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1

Concerns with Effects to Aquatic Environment and Water Quality

COMMENT 1a
“Some requesters state that phosphorus from the Duffin Creek WPCP is the primary cause of the growth of excess
on shore levels of Cladophora Algae in the Lake Ontario nearshore environment (near Ajax).
Requesters contend that studies show soluble reactive phosphorus in particular is contributing to the algae
growth. They believe that the Duffin Creek WPCP is discharging phosphorus directly into the Cladophora growth
zone defined in studies. They contend it is supplying 97% of the bioavailable phosphorus load to the Ajax
nearshore.
Concern that the Project will increase the amount of phosphorus, and therefore Cladophora growth in the
nearshore.
Concerned that modifying the mixing zone (preferred solution) will not alleviate the algae growth problem.”

RESPONSE 1a
Phosphorus from the Duffin Creek WPCP is not the primary cause of excess on shore levels of Cladophora algae.
Even if the Duffin Creek WPCP were to cease operations, Cladophora algae would still wash up on the Ajax‐
Pickering shoreline. Changes in the Great Lakes ecosystem primarily from invasive mussels are causing resurgence
of Cladophora. The Duffin Creek WPCP is a minor contributor of phosphorus to the Ajax‐Pickering nearshore.
Soluble reactive phosphorus from invasive mussels and the open waters of Lake Ontario are the major sources of
SRP to the Ajax‐Pickering Nearshore. Also, over time, the discharge of soluble reactive phosphorus from the WPCP
will decrease.

Changes in Great Lakes ecosystem from invasive mussels is causing resurgence of Cladophora
The claim that phosphorus from the WPCP is the primary cause of excess on shore Cladophora algae growth is not
accurate. It exaggerates the role of the WPCP effluent, and does not fully recognize other factors that are
influencing Cladophora production throughout Lake Ontario, most importantly invasive mussels.
The Government of Ontario and International Joint Commission confirm that the resurgence of algae is attributed
to invasive mussels which results 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 biogeochemistry1”
A comprehensive review of the impact of invasive mussels on Cladophora growth has been performed as part of
the Outfall Class EA and Part II Order request response. It has been found that mussels in the Ajax‐Pickering
nearshore alone can excrete phosphorus in an elemental form (soluble reactive phosphorus) sufficient to meet
growth requirements for Cladophora. Dr. Robert Hecky, Editor‐in‐Chief of the Journal of Great Lakes Research,

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).
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performed a literature review of Cladophora algae (see Appendix A) and concluded the following regarding
mussels:


At shorelines where dreissenid mussel excretion has been estimated and where Cladophora biomass and
growth have been measured (including Pickering‐Ajax), it has been shown that mussel excretion may meet or
exceed the P[hosphorus] required to supply Cladophora growth. In addition, mussel excretions also exceeded
point source SRP loading from WPCPs to the studied areas. Along the Pickering‐Ajax shorelines, the WPCP
loading in 2007, a high Cladophora growth year, could not be met by the supply of SRP from the Duffin Creek
WPCP alone during the growing season for Cladophora. If mussels could be removed from the area, the
Cladophora biomass production would be reduced because of a significant reduction in SRP loading to
Cladophora habitat. However, simply reducing P[hosphorus] emissions from Duffin Creek WPCP may not
generate a proportional response because mussel excretion may dominate local SRP loadings available to
Cladophora.



Cladophora has an advantage over phytoplankton in accessing SRP from mussel excretion because both
Cladophora and mussels can attach firmly to hard substrata and maintain a close physical association. SRP
from mussel excretion becomes available at the bottom of the water column where hydrodynamic conditions
can allow higher SRP concentrations to build up in a concentration boundary layer and drive luxury uptake of
SRP by Cladophora. The entrapment of SRP and luxury uptake in the boundary layer reduces the loading of
SRP from mussel excretion to the overlying water column and allows Cladophora to maintain high growth
rates while observed SRP concentration in the overlying water are very low. In contrast SRP from WPCPs is
introduced to the water column through diffusers designed to allow rapid dilution of the emitted SRP away
from this sizable point source. As a result the delivery of D[uffin] C[reek] WPCP SRP to Cladophora habitat
may not be as accessible as dreissenid excretion. Consequently, although Duffin Creek WPCP SRP emission
was approximately half of the estimated dreissenid SRP loading in the study area, its reduction may not have
as significant an impact as lowering dreissenid excretion rates.



Dreissenid filtration, growth and SRP excretion is driven by the uptake of phytoplankton from the water
column; and, in well flushed coastal areas, the open lake can provide a steady supply of phytoplankton into
the near shore areas to sustain dreissenid growth and excretion. The impact of mussel excretion on growth of
benthic algae and the formation of concentration boundary layers are therefore both modified by
hydrodynamic conditions (waves, currents, turbulence); and growth of Cladophora , as well as sloughing of
Cladophora, is therefore also a function of site hydrodynamics.



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.



Cladophora grows to nuisance biomasses all along the Ontario shoreline including eastern Lake Erie and Lake
Ontario including sites unaffected by urban influences. Although it can affect the aesthetics and economic
activities on all these shorelines, it certainly has greatest impact on urban shorelines in terms of numbers of
affected people. In that sense, it is an urban problem; but, the cause is not just urban environmental impact
influence. Humans now share the ability to change the water quality of the coastal Great Lakes with the
invasive dreissenid mussels, and any attempt to manage near shore water quality will have to consider their
likely impact on the issue of concern.

Senior aquatic scientists Dr. Neil Hutchinson and Dr. Dennis Gregor who provided an analysis of Dr. Auer’s 2014
“Field Studies of Phosphorus and Cladophora in Lake Ontario, along the Ajax, Ontario Waterfront” in Appendix B
(Auer, 2014) of this submission agree with Dr. Hecky that invasive dreissenid mussels in the nearshore waters of
Ajax must be considered as a major source of SRP to the growth of Cladophora. They conclude the following:


“Our review of the report and relevant literature has led us to conclude that mussels in the nearshore waters
of Ajax must be considered as a major source of SRP to the growth of Cladophora and that mussels may
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represent as much as twice the contribution of SRP from the WPCP. By ignoring this source, Auer (2014) has
inappropriately attributed the WPCP effluent to a greater role in Cladophora production than the information
would support. In short, the Duffin Creek WPCP is not likely the primary cause of Cladophora growth in the
Ajax nearshore and further reductions of its SRP load, even during the summer growing season, while at
significant cost, may not have any direct benefit to the beach fouling by Cladophora”.


“The Gowlings/Ajax submission focused on SRP and loadings from the Duffin Creek Waste Water Treatment
Plant (WPCP) effluent as the cause for increased Cladophora production in the Ajax area. Our preliminary
conclusion, however, is that this rather narrow scope oversimplifies the problem, exaggerates the role of the
WPCP effluent and does not fully recognize the other factors that are influencing Cladophora production
throughout Lake Ontario and in the vicinity of Ajax”.

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. Presqu’ile park staff have noted that during bad summers
on shore Cladophora algae is significant enough to require removal on a daily basis. Dr. Hutchinson and Dr. Gregor
concluded in their report (Appendix B) that “the nearshore of the Pickering/Ajax area, while it is to some extent
impacted by urban activity, does not support abnormally high Cladophora biomass and production compared to
other locations on Lake Ontario and Lake Erie. In fact, 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” .
Figure 1
Cladophora algae washed ashore at Presqu’ile Provincial Park on November 8, 2007

Duffin Creek WPCP is not discharging phosphorus directly into a “Cladophora Habitat Zone”
The concern that the Duffin Creek WPCP is discharging phosphorus directly into the Cladophora habitat zone
defined in the studies is not accurate. References in the Auer (2014) report to the Cladophora Habitat Zone
include the following:
p.2 “...there is a band of lake bottom along the Ajax nearshore, extending lakeward to a distance of ~1 km,
where both suitable substrate and sufficient light exist to support Cladophora growth (“Cladophora Habitat
Zone”)
p.3 “... Currents traversing the Ajax nearshore have the potential to carry the plume and its SRP‐enriched
water to the east and to west across the Cladophora Habitat Zone”.

4

378698_WBG092814065557TOR

TABLE A – PROPONENT RESPONSE TO PART II ORDER REQUESTS

p.4 “... The field program described here has conclusively demonstrated that the more than 100 kg of
bioavailable phosphorus discharged daily to Lake Ontario by the Duffins Creek WPCP are received directly
within the Cladophora Habitat Zone along the Ajax waterfront.”

Senior aquatic scientists Dr. Neil Hutchinson and Dr. Dennis Gregor provided a detailed review of the Auer study
(Auer, 2014) in Appendix B and concluded that the Cladophora Habitat Zone displayed in the Auer (2014) report,
“shows a continuous zone extending to depths of greater than 10 m and ignores any variability in substrate
throughout this “zone”. This claim and implication that all of this zone is Cladophora habitat is inconsistent with the
Cladophora distributions mapped by Depew (2009) as noted in the previous section and contradicts the fact that
substrate is a definitive limiting factor to Cladophora growth.”
Auer (2014) used a variety of tools for predicting and mapping Cladophora growth including remotely sensed
satellite data from Michigan Tech and nitrate plume sampling/modelling. He used the results of this analysis to
conclude that Soluble Reactive Phosphorus from the WPCP was being discharged directly into the Cladophora
Habitat Zone. Dr. Neil Hutchinson and Dr. Dennis Gregor concluded the following in their report regarding these
analyses (refer to Appendix B):


Remotely Sensed Satellite Data – “The data presented by Auer (2014) based upon remotely sensed data does
not demonstrate Cladophora growth to the water depth implied by Auer (i.e. 8 m) and does not support the
contention that these data demonstrate dense and extensive Cladophora growth across the Pickering/Ajax
shoreline to a depth of 10 m.”



Nitrate Modelling/Sampling – “The Auer (2014) results are based on a relationship of seven measurements of
NO3 and SRP. TRCA’s lake data for SRP and NO3 contradict the data presented in Auer (2014) as they show no
relationship between the two water quality parameters and indicate that NO3 can vary through a wide range
of values even at the offshore stations. Finally, the TRCA lake water quality data for both August 8 and
28, 2013, which are comparable to Auer’s sampling dates, show no indication of an SRP plume in the
nearshore at the SRP detection limit of 0.002 mg/L (2 µg/L) and show concentrations which are uniformly
near or at the detection limit for SRP concentrations on both dates, at all locations and depths. Based on this
analysis, we have difficulty accepting Auer’s (2014) over‐arching conclusion that “... there is no doubt that the
effluent being discharged to Lake Ontario from the Duffin Creek WPCP is the primary contributor to nuisance
conditions of Cladophora”. To the contrary, we do not find that that these data confirm this conclusion. All
conditions and phosphorus sources to the Pickering/Ajax nearshore need to be considered.”

Duffin Creek WPCP is a Minor Contributor of Phosphorus to the Ajax‐Pickering nearshore
Dr. Auer claims that the Duffin WPCP discharges 85% of the total phosphorus (TP) and 97% of soluble reactive
phosphorus (SRP) to the Ajax‐Pickering nearshore. These claims are flawed based on a comprehensive literature
review, hydrodynamic modelling, and an extensive water quality monitoring program in the Ajax‐Pickering
nearshore as detailed in Appendix C.
For TP, the calibrated and peer reviewed hydrodynamic model predicted that the Duffin Creek WPCP
contributes 16% of the TP to the Ajax‐Pickering nearshore, much lower than 85% which was stated in the Auer
Field Study. Dr. Auer’s assessment was based on a simple comparison of loads from the Duffin Creek WPCP to
loads from the Duffins and Carruthers Creek during the period of 2007‐2009. Important sources of TP to the study
area were discounted from his assessment including background concentrations of TP within the lake. Auer’s Field
Study also does not use a model to account for the difference in dispersion rates for TP discharged at a depth of
10m (the WPCP outfall diffuser) and at the immediate shoreline (the Duffins Creek). Figure 2 illustrates the
percent contribution at different water depths as predicted by the hydrodynamic model for 2008.

378698_WBG092814065557TOR
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Figure 2
Total Phosphorus ‐ Percent contribution from different sources at different water depths
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For SRP, invasive mussels and the open waters of Lake Ontario are a more significant contributor of SRP to the
Ajax‐Pickering nearshore than the Duffin Creek WPCP.
For SRP from invasive mussels, both Dr. Hecky and Dr. Hutchinson estimated that mussels contribute
approximately twice as much SRP as the WPCP based on reported mussel density in the Ajax‐Pickering nearshore
and measured mean excretion rate of SRP from mussels. Also, Dr. Hecky stated that “although the mussels did not
add to the inventory of P in the lake... they did represent a new source of SRP which was not available to the near
shore environments of the Great Lakes prior to mussel occupancy.”
For SRP from the open water of Lake Ontario, a study was performed by Leon et al, 20092, which modelled the
concentrations of SRP from the Duffin Creek WPCP, Duffins Creek, and the open lake. It was found that SRP from
the open lake are three times the concentration that would result from the Duffin Creek WPCP (see Figure 3).
This study and findings are referenced by Dr. Hecky in Appendix A.
Figure 3
SRP – Concentrations in WPCP, Duffins Creek, Open Lake (Leon et al, 2009)

2

Luis F. Leon, Ralph Smith, Sairah Mailkin, David Depew and Robert E. Hecky. 2009. Modelling and analysis of
Cladophora dynamics and their relationship to local nutrient sources in a nearshore segment of Lake Ontario.
University of Waterloo Contract Report to Ontario Power Generation
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Both Dr. Hecky and Dr. Hutchinson estimated that mussels contribute approximately twice as much SRP as the
WPCP and that “although the mussels did not add to the inventory of P in the lake... they did represent a new
source of SRP which was not available to the near shore environments of the Great Lakes prior to mussel
occupancy.” Also, Dr. Hecky referenced an article from and stated that based on this study, contributions of SRP
from the open lake are three times the concentration that would result from the Duffin Creek WPCP.
On the other hand, Dr. Auer’s assessment was based on a simple comparison of loads from the Duffin Creek
WPCP to loads from the Duffins and Carruthers Creek during the period of 2007‐2009. Important sources of TP to
the study area were discounted from his assessment including SRP from the excretion of mussels and from the
open waters of Lake Ontario.
Also, as illustrated in Figure 4, the water quality monitoring data from the TRCA between 2007 and 2013 indicates
that SRP levels at the Duffin Creek WPCP outfall are approaching open‐water concentrations3 and sampling does
not show a hot spot in the vicinity of the Duffin Creek WPCP outfall.
Figure 4
Water Quality Monitoring Data – Soluble Reactive Phosphorus – 2007 to 2013

Phosphorus from the Duffin Creek WPCP will not Increase from Historical Levels
The claim by the Town of Ajax that phosphorus discharges from the Duffin Creek WPCP will triple at 630 million
litres per day is misleading.
For total phosphorus, which is regulated by MOECC, the recommended solution will not result in any increase in
total allowable phosphorus loading from the Duffin Creek WPCP from the existing ECA limit of 311 kg/day. In
2006, the Regions received approval from the Ministry of the Environment and Climate Change (MOECC) to
expand the Duffin Creek WPCP from 420 ML/d to 630 ML/d and agreed to a phosphorus loading limit of 311 kg/d
that would take effect when the Stage 3 Expansion works were commissioned and remain in effect even as the

3 Nutrient

Sources (2014). Retrieved September 24, 2014, from http://trca.on.ca/the‐living‐city/watersheds/lake‐
ontario‐waterfront/western‐durham‐waterfront‐monitoring.dot#sthash.E0XkaOCY.dpbs
378698_WBG092814065557TOR
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daily treatment capacity increased to match service demands. The Duffin Creek WPCP is the only large plant
discharging to the open waters of Lake Ontario with a phosphorus loading limit from the MOECC.
In 2008, prior to the commissioning of the expansion project, the plant did experience months with a total
phosphorus loading greater than 311 kg/d. However, since the commissioning of the Stage 3 Expansion project in
2011, the plant has been operating well below the compliance criteria with an average total phosphorus loading
of 114 kg/d in 2012 and 119 kg/d in 2013 respectively. This is to be expected since the treatment processes are
operating well below their capacity. As flows increase at the plant, the phosphorus removal optimization strategy
detailed in Section 11 of the ESR will be implemented to allow the plant to continue to operate below the loading
limit of 311 kg/day. The optimization strategy includes the use of alternative chemicals and dosages, and polymer
addition, which operators will implement and adjust as necessary to respond to changing flows, influent
conditions and wastewater chemistry.
SRP is not regulated by the MOECC. However, SRP loadings are predicted to decrease from past levels as
wastewater flows increase (i.e. 119 kg/day in 2008 to 84 kg/day at the plant rated capacity of 630 MLD). To
maintain the mass TP loading at 311 kg/d as flows increase to 630 ML/d, a greater percentage of SRP will need to
be removed through the chemical addition phosphorus treatment process as shown in Figure 5.
Figure 5
Soluble Reactive Phosphorus – Duffin Creek WPCP Historical and Future Predicted Loading

Concerned that modifying the mixing zone (preferred solution) will not alleviate the algae growth
problem
Research indicates that none of the alternatives involving the Duffin Creek WPCP, including tertiary treatment or a
new outfall, will alleviate the algae along the Ajax‐Pickering shoreline. Even if the Duffin Creek WPCP were to
cease operations, Cladophora algae would still wash up on the Ajax‐Pickering shoreline.

The response provided above should be read in conjunction with the supporting reviews and studies
for this response which are provided in:


Appendix A – Dr. Robert Hecky, Recent Studies of Cladophora glomerata and its Relation to Environmental
Factors in the Great Lakes with Special Reference to the Ajax‐Pickering Coastal Region on Lake Ontario



Appendix B – Hutchinson Environmental Sciences Ltd. Review of Dr. Auer’s 2014 “Field Studies of Phosphorus
and Cladophora in Lake Ontario along the Ajax, Ontario, Waterfront”



Appendix C – Response to Dr. Auer’s 2014 Dr. Auer’s 2014 “Field Studies of Phosphorus and Cladophora in
Lake Ontario along the Ajax, Ontario, Waterfront”



Appendix D – Response to Dr. Auer’s “Review of the Class Environmental Assessment to Address Outfall
Capacity Limitations at the Duffin Creek Water Pollution Control Plant”
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COMMENT 1b
“Concerned with project’s effect on aquatic species:


Concern that the Project will negatively affect spawning grounds for Round Whitefish. A study has been done
that states algae smothers the spawning habitat of the whitefish; that it leads to increased egg exposure as
the eggs can’t settle in between rock substrate crevices; and it depletes oxygen in the winter months as it
decomposes.

Requesters believe that effects of increased nutrients and excessive Cladophora growth on Round Whitefish
habitat must be considered as part of Project.”

RESPONSE 1b
The decline of Round Whitefish is tied to eco‐system changes
1. The decline of Round Whitefish is a phenomenon widespread throughout Lake Ontario and not related to the
Duffin Creek WPCP. This expert opinion is based upon an extensive search and review of published, peer‐
reviewed literature.
LGL Limited conducted a review of current scientific literature on reasons for Round Whitefish decline with a
focus on Lake Ontario, which was independently peer reviewed (presented as an attachment in Appendix E of
this submission). LGL Limited found limited information on the distribution, movement and abundance of Round
Whitefish. Notwithstanding the lack of detailed life history information on Round Whitefish populations, the
decline of Round Whitefish in Lake Ontario cannot be disassociated with the ecological changes that are
happening in Lake Ontario ecosystem over the past several decades, including the presence of invasive species
and associated impacts to food webs, competition for resources, composition of substrates, and predation
pressures. In addition, impacts of climate change as they relate to lake level fluctuations and warming water
temperatures have the potential to influence the quality of nearshore waters with respect to its suitability for this
fall spawning, coldwater species. Further, no peer‐reviewed scientific references were found that suggests that
extensive growth of Cladophora effects Round Whitefish spawning habitat.
Round Whitefish and their habitat were considered as part of the Outfall Class EA. The net effects assessment
in the ESR concluded that the Preferred Solution will not negatively affect the fish community, including Round
Whitefish.
The Outfall Class EA provided a detailed assessment of the net effects of alternatives on the current use of
nearshore and offshore habitat by all fish species, including Round Whitefish. All members of the fish community
were considered under the broader category of fish and fish habitat Valued Ecosystem Component (VEC).
To complete the net effects assessment, a substantial amount of data was collected and included in the ESR on
fish species, fish habitat, and current conditions of the nearshore lake bottom. Data was compiled from 1976‐
2013 for fish species documented for the Lake Ontario from a wide variety of sources including records from
Ontario Hydro, Ministry of Natural Resources, and Toronto and Region Conservation Authority (TRCA) in order to
provide the most comprehensive listing of fish community and species that would be present within the Local and
Regional Study Areas within Lake Ontario. As well, consultation with the MNR’s Lake Ontario Management Unit
(LOMU) was conducted to characterize the fishery in Lake Ontario using the most current data available,
throughout the Outfall Class EA. In addition, the current condition of fish habitat along the nearshore based on
bathymetry and sidescan sonar imagery was collected. Substrate and lake bottom conditions in the nearshore
and offshore were obtained through direct surveys using bathymetric, underwater camera, and sidescan sonar
surveys along two transects extending 3 km offshore. The sidescan sonar imagery collected in this Outfall Class EA
378698_WBG092814065557TOR
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was supplemented with substrate data from the University of Waterloo study which used sonar transducer to
collect and characterize substrate as hard and soft in a portion of the Regional Study Area.
The review indicated that Round Whitefish were a species that had been documented in the study area.
However, no fish habitat important to sensitive life species were observed in the side‐scan surveys or in the fish
community data. In addition, LGL Limited conducted a review of EcoMetrix’s “Literature Review and Field
Investigations of Round Whitefish Habitat along the North Shore of Lake Ontario” and noted that the three main
spawning areas for round whitefish identified by EcoMetrix are outside the Regional Study Area for this Outfall
Class EA.
The net effects assessment in the ESR concluded that the Preferred Solution will not negatively affect spawning
grounds for the fish community (including Round Whitefish), for the following reasons:


No fish habitat important to sensitive life stages was recorded in the study area. The study area is generally
limited to providing forage and passage function.



No construction is required



The total allowable phosphorus loading of 311 kg/d will not change and operation results in a slightly smaller
phosphorus mixing zone compared to the baseline.



Operation results in a negligible change in the size of the un‐ionized ammonia (UIA) mixing zone relative to
the size of the Regional Study Area

The response provided above should be read in conjunction with the supporting reviews and studies for this
response which are provided in:


10
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Habitat along the North Shore of Lake Ontario”
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2

Social Concerns

COMMENT 2a
“Concern with human health impacts from project:


Concerned with Project’s impacts to health of people who use the lake.



One requester states that microcystins are present in Cladophora algae and children are at risk from
developing liver damage from consuming these. Concerned the Project will increase algae growth, increasing
this problem.



Concerned with pharmaceuticals from the Duffin Creek WPCP’s effluent. Concerned with impacts on
microorganisms living in the lake, and human effects from pharmaceuticals.



Concerned that increased bacteria on the shore will affect human health (e.coli).



Contend increased Canada geese from increased Cladophora will increase geese feces and result in more
bacteria.



Concerned the Project will result in higher levels of bacteria in the water that may affect quality of drinking
water in Ajax.”

RESPONSE 2a
Duffin Creek WPCP protects Human Health
Protecting the health of people who use the lake was a priority in this Outfall Class EA as reflected by the
problem/opportunity statement which is “[t]o identify a preferred solution for addressing the capacity limitations
of the existing outfall at the Duffin Creek WPCP that continues to protect the environment and human health.” The
Outfall Class EA assessed the potential impacts of the preferred solution on the health and well‐being of the
people who use the lake and lakefront with the following criteria:


S1. Tourism, Recreational Uses of Lake and Lakefront – the potential of the alternative solution to impact
touristic and recreational uses of lake and lakefront during construction/operation for visitors and residents.



S3. Community Health and Safety – the potential of the alternative solution to increase risk to community
health and safety.



S6. Impacts on Aesthetic Conditions along the Shoreline – the potential of the alternative to cause additional
aesthetically undesirable conditions.



S8. Impact on the Ajax Water Supply Plant (WSP) Intake – the potential of the alternative solution to impact
the Ajax WSP intake during construction/operation.

The preferred solution was deemed to have negligible net effects on human health after the assessment for the
following reasons:


S1. Tourism, Recreational Uses of Lake and Lakefront – There will be minimal and limited disruptions to
recreational users the lake and lakefront during installation



S3. Community Health and Safety – E. coli levels in plant effluent will remain low, well below the PWQO.



S6. Impacts on Aesthetic Conditions along the Shoreline – There will be no additional aesthetically undesirable
conditions as operation will result in no increased phosphorus loadings from the baseline condition and no
increase in the size of the phosphorus mixing zone

378698_WBG092814065557TOR
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S8. Impact on the Ajax Water Supply Plant (WSP) Intake – A slight increase in average total ammonia nitrogen
(TAN) levels at the Ajax WSP intake will result but will remain well below the source water protection
objective

Microcystins
There was a concern raised that microcystins are present in Cladophora Algae which is not the case. Microcystis is
a microcystin producing genus of freshwater cyanobacteria (blue‐green algae) which includes the harmful algal
bloom Microcystis aeruginosa. Microcystis is a blue‐green algae, that is technically not an algae, but cyanobacteria
that photosynthesizes like algae does. Microcystins produced by this genus of algae are toxins that can cause
damage to the liver if ingested. Blue‐green algae are different from Cladophora, which is a type of a branched
algae that can be found growing attached to a solid substrate. Cladophora algae detach during storm events and
wash up on shore in mats and decay, creating a “muck” zone on beaches, and have the potential to harbor
bacteria, but does not produce algal toxins.
Pharmaceuticals
The Duffin Creek WPCP’s nitrifying activated sludge process provides removal of pharmaceuticals and personal
care products (PPCP). Generally, the activated sludge treatment process at the Duffin Creek WPCP can remove
over 90% of the most common PPCPs. Research has also shown that operating the activated sludge process with a
high solids retention time typical for nitrifying processes, provides even greater removal efficiencies for PPCPs as
compared to conventional activated sludge processes. As part of the Stage 3 Expansion at the Duffin Creek WPCP,
a nitrification step‐feed process was implemented which provides PPCP removal capabilities.
E. coli
During the previous Class EA for the Stage 3 Expansion completed in 2006, similar concerns were raised by Part II
Order requesters regarding E. coli bacteria on the shore and human health. To respond to these concerns, DNA
samples of E. coli from the shore were taken and a report was prepared by Beacon Environmental in November
2006, entitled “Ajax Rotary Park: Birds, Algae, and Escherichia coli” (presented as an attachment in Appendix F of
this submission). In February 2007, the Ministry of the Environment reviewed the Part II Order requests and
concluded that the Regions had addressed the issues and concerns. It was acknowledged by the Minister of the
Environment in the Stage 3 Expansion Class EA that the Duffin Creek WPCP is not the direct cause of E. coli
exceedances at the Ajax waterfront. Recent plant effluent data and lake water quality monitoring data confirm
that the WPCP discharges effluent 1 km offshore at levels far below the Provincial Water Quality Objective
(PWQO).
The Beacon Report (2006) concluded that the problem of elevated levels of E. coli at the Ajax Rotary Park beach
appear to be related to waterbird. Beacon (2006) also noted that very few waterbirds use Cladophora as a source
of food and that geese that congregate at Rotary Park eat vegetation, especially turf grass, and sometimes feed
on hand‐outs. Since 2007, a Goose Management Plan (GMP) has been implemented to discourage large numbers
of birds from fouling the shoreline with fecal matter. Implementation of such a plan has reduced numbers of
Canada geese using the Ajax Rotary Park in recent years, and consequently shoreline E. coli levels. LGL Limited
conducted a review of the Beacon Report (2006) and verified that report conclusions are still valid. The results of
this review are presented as an attachment in Appendix F.
The on‐going water quality monitoring program conducted by the Toronto and Region Conservation Authority
(TRCA) measures E. coli at Ajax Water Supply Plant (WSP) intake. The results of the sampling from 2007 to 2012
demonstrate that samples close to the Ajax WSP intake have a mean below 0.1 E. coli counts which is well below
PWQO of 100 E.coli counts. The Regions also measure E. coli in the effluent. The maximum average monthly E. coli
count from 2009 to 2013 are detailed in Table 1 and Figure 6 and continue to be well below the PWQO of 100
E. coli counts per 100 mL of water.
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Table 1
Soluble Reactive Phosphorus – Duffin Creek WPCP Historical and Future Predicted Loading
Year

Maximum Monthly Average (E. coli per 100 mL)

2009

22

2010

38

2011

24

2012

22

2013

32

Figure 6
Monthly E. coli Data – Duffin Creek WPCP 2009 to 2013
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Drinking Water Quality
Water quality from the Ajax Water Supply Plant has and continues to meet the strict limits set by the Ministry of
the Environment as demonstrated in the Annual Water Quality Reports posted to the Durham Region website,
www.durham.ca. Durham Region provides an exceptionally high quality of drinking water to residents.
The response provided above should be read in conjunction with the supporting reviews and studies for this
response which are provided in:


Appendix F – Response to Issue of Increased E. coli Affecting Human Health

378698_WBG092814065557TOR
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COMMENT 2b
“Concern with odour at Lake Ontario Waterfront in Ajax and Pickering. Concern that the Project will increase
odour levels at the waterfront due to increased phosphorus levels and algae growth.
State that the odour is being caused by Cladophora rotting on the beach in the summer. AMEC study determined
odour levels from 30‐60 odour units along Ajax waterfront.
Concerned with Project’s effects on enjoyment of waterfront due to increased odour and Cladophora algae
(inability to enjoy swimming, animals unable to go in the water, inability to enjoy waterfront trail, visual impact.
Contend Proponents failed to assess odour impacts at the waterfront in the Project study.
Concerned with the odour in Ajax drinking water, and that it will get worse due to the Project.”

RESPONSE 2b
AMEC odour study did not follow industry best practice
The methodology used by AMEC for their study is limited and did not follow industry best practice. The study
provided limited sample size (7 samples on 1 day) in comparison to other studies undertaken for assessing
potential nuisance odour levels. In particular, it did not establish likely day to day impacts of odour from algae
throughout the critical summer months from July to September.
The AMEC study used field observations from one trained observer using a Nasal Ranger Field Olfactometer,
which is considered to be a screening tool and does not provide a quantitative assessment. A two‐step process of
taking field observations to collect odour samples, followed by an assessment with 7 to 8 panelists using the
European Standard EN 13725:2003 (Air Quality – Determination of Odour Concentration by Dynamic
Olfactometry) is considered an industry best practice. Although the AMEC report did state that odour is
measured using Odour Units (OU), where 1 OU is the concentration of odorous material in air that is detectable
by 50% of the members of an odour panel consisting of average noses, no panel observations were documented
in the AMEC report.
The AMEC study has not conclusively demonstrated any connection between the WPCP and alleged odours.
Preferred Solution will not increase odours at the shoreline
The Outfall Class EA considered the impacts of odour as part of the detailed evaluation of the alternatives under
the aesthetic impact criteria. The preferred solution will not result in changes in odour impacts and algae
conditions from the baseline. Through extensive review, consultation with the stakeholder advisory committee
(SAC), and analyses, Alternative 2: Modified Existing Outfall Diffuser, was selected as the preferred solution.
Section 13 of the Environmental Study Report (ESR), Impacts, Mitigations Measures, and Monitoring Program,
described the net environmental effects of the preferred solution. The impacts related to odour were noted as
follows:
S6. Impacts on Aesthetic Conditions along the Shoreline ‐ Aesthetic impacts such as visual, odour, and
turbidity will remain unchanged from the baseline conditions during the operation of the preferred
solution.
The following was the rationale why there was no change from the baseline for:
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Aesthetic Conditions Related to Odour – Since there is no heavy construction associated with the
preferred solution, there is no change in odour impacts during construction.
Aesthetic Conditions Related to Algae – Since the approved Environmental Compliance Approval (ECA) for
the Stage 3 of the Duffin Creek WPCP includes a cap on the amount of phosphorus being discharged to
Lake Ontario (311kg/day), there is no increase in phosphorus loading from the baseline scenario of 520
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MLD to the plant rated capacity of 630 MLD. Accordingly, the preferred solution results in no change from
baseline condition for algae.
Odour in Ajax Drinking Water
Cladophora does not cause odours in drinking water. Certain types of algae and bacteria naturally produce
odorous chemicals inside their cells which cause taste and odour problems in drinking water. Common odorous
chemicals are geosmin and MIB (2‐methylisoborneol). There have been severe late summer geosmin events in the
western basin of Lake Ontario in the late 90s and early 2000s mainly caused by cyanobacteria of the genus
Anabaena. The Ajax WSP has carbon on most of the filters to deal with this problem but taste and odour
occurrences may still occur during periods of warm weather and high usage. Though, this is not a health‐related
issue.
The response provided above should be read in conjunction with the supporting reviews and studies for this
response which are provided in:


Appendix G – Response to AMEC’s “Odour and Shoreline Algae Report”

378698_WBG092814065557TOR
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3

Concerns Regarding EA Process

COMMENT 3a
“Request that broader consideration of alternatives should be undertaken:


The Proponents should look at other forms of tertiary treatment than just membrane filtration, for example,
should look at ballasted flocculation‐ ACTIFLO®, combination of solutions.

The Project fails to recognize the benefit of removing phosphorus. Results in failure to measure net environmental
effects as benefit not recognized.”

RESPONSE 3a
Outfall EA did consider a broad range of alternatives, including different forms of tertiary treatment
As documented in the response to Concern 3c, a long list of eleven alternatives was developed with input from
the public. The long‐list of alternatives was screened using “must‐meet” screening criteria down to a short list of
five alternatives, one of which was to implement tertiary treatment (Alternative 3). Five tertiary treatment
technologies were investigated to select a representative technology for providing tertiary treatment. The public
had input into the list of tertiary treatment technologies that were reviewed and documented in the Phase 2
Interim Report posted on the project website. These included:






travelling bridge filters,
deep bed filtration,
cloth filtration,
membrane filtration and
ballasted clarification (which includes the ACTIFLO® system).

The technology investigation was based on a review of performance and process reliability, footprint
requirements, capital costs, and operating/maintenance costs. Given that performance was rated as one of the
most important criteria by the Stakeholder Advisory Committee, membrane technology was selected as the
representative technology because despite higher costs, it is a well‐known and applied technology that has been
proven to be the most reliable in terms of performance for use at a facility such as the Duffin Creek WPCP.
Membrane tertiary treatment was not selected as a preferred solution for the following reasons:


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



requires extensive construction that could affect the aquatic and/or terrestrial environments;



has high capital and operating costs (i.e. with tertiary treatment a significant increase in energy usage, and
potentially additional chemicals, would be required to operate the system); and



results in a significant rate increase to customers across all of Durham and York Regions.

Ballasted Flocculation is not the Recommended Solution for the Duffin Creek WPCP
As part of this response to the Part II Order requests, a sensitivity analysis was performed using the evaluation
criteria from the Outfall Class EA to determine if selecting the ballasted flocculation tertiary treatment technology
would have changed the outcome of the ranking of tertiary treatment (Alternative 3). It was found that the
ranking would not have changed and ballasted flocculation would have still ranked 4th in the Phase 2 evaluation
of alternative solutions. Ballasted flocculation (ACTIFLO®) would have similar net effects for membrane treatment
16
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technology, with additional impacts associated with lack of proven effectiveness at plants the size of the Duffin
Creek WPCP. In Ontario, there are only three known tertiary treatment ACTIFLO® systems installed including the
Lindsay, Tottenham, and Deseronto wastewater treatment plants. The rated capacities of these plants are all less
than 25 MLD which are significantly less than the 630 MLD rated capacity of the Duffin Creek WPCP. Also, one of
the plants is removing their ACTIFLO® system due to high operating and maintenance requirements.
Regarding performance of the ACTIFLO® system, the Oldham report submitted with the Town of Ajax Part II Order
request states that “The Duffin Creek WPCP process could potentially, based on results from a similar sized plant
(the Metro WWTP, Syracuse, New York) reduce total phosphorus (TP) and soluble reactive phosphorus (SRP)
concentrations in plant effluent to as low as 0.008 mg/l and 0.003 mg/l.” However, the Metro WWTP is required
to meet an effluent Total Phosphorus limit of 0.10 mg/L. It was noted in a separate report written by Conestoga
Rovers and Associates that the required limit of 0.10 mg/l is less than the ACTIFLO® manufacturers’ stated design
rating for the system and that optimization of the overall process would be required to achieve this limit which
would require additional processes and associated capital costs.
A limit of 0.10 mg/L is significantly different than the 0.008 mg/L that the Oldham Report claims is achieved at the
Metro WWTP. It must also be noted that the Metro WWTP does have channels that bypass treatment processes
during periods of high flow which releases partially treated sewage into Onondaga Lake and is not acknowledged
by Oldham in his report.
The following should also be noted in the comparison of the Duffin Creek WPCP and Metro WWTP:


Statistical Analysis ‐ Statements made on the Metro WWTP’s performance are not supported by examination
of the differences in operation and design of the Syracuse Metro Treatment Plant and the Duffin Creek Water
Pollution Control Plant. Nor has any statistical analysis of the results been undertaken or at least presented in
accordance with industry‐accepted practices.



Receiving Water ‐ The receiving water for Metro WWTP (Onondaga Lake) and the Duffin Creek WPCP (Lake
Ontario) have greatly different characteristics and regulatory drivers, and are therefore not an appropriate
comparison. Onondaga Lake is small (12km2) in comparison to Lake Ontario (19,000km2), is severely polluted
and is undergoing significant remediation. As such a major source of pollution is wastewater treatment
effluent from the Metro WWTP which contributes 20% of the flow input to the lake. Whereas Lake Ontario is
classified a Policy 1 receiver where the water quality in the lake is better than the provincial water quality
objectives.

The following was concluded based on the review of ACTIFLO®:


The comparisons Oldham makes between the Metro WWTP, Syracuse, New York and the Duffin Creek WPCP
are found to be questionable due to the numerous and significant differences between the two facilities.



Oldham’s claims as to the performance of the ACTIFLO® system installed at the Metro WWTP are
unsubstantiated by results and statistical analyses of those results.



The replacement of membrane filtration with ballasted flocculation as the solution to Alternative 3, does not
affect the outcome of the determination of the overall preferred solution to the problem opportunity
statement.

The Regions have reduced phosphorus loading to the environment
The Regions have invested approximately $885B 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. As illustrated in Figure 7, 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 many other plants on Lake Ontario.

378698_WBG092814065557TOR
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Figure 7
Comparison of Duffin Creek WPCP to Other Plants

The Regions have also supported an on‐going nearshore water quality monitoring program along the Ajax‐
Pickering waterfront in cooperation with the Toronto and Region Conservation Authority (TRCA), which started in
2007 after the Stage 3 Expansion Class EA. The results have demonstrated that the concentration of total
phosphorus (TP) and other wastewater parameters are consistently below the Provincial Water Quality Objectives
(PWQO). The PWQO for TP is 20 µg/L and the sampling results demonstrate an average at or below 10 µg/L. The
sampling station at the Duffin Creek WPCP outfall diffusers also averages less than the PWQO for TP.
It is important to note the purpose of this Outfall Class EA which was to address the limitations of the existing
outfall and that the process of removing phosphorus was thoroughly reviewed as part of a separate, earlier Class
EA for the Stage 3 Expansion project completed in 2006. A letter from the Minister of the Environment to a Part II
Order requestor in 2007 for the Stage 3 Expansion Class EA stated that the Regions have revised their proposal to
limit the phosphorus loading “to a maximum of 311 kg/day on an annual average basis, although the current
phosphorus loading limit is 420 kg/day. This is intended to ensure that phosphorus loadings will remain at levels
not significantly different from those achieved over the past three to four years” (ref. Letter from Minister Broten
ENV1283MC‐2007‐364).

A systematic and replicable net effects evaluation was undertaken
This Outfall Class EA used an approach for evaluating net effects that complies with the MEA Class EA process and
Ontario Environmental Assessment Act. The EA Act broadly defines environment to include the natural, social,
economic, cultural and built environments. Consequently, an assessment of alternatives included a list of criteria
linked to each component of the environment. To measure the environmental effects, indicators (or measures)
were specified for each criterion. The method used to evaluate net effects (i.e. those remaining after the
application of impact mitigation measures) of alternatives was the decision matrix method, which produces an
assessment that is clear, logical, traceable and reproducible. This method allowed for the identification of impacts
using multiple criteria for a set of alternatives. It also allowed for criteria importance to be considered. The
alternative evaluation approach and impact rating method were also peer‐reviewed by the independent peer
review team.
One of the natural environment criterion was Impact on Water Quality (N3), which was defined as the potential of
the alternative to impact lake water quality, including phosphorus. The highest rating of 5 was assigned to
alternatives that had a “positive impact of any magnitude and duration over any geographic extent, or no impact”.
Only the tertiary treatment alternative was assigned the highest rating of 5.

18
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Despite the advantage of tertiary treatment in reducing the phosphorus mixing zone by removing additional
phosphorus, the disadvantages outweighed this benefit since tertiary treatment:


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



required extensive construction that could affect the aquatic and/or terrestrial environments;



had high capital and operating costs (i.e. with tertiary treatment a significant increase in energy usage, and
potentially additional chemicals, would be required to operate the system); and



Resulted in a significant rate increase to customers across all of Durham and York Regions.

The response provided above should be read in conjunction with the supporting reviews and studies for this
response which are provided in:


Appendix H – Response to Dr. Oldham’s Report “Removal of SRP from Sewage Effluent at Duffin Creek WPCP”

378698_WBG092814065557TOR
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COMMENT 3b
“A concerned citizen states that the Project was never approved by Durham Region Council. The Phase II report
was specifically rejected by Council on March 6, 2013.”

RESPONSE 3b
Durham staff received authority from Durham Council to undertake the Outfall Class EA when the project budget
was formally approved at the June 18th, 2008 session of Durham Council. The statement that the Outfall Class EA
Phase II Report was rejected by Durham Council on March 6, 2013 is incorrect. On March 6, 2013, staff report
2013‐J‐6, was presented to Durham Council as an information update on the project and did not seek any
direction or authorization from Council on how to proceed with the Outfall Class EA study. The report presented
the following two recommendations:


“THAT the Finance & Administration, Health & Social Services, Planning & Economic Development, and Works
Committee receives this report [2013‐J‐6] for information; and,



THAT this report be forwarded to the Ministry of the Environment (MOE[CC]), the Toronto Region
Conservation Authority (TRCA), The City of Pickering, The Town of Ajax and The Regional Municipality of
York."

The two recommendations of Report 2013‐J‐6 were not carried by Durham Council. However, the motion was
specific to staff report 2013‐J‐6 and did not include any direction regarding the Outfall Class EA study or Outfall
Class EA reports. Staff report 2013‐J‐6 was provided as an information update on the project to Durham Council
to keep Council informed on the progress of the study and did not seek any direction or authorization from
Council on how to proceed with the Outfall Class EA study. Further, at the May 15, 2013 session of Council,
Durham staff received authority from Durham Council to continue and complete the Outfall Class EA when the
budget for the final stage of the Outfall Class EA was formally approved. In summary, Durham Council have
provided the authority and funding to complete the Outfall Class EA from June, 2008 onwards. Similar approval
and funding has been provided by York Region’s Council.

20
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COMMENT 3c
“Inadequate consultation‐ Proponents did not consider the concerns of stakeholders in project planning.
Concerned that Stakeholder Advisory Committee meetings were not an interactive process‐ only disseminated
information from the Proponents.”

RESPONSE 3c
The Regions have implemented a comprehensive consultation strategy that exceeds the requirements of the
Schedule C Class EA process. The consultation strategy was designed to facilitate the gathering of comments and
feedback from the public, agencies, aboriginal groups, and stakeholders at key points throughout the decision‐
making process for the Duffin Creek WPCP Outfall Class EA. As part of the Regions’ response to the MOECC
Proponent Information Request (forwarded on April 8, 2014), a comprehensive list of the consultation activities
conducted as part of this Schedule C Class EA was provided. These activities included:


Four Public Information Forums (PIFs) with each held separately in the Town of Ajax and City of Pickering for a
total of eight (8) events,



Five Stakeholder Advisory Committee (SAC) meetings held in Durham Region with one meeting that focused
on water quality with presenters from the TRCA and the MOECC,



A project website that was regularly updated to include all study information and reports as they were
prepared,



A project email address (info@OutfallEA.com) where comments were received and responded to,



A Comment Response log updated on a continuous basis and posted on the project web site
(www.durham.ca/OutfallEA), which contained over seven hundred (700) comments and responses



Separate presentations and meetings with Ajax and Pickering staff, including presentations to Council



Tours of the Duffin Creek WPCP



Notices and follow‐up calls to the 13 First Nations and aboriginal communities identified as stakeholders.

Further details on the consultation program are provided in the MOECC Proponent Information Request, as well
as Section 15 and Appendix H of the ESR.
The Regions’ consultation program was aimed at not only providing information to the public and stakeholder
advisory committee, but receiving input and incorporating this input into the decision‐making process. In all cases,
responses to questions and comments received from the public through phone calls, emails or at Public
Information Forums were responded to and put on the project web site for public awareness and understanding
of project issues. The Class EA process benefitted from input from the public in the following major ways:


Problem Definition – The problem definition and Class EA process were presented to the public during PIF #1
and to the Stakeholder Advisory Committee during SAC Meeting #1 (a detailed discussion of SAC meetings is
provided below). Stakeholders had direct input into defining the problem (opportunity) statement. Based on
input received the opportunity statement was expanded to include an emphasis on the importance of
selecting a preferred strategy that continues to protect the environment and human health



Study Area – The boundary of the study area was presented to the public at PIF #2 and to the SAC at the SAC
Meeting #2. Based on input from the SAC, the study area boundaries were expanded to include Paradise
Beach in the Town of Ajax. The expanded study area became the basis for the subsequent analysis of existing
conditions and net effects.

378698_WBG092814065557TOR
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Existing conditions – Early in the process it became apparent that algae along the Ajax shoreline and
phosphorus discharges along the shoreline were still a major concern despite the Minister of Environment
rejecting this concern and denying a Part II Order request during the previous Stage 3 Expansion Class EA. As
part of the assessment process the review of existing conditions was expanded to include a detailed review of
the state of the research with respect to Cladophora algae, lakeside processes (including zebra and quagga
mussels, nearshore shunt and mixing processes, and total phosphorus loadings). Experts from MOECC (Dr.
Howell) and from TRCA (Gary Bowen) were invited to present their current research on water quality and
Cladophora to SAC members (SAC Meeting #3). Details on the existing water quality conditions are presented
in Section 5 and Appendix B of the ESR.



Alternative Solutions – A review of the long list of alternatives and the screening criteria for assessing the
long list were presented to the public for comment and input at PIF #2 and to the Stakeholder Advisory
Committee at SAC Meeting #2. Based on public input a more comprehensive list of alternatives was identified
and assessed. For example, a member of the public commented that composting toilets should be reviewed
as one of the long list of alternative solutions. Section 9 of the ESR provides a review of composting toilets
along with other alternatives for managing and reducing flows to the Duffin Creek WPCP.

The long list of alternative solutions was screened using “must have” criteria. Alternatives that did not meet all of
the “must‐have” criteria were screened out from further consideration. The set of “must‐have” screening criteria
were developed by the project team in consultation with the public and SAC and included:


Alternative solution has the potential to satisfy the provincial Places to Grow Act and the Planning Act in
addition to Regional Growth Plans.



Alternative solution has the potential to gain acceptance by the MOECC with respect to the Procedure B‐1‐5
policies.



Alternative solution can be implemented prior to effluent flows reaching the current rated capacity of 520
million litres per day (ML/d) which will be 2019 at the earliest, and is technically feasible considering
performance, operations, maintenance, construction, and safety factors.

After applying the screening criteria, five alternatives were short‐listed for further assessment:






Utilizing the existing upgraded plant and optimizing the operations;
Modifying the existing outfall diffuser at the plant to provide improved initial mixing in Lake Ontario;
Providing tertiary treatment to improve the effluent quality;
Extending the existing outfall diffuser; and
Constructing a new outfall.

The preliminary conceptual details of each alternative were established, including conceptual design parameters,
such as general locations, sizing, and layouts so that the alternatives could be assessed in further detail using the
evaluation criteria established through the process. For the tertiary treatment alternative, it was important to
identify a representative technology to establish design parameters. The public had input into the list of
technologies that were reviewed. These included:






travelling bridge filters,
deep bed filtration,
cloth filtration,
membrane filtration and
ballasted clarification (i.e. ACTILFO ® system).

The technology assessment was based on a review of performance and process reliability, footprint requirements,
capital costs, and operating/maintenance costs. Given that performance was rated as one of the most important
criteria by the SAC, membrane technology was selected as the representative technology because despite higher
costs, it is a well‐known and applied technology that has been proven to be the most reliable in terms of
performance for use at a facility such as the Duffin Creek WPCP. In keeping with the requirements of Ontario’s
22
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Environmental Assessment Act, the technology and facility locations were selected and developed for Phase 2
alternative solution assessment processes, with the recognition that if the tertiary treatment was selected as a
preferred solution, the alternative processes and design concepts for the tertiary treatment alternative would
have been assessed in more detail in the Phase 3 process. The tertiary treatment was rated 4th through the
evaluation process and therefore was not selected as the preferred solution in Phase 2 of the Class EA for the
following reasons:





it has a high carbon footprint mainly due to energy use during operations;
it requires heavy construction, with associated impacts on natural and social environments;
it will not meet long‐term requirements beyond 630 million litres per day; and
it has one of the highest capital and operating costs.

Based on the criteria and their importance, and the overall net effects of alternatives, selection of a different
representative tertiary treatment technology for use in the Phase 2 evaluation would not have resulted in a
different preferred solution being selected. Additional responses regarding tertiary treatment technology
selection can be found in Issue and Concern #3a of this Table A.


Evaluation criteria and approach ‐ The evaluation methodology and preliminary evaluation criteria were also
presented to the public and to SAC for comment and input at PIF #2 to the SAC Meeting #2. The public and
SAC had provided input on both the definitions of the criteria and on additional criteria that should be
considered in the evaluation. For instance, criteria such as carbon footprint and energy use and impact on
aesthetic conditions along the shoreline were added in response to public and SAC input. In addition, criteria
measures were more fully defined, including defining quantitative limits for the nearshore and offshore,
consideration of the impact of cessation of OPG operations, consideration of non‐regulated contaminants
such as pharmaceuticals and personal care products, and defining aesthetics to include all undesirable
conditions identified in MOECC Procedure B‐1‐5 (i.e. colours, odours, taste, turbidity, and objectionable
growth of nuisance plants and algae). Further, the SAC had the opportunity to input into the importance of
the criteria, by weighting the criteria. The importance weighting were considered in the evaluation and rating
of alternatives. Further details on the evaluation criteria and public input into defining the criteria are
provided in Section 10 and Appendix H of the ESR, respectively.



Final Recommended Preferred solution – The final recommended preferred solution was presented to the
public and to SAC for comment and input at PIF #3 to the SAC #4. The public and stakeholders provided input
into the timing of implementing the recommended preferred solution, specifically that the modification of the
existing outfall diffusers should be implemented after the completion of the Class EA and not wait until the
plant reaches an average daily flow of 520 ML/d (approved outfall capacity).



Public Consultation: The public and SAC also had input into the public consultation program in the following
ways:


Venues and formats for PIFs ‐ Ajax and Pickering helped select locations for PIFs. The Town of Ajax in
particular helped advertise to get individuals to attend, and also had input into the format of the PIFs (i.e.
their preference for a formal presentation with questions and answers was respected and adhered to by
Regions’ facilitator at the PIF on October 29/30, 2013.



Agendas and topics for discussion at the SAC meetings – For instance, an additional SAC meeting focusing
on the state of the research with respect to Cladophora algae was held.



Mailing List – The SAC members helped identify individuals interested in the project.



Composition of the SAC – Based on input from SAC members, the SAC was expanded to include one
citizen representative from the Town of Ajax, one citizen representative from the City of Pickering, and
one academic member from the University of Ontario Institute of Technology.
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Information to be included on the website – At the request of some members of the public and SAC,
additional background information was provided on the website, including the peer review
documentation



Plant tours – Plant tours were held upon request of SAC members



Presentations to Council – presentations to the Town of Ajax and City of Pickering were held upon request
to provide information and receive additional input



Additional newspaper ads for the Notice of Completion

Key Stakeholders


City of Pickering – The City had a representative on the SAC throughout the duration of the Class EA and
there were also numerous communications by telephone, email, letter, and in‐person meetings. On
January 17, 2014, the Regions met with the City of Pickering to discuss the Regions’ commitments under
this Outfall Class EA.



Town of Ajax – The Town had a representative on the SAC throughout the duration of the Class EA and
there were also numerous communications by telephone, email, letters, reports, and in‐person meetings.
On November 6th, 2012, the Regions’ met with the Town of Ajax to respond to their request for the
Regions to undertake an additional assimilative capacity and cumulative efforts study on the receiving
water. The Regions’ requested for the Town to prepare a draft terms of reference (TOR). The Town sent a
letter to the Regions on December 19th, 2012, with the TOR attached. On February 21, 2013, the Regions
presented a staff report to their Durham Joint Committee, where a response was provided to the TOR. On
April 4th, 2013 the Town prepared a report for their General Government Committee indicating that the
Durham Joint Committee report of February 21, 2013 did not fully respond to the Town’s TOR. The
Regions subsequently approached the Town of Ajax staff on numerous occasions (April 26, April 30,
May 2, and May 3, 2013) in order to try and schedule a meeting to discuss the proposed Terms of
Reference. In response, the Town of Ajax staff noted that they “do not see the point in meeting.”



First Nations and aboriginal communities ‐ Notices and follow‐up calls to the 13 First Nations and
aboriginal communities were made and no concerns were expressed.

Commitments for the Project Undertaking – Local stakeholder input (e.g. City of Pickering) played a key role
in identifying mitigation and monitoring commitments of the Regions. Specific commitments that were
influenced by the findings of the ESR and public input are “Ongoing voluntary participation in and/or support
of regional and provincial water quality investigations and research” and “Developing a Duffin Creek WPCP
website to better communicate information regarding the operations, maintenance and performance of the
plant”. These and other commitments are detailed in Section 16 of the ESR.

The SAC meetings were not simply a dissemination of information from the Regions, but also an interactive
process where input from SAC members was collected and taken into consideration enhancing communication
with the public at the Public Information Forums (PIFs) and included input into the preparation of the ESR. The
following summarizes the input from each meeting which is documented in Section 15 of the ESR.


SAC Meeting #1, Mar 9, 2011 – The purpose of this meeting was to provide information on the purpose of the
study and get input from SAC on the opportunity statement. The Opportunity Statement was revised based
on input from the SAC to emphasize the importance of developing a preferred strategy that continues to
protect the environment and human health. The SAC also recommended that citizen representatives sit on
the committee and additional citizen members were requested by the Town of Ajax. Subsequently, based on
names forwarded by the City of Pickering and Town of Ajax, one citizen representative was selected to
represent the Town of Ajax, one citizen representative was selected to represent the City of Pickering, and
one academic member from the University of Ontario Institute of Technology were selected to sit on the SAC.



SAC Meeting #2, May 23, 2012 – The purpose of this meeting was to get input from SAC on the long‐list of
alternative solutions, and process for short‐listing of the alternative solutions, including preliminary
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evaluation criteria. During this meeting the SAC provided the following input which was incorporated into the
ESR:


The Regional Study Area boundaries were expanded to include Paradise Beach in Ajax.



SAC members had the opportunity to provide written suggestions on the Phase 2 evaluation criteria by
placing Post‐It notes on wall‐mounted posters. The project team gained valuable insights from the SAC on
the evaluation criteria. A summary of input from the SAC was provided in Appendix H of the ESR. SAC
input was accounted for in the revision of the evaluation criteria as detailed in Section 15.1.5 of the ESR.



SAC members received a questionnaire by email subsequent to the meeting to weight the importance of
the revised detailed evaluation criteria. SAC members were distributed the questionnaire on July 18, 2012
and were asked to provide input by August 17, 2012. SAC members were given an extension to
September 7, 2012. Project team members from the Regions, and project consultants did not participate
in the questionnaire. Eight (8) SAC members out of 13 responded to the questionnaire yielding a response
rate of 62 percent. The weighting of criteria were solely based on the input from SAC members. The
results from the questionnaire are summarized in Section 10 of the ESR.



SAC Meeting #3, Nov 1, 2012 ‐ An additional SAC meeting to present the MOECC and TRCA’s current research
was requested by the SAC during SAC Meeting #2. As such, the Regions coordinated this meeting for the
MOECC (Dr. Howell) and TRCA (Gary Bowen) to present their current research on water quality and
Cladophora to SAC members.



SAC Meeting #4, Nov 22, 2012 ‐ The purpose of this meeting was to get input from SAC members on Phase 2
alternative evaluation and implementation strategy. During this meeting the SAC provided the following input
which was incorporated into the ESR:





The implementation strategy was revised such that the Regions will implement Alternative 2 (modifying
the existing diffusers with variable port check valves) prior to flows reaching 520 ML/d.



At the request of one SAC member, carbon footprint calculations were performed on the alternative
solutions based on a greenhouse gas equivalent approach for construction and operation of the
alternatives over a 20 year period and was included as part of the Phase 2 impact assessment presented
in Appendix F.

SAC Meeting #5, Oct 1, 2013 ‐ The purpose of this meeting was to get input from SAC on the preferred
methods for implementing the preferred solution. There was no direct input from SAC on the preferred
method, but questions were raised on the following topics which lead to a discussion on each.






The phosphorus removal ability of the Duffin Creek WPCP
Comparison of effluent limits from various large plants discharging into the open waters of Lake Ontario
Provincial, national and international ambient water quality objectives
Difference in wastewater treatment standards between Lake Simcoe and the Lake Ontario watershed
Finance sources for tertiary treatment or a new outfall alternatives

378698_WBG092814065557TOR
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COMMENT 3d
“Concern Project’s ESR overestimates the cost of tertiary treatment alternative: Proponent’s state 10‐15%
increase of Durham’s water bills if tertiary treatment selected. Email from Regions to requester (Feb 14, 2014)
state costs only 1% of water bills.”

RESPONSE 3d
The 10%‐13% rate increase figure noted in the March 20th, 2013 presentation to Durham Works Committee and
included in the Outfall Class EA documentation is consistent with the preliminary calculations carried out by
Durham Region. The statement that there would only be a 1% rate increase is not correct. Based on the
comment received by the MOECC, it appears that the commenter misunderstood the email response sent by
Durham Region on February 14th, 2014. It should be noted that the February 14, 2014 email notes a 1% increase
in water rates will generate approximately $819,000 in yearly revenue for the Region. The $819,000, equal to a
rate increase of 1%, is a conversion factor with the actual yearly costs of the new outfall and tertiary treatment
alternatives evaluated were estimated to be approximately 10‐13 times the $819,000 conversion figure.
Please note that subsequent to the February 14th email, Durham never received any communications from the
commenter to clarify this issue.
Based on the subsequent mail received, Durham Region re‐evaluated the potential cost increase, and confirms
the 10%‐13% rate increase noted in the March 20th, 2013 presentation to Durham Works Committee and
included in the Outfall Class EA documentation. Furthermore, this rate increase was only an estimate based on
preliminary cost information included as part of the Outfall EA. Capital and operating costs could increase beyond
those reported in the Outfall Class EA depending on the implementation schedule and other factors. Such
increases could further increase Durham sewer rates beyond the 10%‐13% noted.
The text of the February 14th, 2014 email response has been included below:
From: Barry Laverick
To: "Paul Kuebler"
Cc: Wayne.Green@york.ca; Carolyn.Lee@ch2m.com
Subject: RE: PIF 4
Date: February-14-14 10:42:27 AM
Paul,
I do apologize for the delay in getting this information to you. In response to your request, I have included the
parameters Durham used to estimate a user rate increase reported on during the Outfall EA:
- Capital costs for tertiary treatment and a new outfall of $175M- $230M and $185M- $240M respectively;
- Tertiary treatment to be funded 100% through user rates;
- A new outfall to be funded 50% through user rates and 50% through development charges;
- Durham share of costs 20%;
- Borrowing rate of 6%;
- Inclusion of operating costs;
- 10-year debenture period; and,
- Cost of $819,000 is equal to a rate increase of 1%.
Please note that the rate increase estimate reported on by Durham Region during the Outfall Class EA was an
approximate calculation completed to estimate the possible financial impact to all Durham Region wastewater
customers, including those outside the Ajax-Pickering area. Capital and operating costs could also increase beyond
those reported depending on the implementation schedule and other factors. If you have any other questions
please feel free to call me directly. Thanks.
Regards, Barry
26
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COMMENT 3e
“Concerned Proponents did not evaluate cumulative effects of the Project (other effects from nuclear stations,
E.coli bacteria, goose feces).”

RESPONSE 3e
As part of the response to the MOECC Proponent Information Request (forwarded on April 8, 2014) an overview
of how cumulative effects were evaluated in the ESR was provided. Further details are described in the response
to the Statement of Environmental Values (Issue and Concern #3i). This response details how cumulative impacts
were evaluated from the Pickering Nuclear Generating Station, E. coli bacteria and goose feces.
Pickering Nuclear Generating Station (NGS): With respect to the cumulative effects from the Pickering NGS, an
assessment was performed to determine the effects from the planned cessation of the station in the near future
(refer to the ESR Appendix B, Baseline Modelling Report, Section 8.7). To assess the impact of the NGS and its
potential decommissioning in the future, the baseline lake model was run both with and without inflows/outflows
to the nuclear generation facility. Average total phosphorus (TP) concentrations are presented in Figures 8 and 9
below. The simulated zone in which TP exceeds the Provincial Water Quality Objective of 0.02 mg/L (red and
yellow colour) is almost identical in size and shape. These simulation results indicate that, while the NGS outflows
do impact the local circulation patterns and currents at the shoreline, overall impacts on the performance of the
outfall diffuser are insignificant. Consequently, decommissioning of the Pickering NGS would be expected to have
negligible cumulative impact on the performance of the outfall diffuser.
Figure 8
Average TP concentration at 520 ML/d with the Pickering NGS
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Figure 9
Average TP concentration at 520 ML/d without the Pickering NGS

Though unrelated to the Duffin Creek WPCP, isolated and minor algae events affecting the screens still do occur
occasionally; however, overall there has been a reduced severity and frequency of algae events. In recent years,
there has not been a reduction in generation at the Pickering NGS due to excess algae.
E. coli bacteria (and Goose feces): The issue of causes of E.coli bacteria at the Ajax shoreline was raised during
the Stage 3 Expansion Class EA in a Part II Order request. To respond to this issue the Regions undertook DNA
analysis of the E.coli sources at the Ajax shoreline. Based on the analysis it was determined that the Duffin Creek
WPCP is not the direct cause of E.coli exceedances at the Ajax waterfront. The DNA analysis sampling taken in
August 2006 indicated that E.coli responsible for the beach posting in Ajax was primary of animal origin (e.g.
goose feces). The Minister of the Environment sent a letter in early 2007 in response to the Stage 3 Expansion
Class EA Part II Order request (ref. ENV1283MC‐2007‐364) concurring with these conclusions. In their letter, the
MOECC stated “based on analysis undertaken, it was determined that the Duffin Creek WPCP is not the direct
cause of E. coli exceedances at the Ajax waterfront” and “furthermore, the Duffin Creek WPCP discharges E. coli at
levels that are below regulatory limits imposed by the Certificate of Approval for the facility. The studies conducted
by the Regions demonstrate that E. coli numbers in the plume from the Duffin Creek WPCP will fall well below the
Provincial Water Quality Objective (PWQO) a short distance away from the outfall. Even during the short lived
episodes when the plume meanders into the near shore region, E. coli levels will be well below the PWQO.” Please
see the response to Issue and Concern #2a of this table for more information on E. coli bacteria and geese.
The Regions have continued to measure E. coli in the effluent. The maximum average monthly E. coli count from
2009 to 2013 are detailed in Table 2 and continue to be well below the PWQO of 100 E. coli counts per 100 mL of
water. The monthly distribution from 2009 to 2013 is illustrated in Figure 10.
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Table 2
Soluble Reactive Phosphorus – Duffin Creek WPCP Historical and Future Predicted Loading
Year

Maximum Monthly Average (E. coli per 100 mL)

2009

22

2010

38

2011

24

2012

22

2013

32

Figure 10
Monthly E. coli Data – Duffin Creek WPCP 2009 to 2013

The on‐going water quality monitoring program conducted by the TRCA measures E. coli at creeks, marshes,
stormwater outlets, and at different distances offshore (including at the Duffin Creek WPCP outfall diffuser
located 1 km offshore). The results of the sampling from 2007 to 2013 demonstrate that on average the creeks,
marshes, and stormwater outfalls are above the PWQO of 100 E. coli counts, and the WPCP outfall diffuser has an
average below 10 E. coli counts (see Figure 11).
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Figure 11
Ajax‐Pickering Water Quality Monitoring Data, Lake Ontario ‐ E. coli Data – 2007 to 2013
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COMMENT 3f
“Concern that the Project differs from other projects done under the Municipal Class EA: the effects are not
clearly understood, it is not small in scale.
Concern that there is both unpredictability and a lack of clear understanding related to the potential
environmental impacts of the Project. Do not know the Project’s effect on algae growth.”

RESPONSE 3f
The Municipal Class Environmental Assessment (MCEA) document has been prepared by the Municipal Engineers
Association (MEA) and been reviewed and approved under Ontario’s Environmental Assessment Act.
Consequently, if a project is categorized as a Class project under the MCEA, and a proponent plans the project in
accordance with the requirements of the MCEA, the Ontario EA requirements are met. Wastewater treatment
plant projects, including outfalls, are included as projects that are subject the MEA Class EA. Other municipalities
have followed the same process for similar projects.
With respect to the Duffin Creek WPCP Outfall Class EA, the Regions have done a thorough evaluation of the
effects of various alternatives, as documented in the ESR. Further, many of the issues and associated effects
raised in the Part II Order requests for this Outfall Class EA were consistent with those that were raised and
addressed in the Stage 3 Expansion Class EA. In 2007, the Minister of the Environment decided that an Individual
EA was not required for the Stage 3 Expansion Class EA. The reasons for the decision were stated in a letter from
the Minister of the Environment to the requestor (Letter from Minister Broten ref. ENV1283MC‐2007‐364). The
reasons included:


Class EA Process – “The Regions have demonstrated that it has planned and developed this project in
accordance with the provisions of the Class EA. I am satisfied therefore that the purpose of the EA Act, “the
betterment of the people of the whole or any part of Ontario by providing for the protection, conservation
and wise management in Ontario of the environment”, has been met for this project”



Algae and Phosphorus – “Concerns were also raised that the proposed expansion will result in an increase in
total phosphorus loading in Lake Ontario, resulting in algae blooms which attract unsustainable waterfowl
population to near shore areas.” “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 and E. coli presence observed at the Ajax waterfront. The results from the recent sampling
program suggest that the main causes of elevated level of phosphorus along the Ajax waterfront are the
storm sewer outlets and flow from the mouth of Duffin s Creek.” “The Regions current proposal now clearly
indicates their intent to operate the plant to achieve concentrations of 0.8 mg/L or less. Recent plant
performance data also shows that the effluent consistently achieves phosphorus concentration of below 0.8
mg/L. Notwithstanding the above, the ministry has encourage the Regions to take further proactive measure.
The Regions have now revised their proposal to operate the plant to achieve an objective of 0.6 mg/L within
an effluent compliance limit of 0.8 mg/L.” “I am satisfied that the Regions have taken appropriate measures to
minimize the potential impacts to Lake Ontario.”



Recreational beaches and E. coli – “Based on analysis undertaken it was determined that the Duffin Creek is
not the direct cause of E.coli exceedances at the Ajax waterfront. DNA analysis of samples taken in August
2006 suggest that the E.coli responsible for the beach posting in Ajax is predominantly of animal origin.
Furthermore, the Duffin Creek WPCP discharges E. coli at levels that are below regulatory limits imposed by
the Certificate of Approval for the facility. The studies conducted by the Regions demonstrate that E. coli
numbers in the plume from the Duffin Creek WPCP will fall well below the Provincial Water Quality Objective
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(PWQO) a short distance away from the outfall. Even during the short lived episodes when the plume
meanders into the near shore region, E. coli levels will be well below the PWQO.”


Drinking Water Source – “The requests also indicated that Lake Ontario is a drinking water source for millions
of Ontario residents and must be adequately protected when sewage is being discharged. The increase in
prominent algae blooms and ammonia also contributes to taste and odour impacts in local drinking water.
Through the ministry’s review of the Regions’ ESR and supporting technical studies, the Regions have
confirmed that the total phosphorus discharged from the Duffin Creek WPCP will not affect the water
treatment process. The existing Ajax Water supply plant, located near the Duffin Creek WPCP, control the
taste and odour of drinking water by adsorption, with granular activated carbon filter caps. Chlorine applied
at the intake for zebra mussel control also provides some control.”



Odour – “Concern was raised that the Regions must address odour concerns and be required to conduct a
comprehensive odour assessment based on odour unit. As documented in the Regions’ Odour Control Study
Report, results of odour assessment indicate that odour emissions and their impact will be reduced with the
future expansion. Maximum offsite concentration will meet proposed MOE[CC] odour‐based standard, set out
in June 2006.”

For the Stage 3 Expansion Class EA, the Minister imposed a number of conditions on the project, one of which was
to initiate an Class EA to address the limitations of the existing outfall prior to flows reaching a rated capacity of
520 MLD. There were no conditions directly related to the treatment process at the WPCP. In developing the
approach for meeting the MOECC condition to complete an EA to address the limitations of the existing outfall,
the Regions took into consideration the Ontario Environmental Assessment Act requirements, the potential
effects of the alternatives, and the level of public concern. Based on these factors the Regions identified that by
following the MCEA planning and design process for Schedule C projects, with an enhanced public consultation
program, they would fulfill the MOECC Condition. The MCEA document also clearly identifies this project as
subject to the Class process:


Schedule C – Projects include those that “expand existing sewage treatment plant beyond existing rated
capacity including outfall to receiving water body.” (MCEA, 2011, Appendix 1 – Project Schedules, Page 1‐19).
Although the project will not increase the approved rated capacity of the treatment plant processes, it will
increase the capacity of the outfall from the approved 520 MLD to 630 MLD

Based on the detailed evaluation process followed for the Outfall Schedule C Class EA, it must be noted that the
preferred solution selected involves improving performance through the modification to the existing outfall
diffusers. No physical construction of works is required and consequently there will be no construction related
impacts on the environment.
As indicated above, given the public concerns for this project, the Regions elected to undertake a much more
detailed/enhanced consultation and assessment process than is generally completed for this type of project. The
Regions’ comprehensive consultation strategy is described in the response to Issue and Concern #3c above, and
detailed in Section 15 and Appendix H of the ESR. The Schedule C Class EA requires three mandatory points of
contact with the public and agencies, which includes the ESR being placed on public record for minimum 30 days.
This Outfall Class EA had eight Public Information Forums (four in City of Pickering and four in Town of Ajax), five
SAC meetings, and a 91‐day public review of the ESR.
The Regions have undertaken the Outfall Class EA in accordance with the requirements of Ontario’s regulated
Environmental Assessment process, the five key principles of which are:
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Consult with potentially affected and other interested parties
Consider a reasonable range of alternatives
Consider all aspects of the environment
Systematically evaluate net environmental effects
Provide clear, complete documentation
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A detailed and transparent evaluation of alternatives has been conducted in accordance with the above key
principles, and is consistent with the Ministry of the Environment Code of Practice for Preparing and Reviewing
Class Environmental Assessments in Ontario (MOECC, March 2014). Further, the modelling procedures utilized to
assess the impacts on water quality were consistent with the procedures approved by the MOECC in
Procedure B‐1‐5 for predicting and understanding impacts of the outfall. For example both near and far‐field lake
modelling was undertaken to identify diffusion ratios and impacts on beneficial uses. The results indicated that
the preferred solution is in compliance with MOECC regulatory requirements. The Duffin Creek WPCP is in
compliance with all applicable provincial, federal, and Canada‐US international requirements for phosphorus, and
is also subject to an operating cap on the amount of phosphorus that can be discharged to Lake Ontario. This
operating cap is unique for Lake Ontario. Moreover, unlike many other treatment plants discharging into Lake
Ontario, the Duffin Creek WPCP does not bypass any treatment processes during wet weather events.
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COMMENT 3g
“Concern that the Project has significant adverse effects on the environment and addressing it through a Class EA
would be in conflict with the purposes of the Class EA and the Environmental Assessment Act.
Lake Ontario most environmentally stressed according to GLEAM project‐ therefore effects from the Project may
be more severe than in a non‐stressed environment. Project will result in 300% increase in phosphorus loading
from effluent.
Evaluation criteria did not consider relevant factors such as the stressed condition of Lake Ontario.
The Proponents should include a separate criterion that considered the phosphorus loading independently of all
other impacts on the nearshore aquatic system under the Natural Environment Evaluation Criteria.”

RESPONSE 3g
This Outfall Class EA used an approach for evaluating net effects that complies with the MEA Class EA process and
Environmental Assessment Act. The EA Act broadly defines environment to include the natural, social, economic,
cultural and built environments. Consequently, an assessment of alternatives included a list of criteria linked to
each component of the environment. To measure the environmental effects, indicators (or measures) were
specified for each criterion. The method used to evaluate net effects (i.e. those remaining after the application of
impact mitigation measures) of alternatives was the decision matrix method, which produces an assessment that
is clear, logical, traceable and reproducible. This method allowed for the identification of impacts using multiple
criteria for a set of alternatives. It also allowed for criteria importance to be considered. The alternative
evaluation approach and impact rating method were also peer‐reviewed by the independent peer review team
with input from Senior Fish Habitat Biologist Serge Metikosh. The results of the assessment indicated that the
preferred solution would have no net effects to minimal net effects on the environment as described in
Section 13.3 (Summary of Net Effects).
The Great Lakes Environmental Assessment and Mapping (GLEAM) project identified Lake Ontario as having the
highest cumulative stress of the Great Lakes. However, this stress indicator included other sources of stress
besides water quality issues including erosion, shipping, climate change, and invasive species. Mussels were
identified as one on the primary stressors for Lake Ontario whereas phosphorus was not identified as a primary
stressor. It should be noted that phosphorus was a primary stressor for Lake Erie.
With respect to the concern regarding 300% increase in total phosphorus, the project will not result in any
increase in total phosphorus loading from the Duffin Creek WPCP from the existing ECA limit of 311 kg/day. In
2006, the Regions received approval from the MOECC to expand the Duffin Creek WPCP from 420 ML/d to
630 ML/d and agreed to a phosphorus loading limit of 311 kg/d that would take effect when the Stage 3
Expansion works were commissioned and remain in effect even as the daily treatment capacity increased to
match service demands. In 2008, prior to the commissioning of the expansion project, the plant did experience
months with a total phosphorus loading greater than 311 kg/d. However, since the commissioning of the Stage 3
Expansion project in 2011, the plant has been operating well below the compliance criteria with an average total
phosphorus loading of 114 kg/d in 2012 and 119 kg/d in 2013. This is to be expected since the treatment
processes are operating well below their capacity. As flows increase at the plant, the phosphorus removal
optimization strategy detailed in Section 11 of the ESR will be implemented to allow the plant to continue to
operate below the loading limit of 311 kg/day. The optimization strategy includes the use of alternative chemicals
and dosages, and polymer addition, which operators will implement and adjust as necessary to respond to
changing flows, influent conditions and wastewater chemistry. Figures 12 indicates the change in total
phosphorus levels from historical levels to future predicted levels. With regard to total phosphorus, please note
34

378698_WBG092814065557TOR

TABLE A – PROPONENT RESPONSE TO PART II ORDER REQUESTS

the marginal change from 2008 level and no increase from the MOECC‐approved level. The year 2008 has been
noted as a year without significant Cladophora algae fouling of Ajax and Pickering beaches.
Figure 12
Duffin Creek WPCP – Total Phosphorus Loading – historical and future

With regard to soluble reactive phosphorus (SRP), which is not regulated by the MOECC, note that it is predicted
there will be a decrease from past levels (see Figure 13). To maintain the mass loading at 311 kg/d as flows
increase to 630 ML/d, a greater percentage of SRP will need to be removed through the chemical addition
phosphorus treatment process.
Figure 13
Duffin Creek WPCP – Soluble Reactive Phosphorus Loading – historical and future

A comprehensive list of evaluation criteria was developed in consultation with the Stakeholder Advisory
Committee to capture technical, natural, social, and economic effects on the environment. There was not one
evaluation criterion specifically for total phosphorus loading, but total phosphorus was captured in five
evaluation criteria including:


Technical (T1) – Performance ‐ The change in performance from baseline conditions with respect to MOECC
water quality regulations (extent of change in mixing zone from baseline scenario for TP).
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Natural (N1) – Impact on Nearshore Aquatic Systems and Habitats ‐The potential of the alternative solution to
impact valued ecosystem components (VECs) as they pertain to aquatic biota in the nearshore habitat as
defined by less than 15m depth (change in size and location of TP mixing zone during operation).



Natural (N2) – Impact on Offshore Aquatic Systems and Habitats ‐The potential of the alternative solution to
impact valued ecosystem components (VECs) as they pertain to aquatic biota in the nearshore habitat as
defined by less than 15m depth (change in size and location of TP mixing zone during operation).



Natural (N3) – Impact on Water Quality ‐ Changes in the water quality compared to the baseline condition (for
TP).



Social (S6) – Impact on Aesthetic Conditions along the shoreline (Change in total phosphorus mixing zone
from baseline condition during operations as a basis for impacts on growth of nuisance algae).

In Phase 2 of this Outfall Class EA, a short‐list of 5 alternatives was evaluated at the MOECC approved plant rated
capacity of 630 million litres per day (ML/D). The baseline used for the evaluation was 520 ML/d which is the
MOECC approved capacity of the outfall. Given that the approved Environmental Compliance Approval (ECA) for
the Stage 3 of the Duffin Creek WPCP includes a cap on the amount of phosphorus being discharged to Lake
Ontario (311kg/day), there is no increase in phosphorus loading from the baseline scenario to the plant rated
capacity of 630 ML/d. As such, if there was an evaluation criteria dedicated to total phosphorus loading, there
would be no change in impact from the MOECC approved baseline condition.
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COMMENT 3h
“Contend baseline of study incorrect‐ measure baseline at 520 ML/d when WPCP currently operating at 360
ML/d.”

RESPONSE 3h
Although the WPCP is currently operating at approximately 360 ML/d, the MOECC approved capacity of the
existing outfall is 520 ML/d and the MOECC rated capacity of the plant treatment processes is 630 ML/d. The
purpose of this Class EA is to address the limitations of the existing outfall at the Duffin Creek WPCP. Accordingly,
a baseline of 520 ML/d was selected.
WPCPs are typically planned, designed, and constructed to meet future growth demands, and operate below their
rated capacity. The MOECC approved the Stage 3 Expansion Class EA to upgrade and expand the Plant from a
capacity of 420 ML/d to 630 ML/d to meet the Growth Plan for the Greater Golden Horseshoe, which at the time
set out population, employment, and intensification targets for municipalities to the year 2031. This Growth Plan
was developed under the Places to Grow Act, 2005, including all amendments up to June 2013, which identifies
and designates growth in the area of Ontario known as the Greater Golden Horseshoe which includes both York
Region and Durham Region.
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COMMENT 3i
“Project did not consider MOECC’s Statement of Environmental Values. Did not use best science, did not evaluate
cumulative impacts, and did not take precautionary approach.”

RESPONSE 3i
While the MOECC’s Statement of Environmental Values is an internal MOECC document used by staff in the
appropriate circumstances, the Regions’ believe that the Outfall Class EA and other recent works at the Duffin
Creek WPCP are consistent with the MOECC’s Statement of Environmental Values. Listed below are the principles
in which the Ministry applies under its Statement of Environmental Values, and an overview of how the Outfall
Class EA and other recent works are consistent with these principles.


The Ministry adopts an ecosystem approach to environmental protection and resource management. This
approach views the ecosystem as composed of air, land, water and living organisms, including humans, and
the interactions among them:
The ecosystem approach served as the fundamental basis of the Outfall Class EA as outlined in the study’s
problem/opportunity statement which was:
“To identify a preferred solution for addressing the capacity limitations of the existing outfall at the Duffin
Creek WPCP that continues to protect the environment and human health.”
All aspects of the environment ‐ natural, social, economic, cultural and technical ‐ were characterized, and
potential impacts of project alternatives were assessed in a holistic and integrated manner to arrive at a
Preferred Solution that addresses the problem/opportunity statement.
Valued Ecosystem Components (VECs) were identified for natural and social/cultural aspects of the
environment including terrestrial and aquatic wildlife and habitats, shoreline aesthetics, and community
health and safety, consistent with the MEA Class EA process and the MOECC Procedure B‐1‐5. The natural and
social environment VECs considered air, land or water; plant and animal life, including human life. Impacts of
project alternatives to these VECs were assessed using peer‐reviewed and publicly‐reviewed evaluation
criteria and impact rating system. Each project alternative received a composite score that factors in natural,
social, technical and economic impacts. A summary of VECs identified and the pathways of effect used in the
evaluation of natural and social/cultural environment impacts can be found in Appendix F of the ESR.
Additional information on the integrated alternatives assessment methodology used is described in
Section 10.1 of the ESR.
Both tertiary treatment and a new outfall were found to have more net effects on the natural, social, cultural
and economic environments than the modification of the existing outfall, since they have environmental cost
(i.e. higher carbon footprint and require heavy construction).



The Ministry considers the cumulative effects on the environment; the interdependence of air, land, water
and living organisms; and the relationships among the environment, the economy and society:
Cumulative impacts of the effect of the Duffin Creek WPCP on the nearshore environment have been
monitored by the Regions through a comprehensive voluntary monitoring program (now in its eighth year)
that has demonstrated that water quality in the area surrounding the outfall diffuser either meets or betters
provincial water quality objectives. In addition, when considering soluble reactive phosphorus it must be
noted that in 2012 over 96% of measurements were below the detection limit of 2 µg/L.
Cumulative impacts on the environment were considered in the Outfall Class EA. The assessment approach,
described in Section 10 of the ESR considers the ecosystem as a whole and meets the key principles in
Ontario’s Environmental Assessment Act by considering all aspects of the environment (natural, social,
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economic, cultural, technical and built environments), and identifying the net cumulative effects of
alternatives on the environment. A systematic, ecosystem approach was followed to arrive at the preferred
solution which included:
establishing baseline conditions;





modelling impacts of alternatives on water quality;



identifying the spatial, temporal, severity and direction (positive or negative) impacts of alternatives to
the environment; and,



identifying mitigation measures and net effects.

The Ministry considers the effects of its decisions on current and future generations, consistent with
sustainable development principles:
The preferred solution of modifying the outfall diffuser is not only consistent with MOECC legislation and
guidelines, but it is also a sustainable solution for current and future generations. A condition assessment of
the outfall indicated that it is in good condition, and has numerous years left of useful life (e.g. built in 1975,
with a 75 to 100 year life span). In addition, it is preferred over the other alternatives as it:








has the lowest carbon footprint;
provides more favorable initial dilution and pushes the plume further offshore;
does not require construction;
does not impact public access to the waterfront trail;
does not result in an increase in chemical or energy usage;
will not result in significant cost increases to customers in Durham and York Regions; and
continues to optimize the use of existing infrastructure.

In contrast, the alternatives of tertiary treatment or a new outfall were found to not be preferred solutions
for the following reasons:


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



each of these alternatives requires extensive construction that could affect the aquatic and/or terrestrial
environments;



capital and operating costs are higher (i.e. with tertiary treatment a significant increase in energy usage,
and potentially additional chemicals, would be required to operate the system); and



a significant rate increase to customers across all of Durham and York Regions would be necessary to
implement these alternatives at this time.

In addition, based on the exhaustive Cladophora study undertaken by Ontario Power Generation, similar
studies undertaken by Peel and Halton Regions, and the significant research undertaken as part of the Outfall
Class EA and Part II Order response it was determined that if Duffin Creek WPCP was removed altogether,
algae would still wash up on shore. Therefore, implementing either or both a new outfall or tertiary
treatment at the Duffin Creek WPCP would be solutions that would be contrary to sustainable development
principals and would have a negative effect on current and future generations. Further information on the
causes of Cladophora are included in the response to Issue and Concern #1a of this Table A.


The Ministry uses a precautionary, science‐based approach in its decision‐making to protect human health
and the environment:
The Outfall Class EA used a science‐based approach throughout the duration of the project. Significant efforts
into water quality modelling and impact assessments were undertaken throughout the Class EA process.
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Regarding water quality modelling, MOECC‐approved water quality models CORMIX and MIKE 3 were used to
assess baseline conditions and to determine potential water quality impacts of alternative solutions. The
water quality modelling for the 2013 Outfall Class EA used a more comprehensive dataset compared to the
dataset used in the 2006 Stage 3 Expansion Class EA. For example, four current speed measuring stations,
some with 10 years of data, were used as the basis for model calibration for the Outfall Class EA compared to
one station with one year of data in the Stage 3 Expansion Class EA. Also, three years of water quality
sampling data collected along eight transects in the study area were used in the Outfall Class EA compared to
one year of data from a Lake Ontario surface water monitoring assessment in the Stage 3 Expansion Class EA.
When modelling mixing zones for total phosphorus, un‐ionized ammonia, and total ammonia nitrogen,
conservative estimates were considered (90th percentile scenarios were modelled). All modelling results were
peer‐reviewed by Dr. Alex McCorquodale, an internationally recognized expert on lake modelling.
Regarding the impact assessment, the Environment Assessment Act broadly defines environment to include
the natural, social, economic, cultural and built environments. Consequently, an assessment of alternatives
included a list of criteria linked to each component of the environment. To measure the environmental
effects, indicators (or measures) were specified for each criterion. The method of evaluating net effects (i.e.
those remaining after the application of impact mitigation measures) of alternatives was the decision matrix
method, which produces an assessment that is clear, logical, traceable and reproducible. This method allowed
for the identification of impacts using multiple criteria for a set of alternatives. It also allowed for criteria
importance to be considered. The alternative evaluation approach and impact rating method were also peer‐
reviewed by the independent peer review team with input from Senior Fish Habitat Biologist Serge Metikosh.
In addition, the findings of the Outfall Class EA are based on the following:


An extensive review of Cladophora and latest water quality literature from the Journal of Great Lakes
Research, Water Quality Research Journal of Canada, and other journals;



A review of Cladophora studies undertaken by Peel and Halton Regions, and the exhaustive study
undertaken by Ontario Power Generation and the University of Waterloo at the Pickering Nuclear Plant
that utilized water quality sampling spanning two years, divers and hydro acoustic algae surveys and
state‐of‐the‐art modelling;



A review of Province of Ontario policies and strategies (i.e. Great Lakes Strategy) which are backed by a
significant and extensive body of research by numerous provincial ministries; and



A review of International Joint Commission initiatives (i.e. Lake Erie Ecosystem Priority LEEP) which are
backed by a significant and extensive body of international research



Peer Review of key documents and findings



Review of water quality data

Based on all this information, the Outfall Class EA determined that if the Duffin Creek WPCP were removed
altogether, algae would still wash up on shore. Furthermore our research has shown that the issue of
Cladophora algae is Great‐Lakes wide and can exist to a severe degree even in areas where there are no
wastewater plant discharges.
An extensive review of Cladophora research literature, coupled with nearshore water quality sampling
program data from 2007 to 2012, and MIKE 3 modelling, provided the project team with background scientific
knowledge to assess impacts of alternatives to water quality and aesthetic conditions along the shoreline. In
contrast, the Part II Order request study submitted by Ajax is based on unfounded conclusions and only two
days of limited sampling.
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The Ministry’s environmental protection strategy will place priority on preventing pollution and minimizing
the creation of pollutants that can adversely affect the environment:
As detailed in the response to the Sustainable Development Principle above, based on the evaluation
undertaken for the Outfall Class EA, construction and operation of either a new outfall or tertiary treatment
would result in the highest carbon footprint and pollution discharges on the environment without any real
benefit to the natural environment.
Currently, the Duffin Creek WPCP has one of the strictest effluent requirements for total phosphorus of any
large wastewater treatment plant discharging to the open waters of Lake Ontario. In comparison to other
large plants on Lake Ontario, Duffin Creek WPCP has the second highest discharge flow, yet it has the lowest
phosphorus loading limit.



The Ministry endeavours to have the perpetrator of pollution pay for the cost of clean‐up and rehabilitation
consistent with the polluter pays principle:
The Regions consider the upgraded Duffin Creek WPCP to be an environmental leader that has been operated
and expanded to protect the natural environment, especially because it has the most stringent effluent
requirements of any large plant discharging to the open waters of Lake Ontario. This includes regulated
parameters such as phosphorus, ammonia, and E.coli.
As part of the upgraded facility, additional phosphorus removal and ammonia removal treatment processes
were constructed. Consequently, the Regions committed to reducing the total allowable loading of
phosphorus from 420 kg/day to 311 kg/day. This means that as the average day flow increases at the plant to
630 ML/d, the plant is not permitted to discharge more than 311 kg/day of total phosphorus on average. New
seasonal ammonia limits were also introduced where previously there were no limits.
For E. coli, the WPCP discharges effluent below the provincial water quality objective and 1 km offshore,
compared to local creeks and storm drains that discharge at the shoreline and above the objective. This is
consistent with findings of the water quality sampling program as detailed in the response to Issue and
Concern 3e above.
For emerging contaminants of concern, the secondary treatment process operated with nitrification at the
Duffin Creek WPCP is one of the best treatment processes for reducing emerging contaminants of concern
such as pharmaceuticals and personal care products (PPCPs). The latest research indicates that the
nitrification process is effective at removing these contaminants because the same enzymes that nitrify
ammonia also degrade the aromatic ring structures that stabilize PPCPs. The Duffin Creek WPCP has a
nitrification process for ammonia removal. More detailed information is provided in Section 5.5.3 of the ESR.
Currently, one of the most pressing issues for the wastewater treatment industry as a whole is the discharging
of effluent that has bypassed treatment processes during wet weather events that results in partially treated
or untreated sewage flowing into water bodies. For example, in many plants a portion of the effluent from
primary treatment is discharged directly to the outfall to avoid hydraulically overloading the secondary
treatment step during wet weather events. This concern was noted in the Province of Ontario Great Lakes
Strategy. The Duffin Creek WPCP does not have any process bypasses and does not discharge untreated or
partially treated sewage to Lake Ontario during wet weather events unlike other treatment facilities.
The Regions submit that based on both the effluent sampling and water quality sampling of the nearshore of
the Ajax‐Pickering area, the Duffin Creek WPCP has minimal effect on the local water quality.



In the event that significant environmental harm is caused, the Ministry will work to ensure that the
environment is rehabilitated to the extent feasible:
The Duffin Creek WPCP is designed and operated to effectively remove substances before they enter Lake
Ontario and to protect the environment. As discussed above, water quality monitoring from 2007 to 2013 has
demonstrated that the Duffin Creek WPCP has minimal effect on the water quality of the Ajax‐Pickering
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nearshore. The Duffin Creek WPCP does not have any process bypasses and does not discharge untreated or
partially treated sewage to Lake Ontario thus decreasing the risk of events that cause environmental harm.


Planning and management for environmental protection should strive for continuous improvement and
effectiveness through adaptive management:
The Regions support continuous improvement through adaptive management. The preferred solution for this
Outfall Class EA is to optimize the existing operations at the plant. As the average daily flow increases to the
treatment plant over time, the operations staff will adapt the chemical addition system for phosphorus
removal to achieve an operating objective below a total phosphorus mass loading of 311 kg/day. The strategy
to optimize operations includes a sampling and monitoring program that will inform the use of alternative
chemicals and dosages, and polymer addition. Systems at the Duffin Creek WPCP are designed with the
flexibility to use an alternative metal salt (i.e. ferric chloride) depending on process requirements.
Furthermore, phosphorus removal in secondary treatment can be enhanced or further controlled with the
addition of polymer prior to secondary clarifiers which improves phosphorus particulate capture. Based on
the sampling and monitoring program, chemical dosing may also be adjusted to meet changing flow and
chemistry to maintain stable performance. This flexibility allows operators to respond and adapt to varying
influent conditions and chemistry. Also, the water level in the outfall shaft is monitored using a level sensor
which will inform when diffuser ports will be opened to optimize mixing performance while maintaining
hydraulic performance. Refer to Section 11 of the ESR for methods of implementing the preferred solution.
Further, the Regions demonstrated continuous improvement and adaptive management through the Stage 3
Expansion Class EA and through continuous support of Cladophora research and water quality sampling and
monitoring along the Ajax‐Pickering nearshore as part of this Outfall Class EA.
1. A voluntary water quality sampling program was undertaken by the Regions and the Toronto and Region
Conservation Authority to determine the water quality of the Ajax Pickering nearshore area of Lake
Ontario. This water quality sampling program, initiated in 2007, has been continually improved and
continues to this day;
2. An extensive investigation by OPG and the University of Waterloo was undertaken to determine the effect
of local sources of E. coli and phosphorus. The findings were as follows:


The concentration of E. coli released from the Duffin Creek WPCP after treatment is minimal and is
not adversely affecting water quality at local beaches. The primary drivers of high E. coli levels at the
beach were found to be creeks storm water discharges, and animal feces including waterfowl.



Removing the phosphorus discharge from the Duffin Creek WPCP would not prevent Cladophora
algae washing ashore onto the Ajax and Pickering beaches (i.e. excess algae would still wash up on
these beaches even if the Duffin Creek WPCP stopped operating).

3. Despite the finding that the Duffin Creek WPCP was not responsible for Cladophora algae washing ashore
onto the Ajax and Pickering beaches, the Stage 3 Expansion EA resulted in a cap on phosphorus discharges
in order to not exacerbate existing conditions.
4. The phosphorus discharge limits of the Duffin Creek WPCP were reduced from 420 kg/day (derived from a

rated capacity of 420 ML/d with a TP compliance limit of 1 mg/L) to 311 kg per day as this new limit was
comparable to past discharges from the WPCP. This change ensured that phosphorus discharges at 630
million litres per day (at the year 2031 and beyond) will be comparable to 2008 when there was no reported
fouling of the Ajax Pickering beaches by Cladophora algae.

It is important to note that Cladophora algae fouling is not driven by the phosphorus discharges from the
Duffin Creek WPCP. This is demonstrated by the fact that in 2013 the phosphorus load discharged from the
Duffin Creek WPCP was less than half the phosphorus discharged in 2008. Despite this, in 2013 the Regions
received numerous complaints about Cladophora algae on the Ajax beaches while in 2008 Cladophora algae
was noted as being not problematic, as documented in the OPG/University of Waterloo study.
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The Ministry supports and promotes a range of tools that encourage environmental protection and
sustainability (e.g. stewardship, outreach, education):
The Regions also voluntarily support stewardship, outreach and education initiatives in the communities
hosting the Duffin Creek WPCP. The following are initiatives undertaken by the Regions demonstrating our
commitment to these tools:
1. Stewardship:
The Regions have worked extensively with local groups, municipalities and the TRCA to establish a
Greening/Biodiversity Plan that provided an enhancement of the natural lands adjacent to the Duffin
Creek WPCP and protection of the provincially significant Duffins Marsh areas. The Regions also
established raptor poles for local bird populations on the WPCP site and were actively involved in
relocating a cultural heritage building (historical farmhouse) from the WPCP site to land adjacent to the
Waterfront Trail in the City of Pickering.
The Regions support the TRCA and the City of Pickering to increase the quality of discharge from a large
local storm sewer that is located adjacent to the Duffin Creek WPCP. This discharge was found to
significantly affect local water quality at the Ajax shoreline.
The TRCA water quality sampling program supported by the Regions has now resulted in one of the most
comprehensive water quality data bases for any area on the Great Lakes.
2. Outreach & Education Initiatives:
The Regions have supported public information initiatives by the TRCA to better inform local
stakeholders and the research community about the water quality of the Ajax and Pickering
nearshore. These initiatives have included funding a public information forum on water quality,
journal articles and presentations at water quality conferences and a public website dedicated to
informing the public about issues on the Ajax Pickering waterfront.
In addition, the Outfall Class EA included the following elements that in their entirety well exceeded
the requirements of the Schedule C Class EA:





Four Public Information Forums (PIFs) held in both Ajax and Pickering for a total of eight separate
events,



Five Stakeholder Advisory Committee (SAC) meetings including one that focused on water quality
with presenters from the TRCA and the MOECC,



A project website that was regularly updated to include all study information and reports as they
were prepared and also included additional information related to the study,



A project email address (info@OutfallEA.com) where comments were received and responded to,



A Comment Response log updated on a continuous basis and posted on the project web site
(www.durham.ca/OutfallEA) which contained over seven hundred (700) comments and responses



Separate presentations and meetings with Ajax and Pickering including staff meetings and
presentations to Council



Educational Tours of the Duffin Creek WPCP



Notices and follow‐up calls to the 13 First Nations and aboriginal communities and no concerns
were expressed.

The Ministry will encourage increased transparency, timely reporting and enhanced ongoing engagement
with the public as part of environmental decision making:
The Regions also are committed to increased transparency through the development of a Duffin Creek WPCP
website whereby stakeholders and other interested parties can access important information regarding the
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plant and its operations. The Regions submit that this would facilitate more meaningful engagement and
opportunities for feedback from local stakeholders and interested parties. The Duffin Creek WPCP is also ISO
14001 certified which is a standard related to environmental management put in place to minimize how
operations negatively affect the environment and to comply with applicable laws, regulations, and other
environmentally oriented requirements.
Decisions on proposed Acts, regulations and policies reflect the above principles. The ministry works to
protect, restore and enhance the natural environment by:


Developing policies, legislation, regulations and standards to protect the environment and human health,
The Regions have undertaken voluntary investigations, studies and other efforts to provide baseline
information which the MOECC can use to review and develop policies, legislation, regulations and standards
to protect the environment and human health. Our extensive research has also demonstrated that the
Environmental Compliance Approval limits established for the Duffin Creek WPCP are effective at protecting
the environment and human health.
Furthermore, with respect to the existing policies, legislation, regulations and standards, the Regions consider
the Duffin Creek WPCP to be a leader among treatment plants discharging to the open waters of Lake Ontario.



Using science and research to support policy development, environmental solutions and reporting,
In the Outfall Class EA the Regions have used the following science, research and the specific policies to
undertake a comprehensive review of the Cladophora issue both in the Ajax Pickering area and along the
entire Great Lakes:


review of Cladophora and water quality literature from the Journal of Great Lakes Research, Water
Quality Research Journal of Canada, and others;



review of Cladophora studies undertaken by Peel and Halton Regions, and the exhaustive study
undertaken by Ontario Power Generation and the University of Waterloo at the Pickering Nuclear Plant
that utilized water quality sampling spanning two years, divers and hydro acoustic algae surveys and
state‐of‐the‐art modelling;



review of Province of Ontario policies and strategies (i.e. Great Lakes Strategy) which are backed by a
significant and extensive body of research by numerous provincial ministries;



review of International Joint Commission initiatives (i.e. Lake Erie Ecosystem Priority LEEP) which are
backed by a significant and extensive body of international research; and



independent peer review of Cladophora algae by Dr. Hecky (Appendix A) and Dr. Hutchinson/ Dr. Gregor
(Appendix B).

Based on all this information, the Outfall Class EA determined that even if the Duffin Creek WPCP ceased
operation, algae would continue to wash up on shore. Furthermore our research has shown that the issue of
Cladophora algae is Great‐Lakes wide and can exist to a severe degree even in areas where there are no
wastewater plant discharges, such as in Presqu’ile Provincial Park and Dobb’s Bank. This viewpoint is
consistent with the current province of Ontario policy documents.
The Part II Order request study submitted by the Town of Ajax contains conclusions that are contrary to the
vast amount of scientific information and research specific to the Ajax Pickering nearshore, scientific findings
and research along the Great Lakes and the specific policies and documents of both the Ontario government
and International Joint Commission.


Ensuring that planning, which aims to identify and evaluate environmental benefits and risks, takes place at
the earliest stages in the decision‐ making process;
Much of the information used to inform the Outfall Class EA study was compiled before starting the Phase 2
alternative evaluation and impact assessment, at an early stage of the decision‐making process. Water quality
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information taken both before and after the significant upgrades to the Duffin Creek WPCP resulted in the
Regions being very well‐informed about the effects of the WPCP effluent discharge to the Ajax Pickering
nearshore.
This work determined that one of the most significant health and environmental risks to the nearshore was
the high levels of E. coli. This sampling work along with other investigations determined that the Duffin Creek
WPCP phosphorus discharge had a minimal effect on Cladophora algae washing ashore onto the Ajax
Pickering beaches.


Undertaking compliance and enforcement actions to ensure consistency with environmental laws, and
The Regions support the efforts of the MOECC in taking compliance and enforcement actions to ensure
consistency with environmental laws. We also respectfully submit that the exemplary performance of the
Duffin Creek WPCP is a testament to the seriousness in which both Regions take their obligations.
A number of conditions were applied by the MOECC for the Stage 3 Expansion Class EA. Conditions 7 through
13 applied to the existing outfall. Throughout the duration of the Outfall Class EA, the Regions have fulfilled all
of these conditions.



Environmental monitoring and reporting to track progress over time and inform the public on
environmental quality.
The Regions are committed to complying with their legal requirements with regard to monitoring and
reporting of the parameters noted in the Duffin Creek WPCP Environmental Compliance Approval. The
Regions have also made a voluntary commitment to undertake water quality monitoring of the nearshore in
order to track the impact of the Duffin Creek WPCP over time. In 2006, the Regions partnered with the
Toronto and Region Conservation Authority and the MOECC, to develop this water quality monitoring
program which has been in operation since 2007 and continues to this day. This program has collected one of
the most comprehensive water quality datasets anywhere on the nearshore of Lake Ontario over the past
eight years. The program was also peer reviewed by Dr. Martin Auer in 2011 and improvements were made to
the program based on recommendations including taking samples at multiple depths. These water quality
results have been made publically available and can be found on the TRCA website
(http://www.trca.on.ca/the‐living‐city/watersheds/lake‐ontario‐waterfront/western‐durham‐waterfront‐
monitoring.dot#sthash.2Bt6eefA.dpbs retrieved June 27, 2014).
The following are additional voluntary efforts the Regions have taken to support improved environmental
monitoring and reporting:


The Duffin Creek WPCP is ISO 14001 certified which is a standard related to environmental
management put in place to minimize how operations negatively affect the environment and to comply
with applicable laws, regulations, and other environmentally oriented requirements.



Durham Region is a member of the Great Lakes and St. Lawrence Cities Initiative (GLSLCI) which is a
binational coalition of mayors and other local officials that works actively with federal, state, and
provincial governments to advance the protection and restoration of the Great Lakes and the St.
Lawrence River.



Durham Region sits on the Source Protection Committees for their respective source protection regions
that have been established under the Clean Water Act, 2006 to protect drinking water sources. The
Regions have supported the development of Source Protection Plans to eliminate, reduce or manage
threats to drinking water resources by delineating vulnerable areas (Intake Protection Zones).

In addition, the Ministry of the Environment uses a range of innovative programs and initiatives, including
strong partnerships, public engagement, strategic knowledge management, and economic incentives and
disincentives to carry out its responsibilities.
The Regions both in the Outfall Class EA and generally have supported innovative programs and initiatives
including the following:
378698_WBG092814065557TOR
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Strong Partnerships:


Support of Cladophora algae investigation undertaken by Ontario Power Generation

Support of water quality sampling in the Ajax Pickering nearshore which includes support from the TRCA,

MOECC, Environment Canada, Ontario Power Generation and MNR
Public and Stakeholder Engagement:


Four Public Information Forums (PIFs) held in both Ajax and Pickering for a total of eight separate events,



Five Stakeholder Advisory Committee (SAC) meetings including one that focused on water quality with
presenters from the TRCA and the MOECC. The SAC included representatives from the City of Pickering,
the Town of Ajax, the Frenchman’s Bay Yacht Club, the Building Industry and Land Development
Association, the Toronto and Region Conservation Authority, Ontario Power Generation, the Ministry of
the Environment, and the Durham Environmental Advisory Committee.



A project website that was regularly updated to include all study information and reports as they were
prepared and also included additional information related to the study,



A project email address (info@OutfallEA.com) where comments were received and responded to,



A Comment Response log updated on a continuous basis and posted on the project web site
(www.durham.ca/OutfallEA) which contained over seven hundred (700) comments and responses



Separate presentations and meetings with Ajax and Pickering including staff meetings and presentations
to Council



Educational tours of the Duffin Creek WPCP



Notices and follow‐up calls to the 13 First Nations and aboriginal communities. Outfall Class EA website
which included project documents and project‐related information

Strategic Knowledge Management:
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Commitment to make sampling data available upon request
Commitment to continue water quality monitoring program to enable trending of data over time
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4

Economic Concerns

COMMENT 4a
“Concerned with Project’s financial impacts to tourism, fishing, and nuclear generating station.”

RESPONSE 4a
The Phase 2 evaluation of alternative solutions included a criterion related to tourism/fishing as follows: Social
(S1) ‐ Tourism, Recreational Uses of Lake and Lakefront (the potential of the alternative solution to impact
touristic and recreational uses of lake and lakefront). This criterion was selected in consultation with the
Stakeholder Advisory Committee. The impact assessment table is provided directly in Appendix F of the ESR. This
criteria was applied as part of the detailed evaluation process to each of the short list of alternatives. A summary
of impacts for the preferred solution of modifying the existing outfall diffuser is provided below:


Construction: No construction is needed therefore no changes in boater access to the lake and no change in
access to the Waterfront Trail are anticipated.



Operation:


Recreational Beach use ‐ Effluent from the WPCP currently achieves E.coli levels below 100 counts per
100mL, which is the recreational water quality guideline from the Ministry of Health and Long‐term Care.
Therefore, there is no net effect from the WPCP on recreational beaches.



Algae ‐ The total phosphorus mixing zone of the preferred alternative at 630 ML/d is predicted to be
smaller than the baseline condition at 520 ML/d, therefore there is no net effect.



Fisheries ‐ The un‐ionized ammonia (UIA) mixing zone is predicted to be larger at 630 ML/d compared to
the baseline condition at 520 ML/d (from a baseline condition of 4.1 ha to a predicted 5.7 ha). The larger
mixing zone still represents a small area in comparison to the area available to biota in the nearshore zone
of the study area which is approximately 1800 ha. The magnitude of impact as a result of this alternative
is considered to be low for the following reasons: a) The size of the mixing zone for UIA is small in relation
to the size of the nearshore zone within study area; b) The UIA mixing zone does not provide specialized
habitat; and, c) The UIA mixing zone is used by fish on a transient basis.

With regard to the nuclear generating station concern, subsequent to the findings of a University of Waterloo
study into the cause of Cladophora in the Ajax‐Pickering nearshore, the Regions have not received any
correspondence from Ontario Power Generation (OPG) indicating OPG attributes the clogging of the cooling water
intake screens at the Pickering Nuclear Generating Station (PNGS) to the operation of the Duffin Creek WPCP.
Furthermore subsequent to 2005, algae impingement on the cooling water intake screens has not been a
significant operational issue at the PNGS. Isolated and minor algae events affecting the screens still do occur;
however, overall there has been a reduced severity and frequency of algae events affecting power generation.
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COMMENT 4b
“Concerned the preferred solution will cost more in the long term because of the remediation costs of cleaning up
Lake Ontario.”

RESPONSE 4b
Efforts are underway at a provincial level through the MOECC, and at the national/international level through the
International Joint Commission (IJC) to manage water quality in the Great Lakes. Specifically, the Province of
Ontario draft Great Lakes Strategy (June 2012) has been developed for ‘Protecting Water’ and focuses on
stormwater, agricultural runoff, and plant bypasses:


Stormwater – “reduce impacts of stormwater”



Agricultural Runoff – “reduce nutrient inputs to the environment and improving monitoring of performance
from the agricultural sector”



Plant Bypasses / Combined Sewer Overflow – “continue to work with municipalities to minimize discharges of
untreated sewage”



Plant Effluent – “work towards meeting the Canadian Council of Ministers of the Environment (CCME)
commitments to a Canada‐wide strategy for managing municipal wastewater”

Also, the IJC has identified non‐point pollution from urban and agricultural watersheds as key sources of the
excessive phosphorus loadings into Great Lakes nearshore waters (Ontario’s Draft Great Lakes Strategy,
June 2012).
The MOECC has put in place Environmental Compliance Approvals (ECAs) for all wastewater plants in Ontario. As a
result, wastewater treatment plants on Lake Ontario are highly regulated and the Duffin Creek WPCP has one of
the strictest effluent requirements of all plants discharging to the open waters of Lake Ontario and exceeds the
CCME commitments. The Duffin Creek WPCP has put in place technologies and treatment processes that will
continue to meet the effluent requirements set by the province for flows up to 630 ML/D without any bypassing
of treatment during wet weather events.
As part of this Outfall Class EA, the Phase 2 evaluation of alternative solutions included a criterion related to
aesthetic conditions along the shoreline of Lake Ontario as follows: Social (S‐6) ‐ Impact on Aesthetic Conditions
along the shoreline (change in total phosphorus mixing zone from baseline condition during operations as a basis
for impacts on growth of excess on shore algae). The impact assessment table is provided directly in Appendix F of
the ESR. A summary of impacts for the preferred solution of modifying the existing outfall diffuser is provided
below:


Construction: Aesthetic conditions will not change from the baseline because no construction is required.



Operation:
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Since there is no change in the mass loading and mixing zone for total phosphorus from the baseline
conditions, no change in excess on shore algae from the baseline is predicted for the preferred solution.
Furthermore, past phosphorus discharges from the treatment plant prior to the upgrades have
approached the current 311 kg per day in years where there has been no significant Cladophora algae
washed up on local beaches.



No other visual, odour, and turbidity impacts are anticipated from the operation of the preferred solution.
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5

Out of Scope Concerns

The following responses are provided for information only since the concerns expressed have been identified by
the Ministry as being outside the scope of this project.

COMMENT 5a
“Concerned that the studies conducted by Dr. Auer and Dr. Leon were reviewed by Toronto and Region
Conservation Authority‐ unhappy with their past work.
Concerned with TRCA’s past work and also that a university‐level reviewer was not hired to review the studies.”

RESPONSE 5a
The TRCA did not assess the merits of the studies conducted by Dr. Leon of the University of Waterloo and the
peer review conducted by Dr. Auer as it is not the role of the TRCA to do so. The Toronto and Region Conservation
Authority, is one of 36 authorities in Ontario that were formed in 1946 with the passing of the Conservation
Authorities Act. The purpose of the Conservation Authorities are to provide leadership (across municipal
boundaries) through coordination of watershed planning, implementation of resource management programs
and promotion of conservation awareness and environmental stewardship in cooperation with others. Their work
is focused on enhancing and sharing knowledge and research on watershed issues. Towards this end, the TRCA
implemented a water quality monitoring program from 2007 to 2009. The program was peer reviewed by Dr.
Auer in 2011. The TRCA implemented many of the recommendations provided by Dr. Auer into their water quality
monitoring program. This program, including the monitoring changes recommend by Dr. Auer, has continued
from 2009 to the current year now provides one of the best water quality data sets on all of the Great Lakes. TRCA
is a highly respected organization and has an exemplary record in water resource management and water quality
monitoring.
Dr. Leon from the University of Waterloo performed a study in 2008 on the modelling and analysis of Cladophora
dynamics and their relationship to local nutrient sources in a nearshore segment of Lake Ontario. TRCA was not
directly involved in this study.
As part of the Part II Order request response, the Regions have retained further expertise to review technical
studies beyond the studies reviewed in the ESR. Refer to Appendix A and Appendix B of this response for the
additional technical reviews.
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COMMENT 5b
“Project does not meet objectives of amended Great Lakes Water Quality Agreement. Project ignores the intent
and requirements in relation to phosphorus.
States that Project may contravene Fisheries Act. States that Project violated Ontario Water Resources Act and
Environmental Protection Act (Ajax and requester).”

RESPONSE 5b
As a regulatory agency, the MOECC is responsible for setting operating objectives and compliance limits for the
Duffin Creek WPCP based on consideration of numerous agreements, policies and documents such as the Great
Lakes Water Quality Agreement (GLWQA) between the federal government and the United States.
Implementation of the GLWQA will involve discussion and coordination with several levels of government,
including Municipalities. The Duffin Creek WPCP is one of the best water pollution control plants discharging to
the open waters of Lake Ontario and operates to achieve compliance with the MOECC limits contained in the
Environmental Compliance Approval for the WPCP. It is the Regions expectation that any new limits imposed by
the Province as a result of the GLWQA will be applied in an equitable way across all plants discharging to Lake
Ontario.
There is no net loss of fish or fish habitat or associated harm resulting from implementation of the preferred
solution. Consequently, the project is not in contravention of the federal Fisheries Act. Likewise the project
meets the requirements of Ontario’s Water Resources Act and the Environmental Protection Act as an approved
ECA is in place, and the Duffin Creek WPCP meets all compliance limitations identified in the ECA with respect to
sewage and air quality requirements, operations and monitoring.
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COMMENT 5c
“Concerned that the pollutants from the UYSS Project are being directed to the Duffin Creek WPCP and
discharged to Lake Ontario.”

RESPONSE 5c
The waste stream from the Upper York Sewage Solutions (UYSS) Reclamation Plant is initially planned to be sent
to the Duffin Creek WPCP for treatment through the York‐Durham Sewerage System. However, the following
must be understood:


The Duffin Creek WPCP currently processes and treats solids from satellite plants in York Region and Durham
Region.



Initially, the flow and biosolid quantities at the UYSS facility will not be sufficient to sustain a viable, separate
biosolid processing facility on site. The future plans are to design and construct a self‐contained treatment
facility on site which will eventually remove this stream from the Duffin Creek WPCP.



The original design of the YDSS and the Stage 3 Duffin Creek WPCP Expansion projects included the collection
and processing of all wastewater production from the areas of West Gwillimbury, Sharon, Queensville, etc.
(Upper York). Therefore, the Duffin Creek WPCP will not receive any additional flow or biosolids above its
design capacity. The biosolids, including the phosphorus captured by the addition of iron salts, will re‐
precipitate in the preliminary treatment process.



The maximum flow of the waste discharge from the UYSS Reclamation Plant will be less than 1% of the flow of
wastewater into Duffin Creek WPCP and will be thoroughly mixed and diluted by the existing sewage flow in
the system.



The Individual Environmental Assessment has been filed and is currently under review by the MOECC to
address the Upper York Sewage Solutions, has determined that the best solution is to treat the wastewater
locally rather than pump all the raw sewage through the YDSS for treatment at Duffin Creek WPCP. The
MOECC has been involved since the commencement of the IEA and have been an active contributor in
reaching the preferred solution.

There are several large systems that follow this model where biosolids from satellite plants are transported by the
sewer system for processing at the major, central treatment plant. For example:
http://www.lacsd.org/wastewater/wwfacilities/default.asp
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COMMENT 5d
“Ajax should be reimbursed for the legal and consulting costs it has incurred reviewing the Project.”

RESPONSE 5d
Reimbursement for legal and consulting costs is not a requirement under the Class EA process.
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COMMENT 5e
“Unfair that tertiary treatment proposed for UYSS but not Duffin Creek.”

RESPONSE 5e
Every plant, no matter the size, must comply with the policies listed in the Ministry of the Environment Procedure
B‐1‐5 and applicable regulatory requirements. Two policies in Procedure B‐1‐5 relate directly to the protection or
restoration of satisfactory water quality conditions:


Policy 1 ‐ In areas which have water quality better than the Provincial Water Quality Objectives, water quality
shall be maintained at or above the Objective.



Policy 2 ‐ Water quality which presently does not meet the Provincial Water Quality Objectives shall not be
further degraded and all practical measures shall be undertaken to upgrade the water quality to the
Objectives.

The water quality of the receiving water dictates which one of the above policies applies. For example, Lake
Ontario is a referred to as a Policy 1 receiver because water quality in the lake is better than the PWQO. Lake
Simcoe is a Policy 2 receiver. In addition the Lake Simcoe Protection Act mandates that phosphorus to Lake
Simcoe must be managed to high standards and imposes restrictions on discharges from municipal and private
treatment plants. Effluent from the Upper York plant therefore must be treated to a higher standard prior to
discharge to Lake Simcoe. It should also be noted that the Duffin Creek WPCP has a mass loading limit on total
phosphorus which is not required for a Policy 1 receiver.
As part of this Class EA, tertiary treatment was evaluated as an alternative. It was not selected because the
assessment indicated that compared to the preferred solution net effects were greater with tertiary treatment
having higher carbon footprint, higher electricity use, construction‐related impacts, and higher capital and
operating costs. Capital costs estimates are approximately $200 M for tertiary treatment. If the same technologies
planned for the Upper York Plant were applied at the Duffin Creek WPCP, the impacts and costs would be
significantly higher than the tertiary treatment alternative assessed as part of this Class EA.
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