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Part II Order Request Response - Summary 
The claims made by Part II Order requestors in relation to the Class Environmental Assessment to address the 
limitations of the existing outfall at the Duffin Creek Water Pollution Control Plant (WPCP) are not substantiated. 
These claims were addressed in the Environmental Study Report and are further detailed in this response to the 
Part II Order requests. Most significantly, Cladophora is a lake-wide problem, including waterfronts without 
treatment plants. Even if the Duffin Creek WPCP were to cease operation, algae would still continue to wash up 
on shore.  

Introduction  
After four years of study, The Regional Municipalities of York and Durham (the Regions) completed a Schedule C 
Class Environmental Assessment addressing the limitations of the existing outfall at the Duffin Creek WPCP 
(herein referred to as Outfall Class EA). The Notice of Completion for the Outfall Class EA was issued November 
19, 2013, with an extended 91-day public review period. 

The Regions received Table A from the Ministry of the Environment and Climate Change (MOECC) on March 6, 
2014, outlining the following key allegations put forward by Part II Order requesters: 

• Phosphorus in the Duffin Creek WPCP effluent is the primary cause of excessive Cladophora algae along 
the Ajax-Pickering shoreline 

• Cladophora algae will negatively affect spawning grounds for Round Whitefish  
• Cladophora algae is responsible for impacting human health from odours and E. coli  
• A broader range of alternatives, particularly tertiary treatment alternatives such as ballasted flocculation 

(i.e. ACTIFLO®) were not considered 
• The Class EA process had inadequate consultation and cumulative net effects were not considered 

This Report is the Regions’ response to the Part II Order requests. 

Independent Peer Reviewers  
In support of their goal of continuing to protect water quality and support research, the Regions not only 
responded to all concerns raised by stakeholders, but also sought the independent counsel of world class experts 
including:  

• Dr. Robert Hecky, Ph.D. – Fellow of the Royal Society of Canada, 
McKnight Presidential Professor, Biology Department, University of 
Minnesota (also Editor-in-Chief, Journal of Great Lakes Research) 

• Dr. Neil Hutchinson, Ph.D., and Dr. Dennis Gregor Ph.D. – Aquatic 
Scientists at Hutchinson Environmental Sciences Ltd. 

• Mr. Serge Metikosh, B.Sc., Senior Fish Habitat Biologist and 
Regulatory Advisor, Fish Habitat Solutions Inc. 

• Dr. Alex McCorquodale, Ph.D., Professor of Environmental Modeling, University of New Orleans 
• Dr. Glen Daigger, Ph.D. – Senior Wastewater Technologist, CH2M HILL Inc., President International Water 

Association 
• Mr. Peter Burrowes, P.Eng. -  Senior Wastewater Technologist, CH2M HILL Inc. 

  

Regions sought the independent 
counsel of world class experts. 
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SUMMARY 

Algae will wash ashore, regardless of the Duffin Creek WPCP 
Previous Minister considered phosphorus/algae in Stage 3 Expansion Class EA 
The Outfall Class EA was a MOECC condition from the Stage 3 Expansion Class EA. In response to Part II Order 
requests submitted for the Stage 3 Expansion Class EA in 2007, the Minister of the Environment made 
the following statements (ref. ENV1283MC-2007-364).  

• “It is my understanding that there is no evidence to suggest that 
the Duffin Creek WPCP discharge is the primary cause, either 
directly or indirectly, of elevated phosphorus concentrations … 
observed at the Ajax waterfront.”  

• “The proposed expansion will contain design elements that are 
intended to address the issue of phosphorus loadings using 
reduction technologies. By working with ministry staff, the 
Regions have also committed to operate the plant to achieve an objective of 0.6 mg/L within an effluent 
compliance limit of 0.8 mg/L so that permissible total phosphorus loading will not increase and remain 
well below the maximum loading permitted.” 

Changes in Great Lakes ecosystem due to invasive mussels is causing 
Cladophora resurgence 
The Government of Ontario and the International Joint Commission confirm the 
resurgence of algae is attributed to invasive mussels, resulting in phosphorus 
enrichment in the nearshore. Ontario’s Great Lakes Strategy confirms, “In recent 
years, invasive mussels have changed the ecosystem, making the lakes increasingly 
sensitive to phosphorus inputs from the land. This has led to a resurgence of algae 
problems.”  

Cladophora algae requires phosphorus (in its soluble form) to grow. Experts agree 
that invasive mussels are a major source of soluble reactive phosphorus (SRP) in 
nearshore waters because the mussels convert particulate phosphorus into SRP. 
Dr. Martin Auer, hired by the Town of Ajax, authored a peer reviewed research 
paper in 2014 in support of this, stating, “the potential for mussels to excrete 
phosphorus sufficient to meet the growth requirements of Cladophora are now 
well accepted by scientists studying Great Lakes biogeochemistry”1.  

A complete response to the concern of algae is provided in Table A (Concern 1a) 
and Appendices A, B, and D.  

 

 

 

 

 

 

  

1 Dayton, A. I., M. T. Auer and J. F. Atkinson, 2014. Cladophora, mass transport and the nearshore phosphorus shunt. J Great Lakes Res., (in press). 

“Management of the Cladophora 
issue in the Great Lakes, including 
Lake Ontario, will likely require 
lake-wide action to reduce the 
production of phytoplankton that 
sustains dreissenid populations.  
Local actions alone may have 
limited or even insignificant 
results because they do not 
address the contribution of the 
open lake to maintaining 
dreissenid growth and excretion 
which may dominate SRP supply 
to Cladophora in the local area of 
concern.” – Dr. Robert Hecky 

The concern of phosphorus from 
the Duffin Creek WPCP was 
addressed in the Stage 3 
Expansion Class EA.   
Current Lake water quality data 
demonstrates even lower 
phosphorus levels than at the 
time of the Stage 3 Expansion. 
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Cladophora algae blooms occur across the Great Lakes in both urban and non-
urban areas 
Severe algal fouling of beaches is not unique to the Ajax-Pickering shoreline and 
exists across the Great Lakes; even in rural areas where there are no wastewater 
plant discharges.  This is evident in numerous provincial parks including Presqu’ile 
Provincial Park in eastern Ontario (see Figure 1).  Presqu’ile park staff have noted 
that during some summers, onshore Cladophora algae is significant enough to 
require removal on a daily basis.    

A complete response to the concern of algae is provided in Table A (Concern 1a) and 
Appendices A, B, and D. 

 

 
FIGURE 1 - CLADOPHORA ALGAE WASHED ASHORE AT PRESQU’ILE PROVINCIAL PARK ON NOVEMBER 8, 2007 
 

Duffin Creek WPCP is a minor contributor of phosphorus to the Ajax-Pickering 
nearshore 
For total phosphorus (TP), the Duffin Creek WPCP contributes 16 per cent of the TP to the Ajax-Pickering 
nearshore, much lower than 85 per cent alleged by Dr. Auer.  

The 16 per cent is predicted using the Regions’ calibrated MOECC-approved 3D 
model that considers lake dynamics and extensive water quality data from 2007 to 
2013.  

The 85 per cent allegation from Dr. Auer, the Town of Ajax’s hired consultant, is 
not supported by sound scientific methods and is based on a simplistic 
comparison of loads from the Duffin Creek WPCP to tributary loads from 2007-
2009. Important sources of TP were discounted, including background concentrations of TP within the lake.  

Figure 2 illustrates the percent contribution at different water depths as predicted by the Regions’ 3D model. 

 
FIGURE 2 – PERCENTAGE OF DUFFIN CREEK WPCP TOTAL PHOSPHORUS CONTRIBUTION, RELATIVE TO LOCAL TRIBUTARIES 
AND AMBIENT LAKE WATER. 
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“Protected areas of Lake Ontario 
remote from urban impacts, such 
as the Presqu’ile Point area and 
Dobb’s Bank, generally had 
higher surface densities and 
biomass of Cladophora than 
Pickering/Ajax.” – Dr. Neil 
Hutchinson and Dr. Dennis Gregor 

 “The modelling and analysis 
show that the Duffin Creek WPCP 
does not contribute the 
extremely high (85%) impacts 
stated by the Auer Report.” - Dr.  
Alex McCorquodale 
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For soluble reactive phosphorus (SRP), invasive mussels are a more significant contributor of SRP to the Ajax-
Pickering nearshore than the Duffin Creek WPCP.  

Invasive mussels in the Ajax-Pickering nearshore discharge SRP sufficient for 
Cladophora growth. It is estimated that the contribution of SRP from invasive 
mussels can be twice the contribution from the Duffin Creek WPCP. 

The 97 per cent contribution calculated by Dr. Auer is not supported by sound 
scientific methods and is based on a simple comparison of loads from the Duffin 
Creek WPCP to tributary loads from 2007-2009. Important sources of SRP were 
discounted, including background concentrations of SRP within the lake, and 
contributions from invasive mussels.  

A complete response to the concern of phosphorus discharged from the WPCP is provided in Table A (Concern 1a) 
and Appendix C.  
 

Phosphorus discharged from the Duffin Creek WPCP will decrease  
It is misleading for the Town of Ajax to claim that phosphorus discharges from the Duffin Creek WPCP will triple 
up to the current capacity of 630 million litres per day.  

As stated by the Minister during the Stage 3 Expansion Class EA in 2006: “The commitments made by the Regions 
with respect to phosphorus concentrations and loads will be lower than their current approved limits, despite the 
proposed increase in capacity.” (ref. ENV1283MC-2007-364).  The level of total phosphorus has been capped at 
311 kg/day in the Duffin Creek WPCP operating approval since 2007 and took effect in 2011.  

For SRP, which is not regulated by the MOECC, SRP loadings compared to historical levels will decrease as 
wastewater flow increase. To maintain the total phosphorus loading limit of 311 kg/d as flows increase to 630 
ML/d, a greater percentage of SRP will be removed through additional treatment processes operated to remove 
phosphorus. This is illustrated in Figure 3.  

A complete response to the concern of phosphorus discharged from the WPCP is provided in Table A (Concern 1a) 
and Appendix C.  

 

 
FIGURE 3 - HISTORIC AND FUTURE SOLUBLE REACTIVE PHOSPHORUS DISCHARGES 
 

“Mussels in the nearshore waters 
of Ajax must be considered as a 
major source of SRP to the growth 
of Cladophora and that mussels 
are possibly as much as twice the 
contribution from the WPCP” – 
Dr. Neil Hutchinson and Dr.  
Dennis Gregor 
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Decline of Round Whitefish tied to eco-system changes 
The Outfall Class EA undertook a detailed assessment of the net effects of 
alternatives on the current use of habitat by all fish species, including Round 
Whitefish.   

The net effects assessment concluded that the Preferred Solution will not 
negatively affect spawning grounds for the fish community (including 
Round Whitefish). No fish habitat important to sensitive life stages was 
recorded in the study area.  The three main spawning areas for Round 
Whitefish identified in the Town of Ajax Part II Order Request are outside the 
study area for this Outfall Class EA. 

Also, literature cites a number of changes in Lake Ontario as influencing the 
decline of Round Whitefish, including the introduction of invasive species 
(e.g., zebra mussels, round goby) and climate change.  Scientific studies do 
not link algae to the decline of Round Whitefish.  

A complete response to the concern of Round Whitefish is provided in Table 
A (Concern 1b) and Appendix E.  

 

Duffin Creek WPCP protects human health  
The operation of facilities such as the Duffin Creek WPCP is widely recognized as providing a significant benefit to 
protect public health by preventing disease and promoting proper sanitation.  The Outfall Class EA assessed the 
impacts of the preferred alternative on human health, including impacts from E. coli and aesthetic impacts (i.e. 
odour). The preferred solution will not result in changes in odour impacts, algae conditions, or E. coli.  

The concern of elevated levels of E. coli at beaches is related largely to waterfowl, and not to the Duffin Creek 
WPCP which discharges effluent with E. coli levels well below the Provincial Water Quality Objective and 
regulatory requirements.   

It is acknowledged that algae washing ashore along the Ajax shoreline is a cause of occasional odour.  However, it 
has been demonstrated that even if the Duffin Creek WPCP were to cease operation, algae would still wash up on 
the Ajax waterfront.  

Further, the odour study performed by AMEC (hired by the Town of Ajax) in the summer of 2013 as part of the 
Part II Order Request from the Town of Ajax did not follow industry best practice.  
The odour study undertaken by AMEC: 

• Utilized a limited sample size (seven samples on one day) in comparison 
to other studies undertaken for assessing potential nuisance odour levels  

• Used field observations that are considered to be a screening tool and not 
a quantitative assessment through panel observations  

A complete response to the concern of E. coli is provided in Table A (Concern 2a) 
and Appendix F. A complete response to the concern of odour from algae is provided in Table A (Concern 2a) and 
Appendix G.  

 

Tertiary treatment is not the preferred solution; ACTIFLO® is not 
appropriate for the Duffin Creek WPCP  
The Outfall Class EA considered several tertiary treatment methods to carry forward for further evaluation, 
including ballasted flocculation (ACTIFLO®). Based on an assessment of performance and process reliability, 

“The OdorRanger [used by AMEC, 
Town of Ajax’s consultant] is a 
screening tool and should not be 
used to provide a quantitative 
assessment” – Peter Burrowes, 
P.Eng. 

A literature review of recent 
scientific research on Round 
Whitefish was independently 
peer reviewed by Serge Metikosh, 
Senior Fish Habitat Biologist. 
After an extensive search, no 
peer-reviewed scientific 
references were found suggesting 
the extensive growth of 
Cladophora affects Round 
Whitefish spawning habitat. 
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footprint requirements, capital costs, and operating/ maintenance costs, membrane filtration was selected as the 
tertiary treatment method rather than ballasted flocculation because:   

• Membrane filtration has a more reliable record of performance and a smaller footprint that fits within 
existing property 

• ACTIFLO® is installed at only three small wastewater treatment plants (<25MLD) in Ontario and one of 
these plants is removing the process due to operational problems 

Based on an extensive evaluation, tertiary treatment using membrane technology was not selected as the 
preferred solution.  Further evaluation has shown that tertiary treatment 
using ballasted flocculation technology would not be selected as the 
preferred solution.  

Also, the claim by Dr. Oldham in the Town of Ajax Part II Order request that 
ACTIFLO® can achieve a TP effluent of 0.008 mg/L is exaggerated.  Dr. 
Oldham’s claim does not follow an industry-accepted methodology for 
assessing nutrient removal performance and reliability, and is far below the 
ACTIFLO® manufacturer’s lowest design rating for the system of 0.10 mg/L. 

A complete response to the concern of ACTIFLO® is provided in Table A 
(Concern 3a) and Appendix H.  

 

Outfall Class EA went above and beyond Municipal Class EA 
requirements to determine preferred solution  
The Regions’ went above and beyond the requirements of the Schedule C Class EA process with: 

• Extensive consultation 
• Independent peer review process 
• Comprehensive modelling, research and field investigations 
• Systematic evaluation of alternatives using criteria and weighting, 

seeking input from stakeholders including the Town of Ajax  

The tertiary treatment and new outfall alternatives were not determined to be 
the preferred solution because they will: 

• Have the highest carbon footprint during both construction (i.e. use of materials like concrete, emissions 
from equipment and vehicles) and operation (i.e. tertiary treatment is 
an energy intensive process)  

• Require extensive construction affecting the aquatic and/or terrestrial 
environments 

• Have high capital and operating costs (i.e. with tertiary treatment, there 
is a significant increase in energy usage and additional chemicals required to operate the system) 

• Result in a significant water rate increase to all Durham and York Region residents as costs cannot be 
recouped through development charges  

The preferred solution of modifying the existing outfall diffuser and optimizing the upgraded plant was selected as 
it had the least net environmental effects as follows:  

• Lowest carbon footprint 
• No change from the baseline condition in the size of the phosphorus mixing zone since there is no 

increase in the amount of phosphorus permitted to be discharged from the WPCP (311 kg/day cap)  
• No construction required 
• No impact on public access to the waterfront trail  

“These performance estimates 
[used by Dr. Oldham, Town of 
Ajax’s consultant] do not follow 
industry accepted methodology 
for assessing nutrient removal 
performance and reliability”    
                    - Dr. Glen Diagger 

Outfall Class EA followed 
all the principles from the MOECC 
Class EA code of practice. 

Tertiary treatment and a new 
outfall have the highest carbon 
footprint. 
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• No increase in chemical or energy usage 
• Continues to optimize the use of existing infrastructure 

A complete response to the concern of the Class EA process is provided in Table A (Concern 3b through 3i).  

 

Durham and York Regions are committed to continuing water 
quality studies  
The Regions have invested more than $885M in new works and rehabilitation of existing works at the Duffin Creek 
WPCP to provide high quality effluent to a treatment capacity of 630 MLD. The Duffin Creek WPCP now has the 
most stringent phosphorus limits of all large wastewater treatment plants 
discharging to the open water of Lake Ontario. Also, the WPCP does not have 
the capability to bypass treatment processes during wet weather events, 
unlike the other large plants on Lake Ontario. 

Since 2007, a water quality monitoring program undertaken co-operatively 
with the TRCA and other stakeholders continues to demonstrate that water 
quality in the Ajax-Pickering nearshore is better than Provincial Water Quality 
Objectives and International Joint Commission open-water objectives.  

The Regions are committed to continuing their ongoing, voluntary support of Regional and Provincial water 
quality investigations and research. The Regions are committed to an additional three years of water quality 
monitoring in co-operation with the TRCA, building upon the previous seven years of sampling experience, and 
will use better instrumentation and lower detection limits. 

The Regions are supporting water quality monitoring and Cladophora research in the Ajax-Pickering nearshore as 
requested by the Town of Ajax and the City of Pickering.  The Regions are part of the multi-stakeholder team 
investigating water quality and Cladophora in the Ajax-Pickering nearshore. This team is comprised of: 

• Ministry of Environment and Climate Change 
• Toronto and Region Conservation Authority  
• Environment Canada 
• United States Environmental Protection Agency (USEPA) 
• Ontario Power Generation 
• The Regional Municipality of Durham  
• The Regional Municipality of York  
 

Conclusion  
The claims made by Part II Order requestors for the Outfall Class EA are not substantiated, have been addressed in 
the Environmental Study Report and are further responded to in the Part II Order request submissions.  The 
process used to determine the preferred solution through the Outfall Class EA process meets Ontario’s 
Environmental Assessment Act and is valid. The Regions therefore assert that completion of an additional EA 
under Part II of the Environmental Assessment Act is not warranted or necessary. 

This work confirms Cladophora algae is a lake-wide problem. Even if the Duffin Creek WPCP ceased operation, 
algae would continue to wash up on shore.  

The Duffin Creek WPCP has the 
most stringent phosphorus limits 
of all large wastewater treatment 
plants discharging to the open 
water of Lake Ontario.  
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