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Report Objective
The objective of this report is to provide an analytical and professional review of the document entitled “Review
of the Class Environmental Assessment to Address Outfall Capacity Limitations at the Duffin Creek Water Pollution
Control Plant” prepared by Dr. Martin T. Auer in January 2014 and submitted to Ministry of Environment and
Climate Change (MOECC) as an appendix to the Part II Order request from the Town of Ajax.
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Introduction
The Schedule C Class Environmental Assessment (EA) titled “Addressing Outfall Capacity Limitations at the
Duffin Creek Water Pollution Control Plant”, herein referred to as Outfall Class EA, was filed for public review in
November of 2013 with the preferred solution to optimize the existing operations at the plant and to modify the
existing outfall diffuser system.
As part of the Part II Order request from the Town of Ajax, Dr. Auer reviewed the Environmental Study Report
(ESR) with particular focus on the review of Section 5 “Existing Water Quality”.
The purpose of Section 5 of the ESR, Existing Water Quality, was to provide an overview of the existing water
quality in Lake Ontario with particular emphasis on Cladophora, a type of algae that grows in the area of the
Duffin Creek Water Pollution Control Plant (WPCP). The finding as stated on page 5-12 of the ESR is that there is
broad consensus in the scientific community that nuisance Cladophora algae growth experienced in recent
decades throughout Lake Ontario has been primarily caused by changes to the ecosystem brought about by
dreissenids (zebra and quagga mussel species). These invasive species arrived in the Great Lakes in the late 1980s,
and have since spread throughout all the Great Lakes and into the St. Lawrence Seaway. The impacts of these
mussels on the nearshore of Lake Ontario has been significant due to their high numbers, estimated at several
thousand per square metre of lake bed, and the sheer volume of water they are capable of filtering. Through their
filtering activity, these mussels have dramatically changed the growth conditions for Cladophora by increasing
light availability, increasing the availability of soluble or dissolved reactive phosphorus (SRP) and, because
Cladophora can attach itself to the mussel beds, they extend the area of the lakebed in which Cladophora can
grow. These factors, combined with increasing water temperatures related to climate change, were the primary
drivers cited for nuisance Cladophora growth in Lake Ontario in Section 5 of the ESR.
Dr. Auer disagrees with the statements made above regarding the impacts of dreissenids and water temperature
on nuisance Cladophora growth in Lake Ontario.
Dr. Auer in his review presents statements with respect to information on the subjects of temperature, mussels,
phosphorus provenance, phosphorus management, and additional points in response to excerpts from Section 5
of the ESR for which he deems incorrect or misleading.
In addition, Dr. Auer comments on bioavailable phosphorus removal technologies in particular, the application of
HRFS ACTIFLO® at the Metropolitan Syracuse Wastewater Treatment Plant. A full technical review of the
proposed application of ACTIFLO® at the Duffin Creek WPCP is provided in Appendix H, authored by CH2M HILL.
This report provides a response to Dr. Auer’s Report. This response is structured as follows:
•

Response to statement 1: temperature as a primary driver of nuisance growth

•

Response to statement 2: mussels as a primary driver of nuisance growth

•

Response to concerns regarding phosphorus provenance and phosphorus management

•

Response to other additional points regarding statements in Section 5 of the ESR.

Further information on the state of the research and causes of excessive Cladophora growth is provided in
Appendix A prepared by Dr. Hecky; a technical peer review of Dr. Auer’s 2014 Field Study is provided in Appendix
B prepared by Dr. Hutchinson and Dr. Gregor; and, a technical response to the statements of phosphorus loading
contributions from the Duffin Creek WPCP in Dr. Auer’s 2014 “Field Studies of Phosphorus and Cladophora in Lake
Ontario along the Ajax, Ontario Waterfront” is provided in Appendix C prepared by CH2M HILL.
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Summary of Response
The purpose of Section 5 of the ESR was to provide an overview of the existing water quality in Lake Ontario with
particular emphasis on Cladophora. Dr. Auer’s review of Section 5 of the ESR (Existing Water Quality) led to his
two major statements:
1. “[t]here is no basis in the scientific literature to assert, let alone conclude, that the rising lake temperatures
are a primary cause of nuisance Cladophora growth in Lake Ontario.” – page 2
2. “[b]ased on studies by other scientists as well as my own studies and field work, invasive mussels (which
transform phosphorus) could not cause the nuisance algae conditions found along the Ajax shoreline in the
absence of the very large quantities of phosphorus being discharged in the Duffin Creek WPCP effluent. In
short, no phosphorus… no Cladophora.” – page 2
Section 5 of the ESR acknowledges that there are many factors contributing to the growth of Cladophora. While
phosphorus is necessary for Cladophora growth, existing research indicates that the primary drivers for the recent
resurgence of algae in the nearshore does in fact include increasing water temperatures and dreissenid mussel
invasion.
Section 5 does not claim that mussels "make phosphorus", but merely describes the role of mussels in providing
the conditions that promote Cladophora growth including the conversion of non-bioavailable P into bioavailable P
(mainly SRP) that Cladophora can use or store for growth. Scientific literature and studies conducted in the
Regional Municipalities of Halton and Peel, indicate that invasive mussels are a significant source of SRP in the
nearshore and have the potential to stimulate excessive Cladophora growth contrary to Dr. Auer’s statement that
invasive mussels cannot cause nuisance algae conditions. Dr. Robert Hecky in his literature review of the state of
Cladophora research, provided as Appendix A of this submission, discusses various study findings on the subject of
dreissenid mussels acting as a nearshore phosphorus shunt.
In regards to phosphorus provenance, Dr. Auer points to the Duffin Creek WPCP as the largest contributor of
phosphorus to the Ajax-Pickering nearshore and is responsible for 85% of the total phosphorus (TP) contribution
and 97% SRP. These percentages are based on a simple comparison of loads from the Duffin Creek WPCP to loads
from the Duffins and Carruthers Creeks during the period of 2007-2009 and ignores TP sources that originate from
outside the Outfall Class EA Regional Study Area brought to the Ajax-Pickering nearshore by longshore transport.
Appendix C of this Part II Order request presents the results of the latest hydrodynamic modelling performed to
estimate the percent contribution of TP to the Ajax-Pickering nearshore. The model predicts that the Duffin Creek
WPCP contributes 16% of nearshore TP.
This report (Appendix D) provides detailed responses to key statements in Dr. Auer’s “Review of the Class
Environmental Assessment to Address Outfall Capacity Limitations at the Duffin Creek Water Pollution Control
Plant” dated January 2014.
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Temperature as a Primary Driver of
Nuisance Growth
Section 5 of the ESR acknowledges that there are many factors contributing to the growth of Cladophora.
While phosphorus is an essential nutrient required for Cladophora growth, existing research indicates that
the primary drivers for the recent resurgence of algae in the nearshore include an increase in water
temperature and the dreissenid mussel invasion. Below are responses to some of Dr. Auer’s allegations and
statements on the subject of climate change and Cladophora growth.
Dr. Auer asserts that “there is no basis in the scientific literature to assert, let alone conclude, that the
rising lake temperatures are a primary - cause of nuisance Cladophora growth in Lake Ontario.” – page 2
RESPONSE: There is scientific literature indicating that rising lake temperatures could impact lake
temperature regimes that control nutrient distribution for dreissenid mussel and Cladophora uptake.
Section 5 of the ESR acknowledges the fact that there are many factors that influence Cladophora growth
and does not imply that water temperature is the only driver. The literature does support, however, climate
change as being one of the primary drivers for the observed resurgence in Cladophora growth. For example,
J Val Klump, director of the Great Lakes WATER (Wisconsin Aquatic Technology and Environmental
Research) Institute was cited in a 2009 press article regarding the return of Cladophora overgrowth saying
that “[t]op suspects are climate change, which has raised the lake’s temperature and lowered water levels,
and the widespread, disruptions in the lake’s ecosystem wrought by alien zebra and quagga mussels that
now cover the lake bottom by the millions 1.”
Evidence was also presented to show that the springtime contrast in offshore and nearshore water
temperatures is a predictor for conditions favourable to Cladophora growth during the rest of the summer
(Vodacek, 2012). Vodacek notes that “one potential driver of the observed variability [in the annual
accumulation of Cladophora] is year-to-year change in climate forcing of water temperature during the
spring heating period and thus variability in the physical control of nutrient distributions 2”. In addition he
states in his summary that “[l]ong-term climate change may impact spring heating in Lake Ontario and thus
also impact Cladophora growth.”
Dr. Auer states that the “ESR provides little supporting information or necessary documentation in the
primary literature. First, no source is cited for the implication that temperatures in the Lake Ontario
nearshore are changing. Second, neither of the literature sources cited in the ESR as supporting the
assertion that climate change-mediated increases in water temperature are drivers of nuisance
Cladophora growth actually treat the issue at all .” – page 5
RESPONSE: Increasing surface water temperatures across the Great Lakes is generally recognized by the
scientific community. Section 5 of the ESR references a study by Vodacek (2012) linking year-to-year
Cladophora variability in Lake Ontario to the temperature contrast between nearshore and offshore
waters during the spring.
An increase in surface water temperatures, in particular during the summer season across the Great Lakes is
generally recognized to be occurring by the scientific community. Dobiesz and Lester 2009 observed that

1 Appel, Adrianne. ENVIRONMENT-US: Greatest of Lakes Hit by Climate Change. Inter Press Service 22 Oct. 2009. Accessed on 25 Aug 2014 from
http://www.ipsnews.net/2009/10/environment-us-greatest-of-lakes-hit-by-climate-change/
2 Vodacek, A. (2012). Linking year-to-year Cladophora variability in Lake Ontario to the temperature contrast between nearshore and offshore
waters during the spring. Journal of Great Lakes Research, 38:85-90.
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APPENDIX D:
RESPONSE TO DR. AUER’S REPORT “REVIEW OF THE CLASS ENVIRONMENTAL ASSESSMENT TO ADDRESS OUTFALL CAPACITY LIMITATIONS AT THE DUFFIN CREEK WATER
POLLUTION CONTROL PLANT”

surface water temperature during August for Lake Ontario has been rising at an annual rate of 0.048 °C
resulting in an increase of 1.6°C between 1968 and 2002 3.

It is worth noting that the purpose of Section 5 of the ESR was to present an overview of existing water
quality in Lake Ontario with particular emphasis on Cladophora and its management. It was not intended to
provide an in-depth investigation of any one particular issue, such as the relationship between changing lake
temperatures and Cladophora growth.
The statement made on page 5-1 of the ESR was that “the broad consensus that emerges from this scientific
literature is that the proliferation of invasive zebra and quagga mussels combined with rising lake water
temperatures (as a result of global climate change) are the primary drivers for the nuisance Cladophora
growth we are currently seeing”. With respect to the impact of temperature, this statement is supported by
Vodacek (2012) which looked at a correlation between percent of summer beach closings caused by
accumulation of algae (primarily Cladophora) with the cumulative temperature contrast between nearshore
and offshore waters during the spring heating period. With respect to the impact of mussels, this statement
is supported by numerous authors including Malkin et al. (2008), Ozersky et al. (2009) and Dayton et al.
(2014).
Additional literature and technical reviews were conducted as part of the Part II Order Request responses.
Hutchinson Environmental Sciences Ltd. provides supplementary information on the influence of
temperature on Cladophora and mussels in Section 4.3.3 of their technical review report in Appendix B. An
additional study that supports water temperature as a driver is that of Bootsma (2009), who concluded that
temperature was the primary variable that drives mussel metabolism, and so temporal fluctuations of
modeled phosphorus excretion will generally be similar to nearshore temperature patterns 4. Internal waves
and upwelling events can cause large temperature fluctuations in the nearshore zone over short time
periods, and so mussel SRP excretion can be expected to vary on a day to day basis. Furthermore, it was
stated that if nearshore warming trends continue, mussels can be expected to become an even more
significant source of phosphorus to the nearshore zone. The model used by Bootsma (2009) predicted that
an increase in nearshore temperatures of about 3°C over 25 years, would increase excretion rates by nearly
50% by 2025.

3 Dobiesz, N.E. and N.P. Lester. (2009). Changes in mid-summer water temperature and clarity across the Great Lakes between 1968 and 2002.
Journal of Great Lakes Research, 35(3):371-384.
4 Bootsma, H.A. (2009). Causes, Consequences and Management of Nuisance Cladophora. Project GL-00E06901. Final Report Submitted to the
Environmental Protection Agency Great Lakes National Program Office.
3-2
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Mussels as a Primary Driver of Nuisance
Growth
There is broad consensus within the scientific community that the filtering ability of invasive dreissenid
mussels is altering water clarity and nutrient cycling dynamics in the nearshore, and that the mussels
provide hard substrate for Cladophora to attach. However, Dr. Auer’s opinion, as stated on page 13 is that
“what is perceived as a resurgence [of Cladophora] reflects in large part an expansion of the area available
for colonization (a mussel impact) and thus more opportunity to generate algal biomass leading to beach
accumulation." Below are responses to key statements made by Dr. Auer on the subject of dreissenid
mussels and Cladophora growth.
Dr. Auer asserts that “invasive mussels (which transform phosphorus) could not cause the nuisance algae
conditions found along the Ajax shoreline in the absence of the very large quantities of phosphorus being
discharged in the Duffin Creek WPCP effluent.” – page 2
RESPONSE: Invasive mussels can cause the conditions for algae growth and the WPCP is a minor
contributor of phosphorus to the Ajax-Pickering nearshore.
Firstly, scientific literature does support the notion that mussels promote Cladophora growth. In Higgins et
al. (2012), it is stated that "In the Laurentian Great Lakes region the growth of C. [Cladophora] glomerata is
mediated by water temperature, solar irradiance, availability of hard substrata for attachment, and
availability of soluble phosphorus (Auer et al., 2010; Higgins et al., 2006; Higgins et al., 2008b). With the
exception of temperature, dreissenid mussels have altered each of these drivers in ways that facilitate
increased growth rates." As noted, Dr. Auer’s own work was cited in support of this statement.
The ability of mussels to transform the aquatic environment so as to increase algae growth even in an
oligotrophic state was found by a number of researchers. Malkin (2008), in a study that modelled the
growth response of Cladophora for Lake Ontario using historical data in a contemporary model
demonstrated “that critical environmental factors that are changing as a result of human activity (e.g.,
dreissenid mussel establishment) could result in proliferation of noxious amounts of Cladophora biomass
equal to or in excess of, levels reached during the decades prior to P control."
The study by Ozersky et al. (2009) carried out along an urbanized portion of the northwestern shoreline of
Lake Ontario near the Town of Oakville in the Regional Municipality of Halton showed that dreissenids
appear to be an important source of recycled bioavailable phosphorus to the nearshore, supplying more
soluble reactive phosphorus to the study area than local watercourses and WWTPs, and more phosphorus
than is required to sustain local Cladophora glomerata growth.
As demonstrated by this quote from a recently published paper in the Journal of Great Lakes Research,
where he is cited as a co-author, even Dr. Auer does not contest the role of invasive mussels in stimulating
Cladophora growth “the potential for mussels to excrete phosphorus sufficient to meet the growth
requirements of Cladophora are now well accepted by scientists studying Great Lakes biogeochemistry 5.”
Secondly, peer reviewed studies clearly substantiate the statement that the WPCP is not the largest
contributor of TP to Ajax-Pickering nearshore. In Appendix C of this response to the Part II Order request,
hydrodynamic modelling was performed to estimate the percent contribution of TP to the Ajax-Pickering
nearshore. The model predicted that the Duffin Creek WPCP contributes 16%, much lower than 85% which
was stated in the 2013 Auer field results. As noted, Dr. Auer’s assessment was based on a simple
5 Dayton, A.I., Auer, M.T., Atkinson, J.F. 2014 Cladophora, mass transport, and the nearshore phosphorus shunt. Journal of Great Lakes Research. In
press.
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comparison of TP 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 alongshore transport of total phosphorus from WPCP’s and tributary sources outside the Outfall
Class EA study area, and background concentrations of TP within the lake. Dr. Auer’s field results also does
not use a model to account for the difference in dispersion rates for TP discharged 1 km offshore (the WPCP
outfall diffuser) and at the immediate shoreline (Duffins Creek).

Thirdly, current research suggests that SRP contribution from mussels in the nearshore are significant and
could supply sufficient phosphorus to meet Cladophora demand. Dr. Hecky notes on page 14 of Appendix A
that the, “the independent results of Dayton et al. (2014), Depew et al. (2009). Ozersky et al. (2009) and
Bootsma (2009) seem to establish that dreissenids can be a very significant source of SRP in the near shore
and that hydrodynamics likely determine how and when the excreted SRP becomes available to Cladophora.
He also comments that “[i]t is often stated that the SRP released is recycled and does not provide new SRP
to the lake. This is true for the whole-lake, but it is not true for the near shore segments where dreissenids
are now abundant. If the phytoplankton, bacteria and organic particles consumed by dreissenids, originate
from the open lake, then the consumption and regeneration of P by dreissenids represent a new source of
SRP to the near shore that did not exist prior to mussel occupancy.” Ozersky et al. (2009) demonstrated that
dreissenid excretion of SRP along the Halton shoreline was the largest source of SRP to the shoreline and
also substantially exceeded the demand for SRP to sustain observed Cladophora growth on the same
shoreline.
Dr. Auer claims that “Cladophora growth is controlled by limiting the amount of phosphorus available to it
as SRP.” – page 6
RESPONSE: It is agreed that Cladophora growth can be controlled by limiting the amount of SRP uptake,
but scientific literature supports the fact that mussel beds supply SRP into the boundary layer of water
immediately above the sediment bed and the water interface where Cladophora grows.
Higgins et al. (2012) state that "excretion of soluble P by dreissenids occurs near the sediment water
interface and dreissenid beds overlain by Cladophora beds likely reduce advective mixing and increase
boundary layer thickness. Ongoing studies have demonstrated that, under quiescent conditions, SRP
concentrations can be elevated several cm above dreissenid beds (M. Auer, unpublished data)."
Dr. Auer acknowledges the ability of mussels to convert particulate P to SRP. In an article in the Michigan
Tech Research Magazine 2012 he is quoted: "[r]ivers carry a type of phosphorus that Cladophora can't use,
which used to go out to the center of the Great Lakes. Now come zebra mussels, and they filter out that
phosphorus and spit it back in a form that's perfect for Cladophora. It's like living upstairs of the bakery.”
Dr. Auer states that “[m]ussels do not make phosphorus. It was concluded that the ‘P load from local
watersheds appeared to be the underlying driver for the spatial variability in Cladophora biomass’
(Higgins et al. 2012, p. 116). Phosphorus is the driver.” – page 7
RESPONSE: Nowhere in the ESR has the claim been made that mussels "make phosphorus". Rather,
Section 5 describes the role of mussels in providing the conditions that promote Cladophora growth
including the conversion of non-bioavailable P into bioavailable P (mainly SRP) that Cladophora can use
for growth. As a result, mussels are a source of phosphorus that promotes the growth of Cladophora.
In addition, Section 5 describes the potential for non-local sources of phosphorus to stimulate Cladophora
growth. For example, Leon et al. (2009) “pointed to non-local and/or in-lake processes as key to
development of nuisance Cladophora in the study area.” Leon et al. (2009) comment that “Restriction of the
dominant local sources would not eliminate problems. Key processes likely include lake exchange processes
that replenish nutrient supply in the nearshore and dreissenid mussel activity that helps maintain water
clarity and nourishes Cladophora by providing regenerated nutrients on the bottom, where the algae live."

4-2
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Phosphorus loads from local watersheds may not be the underlying driver for the spatial variability in
Cladophora biomass. Dr. Hecky states on page 14 of Appendix A that open lake could be a source of
phosphorus from mussel uptake of lake phytoplankton. He notes that “indirect evidence from eastern Lake
Erie suggests mussels are most dependent on lake resources.”

Although phosphorus may be the limiting nutrient to Cladophora growth in freshwater systems, Dr.
Hutchinson and Dr. Gregor in Section 2.2 of Appendix B (of this response report) point out that each variable
or driver of Cladophora growth: substrate, light, temperature and available nutrients, is limiting in their own
way:
•

Substrate is critical as without it Cladophora will not grow even with all other conditions being
appropriate.

•

Temperature is highly variable but nearshore water temperatures are not directly influenced by human
activities nor can they be managed in a manner which is applicable to managing nuisance Cladophora
growth.

•

Light determines the depth to which suitable substrate can be populated by Cladophora and the light
regime at Ajax has been altered by zebra and quagga mussels. However, short of major reductions in the
abundance of mussels, there is little that can be achieved in the short term to affect the light conditions.

•

Finally, nutrients are important but likely only limiting to growth at extremely low concentrations.

Therefore, the changes in Cladophora growth in recent decades, and specifically for the Pickering/Ajax
shoreline, may be a result of the interactive and synergistic changes of all of these drivers and not just
phosphorus alone.
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Phosphorus Provenance
Below are responses to Dr. Auer’s assertions and statements on the subject of phosphorus sources and
Cladophora growth.
Dr. Auer declares on page 2 that the “The primary driver for nuisance conditions of Cladophora growth at
Ajax is the discharge from the Duffin Creek WPCP which supplies 97% of the bioavailable (soluble reactive)
phosphorus delivered during the months when Cladophora grows and which delivers that load directly
over prime habitat for colonization by attached algae”. He also states on page 9 that during the
Cladophora growing months (May-Sep), the Duffin Creek WPCP contributes 85% of the TP load to the Ajax
waterfront.
RESPONSE: The Duffin Creek WPCP is a minor contributor to Cladophora growth as it supplies 16% of the
TP in the Ajax-Pickering nearshore which is made bioavailable in the form of SRP mussel beds. Mussel
excretion of SRP during the Cladophora growing months could supply sufficient phosphorus for excessive
growth.
The percentages cited by Dr. Auer are based on his analyses as presented in his peer review of the water
quality monitoring program performed for the Ajax-Pickering nearshore region of Lake Ontario by the TRCA
for the Regional Municipalities of York and Durham in 2011. In this peer review, Dr. Auer, completely
ignored all other possible sources of phosphorus except for the WPCP, Duffins Creek and Carruthers Creek.
Dr. Auer claimed that phosphorus loads are “overwhelming dominated by the input from the Duffin Creek
WPCP (98-99% of soluble reactive P and 85-89% of total P) 6.” Dr. Auer’s conclusions are overtly misleading
and inconsistent with the results of other experts. For example, the claims of Dr. Auer are inconsistent with
findings by Dr. Leon from the University of Waterloo who performed a modelling study in 2008 of
Cladophora dynamics and their relationship to local nutrient sources at the Ajax-Pickering waterfront. An
important conclusion in Dr. Leon’s study was that both the Duffins Creek and the Duffin Creek WPCP “were
relatively small influences on conditions for Cladophora growth” and that offshore ambient phosphorus
concentrations were in fact a major driver 7.
The findings of Dr. Leon are consistent with other literature documenting that, on a lake-wide basis, the
contribution from the Niagara River and tributaries (rivers and creeks) are the biggest drivers for ambient
phosphorus concentrations in Lake Ontario representing approximately 85% of the total load 8. As a result,
ambient phosphorus concentrations within the study area are over five times higher than the total
phosphorus concentrations resulting from discharge from the Duffin Creek WPCP.
The figure below illustrates the total phosphorus contribution of the Duffin Creek WPCP compared to
tributaries (Duffins and Carruthers Creeks) and ambient phosphorus (from the Niagara River, longshore
transport and offshore exchange) along the Ajax-Pickering nearshore. The greatest contribution from the
WPCP is in the 8 to 10 m depth contour, which is where the outfall discharges, and the contribution is on the
order of 20-25%. The results presented in this figure were generated by the Outfall Class EA project team
using the MIKE-3 model and were subjected to peer review by an independent environmental hydraulics
expert, Dr. Alexander McCorquodale, from the University of New Orleans. Phosphorus loads from the
Niagara River and local tributaries input into the calibrated model were based on the published values from
Makarewicz et al. (2012) whereas phosphorus loads from the WPCP were based on the maximum permitted

6 Auer, M.T. (2011). Monitoring, Modeling and Management of Nearshore Water Quality in the Ajax-Pickering Region of Lake Ontario. Peer Review
Report.
7 Id. See Leon, L.F. et al. (2009)
8 Makarewicz, J.C., Booty, W.G., Bowen, G.S. (2012). Tributary Phosphorus Loads to Lake Ontario. Journal of Great Lakes Research, 38:14-20.
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discharge of 311 kg TP/d. Additional supporting information for this modelling exercise can be found in
Appendix C of this submission.

FIGURE 1
Percent Total Phosphorus Contribution of the Duffin Creek WPCP Relative to Local Tributaries and Ambient Lake
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Finally, water quality data collected from 2007 to 2013 by the TRCA in the Outfall Class EA study area
indicates that TP concentrations in the Ajax-Pickering nearshore are well below the Provincial Water Quality
Objective of 0.02 mg/L, averaging approximately 0.01 mg/L, even at the station closest to the Duffin Creek
WPCP outfall 9.
Regarding SRP contributions from the WPCP compared to mussel excretion, Dr. Hecky provides on page 26
of Appendix A, an estimate of the potential contribution of SRP from mussels in the Ajax-Pickering nearshore
using the mussel SRP excretion rate of Ozersky et al. (2009) at Halton and applies it to mean phosphorus
concentrations in Cladophora tissue biomass over a 10.25 km2 area in the nearshore, for comparison with
the WPCP. He concluded that over the 2007 growing season dreissenids might have yielded 21 metric
tonnes of SRP while the WPCP could have contributed a maximum of nine tonnes. Therefore, mussels could
supply sufficient SRP to meet Cladophora demand, but the WPCP itself could not even if all its emitted SRP
was focused to the surveyed area which is unlikely given hydrodynamic dispersion and dilution of the
emitted plume from the outfall. The University of Waterloo study (Leon et al. 2009) suggested that dilution
from the WPCP outfall results in a fairly uniform field of SRP concentrations across the study area. In
contrast, the mussel emissions enter from the bottom of the water column and their dilution is dependent
on hydrodynamic effects on the concentration boundary layer (Dayton et al. 2014). Dr. Hecky notes that
benthic Cladophora would get first opportunity for uptake from mussel excretions especially if the excreted
SRP accumulates at the bottom of the water column within the boundary layer.
Dr. Auer claims that “while Cladophora is present in many places along the Lake Ontario nearshore
(Auer 2014, Figure 9; ESR, Figure 5-2), nuisance growth is observed only at sites with a significant urban
presence, e.g. Ajax (Higgins et al. 2012). For these reasons, nutrient supply from offshore waters is not
considered important in relation to phosphorus provenance at urban locations such as the Ajax
nearshore.” – page 8
RESPONSE: Excessive Cladophora growth is observed at sites with or without significant urban presence.
Dr. Auer inaccurately references the conclusions made in Higgins et al. (2012) to make it seem as though the
link between nuisance Cladophora and point-source phosphorus discharges is an accepted fact in the
scientific literature. Higgins et al. (2012) did not state that nuisance growth is observed *only* at sites with a
significant urban presence but rather that “nuisance blooms are *generally restricted* to areas of localized
nutrient enrichment in nearshore areas of Lake Ontario”. While the findings of Higgins et al. (2012) do
9 Toronto and Region Conservation Authority (TRCA). (2014). Lake Ontario Nearshore Monitoring – Ajax and Pickering. Accessed on 25 Aug 2014
from http://trca.on.ca/the-living-city/watersheds/lake-ontario-waterfront/western-durham-waterfront-monitoring.dot
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support the argument that point sources can be important contributors to nuisance Cladophora growth,
nuisance growth is not unique to the Ajax-Pickering waterfront but occurs across the Great Lakes and severe
fouling has been known to occur in rural areas that are remote from point sources. For example, Presqu’ile
Provincial Park located in an area of eastern Ontario with little urban influence has experienced Cladophora
growth severe enough to warrant cleaning of beaches on a daily basis.
Dr. Hecky on pages 27 and 28 of Appendix A mentions that Depew et al. (2011) surveyed various shorelines
including Ajax-Pickering out to 12km water depth. The conclusion was that dreissenid abundance, and not
land use, explained why offshore shoals with no land influence in both Lake Erie and Lake Ontario can
develop nuisance levels of biomass. Ajax had mean percent cover and mean algal biomass in the surveyed
area comparable to Oakville and Port Credit shorelines but lower than Presqu’Ile Provincial Park shorelines
and the mean of several surveyed sites along Ontario shorelines in the eastern basin of Lake Erie without
urban influence 10. These results establish that Ajax-Pickering is not exceptional for Cladophora production
along the Ontario coastlines of Lake Ontario or eastern Lake Erie.
FIGURE 2
Cladophora Algae Washed Ashore at Presqu’ile Provincial Park on November 8, 2007
(Photo Credit: Ministry of Natural Resources and Forestry)

Dr. Auer dismisses the role of offshore sources of nutrient supply based on the findings of Malkin et al.
(2010) where “[u]pwelling events were not detectably associated with increases in P concentrations”. These
findings provide valuable information for the sites investigated in that particular study; however, it is not
clear whether this conclusion can be directly extrapolated to all areas of Lake Ontario and under all weather
conditions. Hecky et al. (2004) noted that “the particles and nutrients harvested from the water column by
the mussels may originate partly in offshore water that is advected into the nearshore region 11.” Recent
Cladophora research suggests that offshore phytoplankton could be a food source for dreissenids. Nutrient

10 Depew, D.C., A.J. Houben, S.J. Guildford, and R.E. Hecky. (2011). Distribution of nuisance Cladophora in the lower Great Lakes: Patterns with land
use, near shore water quality and dreissenid abundance. Journal of Great Lakes Research, 37(4):656-671.
11 Hecky, R.E., Smith, R.E.H., Barton, D.R., Guildford, S.J., Taylor, W.D., Charlton, M.N. Howell, T. (2004). The nearshore phosphorus shunt: a
consequence of ecosystem engineering by dreissenids in the Laurentian Great Lakes. Can. J. Fish. Aquat. Sci., 61:1285-1293.
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supply from the exchange of offshore and nearshore waters was identified in Section 5 because it is a real
phenomenon that has the potential to affect the nearshore water quality.

Dr. Auer states that “[t]he ESR (p. 5-4) asserts that tributary inputs of phosphorus (point source inputs are
not addressed) received to the west play an important role in influencing sites to the east. The ESR
provides no support for this conclusion.” – page 8
RESPONSE: Section 5 of the ESR mentions that circulation patterns as observed from current meters and
hydrodynamic modelling of Lake Ontario indicate strong eastward coastal currents with occasional
reversals in the westward direction, which would affect the west-east transport of phosphorus inputs,
including those from tributaries.
The study referenced in the ESR by Leon et al. (2012) comparing model simulations of TP in 2007 and 2008
with measured values, showed that “while the DCWPCP was the dominant feature in the peak seasonal
mean TP distributions, the tributary [Duffins Creek] assumed greater importance during high runoff periods
(e.g., summer 2008). Both model results and observations indicated elevated TP proximate to the mouth of
Duffins Creek on some dates. The Rouge River (at the western most end of the nearshore domain)
occasionally appeared to contribute to elevated TP observations 12.
Dr. Auer provides claims that “[t]he region of influence by longshore transport would include no
wastewater effluent discharges other than the Duffin Creek WPCP.” He goes on to state that “[r]esults of
conservative substance monitoring efforts reviewed and conducted (Auer 2011; 2014) offered no clear
evidence of impacts on the Ajax nearshore by neighboring WPCPs.” – page 8
RESPONSE: Point sources and tributary loads distant from the study site contribute to “offshore” ambient
phosphorus concentrations in Lake Ontario. The influence of potential phosphorus sources carried by
longshore transport from the west cannot be ruled out based on Dr. Auer’s calculations that sources
farther than 3.25 km (or twice that) would have no potential impact on conditions.
Dr. Auer rightly points out that point sources and tributary loads distant from the study site would likely
have little impact on the phosphorus concentration at the Ajax shoreline beyond their impact on the overall
“offshore” ambient phosphorus concentration in Lake Ontario. However, we question the accuracy of his
conclusion that sources farther than 3.25 km (or twice that) can be ruled out since his calculations are based
on assumed constant offshore and alongshore current velocities of 2 and 6.5 cm/s, respectively.
Measurements of offshore current speeds reveal them to be highly variable and offshore current speeds are
often near zero. The impact of distant phosphorus sources on the study site would be more properly
evaluated using a hydrodynamic model such as the one used by the project team during the ESR. Regardless,
we maintain that as a general principle the statement made in the ESR is accurate that “the primary driver
for transport of phosphorus is the alongshore current with point sources and tributary loads to the west
playing an important role in influencing sites to the east.”
Dr. Auer notes that “tributary inputs deliver terrigenous phosphorus components that are less
bioavailable than those introduced by WPCP effluents (Lambert 2012). For example, Duffins and
Carruthers Creeks contribute only 3% of the total SRP load (the completely available P fraction)
discharged within the Ajax, Ontario town limits (the balance coming from the Duffin Creek WPCP). Finally
tributary inputs are episodic (i.e. often occurring intermittently during seasons unfavorable for
Cladophora growth) while WPCP discharges are continuous.” – page 9
[Note: terrigenous: ter·rig·e·nous (t-rj-ns) adj. Derived from the land, especially by erosive action: terrigenous
sediment, deep-sea sediment transported to the oceans by rivers and wind from land sources.]

12 Leon, L.F., Smith, R.E.H., Malkin, S.Y., Depew, D., Hipsey, M.R., Antenucci, J.P., Higgins, S.N., Hecky, R.E., Rao, R.Y. (2012). Nested 3D modeling of
the spatial dynamics of nutrients and phytoplankton in a Lake Ontario nearshore zone. Journal of Great Lakes Research, 38:171–183.
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RESPONSE: Tributary inputs of phosphorus may be significantly less bioavailable but dreissenid mussels
are able to filter particulate phosphorus and convert it to a bioavailable form.

As Dr. Auer had mentioned before "Rivers carry a type of phosphorus that Cladophora can't use, which used
to go out to the center of the Great Lakes. Now come zebra mussels, and they filter out that phosphorus and
spit it back in a form that's perfect for Cladophora. It's like living upstairs of the bakery 13."
Phosphorus loadings from Duffins Creek could be relatively low in dry years (on the order of 10 to 15 % of
the load from the WPCP) while exceeding the phosphorus load from the Duffin Creek WPCP in wet years
(Booty et al., 2013) 14. The inputs from the tributaries may be episodic (associated with wet weather events)
but phosphorus-laden sediments settle in the nearshore. Water sampling undertaken by the TRCA has also
demonstrated that wave induced re-suspension of sediments contributes to TP concentrations that may
exceed PWQO along the shoreline.
Dr. Auer comments that “[r]eferences to larger tributary contributions of phosphorus presented in the
ESR (p.5-6) are based on the annual loads calculated by Booty et al. (2013) and include wet weather
events that most commonly occur outside of the growth season for Cladophora and which are rapidly
removed by offshore/longshore transport. Based on this analysis, it is difficult to assign particular
significance to nonpoint/tributary sources of phosphorus within the time frame important to Cladophora
growth.” – page 9
RESPONSE: Wet weather events are occurring with higher frequency and greater intensity during the
spring and summer months when Cladophora grows, thereby increasing tributary contributions of
phosphorus. Dr. Auer’s analysis based on current speeds does not account for the fact that particulate
phosphorus can accumulate in the sediments and thereby maintain a much higher residence time in the
study area.
Dr. Auer’s comment that wet weather events most commonly occur outside the growth season for
Cladophora should be considered incorrect. Summer storms are occurring with higher frequency and greater
intensity. A good example would be the July 7, 2013 storm when 126 mm of water rained over the City of
Toronto in 90 minutes. Another example is the flash flood that occurred in the City of Burlington on August
4, 2014 when 125 mm (2 months’ worth) of rain fell in one day. Nonpoint/tributary sources of phosphorus
that enter Lake Ontario as a result of summer storms that occur during the Cladophora growing months
(May to September) are becoming more significant.
Climate change not only affects lake water temperatures that influence Cladophora growth, but also
precipitation patterns. The relationship between large rain events and the subsequent nutrient runoff is
leading to an increase in lake nutrient levels. In Lake Erie, International Joint Commission (IJC) scientists
recognize that problems of nutrient enrichment are compounded by the influence of climate change on
temperature and precipitation regimes and ecosystem changes caused by aquatic invasive species such as
dreissenid mussels 15.
Finally, Dr. Auer does not provide a basis for his assertion that phosphorus from tributary loads is rapidly
removed through offshore/longshore transport. Dr. Auer’s analysis based on current speeds would not
account for the fact that particulate phosphorus can accumulate in the sediments and thereby maintain a
much higher residence time in the study area.

13 Id. See Goodrich, Marcia. Michigan Tech Research Magazine 2012.
14 Booty, W.G., Wong, I, Bowen, G.S., Fong, P. (2013). Loading estimate methods to support integrated watershed-lake modelling: Duffins Creek,
Lake Ontario. Water Quality Research Journal of Canada. In press.
15 International Joint Commission (IJC). (2014). A Balanced Diet for Lake Erie: Reducing Phosphorus Loadings and Harmful Algal Blooms. Report of
the Lake Erie Ecosystem Priority. Accessed on 25 Aug 2014 from http://www.ijc.org/files/publications/2014%20IJC%20LEEP%20REPORT.pdf
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Phosphorus Management
Below are responses to Dr. Auer’s assertions and statements on the subject of phosphorus management and
Cladophora growth.
Dr. Auer states that the “ESR’s concluding statement on phosphorus management, is misleading to the
extent that, 1) the effluent compliance limits established for the Duffin Creek WPCP seek to address
ammonia toxicity and open water trophic state issues and have no basis in protecting the Ajax nearshore
from nuisance growth of Cladophora; and 2) while the compliance limits for the Duffin Creek WPCP may
be the strictest for facilities discharging to the open waters of Lake Ontario, much more efficient
technologies for phosphorus removal are being utilized for phosphorus removal at sites across Canada
and the U.S., including in the Province of Ontario (e.g. Lake Simcoe basin).” – page 10
RESPONSE: The effluent compliance limits established during the Stage 3 Expansion for the Duffin Creek
WPCP not only address ammonia toxicity, but also apply to management of phosphorus loading to Lake
Ontario. Reducing total phosphorus emissions from the Duffin Creek may not resolve excessive
Cladophora growth in the nearshore if mussel excretion dominate local SRP loadings available to
Cladophora.
The effluent compliance limits established during the Stage 3 Expansion for the Duffin Creek WPCP not only
address ammonia toxicity, but are also applied to manage phosphorus loading to Lake Ontario, which the
Town of Ajax had coincidently raised as a concern during the Stage 3 Expansion Class Environmental
Assessment. The Duffin Creek WPCP has the most stringent requirements of any plant discharging to the
open waters of Lake Ontario. As a result of the Stage 3 Expansion, a total phosphorus mass loading limit of
311 kg/day was established which is not required for a Policy 1 receiver. Also, this mass loading limit was
lower than what had historically been discharged by the WPCP.
Regarding “protecting the Ajax nearshore from nuisance growth of Cladophora”, the 1994 Provincial Water
Quality Objective document used to regulate and manage water quality in Ontario states that “to avoid
nuisance concentrations of algae in lakes, average total phosphorus concentrations for the ice-free period
should not exceed 20 µg/L 16”. Both the lake modelling performed as part of this Outfall Class EA and the
water quality monitoring program by the TRCA demonstrates that the WPCP is meeting this objective.
Despite efforts by the Regions to manage phosphorus at the WPCP, 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. As the International Joint Commission and many Great Lakes experts
have identified, “non-point pollution from urban and agricultural watersheds are key sources of the
excessive phosphorus loadings into Great Lakes nearshore waters. 17” Hecky et al. (2004) suggests that
increased regulation of non-point sources, as well as more stringent controls on point sources of
phosphorus may be required to offset the consequences of mussel invasion to maintain beneficial uses of
the nearshore 18. This is particularly true if mussels are relying on particulate material from local runoff as a
food source. However, Dr. Hecky notes on page 14 of Appendix A that recent research suggests that “the
open lake is the source of phosphorus feeding mussel excretion; and therefore, control and reduction of
offshore concentrations of these food resources will be necessary to reduce the regeneration of SRP in the
near shore. The management consequence of this conclusion is that reducing local inputs from land runoff
16 Ontario Ministry of the Environment and Energy. (1994). Water Management Policies, Guidelines, Provincial Water Quality Objectives of the
Ontario Ministry of the Environment. Accessed on 25 Aug 2014 from https://www.ontario.ca/environment-and-energy/water-management-policiesguidelines-provincial-water-quality-objectives
17 Ontario Ministry of the Environment. (2012). Draft of Ontario’s Great Lakes Strategy. Accessed on 25 Aug 2014 from
http://www.ene.gov.on.ca/environment/en/resources/STDPROD_101828.html (page 36)
18 Id. See Hecky, R.E. et al. (2004)
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or WPCPs may not have the intended benefit of significantly reducing Cladophora abundance. Coordinated
lake-wide action, as implemented under the GLWQA, may be required to reduce Cladophora in the near
shore.” Therefore, it is incorrect to allege that the employment of additional phosphorus removal
technology alone will solve algae problems. For more information on the use of other technologies for
phosphorus removal, refer to Appendix H of this response.

Furthermore, despite the inclusion of tertiary treatment systems in all the wastewater treatment facilities
discharging into Lake Simcoe to reduce phosphorus point source addition, recent results show that the
concentrations of phosphorus in the lake water continue to rise. This increase is attributable to stormwater
runoff and precipitation through atmospheric deposition.
Dr. Auer comments that “It is incorrect to imply that the phosphorus management efforts initiated
starting in 1970 were implemented to address nuisance growth of Cladophora. As discussed below, those
management efforts focused on whole-lake manifestations of eutrophication.” – page 12
RESPONSE: Management efforts starting in 1970 were implemented to address whole-lake manifestations
of eutrophication, and in doing so, “extensive” growths of Cladophora would be curbed.
Leon et al. (2009) stated that "[l]ake-wide phosphorus (P) concentrations in Lake Ontario have decreased
over recent decades due to restrictions on P loading mandated under the Great Lakes Water Quality
Agreement (GLWQA). Offshore concentrations of P have in recent years been at or below the targets set
under the GLWQA. One goal of the GLWQA was to eliminate nuisance growth of the benthic algal
Cladophora, which inhabits mainly the shallower and rocky parts of the nearshore zone 19."
In 1980, the IJC Phosphorus Management Strategies Task Force wrote that “[e]xtensive growths of
Cladophora are known to occur in other lakes undergoing eutrophication and that extensive growths of the
attached alga, Cladophora, have been a problem in Lakes Erie and Ontario since the early 1930's” 20.
Therefore in addressing whole-lake manifestations of eutrophication, “extensive” growths of Cladophora
would be curbed.

19 Id. See Leon, L.F. et al. (2009)
20International Joint Commission (IJC). (1980). Phosphorus Management for the Great Lakes – Final Report of the Phosphorus Management
Strategies Task Force. Accessed on 25 Aug 2014 from http://www.ijc.org/files/publications/D16.pdf
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Additional Points
Below are responses to some of Dr. Auer’s additional comments on Section 5 of the ESR.
Dr. Auer claims that “[w]hile Cladophora is systemic in its presence in Lake Ontario, nuisance conditions
are not. Nuisance conditions are only systemic where urban influences are exerted.” – page 13
RESPONSE: Cladophora grows to nuisance levels all along the Lake Ontario shoreline even at sites
unaffected by urban influences.
Satellite imagery developed by Michigan Tech (ESR Figure 5-2) has shown that dense growth of Cladophora
is systemic to the nearshore of Lake Ontario and, while it is more prevalent in the urban parts of the western
basin, dense Cladophora growth can also be found in areas unaffected by urban influences. The use of the
word "dense" is significant because it refers to something that can be quantified through numerical
interpretation of samples, underwater video or even satellite data. "Nuisance" is a qualitative word that is
subject to the presence of an urban population who find the Cladophora growth to be objectionable. No
doubt an important reason why Cladophora growth is more likely to be considered a "nuisance" in urban
areas is because of higher recreational waterfront use by the public and greater sensitivity to its effects. Dr.
Hecky comments on page 31 of Appendix A that “[a]lthough it [nuisance growth of Cladophora] 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.”
Dr. Auer points out on page 14 that “[a]lthough upwellings are common in Lake Ontario, the ESR offers no
information supporting assessment of their significance as a phosphorus source.” He also states that
“[t]here is no evidence that upwelling events represent a source of phosphorus to the Ajax nearshore.” –
page 14
RESPONSE: In the context of providing an overview of mixing processes influencing nearshore nutrient
concentrations in Lake Ontario, a discussion on the role of upwelling was deemed appropriate.
Page 5-5 of the ESR mentioned that coastal upwelling and downwelling events may be of importance. We do
note that the Malkin et al. (2010) reference provided by Dr. Auer states that at a suite of stations in the
Canadian nearshore of Lake Ontario, “upwelling events were not detectably associated with increases in P
concentrations” 21. These findings provide valuable information for the sites investigated in the Malkin et al.
(2010) study; however, it is not clear whether this conclusion can be directly extrapolated to all areas of
Lake Ontario and under all weather conditions.
Dr. Auer states that “ESR’s invocation of a need to discharge phosphorus to Lake Ontario to insure [sic]
support of zooplankton and fish populations is not consistent with either the views of leading scientists or
with the position presently taken in binational policy.” – page 16
RESPONSE: Dr. Auer has misrepresented the intent of the statements in Section 5.
Although scientists have raised the concern of decreasing offshore phosphorus levels limiting biological
productivity, the ESR does not state that this is a justification to discharge higher concentrations from
WPCP's. Environment Canada has recently stated on their website that “In Lake Huron, and to a lesser
extent Lake Ontario, the lack of phosphorus in the open water is starting to limit the growth of algae which

21 Malkin, S.Y., Dove, A., Depew, D., Smith, R.E., Guildford, S.J. and Hecky, R.E. (2010). Spatiotemporal patterns of water quality in Lake Ontario and
their implications for nuisance growth of Cladophora. Journal of Great Lakes Research, 36:477-489.
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has impacts to the rest of the food web. Important fish, algae and plankton communities are showing clear
signs of impairment more typical of very low phosphorus environments 22.”
Dr. Auer notes that “the ESR abstracts selected findings from the TRCA studies, but provides no
supporting data or a citation directing the reader to the results of those studies.” – page 16
RESPONSE: Web links to the TRCA water quality data were provided in Section 6.4.3.1 of the ESR.

The TRCA has been studying water quality at a series of transect points along the Ajax-Pickering waterfront
with a particular focus on phosphorus. First recorded in 2007, these results indicate that TP are well below
PWQOs in all areas except near the shoreline, which are areas dominated by wave induced re-suspension of
sediments and alongshore transport of suspended solids from Duffins Creek. Results from these transect
studies also indicate a correlation between higher phosphorus concentrations in the water column and wet
years when phosphorus loads from Duffins Creek are above average. These results were made available to
the public during the Outfall Class EA through a TRCA sponsored website. The web links were also provided
in Section 6.4.3.1 of the ESR. The data is available at:
•
•

2007-2010 water quality results: http://theskua.com/wqapp/
2011-2013 water quality results: http://theskua.com/wqapp2/

Dr. Auer claims that “in preparing this ESR, the Regions have looked to the TRCA and its network of
scientists for the water quality information used to support proposed activities at the Duffin Creek WPCP,
however, key issues and key findings from that [Auer 2011 peer review] work have gone unrecognized.” –
page 17
RESPONSE: A number of the recommendations in the Auer 2011 peer review report were incorporated
into the 2011-2013 water quality monitoring program. The key finding from the Auer 2011 peer review
report stating that the Duffin Creek WPCP discharges 85% of the total phosphorus to the Ajax nearshore
was deemed to be invalid based on the hydrodynamic modelling completed during the Outfall Class EA.
The Auer 2011 peer review of the 2007-2009 water quality monitoring program was reviewed as part of the
Outfall Class EA. A number of the recommendations in the peer review report were incorporated into the
2011-2013 water quality monitoring program. For example, during 2007-2009 only one water depth was
sampled at each station. In the 2011-2013 program, samples were taken at different water depths based on
a recommendation in Dr. Auer’s 2011 peer review.
One key finding from the Auer 2011 peer review report was that the Duffin Creek WPCP discharges 85% of
the total phosphorus to the Ajax nearshore. This 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 Ajax-Pickering nearshore were discounted from his assessment including
alongshore transport of total phosphorus from WPCP’s and tributary sources, and background
concentrations of TP within the lake. Dr. Auer also did not use a model to account for the difference in
dispersion rates for TP discharged 1 km offshore (the WPCP outfall diffuser) and at the immediate shoreline
(the Duffins Creek).
In Appendix C of this Part II Order request response, hydrodynamic modelling was performed to estimate
the percent contribution of total phosphorus to the Ajax-Pickering nearshore. The model predicted that the
Duffin Creek WPCP contributes 16% of nearshore TP, much lower than the 85% which was stated in the Auer
2011 peer review.
It follows then that these “key findings” by Auer, with respect to the phosphorus loadings, were determined
to be invalid, therefore any reference to them was not recognized in the Outfall Class EA study.

22 Environment Canada. (2014). Phosphorus Levels in the Great Lakes. Accessed on 21 Aug 2014 from https://www.ec.gc.ca/indicateursindicators/default.asp?lang=en&n=A5EDAE56-1.
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Dr. Auer affirms that much of the north coast of Lake Ontario exhibits water quality conditions similar to
those of offshore waters, but states that “[l]ost in the averaging of phosphorus levels across the entire
nearshore is the fact that, in areas such as Ajax, urban influences increase phosphorus concentrations to
levels capable of stimulating nuisance growth.” – pages 3 and 16

RESPONSE: Dreissenid mussel excretion of SRP is now the dominant source of SRP along many shorelines
with hard and cohesive substrate. Mussel excretion may meet or exceed the phosphorus required to
supply Cladophora growth in areas with or without urban influences.
The nearshore ecosystems of Lake Ontario are different than offshore ecosystems due to the presence of
invasive dreissenid mussels despite the fact that nearshore water quality conditions can be similar to
ambient offshore water quality conditions. Nuisance Cladophora growth is not unique to areas such as the
Ajax-Pickering waterfront with urban influences, it occurs across the Great Lakes and severe fouling has
been known to occur in rural areas that are remote from point sources. For example, Presqu’ile Provincial
Park located in eastern Ontario in an area with no urban influence has experienced Cladophora growth
severe enough to warrant cleaning of beaches on a daily basis. We also note the study by Ozersky et al.
(2009), carried out along an urbanized portion of the northwestern shoreline of Lake Ontario near the Town
of Oakville in the Regional Municipality of Halton, showed that dreissenids appear to be an important source
of recycled bioavailable phosphorus to the nearshore, supplying more soluble reactive phosphorus to the
study area than local watercourses and WWTPs, and more phosphorus than is required to sustain local C.
glomerata growth 23.
Dr. Auer asserts that “[n]uisance growth of Cladophora, recognized as a major stakeholder concern in this
ESR, occurs because no regulatory framework is in place to address its cause – excessive phosphorus
discharge. To say that no net effects of the proposed solution are anticipated because the Duffin Creek
WPCP meets all present federal and provincial regulations is incorrect and misleading.” – page 19
RESPONSE: The Outfall Class EA evaluated the potential impacts alternative solutions from all aspects of
the environment (technical, natural, social/cultural and financial). The implementation or operation of
the preferred solution to address the limitations of the existing outfall would result in no net effects
because no construction would be required, there will be minimal climate change impacts, and there will
be no change in phosphorus loadings from the baseline condition.
The fact that the Duffin Creek WPCP meets all present federal and provincial regulations was not the reason
why the preferred alternative – to modify existing outfall diffusers and continue to optimize plant
operations – was considered to have no net effects compared to the baseline condition.
Through the evaluation of net effects for this Outfall Class EA, there were no identified net effects as a result
of implementation or operation of the preferred solution for the following reasons:
•

There will be no heavy construction

•

No additional greenhouse gases will be directly produced during construction and operation (i.e.
minimal climate change impact)

•

There will be no change in phosphorus loading from the baseline condition since a mass loading limit of
311 kg/day of total phosphorus was established as part of the Stage 3 Expansion Class EA (which
identified the preferred treatment strategy for the Duffin Creek WPCP expansion to 630 ML/d).

23 Id. See Ozersky T. et al. (2009)
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