacity

Kitchener WWTP Upgrades

Outfall Upgrades
Phase 2 - Upgrades/expansion to 2041
capacity

Phase 1 - Upgrades to 2031 capacity

Waterloo WWTP Design and
Construction

Other Plants Biosolids Upgrades

Hespeler Biosolids Upgrades

Preston Biosolids Upgrades

Kitchener Biosolids Upgrades
Kitchener Biosolids Storage Lagoons
Decommissioning

Waterloo Biosolids Upgrades

Galt Biosolids Upgrades

(2)

(1)

Biosolids Management Facility

Biosolids Master Plan Update

Biosolids Management

WWTP Master Plan Update

Planning

Task

Table 9.1 WWTP Master Plan Recommended Implementation Schedule

2022

2023

2025

Year
2024

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

(4)

505,600,000

10,000,000

4,000,000

5,200,000

100,000

400,000

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

start Class EA (if
applicable), predesign, etc.
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Notes:
(3) Phases refer to order of proposed works as outlined in text (gaps are
biosolids management work per above)
(4) Expansion of Ayr, New Hamburg, and Wellesley WWTP are dependent
on Nith River assimilative capacity, which will be determined
in a separate study.

2021

commissioning of
facilities

* timeline shown for each task includes all phases of work from initial studies and approvals through to final construction, commissioning as applicable, i.e.

Cumulative Capital Cost ($ 2006)

EA/Pre-Design to confirm PS/FM /River
crossing and capacity
Transfer part of IRSA flows to Galt to
release capacity at Preston
Pump station and collection system
upgrades
Main PS/FM to Kitchener - Phase 1,
construction
Main PS/FM to Kitchener - Phase 2,
expansion

East Side Servicing

150,000

7,000,000

Phase 2 - Expansion to 2041 capacity

2,000,000

5,000,000

Nith River assimilative capacity study

Phase 1 - I/I related upgrades

Wellesley WWTP

Phase 2 - Expansion to 2041 capacity

Woolwich WW MP

500,000

3,500,000

Phase 1 - Optimization and I/I related
upgrades

St. Jacobs WWTP

12,000,000

Phase 2 - Expansion to 2041 capacity

Woolwich WW MP

500,000

6,100,000

Phase 1 - I/I related upgrades

Elmira WWTP

6,000,000

Phase 2 - Expansion to 2041 capacity

500,000

8,000,000

Phase 1 - Re-rating to 2026 capacity

WW MP Update and Nith River
assimilative capacity study

New Hamburg WWTP

150,000

(4)

10,000,000

Nith River assimilative capacity study

(4)

Capital 2006 $

Phase 2 - Expansion to 2041 capacity

Ayr WWTP

Task

Table 9.1 WWTP Master Plan Recommended Implementation Schedule

2022

2023

2025

Year
2024

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041
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SA 2004 = 862 ha
SA 2041 = 1281 ha
POP 2004 = 8134 people
POP 2041 = 25307 people
EMP 2004 = 3886 people
EMP 2041 = 8577 people
RATED WWTP FLOWS = 5.2 MLD
2004 EXISTING FLOWS = 3.2 MLD
2005 COMMITTED FLOWS = 4.9 MLD
FUTURE 2041 FLOWS = 10.2 MLD

BADEN / NEW HAMBURG
WWTP

Wellesley WWTP

!
(

SA 2004 = 149 ha
SA 2041 = 255 ha
POP 2004 = 2138 people
POP 2041 = 4620 people
EMP 2004 = 580 people
EMP 2041 = 893 people
RATED WWTP CAPACITY = 1.1 MLD
2004 EXISTING FLOWS = 0.7 MLD
2005 COMMITTED FLOWS = 0.8 MLD
FUTURE 2041 FLOWS = 1.7 MLD

WELLESLEY WWTP

.

SA 2004 = 304 ha
SA 2041 = 627 ha
POP 2004 = 4069 people
POP 2041 = 10207 people
EMP 2004 = 1309 people
EMP 2041 = 2546 people
RATED WWTP CAPACITY = 1.5 MLD
2004 EXISTING FLOWS = 1.7 MLD
2005 COMMITTED FLOWS = 1.8 MLD
FUTURE 2041 FLOWS = 3.8 MLD

AYR WWTP

New Hamburg WWTP

!
(

SA 2004 = 152 ha
SA 2041 = 285 ha
POP 2004 = 1586 people
POP 2041 = 3295 people
EMP 2004 = 1976 people
EMP 2041 = 3912 people
RATED WWTP CAPACITY = 1.5 MLD
2004 EXISTING FLOWS = 1.2 MLD
2005 COMMITTED FLOWS = 1.4 MLD
FUTURE 2041 FLOWS = 2.2 MLD

ST. JACOBS WWTP

SA 2004 = 540 ha
SA 2041 = 941 ha
POP 2004 = 8157 people
POP 2041 = 20991 people
EMP 2004 = 5209 people
EMP 2041 = 10010 people
RATED WWTP CAPACITY = 7.8 MLD
2004 EXISTING FLOWS = 4.9 MLD
2005 COMMITTED FLOWS = 6.1 MLD
FUTURE 2041 FLOWS = 9.3 MLD

ELMIRA WWTP

!
(

Waterloo WWTP

!
(

!
(

!
(
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SA 2004 = 1105 ha
SA 2041 = 2014 ha
POP 2004 = 19827 people
POP 2041 = 28933 people
EMP 2004 = 18288 people
EMP 2041 = 27722 people
RATED WWTP CAPACITY = 13.7 MLD
2004 EXISTING FLOWS = 12.3 MLD
2005 COMMITTED FLOWS = 12.4 MLD
FUTURE 2041 FLOWS = 17.0 MLD

PRESTON WWTP

!
(

Galt WWTP

SA 2004 = 4188 ha
SA 2041 = 5135 ha
POP 2004 = 77225 people
POP 2041 = 121388 people
EMP 2004 = 40442 people
EMP 2041 = 59808 people
RATED WWTP CAPACITY = 56.8 MLD
2004 EXISTING FLOWS = 34.6 MLD
2005 COMMITTED FLOWS = 39.2 MLD
FUTURE 2041 FLOWS = 54.4 MLD

GALT WWTP

SA 2004 = 1059 ha
SA 2041 = 1376 ha
POP 2004 = 21312 people
POP 2041 = 31906 people
EMP 2004 = 6530 people
EMP 2041 = 8558 people
RATED WWTP CAPACITY = 9.3 MLD
2004 EXISTING FLOWS = 7.8 MLD
2005 COMMITTED FLOWS = 8.2 MLD
FUTURE 2041 FLOWS = 12.1 MLD

HESPELER WWTP

SA 2004 = 0 ha
SA 2041 = 4121 ha
POP 2004 = 1976 people
POP 2041 = 33566 people
EMP 2004 = 2279 people
EMP 2041 = 16348 people
2004 EXISTING FLOWS = 0 MLD
FUTURE 2041 FLOWS = 15.0 MLD

EAST SIDE COMMUNITY

Hespeler WWTP

Preston WWTP

!
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SA 2004 = 8910 ha
SA 2041 = 12299 ha
POP 2004 = 202213 people
POP 2041 = 349035 people
EMP 2004 = 92734 people
EMP 2041 = 142275 people
RATED WWTP CAPACITY = 122.6 MLD
2004 EXISTING FLOWS = 69.9 MLD
2005 COMMITTED FLOWS = 82.1 MLD
FUTURE 2041 FLOWS = 122.8 MLD

KITCHENER WWTP

Kitchener WWTP

Ayr WWTP

St Jacob's WWTP

!
( Elmira WWTP

SA 2004 = 5004 ha
SA 2041 = 7168 ha
POP 2004 = 114443 people
POP 2041 = 165041 people
EMP 2004 = 63969 people
EMP 2041 = 101668 people
RATED WWTP CAPACITY = 54.6 MLD
2004 EXISTING FLOWS = 45.5 MLD
2005 COMMITTED FLOWS = 51.6 MLD
FUTURE 2041 FLOWS = 66.7 MLD

WATERLOO WWTP
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5.0
Introduction
Tech Memo 1 provided background on each of the Regional wastewater treatment plants including a
summary of the existing processes, current flows and influent and effluent characteristics, the receiving
stream and existing Certificate of Approval limits. Tech Memo 3 summarized the results of each
prescribed analyses undertaken in the evaluation of the existing treatment plants as well as limitations of
the receiver at existing loadings as well as proposed future limits and flows. It is the intent of Task 5 to
identify the constraints of each of the WWTPs for treatment of future flows and loadings with
consideration for:
¡

Existing process constraints (as identified through process simulation modeling and as well as
discussed at the Regional technical workshop);

¡

Receiving water constraints (as identified in Task 3); and,

¡

Physical limitations for expansion (i.e. adequate area on-site, surrounding land-use, and adequate
buffer).

In view of the above constraints, opportunities for diverting flows and servicing new development areas
were reviewed.
This evaluation was completed for each of the Regional WWTPs and summarized in the following
sections.
5.1.

Kitchener Wastewater Treatment Plant

The Kitchener WWTP is a conventional activated sludge plant that provides carbonaceous removal,
chemical phosphorus removal, disinfection and anaerobic digestion. The Kitchener WWTP has a rated
capacity of 122745 m3/d. Flows during 2003 averaged 66148 m3/d. In addition to municipal and industrial
wastewater discharges, the plant receives aerobic sludge from other Regional plants during the winter
months to the plant headworks. Anaerobic sludge from Regional plants is discharged directly to the
storage lagoons located at this plant.
The treated effluent is discharged to the Grand River.
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The plant consistently meets requirements for BOD and TSS in the effluent. However, the practice of
supernating from the sludge storage lagoons results in high concentrations of ammonia and ammonium in
the secondary effluent which interferes with the effectiveness of disinfection with sodium hypochlorite.
Certificate of Approval No. 9202-5CAS7A, issued on October 17, 2002, identifies the following effluent
non-compliance limits (as monthly average concentration):
Effluent Parameters

Average
Concentration

Average
Loading

BOD5

25.0 mg/L

3069 kg/d

Suspended Solids

25.0 mg/L

3069 kg/d

Total Phosphorus

1.0 mg/L

123 kg/d

200/100 mL

-

200/100 mL GMD

-

Fecal Coliform
E.coli

The Kitchener WWTP consists of two trains; the older plant constructed in the 1960’s and the newer plant
constructed in the late 1970’s. The preliminary treatment and primary clarifiers are common to both trains.
The older plant consists of an aeration tank with shallow plug flow configuration and secondary clarifiers;
aeration is provided with single shaft mechanical aerators which run along the length of the reactors. The
newer plant consists of eight completely stirred tank reactors, each with a mechanical aerator followed by
secondary clarifiers. The secondary effluent from both plants combines at the chlorine contact chamber.
The unit processes are as follows:
• Three automatic bar screens (25 mm screen opening)
• Two detritors for grit removal (second only used during high flow events)
• Primary clarification (four parallel rectangular primary clarifiers with traveling bridge scum
removal, 58 m long by 19.8 m wide by 3.7 m SWD); the primary system was upgraded in 19992001, including improvements to the traveling bridge mechanisms, replacement of the rails,
installation of a RPU system and structural repair to the tanks.
• Ferrous chloride added to primary effluent for phosphorus removal
• Activated sludge process consisting of:
o Old plant with four passes with fourteen cells per pass (cell volume 292 m3/each for total
old plant aeration volume of 16344 m3) arranged in a serpentine plug flow arrangement
o New plant with 8 completely stirred tank reactor (CSTR) cells (1916 m3/each for total new
plant aeration volume of 15324 m3)
• Mechanical aeration:
o Old plant has 16 motors with 27 kW delivered to each motor (multiple motors driven via a
single shaft)
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o New plant has 8 75 kW motors
Secondary clarification (old plant - four @ 24.4 m diameter by 3.5 m SWD, new plant – four @
33.5 m diameter by 4 m SWD)
Sodium hypochlorite disinfection
Anaerobic digestion consisting of two primary digesters (each 35.5 m diameter by 9.2 m SWD for
volume of 8100 m3) with gas tube mixing and two secondary digesters (each 30. 5 m diameter by
7.7 m high for volume of 5600 m3), two holding tanks (each 19.8 m diameter by 6.7 m high for
volume of 4100 m3)
Two earthen sludge storage lagoons (areas of 30200 m2 and 21500 m2 for total sludge storage
volume of 197400 m3)

The existing mechanical aeration system limits the amount of oxygen available for nitrification. If the
plant were required to nitrify as it exists at present, the aeration system capacity would limit treatment of
flow of approximately 58000 m3/d. If the aeration system were to be upgraded to fine pore bubble
aeration, the process bottlenecks would be the secondary clarifiers, limiting the total plant flow to 77000
m3/d.
The results of the assessment of the current plant to provide nitrification using conventional and
“optimized” design factors indicate that in both cases, aeration system and clarifier capacity upgrades will
be required to meet future flows. In modelling the process using Biowin, flow splits were adjusted to
maximize the capacity of train 2 based on the secondary clarifiers, and then the additional clarifier area
required in train 1 was then estimated. Using this process, approximately 51000 m3/d can be treated via
train 2 to provide nitrification and then, the remaining flow is directed to train 1 to evaluate the remaining
capacity requirements.
This procedure provides an initial indication of expansion requirements, under both conventional and
‘optimized’ design parameters. Using optimized design, with nitrification (Scenario 2), in years 2031 and
2041, an additional 2790 m2 and 5050 m2 of clarifier capacity is needed, respectively. In addition, in 2041
there is a shortfall of 3770 m3 of aeration tank volume in order to meet the necessary hydraulic retention
time.
In order for the plant to denitrify (Scenario 3), an additional 20% anoxic volume is assumed, with an
increase in required SRT for nitrification to 10 days. Expansion requirements were estimated using the
same approach as for Scenario 2 with the flow to train 2 decreased to 45250 m3/d. In 2031, additional
aeration tank volume required is 3990 m3, and secondary clarifier area of 3740 m2 to meet solids loading
rates (based on optimized design values). In 2041, additional aeration tank volume required is 11310 m3,
and secondary clarifier area of 5535 m2 to meet solids loading rates (based on optimized design values).
It is noted that the flows assumed in the BioWin modelling assumed inclusion of the East Side area.
The modelling was also done assuming average historical wastewater characterization which includes the
high ammonia loadings from supernating the biosolids lagoons. This may be overly conservative in
projecting future influent wastewater loadings to the plant, but at the same time, provides an allowance for
co-treatment of biosolids management process sidestreams (e.g. centrate etc.).
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Receiving Water Constraints

GRSM modelling outputs reflect the existing low D.O. concentrations monitored downstream of the plant
discharge at present. Review of the low river flow conditions provide the best comparison of effluent
quality from the various scenarios. Projections at future 2031 and 2041 with Scenarios 2, 3 and 4 show
marked improvements in D.O. concentrations over existing conditions, reported as the frequency at which
the target objective of 4 mg/L is not met. Improved Kitchener WWTP effluent quality associated with
Scenario 2 (nitrification, lower BOD and TSS limits) results in reduced frequency of low DO due to the
substantial reduction in BOD load. Scenario 3 does not show improvements in DO over Scenario 2, since
the reduction of nitrate loading through denitrification has no direct impact on DO and nitrate is not a
limiting factor for aquatic plant growth. Scenario 4 (reduced effluent phosphorus concentrations) shows a
further improvement over Scenario 2 due to the resulting decrease in aquatic plant biomass and therefore,
lower respiration.
GRSM modelling was completed for servicing scenarios with 0 and 100% of the East Side flows directed
to the Kitchener WWTP. The output indicated only a very slight decrease in Grand River dissolved
oxygen concentrations with the increase in flows.
Cormix runs for un-ionized ammonia indicate that existing effluent conditions (flow and ammonia
concentration) do not meet PWQO limits at 40% of the river width. Future conditions under Scenario 2
(nitrification) do not meet this limit at either 2031 or 2041 flows. Scenario 2 also results in acute unionized ammonia concentrations for distances exceeding one kilometer downstream under spring, summer
and fall conditions. These results point to the need for further evaluation of the discharge configuration in
order to maintain the required zone of passage.
Review of nitrate concentrations in ambient (upstream of the Kitchener WWTP outfall) river conditions
indicate that the CCME guideline of 2.9 mg/L (as nitrate-N) is exceeded in spring, fall and winter seasons.
An allowance for denitrification should be considered in future treatment processes at this plant to meet
possible Policy 2 conditions for nitrate.
Review of total phosphorus concentrations in ambient (upstream of the Kitchener WWTP outfall) river
conditions indicate that the PWQO of 0.03 mg/L is exceeded in all seasons, and therefore, the Grand River
is a Policy 2 receiver with respect to Total Phosphorus. The current TP loading to the river from the
Kitchener WWTP is approximately 44 kg/day. In order to maintain this loading at or below the current
value, the effluent phosphorus concentration must be 0.4 and 0.2 mg/L at years 2031 and 2041
respectively. This effluent value will likely require chemical phosphorus addition with tertiary filtration or
an alternate technology. It is anticipated that this treatment process improvement will be required for any
planned plant upgrade.
The existing plant disinfection process consists of addition of sodium hypochlorite and minimum 30
minutes of contact time. It is anticipated that this will be replaced with an ultraviolet irradiation
disinfection system or alternate technology to address effluent toxicity issues associated with chlorine
residual.
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Physical Constraints

While there is sufficient area within the existing site, much of it is presently taken up by the sludge storage
lagoons. Through implementation of the Region’s Biosolids Master Plan, these lagoons will no longer be
required. However, expansion of the plant in this direction is constrained by the timeline for
decommissioning of the lagoons.
As the plant is located within the Grand River floodplain, most of the existing process units are elevated.
In addition the poor soil quality requires construction on pilings; it is assumed that this will also be
required for new construction in the lagoon area.
It is of note that the hydraulic gradeline of the existing trains do not provide sufficient head for installation
of intermediary processes without intermediate pumping. In any case, the costs for an intermediate
pumping station are provided if needed upstream of filtration and UV disinfection.
Work will be required at the primary effluent discharge to redirect this flow to train 2 and future train 3.
Additional comments regarding condition of the existing plant include:
¡

Work is required on the influent gravity sewer

¡

Budget is included for upgrades to the headworks

¡

The age and condition of the concrete in the older train 1, combined with the shallow aeration tank
depth, do not make it worth salvaging for future.

¡

Work will be required at the primary effluent discharge to redirect this flow to train 2 and future train
3.

¡

There is presently a dual power feed servicing the plant; however, additional redundancy may be
required through provision of a standby generator (in the event of area wide power failures).

5.1.3.

Opportunities

As discussed in the previous section, future construction of proposed additional treatment trains will
require coordination with the timing of implementation of the Biosolids Master Plan works, not only at the
Kitchener WWTP but also at the other plants (e.g. Waterloo, Galt) which currently use the Kitchener
facility for biosolids storage.
Once this area is available, implementation of new capacity can be staged at Kitchener by utilizing the
existing plant while constructing new process units; however, this assumes that the resulting effluent will
not be required to meet stringent limits immediately. Several possibilities exist for phasing additional
capacity. For the purpose of budget estimating and forecasting, the following scenario is assumed:
-

Phase 1 – Biosolids Master Plan works and decommissioning of sludge lagoons; it is anticipated
that removal of the biosolids lagoons supernatant stream will result in a decrease in the ammonia
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loading to the plant of approximately 30%, and subsequent reduction in effluent ammonia
concentrations to the river. Some of this may be replaced by ammonia loadings from the biosolids
management works (i.e. centrate); however, sidestream treatments may be installed to reduce
loadings to the main plant.
-

Phase 2 - construction of Train 3 with capacity 72000 m3/d; to include nitrification, tertiary
filtration, UV disinfection, new outfall. At the completion of Train 3, the flow split would be such
that Train 3 is maximized with the remainder of the flow directed to Train 1/ 2. This would
provide the best possible blended effluent quality. In Year 2016, this blended effluent may have
an average ammonia concentration of 4 mg/L, assuming complete nitrification in Train 3 and no
nitrification in Train 1/2.

-

Phase 3 – upgrade to existing Train 2 to provide plug flow, fine bubble aeration system to provide
nitrification (50000 m3/d). During Train 2 upgrades, flows exceeding the Train 3 capacity would
be directed to Train 1.

-

Phase 4 – addition to Train 3 for increased capacity of 18000 m3/d or additional tank volume to
provide denitrification.

Total capacity would be 140000 m3/day which meets the requirement for 2041, including East Side flows.
5.2.

Waterloo Wastewater Treatment Plant

The Waterloo WWTP is a conventional activated sludge plant that provides carbonaceous BOD removal,
chemical phosphorus removal, disinfection (sodium hypochlorite) and anaerobic digestion. The Waterloo
WWTP has a hydraulic capacity of 72730 m3/d but must be able to meet more stringent effluent quality
criteria when average annual flows surpass 54,600 m3/d. Therefore, until the plant is upgraded to provide
the capability of nitrification, the present operational capacity is 54600 m3/d. The annual average flow
during 2003 was 40781 m3/d.
All wastewater to the plant flows through a common headworks before being pumped into two separate
parallel trains: Stage 1 (27270 m3/d) and Stage 2 (45460 m3/d). Stage 2 is further divided into two phases.
Unit processes consist of the following:
• Two fine bar screens (6 mm spacing)
• Six submersible raw sewage pumps (3 @ 574 L/s capacity, 2 @ 265 L/s capacity, 1 @ 378.5 L/s
capacity)
• Circular detritors for grit removal (Stage 1 – 2 with volume of 8.9 m3, Stage 2 – 2 with volume
43.9 m3)
• Primary clarification:
o Stage 1 – two circular primary clarifiers (22.86 m diameter)
o Stage 2 – four circular primary clarifiers (22.86 m diameter by 3.05 m SWD)
• Ferrous chloride added at aeration influent with RAS for P removal
• Activated sludge process consisting of:
o Stage 1 - total volume of 7637 m3
o Stage 2 - total volume of 11820 m3
• Mechanical aeration:
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o Stage 1 - 12 30 kW motors
o Stage 2 - 8 30 kW motors
• Secondary clarification:
o Stage 1 - three clarifiers (36.6 m diameter)
o Stage 2 - four clarifiers (36.6 m diameter)
• Sodium hypochlorite disinfection
• Anaerobic digestion:
o Stage 1 - one primary digester (24.4 m diameter by 6.6. m SWD for volume of 3086 m3)
and one secondary digester (24.4 m diameter by 6.1 m high for volume of 2852 m3),
currently not in use
o Stage 2 - one primary digester (30.5 m diameter by 7.6. m SWD for volume of 5552 m3)
{upgraded in 2000-2001 – modifications to cover and conversion from gas to mechanical
mixing} and one secondary digester (30.5 m diameter by 7.2 m high for volume of 5260
m3)
A preliminary design for the process upgrade was completed in March 2006, and subsequently a value
engineering (VE) workshop was carried out in fall 2006.
As such, a review of current plant limitations with recommendations for plant upgrades was not
undertaken as part of the Master Plan, so as to not duplicate the ongoing preliminary design efforts.
Alternatively, a summary of this work is provided herein.
The design basis for proposed upgrades is a twenty year timeframe (to 2031). Alternative treatment
strategies for the liquid train included;
1. chemically enhanced primary treatment, nitrification, step feed and UV disinfection (with
variations on use of existing infrastructure)
2. biological nutrient removal (BNR)
3. conventional activated sludge with chemically enhanced primaries and biological aerated filters for
nitrification
Completion of a detailed evaluation, resulted in a preference for option 3, based on high quality effluent,
lowest 20 year life cycle cost, operational flexibility, potential to upgrade for denitrification and lowest
social and environmental impacts.
Other recommendations regarding upgrades include:
¡

Screening – fine screens are adequate for 20 year design; coarse screening required ahead of fine
screens

¡

Thickening – preferred technology for WAS thickening is rotating drum thickeners (RDTs) based on
health and safety; simplicity and reliability of the technology

¡

Dewatering – preferred technology is centrifugation
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¡

Aeration system – convert to fine pore with new blower building

¡

UV disinfection – low pressure, high intensity

¡

Anaerobic digestion – single Stage II primary digester is adequate to year 2040

¡

Standby power – upgrade to standby power consisting of new diesel generator set; feasibility of biogas
cogeneration system to be reviewed during detailed design

¡

Intermediate pump station – to lift to BAF with gravity flow through BAG and UV disinfection to
outfall

A phased approach for implementation is proposed which consists initially of upgrades to aeration,
construction of the UV system, and thickening and dewatering systems. Phase 2 will include the BAF and
intermediate pumping station.
Flows in the past few years have been variable, as a result of inflow and infiltration (I/I). The City of
Waterloo in conjunction with the Region has undertaken a study to investigate these issues.
The effluent is discharged to the Grand River.
Certificate of Approval No. 3-1281-86-877, issued on February 5, 1987 (and updated July 11, 2002),
identifies the following effluent non-compliance limits (as average concentration over a 6 week period):
Effluent Parameters

BOD5
Suspended Solids
Total Phosphorus
Ammonia + Ammonium Nitrogen
Fecal Coliform

5.2.1.

Average
Concentration
(< 54,600 m3/d)
15.0 mg/L
15.0 mg/L
0.8 mg/L
-200/100 mL

Average
Concentration
(> 54,600 m3/d)
15.0 mg/L
15.0 mg/L
0.6 mg/L
1.8 mg/L
200/100 mL

Receiving Water Constraints

Cormix runs for un-ionized ammonia indicate that existing effluent conditions (flow and ammonia
concentration) do not meet PWQO limits at 40% of the river width in the spring and summer, but meet the
zone of passage requirement in fall and winter. Future conditions under Scenario 2 (nitrification) do not
meet this limit at either 2031 or 2041 flows in any season. Scenario 2 also results in acute un-ionized
ammonia concentrations at distances from the outfall up to 36 m; this requires further review as it would
appear that this would not meet desired immediate mixing requirements for acute toxicity. The
downstream distance to reach PWQOs reported are extreme, although this is not supported by field results.
Further work is required to review the ammonia degradation co-efficient utilized in the model (from
GRSM input). However, high fractions of un-ionized ammonia are present due to the high pH conditions
of the river. In summary, these results point to the need for further evaluation of the discharge
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configuration in order to maintain the required zone of passage as well as reduce un-ionized ammonia
concentrations.
Review of nitrate concentrations in ambient (upstream of the Waterloo WWTP outfall) river conditions
indicate that the CCME guideline of 2.9 mg/L (as nitrate-N) is exceeded in spring, fall and winter seasons.
An allowance for denitrification should be considered in future treatment processes at this plant to meet
possible future Policy 2 conditions for nitrate.
Review of total phosphorus concentrations in ambient (upstream of the Waterloo WWTP outfall) river
conditions indicate that the PWQO of 0.03 mg/L is exceeded in all seasons, and therefore, the Grand River
is a Policy 2 receiver with respect to Total Phosphorus. In the most recent plant upgrade this was taken into
consideration in development of the current Certificate of Approval limits. Further TP and TSS reduction
will be accomplished through implementation of the proposed BAF process.
The existing plant disinfection process consists of addition of sodium hypochlorite with contact time
provided in the extended outfall. It is proposed that this will be replaced in the plant upgrade with an
ultraviolet irradiation disinfection system or alternate technology to address effluent toxicity issues
associated with chlorine residual.
5.2.2.

Opportunities

The upgrades fall within the existing allowable design flows for the plant, and hence, the upgrades are
proceeding under the existing effluent limits. The flows to the St. Jacobs and Elmira can also be
accommodated by the upper limit of flows allowed in the Waterloo C of A.
5.3.

Galt Wastewater Treatment Plant

The Galt WWTP is an advanced conventional activated sludge plant that provides carbonaceous BOD
removal, nitrification, chemical phosphorus removal, effluent filtration, UV disinfection and anaerobic
digestion. The plant has a rated capacity of 56800 m3/d. Similar to the Waterloo WWTP, there is a two
part Certificate of Approval with effluent requirements becoming more stringent with increase in flow.
The annual average flow during 2003 was 31344 m3/d. The treated effluent is discharged to the Grand
River.
Construction of an upgrade to the digestion systems is underway to meet design requirements for the
average day flow of 56800 m3/d, with implementation of sludge thickening.
Certificate of Approval No. 3-0148-89-006, issued on December 4, 1989, identifies the following effluent
non-compliance limits (as yearly average concentrations; phosphorus as monthly average concentration):
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Average
Average
Concentration
Loading
(< 56,800 m3/d)
15.0 mg/L
852 kg/d
15.0 mg/L
852 kg/d
0.6 mg/L
34.1 kg/d
2.0 mg/L
113.6 kg/d
200/100 mL
-

Average
Average
Concentration
Loading
(> 56,800 m3/d; < 76,000 m3/d)
10.0 mg/L
760 kg/d
10.0 mg/L
760 kg/d
0.5 mg/L
38 kg/d
2.0 mg/L
152 kg/d
200/100 mL
-

Existing process units include the following:
• Coarse bar screen prior to pumping facility
• Six centrifugal raw sewage pumps for firm capacity of 171100 m3/d @ 11.7 m – all sewage to the
plant is lifted; filter backwash and digester supernatant is returned to the headworks
• Two automatically cleaned screening facilities (1500 mm wide, 19 mm screen opening)
• Two aerated grit tanks (12 m long by 4.45 m wide by 3.7 m SWD)
• Primary clarification (old plant – four 18.29 m diameter, new plant – one 25 m diameter)
• Activated sludge process consisting of four cells in old plant (1367 m3/each), 6 cells in new plant
(1307 m3/each) for total aeration volume of 13,311 m3
• Fine bubble aeration with acid cleaning system
• Four 75 kW centrifugal blowers each capable of delivering 212.4 m3/min (one currently operating)
• Alum addition at end of aeration for P removal (5 metering pumps @ 5.8 mL/s)
• Secondary clarification (old plant – four 22.86 m diameter, new plant – two 31 m diameter)
• Automatic backwash gravity sand effluent filtration
• UV disinfection (peak flow 171,100 m3/d)
• Anaerobic sludge digestion consisting of one primary digester (24.4 m diameter by 8.54 m high
for volume of 3993 m3), one secondary digester (21.4 m diameter by 7 m high for volume of 2518
m3), and one sludge holding tank (15.2 m diameter by 6 m high for volume of 1089 m3)
5.3.1.

Process Constraints

The results of the assessment of the current plant for nitrification for conventional design factors and for
“optimized” design factors indicate that the primary clarification area is under capacity in the case of 2031
flows. However, in a recent Galt Digester Upgrade report it was recommended to implement separate
waste activated sludge thickening, which should preclude the need for additional primary clarifier tankage.
Additional secondary clarifier capacity is required for 2031 flows based on conventional SOR design
parameters. Aeration capacity based on both HRT and oxygen availability is sufficient for both 2031 and
2041 flows. If optimized design parameters are used, no expansion is required at Galt for future flows.
Under Scenario 3 requirements (denitrification), modification of the Galt treatment process are required to
include some anoxic volume in the bioreactor. If a simple nitrogen removal process (i.e. an MLE process)
with a 20% anoxic volume is assumed, the SRT for nitrification would need to be increased to 9 days. To
estimate the capacity of a nitrogen removal process, the BioWin simulations were modified to predict the
MLSS concentrations at various flows to each train, and the clarifier solids loading rate was re-calculated
at a given flow. Expansion requirements were estimated using the same approach as for Scenario 2. All
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expansions assume that separate waste activated sludge thickening would be implemented. Expansion
would be required to meet 2031 flows if conventional design parameters are used (additional 481 m2 of
clarifier capacity), but not if using optimized parameters. To meet 2041 flows, expanded secondary
clarifiers are required whether using conventional (895 m2) or optimized (117 m2) design parameters.
Diversion of IRSA Flows
The calibrated BioWin model was also used to assess the capacity of the Galt WWTP to treat 100% of the
high organic strength wastewater generated in the Industrial Road Service Area (IRSA) (i.e. diverted from
the Preston WWTP). The future aeration tank and secondary clarifier surface area requirements were
determined using the same approach as above.
The revised wastewater characteristics used to simulate the Galt plant with 100% of the IRSA loading
diverted to the Galt influent are shown in the following table.
Revised Wastewater Characteristics for BioWin Simulation of Galt WWTP with 100% of the IRSA
Loading
Parameter
BOD5 (mg/L)
TSS (mg/L)
TKN (mg/L)
TP (mg/L)
fbs - Fraction of influent COD that is readily
biodegradable (mg/mg)
fxsp – Non-colloidal slowly biodegradable fraction
fup – Fraction of COD that is unbiodegradable
particulate (mg/mg)

Value
262
300
38
5
0.20

Comments

0.83
0.13

Adjusted to match influent TSS.
Default BioWin value

Default BioWin value

The estimated plant expansions for 2031 and 2041 flows using optimized parameters include additional
secondary clarifier capacity of 228 m2 and 546 m2 respectively. Requirements using conventional
parameters are slightly higher.
5.3.2.

Receiving Water Constraints

Projections at future 2031 and 2041 with Scenarios 2, 3 and 4 show improvements in D.O. concentrations
over existing conditions, reported as the frequency at which the target objective of 4 mg/L is not met.
Improved effluent quality in all upstream WWTP discharges associated with Scenario 2 (nitrification,
lower BOD and TSS limits) result in reduced corresponding improvements in river water quality in most
reaches, as shown by reduced frequency of DO meeting objective. Scenario 3 (denitrification) does not
result in improved DO conditions in the river. Scenario 4 (reduced effluent phosphorus concentrations)
shows a further improvement over Scenario 2.
Cormix was not run for current conditions as the existing effluent un-ionized ammonia concentrations are
within the PWQO limit. For future 2031 and 2041 Scenario 2 conditions, the Cormix runs indicate that
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PWQO limits are met within 40% of the river width under spring, summer and winter conditions
(assuming existing ambient conditions). The fall condition is not met, primarily due to the higher ambient
value (from limited data) used for this scenario. As a check on this scenario, conditions of the Grand River
upstream of Kitchener WWTP were assumed for future runs, and the output was then found to be
compliant within the zone of passage requirements.
Review of nitrate concentrations in ambient (upstream of the Galt WWTP outfall) river conditions indicate
that the CCME guideline of 2.9 mg/L (as nitrate-N) is exceeded in spring, fall and winter seasons.
Review of total phosphorus concentrations in ambient (upstream of the Galt WWTP outfall) river
conditions indicate that the PWQO of 0.03 mg/L is exceeded in all seasons, and therefore, the Grand River
is a Policy 2 receiver with respect to Total Phosphorus. For this reason tertiary filtration was installed
during the last plant expansion and upgrade.
The existing plant disinfection process consists of ultraviolet irradiation disinfection system.
5.3.3.

Physical Constraints

There is sufficient area on site for the required additional clarifier capacity as well as expansion of the
existing filters. Expansion of these processes was anticipated in planning the ultimate site capacity.
Design for the provision of standby power is currently underway.
5.3.4.

Opportunities

Diversion of the IRSA flows and loadings can be more readily accommodated at the Galt WWTP
compared to the Preston WWTP, as discussed in the next section. It is recommended that the diversion be
done over time as the capacity is increasingly required at Preston to allow the Galt plant to acclimate to the
high starch loadings. Additional clarifier capacity is not required immediately, and therefore, the need can
be reassessed depending on any changes in wastewater discharges.
5.4.

Preston Wastewater Treatment Plant

The Preston WWTP is an activated sludge plant that provides carbonaceous BOD removal, nitrogen
removal (nitrification and denitrification), chemical phosphorus removal, UV disinfection and anaerobic
digestion. The Preston WWTP has a rated hydraulic capacity of 16860 m3/d. However, this plant receives
industrial discharges with high organic loadings which limits the treatment capacity available to residential
flows. Therefore, the available capacity is based on a lower hydraulic limit based on higher strength
wastewater.
The design flows reported in the Preston WWTP Operation and Maintenance Manual include an average
design flow of 16860 m3/d and a future average design flow of 23000 m3/d. It is envisioned that this
would represent the ultimate treatment capacity of this site, which is located in a residential area of
Cambridge, with neighbours in close proximity. This report also indicates that the aeration tanks can be
operated in either a Modified Ludzack-Eltanger (MLE) process or a Conventional Activated Sludge (CAS)
process.
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The Preston WWTP receives considerable industrial inputs, including that from Toyota (pre-treated, pay
only a small sewer surcharge); dairy; and Hostess (continuous with weekend spikes). These discharges
can cause process problems at the plant. For example, in winter Hostess uses older potatoes with higher
starch content; this acts as a polymer and can result in primary sludge between 6-7%, which in turn causes
pumping problems.
The treated effluent is discharged to the Grand River via a stormwater ditch.
Certificate of Approval No. 3-1484-97-986, issued on January 8, 1999 (and updated February 11, 1999),
identifies the following effluent non-compliance limits (as monthly average concentrations):
Effluent Parameters
BOD5
Suspended Solids
Total Phosphorus
Ammonia + Ammonium Nitrogen
(May 1 to Sept 30)
(Oct 1 to Apr 30)
E.coli

Average
Concentration
15.0 mg/L
15.0 mg/L
0.7 mg/L

Average
Loading
252.9 kg/d
252.9 kg/d
11.8 kg/d

8.0 mg/L
10.0 mg/L
200/100 mL GMD

134.9 kg/d
168.6 kg/d
-

The process units at the Preston WWTP include the following:
• Two screens (one auto, one manual) with 19 mm openings
• Two vortex grit removal units
• Primary clarification (four 15.2 m diameter); covered and equipped with carbon filters for odour
control
• Alum addition prior to primary clarifiers and/or secondary clarifiers for P removal
• Activated sludge process consisting of four parallel aeration tanks for total aeration volume of
6650 m3
o Capability for anoxic zone at head of aeration basin but difficulties with maintaining low
DO
o Step-feed capability
o WAS withdrawn directly from aeration basins
• Fine bubble aeration
• Three (two duty, one standby) 150 kW centrifugal blowers each capable of delivering 5400 m3/hr
(one currently operating)
• Secondary clarification (four 15.2 m diameter circular, new 365 m2 rectangular)
• UV disinfection (rated for peak flow of 43300 m3/d) with sodium hypochlorite backup
• Anaerobic sludge digestion consisting of one primary digester (15.3 m diameter, operating depth
11.9 m, working volume 2278 m3) and one secondary digester (15.3 m diameter, operating depth
11.9 m, working volume 2278 m3)
• Packed tower headworks building odour scrubber (sodium hydroxide)
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Process Constraints

Initial BioWin modeling was completed assuming that the IRSA flows continue to be directed to the
Preston WWTP; the current influent wastewater characterization was projected with future flows providing
a conservative assessment of future requirements.
The results of the assessment of the current plant for Scenario 2 indicate that under both the conventional
and optimized design scenario, additional aeration capacity and secondary clarifier area will be required
for future flows (2031 and 2041). Although the current plant design capacity was based on optimized
parameters, the current analysis is showing an estimated capacity less than the current rated capacity. This
is because the current analysis includes the predicted increase in the MLSS concentration that will occur as
the flow increases, while maintaining a constant SRT. Aeration capacity may be slightly exceeded at
future flows.
Since the Preston plant currently incorporates one anoxic zone at the head end of the aeration tank, it
currently is achieving some degree of nitrogen removal via denitrification. Examination of 2003 data
indicates that the effluent TN is marginally greater than the objectives specified for Scenario 3 (i.e. 2003
effluent TN average is 10.3 mg/L). However, modelling investigations indicated that these objectives
could be met in the existing aeration basin tankage if the mixed liquor recycle from the end of the aeration
tank to the anoxic zone is implemented. This mixed liquor recycle is denoted by the solid red line (directly
under the aeration tank model elements) in the BioWin layout shown below.

Alum

Influent

Ax Cell

Cell 1-1

Cell 1-2

Cell 1-3

Effluent

To Dig

Dig SN

One aspect of this potential process modification that required investigation was the recycle ratio (i.e. the
ratio of the mixed liquor recycle flow rate to the plant total influent flow rate). In order to accomplish this,
model runs were performed at a number of different mixed liquor recycle ratios, and the effluent TN was
noted for each run. It was found that a mixed liquor recycle ratio of 2 allows Scenario 3 TN objectives to
be met with the existing aeration tankage. Implementation of the recycle ratio may require tighter
dissolved oxygen control in the last aerobic cell to prevent DO carry-over into the anoxic zone.
Alternatively, appropriate flow baffling may be required where the mixed liquor recycle enters the anoxic
zone.
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Diversion of IRSA flows
Due to the limited area for expansion at the Preston WWTP and close proximity of neighbours,
consideration was given to diversion of the IRSA flow from Preston to Galt, as the Region currently has
this capability in the collection system. The IRSA flow represents a considerable portion of the organic
load to the Preston plant.
To investigate this option, BioWin simulation runs of the Preston plant at the design SRT were modified
by removing the hydraulic, organic and nutrient loading of this flow from the influent in the Preston
simulations. The results indicate that no expansion would be required at the Preston plant to 2041 if the
IRSA loading is diverted from the influent.
This has the additional advantage of maintaining future flows within the existing C of A design flow, and
therefore, maintaining the existing limits and process. The plant currently generates effluent with very low
TP; however, expansion may require implementation of lower TP limits and therefore, filtration. Due to
site constraints, consideration would be given to alternative technologies such as membranes.
5.4.2.

Receiving Water Constraints

Projections at future 2031 and 2041 with Scenarios 2, 3 and 4 show improvements in D.O. concentrations
over existing conditions, reported as the frequency at which the target objective of 4 mg/L is not met.
Improved effluent quality in all upstream WWTP discharges associated with Scenario 2 (nitrification,
lower BOD and TSS limits) result in reduced corresponding improvements in river water quality in most
reaches, as shown by reduced frequency of DO meeting objective. Scenario 4 (reduced effluent
phosphorus concentrations) shows a further improvement over Scenario 2 which results in a decrease in
aquatic plant biomass and therefore, lower respiration.
Cormix was not run for current conditions at the Preston WWTP as the existing effluent un-ionized
ammonia concentrations are within the PWQO limit. For future 2031 and 2041 Scenario 2 conditions, the
Cormix runs indicate that PWQO limits are met within 40% of the river width in all seasons.
Concentrations are found to be less than the acute concentration limit immediately, and the distances to
meet PWQO downstream do not appear to overlap with the Galt WWTP.
Review of nitrate concentrations in ambient (upstream of the Preston WWTP outfall) river conditions
indicate that the CCME guideline of 2.9 mg/L (as nitrate-N) is exceeded in spring, fall and winter seasons.
Review of total phosphorus concentrations in ambient (upstream of the Preston WWTP outfall) river
conditions indicate that the PWQO of 0.03 mg/L is exceeded in all seasons, and therefore, the Grand River
is a Policy 2 receiver with respect to Total Phosphorus.
The existing plant disinfection process consists of ultraviolet irradiation disinfection system.
5.4.3.

Physical Constraints

There is very limited area on site for additional aeration and clarifier capacity. Alternative technologies
would be reviewed for any plant expansion or implementation of additional tertiary treatment. However,
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if the IRSA flows are diverted, it is anticipated that the existing plant is sufficient to meet the requirements
of the Preston drainage area to 2041.
5.4.4.

Opportunities

A review of short term opportunities to treat wastewater generated in the East Side area indicates that some
flows could be directed to the Preston WWTP on an interim basis. This is a possibility if the IRSA flows
are diverted to Galt.
5.5.

Hespeler Wastewater Treatment Plant

The Hespeler WWTP is an extended aeration plant that provides carbonaceous BOD removal, chemical
phosphorus removal, disinfection and aerobic digestion. The plant was originally constructed in 1972/3
and last modified in 1990. The Hespeler WWTP has a rated capacity of 9320 m3/d. Average flows for
2003 were 7178 m3/d.
The treated effluent is discharged to the Speed River.
The plant has experienced operational issues including odour emissions, heavy foam on the aeration tanks,
and occasional degradation in effluent quality. These were addressed in a report to the Region in August
2004 (Hydromantis & Associated Engineering Joint Venture). The findings included that the Hespeler
WWTP is operated within design parameters more typical of a conventional activated sludge process than
an extended aeration process (exception is high MLSS of 5000 mg/L). The presence of Nocardia
filamentous bacteria is a likely cause of foaming in the mixed liquor. High specific oxygen uptake rates
measured in the aerobic digesters was indicative of insufficiently stabilized sludge. The report makes
recommendations on short term measures including cessation of sludge thickening on-site, to improve
odour complaints and effluent quality, but which may result in additional sludge haulage. Recommended
long-term modifications include addition of primary clarifiers, expansion of the aeration tanks and
construction of an anaerobic digester. To meet future effluent requirements (i.e. non-toxic effluent), the
plant will need to implement either dechlorination or an alternate disinfection system.
Certificate of Approval No. 0095-5SYNPJ, issued on January 15, 2004, identifies the following effluent
non-compliance limits (as monthly average concentration):
Effluent Parameters
BOD5
Suspended Solids
Total Phosphorus
E.coli

Average
Concentration
25.0 mg/L
25.0 mg/L
1.0 mg/L
200/100 mL GMD
(seasonal: April 1 –
Oct 31)

Average
Loading
233 kg/d
233 kg/d
9.3 kg/d
-

The process unit operations making up the Hespeler plant are as follows:
• Four centrifugal raw sewage pumps (3 @ 25.24 L/s, 1 @ 18.93 L/s)
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Bar screen (760 mm wide, 50 mm screen opening)
One aerated grit tank (97 m3 volume)
Activated sludge process consisting of two aeration tanks (total volume of 2385 m3)
Fine bubble aeration
Three blowers each capable of delivering 7068 m3/hr to aeration tanks and/or aerobic digesters
Flocculation tank (6.1m diameter, 4.4 m SWD) for alum addition prior to secondary clarifiers
Three alum metering pumps (76 L/hr)
Secondary clarification (two 19.8 m diameter)
Sodium hypochlorite disinfection
Aerobic sludge digestion consisting of two primary digesters and two secondary digesters (each
4.5 m by 22.7 m by 4.7 m SWD) with coarse bubble aeration
One blower capable of delivering 7056 m3/hr to digesters
Process Constraints

The plant was initially modeled as an extended aeration facility (15 hour hydraulic residence time) for
future flows, which resulted in the requirement for large expansions in aeration capacity and clarifier
capacity to meet future flows (of estimated 50%). A requirement for denitrification would result in a
further increase in the aeration tank volume of approximately 20%.
As an alternative, consideration was given to conversion of the Hespeler process to a conventional
activated sludge plant, with addition of a primary clarifier. Addition of a primary clarifier would reduce the
organic loading to the aeration tank, thereby reducing the MLSS concentration and clarifier SLR at any
given SRT. Therefore, addition of a primary clarifier may be a reasonable strategy to increase capacity at
Hespeler.
As a preliminary investigation of this strategy, a primary clarifier was added to the BioWin configuration
of the Hespeler WWTP. It was assumed that WAS would be co-thickened in the primary, and the removal
envelope was drawn outside of where the WAS joined the primary influent.

Alum

Influent

Primary

Cell 1-1

Cell 1-2

Cell 1-3

Cell 1-4

Floc Tank 4x No. 1 SC

Sludge

BioWin configuration for the Hespeler WWTP with primary clarification

Effluent
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The expansion requirements if a primary clarifier is installed at the plant (aeration tank, secondary
clarifier, primary clarifier) for Hespeler using optimized design parameters are:
Parameter

2031 Flows

2041 Flows

Flow (m3/d)

10,800

12,100

-

574

Additional Clarifier Surface Area (m2)

247

352

Primary Clarifier Area Required (m2)

393

440

Additional Aeration Tank Volume Required
(m3)

5.5.2.

Receiving Water Constraints

GRSM modeling was completed for the Speed River but showed very little change in the frequency of
exceedances between the various treatment scenarios. The GRCA suggested that effluent discharge from
the Hespeler wastewater treatment plant is not having a significant impact on water quality in Reach 16.
The assumption that the Hespeler plant would accept all of the East Side flows, results in an increase in
flows to the plant by 55% in 2031 and 240% in 2041. The GRSM results indicate that this servicing
scheme results in only a slight degradation of water quality in the lower Speed River as shown by an
increase in the frequency of dissolved oxygen values below 4 mg/L. From either servicing scheme, there
is anticipated to be little impact on water quality in the Grand River as a result.
Cormix modelling was done for Hespeler effluent assuming nitrification, with proposed flows to the plant
from the existing service area (Scheme 1) and also including all proposed flows from the East side area
(Scheme 3). For future 2031 and 2041 Scenario 2 conditions, the Cormix runs indicate that PWQO limits
are met within 40% of the Speed River width under all seasons for both servicing schemes 1 and 3.
Discharge of ammonia at Scenario 2 limits from the Hespeler WWTP appear to be well assimilated based
on immediate compliance with acute toxicity values, and minimal distance where PWQO is reached.
However, it is important to also consider future impacts to the Speed River from the Guelph WWTP
effluent discharge upstream, which could limit downstream assimilative capacity.
Review of nitrate concentrations in ambient (upstream of the Hespeler WWTP outfall) Speed River
conditions indicate that the CCME guideline of 2.9 mg/L (as nitrate-N) is exceeded in all seasons.
Review of total phosphorus concentrations in ambient (upstream of the Hespeler WWTP outfall) Speed
River conditions indicate that the PWQO of 0.03 mg/L is exceeded in all seasons, and therefore, the Speed
River is a Policy 2 receiver with respect to Total Phosphorus.
A review of existing Hespeler WWTP effluent quality indicate an estimated current TP loading of 9.3
kg/day. Maintaining the same loading at flow projections to 2031 and 2041 result in concentration limits
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of 0.4 mg/L. Although this can be achieved without filtration, an allowance has been included for
installation of filtration.
The existing plant disinfection process consists of sodium hypochlorite addition and would be converted to
a nontoxic disinfection process such as an ultraviolet irradiation system.
5.5.3.

Physical Constraints

There is sufficient area on site for the required additional treatment capacity with conversion to a
conventional activated sludge process. Expansion of the extended aeration process would likely require
additional property.
Standby power was recently upgraded at the plant.
5.5.4.

Opportunities

A portion of the East Side flows which would be gravity drained to the Hespeler plant can be
accommodated through expansion of the process, and the work done within this project indicates that
expansion is not hindered by the receiving water assimilative capacity. However, in reviewing
assimilative capacity upstream impacts of the Guelph WWTP must also be considered. All analyses
completed herein reflected existing water quality and did not allow for expansion of the Guelph WWTP.
Phasing of plant upgrades and expansion is anticipated to include the following:

5.6.

-

Phase 1 – optimization of the existing facility: expand aeration capacity; remove sludge to holding
tank; construction of primary clarifier; implement non-toxic effluent disinfection

-

Phase 2 – implement Biosolids Master Plan works, or delay if other plants have available capacity
for biosolids management in interim

-

Phase 3 – expansion for growth and East Side flows (2000 m3/d)
Elmira Wastewater Treatment Plant

The Elmira WWTP is an advanced activated sludge plant that provides carbonaceous BOD removal and
nitrification, phenol removal, biological phosphorus removal, effluent filtration, disinfection,
dechlorination, and sludge thickening/pressing. The Elmira WWTP has a rated capacity of 7800 m3/d of
which 186 m3/d of capacity is allocated to Crompton (formerly Uniroyal). Flows from the Crompton plant
are received on a batch basis directly to the aeration process.
The treated effluent is discharged to the Canagagigue Creek, which meets the Grand River downstream of
the plant. Sludge is dewatered and discharged at landfill due to previous concerns regarding acceptance of
the biosolids on agricultural land and ongoing public perception.
Elmira experiences significant I/I problems which are being addressed by the Township and the Region.
The plant was recently modified with the installation of a two cell equalization basin and low lift pumping
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station to address the variability in flows. In addition, reconstruction on First Street in Elmira to separate
sanitary and stormwater flows began in 1998, and is anticipated to have a significant impact on I/I flows.
Certificate of Approval No. 2096-5GGL8C, issued on April 24, 2003, identifies the following effluent
non-compliance limits (as monthly average concentrations):
Effluent Parameters
BOD5
Suspended Solids
Total Phosphorus
Ammonia + Ammonium Nitrogen
(May 1 to Oct 31)
(Nov 1 to Apr 30)
E.coli
Acute Lethality to Rainbow Trout
and Daphnia Magna LC<50%

Average
Concentration
10.0 mg/L
10.0 mg/L
0.5 mg/L

Average
Loading
78.0 kg/d
78.0 kg/d
3.9 kg/d

0.7 mg/L
2.0 mg/L
200/100 mL GMD

5.5 kg/d
15.6 kg/d
-

The process treatment units present at the Elmira WWTP include the following:
• Three submersible raw sewage pumps (250 L/s @ 12 feet, firm capacity of 500 L/s)
• One jockey pump (125 L/s)
• Two off-site equalization tanks (each 30 m long by 7.5 m wide by 7.8 m deep), flow above 125 L/s
is diverted to equalization tanks
• Two on-site equalization tanks (1090 m3 volume)
• Two automatically cleaned screening facilities
• Two vortex grit removal units
• Primary clarification (two 12.19 m diameter by 2.44 m SWD)
• Industrial waste collection unit for receiving and directing industrial waste from Crompton
(formerly Uniroyal)
• Activated sludge process consisting of two tanks (52.4 m long by 5.8 m wide by 4.5 m deep) for
total aeration volume of approximately 2730 m3
o Baffle walls in place to make five cells for BNR: anoxic, anaerobic, anoxic, aerobic,
aerobic
o Third cell can be aerobic if necessary
• Three centrifugal blowers (two duty, one standby) with minimum flow of 1,636 m3/hr
• Flocculation tank with coarse bubble diffusers (6.10 m by 3.05 m by 1.6 m SWD)
• Ferric chloride dosing system for P removal when necessary (currently adding 10 gpd)
• Secondary clarification (three; one with 27.4 m diameter, two with 13.7 m diameter, currently only
large one is used)
• Two low head automatic backwash gravity sand effluent filters (one with 62.43 m2 area, one with
68.4 m2 area)
• UV disinfection
• One sludge blending tank with 0.15-1.51 L/s capacity transfer pump
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One fermenter tank with 0.15-1.51 L/s capacity transfer pump
Sludge dewatering plate and frame press
Constraints and Opportunities

Previous work at the Elmira WWTP indicated that the receiving water assimilative capacity is already
maximized by the existing effluent loadings, and the plant cannot be expanded beyond the existing design
flows.
The Wastewater Treatment Master Plan completed in 1995 refers to an environmental assessment “The
Woolwich Township Wastewater Treatment Strategy” which stated a preferred strategy of construction of
a new WWTP at St Jacobs to treat both Elmira and St. Jacobs wastewater with phasing out of the existing
WWTPs on completion of the new WWTP. This was due to negative impacts from the Elmira WWTP on
the Canagagigue Creek.
However since that time, the Elmira WWTP was expanded from a design flow of 4545 to 7800 m3/d, with
the high I/I flows partially addressed through construction of the equalization tanks. The Township
continues to implement and monitor I/I reduction initiatives in the collection system.
The plant has recently experienced high organic loadings which are causing process upsets, and on
occasion the plant is unable to meet its nitrogen limits.
Site Constraints
The Elmira WWTP is located in the southeast of Elmira, adjacent to a railway line on the west side with
industrial properties on the north and west sides. To the south and east is wet scrubland. There are
residences and an orchard at a distance from 150 to 500 m of the site.
Receiving Water Constraints
In the 1995 WWTMP the receiving water was not evaluated as it was stated that the Canagagigue Creek
was not able to handle any additional flows.
A mass balance approach was applied using PWQMN station data. The existing C of A effluent limits for
nitrogen are more stringent than scenarios 2 and 4, at 0.7 and 2 mg/L for summer and winter respectively.
The C of A limit for TP is 0.5 mg/L.
For all future loadings and scenario limits, the unionized ammonia exceeds the PWQO at the edge of the
mixing zone (25%). However, the plant discharges effluent with very low total ammonia concentrations
in both summer and winter (annual average of 0.16 mg/L with maximum monthly average of 0.36 mg/L).
The Canagagigue Creek is a Policy 2 receiver for TP. Therefore, to maintain TP loadings below the
existing C of A allowed loading, the effluent TP concentration required for flows beyond the existing
design flow would be slightly less, in the range of 0.2 to 0.3 mg/L. This is presently achieved, with an
average monthly effluent TP concentration of 0.13 mg/L (in 2003).
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Insufficient data was available to evaluate nitrate in the receiving water. It is noted however, that given the
very high influent TKN, the effluent N concentrations would likely indicate that the plant currently
nitrifies and partially denitrifies.
Design Flow/Process Constraints
The Elmira WWTP has an average day rated capacity of 7800 m3/d. The estimated average daily flow in
the year 2031 is 7400 m3/d. Therefore the Elmira plant should have sufficient capacity to 2031. However
the estimated average flow to 2041, is 9300 m3/d.
A review of the existing process capacity indicates that there is presently a shortfall in primary clarifiers
(rated at 6400 m3/d). However, the aeration tank HRT is sufficient to over 10000 m3/d, and the secondary
clarifier capacity over 9400 m3/d. Therefore, optimization of existing tankage may provide some
additional capacity.
Alternatives to expansion of the existing process, if required, may be incorporation of an advanced
treatment technology to provide effluent quality which would maintain effluent loadings less than or equal
to existing design (e.g. membranes).
Opportunities
While currently, the Elmira WWTP is only at a flow of 4900 m3/d of the design flow of 7800 m3/d,
recently the high organic loading to plant is causing stress to the process (50% increase in loadings) and
the plant is experiencing problems with nitrifying/denitrifying. Therefore, if the high organic loads
continue, it may be necessary to undertake process optimization in the short term.
For flows beyond the allowable existing design capacity, it is recommended that the Region undertake a
process to review wastewater treatment capacity in the Township of Woolwich to address I/I issues as well
as diversion of flows.
5.7.

St. Jacobs Wastewater Treatment Plant

The St. Jacobs WWTP is an oxidation ditch extended aeration plant that provides carbonaceous BOD
removal, nitrification, chemical phosphorus removal, tertiary filtration, UV disinfection and sludge
storage. The St. Jacobs WWTP has a capacity of 1450 m3/d. Average flows in 2003 were 887 m3/d. The
original plant, average design flow of 950 m3/d, was constructed in 1971 and commissioned in 1972. The
plant was upgraded and expanded in 1999-2000 to include new headworks, sand filtration and UV
disinfection. Similar to Elmira, there is a significant I/I problem which is being addressed by the Township
and the Region.
As of December 31, 2005, an uncommitted capacity of approximately 18 units remained (2006 Water and
Wastewater Monitoring Report). This is due to recent draft approval of a number of relatively large
developments.
The treated effluent is discharged to the Conestoga River.
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Certificate of Approval No. 3-0690-99-006, issued on October 21, 1999, identifies the following effluent
non-compliance limits (as monthly average concentrations):
Effluent Parameters
BOD5
Suspended Solids
Total Phosphorus
Ammonia + Ammonium Nitrogen
(May to Oct)
(Nov to Apr)
E.coli

Average
Concentration
10.0 mg/L
10.0 mg/L
0.3 mg/L

Average
Loading
14.5 kg/d
14.5 kg/d
0.44 kg/d

1.0 mg/L
2.0 mg/L
200/100 mL GMD

1.5 kg/d
2.9 kg/d
-

The St. Jacobs WWTP was recently upgraded to include the following processes:
• Three submersible raw sewage pumps for firm capacity of 5184 m3/d
• Mechanical bar screen
• One vortex grit removal unit
• Activated sludge process consisting of 907 m3 oxidation ditch
• Two mechanical brush aerators; the C of A indicates that these aerators are capable of transferring
1286.4 kgO2/day (both typically operating)
• Alum addition prior to secondary clarifiers and/or effluent filters for P removal (four alum pumps
with maximum pumping capacity of 8.4 L/hr each)
• Secondary clarification (two 11.5 m diameter)
• UV disinfection with sodium hypochlorite backup
• Effluent filtration consisting of three continuous backwash sand filters
• Aerobic sludge holding tank (old secondary clarifier with 7.3 m diameter for 123 m3 volume)
equipped with two aspiring aerator units, each with an operating transfer of 68 kgO2/day
5.7.1.

Constraints and Opportunities

The Wastewater Treatment Master Plan completed in 1995 refers to an environmental assessment “The
Woolwich Township Wastewater Treatment Strategy” which stated a preferred strategy of construction of
a new WWTP at St Jacobs to treat both Elmira and St. Jacobs wastewater with phasing out of the existing
WWTPs on completion of the new WWTP. This proposed plant was to be constructed directly across the
Conestogo River from the existing plant.
However since that time, the St. Jacobs WWTP has been upgraded and expanded from a design flow of
954 to 1450 m3/d.
Site Constraints
The St. Jacobs WWTP is located on the east side of the Village of St. Jacobs. The existing WWTP is
located within the floodplain of the Conestogo River. There is a 150 buffer, outside of which lies
residential, commercial and industrial land.
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Receiving Water Constraints
The previous Wastewater Treatment Master Plan included an assessment of Water Quality in the
Conestogo River upstream of St. Jacobs. This report noted that the GRCA regulates the stream flow during
low flow conditions and maintains it at a minimum of 2.1 m3/s upstream of the treatment plant.
The current C of A includes very stringent effluent ammonia–nitrogen and phosphorus concentrations
which are more stringent than those specified by the scenarios developed for this master plan. Background
water quality indicated that the receiver is Policy 1 with respect to unionized ammonia and Policy 2 for
total phosphorus. The ambient nitrate concentration is within the CCME guideline.
Applying these limits to future flows results in unionized ammonia levels of less than PWQO at the edge
of allowable mixing zone of 25% for both 2031 and 2041 flows. In accordance with Policy 2 objectives,
the Total Phosphorus loading for the noted Scenarios were measured against the loading currently
approved by the C of A. The results indicate that at 2041 flows, a slightly lower limit of 0.2 mg/L would
be required to maintain TP loadings at the present design load.
The plant currently achieves an annual average of 0.2 mg/L.
Scenario 3 effluent nitrate (TN) concentrations resulted in downstream nitrate levels that were well within
CCME guidelines.
Design Flow/Process Constraints
The St. Jacobs plant is rated for an average daily flow capacity of 1450 m3/d. The capacities of all unit
processes meet design flow requirements. The oxygen transfer capabilities of the mechanical equipment
may be overstated (utilized information provided in the C of A) resulting in a high apparent availability.
There are some issues with cold temperature operation as the oxidation ditch operation results in very low
wastewater temperatures, and therefore, nitrification cannot be achieved. In addition, the secondary
clarifiers freeze over.
Flow forecasts indicate that the average daily influent flow will exceed the plant capacity by the year 2016.
The forecasted average daily flow reaches 1900 m3/d in 2031. This represents a significant increase over
the current capacity. Future capacity could be realized through the optimization of existing tankage,
however upgrades may need to be considered to accommodate future demands to 2041.
Opportunities
It is recommended that optimization of the existing process be undertaken in the near term to address
deficiencies with the existing process, particularly related to cold temperature operation. Construction of
an aeration basin with a fine pore bubble aeration system would provide control over low temperatures and
increased oxygen availability. This could be compared to a short term measure of covering the oxidation
ditch to address cold temperatures.

Region of Waterloo

Project No. 78148
MEMO Page 25

Through implementation of a wastewater master plan for the Township of Woolwich, I/I issues should be
further addressed. Consideration could be given to pumping wastewater to the Waterloo WWTP via the
City of Waterloo collection system.
5.8.

Baden/ New Hamburg Wastewater Treatment Plant

The New Hamburg plant is a Sequencing Batch Reactor (SBR) plant, constructed in 2000 at the site of the
former aerated and facultative lagoon based process, and intermittent sand filtration (“the New Hamburg
Process”). This new plant provides carbonaceous BOD removal, biological and chemical phosphorus
removal, tertiary filtration, UV disinfection. The plant services the communities of Baden and New
Hamburg in the Township of Wilmot. There are two pump stations associated with the New Hamburg
Sewer system, the Baden and the Morningside Pumping stations. The previous Baden WWTP was
decommissioned and converted to a pumping station.
The Baden/New Hamburg WWTP has a rated capacity of 5200 m3/d. The plant receives all flows from
Baden and New Hamburg. The average 2003 flow was 3058 m3/d.
The effluent is discharged to an oxbow wetland upstream of the Nith River. A comprehensive receiving
water assimilative capacity study, completed as part of the Class EA for the new WWTP, identified that
both phosphorus and ammonia would be parameters of concern. As a result, the new plant incorporated
tertiary filtration, full year-round nitrification as well as UV disinfection to meet non-toxic effluent in
keeping with current MOE policy.
Certificate of Approval No. 5450-57PQGT, issued on February 27, 2002, identifies the following effluent
non-compliance limits (as monthly average concentration; (ammonia + ammonium) nitrogen as single
sample):
Effluent Parameters
BOD5
Suspended Solids
Total Phosphorus
Ammonia + Ammonium Nitrogen
(May 1 to Nov 30)
(Dec 1 to Apr 30)
E.coli

Average
Concentration
10.0 mg/L
10.0 mg/L
0.3 mg/L

Average
Loading
52.0 kg/d
52.0 kg/d
1.56 kg/d

1.0 mg/L
2.0 mg/L
200/100 mL
GMD

5.2 kg/d
10.4 kg/d
-

The existing process consists of the following:
• Two 10 mm bar screens (one auto, one manual)
• Two circular 2.1 m diameter vortex grit removal units
• Alum addition facility for phosphorus removal – six metering pumps to three possible addition
points (one duty pump and one standby pump for each point): 20 – 200 L/hr for common SBR
feed channel, 1 – 10 L/hr for digester decant line, 1 – 25 L/hr for filter feed lines
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Activated sludge process consisting of three parallel SBRs (each 45 m long by 15 m wide by
maximum 5 m SWD) with two submersible mixers and motorized effluent decanter
SBR cycle (8 hours):
o Fill – 160 min (max fill level of 5 m, surplus is bypassed to lagoon)
o Aerate – 200 min
o Settle – 60 min
o Decant – 60 min (fixed lower decant level of 3.5 m)
o WAS Wait – 45 min (i.e. 45 minutes into settle begin wasting)
o WAS period – 10 min (flexible)
Fine bubble diffusers
Three positive displacement blowers (two duty one standby) each rated for 23 m3/min
Effluent sand filters
UV disinfection
Two aerobic digestion cells (one duty, one standby) with an effective volume of 3265 m3 and
equipped with jet aeration (old lagoon space)
Two blowers (one duty one standby) each rated for 23 m3/min
One sludge storage cell with 6000 m3
Earthen emergency storage lagoon (total effective storage volume of 99000 m3)
One old lagoon receiving hauled septage
Constraints and Opportunities

The design report completed for the recent upgrade/expansion indicates that Phase 1 of the current plant
was designed to meet requirements to 2016, with future allowances for Phase 2 to meet requirements to
2041. These allowances include provision for additional connection from another pumping station to the
headworks, diversion of peak flows to the equalization lagoon, and area for an additional SBR tank.
However, the population projections undertaken within this Master Plan exceed those originally projected
in the New Hamburg design.
Site Constraints
The New Hamburg plant is located in Wilmot Township on the Concession south of Bleams Road. It is
surrounded by agricultural land beyond the 150m buffer.
Receiving Water Constraints
The current C of A includes the requirement for very stringent effluent ammonia–nitrogen and phosphorus
concentrations, which are more stringent than those specified by the scenarios developed for this master
plan.
Therefore to increase flows to the New Hamburg plant and maintain existing allowable C of A loadings
would be difficult and require effluent polishing to very low values for TP and ammonia. Alternatively the
Region may consider supporting other initiatives to reduce loadings to the Nith River (e.g. programs to
address nonpoint source loadings).
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Design Flow/Process Constraints
The New Hamburg WWTP has a rated average flow capacity of 5,200 m3/d. Forecasts indicate that the
plant average daily influent flow will increase to 5,600 m3/d by 2016, and exceed the rated capacity.
The existing process consists of three Sequencing Batch Reactors (SBRs); however, the firm design
capacity of the plant is based on the capacity of two SBRs (5200m3/d); re-rating the plant for three SBRs
to 7800 m3/d would require revisiting the Certificate of Approval limits.
Opportunities
In addition to the available capacity of the third SBR, the building has an existing footprint for installation
of an additional tertiary filter.
However, due to limitations with respect to receiving water assimilative capacity, an allowance is included
for effluent polishing to very low TP concentrations.
5.9.

Ayr Wastewater Treatment Plant

The Ayr WWTP is a package extended aeration plant that provides carbonaceous BOD removal,
nitrification, chemical phosphorus removal, disinfection and sludge thickening. The plant was originally
constructed in 1978, was upgraded and re-rated (2002) from 1182 m3/d to 1500 m3/d, and most recently
expanded to 3000 m3/d (2006).
Treated effluent is discharged to the Nith River.
5.9.1.

Constraints and Opportunities

Site Constraints
The Ayr WWTP is located south of the Town of Ayr, Township of North Dumfries. It is within the flood
plain along the Nith River and is beside an ESPA. It is surrounded by flat agricultural land, in Wilmot
Township on the Concession south of Bleams Road. It is surrounded by agricultural land beyond the
150m buffer.
Receiving Water Constraints
As part of the assimilative capacity work conducted in the 2003 Ayr WWT Capacity Expansion
Environmental Study Report, background quality was established to determine the most suitable effluent
criteria for the expanded plant. It was determined that the most relevant and recent quality data came from
the MOE Water Quality station at New Hamburg - 41 km upstream of the Ayr WWTP plant and
downstream of the New Hamburg WWTP outfall (Station No. 16018403202). Recognizing that the New
Hamburg Station data would be influenced by the New Hamburg WWTP outfall, the MOE requested that
additional sampling be conducted; as a result, five samples were taken in the summer, spring and early fall
of 2003 immediately upstream and downstream of the Ayr WWTP outfall.
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The results were compared to the data from the New Hamburg station and it was determined that there was
a good correlation for temperature, and DO; but not for pH, ammonia and total phosphorus. Background
quality for pH, ammonia and total phosphorus were therefore based on recent sampling data. Since
samples were taken in warm months, the New Hamburg data was used to supplement the summer
sampling data for the winter months.
The downstream results of the 2003 sampling program indicate that the Nith River is a Policy 2 receiver
with respect to TP, Policy 1 with respect to unionized ammonia, and Policy 1 with respect to DO.
Ambient nitrate levels are above CCME guidelines.
As the receiving stream is Policy 2 with respect to total phosphorus, the projected Scenario 2 and 4
loadings were compared to current loadings as well as to the maximum allowable loading as per the C of
A. The current Certificate of Approval TP levels are already very stringent at 0.25 mg/l, however a slight
reduction in effluent TP to 0.2 mg/l results in compliance for flows to 2041.
The Ayr WWTP is currently required to nitrify. The current CofA provides effluent Ammonia-Nitrogen
limits of 3mg/l in summer and 5 mg/l in winter. The downstream unionized ammonia levels are found to
be above Policy 1 guidelines at future flows when using the current CofA criteria. However a reduction
Ammonia – Nitrogen limits to 2 mg/l in winter and 1mg/l in summer results in compliance with Policy 1
objectives.
Design Flow/Process Constraints
The current average day treatment capacity of the Ayr WWTP is 3000 m3/d. This capacity is sufficient to
treat projected flows until the year 2020. Master Plan projections include estimated flows in 2031 of 3500
m3/d and in 2041 of 3800 m3/d. Therefore, additional capacity may be required beyond 2021 to
accommodate the required demand to 2041.
Opportunities
Recent work to reduce I/I flows have resulted in reduced flows to the plant to approximately 1300 m3/d.
Further reductions may result in sufficient plant capacity to meet future flows. Should expansion be
required, limitations of the receiving water may require additional effluent polishing to provide very low
TP concentrations. For the purposes of budgeting, a future expansion to 4500 m3/d has been assumed with
an allowance for enhanced phosphorus removal.
5.10.

Wellesley Wastewater Treatment Plant

The Wellesley WWTP is an extended aeration package plant that provides carbonaceous BOD removal,
chemical phosphorus removal, effluent polishing, ozone disinfection and sludge storage. The Wellesley
WWTP has a rated capacity of 1100 m3/d. Flows in 2003 averaged 548 m3/d. The original circular
package treatment plant operated as an extended aeration, activated sludge process; this was duplicated in
the most recent expansion (1993). At that time, it was anticipated that Phase II would consist of a third
circular package treatment plant.
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The effluent is discharged to the Nith River. During the last expansion of the plant, it was established that
the 7Q20 design conditions were established as: temperature 20oC, pH 8.5, flow 4700 m3/d, predicted to
occur in the month of September.
Certificate of Approval No. 3-0048-91-006, issued on May 15, 1991, identifies the following effluent noncompliance limits (as monthly average concentration):
Effluent Parameters
BOD5
Suspended Solids
Total Phosphorus
Total Ammonia Nitrogen
E.coli

Average
Concentration
15.0 mg/L
15.0 mg/L
0.5 mg/L
0.75 mg/L
200/100 mL GMD

Average
Loading
16.5 kg/d
16.5 kg/d
0.55 kg/d
0.82 kg/d
-

The Wellesley plant is a tertiary plant with the following unit processes:
• Two submersible raw sewage pumps (52 L/s @ 12.5 m)
• Manually cleaned coarse bar screen
• Twin Package ASP plants, each consisting of:
o Aeration tank in annular ring with total volume (including anoxic and aerobic zones) of
500 m3
o Medium bubble diffused air system supplemented with submersible mechanical mixers
o Denitrification recycle pump capable of recycling 500 – 1500 m3/d
o Centre secondary clarifier (9.0 m diameter)
o Sludge holding/aerobic digestion tank (72 m3) equipped with 3.7 kW jet aerator mixer
• Alum addition for P removal
• Effluent filtration consisting of three upflow continuous backwash sand filters
• Ozone disinfection with sodium hypochlorite backup disinfection
5.10.1.

Constraints and Opportunities

Site Constraints
The Wellesley WWTP is located on the south side of the Town of Wellesley on the north bank of the Nith
River at the convergence with Mill Creek. At the 150 m buffer there is agricultural land surrounding the
plant. There area has small commercial and industrial uses nearby, but very few residences in close
proximity.
Receiving Water Constraints
The previous Wastewater Treatment Master Plan included a receiving water assessment for the Wellesley
WWTP. In the absence of more recent data the quality noted in this Master Plan was used as background
quality for the mass balance assessment.
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The current C of A includes very stringent effluent ammonia–nitrogen (TAN of 0.75 mg/L) and
phosphorus concentrations. In some cases the limits specified by the CofA were more stringent than those
specified by the scenarios developed for this Master Plan. In these cases, the CofA limits were used in
place of the Scenario limits.
Background water quality indicated that the receiver is Policy 1 with respect to unionized ammonia and
Policy 2 for total phosphorus.
Using the existing CofA ammonia limits, unionized ammonia concentrations at the edge of mixing zone
(25%) were well below the PWQO for both 2031 and 2041 flows. In accordance with Policy 2 objectives,
the Total Phosphorus loading for the noted Scenario’s were measured against the loading currently
approved by the CofA. The results indicate that for flows beyond the current design flow, the TP effluent
limit will need to be reduced to 0.2 to 0.3 mg/L to be in compliance with Policy 2.
Design Flow/Process Constraints
The average day treatment capacity of the Wellesley plant is 1,100 m3/d. The future wastewater flow
projections indicate that the average daily influent flow will exceed the plant capacity after the year 2016.
The average influent flow in the year 2003 was 553 m3/d. Therefore, plant upgrades for future flows will
need to be considered as the plant nears its rated capacity.
The WWTP currently experiences high fluctuations in flow due to high I/I. This causes process upsets as
the package plant design is not well suited to handling this variability. Consideration should be given to
construction of an equalization tank to mediate flows, or alternatively a different process (e.g. SBR) which
could better handle these variations without compromising effluent quality.
The sensitive receiver is reflected in the low limits contained in the existing C of A. Any expansion may
require effluent polishing to very low concentrations.
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1.0

Distribution

Review of Alternative Treatment Technologies

The intent of this technical memorandum is to provide a broad overview of treatment technologies
including available and emerging technologies for consideration when evaluating plant
upgrades/expansion to accommodate future flow increases and more stringent effluent quality
requirements.
Section 2 provides an overview of those advanced wastewater treatment technologies which focus on
the removal of nutrients through biological processes, i.e. Biological Nutrient Removal (BNR), as well
as enhancements to promote higher level treatment, i.e. Advanced Nutrient Removal (ANR). Also
included are a brief description of side stream treatments and emerging technologies.
Section 3 provides an overview of chemical phosphorus removal alternatives.
Section 4 provides an overview of disinfection alternatives.
The feasibility of applying these processes to accommodate future growth and effluent quality
requirements will be further reviewed in technical memorandum 5.
2.0

Biological Nitrogen and Phosphorus Removal

2.1

Biological Nitrogen Removal

The section details the theory of the biochemical mechanisms involved in biological nitrogen removal
and biological excess phosphorus removal (BEPR) from municipal wastewater treatment plant
effluents. Details are presented of the more common biological nitrogen and phosphorus process
configurations. This provides a basis for reviewing more complex configurations.
Wastewater treatment processes designed for biological nitrogen removal normally achieve this
removal through the sequential processes of nitrification and denitrification. Denitrification is the
biological reduction of nitrate or nitrite to nitrogen gas, which escapes to the atmosphere. In
denitrification, nitrate and nitrite serve the same function as oxygen in the process, i.e., as the terminal
electron acceptor. From the stoichiometry of denitrification, it can be seen that when nitrate serves as
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the terminal electron acceptor, 1 mg NO3 (as N) is equivalent to 2.86 mg O (as O). Further, it can be
shown that for every mg of NO3-N denitrified:
 ٿ2.9 grams of O2 are recovered
 ٿ3.6 grams of alkalinity (as CaCO3) are produced
 ٿBetween 3 and 4 mg of substrate (as COD) are required
In addition to being a critical element in biological nitrogen removal, approximately 63% of the
oxygen consumed in the nitrification reaction can be recovered by denitrification assuming that
complete denitrification is achieved. Furthermore, approximately 50% of the alkalinity destroyed in
the nitrification reaction is also recovered. Consequently, denitrification can play an important role in
reducing the process energy requirements and maintaining the process pH within the optimal range for
nitrification, even in plants that are not required to achieve biological nitrogen removal.
Denitrification has a slightly lower biomass yield than normal
aerobic respiration, with approximately
0.5 grams of VSS being produced from every gram of NO3 N denitrified.
For denitrification to occur, the following conditions are necessary:
¡

Presence of nitrate or nitrate. These compounds are normally produced by nitrification and serve
as the terminal electron acceptor in denitrification.

¡

Absence of dissolved oxygen. The presence of oxygen prevents the formation of the enzyme
necessary for the substitution of nitrate for oxygen as the terminal electron acceptor.

¡

A facultative bacterial mass, i.e., a mass of organisms with the necessary enzyme system to use
nitrate instead of oxygen as the terminal electron acceptor.

¡

Presence of a suitable electron donor, or energy source. The carbonaceous energy source for
denitrification can either be internal (organic material naturally present in the wastewater), external
(e.g. methanol added to the denitrification stage of the process), or self generated (nutrients
released though the death of organisms in the process).

Assuming that anoxic conditions are maintained and there is no measurable dissolved oxygen in the
system, the denitrification rate is primarily a function of the amount and nature of available carbon,
with rates being significantly higher in the presence of readily biodegradable organic material. In
general, organisms responsible for denitrification are much less sensitive to temperature, pH and
inhibitory substances than nitrification organisms.

2.1.1

Biological Nitrogen Removal Processes

The majority of suspended growth, biological nitrogen removal processes in operation worldwide are
single sludge activated sludge processes with aerobic zones for carbon removal and nitrification, and
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anoxic zones for denitrification. Process schematics of several commonly used nitrogen removal
configurations are presented in Figure 2.1.
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Figure 2.1 Biological Nitrogen Removal Processes
These processes normally use a predenitrification zone (i.e., denitrification zone is upstream of the
nitrification zone) in order to make optimal use of the incoming wastewater as the carbon source for
denitrification. In processes such as the Modified Ludzack Ettinger (MLE) Process, nitrified mixed
liquor is recycled from the aerobic zone to the anoxic zone, where it is denitrified using the incoming
wastewater as a carbon source. In processes with a postdenitrification zone (e.g. the Wuhrmann
Process, in which the denitrification zone is downstream of the nitrification zone), the denitrification
rates are significantly lower as they rely on a self-generated carbon source for denitrification. If high
denitrification rates are required in the post denitrification zones, an external carbon source is required.
Processes such as the 4-Stage Bardenpho process are used to achieve extremely low effluent nitrate
concentrations, and have both preanoxic and postanoxic zones. Some activated sludge processes,
particularly those with surface aeration systems, are designed to have anoxic pockets within the
aerobic zone of the bioreactor. These anoxic pockets promote additional nitrogen removal through
simultaneous nitrification-denitrification in the aerobic zone of the process.
Attached growth processes are more commonly used for tertiary nitrification than for denitrification.
However, separate stage denitrification has been well proven in downflow packed bed gravity filters,
and upflow fluidized beds, using methanol as the carbon source for denitrification. These processes
have been successfully applied in Florida to meet a stringent effluent total N limits of 3.0 to 5 mg/L.
With proper controls, the methanol requirements are close to the stoichiometric range. Attached
growth nitrogen removal processes are under development in Europe in which the nitrification stage
effluent is recirculated to an anoxic reactor in order to use the incoming wastewater as a carbon source
for denitrification. Several configurations, operating modes and media have been tested. Full scale
nitrogen removal facilities under the trade names of Biocarbone and Biostyr have recently been
commissioned.

2.2

Biological Phosphorus Removal

Biological excess phosphorus removal (BEPR) is a phenomenon in which organisms in the activated
sludge microbial mass remove and intracellularly store a greater mass of phosphorus from the
wastewater than that which they require for basic metabolic purposes. The following two conditions
must be satisfied for reliable BEPR to take place:
¡

At some stage in the process, the activated sludge mass must be subjected to a truly anaerobic
state, defined as the absence of both dissolved oxygen and/or nitrate/nitrite.

¡

While in the above anaerobic state, a certain minimum quantity of simple carbonaceous substrate,
or readily biodegradable COD, must be available to the organisms for storage. The most
important substrates for BEPR are short chain volatile fatty acids (VFAs), principally acetic and
proprionic acid.

The key bacterial species involved in the BEPR mechanisms has been identified as Acinetobacter sp.
(especially the strain Lwoffi), although other organisms have also been found to have this capability.
Bio-P organisms have the ability to store phosphorus within the cells as long chains of inorganic
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polyphosphate, commonly known as volutin granules. Under anaerobic conditions, the energy
associated with the polyphosphate bonds can be used to take up short chain VFAs, especially acetic
acid. By breaking the phosphate energy bonds, stored phosphorus is released to the liquid phase. The
SCVFA taken up in this way is stored as poly-ß-hydroxybutyrate (PHB) until the organisms reach the
aerobic zone of the process. In the aerobic zone, the organisms metabolize the PHB and use the
energy to take up all available phosphorus, which in turn facilitates the uptake of VFA in the anaerobic
zone. In this way, organisms capable of BEPR have an advantage in the highly competitive activated
sludge environment. Removal of the phosphorus-rich biomass from the process via the waste
activated sludge effectively removes the phosphorus from the wastewater.
Short chain VFAs required for BEPR can either be:
 ٿNaturally present in the wastewater as a result of acid fermentation in the collection system.
 ٿAdded directly to the anaerobic zone of the process, e.g. as acetic acid.
 ٿGenerated on-site at the wastewater treatment plant through primary sludge fermentation.

2.2.1

Biological Phosphorus Removal Processes

Biological phosphorus removal processes subject the activated sludge biomass to anaerobic conditions
in the presence of readily biodegradable carbon to initiate P release and VFA uptake, followed by
aerobic conditions in which P uptake occurs. Process schematics of the key biological phosphorus
removal configurations are presented in Figure 2.2. The non-nitrifying Phoredox process consists of
an anaerobic zone and an aerobic zone in series. The sequential anaerobic and aerobic conditions can
also be created in a sequencing batch reactor process. The Phostrip process is a combined process that
employs both biological and physical chemical methods to achieve phosphorus removal. Phosphorus
released from a portion of the return activated sludge in the anaerobic “stripper” reactor is chemically
precipitated using lime and removed from the process as waste sludge.
Most plants designed for BEPR in temperate and cold climates require primary sludge fermentation to
generate the short chain VFAs needed for biological phosphorus removal. The key primary sludge
fermenter configurations are presented in Figure 2.3. Two of the fermenter configurations (single
stage fermenter/thickener and the two stage complete mix/thickener fermenter) have integral liquidsolids separation and therefore provide the ability to discharge the VFA-rich fermenter supernatant
directly to the anaerobic zone of the BEPR process. In both of these processes the waste primary
sludge is withdrawn in a thickened state.
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PRIMARY SLUDGE FERMENTER CONFIGURATIONS

Primary Sludge Fermenter Configurations

Region of Waterloo

Project No. 78148
MEMO Page 7

WAS

Carbon Removal & Denitrification

"Stripper"
Lime

W

PHOSTRIP PROCESS

WAS

PHOREDOX ANAEROBIC/AEROBIC PROCESS

Repeat

Fill

Anaerobic Mix

Aerate

Settle

Decant

SEQUENCING BATCH REACTOR

LEGEND:
AEROBIC
ANOXIC
ANAEROBIC

Figure 2.3

BIOLOGICAL PHOSPHORUS REMOVAL PROCESSES

Biological Phosphorus Removal Processes

Region of Waterloo

2.3

Project No. 78148
MEMO Page 8

Biological Phosphorus and Nitrogen Removal Processes

There are several single sludge process configurations designed for simultaneous biological nitrogen
and phosphorus removal. These are commonly termed biological nutrient removal, or BNR,
processes. BNR is an activated sludge process whereby the environment in a bioreactor is
manipulated to favour the growth of a given organism. By doing this, unwanted nutrients (for example
total phosphorus and ammonia) may be consumed by the favoured organism, and removed from the
effluent stream. The general idea is that if a number of conditioned zones, each with a carefully
manipulated environment, are positioned in the proper sequence, adequate nutrient removal can be
achieved.
These conditioned zones are described as follows:
 ٿAerobic – dissolved oxygen (DO) is present and nitrates may or may not be present.
Nitrification and COD removal occurs here.
 ٿAnoxic – DO is not present and nitrates are present. Denitrification occurs in this zone. This
step is limited by the amount of nitrate in the recycled aerobic effluent.
 ٿAnaerobic – DO is not present, nitrate is not present. Total phosphorus (TP) removal occurs
in this zone.
Process schematics of the key BNR process configurations are presented in Figure 2.4. In general,
these processes are similar to the biological nitrogen removal processes, except that they have an
anaerobic zone at or near the head end of the process train to satisfy the requirements for biological
phosphorus removal. The 3-Stage Bardenpho process forms the basis of all BNR processes. Carbon
removal, nitrification and phosphorus uptake take place in the aerobic zone. The requirements for
biological phosphorus removal are satisfied in the anaerobic zone. Some carbon removal and most of
the denitrification takes place in the anoxic zone. The 5-Stage Bardenpho Process is used when a low
effluent total N concentration is required.
A key feature in the design and operation of BNR processes is the need to protect the anaerobic zone
from incoming nitrate. Nitrates preferentially consume the VFAs needed for phosphorus removal,
thereby inhibiting the phosphorus removal mechanism. In the UCT and Modified UCT processes, the
return activated sludge is denitrified in an anoxic zone, and denitrified mixed liquor is conveyed to the
anaerobic zone via a dedicated recycle. In the Johannesburg modification of the 3-Stage Bardenpho
process, the return activated sludge is passed through an anoxic reactor to remove any dissolved
oxygen or nitrate from the stream. In the Westbank process, the RAS is denitrified in a pre-anoxic
zone using a portion of the incoming wastewater as a carbon source for denitrification. The VFA-rich
fermenter supernatant is discharged directly to the anaerobic zone of the process.
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BNR alternatives also include variations on step feed configurations which can consist of basic 3 pass,
and also 5 and 6 passes. Increasing number of passes and return rates results in a reduction in TN.
However it also results in more complex operation which is more difficult to control, risk of bulky
sludge. For example, at a return rate (R) of 50% at least 5 passes is required to meet a TN of 4 mg/L.
To meet TN of 3 mg/L, either a 6 pass configuration plus 70% R, or 5 passes with 100% R is typically
needed.
Additional configurations include multi-sludge processes, whereby the carbonaceous, nitrification and
denitrification stages are independent and in series.
The design process generally includes the development of a model configuration using process
simulation software, such as Biowin, in order to determine the most ideal set-up for a given
installation. This software can be used to confirm the current capacity of a treatment plant and the
additional requirements with an expected increase in capacity to be determined considering all
biological reactions that may occur. Biowin determines a plant’s nitrification and aeration
requirements, thereby providing an accurate assessment of its needs with respect to BNR.

Performance
BNR is ideal for plants having an effluent phosphorus requirement of >1 mg/L. For effluent
requirements less than 1 mg/L, the more feasible and economical approach is to apply BNR to reduce
the TP concentration to 1 mg/l, and then use subsequent chemical addition for further TP reduction.
Other advantages with combining the BNR process with chemical phosphorus removal include:
 ٿCan trim to the desired effluent P value with chemical control
 ٿNot loading the bioreactor with inert sludge
 ٿLower MLSS loading to the secondary clarifiers
 ٿHigher VSS loadings to digesters/incinerators
 ٿImproved secondary clarifier operations
 ٿMore opportunity to add storm flows
 ٿLower effluent TSS, reduces particulate phosphorus in the effluent
BNR has been proven successful in improving effluent quality and at the same time reducing energy
costs and space requirements. It is a reliable and efficient method of treatment and the number of
installations in Canada is expected to grow.
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Typical treated effluent BNR limits are as follows:
 ٿAmmonia

1 to 10 mg/L

 ٿTotal Nitrogen

6 to 15 mg/L

 ٿTotal phosphorus

0.25 to 0.5 mg/L

Advanced Nutrient Removal (ANR) incorporates complex BNR configurations with multi-pass, multisludge processes, side stream treatment etc to achieve even lower effluent limits. Typically these
treated effluent limits are as follows;
 ٿAmmonia

<1 mg/L

 ٿTotal Nitrogen

2 to 3 mg/L

 ٿTotal phosphorus

<0.3 mg/L

It is noted that at low nutrient levels, BOD and TSS effluent concentration limits are irrelevant.

Canadian Installations
Kelowna BC was the first application of BNR in cold weather climate. Now BNR technology has
been implemented at numerous installations across Canada, concentrating mostly in Western Canada
with very positive results. Earth Tech is currently involved in the commissioning of Ontario’s first
large scale BNR facility at Sault Ste. Marie’s East End Water Pollution Control Plant. This is a
Westbank process with step feed for storm flows which during design was determined to provide the
best combination of economy, performance and ease of operation.

Cost and Infrastructure Implications
Generally, the capital and operations costs of a BNR system have been found to be slightly greater that
that of a conventional activated sludge system. However with this type of system, costs savings are
realized with the reduction of chemical costs as well as chemical transportation and storage costs.
Also, energy consumption has been shown to be significantly lower than that of a conventional
activated sludge system.
Overall, despite the slightly higher capital and operations and maintenance costs, this is a reliable,
highly flexible technology that produces a higher quality effluent with lower chemical and energy
consumption.

2.4

Second Stage Suspended Growth

This process is essentially two activated sludge plants in series. The first stage is aggressively
designed and operated as a high rate system for carbonaceous removal only while the second stage is
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designed and operated at a lower rate for ammonia oxidation. Because the net yield of autotrophic
(nitrifying) microorganisms is low compared to heterotrophic organisms, the MLSS concentration in
the second stage bioreactor is often difficult to maintain unless there is a significant BOD and TSS
breakthrough from the high rate first stage system and/or a fraction of the secondary influent is step
fed to the second stage.
Some of the earliest activated sludge plant nitrification upgrades in North America were second stage
additions to an original high rate carbonaceous removal plant. Accordingly the technology is mature,
although more recent developments have been to use single stage systems or second stage fixed media
systems because of cost and/or space considerations.
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Figure 2.5 Second Stage Suspended Growth Nitrification System
Technical issues
The second stage suspended growth nitrification technology is quite mature and can be designed and
operated to reliably meet relatively low treated effluent ammonia standards. The tanks-in-series nature
of the process serves to dampen diurnal loading variations somewhat, thereby making the process
better able to handle loading fluctuations than a single stage system. The independent control of SRT
in the two stages also adds a degree of robustness as well.
The step feed capability and the independent control of SRT in each stage provides operational
flexibility to cope with loading changes as well as seasonal temperature variations. The addition of a
second stage would essentially mean a doubling of the secondary section of the plant.
Operational issues
Operation of a second stage suspended growth system is inherently more complex due to the need to
control two independent activated sludge systems and the step feed of secondary influent to the second
stage. There will be additional equipment to maintain, including a duplicate of what is required for a
single stage system and the pumping system for the intermediate pumping stage.
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The normal working environment would be little different than for a conventional activated sludge
process, other than the need to monitor and control the operation of two similar process stages rather
than only one.

Performance
The second stage suspended growth technology is capable of achieving relatively low levels of treated
effluent ammonia nitrogen concentrations to below 2 mg/L.

Cost and Infrastructure Implications
Future increases in flows and loads would be accommodated by the addition of more bioreactor and
clarifier tankage.
The construction of new second stage tankage would be relatively straightforward and be similar to the
construction of an additional secondary treatment system, albeit one that would incorporate an interim
pumping station. Retrofitting existing tankage in a series configuration would be more problematic,
having to construct an intermediate pumping station, a forcemain and a secondary influent step feed
capability. In either case, the additional tankage requires additional land.

2.5

Integrated Fixed Film Activated Sludge (IFAS)

This technology is a modification to the activated sludge process. A fixed surface is installed in the
aeration tank providing a medium upon which microorganisms can grow. Multiple processes are
carried out within the same tank, where BOD reduction and denitrification occur in the activated
sludge and nitrification is carried out by the fixed film surface. By inserting a fixed surface into the
aeration basin, microorganisms are not washed out with the effluent and a greater sludge age and
biomass concentration is achieved.
IFAS may consist of a fixed bed type (e.g. Ringlace, Bioweb (cord)) or moving bed (e.g. Caplor,
Linpor (sponge), Kaldnes, Hydroxyl, Entex (plastic)). Moving bed installations have lower clarifier
size requirements, HRT requirements and operating MLSS and biofilm surface areas requirements
increase, compared to fixed bed type. More on each type is provided the following sections.
Currently, the rate limiting step in the activated sludge process is the growth of nitrifying bacteria.
IFAS has been shown to increasing the rate of growth by 2.2 – 2.4 times thereby increasing the
capacity of the plant without adding aeration tanks or power consumption. Studies show a greater
sludge age and biomass concentration is achieved without increasing solids loading and reducing the
risk of filamentous growth. IFAS has been shown to be stable and resistant to organic and hydraulic
shock loadings.
The biomass present in the reactor increases significantly (approximately double) resulting in higher
SRTs. However, the clarifier only “sees” the normal MLSS. Effluent screens retain the media
(moving bed) in the aeration basin and prevent washout.
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Analysis of the media used in IFAS show a dense population of bacteria from the surface to a depth of
about 1 to 5 mm, after which there is a considerable drop off in cell density. The concentration of
dissolved oxygen also falls from the surface towards the centre, creating an anoxic centre where
denitrifying bacteria predominate.
However, the robustness of this technology has been questioned and some studies have shown the
process to be sensitive to overloading and low temperatures. Certain manufacturers of this technology
included Kaldnes are said to have improved the technology to make it more robust and more able to
withstand temperature variations.

Canadian Installations
This is a relatively new application in Canada with most existing installations concentrated in Europe.
Currently installations in Ontario include the Peterborough Wastewater Treatment Plant, and a pilot
study at the Lakeview WPCP. The exact operations and maintenance implications are still being study
and in fact is one of the objectives of the Lakeview pilot study.

2.5.1

Hanging Fixed Media

Hanging fixed media IFAS systems incorporate rope-like media attached to metal brackets that in turn
are mounted on a metal framework. The completed metal framework is a modular unit that can be
immersed in the aerobic zone of a bioreactor. The media are fabricated from polyvinyl chloridine
(PVCE) filaments woven into rope-like strands with protruding ~5mm loops. The basic concept is to
provide surfaces on which microorganisms can grow to effectively increase the SRT of an activated
sludge treatment system and thus improve the nitrification performance of the system. Trade names
include Ringlace and Biomatrix. Typical mean media density is about 120 lineal m/m3 based on the
entire bioreactor volume.
Initially used in Japan and Germany, the technology was first applied in North America at the
Annapolis, Maryland plant in the early 1990’s and since has been the subject of considerable research
and development work at this plant as well as at others in the U.S. Northeast and in Southern Ontario.
The technical literature reports ammonia removal as varying from ~0.4 kg/d/1000 lineal meters of rope
at 10°C to ~1.7 kg/d/1000 m at 15°C.

Region of Waterloo

Project No. 78148
MEMO Page 15

Figure 2.6 Waterdown WWTP, ON – Two hanging fixed media IFAS Modules
Performance
Hanging fixed film IFAS technology is perhaps better suited for installation in existing high rate
activated sludge systems that must achieve an intermediate level of ammonia removal rather than in
systems that must achieve very low effluent ammonia concentrations. Achieving low effluent
ammonia concentrations in an activated sludge system requires that the system be operated at a
relatively low F:M loading and long SRT. The Kaldnes moving bed reactor claims to achieve effluent
ammonia concentrations of less than 6 mg/l in winter and 3 mg/l in summer. Under such operating
conditions, little biomass develops on the media.
Technical issues
Several full scale applications have been plagued by problems of bristle worm blooms in the media
that have been attributed to periodic underloading of the system. Installation of the hanging fixed
media IFAS modules at about the mid-point along the bioreactor length together with the incorporation
of step feed capability into the bioreactor design, has had some beneficial effect on worm control.
Another means of worm control is to take the bioreactor out of service, shut off the aeration and
chlorinate the contents.
Being a fixed film process, the hanging fixed film IFAS technology should be robust in dealing with
fluctuating loading conditions. However, there are essentially no adjustments that can be made to the
system once it is in place and operating to accommodate changing loads or other operating conditions.
Operational issues
Hanging fixed film IFAS is no more complex than a conventional activated sludge system to operate.
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Under normal operating conditions, the maintenance requirements are similar to a conventional
activated sludge system. However if worm blooms appear, then these must be dealt with as described
previously. Hanging fixed media IFAS offers few hazards to staff. An exception to this statement is if
chlorination must be practiced for worm control.

Cost and Infrastructure Implications
Because the modules supporting the cord media are immersed into the existing bioreactors, no
additional space is required. Additional modules would be installed as needed, space permitting inside
the bioreactors.
Installation of hanging fixed film IFAS modules in a bioreactor would require taking that bioreactor
out of service for retrofitting. Care must be taken to ensure that the media on the interior of each
module receive sufficient convective flux of aerated mixed liquor such that the fixed biomass in the
interior of the module does not go anaerobic. This will require special attention to the diffuser
arrangement and possibly the installation of baffles in the bioreactor to direct any rolling convective
flow into the hanging media.

2.5.2

Free Floating Media

Free floating media IFAS technology employs small pieces of sponge cuboids or rigid plastic rings
that are essentially neutrally-buoyant and have a high surface area per unit volume of media. The
media are added to a bioreactor and maintained in suspension by the mixing action therein. Microbial
growth attaches to the surfaces of the media and thus an increase in biomass, and hence SRT, occurs.
Typically, the sponge cuboids are ~7.5 mL in volume with individual surface areas of ~25 cm2. Pore
sizes are nominally 0.6 mm. The rigid plastic ring media consist of open cylinders approximately 22
mm diameter and 15 mm long with internal webbing to provide additional surface area. For combined
carbonaceous removal and nitrification, the bulk media volume typically occupies 10 to 30 percent of
the bioreactor volume.
Operating experience indicates that biomass growth on the sponge media has to be controlled
continuously. This is accomplished by an air lift pump and washing system. Excessive biomass
accumulations do not appear to be a problem with the rigid plastic media.
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Free-floating rigid plastic media

Figure 2.8

Bioreactor with free-floating rigid plastic media in operation
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Performance
Full scale applications of free-floating media have demonstrated the ability of the technology to
achieve treated effluent NH3-N concentrations of <2 mg/L during winter operation at 10 °C. However
it is recommended that pilot and/or full-scale demonstration study be done to assist in the design of a
site-specific system.
Technical issues
The free-floating IFAS media have generally shown more reliable and trouble-free performance than
the hanging fixed media IFAS systems.
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Being a fixed film process, the free floating IFAS media technology should be robust in dealing with
fluctuating loading conditions. There are essentially no adjustments that can be made to the system
once it is in place and operating, other than to add more media, to accommodate changing loads or
other operating conditions.
Cost and infrastructure implications
Because the media would be added to and suspended in the existing bioreactors, no additional space is
required. Additional media could be added to the bioreactors, as long as the media density did not
interfere with mixing conditions and as long as the aeration system could meet the demand of the extra
biomass that would grow.
Operational issues
A free floating fixed IFAS system is no more complex than a conventional activated sludge system to
operate.
In normal operation, the technology would be no more difficult to maintain than is a conventional
activated sludge system. However should a bioreactor require removal from service for hands-on
maintenance to the aeration equipment, the media may require removal from the bioreactor in order to
gain unhampered access to the aeration diffusers. This could be accomplished by means of a vacuum
truck and/or a recessed impeller type of pump.
Free floating IFAS technology would have no more safety concerns than a conventional activated
sludge system.
2.5.2.1 Integrated Immobilization
Integrated immobilization involves adding polymeric cubes, approximately 3 mm dimension, to the
bioreactor. These cubes are impregnated with nitrifying organisms, which in theory, allow the
heterotrophic carbonaceous bacteria and the autotrophic nitrifying bacteria to be separated into two
distinct cultures. Selected wasting of the carbonaceous bacteria can be conducted leaving an increased
population of nitrifying bacteria. The increased population allows a higher level of ammonia removal
without additional bioreactor volume. The impregnated cubes are retained in the mixed liquor by
screens with 1.5 to 2.0 mm openings.
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Figure 2.9

Bioreactor integrated immobilization

Performance
Literature results of pilot testing indicate a wide range of acceptable loading rates required to achieve
effluent ammonia concentrations less than 2 mg/L. It would appear that median loading rates in the
order of 0.3 kg N/m3/d are required at a wastewater temperature of 23°C. To confirm whether higher
loading rates can be achieved, studies are required to determine the specific performance
characteristics at a plant. One pilot study found that treatment of an industrial wastewater at a loading
rate as low as 0.2 kg N/m3/d could not reduce effluent ammonia concentrations below 10 mg/L.
Technical issues
This process was first reported in the early 1990’s and has been demonstrated at relatively small scale
in several plants. To alleviate the inhibitory effect of pH on the process it is likely that CO2 stripping
would have to be incorporated. Based on the available information, the reliability of the integrated
immobilization process would have to be confirmed at pilot scale prior to full scale design.
The nitrifiers present in the immobilized gel provides a continuous seed to the plant and ensures quick
recovery from any surge or toxic shock loading. This process offers some promise; however, potential
problems may include damage to the media during mixing.
This process has a certain degree of flexibility as media can be introduced to the bioreactor as needed.
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One main advantage of this alternative, is that it requires less space than conventional treatment
processes.
Operational issues
Facility operation would be similar to the existing process. Additional testing and monitoring of the
process would be required to ensure that the conditions for nitrification are maintained.
Regular cleaning of screens is required to dislodge any particles and debris caught in the mesh.
Additional mechanical mixers in the anoxic zones would be required, increasing the time required for
maintenance purposes.
No new safety concerns would arise since the processes are biological. If chemical addition is
required for alkalinity supplementation, this could result in some additional safety issues depending on
the chemical used.

2.6

Membrane Biological Reactors (MBR)

Description
Membrane Biological Reactors (MBR) use microfiltration for biomass/liquid separation. They can be
installed as a separate process or directly with the bioreactor tank. For immersed membranes, hollow
fibre and plate style are most common. In some systems, pumps withdraw the effluent; while with
others, the interstitial space between membranes drains by gravity. They provide the treatment of
clarification, aeration and filtration in one unit and provide a significantly higher effluent quality than
the conventional activated sludge process.
When coupled with BNR, this is commonly referred to as membrane Biological Nutrient Removal
(MBNR). Configuration for MBNR is generally a variation on the modified University of Cape Town
process.
MBR technologies provide total solids retention at any biomass concentration and provide protection
against pathogens, including some pathogens that are chlorine resistant. There is no risk of biomass
washout nor is there risk of filamentous growth. MBRs stand up well against short term flow
variations and provide stable conditions for slow growing organisms. They can be easily retrofitted
into existing systems and require much smaller footprints for new facilities. a reduced footprint is the
result of elimination of the need for secondary clarifiers and smaller bioreactors. Increasing the MLSS
concentration from 3500 mg/L (CAS) to 10,000 mg/L for MBR results in reduction by one third.
Membranes can be used in an external configuration for filtering MLSS or tertiary filtration of
secondary effluent.

Performance
The effluent quality produced using membrane technology is significantly higher than the
conventional activated sludge treatment alone. Excellent TSS and BOD reductions are normally
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achieved (less than 1 mg TSS/L and 5 mg BOD/L). In addition, membranes remove a substantial
fraction of the influent bacteria; hence, disinfection requirements would be reduced. Membrane
treatment would readily achieve less than 2 mg/L ammonia. There would be no difference in the
membrane system for higher levels of effluent ammonia. However, some of the bioreactor changes
that would have to be implemented could differ.
Treatment results posted by Zenon, a manufacturer of this technology, report the following effluent
quality results for its ZeeWeed Membrane Bioreactor.
Parameter

Result

BOD
< 5 mg/L
TSS
< 2 mg/L
NH3-N
<1 mg/L
TN
< 5 mg/L*
TP
< 0.1 mg/L**
Turbidity
< 0.5 NTU
Fecal Coliform
< 10 CFU/100 mL
* Result depends on influent characteristics
** Result with chemical coagulant addition
Technical issues
The membranes are hydraulically limited and higher flows lead to decreased periods between recovery
cleans. The system is relatively flexible. The biological treatment system is a suspended growth
process while additional membranes can be brought on-line in relatively short periods to suit changing
conditions.
Increasing the MLSS results in a decrease in flux. The first MBRs had higher MLSS, but the industry
has moved towards MLSS of 10000 mg/L to provide a stable flux rate and limiting peak oxygen
demand to 150 to 200 mg/L/hr. There is a tradeoff between proving a smaller footprint and power
requirements.
From a process perspective, the largest drawback of MBR technology is the tendency of membranes to
foul. Many municipal installations have found that placing membranes in a separate tank allows for
better ease of maintenance and therefore prevention of fouling. Fouling can be prevented with a strict
cleaning regimen; however, with this comes high chemical and energy costs.
This is still an emerging and improving technology. Early plants have suffered from mechanical
problems and have not always met specified performance requirements in terms of throughput.
Current research is looking at various ways to minimize fouling. This includes study of reversible
versus irreversible fouling, whereby sludge cake layer formation is critical to prevent irreversible
fouling. Research also indicates that polysaccharides seem to be an issue; however, these also provide
benefit in this layer formation. Zenon is moving to a relax mode (1 minute for every 12 minutes of
operation) plus maintenance and recovery cleaning modes to address this issue.
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There is also research into combined systems, such as a combined IFAS/MBR system to help reduce
fouling.
Operational issues
Membrane systems are difficult to operate due to the interaction of flux, transmembrane pressure,
recovery cleaning schedules, and mixed liquor fluctuations. Debris occasionally must be cleaned from
the membranes manually. The use of chlorine solutions for cleaning adds to the plant hazards due to
the presence of this chemical.
Cost and infrastructure implications
Existing bioreactors would have to be reconfigured to allow nitrification. Minimal additional space is
typically required to facilitate membrane treatment.
This process can be expanded to suit additional flows by adding more membranes. The practical limit
would be a function of the bioreactor capacity. The bioreactors could be modified to achieve nitrogen
removal and phosphorus removal.
Currently the most pressing disadvantage to MBR technology is the very high cost associated with the
high energy usage due to the amount of aeration or pumping required to prevent solids deposition on
membranes. Although the oxygen demand of the wastewater remains the same, more air is required
for MBR due to the higher viscosity with greater MLSS (resulting in lower oxygen transfer
efficiency). Additional air is also required for cleaning.
Advancements in MBR technology have brought significant reductions in oxygen requirements. Over
the past 13 years capital cost as well as aeration requirements have decreased by about a factor of 5
while flow output per unit has increased by a factor of 9 and advancement in the technology is
expected to further reduce costs.
Current capital cost estimates are $550 per m3/day for plant capacity between 2,000 m3/day to 3,000
m3/day (0.5 and 1 MGD) and approximately $800 per m3/day capacity for smaller systems to supply
membrane equipment. The required oxygen supply can account for over 70% of the total energy costs
of a given treatment facility.
There is considerable interest in membranes in the wastewater industry with the number of membrane
suppliers increasing from 3 to 8 in the last five years. The technology is here to stay and it is generally
believed that it will improve. Costs are continuing to drop and new entrants to the market will
generate innovation.
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Canadian Installations
Membrane technology is in its infancy in wastewater treatment applications. There are currently 1000
installations worldwide. Most of the existing plants are quite small, including two in Ontario in
Creemore and Port McNicoll. In Europe, slightly larger plants have been installed. There are two
large facilities are now being constructed in North America, including:
 ٿTraverse City, MI – 10.5 mgd
 ٿKing County, WA – 27 mgd

2.7

Biological Aerated Filter (BAF)

Description
BAF is similar to potable water rapid filtration, except that the media is constantly aerated. It can be
operated either in downflow (counter current) or in upflow (co-current) modes, with either heavierthan-water or lighter-than-water media. The following diagram shows the more common upflow
arrangement. The filters are backwashed regularly, the frequency depending on the loading. When
used for second stage nitrification, backwashing is required about once per week. Backwash waste is
directed to sludge management. No secondary clarifiers are needed due to the filtering action of the
media. The size of the modules are generally limited to about 100 m2.

FINAL
EFFLUENT

BACKWASH
SUPPLY

Figure 2.10

Upflow BAF schematic
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Performance
BAF design can be tailored to meet varying effluent parameters. With effective upstream
carbonaceous BOD removal, to achieve an effluent ammonia concentration of 2 mgNH3-N/L, design
loadings could be as high as 1.0 to 1.5 kgNH3-N/m3/d. The design loading can be increased as the
effluent ammonia concentration is relaxed. At an effluent standard of 10 mgNH3-N/L, the loading rate
can be increased to 3 to 4.5 kgNH3-N/m3/d. Alternatively, split stream treatment can be employed to
achieve intermediate ammonia levels. Wastewater temperature affects nitrification performance. At
lower wastewater temperatures, the loadings must be reduced to as low as 60 percent of the above
design loading values to maintain performance.
Technical issues
The attached growth nature of the process makes the system capable of handling relatively high
fluctuations in hydraulic and nitrogen loading.
Aeration rates and backwashing frequency and flow can be modified to provide some flexibility;
however, there are minimal other short term operational parameters that can be varied to suit influent
fluctuations. In the longer term, modules can be removed and returned to service to suit seasonal
changes in influent quality.
Backwash waste would impose a hydraulic load on the remainder of the plant; however, the associated
solids would be minimal.
Operational
Nitrifying BAFs are relatively easy to operate. Backwashing initiation and aeration control are the
major operational tasks and these are not normally very onerous.
There are numerous valves, blowers, pumps, and drives associated with BAF. These all require
regular maintenance; however, they are similar to other ancillary devices at wastewater treatment
plants; thus, do not cause any additional complexity. BAF offers few hazards to operations staff. The
working environment is relatively innocuous. The oxidation of most contaminants reduces the
potential for odours.
Cost and infrastructure implications
BAFs are relatively compact, so would fit within the space constraints of most plants.
This process can be expanded as required to suit additional flows by adding filters. The construction
of a BAF facility would mostly be off-line and would not cause any disruption of normal plant
operations. Structural requirements are not extraordinary.
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Installations
BAFs have been used extensively in Europe for the last 10 years and have more recently been installed
in North America. There are several full scale installations in Europe and pilot installations have been
operated in North America for tertiary nitrification. They are presently installed in Windsor and
Thunder Bay.

2.8

Nitrifying Trickling Filters (NTF)

Description
Nitrifying trickling filters (NTF) are similar to secondary treatment trickling filters. However, when
fed with secondary effluent, there is no need for clarifiers after the filters. Secondary effluent and
recycle flow is pumped to the top surface and allowed to percolate through the bed. In most instances,
cross flow or random plastic media is used with surface areas varying from 135 to 200 m2/m3. There is
some evidence that deeper filters perform better than shallow filters; typical media heights are 4.5 to
8.0 metres. NTFs are more susceptible to predator induced degradation of performance. Accordingly,
measures are usually incorporated to control flies, snails, worms and other macrofauna. In addition,
high secondary effluent suspended solids reduce NTF performance.
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Figure 11 Nitrifying Trickling Filter Schematic
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Performance
NTF design can be tailored to meet varying effluent parameters. With effective upstream
carbonaceous BOD and TSS removal, to achieve an effluent ammonia concentration of 2 mg NH3N/L, design loadings would range from 0.10 to 0.15 kg NH3-N/m3/d. The design loading can be
increased as the effluent ammonia concentration is relaxed. At an effluent standard of 10 mg
NH3-N/L, the loading rate can be increased to 0.20 to 0.30 kg NH3-N/m3/d. Alternatively, split stream
treatment can be employed to achieve intermediate ammonia levels. Wastewater temperature affects
nitrification performance, but not to the degree that other processes are affected. At lower wastewater
temperatures, the loadings must be reduced to about 80 percent of the above design loading values to
maintain performance.
Technical issues
The attached growth nature of the process makes the system capable of handling normal fluctuations in
hydraulic and nitrogen loading, generally in the range of ± 50 percent of the average design load.
Startup requires relatively long acclimation periods, generally needing up to a month to achieve
optimal performance.
In larger installations, series operation is preferred, with periodic switching of lead-lag duty. The
ability to modify the switching period and the frequency of predator control (flooding, backwashing,
etc.) offers a limited degree of flexibility. In addition, the dosing rate and recycle rate can be modified.
At smaller plants, the complexity associated with series operation would outweigh the advantages and
some flexibility would be lost. Overall, there is limited flexibility in this process.
This process can be expanded as required to suit additional flows by adding filters. However, NTFs
are incompatible with biological nitrogen removal and/or phosphorus removal.
The construction of a NTF facility would mostly be off-line and would not cause any disruption of
normal plant operations. Structural requirements are not extraordinary. The existing electrical
services would likely require a major revamp to provide sufficient capacity for NTF pumping and
ventilation.
Operational issues
NTFs are relatively easy to operate. Flooding/backwashing to control predators are the major
operational tasks and these are not normally very onerous. Pumps and recycles have to be operated to
optimize the dosing rate.
Trickling filter mechanisms are located within a confined area but the remainder of the equipment is
readily accessible. Pumps, blowers and related ancillaries require regular maintenance; however, they
are similar to other devices at wastewater treatment plants; thus, do not cause any additional
complexity.
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NTFs offer few hazards to operations staff. The enclosed headspace over the filter is potentially
dangerous due to gases and the moving mechanism. The working environment, other than in the filter
headspace, is relatively innocuous.
When used for nitrification, minimal odours from NTFs are anticipated. In fact, the filters may be
used for odour control for foul air streams from other parts of the plant.
Installations
NTF have been used in North America and Europe for nitrification of secondary effluents. Similar
plants of comparable size are in operation.

2.9

Rotating Biological Contactors (RBCs)

Description
Rotating biological contactors (RBCs) can be used as an attached growth second stage, just as with
trickling filters or biological aerated filters. Similarly, there is no need for secondary clarifiers; the
effluent solids are generally as low or lower than the secondary effluent solids concentration. In most
cases, high density media is used (13,900 m2 per shaft). Media modules are attached to a central shaft,
with the entire assembly rotated by a motor mounted at one end. Supplementary air is generally
provided in nitrifying installations to ensure adequate oxygen concentrations are maintained.
Secondary effluent is fed to the initial and subsequent stages in a step feed pattern. Step feeding is
necessary to control some higher life form predators. Caustic dosing also is practiced to control
predator growth in some installations.
RBC STAGE NUMBER

1

2

4
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Figure 12

3
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Nitrifying RBC Schematic

Performance
Nitrifying RBC design for an effluent ammonia concentration of 2 mg/L (summer only) would be
based on system loading rates of about 0.9 g TKN/m2/d. For less stringent effluent criteria, the loading
rate could be increased; at 10 mg/L, the loading rate would be approximately 1.2 g/m2/d. Performance

Region of Waterloo

Project No. 78148
MEMO Page 28

is contingent on excellent upstream BOD and TSS removal. Alternatively, split stream treatment can
be employed to achieve intermediate ammonia levels. Wastewater temperature affects nitrification
performance significantly. At winter wastewater temperatures (10°C), the loading rates must be
reduced to about 60 percent of the above design values to maintain performance.
Technical issues
The attached growth nature of the process makes the system capable of handling normal fluctuations in
hydraulic and nitrogen loading, generally in the range of ± 50 percent of the average design load.
Startup requires relatively long acclimation periods, generally needing up to a month to achieve
optimal performance.
Multiple feed points are preferred to suppress some predator growth on the media. Manipulation of
the feed between these inlets provides some flexibility. However, there is limited overall flexibility in
this process.
RBCs would be a standalone process. RBCs require substantial space. This process can be expanded
as required to suit additional flows by adding RBCs. RBCs have been used to achieve denitrification;
however, a supplemental carbon source would be required. RBCs are incompatible with biological
phosphorus removal.
The construction of a RBC facility would mostly be off-line and would not cause any disruption of
normal plant operations. Structural requirements are relatively simple.
Operational
RBCs are relatively easy to operate. Step feeding and caustic dosing to control predators are the major
operational tasks and these are not very difficult.
The number of RBCs required would mandate a substantial maintenance program for the mechanical
drives associated with each unit. RBCs are covered, so access is limited to interior components.
RBCs offer few hazards to operations staff. The working environment, other than within the RBC
enclosure, is relatively innocuous.
When used for nitrification, minimal odours from the RBCs are anticipated. In fact, routing foul air
through the RBC enclosures may be an effective way to reduce low level odours in some air streams.
Installations
RBCs have been used in North America for nitrification of secondary effluents. They are installed at
Guelph and Niagara Falls WWTPs.
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Biological Nitrifying Fluidized Beds

Description
Fluidized bed treatment relies on generating a fluidized bed of support media in an upward flow of
wastewater. The media usually is graded sand with an effective diameter of about 1.0 mm, on which
the nitrifying bacteria grow. Oxygen needed for the oxidation of the ammonia has to be introduced at
the bottom of the reactor. To minimize space requirements, it is necessary to achieve very high
oxygen levels which can be achieved by using oxygen and high pressures. A proven method is a deep
shaft system that can enable a dissolved oxygen concentration of 60 g/L. This design limits the
maximum ammonia concentration at the bottom of the reactor to 13 mg/L. A sand cleaning/biomass
separation device removes excess biomass and maintains the sand in the reactor. No secondary
clarification is needed, assuming the influent is of good quality.

EFFLUENT
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OXYGENATED
INFLUENT

Figure 13

Biological Nitrifying Fluidized Bed Schematic

Performance
Typical loading rates for this quality of effluent are 1 kgN/m3/d; however, treatment is limited by the
amount of ammonia that can be removed with the available oxygen. It would be impossible to achieve
an effluent ammonia concentration of 2.0 mg/L without high recycles or with excessively deep units.
Less stringent levels could be accommodated by decreasing recycle rates.
Technical issues
The attached growth nature of the process makes the system capable of handling relatively high
variations in flow and load, generally in the range of ±50 percent of the average design load. The
influent must contain a low concentration of suspended solids or the solids wastage system can
become overloaded.
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Fluidized beds are reasonably flexible but the maximum concentration of ammonia is limited by the
maximum dissolved oxygen concentration that can be achieved and the maximum recycle flow that
can be pumped to the bottom of the reactor.
Nitrifying fluidized beds would be a stand alone process. Biological Nitrifying Fluidized Beds are
relatively compact, so would fit within the space constraints of any plant. Very little space is required
for the fluidized beds and the shaft to dissolve the oxygen.
This process can be expanded as required to suit additional flows by adding fluidized beds. However,
fluidized beds are incompatible with biological nitrogen removal and/or phosphorus removal.
The construction of a fluidized bed facility would mostly be off-line and would not cause any
disruption of normal plant operations.
Operational issues
Fluidized beds are relatively easy to operate. The dissolved oxygen control system is important to
ensure good nitrification. If the variations in load are marked then a simple feedback loop may not be
sufficient due to the time lag between oxygen addition and detection at a control point.
There are a few additional items to maintain; the pumps are the most critical. The dissolved oxygen
control and the sand cleaning/solids wastage system must also be closely monitored and maintained as
necessary.
Installations
Fluidized Bed treatment systems are not widely used for municipal wastewater treatment. A small
number of systems are used for industrial treatment including nitrification.

2.11
Side Stream Treatments
Side stream treatments are typically implemented for high strength side streams such as sludge
dewatering return, supernatant, etc. For example, in a typical WWTP, the recycle side stream nitrogen
load may be up to 3 – 5% of the total influent flow and 15-35% of the nitrogen load.
Sharon – the Sharon process is a single reactor system (heated) which addresses the recycle side
stream nitrogen load, by converting ammonia to nitrogen removing it from the main stream. There are
several applications in the Netherlands, with one project reported in North America in New York, NY,
to be commissioned this year.
InNitri – the InNitri (Inexpensive Nitrification) process is where nitroso- and nitro- bacteria are grown
in a side stream reactor on a high strength ammonia recycle stream, then transported to a mainstream
reactor. Therefore it converts the recycle side stream ammonia nitrogen load and creates a nitrifying
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biomass with which to bioaugment the main stream reactor reducing the SRT needed to nitrify in the
main stream.
Anammox – the Anammox (Anaerobic ammonium Oxidation) process includes a bacterium which
includes in its metabolic pathway the anaerobic oxidation of nitrite and ammonium. There is currently
a full scale demonstration of this process at the Rotterdam Netherlands Dorkhaven plant (which is not
presently functioning at full capacity). However, as of yet, this process is not commercialized.
Ammonia Stripping - ammonia stripping would be an add-on process in which the pH of the
wastewater would be raised to ~10.6 to ~11.5 in order to convert NH4+ to NH3(g). The high pH
wastewater would be passed through a trickle-flow packed tower with counter-current air flow. A
second pH adjustment using acid addition is necessary prior to discharge to a receiving waterbody.
Tower media are typically horizontal packed members made of wooden slats or ~12 mm pipe lengths
spaced about 5 cm apart both horizontally and vertically. The hydraulic loading on the media is kept
relatively low in order to avoid sheet flow and to ensure multiple points of repeated droplet formation
and rupture throughout the height of the tower thereby increasing the liquid film mass transfer
coefficient which is an important limiting factor.
Conceivably NH3 could be recovered from the off gas stream by employing a closed loop
stripper/absorber configuration; however, this has not been proven economically effective on
mainstream treatment applications. Furthermore an environmental analysis of the tower exhaust (Culp
et al, 1978) indicates that unless the tower is located immediately upwind in close proximity of a lake
or reservoir, the return of ammonia to the aquatic environment will not be significant.
Two plant-scale installations of ammonia stripping were installed in the 1970’s – one at Lake Tahoe
and the other in Orange County, California. Both have since been removed from service due to
freezing problems with the former and scaling problems with both the former and the latter.
Air stripping towers are capable of achieving 90 to 95 % removal of ammonia from wastewater during
warm weather operation. Under these conditions for a typical domestic wastewater, treated effluent
NH3-N concentrations in the range of 2 to 4 mg/L can be realized. In colder weather, the wastewater
temperature is usually lower and the solubility of ammonia is greater, thereby reducing the removal
efficiency of the process to ~50 % or less. Steam stripping could be used to offset this phenomenon;
however, the cost of providing steam to heat the entire mainstream treatment flow would be
prohibitive.
Liquid flowing through the tower will tend to freeze due to evaporative cooling as the ambient air
temperature approaches 0°C. Therefore it is not feasible to operate the system during cold weather. A
closed loop system incorporating a stripping tower and an absorption tower could be used; however, as
noted previously this would not be realistic for a mainstream treatment train.
This technology is specific for ammonia gas or the ammonium ion that is transformed to ammonia gas
in solution at higher pH levels. Thus wastewater containing significant amounts of organic nitrogen
must be given a sufficient amount of bacterial treatment to convert the organic nitrogen to ammonium
but not to nitrite or to nitrate.
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While the concept is relatively simple and has been demonstrated to work, full-scale applications have
suffered from serious scaling problems which ultimately caused the technology to be abandoned in
favour of other approaches. Attempts to address the scaling problem by using media with smooth
surfaces have been only partially successful. In addition as noted previously, stripping towers cannot
be operated during cold weather conditions.
Selective Ion Exchange - Filtered effluent is directed to a downflow packed bed ion adsorption
column containing 50 x 80 mesh of a naturally occurring zeolyte media called clinoptilolite. This
media exhibits the following major ion selectivity:
K+ > NH3+ > Na+ > Ca++ > Mg++
Once the exchange capacity of the media is exhausted, the bed is backwashed to remove solids and
then is regenerated with a concentrated brine solution. Ammonia can be recovered from the spent
regenerant in the form of ammonia gas, ammonium sulphate or ammonium nitrate using a closed loop
stripper/absorber system, depending on the recovery technology employed.
A handful of full-scale ammonia removal selective ion exchange plants have been constructed in North
America, one of the largest being at the Upper Occoquan WWTP in Virginia which was commissioned
in the early 1980’s but is no longer in service.
Treated effluent NH3-N concentrations in the range of 2 to 5 mg/L are achievable with single stage ion
exchange columns. Lower concentrations are attainable by placing two or more columns in series with
the last column in series being the one most recently regenerated. The complex piping and valving
arrangements required for interchangeability adds significantly to the complexity and cost of series
systems.
This technology is specific for the ammonium ion and therefore must be operated in the pH range from
~4 to ~8 to prevent formation of ammonia gas in solution. Thus wastewater containing significant
amounts of organic nitrogen must be given a sufficient amount of bacterial treatment to convert the
organic nitrogen to ammonium but not to nitrite or to nitrate.
Ion exchange technology is quite well developed and has been used successfully in the production of
high quality boiler feedwater and also in the electronics industry for several years. Backup equipment
would be provided for all critical systems.
Breakpoint Chlorine - This process has been adopted from the water treatment industry. Chlorine,
when initially added to water containing ammonia, results in the formation of chloramines (NH2Cl and
NHCl2) which produces a combined chlorine residual. The addition of more chlorine reacts with the
chloramines resulting in nitrogen gas as a principal product and a reduction in the combined chlorine
residual. Eventually a “breakpoint” is reached at which the continuing addition of chlorine results in a
free chlorine residual (Cl2(g), HOCl or OCl-).
A theoretical molar ratio of [7.6 : 1] [Cl2 : NH4+-N] is required to reach the “breakpoint” of the
reaction. In wastewater treatment applications, there are numerous competing reactions and the
required molar ratio is usually at least [10 : 1]. A considerable amount of alkalinity is consumed by
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the breakpoint reactions. The stoichiometric alkalinity loss is 14.3 mg/L of bicarbonate alkalinity (as
CaCO3) per mg/L of NH4+-N destroyed. In order to minimize the risk of chlorine toxicity,
dechlorination with SO2 is required to remove the free chlorine residual prior to discharge to a
receiving waterbody.
The process is capable of achieving quite low NH3-N concentrations to less than 2 mg/L.
Because of the relatively large quantity of chlorine required to reach the breakpoint, the process is
seldom used as a principal means of ammonia control; rather it has been applied more as a polishing
step for ammonia removal following another type of treatment process.
This technology is specific for the ammonium ion and therefore must be operated at a pH of less than
~8 to prevent formation of ammonia gas in solution. Thus wastewater containing significant amounts
of organic nitrogen must be given a sufficient amount of bacterial treatment to convert organic
nitrogen to ammonium but not to nitrite or nitrate.
Chlorination and dechlorination technology is well developed and has been widely applied for many
decades. It is likely that for the amount of chlorine to be applied in this application, alkalinity will be
required to maintain the pH of the effluent in a neutral range not only to comply with effluent
discharge limits but also to minimize the risk of forming the toxic NCl3 byproduct of the breakpoint
reactions.
Other – other side stream treatment technologies as documented in WERF journals include:
 ٿBABE
 ٿMAP
 ٿSteam or hot air stripping
 ٿSTRASS
 ٿCANON
 ٿOLAND
 ٿETC
2.12
Trends in Application of Nutrient Removal Technologies
Upgrading of existing facilities for NH3, TN, and TP removal becoming common. Plant owners are
under pressure to use high rate, compact processes to reduce costs and site requirements, i.e., do more
with less.
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The single sludge activated sludge process is most common for nitrification, nitrogen removal, and
biological phosphorus removal (biological nutrient removal or BNR).
Modifications of the activated sludge process aimed at achieving high rate nitrification or N removal
include, being most commonly applied include:
 ٿStep feed and RAS re-aeration processes
 ٿHybrid suspended/attached growth processed (Ringlace, Captor, Linpor, etc.)
 ٿMembrane bioreactors.
 ٿTertiary fixed growth nitrification processes (NTFs, BAFs) used in 2-stage processes.
 ٿReturn liquor treatment for nitrification and N removal.

2.12.1 Canada
In general terms, nitrification technology has not been widely applied across Canada. Nitrification is
not required for discharges to the marine environment. The most powerful piece of legislation
requiring the nitrification of municipal wastewaters is the Fisheries Act (1985), which prohibits the
discharge of “deleterious substances” in fish bearing waters. Environment Canada chooses to define
deleterious substances in large part by means of the whole effluent test, i.e., without dilution by the
receiving water. However, most municipal wastewater treatment plants operate under discharge
permits issued by the Environment Department of the provincial government. Many of these plants
have not been required to remove ammonia because the regulatory body allows the determination of
toxicity of treated wastewater to be made at the boundary of the initial mixing zone (i.e., after dilution)
rather than in the undiluted effluent. However, in recent years, several provincial Environment
Departments have become increasingly concerned about ammonia toxicity and the additional nutrient
(primarily nitrogen and phosphorus) loading associated with treated municipal effluent discharged to
surface waters. In several large population centres, the cost of nitrification is prohibitive, and thought
to outweigh the benefits to the receiving environment. For these reasons, it is useful to examine the
current application of nitrification and nutrient removal technologies in a number of Canadian
provinces.
Ontario
Metropolitan Toronto operates three large conventional activated sludge plants – the Humber WWTP,
the Main WWTP and the Highland Creek WWTP. In-plant chemical addition is used to meet an
effluent total P limit of <1.0 mg/L. At this time, none of these plants are required to nitrify as it is
believed that the effluent is rapidly dispersed in Lake Ontario. Further, the cost of upgrading the three
Toronto plants for nitrification is extremely high, in the order of $500 million.
The activated sludge plant in London discharges into the Thames River and is designed for year-round
nitrification. London is currently reviewing membranes for implementation.
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The Thunder Bay WWTP has been upgraded with a BAF installation to include nitrification. Other
municipalities considering BAF include Kingston, Windsor and Brockville. The Guelph WWTP is a
high rate activated sludge process followed by RBCs for nitrification.
The Green River WWTP in Ottawa is a conventional activated sludge process that is designed and
operated for BOD and TSS removal only.
There are several other secondary wastewater treatment plants in Ontario that are designed to meet site
specific effluent ammonia and/or total N and total P limits.
With regards to the Region of Waterloo, many of the smaller and mid-size plants are required to nitrify
(Preston) and have tertiary treatment (New Hamburg, Elmira, St. Jacobs). The Galt WWTP and
Waterloo WWTPs also have flow targets in the Certificate of Approval requiring nitrification. The
Galt WWTP also has tertiary filters.
British Columbia
Approximately 70 percent of the population of British Columbia live in two population centres – the
Lower Mainland and Greater Victoria. Municipal wastewater from the City of Victoria receives
medium screening only prior to being discharged through ocean outfalls to the Juan De Fuca Strait.
The Greater Vancouver Regional District (GVRD) operates four large wastewater treatment plants and
one smaller plant. Two of the larger plants, the Annacis Island WWTP and the Lulu Island WWTP,
discharge into the lower reaches of the Fraser River and were recently upgraded to secondary
treatment using the trickling filter/solids contact (TF/SC) process. At this time, neither of these plants
is required to nitrify although provision was made at both sites for the installation of tertiary nitrifying
trickling filters (NTFs) should nitrification be required at some future date. The cost of upgrading the
Annacis Island WWTP in the future to nitrification has been estimated at $100 million. The other two
large GVRD plants, the Iona Island WWTP and Lions Gate WWTP, provide primary treatment only
prior to discharge of the effluent through ocean outfalls to the Georgia Strait. The North West Langley
WWTP consists of aerobic lagoon pretreatment followed by rotating biological contactors (RBCs), and
discharges a non-nitrified effluent to the Fraser River. There are a number of smaller secondary
wastewater treatment plants serving Vancouver’s satellite communities (Abbotsford, Aldergrove,
Chilliwack), but these are not designed for nitrification. The Agassis WWTP is a sequencing batch
reactor (SBR) process designed for biological nutrient removal (BNR). The Whistler, James
(Abbotsford-Matsqui) and Prince George WWTPs are TF/SC processes that are not designed for
nitrification.
Medium sized communities on Vancouver Island (Courtney-Comox and Campbell River have
activated sludge plants that are not designed for year round nitrification. The Nanaimo WWTP
provides only primary treatment prior to discharge to the Georgia Strait.
The plants serving communities in the Okanagan Valley of Central British Columbia which discharge
directly into the Okanagan Lake System (Kelowna, Westbank, Penticton, Summerland, Lake Country)
are required to meet extremely stringent effluent standards with regard to BOD, TSS, total nitrogen
and total phosphorus concentrations, and fecal/total coliforms. These plants are BNR activated sludge
plants designed for year-round nitrification, denitrification, biological phosphorus removal and
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effluent disinfection. The Vernon WWTP is a non-nitrifying trickling filter plant, and Oliver has a
series of aerated lagoons designed for BOD and TSS removal only. Effluent from these plants is spray
irrigated on agricultural land under controlled conditions. The Salmon Arm WWTP is a modified
TF/SC process designed for nitrification and biological phosphorus removal.
Alberta
The four largest cities in Alberta (Calgary, Edmonton, Red Deer and Lethbridge) are all in the process
of upgrading their activated sludge wastewater treatment plants for nitrification (effluent ammonia
limit of 5/10 mg N/L in summer/winter), phosphorus removal, and effluent disinfection.
In Calgary, the Bonnybrook (air activated sludge) and Fish Creek (HPO activated sludge) WWTPs
have been required to remove phosphorus to below 1.0 mg/L since the early 1980’s. This limit was
initially met using chemical phosphorus removal with alum addition. In the late 1980’s, the City was
required to meet seasonal nitrification at the Bonnybrook WWTP, and embarked on a program to
retrofit the entire plant to biological nutrient removal in three stages. This program is in its final stages
of completion. At this time, the smaller Fish Creek WWTP is not required to be upgraded for
nitrification.
The City of Edmonton put a program in place to achieve the future effluent requirements by 2005
using BNR technology. Pilot and demonstration scale testing was carried out in 1995/96, and two new
BNR modules and a primary sludge fermenter were constructed at the Gold Bar WWTP. The existing
eight activated sludge modules were retrofitted to BNR in 2002. The Capital Region Sewage
Commission initiated a program to upgrade its activated sludge plant to BNR to meet the new
requirements for nitrification, phosphorus removal and effluent disinfection by 2005. The tertiary
upgrades are now complete and in operation.
The Red Deer and Lethbridge WWTPs have recently been retrofitted to BNR to meet the meet the
requirements for nitrification, phosphorus removal and effluent disinfection.
The Medicine Hat WWTP is a TF/SC process with chemical phosphorus removal. There is no
established plan for upgrading the plant for nitrification.
Saskatchewan
The plants in Saskatoon and Regina are required to achieve phosphorus removal to an effluent
concentration below 1.0 mg/L, but not nitrification. The Saskatoon WWTP is a BNR process. It is
now operated in a nitrifying mode because the operators have found that this mode is more stable than
when the plant is operated for biological phosphorus removal without nitrification. The Regina
WWTP consists of a series of aerated lagoons followed by tertiary chemical phosphorus removal.
The recently commissioned Prince Albert WWTP is an activated sludge plant designed for BOD and
TSS removal only. Moose Jaw has a series of lagoons with chemical phosphorus removal and effluent
spray irrigation. The Yorkton WWTP is a conventional activated sludge process that achieves
nitrification. There are also several smaller communities that are served by large lagoon systems in
which the treated wastewater is stored and discharged at non-critical times.
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Manitoba
Outside of the City of Winnipeg, Brandon has a sequencing batch reactor process (SBR) process
designed for nitrification. Maple Leaf Foods in Brandon has a new anaerobic process followed by an
activated sludge process designed for nitrification and denitrification. The Portage la Prairie WWTP is
an SBR process designed for nitrification. The Brandon and Portage la Prairie plants discharge into
the environmentally sensitive Assiniboine River and may be required to achieve phosphorus removal
in the future. There are also several smaller communities that are served by large lagoon systems in
which the treated wastewater is stored and discharged at non-critical times, e.g. end of May and early
November.

2.12.2 USA
Nitrification has been required at various locations throughout the United States over the past 20 to 30
years. During that period discharge regulations have changed, sources of funding for these facilities
have changed, and treatment technologies have evolved to respond to these changes. In the early
1970’s when nitrification was required primarily to protect minimum dissolved oxygen concentrations
in receiving streams, funding was available from the federal government resulting in little pressure to
truly optimize treatment facilities. Consequently, nitrification facilities were normally implemented as
suspended growth, activated sludge systems, often as a two-stage system. Essentially all nitrifying
high purity oxygen activated sludge (HPOAS) plants constructed during the U.S. EPA Construction
Grants program were developed in the two-stage configuration.
As the U.S. EPA Construction Grants program monies became unavailable and plant owners were
faced with supporting the entire initial cost of treatment facilities, pressures heightened to push
processes harder and downsize facilities required to implement nitrification. In addition, more
pressure to nitrify was experienced as the U.S. EPA attention turned from implementing secondary
treatment across the nation to truly assessing site-specific needs to protect the local receiving stream.
Resulting from that change in focus was a broader application of nitrification to avoid in-stream biota
toxicity resulting from high unionized ammonia concentrations. During this period, which spanned
most of the 1980’s and into the early 1990’s, many existing plants were faced with requirements to
incorporate nitrification into their existing treatment facilities. In an effort to take advantage of the
treatment tankage existing at plants faced with such a challenge, designers began to consider higher
rate systems for nitrification. More and more single-stage activated sludge systems were built, thereby
avoiding the duplication of clarifiers that is an inherent part of a two-stage system. In addition, more
focus was centered on utilizing fixed-film systems as a second stage nitrification system. Biotowers
and RBCs have been used for this purpose. Their operating simplicity and relative low cost
contributed to their popularity, but with simplicity came limited operational control. This technology
is still considered today given favorable circumstances, and biotowers are occasionally used today in
warmer climates as a second stage nitrification process, particularly where no final clarifiers are
required following them. RBCs are not widely applied as they have experienced significant structural
and operational problems.
Over the past decade, particularly the past five years, economic pressures and the need to incorporate
nitrification, and many times denitrification and phosphorus removal, into plants with extreme site
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constraints have led to detailed investigation of alternative processes. Recognizing that the key issue
for reliable nitrification is achieving the correct minimum sludge age, several activated sludge
modifications and combination fixed-film and suspended growth systems have been investigated. The
general objective has been to find ways in which additional sludge age can be attained while not
dramatically increasing aeration basin volume. These have included the following:
 ٿStep feed, suspended growth activated sludge – step feeding increases the effective sludge age
and enables nitrification in a smaller aeration volume.
 ٿSimultaneous suspended and attached growth using a material suspended in the reactor, such
as Ringlace, Captor, or Linpor – the suspended material provides a fixed site for biological
growth thereby increasing the effective sludge age for a given tankage and enables, allegedly,
nitrification in less tankage.
 ٿTertiary (or second stage) nitrification with attached growth whereby a portion, if not all, of
the carbonaceous effluent, prior to solids separation, is passed through a combination
suspended and attached growth basin where nitrification takes place.
 ٿTertiary (or second stage) nitrifying biotowers – traditional biotower technology applied in a
nitrification mode operating on clarified effluent from the carbonaceous treatment step.
These may be operated without additional clarifiers following them depending upon the
quality of the carbonaceous effluent and the final discharge quality objectives.
 ٿTertiary (or second stage) nitrifying biological aerated filters (BAF) – similar to the trickling
filter option above except that BAF technology is used.
 ٿMembrane bioreactor – a process that allows increased sludge age necessary to achieve single
stage carbonaceous treatment and nitrification in a relatively small aeration tankage.
Microfilter membranes are immersed into the mixed liquor, the process is operated at very
high mixed liquor concentrations (up to 15,000 mg/L), and the treated liquid is pulled through
the microfilters by pump suction. The membranes effectively replace final clarifiers, filters,
and reduces disinfection requirements.
Many of the options listed above are now being designed or constructed for full-scale application. The
most traditional approach until the past few years has been to install single-stage nitrifying activated
sludge with aeration tankage adequate to achieve the sludge age necessary for nitrifying. There is,
presently, a strong move away from this traditional approach toward those processes listed above, with
the incentives being primarily cost and plant site constraints.
Typical nitrification technologies applied in the USA include the following:
 ٿNew York City is currently upgrading its twelve large wastewater treatment plants for
nitrification or biological nitrogen removal using a combination of step-feed nitrifying
activated sludge process, tertiary BAFs, and sludge handling return liquor treatment.
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 ٿThe Blue Plains WWTP in Washington, D.C. uses a 2-Stage activated sludge process
designed for nitrification and denitrification with methanol addition.
 ٿThe Metropolitan WWTP in Minneapolis/St. Paul is a step-feed nitrifying activated sludge
process that is currently being upgraded to biological nutrient removal.
 ٿThe three wastewater treatment plants serving the City of Atlanta have recently been
upgraded to biological nutrient removal.
 ٿIn Florida, extensive use is made of activated sludge processes designed to meet stringent
effluent total N and total P standards by biological means.
 ٿThe Reno Sparks WWTP uses a Phostrip process followed by NTFs, followed by attached
growth denitrification with methanol addition.
 ٿPhoenix has two large single sludge activated sludge plants designed for nitrification and
denitrification.
 ٿAt the Lake Tahoe WWTP, the original ammonia stripping process proved to be ineffective
and was subsequently replaced by a biological nitrogen removal process.
 ٿThe Denver WWTP has a nitrifying activated sludge process and a non-nitrifying HPOAS
process which are operated in parallel.
 ٿThe Boulder WWTP is a TF/SC process followed by NTFs.

2.12.3 Europe
The trend in the United Kingdom (UK) is towards energy efficient, robust processes, which require
very little operator attention. The following technologies are commonly used to meet the requirements
for nitrification:
Activated Sludge Process
Large works in the United Kingdom with ammonia limits are usually plug flow activated sludge
plants. Most of these works have been modified to include anoxic selectors or zones. The aerobic
F/M of these works is typically between 0.12 and 0.10. Thames Water has standardised on the 3-stage
Bardenpho process while Severn Trent uses a nitrifying activated sludge process with anoxic selectors.
There are very few, if any, plants in the UK that are required to meet a total nitrogen limit.
Both surface and fine bubble aeration systems are used. Most new activated sludge plants use fine
bubble aeration. There is concern over falling alpha factors because of the use of biodegradable soaps
and trade wastes. In these cases, jet aeration and surface aeration are also considered. The depth of
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aeration tanks has increased significantly. The new aeration tank at Bran Sands is 10 m deep. This
works uses jet aeration. Fine bubble aeration has been used at other sites.
Yorkshire Water and North of Scotland Water have relied more on SBRs. These works can be less
costly to build because of the simpler civil structures. In some cases, oxygen injection is used to
increase the oxygen supply in an activated sludge works. Many small works are oxidation ditches.
However, very few new ditches are being built. North West Water has a few Orbal ditches, one of
which is at Warrington in the Midlands. Anglian Water operates a few triple ditches which are batch
displacement systems. The industry perception is that a flow through process can better satisfy a lower
effluent ammonia “never to be exceeded” grab sample requirement than a batch reactor activated
sludge works.
Rock Media Trickling Filters
Rock media trickling filters are the predominant form of secondary treatment in the UK. They are
robust and require very little operator intervention. The principal disadvantage of rock filters is their
large footprint. Combined BOD removal and nitrification is achieved in either filtration or double
filtration. The size of the media is graded to 50 mm. Recirculation may be used during the night to
keep the filter wet. These filters typically satisfy a seasonal ammonia limit of 5 mg/L in the summer,
and 10 mg/L in the winter.
Tertiary nitrifying trickling filters consist of 28 mm mineral media. The BOD concentration of the
feed to the filter must be less than 30 mg/L. These filters produce a well nitrified effluent.
Plastic Media Trickling Filters
Plastic media filters are also used for both combined BOD removal and nitrification, and tertiary
nitrification processes. Most structured plastic media and some random media is made from PVC.
There is concern in the European Union over the manufacture and disposal of PVC. Structured and
some types of plastic media filters with recirculation can meet a 5 mg/L effluent ammonia limit. Both
splash and curtain wall distributors have been used on these filters.
Random and structured plastic media has been used in nitrifying trickling filters. Yorkshire Water
always pilots these filters first because of problems with establishing a stable biofilm with low
alkalinity wastewater.

Biological Aerated Filters (BAFs)
Nitrifying Biological Aerated Filters are often added on to the end of carbonaceous removal biofilters
or high rate activated sludge processes. Although a reliable process, it has a high capital cost and is
more operator intensive than other competing processes.
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Other Processes
Submerged aerated flooded filters (SAFFs) are used for small works (less than 2,000 population
equivalent). They consist of flooded, fixed, or random media. The media is scoured by coarse bubble
aeration. SAFFs are often used to replace small rock trickling filter works.
Moving bed reactors use plastic media (e.g. Kaldnes, Captor) that is trapped in a cell of an activated
sludge plant.
Membrane bioreactors are capable of complete nitrification in a relatively small bioreactor without
secondary clarifiers. They also produce a disinfected effluent.
Severn Trent has standardised on the use of RBCs for small works. These are usually followed by
reed beds. RBCs can be operated either in parallel or in series.
Vertical reed beds have been used to nitrify septic effluent at small sites.
Deep shaft is used at one site where the wastewater is very strong.
Typical nitrification technologies applied in major European cities include the following:
 ٿThe large plants serving London are nitrifying activated sludge processes.
 ٿBirmingham has large nitrifying trickling filters.
 ٿManchester has 2-Stage biological aerated filters.
 ٿReading has a 2-Stage system consisting of an HPO activated sludge process followed by a
nitrifying air activated sludge process.
 ٿA large SBR system designed for nitrification and denitrification is currently under
construction in Dublin.
 ٿParis has 2-Stage biological aerated filters.
 ٿFrankfurt has two large 2-Stage systems consisting of a high rate activated sludge process
followed by a nitrifying activated sludge process.
 ٿCopenhagen has a Biodenitro activated sludge process design for nitrification and
denitrification.
 ٿOslo has chemically enhanced primary treatment (CEPT) followed by 2-Stage system
consisting of nitrification and denitrification fixed film processes with methanol addition to
the denitrification stage.
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 ٿStockholm has SBRs designed for nitrification and denitrification.
 ٿMalmo has a high rate activated sludge process followed by a 2-Stage fixed film system
consisting of nitrification and denitrification processes.
 ٿGotenburg has a high rate activated sludge process with anoxic and aerobic zones followed by
NTFs with recycle to the anoxic zone for denitrification.
 ٿVienna has an activated sludge process designed for nitrification and denitrification.

2.12.4 Asia
Many of the large population centres in Asia are concentrating on the use of compact activated sludge
processes designed for nitrification and denitrification. These processes are both continuous flow
processes (e.g. Hong Kong, Singapore, Beijing, Shanghai, etc.), stacked sequencing batch reactor
processes (e.g. Bangkok), or hybrid attached growth-suspended growth processes (e.g. Japan).

2.12.5 Australia
Many of the larger cities in Australia (Sydney, Melbourne, Brisbane) are using BNR activated sludge
plants designed for nitrification, denitrification and biological phosphorus removal.

3.0

Chemical Phosphorus Removal through Precipitation

The more traditional method of phosphorus removal in wastewater treatment is the precipitation of
phosphorus through the addition of chemical precipitates included metal salts and lime. The addition
of aluminum or iron salts phosphate precipitation resulting in phosphorus and suspended solids
reduction. Lime is used less often as it has been shown to significantly increase sludge production and
there operational problems associated with the handling and storage of lime.
Precipitates can be added prior to primary clarification, for removal in the primary tanks, prior to
secondary clarification for removal in the secondary clarification process with biologically activated
wastes or to the secondary clarifier effluent for removal in the tertiary filters.
Phosphorus removal through chemical precipitation can typically achieve effluent phosphorus
concentrations of approximately 1-2 mg/l. Biological removal of phosphorus is often favoured over
chemical precipitation due to high chemical costs and the limited phosphorus removal capabilities.
However, chemical phosphorus removal is sometimes partnered with biological phosphorus removal
where stringent effluent phosphorus requirements exist above and beyond what is achievable by
biological phosphorus removal alone.
In this method of phosphorus removal, chemicals added to the wastewater react with the phosphates to
form insoluble precipitates. The advantages and disadvantages of chemical phosphorus removal can
be summarized as:
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Advantages:
¡

Reliable process has been applied successfully in many full-scale plants since the 1970’s.

¡

Controls required for phosphorus removal are fairly simple and straightforward.

¡

Relatively easy to install at existing facilities.

¡

Biosolids (sludge) produced can be processed in same manner as in non-phosphorus removal
systems.

¡

Addition of chemicals to the primary treatment system can reduce organic loading on the
secondary treatment processes by 25-35 percent.

¡

Effluent phosphorus levels can be controlled by chemical dosage to achieve maximum efficiency
levels.

Disadvantages:
¡

Chemical costs are high.

¡

Chemical equipment (handling, storage, feeding system) must be installed.

¡

Significantly more biosolids (sludge) is generated than with wastewater treatment processes
without chemical addition; may overload existing biosolids handling equipment; higher biosolids
treatment and disposal costs.

¡

When chemicals are added to the secondary treatment system, the additional biosolids produced
will cause higher solids loading rates on the final clarifiers. This can be a problem in systems
designed to operate in a nitrifying (ammonia removal) or a total nitrogen removal mode where the
SRT must necessarily be high.

3.1

Chemical Alternatives

Chemicals used for phosphorus precipitation include metal salts and lime, with metal salts being the
most common. A variety of metal salts can be used for the removal of phosphorus from municipal
wastewater. The most common chemicals are aluminum sulphate (alum, Al2(SO4)3.14H2O) and
ferric chloride (FeCl3). Ferrous sulphate, ferric sulphate, and ferrous chloride solutions are also used.
Systems with metal salts addition can achieve 80 to 95 percent total phosphorus removal. For an
effluent limit of 1 mg/L total phosphorus, metal salts addition with conventionally designed clarifiers
can suffice. To consistently meet phosphorus discharge limits of less than 1 mg/L, filtration of the
secondary effluent is often required. In many cases, anionic polymers are used in addition to the
mineral salts to assist in solids separation.
The reactions between phosphorus and metal salts are complex. The typical reactions of alum and
ferric chloride with phosphorus can be described as follows:
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Al2(SO4)3.14H2O + 2PO4 3- 2AlPO4 (precipitate) + 3SO4 2- + 14H2O

Ferric Chloride:

FeCl3 + PO4 3-

FePO4 (precipitate) + 3Cl –

The optimum pH for phosphorus removal using alum is in the range of 5.5 to 6.5. Because alum usage
results in a small depression in pH and most treatment systems operate at near neutral pH, the addition
of alum almost automatically results in a pH in the suitable range. The optimum pH range for iron
precipitation of phosphorus is between 4.5 to 5, although significant phosphorus removal occurs at pH
values of about 7.
On the basis of reaction stoichiometry, one mole (594 g) of alum will react with 2 moles (190 g) of
phosphate containing 62 g of phosphorus to form 2 moles (244 g) of AlPO4. Thus, the weight ratio of
alum to phosphorus is 594 to 62, or 9.6:1. In the case of ferric chloride, 162.3 g of FeCl3 will react
with 95 g of PO4 to form 150.8 g FePO4, resulting in a weight ratio of 5.2:1 of FeCl3 to P. In
practice, however, the quantities of the chemicals required are higher than the stoichiometry
predictions due to competing reactions. In general, the amount of chemicals required varies
significantly depending upon the wastewater characteristics such as influent phosphorus concentration,
pH, alkalinity, quantity and nature of suspended solids, ionic constituents, and the effluent phosphorus
limit to be achieved. As a result, it is often advisable to undertake jar tests and/or pilot-plant studies
prior to actual design to determine the type and the amount of chemicals most suitable for the
conditions under study. The dose rate and type of chemical also impact the quantity and quality of the
sludge produced.
Lime is another chemical that can be used to remove phosphorus from wastewater. The process is
basically a water softening process in which the quantity of lime required is dependent on the
alkalinity of the wastewater rather than on the phosphorus content. Lime removal systems are either a
single-stage low lime process (pH<10) which can achieve 1 mg/L effluent phosphorus levels or a twostage high-lime process that raises the pH to 11-11.5 and is used to achieve very low (<1 mg/L)
effluent total phosphorus concentrations.
The use of lime for phosphorus removal is not very common because of the following factors:
¡

A substantial increase in the mass of sludge to be handled compared to that from the use of metal
salts

¡

Operation and maintenance problems associated with the handling, storage and feeding of lime

¡

Higher capital cost

¡

Potential for scaling on ultraviolet (UV) lamps if it is dosed prior to a UV effluent disinfection
system

3.2

Chemical Application Points

The most common points for addition of aluminum and iron salts are as follows:
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1. Addition immediately upstream of the primary clarifier. The advantages of addition to
primary treatment include greater opportunity for adequate mixing and flocculation, and
reduced loadings to downstream biological processes as a result of improved BOD and SS
removal. This option requires good mixing and flocculation in order to ensure optimum
results. With proper design, 70 to 90 percent phosphorus removal can be achieved in primary
treatment. The major disadvantage of chemical addition to primary treatment is that
incomplete phosphorus precipitation may result because of the presence of phosphorus forms
other than orthophosphate (polyphosphate and organically-bound phosphorus) that are not
easily precipitated. In addition, a greater mass of waste sludge will be generated, resulting in
greater loadings on the biosolids management systems.
2. Addition to the bioreactors or to the mixed liquor channel between the bioreactors and the
final clarifiers. This alternative has considerable flexibility in the point of chemical addition,
allowing modifications of the injection point to ensure use of the best available conditions for
coagulation and flocculation to occur. The addition of a small amount of coagulant aid such as
anionic polyelecrolytes may be necessary before the final clarifier to assist in removing
dispersed metal-phosphate floc. A typical polymer dose when used as a coagulant aid is 0.1 to
0.25 mg/L.
3. Addition at multiple points. This is an efficient and cost-effective means of chemical addition
for phosphorus control. Advantages include overall reduction in chemical usage and
operational flexibility. This option is often recommended in design of the new facilities.
4. Addition to a tertiary chemical treatment and clarification stage (justified only for very
stringent effluent discharge standards, such as for reuse).

4.0

Processes Available for Tertiary Filtration and Clarification

4.1

Filtration Processes

Most filtration processes will achieve effluent concentrations of less than 2 mg/L suspended solids
(TSS) and less than 0.2 mg/L total phosphorus (TP) for typical municipal wastewater. There are
exceptions where feed TSS or TP are high, possibly due to large industrial waste component.
Typical filtration processes include:
1. Conventional single, dual or multi-media granular filters with or without chemical and
polymer addition are typical of those found in a municipal water treatment plant. Chemicals
are required for very good effluent quality. Relatively expensive compared to other filter
options unless there is a high TSS loading and very good effluent quality is required.
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2. Deep bed upflow continuous backwash filters are usually provided as package systems for
small plants with or without chemical addition.
3. Traveling bridge single or dual media filters with semi continuous backwash have been used at
a number of plants in Canada especially in the range of 5 to 10 MLD. Due to low surface
loading rates, a relatively large footprint would be required for large plants.
4. Two stage filtration using deep bed upflow filters has been used where very low TP (less than
0.1 mg/L) is required for sensitive receiving streams.
5. Slow sand filters have been used at small plants in Canada where filtration is only required
during warm weather. The secondary effluent is sprayed onto a sand filter bed and percolates
through to an under-drain system. The solids are periodically removed from the sand surface
using a scraper on a small tractor. This would be suitable only for seasonal filtration at a small
plant.
Other filtration methods include:
Surface Filtration (Cloth Media on Disks)
Secondary effluent is passed through a thin material such as woven metal fabrics or cloth fabrics of
various materials. Cloth media filters on disks are marketed by a number of suppliers. This is a
relatively new technology, but there are a few installations in North America. The media is
backwashed periodically with filtered effluent. These systems require a small footprint compared to
most other filter systems.
Ballasted Flocculation (Actiflo)
Chemically coagulated secondary effluent is mixed with a polymer as a flocculant aid and a ballasting
agent such as silica sand which form dense microfloc particles. The ballasted particles settle rapidly in
a lamella clarifier. Less than 0.1 mg/L TP has been achieved. The system is marketed in Canada as
Actiflo by John Meunier Inc.
Membrane Filtration
Membrane filtration is sometimes used for tertiary treatment where a very high quality effluent is
required, but it is a relatively expensive filtration option. However, in London, Ont. membrane filters
are being installed in existing secondary clarifiers to replace the clarifiers and to reduce the effluent
TSS and TP due to lower effluent requirements.
Dissolved Air Flotation (DAF)
DAF has been used for clarification at some small plants in Canada. Komline Sanderson indicated that
the maximum size is 600 sq ft which would serve about 1000 gpm, i.e. about 5 to 6 MLD.
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DAFs are more typically used to increase solids concentrations (such as in RAS) or reduce very high
concentrations to more manageable levels (e.g. backwash water). It would not likely be effective in
producing a low TSS and TP effluent without chemicals and would be more expensive than most of
the other processes.
4.2

Preliminary Costs

¡

The following cost estimates are provided for comparison (and include building requirements):

¡

Traveling Backwash Filters - $2,000,000 to 2,500,000 per 5000m3/d

¡

Cloth Filter Disk System - $1,000,000 per 5000m3/d. This rate would decrease significantly for
larger plants.

¡

Actiflo System - $1,000,000 to 1,200,000 per 5000m3/d

5.0

Disinfection Alternatives

A comprehensive review of disinfection alternatives was recently completed by Earth Tech Canada for
Environment Canada. A summary of this report is included herein.
As it is recognized that the lack of adequate disinfection of wastewater effluent can compromise the
health of the consuming public Canadian public health authorities have required chlorine disinfection
of effluent prior to discharge. Chlorine is an effective, relatively easily applied, and cost effective
means of disinfecting wastewater effluents and was the preferred method for most Canadian municipal
wastewater treatment systems. Free chlorine, however, has been proven to be acutely toxic to aquatic
life. As well, chlorine combines with inorganic and organic nitrogen that is present in the wastewater
effluent to form chloramines and there is evidence that chloramines are also toxic to aquatic life. As
such, more recently, the majority of new facilities or upgrades to existing wastewater treatment plants
have provided alternative means of disinfection or have at least required dechlorination of chlorinated
wastewater effluents.
A study by Environment Canada in 1997 reported that there are 3173 municipal wastewater treatment
plants in Canada, with 17% (by number) of those plants chlorinating. Dechlorination is practiced on
8% of the chlorinated flow. The flow of chlorinated wastewater effluent (without dechlorination) is
about 6700 ML/d. Of the total flow of chlorinated wastewater effluent, 89% is produced in 205 plants
in Ontario.
A literature review resulted in a list of 12 established and emerging alternatives to chlorination for
disinfection of wastewater effluent. Not all alternatives presented provide improvements over
chlorination in terms of reduced toxic residuals. The alternative disinfection processes include the
following:
•

Hypochlorite/dechlorination
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•
Chloramines/dechlorination
•
Chlorine dioxide
•
Bromine chloride
•
Potassium permanganate
•
Ozone
•
Ultraviolet irradiation
•
Peracetic acid
•
Snowfluent process
•
Gamma irradiation
•
MIOX proprietary process involving mixed oxidants
•
Phoenix Water Systems process using emerging electrotechnologies of electroporation,
sonication, pulsed UV and other electromagnetic processes.
Almost all of the disinfection alternatives are very effective against bacteria, however there is a greater
variation in effectiveness against viruses and protozoa. Among the established disinfection processes,
UV irradiation and ozonation are the processes that are effective against all three types of organisms.
The following table provides an overview of disinfection alternatives effectiveness (Environment
Canada 2000)

Chlorination
Hypochlorite/Dechlorination
Chloramines/Dechlorination
Chlorine Dioxide
Bromine chloride
Potassium permanganate
Ozone
Ultraviolet irradiation
Peracetic acid
Snowfluent™ process

Effectiveness
Against
Bacteria
Good
Good
Poor
Good
Good
Good
Good
Good
Good
Good

Gamma irradiation

Good

Disinfection Alternative

Against
Viruses
Poor
Poor
Poor
Good
Fair to Poor
Good
Good
Good
Good
No Data
Good
to
Poor

Against
Protozoa
Poor
Poor
Poor
Unknown
Unknown
Good
Good
Good
Unknown
No Data

History of
Performance *

Toxic
Residual

>10,000
>500
<5
<5
<10
<5
<50
>2000
<10**
<5

Yes
Yes
Yes
Yes
Yes
No
No
No
Unknown
No

Poor

<5

No

MIOX proprietary process
Good
Good
Good
<10
Yes
involving mixed oxidants
Phoenix Water Systems process Good
No Data
No Data
<5
Unknown
*The maximum number of full scale plants in operation at one time (trials or fully
implemented) in North America.
** In Europe there are on the order of dozens of installations, particularly by the ocean, where
peracetic acid is being used.
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Emerging Technologies
For most emerging wastewater disinfection processes (including the potassium permanganate,
Snowfluent™ process, gamma irradiation, MIOX process, and Phoenix Water Systems process), there
is insufficient plant operating experience or capital cost data to justify recommending the process for
widespread application.
Chlorine dioxide has shown to be more expensive than chlorination/ dechlorination or UV and as a
result has seen little application in municipal wastewater disinfection. Bromine chloride has been used
in a small number of applications, but the product is not widely available, and shipping costs would
raise the cost of disinfection with this compound. Blending ammonia and chlorine on site to prepare
chloramines (this would also require dechlorination) is more expensive than chlorination/
dechlorination and is very seldom used. Peracetic acid has seen application at several WWTPs in
Europe and may show promise in Canada as a chemical disinfectant without adverse disinfection
byproducts. Nevertheless it is premature to recommend this disinfectant without further study in the
Canadian context.
Ozone
Ozone has been a candidate for wastewater disinfection since at least the early 1980s. However, from
that time until the present, ozonation has proven to be a more expensive disinfection option than
chlorination/dechlorination or UV both in capital costs and in operating and maintenance costs.
UV Disinfection
UV disinfection has a well-proven track record in performance and cost. Costs for new facilities are
site specific and depend on effluent characteristics (TSS and UV transmissivity), disinfection target
and peak design flow. In Canada, UV facilities are usually housed for operator convenience.
Data reported in the Environment Canada study indicate that the cost of installing UV disinfection
range from $238,125,000 to $476,250,000, with a median unit cost of $23,750/ML/d. In several
studies, the operation and maintenance costs for UV proved to be approximately equal to those for
chlorination/dechlorination, although site-specific electrical power costs and chemical dosages and
transportation costs will affect this relationship. UV operation and maintenance costs are likely
somewhat higher than those for chlorination without dechlorination.
Dechlorination
Capital cost estimates were estimated for construction of dechlorination facilities for small and large
WWTPs as follows: $72,000/ML/d for the 8.5 ML/d flow and $15,000/ML/d for the 75 ML/d flow.
Capital and operating and maintenance costs for dechlorination facilities for Canadian installations are
difficult to predict without detailed information on the facilities.
There is evidence that dechlorination may reduce but not eliminate toxicity and it is a process that is
difficult to control, requiring on-going research into the significance of the residual chlorine residual
after dechlorination.
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Also, additional safety concerns result from the use of the gaseous form of sulphur dioxide.
Summary
In summary, UV was reported to be the most attractive disinfection alternative to chlorination. UV
irradiation appears to offer the most advantages of those proven alternatives available. Selection of
disinfection methods is subject to the specific conditions at each site, and no one method will be best
for all applications.
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Background
Task 7 of the Region of Waterloo Wastewater Master Plan project involves providing sanitary sewage
servicing alternatives for the East Side Community. The East Side Community describes the developable
area on the east side of the Grand River in and around the Village of Breslau and southerly to the Speed
River in Cambridge. The area encompasses approximately 4121 hectares of land in the Township of
Woolwich and the City of Cambridge. It is anticipated to be predominately a mixture of Industrial,
Commercial and Institutional (ICI) with some residential landuse. The study area is illustrated on Figure
7.1.
In addition to the overall strategy for sanitary servicing of the entire East Side Community, ETC has been
asked by the Region to review the servicing possibilities two specific areas within the East Side
Community. Chapter 2 of this report deals with sanitary servicing of a 164.3 hectares (406 acre) parcel of
land east of the existing Hopewell Subdivision in the Village of Breslau. It is intended that this parcel of
land would provide employment lands. Further servicing information on this property is noted in Part B
of this Technical memo. Chapter 3 of this report deals with the possibility of servicing 200-300 hectares
of land near maple Grove Road and Fountain Street in Cambridge
This Technical memo is divided into to distinct Chapters:
¾ Chapter 1 of this report outlines the study limits, study parameters and describes a servicing scenario
for the East Community.
¾ Chapter 2 of this report outlines the servicing of the a parcel of land east of Hopewell Heights
Subdivision.
¾ Chapter 3 of this report deals with the servicing (sanitary) of approximately 200-300 hectares of land
in the southern portion of the east Side community.
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1.0 Introduction
Task 7 of the Region of Waterloo Wastewater Master Plan project involves providing sanitary sewage
servicing alternatives for the East Side Community. The East Side Community describes the developable
area on the east side of the Grand River in and around the Village of Breslau and southerly to the Speed
River in Cambridge. The area encompasses approximately 4121 hectares of land in the Township of
Woolwich and the City of Cambridge. It is anticipated to be predominately a mixture of Industrial,
Commercial and Institutional (ICI) with some residential landuse. The study area is illustrated on Figure
7.1.
In addition to the sanitary servicing of the East Side Community, ETC has been asked by the Region to
review the servicing possibilities for a 164.3 hectares (406 acre) parcel of land east of the existing
Hopewell Subdivision in the Village of Breslau. It is intended that this parcel of land would provide
employment lands. Further servicing information on this property is noted in Part B of this Technical
memo.
This study will review both short term and long term strategies for servicing.
Outlined in this chapter memo is:
•
•
•

the confirmation of existing conditions;
future service needs based on population projections and average sewage flow determinations based
on historical information;
proposed servicing scenarios for the East Side Community;

This Technical Memo does not address the capability of the existing WWTPs to accommodate the flow
generated within the East Side Community. The WWTP capabilities will be addressed in a separate task
of the Master Plan.

1.1 Existing Conditions
The East Side Community is approximately 4,121 hectares in area. The East Side Community includes
the Village of Breslau, Hopewell Heights Subdivision and Country Side Village Subdivision
The southern portion of the East Side Community surrounds the industrial subdivision in the City of
Cambridge (north of Hwy 401). The sanitary servicing for this area (roughly south of Maple Grove Road)
is being directed to the Preston WWTP.

1.1.1

Existing Collection Systems

Victoria Street Pumping Station
One of the sewage collection systems in the East Side Community is in Hopewell Heights Subdivision in
the Village of Breslau. The sanitary sewer system from Hopewell Heights subdivision is currently
connected to the City of Kitchener sanitary sewer system though the Victoria Street Pumping Station
located adjacent to the Grand River at Hwy 7. This pumping station has been designed to accommodate
flows from the Hopewell Heights Subdivision, the Village of Breslau, the Countryside Village
Subdivision and approximately 205 hectares of land on the west side of the Grand River (Bingeman lands
and Seegmiller lands). In total, the Victoria Street Pumping Station services approximately 385 hectares
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of land and has a design capacity (average day flow) of 3.45MLD. The Victoria Street Pumping Station
has been designed to service approximately 180 ha of drainage Area A (see Figure 7.2).
Riverview Trunk Sewer
At the south end of the East Side Community is an industrial subdivision that currently is serviced by the
Riverview trunk sewer. This drainage area north of Hwy 401 for the Riverview trunk sewer is
approximately 632 hectares and includes the Toyota Manufacturing Company of Canada as well as a
number of other industries. The Riverview trunk sewer directs effluent to Preston WWT facility. The
drainage area for this sewer is illustrated on Figure 7.1. This drainage area is based on the 1986 City of
Cambridge study “Impacts of the Toyota and O.L.C. Developments on the Riverview Trunk Sewer
System”.
Based on the 1986 report, the Riverview trunk sewer has a capacity to service a limited portion of the East
Side Community. Approximately 206.7 hectares of the East Side Community is within the drainage
boundary of the Riverview trunk sewer.
Forewell Pumping Station
The Forewell pumping station is located on Otterebin Road in the Heritage Park Community in
Kitchener. Although the bulk of the drainage area for this pumping station is in the City of Kitchener, the
Breslube (Safety Kleen) site in Breslau is also serviced by this pumping station. Based on conversations
with City of Kitchener staff, there is not additional capacity in the Forewell pumping station or in the
downstream sewers to accommodate flows from the East Side Community.

1.1.2

Existing Wastewater Treatment Facilities

There are currently no municipal wastewater treatment facilities within the East Side Community. There
are 3 Wastewater Treatment Facilities outside of the area that could be used to partially or fully service this
area: Kitchener Wastewater Treatment Plant, Hespeler Wastewater Treatment Plant and Preston
Wastewater Treatment Plant.

1.2 Proposed Conditions
1.2.1

Design Criteria

For the purposes of this project, 300 litres / capita per day is being used as average daily flows from the
residential and industrial areas of the Community. These flows have been determined by Earth Tech
Canada Inc. from information provided by the Region of Waterloo based on residential and employment
equivalent population information for 2003 (see Appendix C). The flow rates are deemed appropriate by
the Region for use in determining potential future flows from the East Side Community. The flow rates
reflect inflow/infiltration contributions, and “new” greenfield development (predominantly non-residential
average water use), while at the same time remaining consistent with the RGMS and DC studies.
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1.2.2

Population and Employment Projections

The population and employment projections for the East Side Community are based on information
provided by the Region of Waterloo Planning Department’s PLUM (Population Land Use Model) Zones
dated December 8, 2004.
These projections may be adjusted depending on the final projections used as part of the Province's Places
to Grow Growth Plan for the Greater Golden Horseshoe which is expected to be approved by the end of
2005.
Table 1.1
Population and Employment Projections
Year
2001
2006
2011
2016
2021
2026
2031
2036
2041
Build out

1.2.3

Residential
1,876
3,525
4,110
5,603
7,969
11,389
15,361
21,442
27,578
39,743

Employment
1,855
3,222
4,043
4,758
6,317
8,339
10,525
12,769
14,918
20,953

Total
3,731
6,747
8,153
10,361
14,286
19,728
25,886
34,211
42,496
60,696

Demand Scenario

Based on the proposed population and employment projection, the following average day sewage flow
can be expected from the East Side Community.
Table 1.2
Future Average Day Sewage Flow Forecasts
Year
2001
2006
2011
2016
2021
2026
2031
2036
2041
Build out

Residential
(MLD)

Employment
(MLD)

1.1
1.2
1.7
2.4
3.4
4.6
6.4
8.3
11.9

0.9
1.2
1.4
1.9
2.5
3.1
3.9
4.4
6.3

Total
(MLD)
1.1
2.0
2.4
3.1
4.3
5.9
7.7
10.3
12.7
18.2
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1.3 Proposed Servicing Areas
The ultimate build out of the East Side Community consists of a geographic area of approximately 4,121
hectares and could have an ultimate population and employment at buildout of approximately 60,697
more people resulting in an average daily sanitary flow of 18.209 MLD. For the purposes of this study,
the design equivalent population (residential and employment lands) in 2041 is 42,496 people.
Based on topography alone, the Community can be divided into 5 different drainage areas as outlined in
Figure 7.2 with ultimate average daily flows as listed on Table 1.3
Table 1.3
Future Population and Employment Forecasts by Sanitary Drainage Areas
Area
A
B
C
D
E*

2001
1655
475
296
983
322

2006
1691
1661
296
2775
323

2011
1848
2256
297
3173
580

2016
3033
2554
298
3486
990

2021
4664
2704
526
4960
1431

2026
7849
2780
1506
5940
1652

2031
11128
2819
2676
6717
2546

2036
14469
3818
4217
8255
3452

2041
18142
6217
4985
9138
4014

Buildout
31142
8482
5865
10211
4996

Ultimate Population 60,697

* The future population for Drainage Area E may vary slightly depending on the refinements to the area
boundaries that are made to the area near Countryside Lane. For the purposes of this Technical Memo, we
are using a design population for Area E in 2046 of 4,420 people.
Table 1.4
Future Average Day Sanitary Flows by Drainage Area*
Area
A
B
C
D
E

2001
0.496
0.142
0.089
0.295
0.097

2006
0.507
0.498
0.089
0.833
0.097

2011
0.554
0.677
0.089
0.952
0.174

2016
0.910
0.766
0.89
1.046
0.297

2021
1.399
0.811
0.158
1.488
0.429

2026
2.355
0.834
0.452
1.782
0.496

2031
3.338
0.846
0.803
2.015
0.764

2036
4.341
1.145
1.265
2.476
1.035

2041
5.443
1.865
1.495
2.741
1.204

Buildout
9.343
2.545
1.760
3.063
1.499

Ultimate Sanitary Flows 18.209 MLD

* All flows are listed as Million Litres per Day (MLD) and based on average day flows of 300
Litres/Capita/Day.
Tables 1.1-1.4 are an overview of the projected population and sanitary flow for the entire East Side Area.
These values include the population and sanitary flow that is currently being serviced by existing
infrastructure (Victoria Street Pumping Station and Riverview trunk sanitary sewer). Tables 1.5 & 1.6
illustrate the population and employment figures as well as the average day sanitary sewage flow of areas
within the East Side Community that are serviced by the Victoria Street PS and the Riverview trunk
sewer.
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Table 1.5
Existing Serviced Population and Employment
within the East Side Community
Area

2001

2006

2011

2016

2021

2026

A
B
C
D

865
0
78
444

897
0
78
446

961
0
78
448

1890
0
78
450

3374
0
306
1550

4150
0
464
2343

2031
4553
0
579
3023

2036
4843
0
637
3476

2041
5066
0
666
3704

Buildout

E

0

0

0

0

0

0

0

0

0

5445
0
693
3918
0

Table 1.6
Existing Serviced Sanitary Flows
within the East Side Community *
Area
A
B
C
D
E

2001
0.260
0
0.023
0.133
0

2006
0.269
0
0.023
0.134
0

2011
0.288
0
0.023
0.134
0

2016
0.567
0
0.024
0.135
0

2021
1.012
0
0.092
0.465
0

2026
1.245
0
0.139
0.703
0

2031
1.366
0
0.174
0.907
0

2036
1.453
0
0.191
1.043
0

2041
1.520
0
0.200
1.111
0

Buildout
1.633
0
0.208
1.175
0

* All flows are listed as Million Litres per Day (MLD) and based on average day flows of 300
Litres/Capita/Day

1.4 Alternate Strategies
The generation of alternative strategies for the East Side Community can be broken down into the five
drainage areas listed above. In addition, each of the alternative strategies for the drainage areas will
require three main facilities: wastewater collection system, wastewater treatment systems and waste water
discharge systems.

1.4.1

Utilization of Existing Infrastructure

A trunk sewer main was built in 2003/2004 to service the Hopewell Heights development, the Village of
Breslau and the future site of the Country Side development (Area A – Table 1.5 and 1.6), through the
Victoria Street Pumping Station. The Victoria Street Pumping Station is capable of servicing 180 ha of
sanitary drainage Area A (see Figure 7.2). This is equivalent to an ultimate build-out population and
employment of 5445 and an ultimate sanitary flow of 1.633 MLD.
The Riverview trunk sanitary sewer drainage area includes approximately 206.7 hectares of land within
the East Side Community. This area will have an ultimate buildout population and employment of 4,611
people and sanitary flows of 1.383 MLD (average day flows).
It is important to note that the Riverview trunk sanitary sewer study has not been updated since 1986.
With the introduction of water conservation method and the establishment of “dryer” industries, it is
possible that the actual flows in this area may be less than the theoretical flows that were used to design
the subdivision in the late 1980s. Further investigation, through flow monitoring, etc, may indicate that
there is additional capacity within this system.
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The village of Breslau as well as the local residents and business are operating on private septic systems.
The use of existing infrastructure will be utilized to provide servicing for part of the East Side
Community. However the existing infrastructure alone can not service the entire east Side Community
and is therefore only a partial alternative for the long term growth and development of the entire East Side
Community.

1.4.2

Trunk Gravity Sewer Alternative.

Areas A, B and C
In 1979 Proctor and Redfern Limited prepared the Grand River Trunk Sanitary Sewer Functional Report
for the Region of Waterloo. This report outlined a trunk sanitary sewer design that would service part of
the East Side Community by directing sewage effluent to the Kitchener Wastewater Treatment Plant. The
location of the trunk sewer is illustrated on Figure 7.3. The downstream outfall is the Kitchener WWTP.
From there, the sewer extends along the Grand River Valley crossing the river at 8 different locations
before terminating in the Victoria Street and Grand River area.
This option includes the construction of approximately 9,300m of 825mm to 1350mm sanitary sewer
trunk mains. It would primarily be located in the valley lands adjacent to the river and have potential up to
8 crossings of the Grand River. The number of river crossings provided the best alignment for the sewer
while provide the maximum opportunity to service lands on both sides of the Grand River. The Grand
River Trunk was designed to accommodate a drainage area of 2,969 hectares with an average day flow of
82 MLD. In addition to servicing areas A, B and C of the East Side Community, the Grand River Trunk
Sewer allowed for servicing parts of the City of Kitchener. The Grand River Trunk would allow the decommissioning of the Carson Drive pumping station in Kitchener. Since 1979, the City of Kitchener,
improvements to the Kitchener sanitary sewer system has reduced some of the areas that would have
drained to the Grand River trunk by providing alternative servicing trunk sewers.
As noted above, the Grand River Trunk sewer was designed at an elevation that could safely cross under
the Grand River in a number of locations. The outlet elevation of the trunk sewer at the KWWTP is below
the plant inlet elevation, therefore a pumping station was designed to lift the effluent An integral part of
the Grand River Trunk is the pumping station at the terminus which will lift the sewage approximately
12m to the plant influent junction a distance of approximately 122m. The ultimate design capacity of the
pumping station was 23.4 MLD.
Table 1.7
Grand River Trunk Capacity vs. Forecasted Average Day Flows (MLD)
Drainage Area

Grand River Trunk Capacity
Ultimate
(Average Day Flows)
(Average Day Flows)*
10.3
7.709 **
Area A
19.8
2.545
Area B
3.30
1.552
Area C
33.4
11.806 ***
Total
* Average Day Flow based on Ultimate Buildout
** Ultimate Average Day Flow for Area A does not include area serviced by Victoria Street P.S.
*** Ultimate Average Day Flow for Area C does not include area serviced by Riverview trunk sanitary
sewer.
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The 1979 Grand River Trunk Sanitary Sewer Functional Report outlined a route for the sewer from the
WWTP through the Grand River Valley. This Memo did not review the current accessibility of the route
or the environmental considerations that would have to be reviewed to determine the feasibility of this
option.
Area D and E
Drainage Area D is anticipated to have an ultimate design population of 10,211 people, a drainage area of
595 hectares and a sanitary sewage flow of 3.063 MLD. With 1.175MLD currently designed to flow to
the Riverview Trunk sewer, the current unserviced net average day sanitary sewage flow from drainage
Area D will be 1.888MLD. A local sanitary sewer system would direct flows to the existing Preston
WWTP. Treated effluent would be discharged to the Grand River.
Drainage Area E is anticipated to have an ultimate design population of 4996 people, a drainage area of
265 hectares and a sanitary flow of 1.499 MLD. A local gravity sanitary sewer system would direct flows
to the existing Hespeler WWTP. Treated effluent would be discharged to the Speed River.
Two other alternatives methods of treatment and disposal of effluent for Drainage Areas D and E could
include:
¾

Pumping effluent from drainage Area D to drainage Area E (or vice versa) depending of the
capacity of the receiving disposal facility.

¾

Pumping effluent from drainage Areas D or E or D and E to the drainage Area C with treatment and
disposal at the Kitchener WWTP.

Trunk Gravity Sewer Strategy – Costs
Cost of Alternative - $10.3 million. See Appendix B for a detailed breakdown of costs.

1.4.3

Pumping Station and Forcemain Alternative.

Areas A, B, and C
The Pumping Station and Forcemain Alternative is intended to provide a trunk sanitary sewer in a
location that minimizes the number of crossings of the Grand River and reduces the crossing of the river
valley. It would require a number of pumping stations or lift stations to take flows from one drainage area
to another area (Figure 7.4). The Pumping Station and Forcemain Alternative was designed to
accommodate a drainage area of 2969 hectares with a cumulative average day flow of 11.806 MLD
This option is similar to the Trunk Gravity Sewer Alternative such that the ultimate servicing option is to
have the sewage treated at the Kitchener WWTP and discharged to the Grand River. The option would
require a pumping station in Breslau to take flows from drainage Area A and pump the sewage to
drainage Area B. Cumulative flows from drainage Areas A and B would be lifted and sent to drainage
Area C. From Area C, the trunk sewer would follow along west along Maple Grove Road and Pioneer
Tower Road and finally cross the Grand River to the Kitchener WWTP.
As noted above, the Trunk Gravity Sewer Alternative was designed at an elevation that could safely cross
under the Grand River in a number of locations. The outlet elevation of the trunk sewer at the KWWTP is
below the plant inlet elevation, therefore a pumping station was designed to lift the effluent As with the
Trunk Gravity Sewer Alternative, an integral part of this alternative strategy is the pumping station at the
terminus which will lift the sewage approximately 12m to the plant influent junction a distance of
approximately 122m. The ultimate design capacity of the pumping station was 11.806 MLD.
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This option has the benefit of reducing environmental risks by reducing the number of river crossings and
valley intrusions. However, this option would not provide any relief for the existing pumping stations or
sanitary sewers within Kitchener. It would also require a number of large pumping stations (with related
ongoing operational costs and energy consumption) to lift flows from one drainage area to another.
Table 1.8
Future Sanitary Flows by Drainage Area (MLD)
Drainage Area
Area A
Area B
Area C

Ultimate ADF*
7.709 **
2.545
1.552 ***

Cumulative Flows
7.709
10.354
11.806

* Average Day Flow based on Ultimate Buildout
** Ultimate Average Day Flow for Area A does not include area going to Victoria Street P.S.
*** Ultimate Average Day Flow for Area C does not include area going to Riverview Trunk Sewer.
Area D and E
Drainage Area D is anticipated to have an ultimate design population of 10,211 people, a drainage area of
595 hectares and a sanitary flow of 3.063 MLD. With 1.175MLD currently designed to flow to the
Riverview Trunk sewer the net average day flow from drainage Area D will be 1.888MLD. A local
gravity sanitary sewer system would direct flows to the existing Preston WWTP. Treated effluent would
be discharged to the Grand River.
Drainage Area E is anticipated to have an ultimate design population of 4996 people, a drainage area of
265 hectares and a sanitary flow of 1.499 MLD. A local gravity sanitary sewer system would direct flows
to the existing Hespeler WWTP. Treated effluent would be discharged to the Speed River.
Two other alternatives methods of treatment and disposal of effluent for Drainage Areas D and E could
include:
¾

Pumping effluent from drainage Area D to drainage Area E (or vice versa) depending of the
capacity of the receiving disposal facility.

¾

Pumping effluent from drainage Areas D or E or D and E to the drainage Area C with treatment and
disposal at the Kitchener WWTP.

Pumping Station and Forcemain Strategy - Costs
Cost of Alternative - $13.3 million. See Appendix B for a detailed breakdown of costs.

1.4.4

New Wastewater Treatment Facility

Area A, B and C
This option will include a new WWTP to be built that would treat the effluent and then discharge it
directly to the Grand River (Figure 7.5). A new local plant with the capacity of a minimum of 11.806
MLD capacity could provide treatment for average day flows buildout for Areas A, B and C of the East
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Side Community. The facility could be located in Area B with flows from Areas A and C being directed
to the common location. The WWTP could outlet directly to the Grand River or to subsurface disposal.
The location of the discharge to the Grand River would require investigation into the assimilation
capacity of the Grand River. In addition, a review of the impact of the discharge on the K70 / K80 well
system and the Mannheim Intake would have to be completed as part of the design requirements. The
discharge outlet could be relocated downstream of the Mannheim Intake Facility.
Area D and E
Drainage Area D is anticipated to have an ultimate design population of 10,211 people, a drainage area of
595 hectares and a sanitary flow of 3.063 MLD. With 1.175MLD currently designed to flow to the
Riverview Trunk sewer the net average day flows from drainage Area D will be 1.888 MLD. A local
gravity sanitary sewer system would direct flows to the existing Preston WWTP. Treated effluent would
be discharged to the Grand River.
Drainage Area E is anticipated to have an ultimate design population of 4996 people, a drainage area of
265 hectares and a sanitary flow of 1.499 MLD. A local gravity sanitary sewer system would direct flows
to the existing Hespeler WWTP. Treated effluent would be discharged to the Speed River.
Alternatively, the sewage could be pumped to the new WWTP to reduce the load on the existing plants
but increase flows the WWTP noted for drainage Areas A, B and C.
Two other alternatives methods of treatment and disposal of effluent for Drainage Areas D and E could
include:
¾
¾

Pumping effluent from drainage Area D to drainage Area E (or vice versa) depending of the
capacity of the receiving disposal facility.
Pumping effluent from drainage Areas D or E or D and E to the drainage Area C with treatment and
disposal at the new WWTP.

New Wastewater Treatment Facility Strategy - Costs
Cost of Alternative - $41.2 million. See Appendix B for a detailed breakdown of costs.

1.4.5

Subsurface Discharge

Area A, B and C
This option will include disposal of wastewater sewage through the use of a large underground filtration
system. This system would be utilized as a primary outlet for effluent treated through a WWTP (Figure
7.6).
This method would require extensive geotechnical and hydrogeological investigations to determine the
assimilate capacity of the local soils. The level of treatment may be higher than for the Grand River
disposal as MOE will almost certainly require denitrifcation to avoid NO3 loadings of groundwater. The
impact on the local natural environment, as well as the groundwater, would have to be investigated and
monitored. In addition, a public consultation and awareness program would be required before this
method on servicing could be initiated to describe impact of subsurface treatment on the region
groundwater system and the potential impact on local wells. This method of treatment and discharge
facility would be subject to the “Reasonable Use Criteria” as noted in the MOEE Guideline B-7.
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Subject to design considerations, each individual area could have it own subsurface disposal area or could
the three areas could flow into one common treatment facility
Drainage Area A is anticipated to have an ultimate design population of 25,697 people and a sanitary flow
of 7.709 MLD. Areas designed to discharge to the Victoria Street Pumping station are not included in
these quantities.
Drainage Area B is anticipated to have an ultimate design population of 8,482 people and a sanitary flow
of 2.545 MLD.
Drainage Area C is anticipated to have an ultimate design population of 5,172 people and a sanitary flow
of 1.552 MLD.
Areas D and E
Drainage Area D is anticipated to have an ultimate design population of 10,211 people, a drainage area of
595 hectares and a sanitary flow of 3.063 MLD. With 1.175MLD currently designed to flow to the
Riverview Trunk sewer, the net average day flows from drainage Area D will be 1.888MLD. A local
gravity sanitary sewer system would direct flows to the existing Preston WWTP. Treated effluent would
be discharged to the Grand River.
Drainage Area E is anticipated to have an ultimate design population of 4996 people, a drainage area of
265 hectares and a sanitary flow of 1.499 MLD. A local gravity sanitary sewer system would direct flows
to the existing Hespeler WWTP. Treated effluent would be discharged to the Speed River.
Two other alternatives methods of treatment and disposal of effluent for Drainage Areas D and E could
include:
¾
¾

Pumping effluent from drainage Area D to drainage Area E (or vice versa) depending of the
capacity of the receiving disposal facility.
Pumping effluent from drainage Areas D and/or E to the drainage Area C with treatment and
disposal at the larger common Subsurface Treatment Facility.

Subsurface Discharge Strategy – Costs
Cost of Alternative - $45.7 million. See Appendix B for a detailed breakdown of costs.

1.4.6

Upgrading and Extending Municipal Services from Kitchener

This option would provide a short term solution to the initial servicing of the East Side Community.
In 2002 the City of Kitchener retained Dillon Consulting to prepare the “Ottawa-ManchesterMontgomery Trunk Sanitary Sewer System Master Plan”. The Master Plan outlined a number of
upgrading of a number of pumping stations, forcemains and gravity sanitary sewers within Kitchener to
handle existing and proposed development. Through a number of improvements to the system including
additional storage requirements, reduction in inflow/infiltration rates and the upgrading of undersized
mains the existing system could provide additional capacity to service additional lands in the Breslau area
(north of the Airport).
In 2004, the City of Kitchener retained CRA Consultants to examine the Victoria Street pumping station
and forcemain (Appendix A). The City and Thomasfield Homes jointly retained Dillon Consulting to
examine the receiving sewer system from the Manchester pumping station to the Schneider trunk sanitary
sewer. The intent of these studies was to review the requirements to upgrade the system to accommodate
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approximately 400 hectares of industrial lands in Breslau with a flow of 460litres/per second (peak
industrial flow).
Following is a summary of the results:
1. An expansion of the Victoria Street pumping station together with a second forcemain would be
required.
2. Upgrading / replacing the sanitary sewer from the Manchester Pumping Station to the Schneider
Creek trunk sanitary sewer by:
a. Constructing a new sewer to provide additional capacity with existing sewers remaining.
b. Construct a replacement sewer and abandon/remove the existing sewer
c. Construct a new sewer at sufficient depth to allow for the removal of the Manchester
pumping station
This solution will provide only a limited servicing capability for the part of the East Side Community.
Cost of Alternative - $7.8 – 12.8 million. See Appendix A for a detailed breakdown of costs.

1.4.7

Reduce and Recycle Material

Inherent in each of the above mentioned options for disposal of wastewater is the option of reducing the
amount of effluent that reaches the treatment facility and/or must be disposed off. Although, not a
substitute for treatment or disposal, recycling of grey-water or reducing actual flows will help reduce long
term capital costs and provide a healthier environment.
Conservation methods that could be employed in this development include:
¾
¾

Encourage or legislate the use of recycling grey-water in the industrial areas.
This can be done at a corporate level through the use of on-site recycling of wastewater such as
cooling water, irrigation and toilet flushing.
o At the municipal level, the use of grey-water becomes more complex. The WWWTP would have
to provide a storage facility with high quality treated effluent for sale to the general public or
industry. A grey-water distribution system would have to be utilized to make the water available to
the customers within the East Side community. This system would have to be colour coded to
ensure there would be no accidental cross- connections between the water system and grey-water
system. The system would have to be metered to provide accurate billing abilities. The Region
would have to encourage or mandate that customers would use large quantities of grey-water
continuously through the year.
The Region of Waterloo and local area municipalities could encourage conservation minded
corporations to develop in this area so that the use of grey-water can be promoted. This area could
be an example of the use of “Green” technologies. Although the use of conservation technologies
may not result in substantive infrastructure cost (there will actually be an increase in costs because
of the grey-water infrastructure), the system will reduce the amount ground water that would
normally be used. This could increase the long term viability and reliability of the ground water
supply.
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Table 1.9
Examples of Grey Water Reuse
Category of
Wastewater reuse
Urban Use
• Unrestricted

•

Restricted
access
irrigation

Agricultural
irrigation
• Food Crops
•

Non-food crops
and food crops
consumed after
processing
Recreational use
• Unrestricted

Environmental
enhancement

Groundwater
recharge
Industrial reuse

Potable reuse

Treatment Goals

Secondary, filtration, disinfection
BOD5 : 10 mg/L;
Turbidity: 2NTU
Fecal coliform: ND/100 mL
Cl2 residual: 1mg/L; pH 6 to 9
Secondary and disinfection
BOD5 : 30 mg/L;
TSS: 30 mg/L
Fecal coliform: 200/100 mL
Cl2 residual: 1mg/L; pH 6 to 9
Secondary, filtration, disinfection
BOD5 : 10 mg/L;
Turbidity: 2NTU
Fecal coliform: ND/100 mL
Cl2 residual: 1mg/L; pH 6 to 9
Secondary and disinfection
BOD5 : 30 mg/L; TSS: 30 mg/L
Fecal coliform: 200/100 mL
Cl2 residual: 1mg/L; pH 6 to 9
Secondary, filtration, disinfection
BOD5 : 10 mg/L; Turbidity: 2NTU
Fecal coliform: ND/100 mL
Cl2 residual: 1mg/L; pH 6 to 9
Secondary and disinfection
BOD5 : 30 mg/L; TSS: 30 mg/L
Fecal coliform: 200/100 mL
Cl2 residual: 1mg/L; pH 6 to 9
Site specific treatment levels comparable to
unrestricted urban uses
Dissolved oxygen; pH Coliform organisms;
Nutrients
Site specific

Secondary and disinfection
BOD5 : 30 mg/L; TSS: 30 mg/L
Fecal coliform: 200/100 mL
Cl2 residual: 1mg/L; pH 6 to 9
Safe drinking water requirements

Example Applications

Landscape irrigation: Parks,
playgrounds, school yards; Fire
protection; Construction;
Ornamental fountains;
Impoundments; In-building uses:
toilet flushing, air conditioning
Irrigation of areas where public
access is infrequent and
controlled
Golf courses; Cemeteries;
Residential; Greenbelts
Crops grown for human
consumption and consumed
uncooked
Fodder, fiber seed crops,
pastures, commercial nurseries,
sod farms commercial
aquaculture
No limitations on body-contact:
lakes and pond used for
swimming, snowmaking

Fishing, boating, and other noncontact recreational activities
Use of reclaimed wastewater to
create artificial wetlands,
enhance natural wetlands and
sustain stream flows
Groundwater replenishment
Salt water intrusion control
Subsidence control
Cooling-system make-up water,
process waters, boiler feed water,
construction activities and
washdown waters
Blending with municipal water
supply
Pipe to pipe supply
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Summary of Grey Water Reuse
The combination of increasing pressure on water resources as well as the possibility of deriving beneficial
uses for wastewater has driven the process of wastewater reclamation or reuse. A major need for
wastewater reclamation and reuse is the need for alternative water sources to satisfy water requirements
for irrigation, industry, urban potable and non-potable water applications due to large growth in urban
areas. As water treatment technologies have become more reliable and affordable, the ability to
economically reuse wastewater is available. The use of recycled wastewater is dependent upon the
quantity needed and the quality of the water required. The case-specific treatment of reused wastewater
for certain uses is important to insure public safety. The following table provides the requirements and
potential uses for municipal reused wastewater.
Reference: Water Quality Management Library “Wastewater Reclamation and Reuse” 1998
Table 1.10
Three Configuration Alternatives for Water Reuse Systems
a. Central Treatment Near Reuse Site(s)

Collection

Water

Reclaimed Water to

Reclamation

Reuse Site(s)

b. Reclamation of Portion of Wastewater flow
Reclaimed Water to
Reuse Sites(s)
Diversion of
Portion of
Influent

Water

Return of Sludge

Reclamation
Collection
Trunk Sewer

Central
Wastewater
Treatment Facility
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c. Reclamation of Portion of Effluent

Collection

Central
Wastewater
Treatment Facility

Return of
Sludge
Sludge Treatment
and Disposal

1.4.8

Effluent Disposal
Diversion of
Portion of
Effluent
Water Reclamation
Facility

Reclaimed Water to
Reuse Site(s)

Do Nothing

The Do Nothing option has been evaluated. This option is a requirement of the Class Environmental
Assessment process. This option would limit growth within the area and is not consistent with the
objectives of the WWTMP which includes providing the wastewater servicing for needs identified in the
Regional Growth Management Strategy and the provincial planning studies and polices. Therefore, this
alternative would not fully satisfy the objectives of the Master Plan and would only be considered if there
were no other feasible solution.

1.5 Phasing of Development
The previous section of this report dealt with alternative strategies to providing sanitary servicing for the
East Side Community. As part of the selection criteria for the development of the East Side, phasing of
development is an important criteria. Two main factors could affect the phasing of any particular area:
1. The General Community may want a certain area to develop because of a need for industrial land,
the ready access for transportation or a land developer that may want to start development within
the area.
2. There may be existing infrastructure in place that may support development is a very short period
of time and/or at very low cost.
As an example, the southern part of Areas C and D are within the drainage area for the existing Riverview
trunk sanitary sewer. There is currently nearby road and water infrastructure in place. These areas could
be easily developed with no major additions to the existing infrastructure.
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1.6 Summary
Summarizing the outputs of the Task 7 work activities, our conclusions are as follows:
•
The East Side Community is currently becoming one of the key growth areas in the
Kitchener/Waterloo/ Cambridge area.
•
Current servicing for the area consists of the Victoria Street Pumping Station which outlets to the
Kitchener WWTP and the Riverview trunk sanitary sewer which outlets to the Preston WWTP. The
Preston WWTP and the Hespeler WWTP are located to the south and east of the Community.
•
The Region of Waterloo has provided residential population and employment equivalent population
information in five-year increments from 2001 to 2046. Land use distribution is as per Scenario 61
provided by the Region. Base year (2003) information was correlated to the Region’s Wastewater
Monitoring Report information for a common start point and basis;
•
There are 5 different sanitary drainage areas within the East Side Community. The two southern
areas drain southerly and probably to either the Preston or Hespeler WWTP while the three northern
areas will drain either to the Kitchener WWTP or to a new WWTP facility.
•
Seven servicing options were identified.
o 1.4.1 (Utilization of Existing Infrastructure) identifies that the Victoria Street Pumping Station,
the Forewell Pumping Station (form Safety Kleen only) and the Riverview trunk sanitary sewer
as the only municipal collection facilities within the Community. There are no municipal
treatment facilities in the Study area.
o 1.4.2 (Trunk Gravity Sewer Alternative.) and 7.4.3 (Pumping Station and Forcemain Alternative)
are piped solutions with the wastewater from Areas A, B and C being treated at the Kitchener
WWTP.
o 1.4.4 (New WW Treatment Facility) includes the construction of a local wastewater treatment
plant. Further review of the impacts to the Grand River as a receiving outlet body would be
needed to determine the requirements of this solution. this plant could provide a short term (5
years - 2011) or a long term (2046) solution to providing service to the East Side Community.
o 1.4.5 (Subsurface Disposal) includes the use of subsurface disposal of sewage at one central or a
number of disperse locations. This option could provide a short term option for servicing but
would require intense investigation socially, environmentally and technically prior to initiation.
There could be a number of different options available with facilities being built in each of the
drainage areas or in areas where flows from a number of areas have been directed to a common
location. It could be part of a phased development plan.
o 1.4.6 (Upgrading and Extending Municipal Services from Kitchener) utilizes upgrades to the
existing trunk, pumping station and forcemain system within Kitchener prior to initiation of
further development within the East Side Community. This solution would be short term and
would not provide an ultimate development scenario
o 1.4.7 (Reduce and Recycle Material)
o 1.4.8 Is the “Do Nothing” alternative that must be investigated as part of any Class EA or Master
Plan investigation.
•
Conservation methods such as the re-use of grey-water should be encouraged in all applicable
applications.
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This Technical Memo does not address the capability of the existing WWTPs to accommodate the flow
generated within the East Side Community. The WWTP capabilities will be addressed in a separate task
of the Master Plan.
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2.0 Introduction
The Region of Waterloo requested that a review of the East Side Community be conducted to help
identify areas that could be readily serviced as employment lands. Two areas of the East Side Community
were reviewed.
The first area is the located at the south end of the East Side Community. This area is approximately
206.7 hectares (510 acres) and within the drainage boundary of the Riverview trunk sanitary sewer.
The second area is located the Township of Woolwich adjacent to Hwy #7. It is approximately 164
hectares (406 acres) and is described as the Hopewell Creek Industrial Area.
This Technical Memo does not address the capability of the existing WWTPs to accommodate the flow
generated within the East Side Community. The WWTP capabilities will be addressed in a separate task
of the Master Plan.

2.1 Riverview Trunk Sanitary Sewer Area
The Riverview trunk sanitary sewer drainage area (north of Hwy 401) is illustrated on Figure 7.7. The
area within the East Side Community consists of 5 parcels of land adjacent to the southern boundary of
the Community. The five parcels of land range in size from 11 to 112 hectares.
Since this area is within the drainage area of the Riverview trunk sanitary sewer, only local sewers would
be required to prepare the area for development.

2.2 Hopewell Creek Industrial Area
The Region of Waterloo has requested that ETC review the servicing possibilities for an area of the
Township of Woolwich located east of the Hopewell Creek near Highway 7(sees Figure 7.7). The
property is made up of 3 lots of land totaling 406 acres of which approximately 79 acres may be
considered part of wetlands and / or buffers.
The development of the Hopewell Creek Industrial Area will become part of the infrastructure that is to
be developed through the greater Master Plan strategy. The following is a list of possibilities for servicing
the Hopewell Creek Industrial Area within the framework of the option listed for servicing of the entire
East Side Community.
Table 2.1
Hopewell Creek Industrial Area Landuse
Potential Wetlands
79 acres
Employment lands
327 acres
Area
406 acres
164.3 hectares
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2.3 Design Criteria
Based on equivalent populations generated by Earth Tech Canada (Tech Memo#2), the following sanitary
sewage flows are expected to be generated from this development

2.3.1

Population and Employment Projections:

The population and employment projections for the East Side Community are based on information
provided by the Region of Waterloo Planning Department’s PLUM (Population Land Use Model) Zones
dated December 8, 2004. Population and employment projections for the Hopewell Industrial Subdivision
have been based on a person/ hectare basis as defined by the PLUM information. It is anticipated that the
equivalent population is between 4,400 and 5,000 people. For this review, an equivalent population of
5,000 people for the Hopewell Industrial Subdivision will be used.

2.3.2

Sanitary Flow Projections

For the purposes of this project, 300 litres / capita per day is being used as average daily flows from the
residential and industrial areas of the Community. These flows have been determined by Earth Tech
Canada Inc. from information provided by the Region of Waterloo based on residential and employment
equivalent population information for 2003 (Table 2.6 Task 2 Technical Memo). The sanitary sewer flow
rates have been deemed appropriate by the Region for use in determining potential flows for the East Side
Community. The flow rates reflect inflow/infiltration contributions, and “New” Greenfield development,
while at the same time remaining consistent with the RGMS and DC studies.
¾ Sanitary Flows
Average Day flows
Average day flows
Harmon Peaking Factor
Total Peak Flows
A-2

300 l/c/d
1.5 MLD or 17.4 l/s
3.3
4.95 MLD or 57.4 l/s

City of Kitchener Design Standards

¾ Industrial Flow
Avg. day flow
Peak Flow
¾ Infiltration Allowance
Total Peak Flow

0.5 l/s/ha
66.2 l/s
132. l/s
19.8 l/s
152 l/s

13.3 MLD
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2.4 Treatment and Disposal Options
As noted previously, there are currently no municipal based sanitary sewage treatment or disposal
systems east of the Grand River in this area of the Township of Woolwich. The existing properties are
serviced by private septic systems.
In providing a servicing strategy for the Hopewell Creek Industrial Area, the study team reviewed a
number of scenarios. The intent was to provide a servicing strategy that could be implemented now and
could be used as part of the long term strategy for the area.

2.4.1

Scenario 1- Victoria Street Pumping Station

The existing Victoria Street Pumping Station is expected to ultimately have an average design daily flow
of 16.589 MLD (192 l/s) with a peak flow of 32.660 MLD (378 l/s). The intended serviced area is
estimated at 385 hectares with 205 hectares from the City of Kitchener and 180 hectares from Breslau
including all industrial, commercial and residential areas.
Based on the “Preliminary Design Report-Victoria Street North Sanitary Sewage Pumping Station”, CRA
December 2002, the Victoria Street pump station is designed with 3 pumps with a 4th pump being added
when flow reaches 28.25 MLD (327 l/s).
Table 2.2
Pump station Capacity
Pump No
Total Flow (L/s)
Head (m)
37.0
216
P1 on
44.5
328
P2 on
49.5
387
P3 on
Based on the anticipated peak flows (378 l/s) from the design drainage area for the Victoria Street
pumping station, the pumping station will be at its ultimate capacity (387 l/s).
The existing capacity of the Victoria Street Pumping station is insufficient to accommodate the proposed
sanitary flows from the Hopewell Creek Industrial Subdivision in addition to the flows from the original
drainage area.

2.4.1.1.Cost
Upgrades to the existing infrastructure to accommodate these lands are similar to the costs in Appendix
A. If there is going to be a major capital investment in infrastructure to service this area, it would be
advisable to complete the design as noted in Appendix A so that the flow from the 400 hectares of
developable lands could be included. Downsizing the infrastructure construction to accommodate flow
from the 400 acres versus 400 hectares would not result in appropriate cost savings. The majority of cost
associated with this alternative is the construction cost of the forcemain and sanitary sewer including
restoration costs of the trench excavation. These costs will vary only by the cost of a smaller pipe.
Restoration costs will be the same. There will be a saving in the pumping stations alterations required.
Cost of Alternative - $7.8 – 12.8 million. See Appendix A for a detailed breakdown of costs.
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2.4.2

Scenario 2 – Victoria Street Pumping Station – Holding Tank

As noted in Scenario 1 listed above, the Victoria Street Pumping station has been designed to
accommodate the flows from 180 hectares of land on the east side of the Grand River. Another option for
the servicing of the Hopewell Industrial Subdivision, in lieu of replacing the entire outlet sanitary sewer
system from the Victoria Street pumping station, is to pump sewage from the Hopewell Industrial
Subdivision at off-peak times. This would necessitate the construction of the holding tank to provide
temporary storage during peak periods.
Based on peak flows of 57.4 l/s and 4 hour off-peak storage, a holding tank of approximately 825,000
litres or 180,00IG would be required.
This study did not review the impacts to Victoria Street pumping station or the downstream sanitary
sewer of extending or maintaining higher flows through the downstream sanitary sewer system.

2.4.2.1.Cost
Cost of Alternative - $2.8 million. See Appendix B for a detailed breakdown of costs.

2.4.3

Scenario 3 – New Waste Water Treatment Facility

To service the proposed Hopewell Creek Industrial Area, it is anticipated that a municipal based
Wastewater Treatment facility will be required. To treat the effluent from this property, it is estimated that
a facility with a treatment capacity of 1.5 MLD (330,000 Imp gal/ day) will be required.
The most likely location of the sewage treatment facility would be near Fountain Street and the Waterloo
International Airport. This location would provide for expansion capabilities to accommodate all of
drainage Area A as described above or could be used as future pumping station depending on future
requirements.

2.4.3.1.Cost
Wastewater Treatment Facility
Installation
Infrastructure (from site for WWTP)
Sanitary sewer
Manholes
Disposal (to Grand River)
Engineering
Contingency

330,000 IG

$3,300,000
$1,000,000

10,000 m @ $300.00
1,000 ea @ $3,500.00

$3,000,000
$3,500,000
$1,000,000
$ 1,000,000
$ 500,000

Total

$13,300,000
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2.4.4

Scenario 4 – Hopewell Industrial Area

The fourth scenario for short term servicing the Hopewell Industrial Area is to swap sewage capacity with
the Countryside Residential Community. If the Residential subdivision were delayed in construction, the
Industrial Subdivision could proceed now and the Residential subdivision flows could be diverted to a
future disposal system.

2.4.4.1.Comments:
There are four alternative options for servicing the 400 acres of residential and employment lands
(Hopewell Creek Industrial Area) near Breslau. Scenario 1 describes the upgrading of existing
infrastructure (i.e. Victoria Street PS, forcemain, etc) and using the existing Kitchener WWTP for
treatment and outfall. Scenario 2 describes the use of a holding tank and pumping at off-peak hours
through the Victoria Street pumping station. Scenario 3 describes the use of an entirely new collection,
treatment and disposal system. It is anticipated that this system can be developed so that it is part of the
long term development of the East Side Community.
Based on our preliminary review, all three scenarios could provide adequate treatment and disposal
facilities to service the 400 acre development.
Scenario 4 would provide an immediate solution to the sanitary servicing of the Industrial Lands.
However, the servicing would require the delay of the residential subdivision and approval from the
landowner of that subdivision.

2.5 Scenario Comparisons
2.5.1

Timing of development:

Scenario 1 requires the upgrading of a pumping station, forcemain and sewer system infrastructure from
the pumping station to the Kitchener Treatment plant. Since most of these changes will happen within
municipal Right of Ways or on municipal property, approvals should be straight-forward.
Scenario 2 requires the construction of a holding tank and pumping facility to provide off-peak pumping
of sewage. Depending on the location of the holding tank, land may have to be purchased. The remainder
of the system should be located within the municipal Rights of Way.
Scenario 3 requires new infrastructure, treatment and disposal facilities. All of these facilities will require
Class EA’s. Property acquisition will be required for easements or for plant locations. Finding an outfall
location to the Grand River could be time consuming and should take into consideration future
infrastructure, effluent quality, and the existing Mannheim drinking water intake.

2.5.2

Future Development

Scenario 1 allows for the development of 400 acres of development but does not provide of future
expansion or extension of developable areas. Although not providing for future expansion of the system,
this scenario does not restrict development of the area.
Scenario 2 would provide the ability to develop the 400 acres of industrial land in the Hopewell Creek
Industrial Park.
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Scenario 3 allows for develop of 400 acres based on build-out population projections. It should be
reviewed as being part of a future development scenario. The proposed plant could be built to a capacity
of 0.650 – 1.000 MLD could provide short term development capabilities not only for the 400 acres but
also for other parts of the East Side Community including the Village of Breslau. This option will
definitely dictate the potential future development of the northern portion (drainage Area A) of the East
Side Community by the location of the infrastructure and the treatment facility.

2.5.3

Irrecoverable Costs

Scenario 1 is placing infrastructure in the ground that will improve the existing sewer collection system
and will be used to service this area for the next 50-100 years (with regular maintenance and
replacement).
The collection system for Scenario 3 will be part of the future development of the East Side Community.
The proposed treatment facility will not accommodate expansion for the entire East Side Community and
it is assumed that this plant will have to be replaced with a larger facility or direct connection to the
Kitchener WWTP. The disposal or outfall system could be part of a future or may have to be abandoned
when the proposed treatment facility is abandoned.
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3.0 Introduction
In June 2006, the Region of Waterloo requested Earth Tech review various sanitary sewer servicing
scenarios for the southern portion of the East Side Community. The intent of this review was to identify a
200-300 hectare area of the East Side Community that could be serviced for industrial development using
existing infrastructure. The area identified for industrial development is in the City of Cambridge
adjacent to Fountain Street and north of Maple Grove Road.
Drawing 78148-1 illustrates a potential industrial area identified by the Region. It also outlines the area
serviced by the existing sanitary sewer system.
The servicing study was divided into the following segment:
1. Introduction
2. Background review of existing infrastructure
3. Existing Sanitary Flows and Residual Capacity
4. Review the capacity of the local WWTP to verify if additional flow can be accommodated.
5. Potential drainage area
6. Development Options
7. Regulatory Issues

3.1 Background Review
As part of the background review, ETC contacted the City of Cambridge to provide the following
information:
• Plan and profile drawings of the existing sanitary sewer system;
• Sanitary sewer drainage areas
• Relevant watershed reports that would identify undevelopable lands or other land constraints:
• Pertinent reports of the existing sanitary sewer system that would identify sewer constraints or
opportunities.
In addition, ETC reviewed the sanitary sewer flow splitter at Industrial Road and Dunbar Street. This
flow splitter could be utilized to direct flows away from the Preston WWTP to the Galt WWTP so that
additional flows could be processed at the Preston WWTP.

3.1.1

Study Design Parameters

The flowing design parameters were used:
1. Region of Waterloo and Area Municipal Guidelines and Supplemental Specifications for
Municipal Services, January 2006 were used to determine sanitary sewer design standards.
0.5litres/second/hectare was used as the average flows for industrial areas. An average peaking
factor of 2.0 was used
2. The Region of Waterloo provided population projections for the East Side community. The
population projections are based on the Region of Waterloo Planning Department’s PLUM
(Population Land Use Model) dated December 8, 2004. The design horizon for this study states
that by 2046, the East Side community should have an equivalent population (residential - 32,388
and employment – 16,454) of 48,842 people. Ultimate buildout of the East Side Community will
be 60,696 people.
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3. The geographic design area of the East Side Community is approximately 2,141 hectares.
4. For purposes of this study, 300 litres/capita/day will be used for as average day flows from the
residential and industrial areas of the Community.

3.2 Existing Sanitary Flows and Residual Capacity
In July 2006, the Region of Waterloo hired Geotivity Inc. to prepare a flow monitoring program of the
existing sanitary sewer system. The results of the flow monitoring program would provide real-time data
on flows within the existing sanitary sewer system. From the flow data, Earth Tech Canada (ETC) would
be able to determine whether the existing infrastructure could be utilized to service additional areas. In
conjunction with the Region of Waterloo and ETC, Geotivity Inc. installed monitoring equipment in
manholes at four different locations.

3.2.1

Monitoring Locations

The flow monitoring systems were located at potential pinch points or constraint points within the
existing sanitary sewer system. These locations (see Dwg 78148-1) were:
1. Manhole S-1, south of Fountain Street and west of Shantz Hill(immediately upstream of the
Grand River Siphon)
2. Fountain Street north of Hwy 401 City of Cambridge MH 54
3. Dover Street Pumping Station (immediately upstream of the PS) City of Cambridge MH 51
4. Industrial Road and Dunbar Street (upstream of diversion Chamber)

3.2.2

Monitoring Results

Geotivity Inc. recorded measurements from July 13, 2006 to October 13, 2006. The monitors provided
flow depth and velocity measurements every 15 minutes during the study period. All data was made
available to the Region of Waterloo through the Geotivity Website.
Table 3.1
Monitoring Summary

Pipe Size
Theoretical capacity *
Actual flows (Average
Flows)
Actual Flows (Max Day)

Site 1
825
mm
.825
m3/s
.03
m3/s
.16

m3/s

Site 2
675 mm
.476 m3/s
.02 m3/s
.12

m3/s

Site 3
825 mm
.746 m3/s
.02 m3/s
.25

m3/s

Site 4
600 mm
.267 m3/s
.03 m3/s
.25

m3/s

* Theoretical flows were based size and slope of the sanitary sewer
** Actual flows are based on the monitoring information provided by Geotivity Inc. Calculations for actual flows are listed on
Table 2 and are based on average height and average velocity or maximum height at max velocity of flows

The preliminary results indicate that there may be additional capacity within the sanitary sewer system to
accept flows from additional service areas. Based on the information gathered through the Geotivity Inc
flow monitoring, the sanitary sewer system at each of the monitoring locations are under underutilized
and additional areas can be serviced with existing infrastructure.
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3.2.3

Sanitary Sewer Constriction

The existing sanitary sewer along Fountain Street under Hwy 401 is 650mm in diameter. The upstream
and downstream sewers are 750mm in diameter. Based on flow data generated by Geotivity, this pipe
size is sufficient to accommodate both existing average day and maximum day flows from the existing
developed lands north of Hwy 401.
However, in trying to determine the maximum flows within the sanitary sewer system, this pipe creates a
critical node or pinch point where flows are constricted. The extent of this constriction of flows will be
discussed further in this report.

3.2.4

Sanitary Sewer Diversion

The City of Cambridge has installed a sanitary sewer diversion chamber with a manhole chamber at the
corner of Dunbar Road and Industrial Drive in Cambridge. The design of this diversion chamber was to
allow for the diversion of sanitary flow for the Industrial Business Park from the Preston WWTP to the
Galt WWTP. According to the frances-nicholas report of 1988 (Sanitary Sewer Study for Pinebush
Industrial Development), the sanitary sewer downstream of the flow diversion chamber has been design
to accommodate a flow of 2,273 M3/day (26.3l/sec) from the Industrial Business Park.

3.3 Preston WWTP
3.3.1

East Side Community – Wastewater Flow

The prior assessment was completed for potential capacity in the existing sewer which drains to the
Preston WWTP. The evaluation of serviceable lands in this assessment is based on design criteria for the
Region of Waterloo and the City of Cambridge for the design of sanitary sewers.
For the determination of available treatment capacity, it is necessary to implement the assumptions as
provided in Technical Memo 2 regarding equivalent population density in this proposed development
area. These include the following:
¡
¡
¡
¡

Total area of - 4121 ha;
Total build-out equivalent population - 60,696;
Total equivalent population (2046) – 48,842
Flow projection – 300 L/equiv.cap./d

To determine a conservative population density (equivalent pop. per hectare) for the purposes of
calculating the average design wastewater flow for this area, ETC has assumed that 25% of this area is
undevelopable and that area developed is at a density that will result in the total build-out population
without further intensification. This results in the following:
¡
¡

60,696 equiv. pop / 4121 ha = 19.6 equiv.pop./ha
@300 L/cap/day, projected ww flow = 5890 L/ha/da

This results in treatment capacity required of 589 m3/day for every 100 ha developed in this area; i.e. for
400 ha development, 2357 m3/day of average design capacity is required.
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3.3.2

Preston Wastewater Treatment Plant

3.3.3

Background

The Preston WWTP has a rated hydraulic capacity of 16,860 m3/d. However, this plant receives
industrial discharges with high organic loadings which limits the treatment capacity available to
residential flows. Therefore, the available capacity is based on a lower hydraulic limit based on higher
strength wastewater, resulting in a capacity of 16,820 m3/d. In addition, as of 2005, 600 m3/d of hydraulic
capacity has been allocated to the remainder of development at the Cambridge Business Park (CBP). As
of December 31, 2005, an uncommitted capacity of approximately 599 units remained (2006 Water and
Wastewater Monitoring Report).
The design flows reported in the Preston WWTP Operation and Maintenance Manual include an average
design flow of 16,860 m3/d and a future average design flow of 23,000 m3/d. It is envisioned that this
would represent the ultimate treatment capacity of this site, which is located in a residential area of
Cambridge, with neighbours in close proximity.
The Preston WWTP receives considerable industrial inputs, including that from Toyota (pre-treated, pay
only a small sewer surcharge); dairy; and Hostess (continuous with weekend spikes). At present, due to
this high loading the available capacity at the Galt WWTP has been reduced by 3160 m3/d; therefore the
available average design capacity of the plant is currently listed at 13,660 m3/d, leaving 1140 m3/d of
remaining capacity. However, the 2006 ROW Water and Wastewater Monitoring Report states that
“Steps are being taken to reduce the amount of organic loading to the plant and it is anticipated that a
significant reduction will occur over the coming years, freeing up more capacity”. As such, in the year
2016, the design capacity is listed at the C of A ADF of 16820 m3/d, with remaining available capacity of
4300 m3/d.
A treatment study was completed in 1996 that reviewed shortlisted options for treatment of the Preston
sewershed: upgrade the Preston WWTP and transfer Preston wastewater to the Galt WWTP. It was stated
that diverting the Preston wastewater to Galt would accelerate the Galt Phase II expansion from 2021 to
2005. The preferred solution was to maintain the Preston WWTP, based on both economical and
environmental justification. Also considered was the option of transferring the Hostess Frito-Lay
wastewater to the Galt WWTP. This option would result in additional digestion capacity required at the
Galt WWTP, so was not considered further at that time. However, with the present upgrade/expansion to
the Galt digestion system, this option could be revisited, thereby increasing available capacity at the
Preston WWTP.
The treated effluent is discharged to the Grand River via a stormwater ditch.
Certificate of Approval No. 3-1484-97-986, issued on January 8, 1999 (and updated February 11, 1999),
identifies the following effluent non-compliance limits (as monthly average concentrations):
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Table 3.2
Certificate of Approval
Effluent Parameters

Average
Concentration

Average
Loading

BOD5

15.0 mg/L

252.9 kg/d

Suspended Solids

15.0 mg/L

252.9 kg/d

Total Phosphorus

0.7 mg/L

11.8 kg/d

(May 1 to Sept 30)

8.0 mg/L

134.9 kg/d

(Oct 1 to Apr 30)

10.0 mg/L

168.6 kg/d

200/100 mL GMD

-

Ammonia + Ammonium Nitrogen

E.coli

3.3.4

Available Capacity

For the purposes of assessing available capacity at the Preston WWTP, we have reviewed the C of A
hydraulic limitations in the year 2011, as well as preliminary results from Biowin modeling for both
existing C of A limits and those proposed in Treatment Scenario 2.

3.3.5

Existing Certificate of Approval

The average design capacity as provided in the Certificate of Approval is 16,820 m3/d (and assuming no
limitations due to existing high organic loading). The average day flow to the plant in 2005 was 12,251
m3/d including approximately 90% of the flow from the Industrial Road Service Area (IRSA). Future
projected flows are as follows (assuming 100% IRSA flows):
Table 3.3
Future Estimated Flows to Preston
WWTP Service Area
Preston (without IRSA)
IRSA
Total Preston (including IRSA)

2006
10.0
2.6
12.6

Year
2011
2016
10.8
11.3
2.7
2.8
13.5
14.1

2021
11.7
2.9
14.6
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Therefore, in the timeframe under consideration, the additional flows from the Eastside just exceed the
existing allowable flows for the plant as follows:
Table 3.4
Flows with East Side Community Included
Service Area

Preston
IRSA
Allowance for CBP (if not already incorporated)
400 ha East Side development
Total flow

3.3.6

Projected flow
(2011)
3
(m /d)
10800
2700
600
2357
16457

Process Evaluation

A capacity assessment of the Preston WWTP was conducted for current C of A limits utilizing Biowin.
This provided a check on design information and an initial indication of any potential bottlenecks. The
secondary clarifier capacity based on solids loading rate is examined in detail below, based on the
estimated SRT required for nitrification. Therefore the SLR analysis was not included this step.
The results of this analysis for the primary clarifiers, aeration tanks and secondary clarifier surface
overflow rates are shown in the following figure. The secondary clarifier capacities based on surface
overflow rate appear to be less than the plant design flow. While the aeration capacity also appears to be
deficient, it is understood that more recent information will be incorporated into the next phase of work to
correct this. In any case, during the calibration exercise actual blower capacities were input to the
BioWin model and simulations (which include denitrification credit) indicated that there was sufficient
oxygen availability to meet current flows. The secondary clarifier surface overflow rate is likely not a
concern since the difference between capacity and design flow is marginal.
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Figure 7.8
Preston WWTP - Process Unit Capacity Evaluation
2003 Flow 11,290

Design Flow 16,860

Primary SOR,
19960

HRT, 26600

Oxygen
Availability with
Nitrification,
15419
Clarifier SOR,
16692

Clarifier SLR,
18567

0

10000
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30000

40000

50000

Flow Capacity (m3/d)

3.3.7

Future Treatment Scenario 2 – Existing Capacity

An additional exercise was undertaken utilizing Biowin to evaluate the capacity of the existing plant with
Treatment Scenario 2 effluent requirements (reduced ammonia concentrations):
Table 3.5
Existing Capacity
WWTP
5 main
WWTPs

BOD

SS

15/7

15/10

TAN
Summer
2/1

TP
Winter
6/3

0.8/0.4

The capacity was assessed assuming both conventional design factors (Figure 3.2) and for “optimized”
design factors (Figure 3.3). The results indicate that under the conventional scenario, additional
secondary clarifier area will be required for future flows. Under the “optimized” scenario, additional
secondary clarifier area will be required for future flows. Additional blower capacity may also be
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required for future flows (pending additional model runs). {it is also noted that the timeframes noted
reflect previous population projection scenarios}.
Figure 7.9
Capacity assessment for the Preston WWTP for Future Scenario 2 assuming conventional design
factors.

Unit
Operation
Primary
Clarifiers
Aeration
Tanks
Aeration
Secondary
Clarifier
Secondary
Clarifier

Rating
Criteria
Surface
Overflow
Rate
Hydraulic
Retention
Time

2003 Flow 11,290

2046 Flow 17,100

2026 Flow 15,500

19960

26600

Oxygen
Availability

8858

Surface
Overflow
Rate
Solids
Loading
Rate

16090

11466

0
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20000

30000

40000

Flow Capacity (m3/d)
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Figure 7.10
Capacity assessment for the Preston WWTP for Future Scenario 2

Unit
Operation

Rating
Criteria

Primary
Clarifiers

Surface
Overflow
Rate

Aeration
Tanks
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Time

Aeration
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Secondary
Clarifier
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2003 Flow 11,290

2026 Flow 15,500

2046 Flow 17,100

36292

26600

8858

24544

12948
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While, for the purposes of this analysis, we are considering only short term (2011) growth, addition of the
East Side Community flows results in total flows to the Preston WWTP in the order of those projected to
ultimately service the entire drainage area.
It is apparent that under the conventional scenario, additional secondary clarifier area will be required for
future flows. Even under the “optimized” scenario, some additional secondary clarifier area will be
required for future flows.

3.3.8

Diversion of IRSA flows

The City of Cambridge has installed a sanitary sewer diversion chamber with a manhole at the corner of
Dunbar Road and Industrial Drive in Cambridge. The intent of this diversion chamber was to allow for
the diversion of sanitary flow for the Industrial Road Service Area from the Preston WWTP to the Galt
WWTP.
Therefore, to accommodate the additional flows from the East Side Community in the event that the high
organic loading from the IRSA are not decreased, or if the projected flows exceed that projected and
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surpass the C of A hydraulic capacity, or that they result in exceedances of effluent limits, or cause
process upsets, some or all of the IRSA flow could be diverted to the Galt WWTP.
The Galt WWTP presently has sufficient hydraulic capacity and a surplus of aeration capacity for treating
this high strength waste. Once the digesters are upgraded to accommodate the additional solids loadings,
the high strength organic load could be diverted to Galt. To allow for assimilation of the microbial
population to this waste, it is recommended that this be done over time to avoid plant upsets.
Another consideration is the position of the MOE regarding the requirement for appropriate action once a
plant is at 85% of its design capacity; for Preston WWTP, this flow value is 14296 m3/d. If all of the
IRSA flows are diverted, inclusion of East Side flows with the Preston flows results in a total flow within
this limit at 2011.
Table 3.6
Flows with East Side Community (Excluding IRSA)
Projected flow
(2011)
3
(m /d)

Service Area

Preston
Allowance for CBP (if
incorporated)
400 ha East Side development
Total flow

10800

not

already
600
2357
13757

3.4 Potential Drainage Area
The Region of Waterloo has identified lands adjacent to Fountain Street and north of Maple Grove Road
as an area of potential industrial growth within the Region of Waterloo. Dwg 78148-1 illustrates this area
for growth as noted by the Region of Waterloo as well as constraint areas that are undevelopable (flood
plains) or where development could be restricted because of existing features (stormwater management
facilities, wetlands, fringe areas, etc)

3.5 Development Options
The following is a list of potential development options for the East Side Servicing Area:

3.5.1

Option 1

Use existing infrastructure to develop industrial lands

This option (See dwg 78148-2) is available based on the following assumptions;
a)
b)

c)

The flows from existing industries will remain constant or within 25% of existing flows;
The flows from the current undeveloped area will be based on the current design flows for
industrial areas as noted in the Region of Waterloo and Area Municipal Guidelines and
Supplemental Specifications for Municipal Services, January 2006;
Existing sanitary sewer can be extended north of Maple Grove Road to accommodate the
drainage area;
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d)
e)

No changes will be made to the existing sanitary sewer system south of Maple Grove Road;
The service area (approx 95 hectares) will be serviced by gravity sewers;

The limiting factor in this option is the additional area that can be developed with a gravity sanitary
sewer system only.

3.5.2

Option 2

Gravity and Pumping Station Options

This option (see dwg 78148-3) is based on maximizing the developable sanitary drainage area while
maintaining existing sanitary sewer system south of Maple Grove Road.
In this option, the limiting factor is the existing 600mm sanitary sewer system under Hwy 401.
This option increases the drainage area to approximately 231 to 345 hectares of which 95 hectares can
drain by gravity and approximately 144-250 hectares will use a local pumping station to pump flows to
the trunk sanitary sewer on Fountain Street.

3.5.3

Option 3 Upgrade the sanitary sewer under Hwy 401 from a 600mm sanitary sewer
to a 750mm sanitary sewer

In this option (see dwg 78148-3), the sanitary sewer constriction (600mm) under Hwy 401 has been
removed and replaced with a 750mm sanitary (similar in size with upstream and downstream sanitary
sewers).
By increasing or maximizing the size of the sanitary sewer under Hwy 401, the actual system
constriction has been moved from Hwy 401 to monitoring location #3 at the entrance to the Dover Street
Pumping Station. This option increases the potential servicing area to 355- 520 hectares of which 95
hectares can drain by gravity and approximately 260-420 hectares will use a local pumping station to
pump flows to the trunk sanitary sewer on Fountain Street

3.6 Design and Regulatory Issues Using the Under-utilized Capacity of the Sanitary Sewer
System
The above mentioned discussion is based on the use of an underutilized capacity of the existing sanitary
sewer system to service additional industrial lands. The underutilized capacity was determined based on
actual flow monitoring of the existing sanitary sewer and determining the difference between the actual
flows within the sanitary sewer and the hydraulic capacity of the sanitary sewer pipe.
There is a fundamental design concern using this philosophy for extending the design capacity of the
sanitary sewer system. The original/ existing sanitary sewer was designed using the City of Cambridge
design standards and the Ministry of the Environment (MOE) Guidelines. The MOE has provided a
Certificate of Authorization for the design and design capacity of the sanitary sewer system based on the
proposed land use. Any change to these design standards would require a revised Certificate of
Authorization from the Ministry of the Environment.

3.6.1

Design Standard Changes

The use of alternate design standards can be used to provide temporary sanitary sewer servicing until a
final servicing scenario can be determined based on:
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1. The Ministry of the Environment agreeing to the change in the design parameters and issues a
revised C of A for the sanitary sewer system;
2. The Region of Waterloo / City of Cambridge monitoring the existing sanitary sewer system
during development of the proposed lands. When the existing sanitary sewer system reaches 75%
on the design capacity of the existing sanitary sewer system, a replacement sewer or twinning of
the existing sewer will be installed
3. The Region of Waterloo / City of Cambridge collect Development Charges from any proposed
development so that a fund can be amassed to replace or twin the existing sanitary system or to
provide another permanent servicing scenario.
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Background Information
The following is a partial list of information used to a determine the developable area and
understand the development constraints for servicing the lands north of Maple Grove Road in
Cambridge
Hespeler West Subwatershed Study, Summary Report 2004, Hespeler West Subwatershed Study working
Committee
Hespeler West Subwatersheds Study, September 2004, PEIL in association with C. Portt and Associates,
Dougand and Associates, Naylor Engineering Associates, Schroeter and Associates, Ag Plan
Allendale Road/ Maple Grove Road/ Riverbank Drive – Landownership Parcel Map, City of Cambridge
Sanitary Sewer Study for Pinebush Industrial Development, August 1988, frances-nicholas ltd
Plan and Profile drawings supplied by the City of Cambridge

G:\ca\KitchenerON\work\DOCUMENT\7000s\78148 - Waterloo WW Master Plan\Reports\Task 7 Memo\Report_7-8_070212\78148M01_070212.doc

Appendix B

Cost Estimates for East Side Servicing Scenarios
Trunk Gravity Sewer Alternative
•
•
•
•
•

Total Pipe Length- Approx 9300(m)
Pipe Diameter- 1050(mm)
Pipe Depth-Assumed @ 5.0(m)
8 Grand River Crossings- 50(m) tunneling per crossing
Gravity Sewer (To service areas D & E)

Pipe Length

$360/m * 9300m

= $3,348,000

8*[($5421/m*50m)

= $2,168,400

Pipe cost = $360/ (m)

Grand River Crossing
Tunneling cost = $5421/ (m)

Pumping Station
Gravity Sewer

=$2,000,000
Assuming Local Sewers

= $0

(no Trunk-Mains necessary)
Contingency

25%

=$1,879,100

Engineering

10%

-$940,000

Total Cost

= $10,335,500

Pumping Station and Forcemain Alternative
•
•
•
•
•
•

Total Pipe Length- Approx 11000(m)
Pipe Diameter- 750(mm)
Pipe Depth-Assumed @ 5.0(m)
2 Grand River Crossings- 50(m) tunneling per crossing
3 Proposed Pumping Stations
Gravity Sewer (To service areas D & E)

Pipe Length

$360/m * 11000m

= $3,960,000

2*[($5421/m*50m)

= $542,100

3 * $1,000,000

= $3,000,000

1-$2,000,000

= $2,000,000

Assuming Local Sewers

= $0

Pipe cost = $360/ (m)

Grand River Crossing
Tunneling cost = $5421/ (m)

Pumping Stations
Estimated cost = $450,000
Downstream

Gravity Sewer

(no Trunk-Mains necessary)
Contingency

25%

c

Engineering

10%

=$1,187,000

Total Cost

= $13,064,100

New Waste Water Treatment Facility
•
•
•
•
•
•

Total Pipe Length- Approx 5500(m)
Pipe Diameter- 1050(mm)
Pipe Depth-Assumed @ 5.0(m)
Proposed Waste Water Treatment Plant
o 2.597 Million Imp.Gallons/Day Minimum (11.806Million Liters/Day) *$10 = Estimated
cost of a Waste-Water Treatment Plant
2 Proposed Pumping Stations
Gravity Sewer (To service areas D & E)

Pipe Length

$360/m * 5500m

= $1,980,000

1* 26,000,000

= $26,000,000

2 * $1,000,000

= $2,000,000

Assuming Local Sewers

= $0

Pipe cost = $360/ (m)

Waste Water Treatment Plant
Estimated cost = 26,000,000

Pumping Stations
Estimated cost = $1,000,000

Gravity Sewer

(no Trunk-Mains necessary)
Contingency

25%

=7,500,000

Engineering

10%

=$3,750,000

Total Cost

= $41,230,000

Sub-Surface Disposal
•
•
•
•

•

Total Pipe Length- 0(m)
Pipe Diameter- n/a
Pipe Depth-Assumed @ n/a
3 Proposed Sub-Surface Waste Water Treatment Plants
o Million Imp. Gallons/Day Minimum *$10
= Estimated cost of a Waste-Water Treatment Plant
 1.57 MIGD (7.148 MLD)
 0.56 MIGD (2.545 MLD)
 0.396 MIGD (1.760 MLD)
Gravity Sewer (To service areas D & E)

= $33,260,000

Sub-Surface. Treatment Plants
Estimated cost = 15,700,00

15,700,000+

5,600,00

5,600,000+

3,960,00

4,960,000

Injection System

7,000,000

Gravity Sewer

Assuming Local Sewers

= $0

(no Trunk-Mains necessary)
Contingency

25%

=$8,320,000

Engineering

10%

=$4,160,000

Total Cost

= $45,740,000

Victoria Street Holding Tank
•
•
•
•

Total Pipe Length- 0(m)
Pipe Diameter- n/a
Tank to service 57.4 l/s flow for 4 hours
o 57.4 l/s * 14,400 = 826,560 l or 826.59 m3
Gravity Sewer (To service areas D & E)

Victoria Street Holding Tank

1 * 1,000,000

= $1,000,000

1 * 1,000,000

= $1,000,000

Assuming Local Sewers

= $0

Estimated cost = 1,000,000

Pumping Station
Estimated cost = 1,000,000

Gravity Sewer

(no Trunk-Mains necessary)
Contingency

25%

= $500,000

Engineering

10%

= $250,000

Total Cost

= $2,750,000
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Appendix C-1
Theoretical Pipe Capacity vs. Actual Flows Monitoring
November 14,
2006
Pipe Size
Max Depth
Min Depth
Average Depth
Max Velocity
Min Velocity
Average Velocity

Units
mm
mm
mm
mm
m/sec
m/sec
m/sec

Site 1
825
258.58
95.59
166.76
1.14
0.08
0.44

Site 2
650
322.08
6.82
196.31
0.72
0.04
0.28

Site 3
825
500.82
71.77
249.23
0.72
0.04
0.17

Site 4
600
335.16
0.00
218.69
1.53
0.00
0.33

ԧ
2
m

1.87
0.077
0.03

2.33
0.085
0.02

2.33
0.136
0.02

2.59
0.093
0.03

ԧ
2
m

2.38
0.143

3.12
0.164

3.57
0.340

3.38
0.162

m /s

0.16

0.12

0.25

0.25

mm

825
0.33
0.825
1.54

650
0.32
0.430
1.33

825
0.27
0.746
1.40

600
0.19
0.268
0.95

Area at average depth/velocity
Flow at average depth and average velocity
Area at max depth/velocity

3

Flow at max depth and maximum velocity

Theoretical
Pipe Size
Pipe Slope
Capacity (Theoretical)
Velocity Theoretical

3

m /sec
m/sec

Average Day Flows vs. Max Day Flows
Capacity Used Average Depth (Actual)
1
Residual capacity

m /s
3
m /s

3

0.034
0.791

0.024
0.406

0.023
0.723

0.030
0.237

Capacity Used Max Depth (Actual)
2
Residual capacity

m /s
3
m /s

3

0.163
0.661

0.119
0.311

0.246
0.500

0.248
0.020

1.20

1.30

1.45

11.90

Ratio of Max to Average capacity

Appendix C-1
Theoretical Pipe Capacity vs. Actual Flows Monitoring
Assumptions
10% infill south of HWY 401 in green field
40% infill north of Hwy 401
3

m /s
3
m /s
3
m /s
3
m /s
3
m /sec

0.024
0.002

0.023
0.002

0.030
0.003

0.007
0.033

0.006
0.031

0.008
0.042

0.119
0.012

0.246
0.025

0.248
0.025

0.065
0.057

0.033

0.068

0.068

0.286

0.163

0.338

0.341

Residual capacity - Average Flows
m /sec
0.77
3
Residual capacity - Maximum Flows
m /sec
0.54
Potential Additional Drainage Area
Assuming no changes to pipe sizing
Assuming potential growth is industrial
Flows from existing development remain constants

0.40
0.27

0.71
0.41

0.23
-0.07

Existing Flows Average day
10% infill
40% infill
25% Safety Factor
3
Existing capacity requirements

3

Existing Flows Max day
10% infill
40% infill
25% Safety Factor

m /s
3
m /s
3
m /s
3
m /s
4

3

Existing capacity requirements

m /sec

0.034
0.014
0.012
0.059
0.163

3

Residual capacity - Average Flows
Residual capacity - Average Flows
Residual capacity - Maximum Flows
Residual capacity - Maximum Flows
Design Guidelines
Flows
Peaking factor
Infiltration
Total Design Flows
5
Potential drainage area
Potential drainage area

6

3

m /s
l/sec
3
m /s
l/sec

0.77
765.15
0.54
538.71

0.40
397.19
0.27
266.75

0.71
714.53
0.41
408.30

0.23
225.90
-0.07
-72.94

l/sec/ha
l/sec/ha
l/sec/ha
hectares

0.50
2.00
0.15
1.15
468.44

0.50
2.00
0.15
1.15
231.96

0.50
2.00
0.15
1.15
355.04

0.50
2.00
0.15
1.15
-63.43

hectares

665.34

345.38

621.33

196.44

1- Theoretical Pipe Capacity minus actual pipe capacity
2 - Theoretical Pipe Capacity minus actual pipe capacity
3 - Existing capacity requirements plus infill plus 25%
4 - Existing capacity requirements plus infill plus 25%
5 - Residual capacity - Average Flows divided by Total Design Flow (1.15 l/sec/ha)
6 - Residual capacity - Maximum Flows divided by Total Design Flow (1.15 l/sec/ha)

Appendix C-2
Theoretical Pipe Capacity vs. Actual Flows Monitoring
November 14,
2006
Pipe Size
Max Depth
Min Depth
Average Depth
Max Velocity
Min Velocity
Average Velocity

Units
mm
mm
mm
mm
m/sec
m/sec
m/sec

Site 1
825
258.58
95.59
166.76
1.14
0.08
0.44

Site 2
650
322.08
6.82
196.31
0.72
0.04
0.28

Site 3
825
500.82
71.77
249.23
0.72
0.04
0.17

Site 4
600
335.16
0.00
218.69
1.53
0.00
0.33

ԧ
2
m

1.87
0.077
0.03

2.33
0.085
0.02

2.33
0.136
0.02

2.59
0.093
0.03

ԧ
2
m

2.38
0.143

3.12
0.164

3.57
0.340

3.38
0.162

m /s

0.16

0.12

0.25

0.25

mm

825
0.33
0.825
1.54

750
0.32
0.630
1.33

825
0.27
0.746
1.40

600
0.19
0.268
0.95

Area at average depth/velocity
Flow at average depth and average velocity
Area at max depth/velocity

3

Flow at max depth and maximum velocity

Theoretical
Pipe Size
Pipe Slope
Capacity (Theoretical)
Velocity Theoretical

3

m /sec
m/sec

Average Day Flows vs. Max Day Flows
Capacity Used Average Depth (Actual)
1
Residual capacity

m /s
3
m /s

3

0.034
0.791

0.024
0.606

0.023
0.723

0.030
0.237

Capacity Used Max Depth (Actual)
2
Residual capacity

m /s
3
m /s

3

0.163
0.661

0.119
0.511

0.246
0.500

0.248
0.020

1.20

1.19

1.45

11.90

Ratio of Max to Average capacity

Appendix C-2
Theoretical Pipe Capacity vs. Actual Flows Monitoring
Available Capacity
Assumptions
10% infill south of HWY 401 in green field
40% infill north of Hwy 401
3

Existing Flows Average day
10% infill
40% infill
25% Safety Factor
3
Existing capacity requirements

m /s
3
m /s
3
m /s
3
m /s
3
m /sec
3

Existing Flows Max day
10% infill
40% infill
25% Safety Factor

m /s
3
m /s
3
m /s
3
m /s
4

0.034
0.014
0.012
0.059
0.163

0.024
0.002

0.023
0.002

0.030
0.003

0.007
0.033

0.006
0.031

0.008
0.042

0.119
0.012

0.246
0.025

0.248
0.025

0.065
0.057

0.033

0.068

0.068

3

0.286

0.163

0.338

0.341

3

0.77
0.54

0.60
0.47

0.71
0.41

0.23
-0.07

Existing capacity requirements

m /sec

Residual capacity - Average Flows
Residual capacity - Maximum Flows

m /sec
3
m /sec

Potential Additional Drainage Area
Assuming no changes to pipe sizing
Assuming potential growth is industrial
Flows from existing development remain constants

Residual capacity - Average Flows
Residual capacity - Average Flows
Residual capacity - Maximum Flows
Residual capacity - Maximum Flows
Design Guidelines
Flows
Peaking factor
Infiltration
Total Design Flows
5
Potential drainage area
Potential drainage area

6

m3/s
l/sec
m3/s
l/sec

0.77
765.15
0.54
538.71

0.60
596.97
0.47
466.54

0.71
714.53
0.41
408.30

0.23
225.90
-0.07
-72.94

l/sec/ha
l/sec/ha
l/sec/ha
hectares

0.50
2.00
0.15
1.15
468.44

0.50
2.00
0.15
1.15
405.68

0.50
2.00
0.15
1.15
355.04

0.50
2.00
0.15
1.15
-63.43

hectares

665.34

519.11

621.33

196.44

1- Theoretical Pipe Capacity minus actual pipe capacity
2 - Theoretical Pipe Capacity minus actual pipe capacity
3 - Existing capacity requirements plus infill plus 25%
4 - Existing capacity requirements plus infill plus 25%
5 - Residual capacity - Average Flows divided by Total Design Flow (1.15 l/sec/ha)
6 - Residual capacity - Maximum Flows divided by Total Design Flow (1.15 l/sec/ha)

REGION OF WATERLOO
Wastewater Treatment Master Plan
Class Environmental Assessment

Notice of Study Commencement and Invitation to Participate
Background
The Regional Municipality of Waterloo is
responsible for treating wastewater that enters the
sewer system from homes and businesses throughout
Waterloo Region. Currently, the Region owns and
operates 13 wastewater treatment plants (see map),
and 5 pumping stations.
In 1995, the Region completed its last wastewater
treatment master plan. Since then, wastewater
treatment demands have grown along with the
population and businesses in Waterloo Region.
In 2003, the Region prepared a Regional Growth
Management Strategy, which recommended that the
wastewater master plan be updated.

Class EA Study Now Underway
The Region has initiated a study to identify and evaluate wastewater treatment projects, technologies and servicing
strategies that will meet the long-term needs of residents and businesses – until 2045. This study is being developed as a
Municipal Class Environmental Assessment (Class EA) under Ontario’s Environmental Assessment Act.

Public Involvement Welcome
Public involvement is an important part of the Class EA process. Residents and community organizations are invited to
participate in developing the new wastewater treatment study, which is expected to be completed by late 2005.
Opportunities for public input – including workshops and open houses – will occur throughout the study process to seek
community feedback on potential future wastewater treatment plans and projects in the Region. Future consultation
events will be publicized in this newspaper, through direct mail, and posted on the Region’s website at
www.region.waterloo.on.ca.
Please contact either of the following study team members if you would like more information at this early stage in the
process, or to be added to the study mailing list to receive direct notice of future study events:

Mr. Karl Cober, P.Eng.
Senior Planning Engineer
Regional Municipality of Waterloo
Transportation & Environmental Services Dept.
7th floor, Water Services Division
150 Frederick Street
Kitchener, ON N2G 4J3
Tel:
519-575-4441
Fax:
519-575-4453
Email:
kcober@region.waterloo.on.ca
Ken Seiling
Regional Chair

Ms. Patricia Quackenbush, P.Eng.
Senior Project Engineer
Earth Tech (Canada) Inc.
101 Frederick Street, Suite 502
Kitchener, ON N2H 6R2
Tel:
519-570-1479
Fax:
519-570-3379
Email: patty.quackenbush@earthtech.ca

Wastewater Treatment Master Plan
Issue 1

April 2005

This is the first in a series of newsletters that will help keep Waterloo Region residents and businesses
informed about the process to develop long-term solutions for wastewater treatment. The newsletters will
provide information about the master planning process, key questions that need to be answered, and the
major outcomes. They will also communicate opportunities for community participation in developing the
Region’s wastewater treatment blueprint for the future.

A Word from the Regional Chair
Planning for our future is something we take seriously in Waterloo Region.
Our Regional Growth Management Strategy, approved in 2003, has been
widely supported by our residents and businesses, and has put the Region
in the forefront in Canada in carefully planning for future residential and
employment growth.
The launch of our Wastewater Treatment Master Plan marks another
important step in planning for the future needs of Waterloo Region, and in
continuing to roll out our Regional Growth Management Strategy. The
Master Plan will pinpoint plans and strategies for how the Region will treat
wastewater from our homes and businesses well into the future.
I invite you to learn more about the Wastewater Treatment Master Plan
process, and to ensure that your voice is heard in developing our
wastewater treatment plans for the future.
Sincerely,
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Ken Seiling

Region Launches Long-Term Plan for Wastewater
Treatment
The Region of Waterloo is responsible for treating wastewater that enters the sewer system
from homes and businesses throughout the Region. At present, Waterloo Region’s
wastewater system includes 13 wastewater treatment plants and 5 pumping stations, all of
which are owned and operated by the Region.
In 1995, the Region completed its last wastewater treatment master plan. Since then, the
population and businesses have grown in Waterloo Region, and the need for wastewater
treatment has grown as well.
To plan for the future, the Region has launched an important study – the Region of
Waterloo Wastewater Treatment Master Plan. This plan will identify, evaluate and
recommend wastewater treatment projects, technologies and servicing strategies that will
meet the long-term needs of Waterloo Region residents and businesses – until 2045.
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In Case You’re Wondering…

Why do we need a Master Plan?

What is wastewater?

In 2003, the Region prepared a Regional Growth
Management Strategy to plan for and guide future
population and employment growth in Waterloo Region,
and to help ensure that “Smart Growth” principles are
realized in the Region. One of the recommendations of the
strategy was to update the Region’s wastewater treatment
plans. Most importantly, it is the Region’s responsibility to
provide and plan for wastewater treatment services to meet
the needs of the customers it serves – in a safe, efficient
and cost effective manner.

Every time you take a shower, flush the toilet, do a load
of laundry or pull the plug in your sink, you are
contributing to the daily volume of wastewater
generated by Waterloo Region residents. Businesses,
industries and institutions (including the Region itself)
also use and discharge water to the Region’s sewer
system. Wastewater from the Region’s homes and
businesses must be treated at a wastewater treatment
facility before it can be returned to local receiving
waters.

How does the Master Plan fit with other
Regional plans and initiatives?
The Regional Growth Management Strategy (RGMS)
provides the starting point for future servicing and
infrastructure planning, including the Wastewater
Treatment Master Plan. The RGMS will also need to
consider the Region’s Long-Term Water Supply
Strategy and the recently initiated Tri-City Area Water
Distribution Master Plan Study to ensure that all these
servicing plans are synchronized.

A Snapshot of our
Wastewater System
Waterloo Region currently owns and operates 13
wastewater treatment plants that receive wastewater
from the Cities of Kitchener, Waterloo and
Cambridge, and the Townships of Wilmot, Wellesley,
Woolwich and North Dumfries. The Region is also
responsible for some aspects of the wastewater
conveyance system – pipes and pumping stations –
although these are generally overseen by the local
municipalities.

region.waterloo.on.ca

What will the Master Plan include?
Key features of the plan will include:
x Determining how much wastewater capacity will be
needed in the future;
x Identifying what plant expansions or new
wastewater technologies and facilities are needed to
meet future demand;
x Developing wastewater servicing strategies for each
part of the Region; and
x Recommending a preferred approach to providing
future wastewater treatment throughout Waterloo
Region.

When will the plan be completed?
The Wastewater Treatment Master Plan is expected to be
completed by late 2005.

Wastewater Facts and Figures
x

The current total capacity of the Region’s
wastewater treatment plants is approximately
280,000 cubic metres/day. Of this available
capacity, about 65% is now being used.

x

Approximately 28,000 cubic metres/day is
expected to be needed to support existing and
currently committed development in the Region.
This would use about 75% of current capacity,
leaving another 25% for future growth.

x

The most available capacity in the current system is
at the Kitchener and Galt wastewater treatment
facilities. Conversely, the St. Jacobs and Ayr plants
are now operating almost at full capacity.
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Your Guide to the Master Plan Process
The Region of Waterloo Wastewater Treatment Master Plan is being developed as a Municipal Class Environmental
Assessment (Class EA) under Ontario’s Environmental Assessment Act. This is the planning process that is normally used
in Ontario for the development or expansion of municipal wastewater facilities.
The Class EA process has a number of important requirements, including consultation with the public, consideration
and evaluation of a range of reasonable alternatives, and clear documentation of the planning process.
The Class EA process consists of five phases:

PHASE 1
PURPOSE STATEMENT
IDENTIFY AND DESCRIBE
PROBLEM(S)/OPPORTUNITY(S)

REVIEW AGENCY/
PUBLIC CONSULTATION

PHASE 2
IDENTIFY AND EVALUATE
ALTERNATIVE SOLUTIONS AND
ESTABLISH THE PREFERRED
SOLUTION(S)/STRATEGY(S)

Regional Municipality of
Waterloo Wastewater
Treatment Master Plan

engineering and technology

earthtech

for the planet.

REVIEW AGENCY/
PUBLIC
CONSULTATION

Master Planning Process

The Master Plan will focus on completing Phase 1 (Problem/Purpose Definition) and Phase 2 (Alternative Solutions)
of the Class EA process. When complete, the Master Plan will provide a blueprint for developing specific wastewater
projects until 2045.

Prepared for:
Regional Municipality of Waterloo
150 Frederick Street
Kitchener, Ontario
N2G 4J3

EO 78148

Master Plan Identifies
Need for Projects,
Conceptual Feasibility
and Project Listing
Including Anticipated
Project Triggers and
Impacts-Resolution

INDIVIDUAL PROJECTS,
PROCEED IN ACCORDANCE
WITH REMAINING CLASS EA
REQUIREMENTS (i.e. fulfill
Schedule “B” and “C” Class EA
planning process)

region.waterloo.on.ca

Prepared by:
Earth Tech Canada Inc.
The Galleria - Suite 502
101 Frederick Street
Kitchener, Ontario
N2H 6R2

2004

Complete Remaining
Approvals with Design
Focus on Addressing
Site Specific
Environmental Impacts
and Remaining
Consultation and
Documentation
Requirements

Get Involved in the
Master Plan – Your
Opinion Counts
The involvement of the community –
residents, business and communitybased organizations, and those who may
be potentially affected by a wastewater
treatment project – is an integral part of
the Class EA process. Your participation
will help ensure that the long-term
wastewater treatment system meets the
needs and expectations of the
community.
Opportunities for public involvement –
including workshops and public
meetings – will occur throughout the
Master Plan process to seek community
feedback on potential future wastewater
treatment plans and projects in the
Region. Consultation events will be
publicized in this newsletter, in local
newspapers, through direct mail, and
posted on the project Website.
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Stakeholder Workshop
Kickstarts Master Plan
Discussions
30th,

On November
2004, the Region hosted a stakeholder
workshop to introduce the Wastewater Treatment Master
Plan process to representatives of government agencies and
community organizations. Twenty-five participants
attended the meeting, including representatives from the
Region of Waterloo (staff and Regional Council), area and
nearby municipalities and the Grand River Conservation
Authority. Several residents of Waterloo Region also
participated in the workshop.
At the workshop, participants provided feedback on a
Workshop Discussion Paper, which was circulated prior to the
meeting. Highlights of input from participants included:
x Look at innovative and new technologies as part of
the process;
x Consider opportunities to enhance treatment and
improve the quality of the Region’s watersheds and
receiving waters;
x Minimize community impacts;
x Improve and rationalize the existing wastewater
treatment system;
x Ensure the Master Plan addresses “Smart Growth”
principles and raises the bar for future developments;
and
x Focus on reducing the demand for treatment.
Participants also provided feedback on several important
components of the Master Plan, including the draft purpose
statement, the proposed evaluation method and criteria,
and a preliminary list of alternative solutions.
To download copies of the Workshop Discussion Paper and
the Meeting Record, please visit: www.region.waterloo.on.ca

Who’s Involved?
Steering Committee
The Committee includes representatives from:
Waterloo Region
x Planning and Works x Water Services
Engineering and
Committee
Planning
x Wastewater
x
Planning,
Housing,
Operations and
and
Community
Maintenance
Services
x Financial Services
x Design and
Construction
Conservation Authority and Municipal Staff
x City of Kitchener
x Grand River
x City of Cambridge
Conservation
Authority
x Township of
Woolwich
x City of Waterloo
The Cities of Guelph and Brantford and the
Townships of Wellesley, Wilmot and North
Dumfries will be included through the consultation
process.
Ministry of the Environment
x Hamilton Central
office
Region office

x Guelph District

Project Team
A multi-disciplinary team has been retained
including EarthTech in collaboration with ASI
Group, EnviroSim Associated Ltd., CN Watson &
Associates and Lura Consulting to assist with the
development of the Master Plan.
Regional Council
Regional Council will make the final decision on the
Master Plan and wastewater treatment plans for the
future.

How to Contact Us
If you have any questions, would like more information about the Master Plan process, or to be added to the project
mailing list, please contact:
Ms. Patricia Quackenbush, P. Eng.,
Mr. Karl Cober, P.Eng.
Senior Project Engineer
Senior Planning Engineer
Earth Tech Canada Inc.
Regional Municipality of Waterloo
101 Frederick Street, Suite 502
Transportation & Environmental Services
Kitchener, ON N2H 6R2
7th floor, Water Services Division
Tel (519) 570-1479
150 Frederick Street
Fax (519) 570-3379
Kitchener, ON N2G 4J3
patty.quackenbush@earthtech.ca
Tel (519) 575-4441
Fax: (519)-575-4452
kcober@region.waterloo.on.ca

region.waterloo.on.ca
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Wastewater Treatment Master Plan
Issue 2

March 2007

This is the second in a series of newsletters that will help keep Waterloo Region residents and businesses
informed about the process to develop long-term solutions for wastewater treatment. The newsletters will
provide information about the master planning process, key questions that need to be answered, and the
major outcomes. They will also communicate opportunities for community participation in developing the
Region’s wastewater treatment blueprint for the future.

Message from the Regional Chair – Planning Ahead
Planning for the future of Waterloo Region is an important and
complex process. The Regional Growth Management Strategy
(RGMS), developed in 2003, outlines how we plan to meet the needs
of residential and business growth over the next 30 years. In 2005, we
introduced the Wastewater Treatment Master Plan as one of the key
initiatives to help us reach our growth management goals. Not the
least of these goals is the need to improve our sewage treatment
capability and improve the quality of the rivers of our watershed.
The Province's Places to Grow Act, passed in June 2005, designated a Growth Plan for
the Greater Golden Horseshoe – which includes Waterloo Region. This plan sets out a
vision and policy direction for managing growth and infrastructure investment. The
Provincial plan slowed the wastewater planning process because we had to reassess our
wastewater treatment needs based on new population projections set out by the
Province. That has been accomplished and we are now ready to enter the final stages of
developing our Wastewater Treatment Master Plan.

In this Issue…
Assessing Our
Wastewater
Treatment Needs
Wastewater
Treatment
Alternatives
Treatment
Scenarios

2

The Region of Waterloo prides itself on keeping residents and businesses informed and
we appreciate your input in our planning. The following newsletter will give you more
information about the work we've been doing and still need to do on our Wastewater
Treatment Master Plan. Please take a few moments to read the newsletter. If you have
any questions or concerns, please do not hesitate to contact me or our staff.

3

Sincerely,

3

Ken Seiling

Environmental
Impacts

4

What’s New?

Servicing the
East Side

4

Getting Involved

4

Next Steps

4

How to Contact
Us

4

Since the last newsletter, our project team has been hard at work evaluating the existing
wastewater treatment system and assessing needs for the future. We have:
9 Confirmed new population growth scenarios for the medium term (2031) and for
the long term (2041);
9 Determined how much wastewater will be generated now and into the future;
9 Investigated wastewater servicing options for the Eastside of the region;
9 Evaluated the treatment capacity of existing plants to meet various requirements;
9 Identified constraints and opportunities for each facility;
9 Evaluated impacts to the Grand River and source water in the region;
9 Developed alternative solutions to meet wastewater treatment needs;
9 Developed a medium and long-term capital program;
9 Developed evaluation criteria to help select the best solutions.

www.region.waterloo.on.ca
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Waterloo Region’s Wastewater
Treatment Needs
The Region’s 13 wastewater treatment plants
receive wastewater from all our cities and
townships.
To plan for our future, we need to determine:
x What will our population be in the medium
and long term?
x How much wastewater do we generate now?
x How much wastewater will we generate in the
future?

The Wastewater Treatment Master
Plan will be designed to:
9
9
9
9
9

Protect human health;
Protect or enhance significant aspects of
the natural environment;
Meet legislative requirements;
Meet the needs of a growing population;
and
Be fiscally responsible and sustainable.

The Region of Waterloo’s wastewater treatment
plants and pumping stations

Population Growth in Waterloo Region
The region’s current population is approximately
508,000 people. Growth estimates suggest this
number will increase to 729,000 by 2031 and
823,000 by 2041. In addition, it is expected that
the employment population will increase at a
similar rate.

How much wastewater do we generate
now?
Existing wastewater flows tell us how much
wastewater we generate now and how much the
existing system needs to treat. The current amount
of wastewater that flows through the Region’s
system is approximately 197 million litres per day
(MLD), from both residential and business sectors.
This volume is about 72 per cent of the system’s
current treatment capacity.

Did you know?

How much wastewater will we generate
in the future?

The amount of wastewater currently moving
through the Region’s system is equivalent to
flushing approximately 80 Olympic-sized
swimming pools daily!

Projected wastewater flow values suggest the Region’s wastewater treatment system will need to accommodate
282 million litres per day by 2031 and 319 million litres per day by 2041. The faster the community grows, the
more important it becomes to have good wastewater treatment systems. This is why the Region needs to
evaluate the wastewater treatment capabilities for the future through the Master Planning process.

www.region.waterloo.on.ca
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Evaluating Wastewater Treatment
Alternatives
The Region consulted with stakeholder groups and
government agencies to identify different ways to
accommodate our growing wastewater needs. The
following alternative solutions have been
identified:
1. Expand and upgrade existing wastewater
treatment systems;
2. Build new wastewater systems;
3. Discharge to adjacent wastewater systems;
4. Adopt water conservation measures (e.g.
sewage flow reduction measures, low-flow
toilets, rehabilitation activities, etc);
5. Implement innovative alternatives such as
constructed wetlands, reuse of non-potable
water (e.g. Irrigation of golf courses), and use
of vacuum collection systems;
6. Limit growth; or
7. Do nothing.

Proposed Treatment Scenarios

These proposed solutions will be evaluated
using the following five categories:
1.
2.
3.
4.
5.

Natural/environmental considerations;
Social/cultural considerations;
Economical/financial considerations
Legal/jurisdictional considerations; and
Technical considerations.

A short list of solutions will be identified,
ranked and carried forward for more detailed
evaluation.

How Wastewater is Treated
1. Grease, oil and large objects like rags or sticks
are removed
2. Microorganisms remove organic material (such
as waste, food, and soap)
3. Phosphorus and ammonia are removed either
by microorganisms or chemical addition
4. Chlorine, ozone, or ultraviolet radiation is
applied to kill potential pathogens before
discharging the treated wastewater to the
environment

The quantity of wastewater we will need in the future
relates to expanding our existing systems. The quality
of treated wastewater released back into the
environment is also very important. We need to ensure all regulatory requirements are met in order to continue to
protect our groundwater and source water.
When we look at the quantity and quality of wastewater together, we can evaluate whether our existing system is
capable of meeting future needs or whether upgrades are needed.
The project team investigated four treatment scenarios for each of the wastewater treatment plants
(WWTP) in Waterloo Region:
Scenario 1: Maintain existing plant processes to meet
the existing effluent limits;

Scenario 2: Upgrade WWTP facilities with increased treatment of effluent flow based on growth projections. This
would include providing nitrification at the larger plants (nitrification is a process that converts ammonia in the
wastewater into less-toxic nitrate);
Scenario 3: Upgrade WWTP to include nitrification and, denitrification (this further converts nitrate to nitrogen
gas, to reduce the total nitrogen released to the receiving water);
Scenario 4: Upgrade WWTP to include nitrification, denitrification, and increased phosphorus removal through
additional filtration.

www.region.waterloo.on.ca
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Environmental Impacts

Servicing the East Side

We are working to protect the Grand River and
surrounding environment by:

The East Side area consists of 3,700 hectares of
land in Woolwich and Cambridge. This area
provides large lots that are suitable primarily for
industrial uses in the short and long term.
Provision of wastewater servicing to this area is
one of the objectives of the Wastewater Treatment
Master Plan.

9
9

9
9

Evaluating current and historical river
water quality;
Developing treatment scenarios with
effluent limits that will further protect the
aquatic environment and meet targets
under Provincial Water Quality Objectives;
Evaluating the impact of treated effluent on
the aquatic environment; and
Considering
both present
and future
regulatory
requirements.

Next Steps
After meeting with the public in May 2007, the
project team will review all the feedback received
to develop the final Wastewater Treatment Master
Plan.

The project team has been working to better
understand the servicing requirements of this area
by examining plans and reviewing data in order to
develop a number of pumping and treatment
options.

Get Involved!
The Region will host Public Information Centres

(PICs) in May 2007 for you to learn more about
the wastewater treatment alternative solutions and
provide feedback on the preferred solutions. This
is your opportunity to share ideas on how you
think the Region can achieve sustainable
wastewater treatment for the future. Your input
will be critical to the successful completion of the
Master Plan. The PICs will be held from 4:30
p.m. to 8:30 p.m. on:

x May 1, 2007 - Cambridge Centre
Mall, Cambridge

This plan will be presented to Regional Council
for comment and approval in June 2007. Once
approval is received, the team will publish a notice
of Master Plan Study completion in local
newspapers.

x May 2, 2007 - Conestoga Mall,
Waterloo

Contact Us

x May 3, 2007 – Region of Waterloo,
150 Frederick St, Kitchener

If you would like more information about the Master Plan process, or to be added to the project mailing list,
please contact:
Mr. José Roberto Bicudo
Senior Planning Engineer
Regional of Waterloo
Transportation & Environmental Services
150 Frederick Street
Kitchener, ON N2G 4J3
Tel: 519-575-4757 ext. 3416
Fax: 519-575-4452
bjose@region.waterloo.on.ca

www.region.waterloo.on.ca

Ms. Patricia Quackenbush, P. Eng.,
Senior Project Engineer
Earth Tech Canada Inc.
101 Frederick Street, Suite 502
Kitchener, ON N2H 6R2
Tel (519) 570-1479
Fax (519) 570-3379
patty.quackenbush@earthtech.ca
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September 22, 2004
Regional Municipality of Waterloo
Wastewater Treatment Master Plan Class Environmental Assessment

Agency and Stakeholder Contact List
Name

Contact Person

A. Provincial
1.

2.

3.

4.

5.

6.

7.

Ministry of the Environment
West Central Region Office
12th floor
119 King St. W.
Hamilton, Ontario
L8P 4Y7
Tel: (905) 521-7705
Ministry of the Environment
West Central Region Office
12th floor
119 King St. W.
Hamilton, Ontario
L8P 4Y7
Phone 905-521-7664
Fax 905 – 521-7820
Ministry of the Environment
Guelph District Office
1 Stone Road West, 4th
Guelph, Ontario
N1G 4Y2
Toll free: 1-800-265-8658
Fax: (519) 826-4286
Grand River Conservation Authority
400 Clyde Road,
PO Box 729
Cambridge, Ontario
Canada
N1R 5W6
Tel: (519) 621-2761
Fax: (519) 621-4844
Ministry of Natural Resources
Guelph District Office
1 Stone Road West
Guelph, Ontario
N1G 4Y2
Ministry of Municipal Affairs and Housing
Community Planning and Development
Southwestern Municipal Services Office
659 Exeter Road, 2nd floor
London, Ontario
N6E 1L3
Ministry of Tourism and Recreation
Heritage Operations
400 University Avenue, 4th Floor

Mr. Carl Slater
Supervisor
Air, Pesticides and Environmental
Planning

Ms Jennifer Moulton
Environmental Resource Planner/EA
Coordinator

Mr. Ed Griffin
Manager

Mr. Paul Emerson
General Manager/C.A.O.
Mr. Mark Anderson
Water Quality Engineer
Ms. Sandra Cooke
Senor Water Quality Supervisor
Ms Heather Marleau
District Planner

Mr. Matthew Ferguson
Municipal/ Planning Advisor, MSOSouthwestern
(updated Oct 4/04)

Need contact
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Name

8.

9.

10.

11.

12.

13.

Toronto, Ontario
M7A 2R9
(416) 314-7144
(416) 314-7790
Ministry of Culture/Tourism and Recreation
Southwest Area - Head Office
30 Duke Street West
4th Floor, Suite 405
Kitchener, Ontario
N2H 3W5
Tel: (519) 571-6050
Fax: (519) 578-1632
Email: ken.carter@mci.gov.on.ca
Ministry of Culture
Heritage & Libraries Branch
SouthWest Archaeological Field Office
900 Highbury Avenue
London, Ontario
N5Y 1A4
(519) 675-7742
(519) 675-7777
Ministry of Transportation
Southwestern Region
659 Exeter Road
London, Ontario
N6E 1L3
Tel: (519) 873-4373
Fax: (519) 873-4388
Hydro One Inc.
483 Bay Street, North Tower, 14th Floor
Toronto, Ontario
M5G 2P5
Tel: (416) 345-6408
Fax: (416) 345-5395
Ministry of Agriculture and Food
1 Stone Road West
Guelph, Ontario
N1G 4Y2
519 826-3100
Ontario Power Generation Inc.
700 University Avenue
Toronto, Ontario
L5G 1X6
Tel: (416) 592-5298
Fax: (416) 592-7097

Contact Person

Mr. Ken Carter
Area Manager

Mr. John MacDonald
Heritage Planner/Regional Archaeologist

Mr. Kevin Bentley
Manager Engineering Office

Mr. Mike Della Rossa
Manager

Mr. Larry Schut
Biosolids Specialist

Ms. Helen Howes
Vice President
Sustainable Development
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Name

Contact Person

B. Other Agencies
1.

2.

3.

Fisheries and Oceans Canada
Coast Guard
Central & Arctic Region
201 North Front Street, Suite 703
Sarnia, Ontario
N7T 8B1
International Joint Commission
Great Lakes Regional Office
100 Oullette Ave., 8th Floor
Windsor, Ontario
N9A 6T3
Tel: (519) 257-6700
Great Lakes Commission
Eisenhower Corporate Park
2805 S. Industrial Hwy, Suite 100
Ann Arbor, MI
48104-6791

Mr. Mark Wright
A/Inspections Supervisor
Navigable Waters Protection

Ms Jennifer Day
Public Affairs Specialist

Mr. Jon MacDonagh-Dumler
Regional Co-ordination
Mr. Mathew Doss
Environment Quality

C. Municipalities
i. Region of Waterloo
1.

2.

3.

4.

5.

Region of Waterloo
Transportation and Environmental Services
Divisions
7th Floor
150 Frederick St.
Kitchener, On
N2G 4J3
Region of Waterloo
Planning, Housing and Community Services
Department Division
5th Floor
150 Frederick St.
Kitchener, On
N2G 4J3
Region of Waterloo
Public Health Department
3rd Floor
99 Regina St. S.
Box 1633
Waterloo, Ontario
N2J 4V3
Region of Waterloo
Regional Councillor
1st Floor; 150 Frederick St.
Kitchener, On
N2G 4J3
Region of Waterloo
Regional Councillor
1st Floor; 150 Frederick St.

Mr. J. Archibald
Acting Commissioner

Mr. Larry Kotseff
Commissioner

Dr Liana Nolan
Commissioner of Public Health and
Medical Officer of Health

Councillor Jean Haalboom
Kitchener City

Councillor Jim Wideman
Kitchener City
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Name
6.

Kitchener, On
N2G 4J3
Region of Waterloo
Regional Councillor
1st Floor; 150 Frederick St.
Kitchener, On
N2G 4J3

ii. City of Cambridge
1.
City of Cambridge
Transportation & Public Works Department
73 Water Street North
Cambridge, Ontario
N1R 7L6

2.

3.

City of Cambridge
Planning Services Department
73 Water Street North
Cambridge, Ontario
N1R 7L6
City of Cambridge
73 Water Street North,
Cambridge, Ontario
N1R 7L6

iii. City of Kitchener
1.
City of Kitchener
Engineering Division
9th Floor, Berlin Tower
City Hall, P.O. Box 1118
200 King Street West
Kitchener, ON N2G 4G7
Phone: (519) 741-2410
Fax: (519) 741-2633
2.

City of Kitchener
Strategic Services Division
2nd Floor, Berlin Tower
City Hall, P.O. Box 1118
200 King Street West
Kitchener, ON N2G 4G7
Phone: (519) 741-2909
Fax: (519) 741-2705

3.

City of Kitchener
Administrative Office
2nd Floor, Berlin Tower
City Hall, P.O. Box 1118
200 King Street West
Kitchener, ON N2G 4G7
Phone: (519) 741-2350
Fax: (519) 741-2705

Contact Person
Councillor Wayne Roth
Mayor, Wilmot Township

Mr. Ed Kovacs
Commissioner
Mr. Kirit Patel
Director of Engineering
Ms Wendy Wright
Director

Mr. Don Smith
Chief Administrative Officer

Mr. Gordon Stewart
Commissioner of Engineering
Mr. Hans Gross
Director of Project Administration and
Economic Investment

Mr. Jeff Wilmer
Director of Planning

Ms Carla Ladd
Chief Administrative Officer
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Name
iv. City of Waterloo
1.
City of Waterloo

2.

3.

265 Lexington Ct
Waterloo, Ontario
N2J 4A8
City of Waterloo
Waterloo City Centre
100 Regina Street South
Waterloo, Ontario
N2J 4A8
Tel: (519) 747-8601
City of Waterloo
Clerk’s Office
Waterloo City Centre
100 Regina Street South
Waterloo, ON
N2J 4A8
Tel: (519) 747-8704

Contact Person
Mr. Bill Garibaldi
Utilities Team Leader

Mr. Greg Romanick
Director, Development Services

Mr. Bob Pritchard
Acting Chief Administrative Officer

v. North Dumfries
1.

Corporation of the Township of North Dumfries
Water Services Department
1171 Greenfield Road
R.R.#4
Cambridge, Ontario
N1R 5S5

Mr. Marvin Bosetti
City Clerk/Administrator

vi. Township of Wellesley
1.

Township of Wellesley
Municipal Planning & Development Control
4639 Lobsinger Line
R. R. 1
St. Clements, Ontario
N0B 2M0
Telephone: (519) 699-4611
Fax: (519) 699-4540

Ms Susan Duke
C.A.O./Clerk
Director of Administration & Planning

vii. Township of Wilmot
1.

The Corporation of the Township of Wilmot
60 Snyder's Road West
Baden, Ontario
N3A 1A1
Tel: 519.634.8444Ext 236
Fax: 519.634.5522

Mr. Harold O'Krafka
Director of Development Services

2.

The Corporation of the Township of Wilmot
60 Snyder's Road West
Baden, Ontario
N3A 1A1
Tel: 519.634.8444 Ext 238
Fax: 519.634.5522
The Corporation of the Township of Wilmot
60 Snyder's Road West

Mr. Gary Charbonneau
Director of Public Works

3.

Mr. Grant Whittington
Chief Administrative Officer
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Name

Contact Person

Baden, Ontario
N3A 1A1
Tel: 519.634.8444Ext 237
Fax: 519.634.5522

viii. Township of Woolwich
1.

2.

3.

Township of Woolwich
Engineering & Planning Services
P.O. Box 158
69 Arthur Street South
Elmira, Ontario
N3B 2Z6
Tel: (519) 669-8706
Fax: (519) 669-4669
Township of Woolwich
Engineering & Planning Services
P.O. Box 158
69 Arthur Street South
Elmira, Ontario
N3B 2Z6
Township of Woolwich
Clerk’s Office
69 Arthur Street South
P.O. Box 158
Elmira, Ontario
N3B 2Z6

Mr. R. Kruger
Manager, Engineering Operations

Mr. Dave Gosnay

Mr. Peter Simmons
Chief Administrative Officer/City Clerk

C. Adjacent Municipalities
1.

2.

3.

County of Brant
P.O. Box 160
1249 Colborne Street W.
Burford, Ontario
N0E 1A0
County of Oxford
P.O. Box 397
Court House
415 Hunter Street
Woodstock, Ontario
N4S 7Y3

Mr. Rick Fiebig
Chief Administrative Officer/City Clerk

County of Perth
Courthouse
1 Huron Street

Mr. Donald Pearson
Chief Administrative Officer/City Clerk

Mr. Ken Whiteford
Chief Administrative Officer/City Clerk
Response from:
John M. Braam P.Eng.
Manager of Water and Wastewater
Services
County of Oxford, Public Works
Water and Wastewater Services
21 Market Square
Woodstock, ON
N4S 1H6
Tel:
(519) 421 2203 Ext.
3101
Toll Free:
866 537 7778
Fax:
(519) 421-2207
jbraam@county.oxford.on.ca
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Name
Stratford, Ontario
N5A 5S4
County of Wellington
74 Woolwich Street
Guelph, Ontario
N1H 3T9
County of Haldimand
Clerk’s Division
Cayuga Administration Building
45 Munsee Street North
P.O. Box 400
Cayuga, Ontario
N0A 1E0
Tel: (905) 318-5932 ext 249
City of Hamilton
City Hall
71 Main Street West
Hamilton, Ontario
L8P 4Y5

4.

5.

6.

Contact Person
Mr. Scott Wilson
Chief Administrative Officer/City Clerk

Ms. Janis Lankester
Chief Administrative Officer/City Clerk

Mr. Kevin C. Christenson
Chief Administrative Officer/City Clerk

D. Utilities
1.

2.

3.

4.

5.

6.

Kitchener Utilities
City of Kitchener
200 King St. W., P.O. Box 1118
Kitchener, ON
N2B 3J6
Tel: (519) 741-2626
Hydro One Networks
483 Bay Street
10th Floor Reception
Toronto, Ontario
M5G 2P5
Toll free tel: 1-877-955-1155
Tel: (416) 345-5000

Mr. Dwayne Quinn
Director of Utilities

Enbridge Gas
Box 650
Scarborough, Ontario
M1K 5E3
416 447-4911
F: 416 758-4374
CN Great Lakes
P.O. Box 1000
Concord ON L4K 1B9
Canadian Pacific Railway
401 9th Avenue SW, Suite 700
Calgary, Alberta
T2P 4Z4
888 333-6370
Union Gas Limited
603 Kumpf Drive

Mr. Russell McLean

Mr. Les Jones
Utilities Engineer
Mrs. Michelle Morrissey-O'Ryan
VP Health & Safety and Environment
Received email response from Melissa
Miron, Investment Planning - Lines and
R.O.W.
(416)-345-5337

Mr. John MacTaggart

Mr. Rick Corbin
Wastewater Treatment Specialist

Mr. W. Semenuik
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Name
7.

8.

9.

Waterloo ON N2V 1K3
Cambridge-North Dumfries Hydro
1500 Bishop st.
P.O. Box 1060
Cambridge ON N1R 5X6
Waterloo-North Hydro
800 Northfield Drive E.
Waterloo ON N2G 4L2
Kitchener-Wilmot Hydro
301 Victoria St. S.
PO Box 9010
Kitchener ON N2G 4L2

Contact Person
Mr. Ron Sinclair

Mr. G.Banks

Ms Sandy Ferneyhough

E. First Nations
1.

2.

Six Nations of the Grand River Territory
P.O. Box 5000
1695 Chiefswood Road
Oshwken, Ontario
Tel: (519) 445-2201
Fax: (519) 445-4208
Mississiauga of the New Credit First Nation
Band Office
R.R. # 6 Hagersville, Ontario
N0A 1H0
Tel: (519) 768-1133
Fax: (519) 768-1225

Chief Roberta Jamieson
*To be contacted by _____ as per the
Grand River Notification Agreement...?

Chief Bryan LaForme
*To be contacted by _____ as per the
Grand River Notification Agreement…?

F. Institutions
1.

2.

University of Waterloo
200 University Ave. W.
Waterloo, Ontario
N2L 3G1
Tel: (519).888-4567
www.uwaterloo.ca
University of Waterloo
200 University Ave. W.
Waterloo, Ontario
N2L 3G1
Tel: (519).888-4567
www.uwaterloo.ca

3.

University of Waterloo
200 University Ave. W.
Waterloo, Ontario
N2L 3G1

4.

Wilfred Laurier University
75 University Avenue West
Waterloo, Ontario
N2L 3C5

Mr. Robert Gibson, Professor, Graduate
Officer
Department of Environment and Resource
Studies
Assessment and Planning Research project
rbgibson @ fes.uwaterloo.ca
Mr. Jim Robinson, Associate Professor
ES1 203
Ph: 519-888-4567 x2706
Fax: 519-746-0292
E-mail: jrobin @ watserv1.uwaterloo.ca
Interest - evaluation of water demand
management (water conservation)
alternatives. His areas of interest also
include integrated water and wastewater
system management, etc.
Dr. Robert Gillham Director
Earth Sciences Department:
Tel: (519) 888-4567 x4658
Fax: (519) 746-7484
Email: rwgillha@sciborg.uwaterloo.ca
Mr. Ron Dupuis
Director of Physical Resources
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Name

5.

Tel: (519) 884-1970
Fax: 519-886-9351
www.wlu.ca
Conestoga College
299 Doon Drive
Kitchener, Ontario
N2G 4M4
Tel: (519) 748-5220

Contact Person

Mr. Barry Milner
Manager Physical Resources

G. Environmental Groups
1.

Waterloo Public Interest Research Group
University of Waterloo
Student Life Centre 2134/2135
Waterloo, Ontario, N2L 3G1

Mr. Daryl Novak [ daryl @ wpirg.org]
Coordinator of Projects and Organizational
Development

Tel: 519-888-4882
Fax: 519-725-3093
Email: info @ wpirg.org
2.

3.

4.

5.

6.

7.

The Waterloo Stewardship Network
c/o Ministry of Natural Resources
1 Stone Rd W
Guelph, Ontario
N1G 4Y2
Tel: 519-826-4920
Fax: 519-826-4929
Kitchener-Waterloo Field Naturalists
317 Highland Road East
Kitchener, ON
N2M 3W6
Tel: (519) 747-9553

Mr. Al Murray
Stewardship Coordinator

Friends of the Grand River
PO Box 271
Fergus, ON
N1M 3E2
Ontario Society For Environmental Education
700 Frederick Street
Kitchener, ON
N2B 2B2
Tel: (519) 744-7918
Great Lakes United
17 Major Street
Kitchener, ON
N2H 4R1
Tel: (519) 744-7503
Fax: (519) 744-1546
Cambridge Environmental Advisory Committee
73 Water Street North
P.O. Box 669
Cambridge, ON
N1R5W8
Tel: (519) 740-4601
Fax: (519) 622-6184

Mr. Larry McGratton

Mr. Derek Kirkland

Mr. Ed Thompson, Editor

Mr. John Jackson

Ms April Souwand, Staff Support
To advise Cambridge City Council of ways
to protect, maintain and enhance the
natural environment in harmony with the
built environment.
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Name
8.

9.

10.

City of Waterloo Environmental Advisory
Committee
100 Regina Street S
Waterloo, ON
N2J 4A8
519 886-1550
Kitchener Environmental Advisory Committee
The City of Kitchener
PO Box 1118
200 King Street West
Kitchener, ON
N2G 4G7
519 741-2286
Region of Waterloo Ecological and
Environmental Advisory Committee

11.

Canadian Water Resources Association
P. O. Box 1329
Cambridge, ON
N1R 7G6
Tel: (519) 622-4764
Fax: (519) 621-4844
Website: www.cwra.org/

12.

Grand River Bioregion Association
250 Dundas Street South
Suite 130
Cambridge, ON
N1R8A8
Tel: (519) 740-0497
Fax: (519) 740-3951

Contact Person
Mr. Ron Ormson
Environmental Coordinator
rormson@city.waterloo.on.ca

c/o Mr. Colin Goodeve
Committee Administrator

Attention: Mr. C.Gosselin
Region of Waterloo
150 Frederick St.
Kitchener ON N2G 4J3
Mr. Jim Bauer
National organization of individuals and
organizations (private and public)
interested in the management of Canada's
water resources. The membership includes
managers, administrators, scientists,
academics, students and users. CWRA has
branch organizations in eight provinces and
members throughout Canada and beyond.
Ms Brenda Thompson
Knowledge exchange on water quality and
supply within the GRW; promote
responsibility and awareness of how
upstream pollution affects downstream
communities; identify and map historical
and current point sources of pollution

H. Agricultural Groups
1.

Waterloo Federation of Agriculture
Regional Road #2
Baden, Ontario
N0B 1G0

Mr. Ken Hunsberger
President

I. Health/Social Groups
1.

2.

Social Planning Council of Kitchener-Waterloo
68 Queen St N
Kitchener, ON
N2H 2H2
tel: 519-579-3800
fax: 519-578-9185
info@waterlooregion.org
Waterloo Region Healthy Communities Coalition
Waterloo Square PO Box 40117
Waterloo, ON
N2J 4V1

Mr. Todd Turnbull
Information Manager

Mr. Marc Xuereb
xmarc@region.waterloo.on.ca
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Name
3.

4.

519 575-4400
Woolwich Healthy Communities
P.O. Box 370
10 Parkside Drive
St. Jacobs, Ontario
NOB 2NO
Tel: (519) 664-3794
Fax: (519) 664-2182
Wilmot Healthy Communities Coalition
c/o Hillcrest Mennonite Church
1056 Huron Street
New Hamburg, ON
N3A 3E9
519 662-1577

Contact Person
Ms Inga Rinne (inga@kermis.com) or
Mr. John Finney (jfinney@wchc.on.ca)

Jan Steckley
Assistant Pastor

J. Business
1.

Greater KW Chamber of Commerce
P.O. Box 2367, 80 Queen Street North,
Kitchener, Ontario, Canada N2H 6L4
Tel: 519.576.5000 Fax: 519.742.4760 Toll Free:
1.888.672.4282

Mr. Todd Letts
President
Mrs. Mary-Sue Fitzpatrick
VP Policy

2.

Cambridge Chamber of Commerce
750 Hespeler Road
Cambridge, Ontario
N3H 5L8

Ms Cheryl Mercer, extension 2230
Office Administrator

Tel: (519) 622-2221
Fax: (519) 622-0177
3.

Kitchener Downtown Business Association
53 Queen Street South
Kitchener, ON N2G 1V8
Tel: (519) 744-4921
Fax: (519) 744-9143
E-mail: member@kitchenerdowtown.com

Mr. Marty Schreiter
Executive Director

K. Sports and Recreation
1.

Conestoga Sailing Club
P.O. Box 38077
256 King St.N.
Waterloo, ON
N2J 4T9
Tel: (519) 638-5241

Mr. Dave Meijer
Commodore

L. Resident/Neighbourhood Associations
1.

2.

Cedar Hills Neighbourhood Association
Kitchener
#1-107 church Street
Kitchener, ON
N2G 2S3
Tel: (519) 576-4353
E-mail: karen-taylorharrison11@rogers.com
Central Frederick Neighbourhood Association
Kitchener
PO Box 29029
Frederick Plaza Postal Outlet

Mrs. Karen Taylor-Harrison

Mr. George Klemetsch
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Name

3.

4.

5.
6.
7.

8.

9.

M.
1.

Kitchener, ON
N2H 6S6
Tel: (519) 743-0268
E-mailcfnanews@hotmail.com
Civic Centre Neighbourhood Association
Kitchener
148 Queen Street N
Kitchener, ON
N2H 2J1
Tel: (519) 576-6002
E-mail: hans.weltner@sympatico.ca
Victoria Park Neighbourhood Association
Kitchener
25 Joseph Street
Kitchener, ON
N2G 4X6
Tel: (519) 741-2501
Plaza Park Neighbourhood Association
Cambridge
Laurelwood Neighbourhood Association

Contact Person

Mr. Hans Weltner

Ms Shelley Gilmour

info@plazapark.org - sent email; received
response from # 7 & 8
info@laurelwood.ca - sent email; received
response from # 7 & 8

Mr. Kevin Thomason
President
Sunfish Lake Association
c/o 1115-3 Cedar Grove Road
Waterloo, Ontario
N2J 3Z4
T: 519 888-0519
Mobile: 519 240-1648
Email: kevinthomason@mac.com
Ms Sharon Tucker
President
Beechwood North Association
326 Beechlawn Drive
Waterloo, Ontario
N2L 5S9
Email: sharon@ppgrp.ca
Mr. Robert Tudor
President
Beechwood West #1 Homes Association Inc
119 Ralston Place
Waterloo, ON
N2T 1C7
T: 519 725-9111
Interested Parties – by Request
Mr. Brad Trussler
MATTAMY DEVELOPMENT CORP.
2360 Bristol Circle
Oakville, ON
L6H 6M5
T.905.829.7690
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Name
2.

F.905.829.2002
Ms Barbara Robinson
243 Glasgow Street
Kitchener ON N2M 2M3

3.

Mr. Sam Head
Dryden Smith and Head
Planning Consultants Ltd.
54 Cedar Street North
Kitchener, Ontario, N2H 2X1

4.

Ms Mia Cox
Toyota
1055 Fountain St N
PO Box 5002
Cambridg, e ON N3H 5K2
Phone: 519-653-1111 ext 3473
Fax: 653-9638
Mr. Brian Hiff
355 Chilligo Road
Cambridge ON
N3C 2V3
1 519 654 9664
Mr. Ian Rawlings
Waterloo Region Home Builders Association
Cummings Cockburn Ltd
105 Lexington Road
Suite 17
Waterloo ON N2J 4R7
Phone (519) 585-2255
Fax (519) 585-2269
Mr. Alex Serwaczek
171 Green Vista Dr.
Cambridge, ON N1T 1Y9
Mr. R.E. Flechner
P.O. Box 546
St. Clements, ON N0B 2M0
Ms Sarah Fretz
64 Peppler Street
Waterloo, ON
N2J 4P7
email: fretzrez@webgate.net
Mr. Mike Gilles
Tacoma Steckley & Associates Inc.
176 Speedvale Ave. West
Guelph, ON N1H 1C3
ph. (519) 763-2000 x13
fax (519) 824-2000
Mr. Paul Britton
MHBC Planning Ltd
171 Victoria St. N.

5.

6.

7.

8.

9.

10.

11.

Contact Person
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Name
12.

13.

14.

15.

16.

17.

18.

Contact Person

Kitchener, ON N2H 5C5
(519) 576-3650
Mr. Peter Fitzgerald, P.Eng.
Reid's Heritage Group
6783 Wellington Road 34
RR 22
Cambridge, ON N3C 2V4
T: 519 658-6656
F: 519 654-9746
Mr. Frank Danner
PO Box 6006
New Hamburg, Ontario
N3A 2K6
T: 519 662-4560
Mr. Bill Green
GSP Group
72 Victoria Street South
Suite 201
Kitchener, Ontario
N2G 4Y9
Mr. John Perks
PEIL
jperks@peil.net
Wayne J. Parker Ph.D., P.Eng.
Associate Professor
Dept. of Civil Engineering
University of Waterloo
Waterloo, Ontario
N2L 3G1
ph (519) 888-4567 ext 6324
fax (519) 888-4349
Todd Letts
President & CEO
Greater Kitchener Waterloo Chamber of
Commerce
P.O. Box 2367
80 Queen Street North
Kitchener ON N2H 6L4
admin@greaterkwchamber.com
519-576-5000, fax 519-742-4760
Peter Huck
NSERC Chair in Water Treatment
Dept. of Civil Engineering
University of Waterloo
Waterloo, ON N2L 3G1
pm2huck@uwaterloo.ca
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Regional Municipality of Waterloo
Wastewater Treatment Master Plan Class Environmental Assessment

Technical Workshop Invite List
Name
1.

2.

3.

4.

5.

6.

Ministry of the Environment
Guelph District Office
1 Stone Road West, 4th
Guelph, Ontario
N1G 4Y2
Toll free: 1-800-265-8658
Fax: (519) 826-4286
Ministry of the Environment
West Central Region Office
12th floor
119 King St. W.
Hamilton, Ontario
L8P 4Y7
Phone: 905-521-7664
Fax: 905 – 521-7820
Ministry of the Environment
West Central Region Office
12th floor
119 King St. W.
Hamilton, Ontario
L8P 4Y7
Phone: 905-521-7664
Fax: 905 – 521-7820
Ministry of the Environment
West Central Region Office
12th floor
119 King St. W.
Hamilton, Ontario
L8P 4Y7
Phone: 905-521-7681
Fax: 905 – 521-7820
E: barbara.crosbie@ene.gov.on.ca
Ministry of the Environment
West Central Region Office
12th floor
119 King St. W.
Hamilton, Ontario
L8P 4Y7
Phone: 905-521-7734
Fax: 905 – 521-7820
E: michael.spencer@ene.gov.on.ca
Ministry of the Environment

Contact Person
Tina Dufresne
Area Supervisor

Lindsey Burzese
Manager

Paul Odom
Supervisor, Water Resources

Barb Crosbie
Surface Water Group Leader
Technical Support Section

Mike Spencer
Surface Water Specialist

Eleanor Stainsby
Page 1 of 3
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Name
125 Resources Road
Etobicoke, Ontario
M9P 3V6
Phone: 416 235-5963
Fax: 416 235-6352
E: eleanor.stainsby@ene.gov.on.ca
Ministry of the Environment
West Central Region Office
12th floor
119 King St. W.
Hamilton, Ontario
L8P 4Y7
Phone: 905-521-7664
Fax: 905 – 521-7820
Environmental Assessment and
Approvals Branch
Ministry of Environment
2 St Clair Avenue West, Floor 12A
Toronto, Ontario
M4V 1L5
Phone:
Fax: 416 314-8452

7.

8.

9.

Designate
for M
Dhalla

10.

11.

12.

Designate
for D
Epstein

Environmental Assessment and
Approvals Branch
Ministry of Environment
2 St Clair Avenue West, Floor 12A
Toronto, Ontario
M4V 1L5
Phone: 416 314-7995
Fax: 416 314-8452
E: Andre.Schnell@ene.gov.on.ca
Environmental Protection Branch
Environment Canada
Ontario Region
4905 Dufferin Street
Downsview, Ontario
M3H 5T4
Phone: 416 739-5850
Fax: 416 739-4159
Environmental Protection Branch
Environment Canada
Ontario Region
4905 Dufferin Street
Downsview, Ontario
M3H 5T4
Phone: 416 739-5888
Fax: 416 739-4342
E: shawn.michajluk@ec.gc.ca
University of Waterloo

Contact Person
Water Modeller
Environmental Modelling and Data
Analysis

Jennifer Moulton
Environmental Resource Planner/EA
Coordinator

Mohamed Dhalla, PEng

)RUPDWWHG%XOOHWVDQG1XPEHULQJ

Andre Schnell, MEng, PEng
Senior Review Engineer
Water and Wastewater Unit

Danny Epstein
Regional Director

Shawn Michajluk, PEng
Head, Toxics Reduction Section
Toxics Prevention Division

Dr. William Taylor
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Name
200 University Ave. W.
Waterloo, Ontario
N2L 3G1
13.

Donald G. Weatherbe Associates
1352 Safeway Cres., Mississauga, ON
L4X 1H7
Tel: 905 896 4759
Fax: 905 896 7954
Email: dgweath@pathcom.com

14.

Grand River Conservation Authority
400 Clyde Road,
PO Box 729
Cambridge, Ontario
Canada
N1R 5W6
Tel: (519) 621-2763 x 226
Fax: (519) 621-4945
E: manderson@grandriver.ca
Grand River Conservation Authority
400 Clyde Road,
PO Box 729
Cambridge, Ontario
Canada
N1R 5W6
Tel: (519) 621-2763 x 224
Fax: (519) 621-4945
E: scooke@grandriver.ca
Grand River Conservation Authority
400 Clyde Road,
PO Box 729
Cambridge, Ontario
Canada
N1R 5W6
Tel: (519) 621-2761
Fax: (519) 621-4844
Ministry of Natural Resources
Guelph District Office
1 Stone Road West
Guelph, Ontario
N1G 4Y2
Tel: 519 826-4912
Fax: (519) 826-4929
Project Team/Steering Committee

15.

16.

17.

18.

Contact Person
Department of Biology
Tel: (519) 888-4567 x2556
Fax: (519) 746-0614
Email: wdtaylor@uwaterloo.ca
Donald Weatherbe

Mr. Mark Anderson
Water Quality Engineer

)RUPDWWHG%XOOHWVDQG1XPEHULQJ

)RUPDWWHG%XOOHWVDQG1XPEHULQJ

Ms. Sandra Cooke
Senior Water Quality Supervisor

Lorrie Minshall
Water Source Protection Director

)RUPDWWHG%XOOHWVDQG1XPEHULQJ

Mr. Mike Stone
District Planner

)RUPDWWHG%XOOHWVDQG1XPEHULQJ
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Regional Municipality of Waterloo
Wastewater Treatment Master Plan Class Environmental Assessment
Agency and Stakeholder Contact List

Name
A. Provincial
1.
Ministry of the Environment
West Central Region Office
119 King Street West, 12th Floor
Hamilton, Ontario
L8P 4Y7
Tel: 905-521-7705
2.
Ministry of the Environment
West Central Region Office
119 King Street West, 12th Floor
Hamilton, Ontario
L8P 4Y7
Tel: 905-521-7664
Fax: 905-521-7820
3.
Ministry of the Environment
Guelph District Office
1 Stone Road West, 4th
Guelph, Ontario
N1G 4Y2
Toll free: 1-800-265-8658
Fax: 519- 826-4286
4.
Grand River Conservation Authority
400 Clyde Road, P.O. Box 729
Cambridge, Ontario
N1R 5W6
Tel: 519-621-2761
Fax: 519-621-4844

5.

6.

7.

Ministry of Natural Resources
Guelph District Office
1 Stone Road West
Guelph, Ontario
N1G 4Y2
Tel: 519 826-4912
Ministry of Municipal Affairs and Housing
Community Planning and Development
Southwestern Municipal Services Office
659 Exeter Road, 2nd floor
London, Ontario
N6E 1L3
Ministry of Tourism and Recreation

Contact Person
Mr. Carl Slater
Manager – Technical Support Section

Ms. Barbara Ryter
Environmental Assessment Planning and
Coordinator – West Central Region
Ms. Jennifer Arthur
Environmental Assessment Planning and
Coordinator – West Central Region
Ms. Dolly Goyette
Manager

Mr. Paul Emerson
C.A.O.
Mr. Mark Anderson
Water Quality Engineer
Ms. Sandra Cooke
Senior Water Quality Supervisor
Mr. Mike Stone
District Planner

Mr. Matthew Ferguson
Senior Housing/Planning Adviser -, MSOSouthwestern
(updated Oct 4/04)

Mr. Michael Johnson
Page 1 of 16
updated 8/8/2007
10:54 AM

8/8/2007

8.

9.

10.

11.

12.

13.

14.

Name
Heritage Operations
400 University Avenue, 4th Floor
Toronto, ON
M7A 2R9
Tel: 416-314-7144
Fax: 416-314-7790
Ministry of Culture/Tourism and Recreation
Southwest Area - Head Office
30 Duke Street West, 4th Floor, Suite 405
Kitchener, ON
N2H 3W5
Tel: 519-571-6050
Fax: 519-578-1632
Email: ken.carter@mci.gov.on.ca
Ministry of Culture
Heritage Operations Unit
900 Highbury Avenue
London, ON
N5Y 1A4
Tel: 519- 675-7742
Fax: 519-675-7777
Ministry of Transportation
Southwestern Region
659 Exeter Road
London, ON
N6E 1L3
Tel: 519-873-4373
Fax: 519-873-4388
Hydro One Inc.
483 Bay Street, North Tower, 14th Floor
Toronto, ON
M5G 2P5
Tel: 416-345-6408
Fax: 416-345-5395
Ministry of Agriculture, Food, and Rural Affairs
1 Stone Road West
Guelph, ON
N1G 4Y2
Tel: 519-826-3100
Ministry of Agriculture, Food, and Rural Affairs
Nutriend Management Field Unit West
581 Huron Street
Stratford, ON
N5A 5T8
Ontario Power Generation Inc.
700 University Avenue
Toronto, ON
L5G 1X6
Tel: 416-592-2555

Contact Person
Manager – Heritage Operations

Mr. Ken Carter
Area Manager

Mr. John MacDonald
Heritage Planner/Archaeologist

Mr. Kevin Bentley
Manager Engineering Office

Mr. Mike Della Rossa
Manager

Mr. Larry Schut
Non-agricultural Source Materials
Specialist

Mr. Michael Payne
Nutrient Management Specialist,

Ms. Cara Clairmen
Vice President
Sustainable Development
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Name
Fax: 416-592-7097
B. Other Agencies
1.
Fisheries and Oceans Canada
Coast Guard
Central & Arctic Region
201 North Front Street, Suite 703
Sarnia, ON
N7T 8B1
2.
International Joint Commission
Great Lakes Regional Office
100 Oullette Avenue, 8th Floor
Windsor, ON
N9A 6T3
Tel: 519-257-6700
3.
Great Lakes Commission
Eisenhower Corporate Park
2805 S. Industrial Hwy, Suite 100
Ann Arbor, MI
48104-6791
C. Municipalities
i. Region of Waterloo
1.
Region of Waterloo
Planning, Housing and Community Services
Department Division
150 Frederick Street, 5th Floor
Kitchener, ON
N2G 4J3
2.
Region of Waterloo
Public Health Department
99 Regina Street South, 3rd Floor
P.O. Box 1633
Waterloo, ON
N2J 4V3
ii. City of Cambridge
1.
City of Cambridge
Transportation & Public Works Department
73 Water Street North
Cambridge, ON
N1R 7L6
2.
City of Cambridge
Planning Services Department
73 Water Street North
Cambridge, ON
N1R 7L6
3.
City of Cambridge
73 Water Street North
Cambridge, ON
N1R 7L6

Contact Person

Mr. Mark Wright
A/Inspections Supervisor
Navigable Waters Protection
(letter retunred)

Mr. Bruce B. Brown
Public Affairs Specialist

Mr. Jon MacDonagh-Dumler
Regional Co-ordination
Mr. Mathew Doss
Environment Quality

Mr. Rob Horne
Commissioner

Dr. Liana Nolan
Commissioner of Public Health and
Medical Officer of Health

Mr. Ed Kovacs
Commissioner
Ms. Cathy Robertson
Director of Engineering
Ms. Janet Babcock
Director of Planning

Mr. Don Smith
Chief Administrative Officer
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4.

iii.
1.

2.

3.

iv.
1.

2.

3.

Name
City of Cambridge
73 Water Street North
Cambridge, ON
N1R 7L6
City of Kitchener
City of Kitchener
Engineering Division
9th Floor, Berlin Tower
City Hall, P.O. Box 1118
200 King Street West
Kitchener, ON
N2G 4G7
Tel: 519-741-2410
Fax: 519-741-2633
City of Kitchener
Strategic Services Division
2nd Floor, Berlin Tower
City Hall, P.O. Box 1118
200 King Street West
Kitchener, ON
N2G 4G7
Tel: 519-741-2909
Fax: 519-741-2705
City of Kitchener
Administrative Office
2nd Floor, Berlin Tower
City Hall, P.O. Box 1118
200 King Street West
Kitchener, ON
N2G 4G7
Tel: 519- 741-2350
Fax: 519-741-2705
City of Waterloo
City of Waterloo
265 Lexington Ct
Waterloo, ON
N2J 4A8
City of Waterloo
Waterloo City Centre
100 Regina Street South
Waterloo, ON
N2J 4A8
Tel: 519-747-8601
City of Waterloo
Clerk’s Office
Waterloo City Centre
100 Regina Street South

Contact Person
Ms. April Souwand
Senior Environmental Planner

Mr. Gordon Stewart
Commissioner of Engineering
Mr. Hans Gross
Director of Project Administration and
Economic Investment

Mr. Jeff Wilmer
Director of Planning

Ms. Carla Ladd
Chief Administrative Officer

Mr. Bill Garibaldi
Director of Utilities
Mr. Tim Anderson
General Manager of Public Works Services
Mr. Greg Romanick
General Manager, Recreation and Leisure

Mr. Simon Farbrother
Chief Administrative Officer
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Name
Waterloo, ON
N2J 4A8
Tel: 519-747-8704
v. North Dumfries
1.
Corporation of the Township of North Dumfries
Water Services Department
1171 Greenfield Road, R.R.#4
Cambridge, ON
N1R 5S5
vi. Township of Wellesley
1.
Township of Wellesley
Municipal Planning & Development Control
4639 Lobsinger Line, R. R. #1
St. Clements, ON
N0B 2M0
Tel: 519-699-4611
Fax: 519-699-4540
Cell: 519-741-6428
vii. Township of Wilmot
1.
The Corporation of the Township of Wilmot
60 Snyder's Road West
Baden, ON
N3A 1A1
Tel: 519-634-8444 ext. 236
Fax: 519-634-5522
2.
The Corporation of the Township of Wilmot
60 Snyder's Road West
Baden, ON
N3A 1A1
Tel: 519-634-8444 ext. 238
Fax: 519-634-5522
3.
The Corporation of the Township of Wilmot
60 Snyder's Road West
Baden, ON
N3A 1A1
Tel: 519-634-8444 ext. 237
Fax: 519-634-5522
viii. Township of Woolwich
1.
Township of Woolwich
Engineering & Planning Services
69 Arthur Street South, P.O. Box 158
Elmira, ON
N3B 2Z6
Tel: 519-669-8706 ext. 250
Fax: 519-669-4669
2.
Township of Woolwich
Engineering & Planning Services
69 Arthur Street South, P.O. Box 158

Contact Person

Mr. Roger Mordue
Administrator-Clerk-Treasurer

Mr. Will McLaughlan
Director of Public Works

Mr. Harold O'Krafka
Director of Development Services

Mr. Gary Charbonneau
Director of Public Works and Engineering

Mr. Grant Whittington
Chief Administrative Officer

Mr. R. Kruger
Manager, Engineering Operations

Mr. John Searfone
Senior Planner
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Name

3.

4.

C.
1.

2.

3.

4.

5.

6.

Elmira, ON
N3B 2Z6
Township of Woolwich
Clerk’s Office
69 Arthur Street South, P.O. Box 158
Elmira, ON
N3B 2Z6
Township of Woolwich
Clerk’s Office
69 Arthur Street South, P.O. Box 158
Elmira, ON
N3B 2Z6
Adjacent Municipalities
County of Brant
1249 Colborne Street West, P.O. Box 160
Burford, ON
N0E 1A0
City of Guelph
City Hall
59 Carden Street
Guelph, ON
N1H 3A1
City of Guelph
City Hall
59 Carden Street
Guelph, ON
N1H 3A1
City of Brantford
100 Wellington Square, P.O. Box 818,
Brantford, ON
N3T 5R7
County of Oxford
P.O. Box 397, Court House
415 Hunter Street
Woodstock, ON
N4S 7Y3
County of Oxford
Public Works - Water and Wastewater Services
21 Market Square
Woodstock, ON
N4S 1H6
Tel: 519-421-2203 ext. 3101
Toll Free: 866-537-7778
Fax: 519-421-2207

Contact Person

Mr. David Brenneman
Chief Administrative Officer

Ms. Christine Broughton
City Clerk

Mr. Rick Fiebig
Chief Administrative Officer

Ms. Janet Laird
Director of Environmental Services

M. Cameron Walsh
Manager of Wastewater

Mr. John Brown
City Manager

Mr. Ken Whiteford
Chief Administrative Officer/City Clerk

Mr. John M. Braam, P.Eng.
Manager of Water and Wastewater
Services

jbraam@county.oxford.on.ca
7.

County of Perth
Courthouse
1 Huron Street

Ms. Ria Colquhoun
Chief Administrative Officer
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Name
Stratford, ON
N5A 5S4
8.
County of Wellington
74 Woolwich Street
Guelph, ON
N1H 3T9
9.
County of Haldimand
Clerk’s Division
Cayuga Administration Building
45 Munsee Street North, P.O. Box 400
Cayuga, ON
N0A 1E0
Tel: 905-318-5932 ext. 249
Fax: 905-772-3542
10.
City of Hamilton
71 Main Street West
City Hall, 2nd Floor
Hamilton, ON
L8P 4Y5
D. Utilities
1.
Kitchener Utilities
City Hall
200 King Street West, P.O. Box 1118
Kitchener, ON
N2G 4G7
2.
Hydro One Networks
483 Bay Street, 10th Floor Reception
Toronto, ON
M5G 2P5
Toll free: 1-877-955-1155
Tel: 416-345-5000
3.
Enbridge Gas
500 Consumers Rd
North York, ON
M2J 1P8
4.
4 Welding Way
CN Great Lakes
P.O. Box 1000
Concord ON
L4K 1B9
Tel: 905-669-3155
5.
Canadian Pacific Railway
401 9th Avenue SW, Suite 700
Calgary, Alberta
T2P 4Z4
Tel: 1-888-333-6370
6.
Union Gas Limited
603 Kumpf Drive
Waterloo ON
N2V 1K3

Contact Person

Mr. Scott Wilson
Chief Administrative Officer/City Clerk

Mr. Bill Pearce
Chief Administrative Officer

Mr. Kevin C. Christenson
City Clerk

Mr. Dwayne Quinn
Director of Utilities
Mr. Les Jones
Utilities Engineer
Mrs. Michelle Morrissey-O'Ryan
VP Health & Safety and Environment

Mr. Russell McLean
Distribution Planning

Mr. John MacTaggart
Senior Engineering Services Officer

Mr. Rick Corbin
Wastewater Treatment Specialist

Mr. W. Semenuik
Manager of SAT/MEAS/CORR &
Operations
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E.
1.

2.

F.
1.

2.

3.

Name
7.
Cambridge-North Dumfries Hydro
1500 Bishop Street.
P.O. Box 1060
Cambridge ON
N1R 5X6
8.
Waterloo North Hydro Inc.
300 Northfield Drive East, P.O. Box 640
Waterloo, ON
N2J 4A3
9.
Kitchener-Wilmot Hydro
301 Victoria Street South, P.O. Box 9010
Kitchener ON
N2G 4L2
First Nations
Six Nations of the Grand River Territory
1695 Chiefswood Road, P.O. Box 5000
Oshwken, ON
Tel: 519-445-2201
Fax: 519-445-4208
Mississiauga of the New Credit First Nation
Band Office
R.R. # 6 Hagersville, ON
N0A 1H0
Tel: 519-768-1133
Fax: 519-768-1225
Institutions
University of Waterloo
Department of Environment and Resource Studies
200 University Avenue West
Waterloo, ON
N2L 3G1
Tel: 519-888-4567
www.uwaterloo.ca
rbgibson @ fes.uwaterloo.ca
University of Waterloo
Department of Environment and Resource Studies
200 University Avenue West
Waterloo, ON
N2L 3G1
Tel: 519-888-4567 ext. 2706
Fax: 519-746-0292
E-mail: jrobin @ watserv1.uwaterloo.ca
www.uwaterloo.ca
University of Waterloo
Earth Sciences Department
200 University Avenue West
Waterloo, ON
N2L 3G1
Tel: 519-888-4567 ext. 4658
Fax: 519-746-7484

Contact Person
Mr. Ron Sinclair
Director of Engineering

Mr. Greg Banks
Engineering Technician

Ms. Sandy Ferneyhough
Distribution Design Supervisor for
Overhead

Chief Roberta Jamieson
*To be contacted by _____ as per the
Grand River Notification Agreement...?

Chief Bryan LaForme
*To be contacted by _____ as per the
Grand River Notification Agreement…?

Mr. Robert Gibson
Professor, Graduate Officer

Mr. Jim Robinson
Associate Professor

Dr. Robert Gillham
Director
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4.

5.

6.

7.

G.
1.

2.

3.

4.

5.

Name
Email: rwgillha@sciborg.uwaterloo.ca
University of Waterloo
Dept. of Civil and Environmental Engineering
200 University Avenue West
Waterloo, ON
N2L 3G1
University of Waterloo
Dept. of Civil and Environmental Engineering
200 University Avenue West
Waterloo, ON
N2L 3G1
Wilfred Laurier University
75 University Avenue West
Waterloo, ON
N2L 3C5
Tel: 519-884-1970
Fax: 519-886-9351
www.wlu.ca
Conestoga College
299 Doon Drive
Kitchener, ON
N2G 4M4
Tel: 519-748-5220
Environmental Groups
Waterloo Public Interest Research Group
University of Waterloo
Student Life Centre 2134/2135
Waterloo, ON
N2L 3G1
Tel: 519-888-4882
Fax: 519-725-3093
Email: info @ wpirg.org
[ daryl @ wpirg.org]
The Waterloo Stewardship Network
c/o Ministry of Natural Resources
1 Stone Road West
Guelph, ON
N1G 4Y2
Tel: 519-826-4920
Fax: 519-826-4929
Kitchener-Waterloo Field Naturalists
317 Highland Road East
Kitchener, ON
N2M 3W6
Tel: 519-747-9553
Friends of the Grand River
P.O. Box 271
Fergus, ON
N1M 3E2
Ontario Society For Environmental Education

Contact Person
Dr. Wayne Parker

Dr. Peter Huck

Mr. Ron Dupuis
Assistant Vice President of Physical
Resources

Mr. Barry Milner
Manager Physical Resources

Mr. Daryl Novak
Coordinator of Projects and Organizational
Development

Mr. Al Murray
Stewardship Coordinator

Mr. Derek Kirkland

Mr. Larry McGratton

Mr. Ed Thompson, Editor
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6.

7.

8.

9.

10.

11.

Name
68 Evelyn Crescent
Kitchener ON
N2A 1G9
Tel: 519-579-3097
Great Lakes United
17 Major Street
Kitchener, ON
N2H 4R1
Tel: 519-744-7503
Fax: 519-744-1546
E: jjackson@glu.org
Cambridge Environmental Advisory Committee
Senior Environmental Planner (Staff Liaison)
City of Cambridge
Planning Services Department
73 Water Street North,
Cambridge, ON
N1R 7L6
Tel: 519.740.4650 ext. 4601
souwanda@city.cambridge.on.ca
To advise Cambridge City Council of ways to
protect, maintain and enhance the natural
environment in harmony with the built
environment.
City of Waterloo Environmental Advisory
Committee
100 Regina Street South
Waterloo, ON
N2J 4A8
Tel: 519-886-1550
rormson@city.waterloo.on.ca
Kitchener Environmental Advisory Committee
The City of Kitchener
200 King Street West, P.O. Box 1118
Kitchener, ON
N2G 4G7
Tel: 519-741-2286
Region of Waterloo Ecological and
Environmental Advisory Committee
Region of Waterloo
150 Frederick Street
Kitchener ON
N2G 4J3
Canadian Water Resources Association
P. O. Box 1329
Cambridge, ON
N1R 7G6
Tel: 519-622-4764
Fax: 519-621-4844

Contact Person
OSEE Membership Coordinator

Mr. John Jackson
Director, Clean Production

Ms. April Souwand
Senior Environmental Planner

Mr. Ron Ormson
Environmental Coordinator

c/o Mr. Colin Goodeve
Committee Administrator

Mr. C. Gosselin
Manager of Environmental Planning,
Waterloo EAC Regional Representative

National organization of individuals and
organizations (private and public)
interested in the management of Canada's
water resources. The membership includes
managers, administrators, scientists,
academics, students and users. CWRA has
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Name
Website: www.cwra.org/
12.

Grand River Bioregion Association
52 - 28 Livingston Road
Scarborough, ON

M1E 4S5
Tel: 519-740-0497
Fax: 519-740-3951

H. Agricultural Groups
1.
Ontario Soil and Crop Improvement Association
Guelph, ON
2.

I.
1.

2.

3.

4.

J.
1.

Waterloo Federation of Agriculture
Regional Road #2
Baden, ON
N0B 1G0
Health/Social Groups
Social Planning Council of Kitchener-Waterloo
68 Queen Street North
Kitchener, ON
N2H 2H2
Tel: 519-579-3800
Fax: 519-578-9185
info@waterlooregion.org
Waterloo Region Healthy Communities Coalition
Waterloo Square, P.O. Box 40117
Waterloo, ON
N2J 4V1
Tel: 519 575-4400
xmarc@region.waterloo.on.ca
Woolwich Healthy Communities
10 Parkside Drive, P.O. Box 370
St. Jacobs, ON
NOB 2NO
Tel: 519-664-3794
Fax: 519-664-2182
(inga@kermis.com)
(jfinney@wchc.on.ca)
Wilmot Healthy Communities Coalition
c/o Hillcrest Mennonite Church
1056 Huron Street
New Hamburg, ON
N3A 3E9
Tel: 519-662-1577
Business
Greater KW Chamber of Commerce
80 Queen Street North, P.O. Box 2367
Kitchener, ON

Contact Person
branch organizations in eight provinces and
members throughout Canada and beyond.
Ms. Brenda Thompson
(letter returned)
Knowledge exchange on water quality and
supply within the GRW; promote
responsibility and awareness of how
upstream pollution affects downstream
communities; identify and map historical
and current point sources of pollution
Mr. Larry Schut
Non-agricultural Source Materials
Specialist
Mr. Ken Hunsberger
President
(Letter returned)
Mr. Todd Turnbull
Information Manager
(letter returned)

Mr. Marc Xuereb

Ms. Inga Rinne or
Ms. Joy Finney

Ms. Jan Steckley
Assistant Pastor

Mr. Todd Letts
President
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Name

2.

3.

K.
1.

L.
1.

2.

3.

4.

N2H 6L4
Tel: 519-576-5000
Fax: 519-742-4760
Toll Free: 1-888-672-4282
Cambridge Chamber of Commerce
750 Hespeler Road
Cambridge, ON
N3H 5L8
Tel: 519-622-2221
Fax: 519-622-0177
Kitchener Downtown Business Association
53 Queen Street South
Kitchener, ON
N2G 1V8
Tel: 519-744-4921
Fax: 519-744-9143
E-mail: member@kitchenerdowtown.com
Sports and Recreation
Conestoga Sailing Club
256 King StreetNorth, P.O. Box 38077
Waterloo, ON
N2J 4T9
Tel: 519-638-5241
Resident/Neighbourhood Associations
Cedar Hills Neighbourhood Association
Kitchener
#1-107 Church Street
Kitchener, ON
N2G 2S3
Tel: 519-576-4353
E-mail: karen-taylorharrison11@rogers.com
Central Frederick Neighbourhood Association
CFNA c/o Downtown Community Centre
35B Weber Street West,
Kitchener, ON
N2H 3Z1
Tel: 519-578-1470
Email: cfna@bellnet.ca
Civic Centre Neighbourhood Association
CCNA c/o Downtown Community Centre
35B Weber Street West,
Kitchener, ON
N2H 3Z1
Tel: 519-744-3146
Victoria Park Neighbourhood Association
VPNA c/o Downtown Community Centre
35B Weber Street. West
Kitchener, ON
N2H 3Z1
Tel: 519-741-2501

Contact Person
Mrs. Mary-Sue Fitzpatrick
VP Policy

Mr. Greg Durocher
President/CEO

Mr. Marty Schreiter
Executive Director

Mr. Dave Meijer
Commodore

Mrs. Karen Taylor-Harrison

Mr. Mr. Paul Eichhorn

Ms. Donna Keuhl

Ms Sherria Grise

Page 12 of 16
updated 8/8/2007
10:54 AM

8/8/2007

5.

6.

7.

M.
1.

2.

3.

4.

5.

6.

Name
Sunfish Lake Association
c/o 1115-3 Cedar Grove Road
Waterloo, ON
N2J 3Z4
Tel: 519-888-0519
Mobile: 519-240-1648
Email: kevinthomason@mac.com
Beechwood North Association
326 Beechlawn Drive
Waterloo, ON
N2L 5S9
Email: sharon@ppgrp.ca
Beechwood West I Homes Association
142 Sandford Fleming Drive
Waterloo, ON
N2T 1C5
(519) 883-0173
Interested Parties – by Request
Mr. Brad Trussler
MATTAMY DEVELOPMENT CORP.
2360 Bristol Circle
Oakville, ON
L6H 6M5
Tel:.905-829-7690
Fax:905-829-2002
Ms. Barbara Robinson
243 Glasgow Street
Kitchener ON
N2M 2M3
Mr. Sam Head
Dryden Smith and Head
Planning Consultants Ltd.
54 Cedar Street North
Kitchener, ON
N2H 2X1
Ms. Mia Cox
Toyota
1055 Fountain St North, P.O. Box 5002
Cambridg, ON
N3H 5K2
Tel: 519-653-1111 ext. 3473
Fax: 519-653-9638
Mr. Brian Hiff
355 Chilligo Road
Cambridge ON
N3C 2V3
Tel: 519 654 9664
Mr. Ian Rawlings
Waterloo Region Home Builders Association
Cummings Cockburn Ltd

Contact Person
Mr. Kevin Thomason
President

Mr. And Mrs. Jim and Cathy Bolger
President

Mr. Howard Burton
President
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7.

8.

9.

10.

11.

12.

13.

14.

15.

Name
105 Lexington Road, Suite 17
Waterloo ON
N2J 4R7
Tel: 519-585-2255
Fax: 519-585-2269
Mr. Alex Serwaczek
171 Green Vista Drive
Cambridge, ON
N1T 1Y9
Mr. R.E. Flechner
P.O. Box 546
St. Clements, ON
N0B 2M0
Ms. Sarah Fretz
64 Peppler Street
Waterloo, ON
N2J 4P7
email: fretzrez@webgate.net
Mr. Mike Gilles
Tacoma Steckley & Associates Inc.
176 Speedvale Avenue West
Guelph, ON
N1H 1C3
Tel: 519-763-2000 ext. 13
Fax: 519-824-2000
Mr. Paul Britton
MHBC Planning Ltd
171 Victoria Street North
Kitchener, ON
N2H 5C5
Tel: 519-576-3650
Mr. Peter Fitzgerald, P.Eng.
Reid's Heritage Group
6783 Wellington Road 34, R.R. #22
Cambridge, ON
N3C 2V4
Tel: 519-658-6656
Fax: 519-654-9746
Mr. Frank Danner
P.O. Box 6006
New Hamburg, ON
N3A 2K6
Tel: 519-662-4560
Mr. Bill Green
GSP Group
72 Victoria Street South, Suite 201
Kitchener, ON
N2G 4Y9
Mr. John Perks
PEIL

Contact Person
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Name
16.

17.

18.

19.

20.

21.

22.

Contact Person

jperks@peil.net
Dr. Wayne J. Parker Ph.D., P.Eng.
Associate Professor
Dept. of Civil Engineering
University of Waterloo
Waterloo, ON
N2L 3G1
Tel: 519-888-4567 ext. 6324
Fax: 519-888-4349
Mr. Todd Letts
President & CEO
Greater Kitchener Waterloo Chamber of
Commerce
80 Queen Street North, P.O. Box 2367
Kitchener ON
N2H 6L4
admin@greaterkwchamber.com
Tel: 519-576-5000
Fax: 519-742-4760
Mr. Peter Huck
NSERC Chair in Water Treatment
Dept. of Civil Engineering
University of Waterloo
Waterloo, ON
N2L 3G1
pm2huck@uwaterloo.ca
Mr. Jerry Andrusko, B.Sc.
Degremont Canada
2010 Cameron Drive
Campbellville, ON
L0P 1B0
Tel: 905-854-3429
Fax: 905-854-3429
jerry.andrusko@degremont.com
Mr. Sam Sidawi P.Eng
Wardrop
6725 Airport Road, 6th Floor
Mississauga, ON
L4V 1V2
Sam.sidawi@wardrop.com
M. Adi Irani, P.Eng
AJ Clarke & Associates Ltd
25 Main Street West, Suite 300
Hamilton, ON
L8P 1H1
adi@ajclark.com
Mr. Mark Kindrachuk
Intermarket
166 Pearl Street, Suite 200
Toronto, ON
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Name

23.

24.

25.

26.

27.

M5H 1L3
Tel: 416 864 0040, ext. 210
Fax: 416 864 1737
mmk@mark-michael.com
Mr. Sam Head
Dryden Smith and Head Planning Consultants Ltd
54 Cedar Street North
Kitchener, ON
N2H @X1
Tel: 519-745-3540
Fax: 519-747-6960
samh@dsh.ca
CCL/IBI Group
105 Lexington Road, Suite 17
Waterloo ON
N2J 4R7
Tel: 519-585-2255 ext 225
Fax: 519-585-2269
kcobbe@ibigroup.com
www.cclconsultants.com
Mr. Sean Wilson, P.Eng.
70 Pioneer Tower Crescent
Kitchener ON
N2P 2W7
swilson@rim.com
Mr. Richard Hardie, MCIP, RPP
Richard A. Hardie & Associates Inc
260 Old Huron Road
Kitchener ON
N2R 1P8
Tel: 519-748-9049
Fax: 519-748-0803
richardhardie@rogers.com
Ms. Joyce Barker
44 Lawrence Street
Wellesley, ON
N0B 2T0
twincity@golden.net

Contact Person

Ms. Kelly Cobbe, P.Eng.
Manager of Engineering

Updated April 24, 2007.
G:\ca\KitchenerON\work\DOCUMENT\7000s\78148 - Waterloo WW Master Plan\Public
Consultation\Newsletter #1 mailout\Agency Contact List - to keep updated.doc

Page 16 of 16
updated 8/8/2007
10:54 AM

REGIONAL MUNICIPALITY OF WATERLOO
WASTEWATER TREATMENT MASTERPLAN STEERING COMMITTEE MEETING #1
MINUTES
DATE:
TIME:
PLACE:
FILE:

CHAIR:
PRESENT:

ABSENT:

ITEM

Tuesday, March 23, 2004
1:30 p.m.
Waterloo County Room
Regional Administration Building, 150 Frederick Street
E12-40/8779-40

T. Schmidt, ROW, Water Services
M. Anderson, GRCA
D. Andrews, ROW, Wastewater Operations & Maintenance
C. Barrett, ROW, Financial Services
J. Cavalcante, ROW, Water Services Engineering and Planning
K. Cober, ROW, Water Services Engineering and Planning
S. Cooke, GRCA
K. Eby, ROW, Planning, Housing, Community Services
B. Garibaldi, City of Waterloo
J. Haalboom, ROW, Planning & Works Committee
R. Kruger, Township of Woolwich
M. Murray, ROW, Transportation & Environmental Services
K. Patel, City of Cambridge
W. Roth, ROW, Planning & Works Committee
G. Stewart, City of Kitchener
J. Wideman, ROW, Planning & Works Committee

K. Curtis, ROW, Planning, Housing, Community Services
T. Dufresne, MOE Guelph
S. Ebrahim, ROW, Design & Construction
P. Odom, MOE Hamilton

DISCUSSION

1.

INTRODUCTIONS AND ADMINISTRATIVE ITEMS
T. Schmidt opened the meeting and thanked everyone for their attendance. After
everyone introduced themselves, T. Schmidt indicated K. Cober was the Region’s
project manager for the Master Plan and involved in coordinating activity on the
Master Plan.

2.

BACKGROUND
K. Cober presented background information regarding wastewater treatment in the
Region of Waterloo including major recent and current wastewater projects, the

ACTION

ITEM

DISCUSSION
Regional Growth Management Study and preliminary long term wastewater flow
projections.
J. Haalboom inquired about the adequacy of the capacity of the Kitchener
Wastewater Treatment Plant (WWTP) and the need for expansion.
T. Schmidt clarified that the capacity of the Kitchener WWTP is adequate for the
next 20 years but it may not be adequate for the next 40 years.
M. Murray contributed that the issue is about development on the East side and
where wastewater will go from there.
G. Stewart inquired about the quality of the wastewater that will be going into the
Grand River in the future.
T. Schmidt indicated that, in general, the effluent quality will need to continue to
improve as discharge quantities increase.

3.

OBJECTIVES
K. Cober presented the objectives for the Wastewater Treatment Master Plan
(WWTMP) draft mission statement which included the overall plan for provision
and upgrading of facilities for the Region’s need in accordance with the Region’s
Growth Management Strategy to the year 2045.
M. Murray added that the Master Plan will concern the overall picture while the
details will be decided on by individual projects later on.
J. Wideman raised concern over how the Region determines future flows if it is
unknown what type of industry may settle here and the impact that industry may
have on predicting WWTP expansion.
T. Schmidt and M. Murray spoke to J. Wideman’s concerns.
M. Anderson suggested that it would be beneficial to add into the objective
something about meeting the needs of the Region in an environmentally sustainable
fashion.
T. Schmidt asked all members of the WWTMPSC to forward any comments or
questions on the objectives to K. Cober.

4.

COMMITTEE TERMS OF REFERENCE
K. Cober presented the WWTMPSC Terms of Reference such as providing input,
information and advice; reviewing terms of reference for consulting assignment;
Page 2

ACTION

ITEM

DISCUSSION
attending either stakeholder workshops or public consultation centres and providing
input into the material and the format of the materials presented at the centres.
J. Haalboom raised concern over the cost of stakeholders workshops vs. public
information centres and the impact hosting these will have on the total cost of the
project.
T. Schmidt expressed that sufficient funds will be available for either method and
that the Region will use the one that will garner the most public input.
J. Haalboom questioned whether the Region has a philosophy in the mission
statement about water use.
K. Eby replied that within the Regional plan there is policy promoting water
conservation initiatives especially with new industry. In this way both water quality
and quantity are protected.
T. Schmidt mentioned that industry building new facilities should build water
conservation strategies in at the start.
J. Haalboom asked if the WWTMP could accommodate putting pure water back in
the Grand River.
T. Schmidt replied that the Region uses a model to prove that the water that goes
back into the Grand will not cause harm.
K. Cober added that there is a policy framework of water quality objectives in place
at the provincial level to protect the general user.
S. Cooke added that it is important to look at the impact and cumulative effects of
wastewater treatment plants on the Grand River.

5.

CONSULTANT TERMS OF REFERENCE
K. Cober reviewed the Consultant Terms of Reference going through the handout
Wastewater Treatment Master Plan – Consultant Information Package.
M. Murray expressed concern about project focus regarding gathering information
that is directly relevant to project/objective.
S. Cooke mentioned that GRCA already has bench mark data.
R. Kruger mentioned there is data from 1994 that would still be valid.
K. Cober clarified the Region will be using all existing data and the attention focus
would be on gathering data/information to fill the gaps.
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ACTION

T. Schmidt stressed that the project focus should be on continuing the work that has
started such as filling in the research and information gaps. Some areas will need
very little work and some areas will need a lot of work.
M. Murray added that the Region needs to highlight to consultants what Region’s
focus and needs are.
K. Eby noted that Breslau and the whole east side lands should be reviewed with
respect to options and using new technologies that are available to the Region.
M. Murray felt that there should be more attention paid to task 5 and that servicing
to not only Breslau but the whole east side ought to be separated out as a new task.
T. Schmidt mentioned that this is a chance for local municipalities to really
concentrate on planning.
K. Eby added that the Region might have opportunity to direct industry where to
build according to type of servicing in certain areas.
R. Kruger indicated that the area municipalities may need to revisit their Master
Servicing strategies.
J. Wideman agreed it makes sense to have new system and more development of
wastewater infrastructure where it is easiest and least costly to implement such as
brownfield vs. greenfield. The study should look at the outer limits in terms of
emerging technology alternatives.
Various alternatives were suggested for exploration of implementation on the east
side.
6.

NEXT STEPS/CONSULTANT SELECTION PROCESS
K. Cober presented an overview of the Consultant Selection Process.
T. Schmidt stated it is desirable to give consultants specific direction but not so
specific as to get own ideas back from them.
W. Roth expressed concern over the integrity of the tendering process based on the
weighting that fee receives.
T. Schmidt responded that this can be avoided using a two step process which
involves giving consultants enough information to prepare a tender. Once tenders
are received a short list of consultants is formed to which more information is
imparted and the final selection is done from the short list.
J. Wideman suggested that he would like to see consultant cost weighted at 10%.
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ACTION

Project teams along with council representatives will be selecting the consultant.
Project completion is targeted for mid-2005.
7.

OTHER BUSINESS

8.

NEXT MEETING
Thursday, June 24, 2004, 2:00 p.m. – 4:30 p.m.
Fall Meeting: Thursday, September 16, 2004, 2:00 p.m. – 4:30 p.m.

9.

ATTACHMENT(S)
Presentation Slides

Minutes prepared by Coleen Schnurr
DOCUMENT NAME: 93473-v1-WASTEWATER_Treatment_MASTER_PLAN_STEERING_COMMITTEE_MEETING_MARCH_24__2004_MEETING_#1.DOC
DOCUMENT #: 93473
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MUNICIPALITY OF WATERLOO
WASTEWATER TREATMENT MASTERPLAN STEERING COMMITTEE MEETING #6
MINUTES
DATE:
TIME:
PLACE:
FILE:

CHAIR:
PRESENT:

ITEM
1.

Thursday, May 4, 2006
2:30 p.m.
Room 110
Regional Administration Building, 150 Frederick Street
E12-40/8779-40

Nancy Kodousek, RMOW, Director, Water Services
W. Roth, RMOW, Planning & Works Committee
J. Haalboom, Regional Councillor
T. Schmidt, RMOW, Commissioner, T&ES
B. Garibaldi, City of Waterloo
R. Shamess, City of Kitchener
C. Robertson, City of Cambridge
R. Kruger, Township of Woolwich
D. Andrews, RMOW, Water Services, Wastewater O & M
K. Curtis, RMOW, Planning, Housing, Community Services
J Cavalcante, RMOW, Water Services, Engineering and Planning
K. Cober, RMOW, Water Services, Engineering and Planning
C. Bogusat, RMOW, Finance
M. Anderson, GRCA
B. Ryter, MOE, Hamilton
J. Haasen, Earth Tech Canada Inc.
J. Gemin, Earth Tech Canada Inc.

DISCUSSION
INTRODUCTIONS, AMINISTRATIVE ITEMS, PREVIOUS MINUTES
N. Kodousek requested that any comments on the previous minutes be forwarded
to K. Cober.
The meeting proceeded to Item 3 from Item 1 on the agenda to accommodate
K. Curtis’ time constraints.

3.

APPROACH TO COMPLETING MASTER PLAN
K. Cober gave a Power Point presentation outlining the steps to be taken to
complete the Wastewater Treatment Master Plan (WWTMP). Slides included:
opening statement, purpose statement, update projected wastewater flows and
loadings, east side lands, alternative location 1, alternative location 2, alternative
location 3, evaluation, consultation and project milestones.

2.

UPDATE ON PLANNING ISSUES
K. Curtis provided an update on planning activities related to the WWTMP since the
last Steering Committee meeting. In the summer of 2005, the Province of Ontario’s
“Places to Grow Strategy” (PGS) was circulated for comment with significant
planning implications. These implications included modified planning horizons, an
increased rate of growth, new density requirement and increased re-urbanization
targets. As a result, it was necessary to cease work on the WWTMP until the
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ITEM

DISCUSSION
development forecasts on a wastewater treatment area basis being used in the
master plan could be reviewed and revised. It is anticipated that the PGS will be
finalized by the province in the next few weeks. The PGS forecasts that the
Region’s population and employment will reach 729,000 and 366,000 respectively
by year 2031. The province is not expected to revisit the forecasts for at least five
years.

2.2

EAST SIDE LANDS/401-97 INDUSTRIAL PARK
In March 2006, Regional planning staff presented a report regarding an inventory of
available industrial and business lands in the Region. This report was prepared
with input from area municipalities, business and other stakeholder representatives.
The report identified an immediate priority for expanding the urban are boundaries
to provide an additional 300 Ha of serviced large lot industrial or business lands.
Regional planning staff are preparing a structure plan to help coordinate efforts for
the development of the East Side lands so that the 300 Ha of serviced industrial
and business lands can be brought on quickly and efficiently while allowing for
potential future development of the East Side lands. The 401/97 Industrial Park is a
also being expanded to provide for unserviced industrial lands. Public Information
Centers are planned for May 31 and June 1 with report to Council planned for late
June 2006.

4.

CONSULTATION
Input is needed from various agencies and municipalities therefore a number of
workshops and three open houses (north, south and central) have been scheduled
beginning in January 2007. Subsequently the WWTMP will be up for public review
for 30 days.
Concern was expressed regarding how the 125 acres in Wilmot will fit into the plan.
J. Cavalcante noted that a detailed review of servicing in Baden and New Hamburg
is planned to begin in 2007.
It was noted that Six Nations, City of Brantford and City of Guelph out to be kept in
the loop for Waterloo Region’s WWTMP.

5.

PROJECT SCHEDULE
The current project schedule was developed by Earth Tech and Regional staff
which shows the WWTMP being finalized in Spring 2007. The schedule will
undergo ongoing review to identify any possible means of achieving an earlier
completion. Items reviewed regarding project schedule include dates and
milestones.

6.

OTHER BUSINESS – FEE EXTENSION
Region staff have received a request from Earth Tech for an increase in the fee limit
for the project to deal primarily with revisiting the wastewater flow and land
forecasts and revising the modeling analysis. A report will be presented to Planning
and Works Committee in June recommending the budget limit increase.

7.

NEXT MEETING
Wednesday, November 29, 2006
2:30 p.m.
Room 110
Region of Waterloo
150 Frederick Street

Minutes prepared by Coleen Schnurr
DOCUMENT NAME: WWTMPSC Meeting #6 – May 4, 2006
DOCUMENT #: 285926

ACTION

ITEM
8.

DISCUSSION
HANDOUT(S)
1) Slides from presentation by K. Cober

DISTRIBUTION LIST:
B. Garibaldi, City of Waterloo
B. Ryter, MOE
C. Barrett, RMOW
C. McMullen, RMOW
C. Bogusat, RMOW
D. Andrews, RMOW
D. Marks, Burnside
D. Serrati, RMOW
J. Moulton, MOE
J. Haalboom, Council, RMOW
J. Wideman, Council, RMOW
J. Haasen, EarthTech
J. Cavalcante, RMOW
K. Cober, RMOW
K. Curtis, RMOW
K. Eby, ROW
L. Burzese, MOE
N. Kodousek, RMOW
P. Quackenbush, EarthTech
R. Kruger, Township of Woolwich
R. Shamess, City of Kitchener
C. Robertson, City of Cambridge
S. Cooke, GRCA
T. Dufresne, MOE
T. Schmidt, RMOW
W. Roth, Council, RMOW
M. Anderson, GRCA
G. Whittington, Township of Wilmot

Minutes prepared by Coleen Schnurr
DOCUMENT NAME: WWTMPSC Meeting #6 – May 4, 2006
DOCUMENT #: 285926
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MUNICIPALITY OF WATERLOO
WASTEWATER TREATMENT MASTERPLAN STEERING COMMITTEE MEETING #7
MINUTES
DATE:
TIME:
PLACE:
FILE:

CHAIR:
PRESENT:

ITEM

Friday, December 15, 2006
2:30 p.m.
Room 110
Regional Administration Building, 150 Frederick Street
E12-40/8779-40

T. Schmidt, RMOW, Commissioner, T&ES
J. Haalboom, Regional Councillor
J. Wideman, Regional Councillor
B. Garibaldi, City of Waterloo
C. Robertson, City of Cambridge
R. Kruger, Township of Woolwich
J Cavalcante, RMOW, Water Services, Engineering and Planning
D. Andrews, RMOW, Water Services, Wastewater O & M
K. Curtis, RMOW, Planning, Housing, Community Services
S. Cooke, GRCA
M. Anderson, GRCA
T. Dufresne, MOE, Guelph
J. Haasen, Earth Tech Canada Inc.
J. Gemin, Earth Tech Canada Inc.
D. McLeod, Earth Tech Canada Inc.

DISCUSSION

1.

INTRODUCTIONS, AMINISTRATIVE ITEMS, PREVIOUS MINUTES
Individuals attending the meeting introduced themselves at the beginning of the
meeting as per usual.

2.

WORK PROGRAM OVERVIEW – EARTH TECH CANADA
A PowerPoint presentation was made by J. Gemin, J. Haasen and D. McLeod of
Earth Tech.
The presentation consisted of five parts:
2.1
Progress from Previous meeting (J. Haasen)
2.2
Additional River Monitoring (J. Gemin)
2.3
Modeling – output (J. Gemin)
2.4
Tech Memo 4 – Technology Overview (J. Gemin)
2.5
East Side Servicing (D. McLeod)
Discussion regarding feasibility and suitability of grey water usage followed.
Remarks on the topic of using grey water included problems with cross
contamination, lack of infrastructure in the Region to support its use, possible
installation of pipes for grey water in areas yet to develop and high cost to
implement in areas with established infrastructure.

3.

FUTURE ACTIVITIES AND SCHEDULE UPDATE
Public Information Centers to be held the third week of April 2007.

ACTION

ITEM

DISCUSSION
A presentation to Council likely in the third week of May 2007. If a second
presentation to Council is needed it will be made in late June 2007.
A newsletter to the public to be sent out by the end of January 2007.

4.

OTHER BUSINESS
Questions were raised regarding advanced nutrient removal, the impact of
wastewater treatment plant effluents on the Grand River, the need to evaluate the
collective impact of wastewater treatment plants on the Grand River as opposed to
the impact of a single wastewater treatment plant and suitability of data used to
base conclusions on.
It was requested that a copy of the presentation be circulated to all steering
committee members.
It was noted that the goal of the WWTMPSC is to find workable solutions.
S. Cooke requested a copy of the ASI Grand River monitoring report.
C. Robertson requested a copy of Tech Memo #7.
J. Cavalcante to obtain a copy of the PowerPoint presentation to be distributed to all
committee members.

5.

NEXT MEETING
Wednesday, March 21, 2007
11:00 a.m. – 2:00 p.m. (Lunch will be provided.)
Room 110 (First floor)
Region of Waterloo
150 Frederick Street

6.

ATTACHMENT(S)
1) Slides from presentation by Earth Tech Canada Inc. (December 15, 2006)

DISTRIBUTION LIST:
B. Garibaldi, City of Waterloo
B. Ryter, MOE
C. Barrett, RMOW
C. McMullen, RMOW
C. Bogusat, RMOW
D. Andrews, RMOW
D. Marks, Burnside
D. Serrati, RMOW
J. Moulton, MOE
J. Haalboom, Council, RMOW
J. Wideman, Council, RMOW
J. Gemin, Earth Tech
J. Haasen, Earth Tech
J. Cavalcante, RMOW
K. Curtis, RMOW
K. Eby, ROW
L. Burzese, MOE
N. Kodousek, RMOW
P. Quackenbush, Earth Tech
Minutes prepared by Coleen Schnurr
DOCUMENT NAME: v2_WWTMPSC Meeting #7 – December 15, 2006
DOCUMENT #: 350055
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R. Kruger, Township of Woolwich
R. Shamess, City of Kitchener
C. Robertson, City of Cambridge
S. Cooke, GRCA
T. Dufresne, MOE
T. Schmidt, RMOW
W. Roth, Council, RMOW
M. Anderson, GRCA
G. Whittington, Township of Wilmot

Minutes prepared by Coleen Schnurr
DOCUMENT NAME: v2_WWTMPSC Meeting #7 – December 15, 2006
DOCUMENT #: 350055

MUNICIPALITY OF WATERLOO
WASTEWATER TREATMENT MASTERPLAN STEERING COMMITTEE MEETING #8
MINUTES
DATE:
TIME:
PLACE:
FILE:

CHAIR:
PRESENT:

Wednesday, March 21, 2007
11:45 a.m.
Room 110
Regional Administration Building, 150 Frederick Street
E12-40/8779-40

J Cavalcante, RMOW, Water Services, Engineering and Planning
W. Roth, RMOW, Planning & Works Committee
J. Haalboom, Regional Councillor
T. Schmidt, RMOW, Commissioner, T&ES
B. Garibaldi, City of Waterloo
D. Mansell, City of Kitchener
C. Robertson, City of Cambridge
R. Kruger, Township of Woolwich
D. Andrews, RMOW, Water Services, Wastewater O & M
K. Curtis, RMOW, Planning, Housing, Community Services
J. Bicudo, RMOW, Water Services, Engineering and Planning
C. Bogusat, RMOW, Finance
M. Anderson, GRCA
J. Haasen, Earth Tech Canada Inc.
J. Gemin, Earth Tech Canada Inc.
S. Cooke, GRCA
N. Kodousek, RMOW, Director, Water Services
K. Denouden, Regional Councillor
D. Bruyere, RMOW, Water Services
J. Wideman, Regional Councillor
D. Serrati, RMOW, Design and Construction
P. Quackenbush, Earth Tech Canada Inc.
J. Arthur, MOE Hamilton

ITEM

DISCUSSION

1.

INTRODUCTIONS, AMINISTRATIVE ITEMS, PREVIOUS MINUTES
S. Cooke was missed on the attendance list for the previous minutes but has since
been added to the list on the previous minutes.

2.

WORK PROGRAM OVERVIEW – EARTH TECH CANADA
J. Haasen presented a slide show complete with several handouts (Slides, RMOW
Wastewater Treatment Master Plan Tables 2.1, 2.5 and 2.17, Figures 2.1 (Existing
and Future (2041) WWTP Service Areas/Flows), 7.4 (East Side Community Grand
River Trunk Modified), Drawing No. 78148-3 (Options 2 and 3 Potential Service
Area), 4 colour maps of the Galt WWTP, Hespeler WWTP, Kitchener WWTP,
Preston WWTP), WWTP Master Plan Implementation Schedule (11 X 17 Excel
spreadsheets) and Summary of Treatment Scenarios).
Topics covered included: Background work completed, basis for WWTP future
needs, WWTP needs by facility, Capital planning (works, facility, timing, estimated

ACTION

ITEM

DISCUSSION

ACTION

cost) and EA/consultation completion. For greater detail, please refer to the
slideshow handouts.
3.

4.

SCHEDULED DEADLINES
•
Tech Memo 5 and 8 - March 30
•
Tech Memo 10 and 11 – April 13
•
Information for public presentations to be submitted to Water Services –
April 16
•
Project Team meeting – April 19
•
Report regarding project update to Planning and Works committee –
April 24
•
Public information sessions – May 1, 2 and 3 in Cambridge, Waterloo and
Kitchener, respectively
•
Final report on WWTMP and 30 day public review for Regional Council
July 4

ETC
ETC
ETC
RMOW
RMOW
ETC/RMOW

RMOW

DISCUSSION
Discussion centered on the capacity of the Kitchener WWTP, what it would take to
implement nitrification at that facility, the overall health of the Grand River (including
such issues as storm water, WWTP effluent, spills, rural water quality program,
farmers discharging into the river and being upstream of Brantford) and measures
that the Region can take to ensure the health of the Grand River in the future.
It was requested that further clarification be made with respect to the issues
involved in upgrading the Kitchener WWTP such as what improvements will be
achieved in terms of effluent quality once (i) Biosolids MP work is completed; (ii)
Train 3 is completed; and (iii) Train 2 is upgraded.
All public documents issued heretofore are posted on the Region’s website. They
include:
Notices
Notice of Commencement*(PDF 2 pages)
Newsletters
Issue #1 (PDF 4 pages)
Issue #2 (PDF 4 pages)
Workshop Results
Workshop #1 presentation (PDF 22 pages)
Workshop #1 Summary Report* (PDF 10 pages)

Summaries of tech memos to be posted on the internet following the 30 day public
review.
5.

NEXT MEETING
TBA

6.

LIST OF HANDOUT(S)
1) Slides
2) RMOW Wastewater Treatment Master Plan Tables 2.1, 2.5 and 2.17
3) Figures 2.1 (Existing and Future (2041) WWTP Service Areas/Flows), 7.4 (East
Side Community Grand River Trunk Modified)

Minutes prepared by Coleen Schnurr
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DOCUMENT #: 372495

ETC

ITEM

DISCUSSION
4) Drawing No. 78148-3 (Options 2 and 3 Potential Service Area)
5) Four colour maps of the Galt WWTP, Hespeler WWTP, Kitchener WWTP,
Preston WWTP)
6) WWTP Master Plan Implementation Schedule (11 X 17 Excel spreadsheets)
7) Summary of Treatment Scenarios

DISTRIBUTION LIST:
B. Garibaldi, City of Waterloo
B. Ryter, MOE
C. Barrett, RMOW
C. McMullen, RMOW
C. Bogusat, RMOW
C. Robertson, City of Cambridge
D. Andrews, RMOW
D. Bruyere, RMOW
D. Marks, Burnside
D. Mansell, City of Kitchener
D. Serrati, RMOW
J. Bicudo, RMOW
J. Moulton, MOE
J. Gemin, Earth Tech
J. Arthur, MOE Hamilton
J. Haalboom, Council, RMOW
J. Haasen, EarthTech
J. Wideman, Council, RMOW
J. Cavalcante, RMOW
J. Bicudo, RMOW
K. Curtis, RMOW
K. Denouden, Council, RMOW
K. Eby, ROW
L. Burzese, MOE
M. Anderson, GRCA
N. Kodousek, RMOW
P. Quackenbush, EarthTech
R. Kruger, Township of Woolwich
S. Cooke, GRCA
T. Dufresne, MOE
T. Schmidt, RMOW
W. Roth, Council, RMOW
G. Whittington, Township of Wilmot

Minutes prepared by Coleen Schnurr
DOCUMENT NAME: WWTMPSC Meeting #8 – March 21, 2007
DOCUMENT #: 372495
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REGIONAL MUNICIPALITY OF WATERLOO
TECHNICAL WORKSHOP – RECEIVING WATER ASSESSMENT
DISCUSSION SUMMARY
PROJECT NAME:
REGION OF WATERLOO WASTEWATER TREATMENT MASTER PLAN
WEDNESDAY, APRIL 27TH, 2005
DATE:
9:30 AM – 4:00 PM
TIME:
ROOM 110 - REGIONAL OFFICES
LOCATION:
ATTENDEES:
Karl Cober
REGION OF WATERLOO
Jorge Cavalcante
David Andrews
Nancy Kodousek
Thomas Schmidt
John Haasen
EARTH TECH (CANADA) INC.
Patty Quackenbush
Joe Gemin
Mark Anderson
GRCA
Sandra Cooke
Lorrie Minshall
Andre Schnell
MOE
Lindsey Burzese
Shawn Michajluk
ENVIRONMENT CANADA

Item
1

2

DOW ASSOCIATES

Don Weatherbe

ENVIROSIM

Rich Jones

ASI GROUP

Trion Clarke

PART A – INTRODUCTION/WORKSHOP OBJECTIVES/SCENARIOS (ROW/ ETC)
• Shawn – are objectives annual or monthly averages
o Monthly for phosphorus
• Don – should include actual ammonia concentrations from WWTPs on charts (not just loads)
– {existing data for Scenario 1a}
o ETC to include this information in report
• Andre – question regarding toxicity evaluation on ammonia
o Will be addressed in process
• Don – toxicity at end-of-pipe vs. chronic toxicity; will process include review of chlorine
toxicity etc? receiving water assessment – need feedback from MOE on toxicity e.g. metals
toxicity; need to evaluate effluent characteristics and do end-of-pipe assessment
• Andre – MOE has revised procedure F5-2 in draft; moving to end-of-pipe approach; soon to
be circulated for comment on EBR
PART B – WATER QUALITY IN GRAND RIVER (GRCA)
• Karl – what form is nitrogen in river;
o Mark responded that all dissolved N is as ammonia or nitrate
• Lindsey – were composite samples averaged
o Trion – samples were composited in field

Technical Workshop Discussion Summary
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PART C – RIVER MONITORING PROGRAM OUTLINE (ASI)
• Lindsey – compare field measured DO to real-time monitoring stations
o Mark responded that field measured DO was compared to GRSM but not
specifically to on-line stations as the locations differ; however, could compare to
closest stations, where practical
PART D – GRSM (GRCA)
• Karl – comparison of field monitoring vs. model prediction – line shown is not 1:1 ratio
o Line shown is regression line; in general, GRSM is outputting lower values than
field data
o Possible reasons include: time step in model doesn’t match exactly; stations don’t
match up
• Andre – how was effluent objective input into model
o Model was distributed around effluent performance objective (as median) with
upper limit at assumed performance criteria (max)
• Andre – noted no difference between scenarios 2 & 3
o Very little difference between these scenarios (scenario 3 has same ammonia limits
but new nitrate limits) – because N is not a limiting nutrient; lots of N available in
river – system is phosphorus limited
• Karl questioned why no difference as ecosystem likely changes as form of nitrogen changes
and % nitrate increases
o Don/Trion – plants may show preference for ammonia-N but does not change
metabolic function; what will make a difference is whether N is in inorganic vs.
organic form
o Trion – plant metabolism/growth rate not effected; applicable to algae and
macrophytes; however, zoological organisms will be affected by toxic levels – will
respond to forms of nitrogen
o Don – if N is limited, would affect DO; but because in excess no effect of nitrogen
reduction; therefore no incentive to nitrify – only if approaching toxicity guideline
limits
• Don – CCME objective for nitrate should be considered
• Sandra Cooke (GRCA) noted that nitrate limits are being considered in some areas
• Lindsey – concern of focus is on DO; need to also consider other parameters; need to
recognize limitations of the model – need to make generalizations for other parameters
o Mark indicated that GRSM can consider other parameters; not calibrated to the
same extent as DO
• Joe – how good is model at predicting other parameters
o Mark has looked at TP with model – model provides results in same range as the
PWQM stations; difficult to make direct comparison because model does random
input generation;
o Lindsey suggested running model in pseudo “steady state” with constant input
o Mark – other limitation is that model is set up in defined reaches – can’t split into
smaller segments
• Lindsey – MOE will look at near field at individual plant level; in this holistic approach we
should look at impacts of certain parameters

Technical Workshop Discussion Summary
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PART D – GRSM (GRCA) [CONT’D]
• Lorrie – under Hemson population projections – will be approaching higher populations sooner
than shown in the 2026 and 2046 projections
o Jorge – Region is trying to phase treatment at the plants; reaching population
sooner means expediting phasing sooner
• Don – may be more cost effective to implement upgrades at some plants than others
o Joe – this is reason for looking at “trading” flows and loads
• Lindsey – model calibrated in 1998; validated in 2004?
o Mark – tried to get a good fit to all years; initially calibrated to 1998 but then tried
to fit all (documented in memo)
• John – asked whether there are any concerns with the use of GRSM
o Lindsey – concern over DO; needs to see input data
• Don – observations on Speed River DS of Hespeler WWTP – spike in low DO occurrences –
low aeration could explain the results; Grand River – discharge at Kitchener and high biomass
o Mark – appears to be non-WWTP causes occurring on Speed at Hespeler
• Andre – is Biosolids master plan incorporated into loadings?
o Kitchener includes current lagoon supernatant loading
PART E – CORMIX (ASI)
• Lindsey – any overlaps in mixing zones
o Trion – not observed in preliminary results
• Don – would be useful to show River objective for ammonia to compare to output
• Lindsey – flow target vs. 7Q20; flow targets will not be approved in C of A; 7Q20 is MOE
policy; flow targets were not met in recent years
o Discussion on definition of 7Q20 – lowest 7 day average flow for which flows
exceed this value 95% of the time and fall below this value 5% (based on 20 years
of historical data)
o Dwight Boyd (GRCA) is currently reviewing low flow data for the ecological flow
needs study
o 7Q20 could be used for nitrogen mass balance
o Lorrie – 7Q20 will not be much different from low flow
• Don – need to consider zone of passage in concentration calculation
o Lindsey – mass balance should not use full river width
• Don – what are the questions answered by Cormix?
o Trion – don’t want elevated concentrations overlapping; future scenarios –
limitations of mixing zones at given distance downstream of plant
• Don – model indicates that the plume goes to a certain point and then is stable; need to derive
PWQO for unionized ammonia at edge of mixing zone; initial dilution is quite large; need to
compare to total ammonia concentration (derived from acceptable unionized ammonia); need to
do mass balance
• Don – mixing zone study was done by GRCA
o Mark will provide a copy of this study
• Don – target for mixing zone study – 50%/60%?

Technical Workshop Discussion Summary
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PART F – BIOWIN (ENVIROSIM)
• Andre – TP removals requiring higher chemical quantities and produce higher biosolids; this is
not incorporated into Biosolids Master Plan
o John – may need to consider Bio-P process
• Andre – has this approach (i.e. Biowin) been used in a Master Plan elsewhere
o Rich – more typically used at design level
o John/Joe – not typical of master plan – done for three reasons: integration;
receiving water (complexity of watershed – drinking water; # inputs); Region
proactive
o Joe – also many plants restricted for space – allows us to review options to provide
treatment
o John – reacting to river quality information
PART G – REVIEW OF OBJECTIVES/NEXT STEPS
• Lorrie – where in combined output from models would we address accumulated ammonia in
winter conditions (under ice) – GRCA has issues with ammonia transfer downstream causing
problems with drinking water treatment
o Requires steady state mass balance, with some or no decay
o Trion – two winter sampling days were under ice – did not note elevated values
o Cormix did not consider ice cover
o 3 reasons to nitrify – drinking water intakes downstream (i.e. interference with
water treatment); toxicity; oxygen demand
• Lorrie – are ROW’s decisions sensitive to Guelph’s impacts on the Grand River
o John – Guelph will need to go through same process
o Karl – iterative approach; final round may include increased flow at Guelph with
assumptions about treatment
o Lorrie – to bring up at Water Managers Meeting
o Mark – could use what is in existing Guelph C of A
• Sandra – Region should be interested in regaining assimilative capacity, e.g. Speed River
• Parameters of Concern: TN/ammonia; TP; chlorides
o Local impact but also whole watershed; coordinate point and non-point sources

8

WRAP-UP
 Karl – thanked all for attending and for their participation
 ETC to set up meeting with MOE to discuss mixing zone issue, etc.
 Please provide comments to ETC or Region by Friday May 13th

9

ADJOURNMENT

Should any errors or omissions be noted, please advise the writer within ten (10) days of the date of these
minutes otherwise they will be deemed accurate as presented.
Very truly yours,
Earth Tech (Canada) Inc.
Patty Quackenbush
Project Engineer
P:\DOCUMENT\7000s\78148 - Waterloo WW Master Plan\Meetings\Technical Workshop Discussion Summary v2.doc

Waterloo Wastewater Treatment Master Plan
Public Information Centres
SUMMARY REPORT

May 17th 2007

515 Consumers Road, Suite 201,
Toronto, Ontario, Canada M2J 4Z2
Tel: +1 (416) 410-3888
Fax: +1 (416) 536-3453
Web: www.lura.ca

Region of Waterloo Wastewater Treatment Master Plan
Public Information Centres Summary Report

This Summary Report has been prepared by Lura Consulting on behalf of the Region of
Waterloo’s Water Services. Lura Consulting has been retained as the public
consultation consultant for this project. The overall purpose of the report is to
provide a summary of the perspectives and issues raised by participants at the public
information sessions.
1.0

Introduction

A series of three public information sessions were conducted as part of the Region of
Waterloo Wastewater Treatment Master Plan. These were held from 4:30 to 8:30 P.M.
at the following locations:
x
x
x

May 1st, 2007 – Cambridge Center Mall, 355 Hespeler Road, Cambridge
May 2nd, 2007 – Conestoga Mall, 550 King Street North, Waterloo
May 3rd,, 2007 – Region of Waterloo, 150 Frederick Street, Kitchener

The purpose of the public information sessions was twofold: (1) To provide the
community with an opportunity to learn more about the proposed Wastewater
Treatment Master Plan (WWTMP) and; (2) To receive feedback on the WWTMP from
participants.
Public Information Centre (PIC) Publicity
A range of methods were used to publicize the open house:
x
x
x

x
x

Email notification to Region Council and staff;
Invitations were mailed to the project database of about 122 individuals and
organizations.
Public notices were published April 27th and May 1st, 2007 in the Regional
Libraries and in following local Community Newspapers: The Record, Cambridge
Reporter, Cambridge Times, Waterloo Chronicle, New Hamburg Independent,
Woolwich Observer, Ayr News, and The Independent (Elmira).
Wastewater Treatment Master Plan Newsletter.
The official project website,
http://www.region.waterloo.on.ca/web/region.nsf/97dfc347666efede85256e5900
71a3d4/3d1d45ad4af6b9e885256ffe00672b4f!OpenDocument

Public Information Centre
The overall format for the session was a conventional public information centre setting,
where participants could drop by during the specified session hours, view display boards
with information about the project, and speak one-on-one with Region of Waterloo
personnel and the EarthTech consulting team. A series of informative panels displayed
key information regarding the Wastewater Treatment Master Plan using charts,
geographical maps, and photographic images. Each participant was offered a comment
form that could be submitted at the meeting, or until May 10th, 2007. The comment
form included the following questions:
1. What brought you to this public information centre today? (i.e. interested in
wastewater issues)
2. In your opinion, what are the impacts of wastewater treatment strategies on your
community? Please elaborate.

Lura Consulting
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3. Do you support the proposed recommendations? Yes __
i.
ii.

No__

If not, what are your major concerns?
How would you like to see the proposed recommendations refined or
changed?

4. Do you have any questions or comments regarding the information presented at this
Public Information Centre or any other comments on the Wastewater Treatment
Master Plan project?
5. How were you notified of this meeting?

Ƒ Wastewater Treatment Master Plan
Newsletter
Ƒ Advertisement in Community
Newspaper
Ƒ Other, please specify

Ƒ Region website
Ƒ Word-of-mouth

A copy of the PIC invitation letter, and PIC advertisement are included as Appendix A.

2.0

Who Participated

Approximately 50 people attended the public information centres and signed in at the
registration. Participants included residents of the area, business owners located in the
Region of Waterloo, members of the local Conservation Authority, consultants involved
in the wastewater treatment and planning sectors, developers/landowners in the
Region, representatives of government agencies, environmental organizations,
neighbourhood associations, and university students.

3.0 Summary of Participant Feedback and Key Themes
What follows is a summary of participant comments emerging from the PICs. The
complete set of participant comments, as submitted on the comment forms, is included
in Appendix B. Copies of the sign-in sheets are included as Appendix C.
Many participants commented on the same themes, with varying opinions. As such,
both benefits and concerns as expressed by participants are outlined, as they relate to
each key theme. The frequency with which the opinions were expressed on the
feedback forms is presented in parenthesis (X).
The summary has been prepared based on:
x
x
x

A review of the eight participant comment forms completed and submitted by
open house participants prior to May 10, 2007;
Post open house comments received through e-mail; and
Feedback received through discussions with project team members during the
PICs.

Lura Consulting
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3.1 Public Interest in Attending the Public Information Centres
According to the comment forms, a few participants attended as concerned citizens.
Some participants expressed general interest in the WWTMP and how it will impact
other communities. Other participants were particularly interested in wastewater
issues with respect to pollution and water quality in the Grand River. Individuals
expressed interest in different facets of wastewater treatment plant (WWTP) operation
including spillage, odours and limited capacity.









Concerned citizen (2);
Interest in Wastewater Treatment Master Plan and how it will affect other
municipalities (2);
Concerned regarding spills/odours from WWTPs (e.g. Kitchener) (2);
Interested in wastewater issues including cumulative impacts on the Grand River
from wastewater and rural/urban non-point sources (2);
Work with a related environmental organization (1);
Interest in developable lands, capacity and timing (1);
Concern regarding limited capacity of St. Jacobs WWTP (1); and
Interest in Hespeler WWTP (1).

3.2 Wastewater Treatment Strategy Impacts on Communities
Participants indicated that lack of sustainable development and standby power, as well
as low capacity of WWTPs impact upon their communities. Environmental concerns
regarding environment, water quality, wastewater treatment plants, infrastructure and
development were also expressed.
Environment/Well-Being
Specifically participants indicated that:
x
x
x
x
x
x

Local environment and local quality of life impacted by water quality (1);
Odours from Kitchener and Hespeler WWTPs inconveniences area residents (2) ;
Air and water quality; (1);
Overall quality of life in the Region of Waterloo (1);
Health concerns during misting of WWTPs to mask odours (1); and
Lack of sustainable development (1).

Water Quality
Specifically participants indicated that:
x
x
x
x
x
x

Spills (1);
Impacts on downstream water users (e.g. cities, towns) (2);
Recreational use/activities along the Grand River and its tributaries (2);
Fisheries within the Grand River (1);
Aquatic environment needs protection (1); and
Irrigation of the Doon golf course using water from the Kitchener WWTP (1).

Lura Consulting
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Wastewater Treatment Plants and Infrastructure
Specifically participants indicated that:
x
x
x
x
x
x

By-passes from institutions and industries (1);
St. Jacobs WWTP could be used more effectively (1);
Lack of standby power (1);
Infrastructure failure (1);
Hespeler WWTP is undersized leading to release of strong odours (1); and
Not enough capacity at Preston and Hespeler WWTPs (1).

Development
Specifically participants indicated that:
x
x

Concern regarding how wastewater affects future development (1); and
Servicing lands east of Speedsville Road should be pumped on a temporary basis to
the Preston WWTP instead of the East Side Lands (1).

Suggestions were put forward that Earth Tech consultants and the Region of Waterloo
provide a presentation to area residents of the Kitchener WWTP regarding the WWTMP.
3.3 Support for the Proposed Recommendations:
Based on feedback from the comment forms to date, there is slightly greater support
for the proposed WWTMP recommendations.
x Yes (5)
x No (3)
3.4 Major Concerns:
Water Quality
The majority of participants who filled in the comment forms indicated a concern for
water quality. In particular water quality concerns focused on creating more stringent
water quality objectives, addressing ammonia discharges from Kitchener WWTP, and
identifying whether continued growth in the Region affects water quality on the Grand
River?. Participants indicated that interim measures were required to prevent further
degradation of water quality prior to the longer-term implementation of the WWTMP
strategies.
Specifically participants indicated that:
x

x
x

WWTP recommendations on level of treatment need to be more stringent for the
larger stations (Waterloo, Kitchener, Preston, Hespeler and Galt) (Scenario 4) to
meet water quality objectives (Provincial Water Quality Objectives and Ontario
Drinking Water Standards) (1);
WWTMP needs to address elevated ammonia impacts from the future Kitchener
Biosolids dewatering process (1); and
Consider short-term scenarios to determine whether continued growth in the Region
results in improvements or degradation of the environment (1).

Lura Consulting
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Project Timeline
Specifically participants indicated that:
x
x
x

Proposed timeline to address water quality issues does not meet short-term needs of
downstream communities (2);
Concern regarding shorter-term consequences of water quality on the Grand River
which may degrade water quality prior to scheduled improvements (1); and
Interim measures should be implemented at Kitchener WWTP to improve water
quality in the short-term (1).

Wastewater Treatment Plants
Specifically participants indicated that:
x
x
x
x

Remedial work is required at St. Jacobs WWTP (1);
Water table is high at St. Jacobs WWTP and capacity is not there (1); and
WWTP systems should be built to accommodate expansion (1).
Odours from Kitchener and Hespeler WWTPs?

Eastside Servicing
A number of developers and planning consultants attended the PICs and expressed
concern regarding timelines for servicing the East Side lands and participants wanted a
greater understanding of the impact of the East Side lands on the Preston WWTP
capacity.
Additional comments expressed during the PICs indicated that the Speed and Nith Rivers
need to be included in the WWTMP, and that an interim plan was needed specifically for
Kitchener to address water quality issues.
3.5 Suggestions Regarding the Proposed Recommendations
The comment forms revealed that participant suggestions fit three broad categories:
Master Plan Recommendations, Kitchener WWTP recommendations and project
timelines.
Wastewater Treatment Master Plan Recommendations
Specifically participants indicated that:
x
x
x
x
x
x
x
x
x

More advanced treatment including denitrification and enhanced phosphorus removal
for Waterloo, Kitchener, Preston, Hespeler and Galt by 2017 (1);
WWTMP should provide wastewater treatment capacity to existing urban lands before
allocation to new urban growth areas (1);
Distribute proposed upgrades over several years to reduce capital costs (1);
Remedial work required at St. Jacobs WWTP (1);
Stipulate all employment lands be of little to no use regarding water and wastewater
resources (1);
Region needs to consider storage tanks for St. Jacob’s WWTP due to high water table
(1);
Concern that there are too many pumping stations for the East Side lands (1)
Kitchener WWTP odours need to be addressed (1); and
Suggest increasing Hespeler WWTP location to accommodate growth plans of
Hiff/Snyder properties as outlined in Smart Growth Plan of June 2003 (1).

Lura Consulting
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Kitchener Wastewater Treatment Facility
Specifically participants indicated that:
x
x
x

Need to address short-term effluent quality issues at Kitchener WWTP facility (1);
Install temporary pretreatment of the supernatant of the biosolids and retrofit train
two with nitrification at Kitchener WWTP facility (1); and
Make Kitchener WWTP highest priority (1).

Project Timeline
Specifically participants indicated that:
x
x

Ensure correction of effluent quality parameters are detrimental to water supplies
and the health of the Grand River occurs within five years vs. ten years (1); and
Complete interim measures to mitigate impacts until permanent work is finalized (1).

3.6 Notification of PICs:
Participants indicated that the most common form of generating interest and
attendance at the PIC was word-of-mouth. Participants were also made aware of the
PICs through the Region website, community newspaper, newsletter and letter of
invitation.







Word-of-mouth (3)
Region website (2)
Letter of invitation (2)
Advertisement in Community Newspaper (2)
WWTP Newsletter (2)
Community environmental organization (1)

3.7 Additional Feedback on PIC Materials and Communications
A number of participants requested additional information including information from a
technical report that staff made reference to during the PICs, information on the ShortTerm Servicing Area, and specific content for Grand, Speed and Nith Rivers from the
Region of Waterloo and Earth Tech based on the display panels at the PICs.
There was a suggestion to include road signage with a telephone number so the public
can call and receive further information. A few participants indicated they were unable
to attend and one requested they be added to the mailing list. In addition, several
comments were emailed to Earth Tech and appear in Appendix C.
Public Information Centre –Feedback Received on Materials
Specifically participants indicated that:
x
x
x
x
x

Information presented was well summarized (1);
Include the Speed River in the second panel (1);
Add content on current state of Grand, Speed and Nith Rivers regarding impacts from
non-point and point-source pollution (1);
Technical report required to assess summary proposals available at PICs;
Provide additional information on the Short-Term Servicing Area regarding the
Northwest corner intersection of Fountain Street and Maple Grove Road in
Cambridge;
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x

x
x
x
x
x

Capacity model-effluent to Grand River to 2031 - concern about dates and
assumptions associated with the model. The graph doesn’t clearly indicate the
assumptions (1);
Happy that information booth is available (1);
Mall location is ineffective (2);
Project signage should be located at roadsides with prominent phone number (1);
Not enough or effective way to consult with community. For greater participation,
advertise or participate in Home Show, etc.(1) ; and
Provide municipalities with regular WWTP progress updates and responses to their
concerns (1).

3.8 Questions Raised by Participants
Costs
x
x

What are the costs of the scenarios? (1); and
How feasibly can funding be obtained? (1).

Kitchener WWTP
x

Will Kitchener accept the wastewater from the East Side lands? (1)

East Side Lands
x
x
x
x
x
x

How will the East Side Lands impact capacity for Preston WWTP? (1);
What will become of the capacity generated by the ISRA diversion? (1);
What is capacity for East Side servicing? (1);
Why is the Region not considering Grand River trunk from the 1970’s for East Side
servicing? (1);
Where are the flows going to for short/long-term? (1); and
Why doesn’t the Region use more existing Kitchener infrastructure for East Side
servicing? (1).
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Appendix A
PIC invitation letter and PIC advertisement
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May 31, 2007
«Title» «Name»
«Title_2»
«Company»
«Address1»
«City», «Province»
Subject:

Project: 78148

«Postal_Code»

Region of Waterloo Wastewater Treatment Master Plan Class
Environmental Assessment Study: Notice of Public Meeting #2

Dear «Title» «Name»
Please be advised that a series of public information sessions will be conducted as part
of the Region of Waterloo Wastewater Treatment Master Plan to be held from 4:30 to
8:30 P.M. at the following locations:
x

May 1st, 2007 – Cambridge Center Mall, 355 Hespeler Rd, Cambridge

x

May 2nd, 2007 – Conestoga Mall, 550 King St N, Waterloo

x

May 3rd,, 2007 – Region of Waterloo, 150 Frederick St, Kitchener

The public information session will provide the community a chance to learn more about
the alternative solutions to wastewater treatment within the Region and provide
feedback on the identified preferred solution. This is your opportunity to share ideas on
how you think the Region can achieve sustainable wastewater treatment for the future.
If you have any questions or comments at this time or would like additional information
on the project, please do not hesitate to contact me at (519) 570-1479 or via email at
patty.quackenbush@earthtech.ca. You can also access the Wastewater Treatment
Master Plan website at:
http://www.region.waterloo.on.ca/web/region.nsf/97dfc347666efede85256e590071a3d
4/3d1d45ad4af6b9e885256ffe00672b4f!OpenDocument
Very truly yours
Earth Tech Canada Inc.

Patty Quackenbush, P.Eng
Senior Project Engineer
cc:

John Haasen, Project Manager, ETC
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Region of Waterloo
WASTEWATER TREATMENT MASTER
PLAN

PUBLIC INFORMATION CENTRE
4:30 PM to 8:30 PM
May 1, 2007 – Cambridge Center Mall, 355 Hespeler Rd, Cambridge
May 2, 2007 – Conestoga Mall, 550 King St N, Waterloo
May 3, 2007 – Region of Waterloo, 150 Frederick St, Kitchener
COMMENT SHEET
Thank you for your interest in this project. You are encouraged to provide your
comments on this sheet and hand it in to project team members at the Public
Information Centre or forward them to:
José R. Bicudo
Senior Planning Engineer, Water Services
Region of Waterloo
7th Floor, Water Services Division
150 Frederick Street
Kitchener, ON N2G 4J3
Tel: 519-575-4757 ext. 3416
Fax: 519-575-4452
Email: bjose@region.waterloo.on.ca

Personal Information requested on this form is
collected under the authority of the Regional
Municipality of Waterloo Act and will be used to
assist the Region of Waterloo in making a decision
on this project. Any personal information such as
name, address, telephone number, and property
location included in a submission from the public may
become part of the public record file for this matter.
Questions regarding the collection of this information
may be forwarded to the staff member indicated at

Optional Information:
Name:
Address:
Phone Number:
Email:
Please print legibly. Comments may be published. Comments must be received by May
10th , 2007 to be considered.
The project team has developed a series of wastewater treatment recommendations to
ensure the Region of Waterloo can meet the needs of future populations. Before we
finalize the Master Plan, the Region is soliciting your feedback on the recommendations
put forward. We would appreciate your input on the following questions.
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6. What brought you to this public information centre today? (i.e.: interested in
wastewater issues)

7. In your opinion, what are the impacts of wastewater treatment strategies on your
community? Please elaborate.

8. Do you support the proposed recommendations?
No

Yes

iii.

If not, what are your major concerns?

iv.

How would you like to see the proposed recommendations refined or
changed?

9. Do you have any questions or comments regarding the information presented at this
Public Information Centre or any other comments on the Wastewater Treatment
Master Plan project?

10. How were you notified of this meeting?
Wastewater Treatment Master Plan
Newsletter
Advertisement in Community Newspaper

Region website
Word-of-mouth

Other, please specify
Thank you for your input!
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Appendix B
Participant Comments as Submitted on the Comment Forms
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Complete set of comment form responses.
* Indicates comment received by more than one participant.
1. What brought you to this public information centre today? (e.g. Interested in
wastewater issues)
x
x
x
x

x

x

x
x
x

Interest in the Hespeler WWTP
How it will affect the growth of Cambridge? Is there enough capacity?
The wastewater treatment plan *
Very concerned with the limited capacity of St. Jacobs WWTP, particularly in
light of history of zero capacity and millions of spent 5-6 years ago. I want Region
and Township to take more action to correct this serious problem
Concern regarding on-going numerous spill events from KitcheneR-Waterloo
sewage plants and high ammonia discharges from Kitchener Plant which threatens
the City of Brantford Drinking Water supply
Interested in the Grand River and the wastewater that impacts the Grand River.
(It is also my job!) Also interested in looking at the cumulative impacts on the
Grand River which includes wastewater and rural/urban non-point sources
Publicized by Canadian Water Resource Association
As a concerned citizen
Interested in developable lands, capacity and timing

2. In your opinion, what are the impacts of wastewater treatment strategies in your
community? Please elaborate.
x

x
x
x
x
x

x

x
x
x
x

Undersized - Hespeler WWTP has released strong odours. Location must be
increased to accommodate growth plans for the area for now and the next 20 -30
years
Hespeler system must be ready to accommodate the development plans of the
Hiff/Snyder properties as indicated in the Smart Growth Plan of June 2003
Not sufficient capacity in Preston and Hespeler WWTP
Concerns on how wastewater will affect future development
We are wasting our resources at St. Jacobs WWTP – we could be expanding
growth at low cost if system worked as designed
Spills/By-passes from industry and institutions/lack of standby power or
infrastructure failure, repeatedly impact downstream water supplies and
recreational use of the Grand River including fisheries
Community impacts include degraded water quality in the Grand River which
contributes to degraded environment and quality of life. Degraded water quality
for downstream users too
Downstream water users (cities, towns, i.e. Brantford)
Small aquatic environment and environmental protection
Recreational use of the Grand River and its tributaries
Sustainable Development
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3. Do you support the proposed recommendations?
x
x

Yes

No

Yes (5)
No (3)

i) If not, what are your major concerns?
x
x
x

x
x

x
x
x

x

I support the recommendations provided the systems are built to
accommodate the expansion
Too slow
Regarding capacity model-effluent to Grand to 2031. Concern about dates
and assumptions associated with model. The graph doesn’t clearly indicate
the assumptions. This is a dynamic system so any depiction like this won’t be
accurate.
More emphasis is required on remedial at St. Jacobs WWTP
The WWTP must address the elevated ammonia discharges, predominantly
from the Kitchener Biosolids dewatering process which threatens Brantford’s
Treatment Works. The proposed time line to address these issues is not
acceptable to downstream cities
What is capacity for East Side servicing? Where are the flows going to for
short/long-term for the East Side Lands?
The St. Jacob’s water table is high so capacity is not there. The Region needs
to consider storage tanks as an option
I do support the long-term plans. In fact the upgrades proposed for Kitchener
are past due. Advanced wastewater treatment is necessary for a heavily
impacted river. However, I am really concerned with the shorter-term
consequences that the River may have to degrade further before it improves.
Therefore I believe interim measures should be implemented at the Kitchener
WWTP to improve the river over the short-term and we need to look at shortterm scenarios to determine whether the continued growth in the Region
results in an overall improvement or degradation
Recommendations need to be more stringent for the larger stations
(Waterloo, Kitchener, Preston, Hespeler and Galt) (Scenario 4) to meet
applicable water quality objectives (PWQO and ODWS).

ii) How would you like to see the proposed recommendations refined or
changed?
x
x
x

x

x

Stipulation that all employment lands be of little to no use of water and
waste water resources
Too many pumping stations for the East Side Lands
Change priority for update that corrects effluent quality parameters that
cause a detrimental impact to water supplies and the health of the Grand
River to within 5 years. If possible, complete interim measures to mitigate
impacts until permanent works are completed
Need to include in the recommendations of the WWTMP process the need to
address short-term effluent quality issues at Kitchener WWTP. Perhaps the
Region can install temporary pretreatment of the supernatant of the biosolids or retrofit with nitrification
I would like to see the proposed upgrades distributed over several years in
order to reduce capital costs. However, I understand this has to be reviewed
before recommendations are made
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x

x

Work towards denitrification and phosphorus removal for Waterloo-Kitchener,
Galt, Preston, and Hespeler WWTP by 2017 with Kitchener as the highest
priority
Co-generation energy should be considered for biosolids processing.

4. Do you have any questions or comments regarding the information presented at
this Public Information Centre or any other comments on the Wastewater
Treatment Master Plan project?
x

x
x
x
x

x

x
x
x
x
x

x
x
x

Wrong venue. Large signs at road side of each system announcing the project
and a number for people to call to attend meetings. Mall location ineffective.
Waste of money - Magnets are not even legible.Not a case of public apathy more a case of poor reach to citizens who are most
affected by these changes
All questions answered
Will Kitchener accept the waste from the East Side Lands? Maybe they want it
for themselves?
The City of Brantford Engineering Department wants a response to these concerns
and also wants to be kept informed of the plans and progress to correct these
issues.
You needed to include the Speed River in the Second panel (Receiving water is
Grand, Nith and Speed). Perhaps you could have added some context to the
current state of the Grand/Speed/Nith Rivers – heavily impacted rivers from nonpoint sources (agricultural) and point-sources.
The information presented was summarized very-well.
What are the costs of the scenarios presented and how feasibly could funding be
obtained?
Happy info booth available
Not enough or effective way to consult with community. If the Region wants
greater participation, they need to advertise and participate in Home show, etc.
East Side servicing – why is the Region not reconsidering the Grand River trunk
from the 1970’s? Why isn’t the Region using more of existing Kitchener
infrastructure for East Side servicing?
Disappointed Kitchener infrastructure is 10 years away. Wanted improvement
sooner
Concern about overall costs
Are there overflow problems from Kitchener WWTP to the Grand River?

5. How were you notified of this meeting?
x Wastewater Treatment Master Plan Newsletter (2)
x Region website (1)
x Advertisement in Community Newspaper (2)
x Word-of-mouth (3)
x Letter of invitation (2)
x Other, please specify: Canadian Water Resource Association (1)
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6. General Comments sent by e-mail:
x

I was unable to attend the PICs last week and am looking for clarification or
additional information on the servicing of lands located at the northwest corner
of the intersection of Fountain Street and Maple Grove Road in Cambridge. The
PIC panels on the Region's website identifies a Short Term Servicing Area in this
location and from what I have gleaned from the panels there is no more detailed
explanation as to what this means to development in this area. Can you please
provide additional information or an explanation which can clarify this matter.



It is suggested that a portion of the East Side Lands, which are not currently in
the City of Cambridge Urban Boundary, be allowed to obtain servicing in the
short term by having sewage pumped to the Preston WWTP and ultimately flow
to the Kitchener WWTP.
I note that part of the East Side Lands designated to be serviced in the short
term lie within the Vulnerable Area Intake protection Zone IPZ-2 designation as
outlined in the Water Resources Protection Strategy.
It is my understanding that as a result of the WRPS, the Region of Waterloo
Planning Department was recommending that the East Side lands west of
Fountain Street North not be developed in the short term.
I also note that the lands within the East Side Lands that are located to the east
of Speedsville Road (Hunt Club lands) are split into two drainage areas though it
is unclear as to where the sewage from these two areas will be treated.
The Region has recently confirmed to us that it has an obligation to provide
servicing capacity, where possible, to the lands inside the urban boundary ahead
of lands that are not yet included in the City of Cambridge Urban Area. I would
recommend that servicing for the lands to the east of Speedsville Road be
pumped on a temporary basis to the Preston WWTP instead of the East Side
Lands that are not within the current Cambridge Urban Boundary.



x

x

x

Based on the above it appears that the servicing strategy is in conflict with the
WRPS and other Planning recommendations and that the servicing of lands that
are currently outside the City of Cambridge Urban Boundary is being considered
for the short term in advance of the lands that are already within the urban
boundary. The Hunt Club lands have progressed through the planning process for
at least the past five years and this planning process has recently been stalled,
partially because of the apparent lack of wastewater treatment capacity. The
City of Cambridge has in its planning reports noted that wastewater treatment
capacity is not available for the Hunt Club lands and that the proposal by the
Region to expand the urban boundary for the East Side Lands will fully utilize any
existing or new treatment capacity available in the Preston WWTP. We feel that
the Region’s obligation to provide wastewater treatment capacity to existing
urban lands prior to any allocation to new urban growth areas should be
reflected in the Wastewater Treatment Master Plan.

x

I am a resident of the Mill Park Drive area which is directly affected by the Doon
Treatment Sewage Plant. I have been a resident here for 12 years and there have
been many times that I have wanted to entertain in my $50,000 upgraded
backyard, but have been offended by a lurking smell coming from this treatment
plant. I do have a phone number to call and have found that the person I speak
to always takes an interest in this and within an hour I will see a Sewage
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treatment vehicle driving around our area. However, I feel that this
inconvenience should not have to take place, especially paying the very high
property tax dollars we are forced to pay. There must be something that can be
done to prevent this at all times. There have been instances where we have to
close all windows in our home due to the inside of my house smelling like a
toilet. According to Councilor Jean Haalboom, the Doon Treatment plant needs
$170 million in upgrades to bring it up to current standards. As mentioned, our
neighborhood is directly affected by this facility. I am unable to attend one of
the open houses that you are offering regarding your Water Treatment Master
Plan. May I please be put on your mailing list in order to receive any information
regarding this situation.
x

I am having difficulty understanding the projected flows for the Preston WWTP.
You previously indicated that as part of the Master Wastewater Study, the
solution being considered for the Preston WWTP is to divert industrial flow from
the Industrial Road Service Area (IRSA) to the Galt WWTP. You indicated that this
would free up approx. 2.7MLD in treatment capacity which equates to 2,733 in
uncommitted residential units. According to the study, this is equivalent to
about 40 years of growth under the Places to Grow initiative. The timing of the
IRSA diversion is dependant on the completion of upgrades at the Galt WWTP
which are scheduled to be complete in 2008. However, it’s not clear to me what
the impact of the East Side Lands will be on the Preston WWTP capacity. Last
week’s report to the Planning and Works Committee (Report E-07-053) indicates
that 2.5MLD of flow will be directed to the Preston WWTP from the East Side
Lands. Will the capacity generated by the IRSA diversion almost completely be
dedicated to the East Side Lands?

x

As a general comment, there is a need for additional information in order to
assess the summary proposals presented at the open house. Staff made
reference to a technical report. The technical report was not available for
public review although the report is integral to staff recommendations. It is
understood, the technical report will be made available to us immediately such
that we can consider in formulating our response to the plan. Would you kindly
provide me with a copy of the technical report as soon as possible.
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Appendix C
Participant Sign-In Sheets
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Grand River
Conservation
Authority (GRCA)
Lower Doon
Neighbourhood
Association
MHBC

Resident

King & Benton

Mark Anderson

Sharon Bonnew

John Butt

Steve Charest

Reids Heritage
Homes

Peter Fitzgerald

102 Northside Dr.
St. Jacobs

171 Victoria Street
North
Kitchener, ON
250 Ainslee St.
Cambridge ON
N1R 8P8
357 East River Rd.
Cambridge ON
15 Wilbar Ct.
Cambridge ON
N1S 4Z3
400 Clyde Road,
Cambridge, ON N1R
5W6
49 Frederick St.
Kitchener, ON

400 Clyde Road,
Cambridge, ON N1R
5W6
50 Roos Street
Kitchener, ON N2P 1H9

Address

mikeg@tacomaengineers.com

pfitzgerald@heritagehomes.com

Keving.fergin@stantec.com

jetienne@grandriver.ca

Cell (519) 729-1335
Note: problem with low flush
toilets and would like a response
scharest@kingandbenton.com

pbritton@mhbcplan.com

manderson@grandriver.ca

Email

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Personal Information requested on this form is collected under the authority of the Regional Municipality of Waterloo Act and will be used to assist the Region of Waterloo in
making a decision on this project. Any personal information such as name, address, telephone number, and property location included in a submission from the public may
become part of the public record file for this matter. Questions regarding the collection of this information may be forwarded to the staff member indicated.

Mike Gilles

Kevin Fergin

Grand River
Conservation
Authority (GRCA)
Stantec Consulting

James Etienne

Adam Cunningham

Paul Britton

Organization

Name

I am interested in the:
Wastewater
Water
Treatment
Resources
Master Plan
Protection
Strategy
Interim Plan

Region of Waterloo Wastewater Treatment Master Plan & Water Resources Protection Strategy Interim Plan
Public Information Centre: May 1-3, 2007

MTC Consultants
Inc.

Dryden, Smith and
Head Planning
Consultants Ltd.
Fisher mills
community ?
RV Anderson
Resident

Cambridge
Resident

Mattamy Dev.
Corp.
A.J. Clark &
Associates

Organization

London, ON
215 Allendale Rd.
Cambridge ON
520 Bingemans Centre
Dr.,
Kitchener, ON
N2B 3X9
1167 Hamilton St.

355 Chilligo Rd.

2382 Bristol Cir.
Oakville ON
25 Main St. West, Suite
300
Hamilton ON L8P 1H1
Middle Block Rd.
Cambridge ON
1374 Thorman Pl.
Cambridge ON
1454 McLean Rd.
Cambridge ON
380 Allen Dale Rd.
Cambridge, ON
N3H4R7
1454 McLean Rd.
Cambridge ON
54 Cedar Street North,
Kitchener, ON N2H 2X1

Address

ainnocente@mte85.com

lhollingsorth@rvanderson.com
(519) 650-1061

brain@markiv.ca

Samh@dsh.ca

yamaham@hotmail.com

adi@ajclarke.com

Pete.graham@mattamycorp.com

Email

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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Veronica Kerr

Angelo Innocente

Louise Hollingsworth
John & Maria Hufstetter

Brain Hiff

Sam Head

Alyson Haskins

Mike Hammond

Don Hammer

Larry Hammer

John & Cheryl Hammer

Adi Hami

Pete Graham

Name

I am interested in the:
Wastewater
Water
Treatment
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Master Plan
Protection
Strategy
Interim Plan
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Grand River

1400 Middle Black Rd.
1 Stone Road West,
Guelph, ON
N1G 4Y2
4 Haddaway Court
Cambridge ON
N1T 1X5
400 Clyde Road,

560 Mill Park Drive,
Kitchener,ON
N2P 1W1
920 Trillium Drive,
Kitchener, ON
1824 Old Mill Road
Kitchener, ON
N2P 1E2

49 Frederick St.
Kitchener ON
735 Bridge St. West
Waterloo ON

100 Wellingston Square

Cambridge ON
N3H 3G1
390-A Tealby Cres.
Watreloo ON

Address

gsousa@grandriver.ca

r_t_snobelen@sympatico.ca

Larry.Schut@ontario.ca

Stephen@xcg.com

patricianippell@hotmail.com

mmk@intermarketinc.com
skongara@brantford.ca
dlepatourel@stantec.com
Hal.lewis@stantec.com

Email

X

X

X

X
X

X

X

X

X

X

X
X
X

X

X

X
X

X

X

X

X

X

X

X

X

Personal Information requested on this form is collected under the authority of the Regional Municipality of Waterloo Act and will be used to assist the Region of Waterloo in
making a decision on this project. Any personal information such as name, address, telephone number, and property location included in a submission from the public may
become part of the public record file for this matter. Questions regarding the collection of this information may be forwarded to the staff member indicated.

George Sousa

Ron Snobelen

Giancarlo Rabicioni
Richard Schiedel
Larry Schut

Jim Olesbeard

Stephen Nutt

City of Cambridge
Owner
OMAFRA

Active Holdings
Inc.
Region of Waterloo
Lower Doon
Neighbourhood
Association
XCG Consultants

Larry Masseo

G. Millar
Pat Nippell

Intermarket
City of Brantford
Stantec
Stantec

Organization

Mark Kindrawuk
Selvi Kongara
Guy Lepatourel
Hal Lewis

Geoffrey Keyworth

Name

I am interested in the:
Wastewater
Water
Treatment
Resources
Master Plan
Protection
Strategy
Interim Plan
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City of Guelph

Owner
Resident
Canadian Water
Resources
Association
U. Waterloo

Kiran Suresh

John Vasiga
Frank Viveen

Peter van Driel

Cambridge, ON
N1R 5W6
100 Wellingston Square
235 Morrison Rd.
Kitchener ON
379 Queens St.,
Kitchener, ON
530 Wellington Street
West
Guelph, ON
246 River Bank
245 Bishop St.
Cambridge ON
316 D Bluevale Street
North Waterloo, ON
N2J 4G3

Address

mpinheir@uwaterloo.ca

pvandriel@craworld.com

653-6705

Kiran.suresh@guelph.ca

dstewart@peil.net

tspiers@brantford.ca

Email

X

X

X

X

X

X

X

X

X

X

X

X

X
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Marcel

Peil

Conservation
Authority (GRCA)
City of Brantford

Organization

Douglas Stewart

Terry Spiers
Mary Stevens

Name
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Treatment
Resources
Master Plan
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