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will be included in the ESR submission. This report will represent the
Member’s own findings, based on their expertise in their respective fields.
Where the respective disciplines meet or interact, the Member’s
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4. Milestone meetings will be held to discuss each package of material
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Mr. Wayne Green
Project Manager
The Regional Municipality of York
17250 Yonge Street
Newmarket, Ontario
L3Y 6Z1

Barry Laverick
Project Manager
The Regional Municipality of Durham
605 Rossland Rd E.
Whitby, Ontario
L1N 6A3

Dear Messers Green and Laverick
Re:
Formal Submission of Peer Review Final Reports for Stage 1 – Baseline Reports –
Class Environmental Assessment to Address Outfall Capacity Limitations at the Duffin Creek
Water Pollution Control Plant

Please find attached the final comments from our Peer Review Team (PRT) on the above
noted baseline reports. The Peer Review Team consisted of Dr. Alex McCorquodale P. Eng.,
Mr. John Westland P. Eng. and Mr. Serge Metikosh and their areas of expertise are Lake
Modelling, Geotechnical/Tunnelling/Construction and Fisheries /Natural Environment
respectively.
The PRT met with you, Mr. Barry Laverick of the Region of Durham and your consulting team
for the Class EA on two occasions. The first was an onsite meeting held March 28, 2012
where the PRT was provided with an overview of the project as well as the opportunity to visit
the shoreline of the study area. Based on the discussions and presentations at this first
meeting, the PRT were provided with the various base line reports, in accordance with their
areas of expertise for their review.
The PRT proceeded to review the various documents provided and to prepare preliminary
comments which were then presented at our second meeting held at the offices of CH2MHill
on May 9, 2012. Your consulting team revised their respective Base Lines Reports, where
they felt it appropriate, in response to the PRT’s comments. The revised Base Line Reports
were then forwarded to the PRT for their final review and the preparation of their final reports.
Given the PRT’s preliminary review, this second review of the Final Base Line Reports was to
determine how the Consulting Team responded to their comments and to report on whether
the Consulting Teams’ responses where acceptable. I am pleased to report that in all cases,
the PRT has accepted your Team’s responses as appropriate. There remain some small
differences of opinion, but there is no suggestion that the revised Base Line Reports should
not be submitted in support of the Class EA.
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I would suggest your Team review the PRT’s reports in detail, for although they have
accepted your Team’s responses as being appropriate, they do point out some remaining
inconsistencies which I think are important points and worthy of note.
I have also attached completed tracking forms which we have used through this process as a
simple tracking method so as not to lose any of the PRT’s comments. This is a very useful
tool and I appreciate CH2MHill’s assistance in creating them. These Charts however, should
not be referenced in isolation of the PRT’s final reports.
I would like to thank you and your Consulting Team for their cooperation with the peer review
process. In all cases they received our comments seriously and in a very professional
manner. I believe these Baseline Reports have benefited from our review and will support
your Class EA submission.
On behalf of the PRT, I want to thank you and your Team for allowing us to assist you on this
important project and we look forward to the next stages.

Craig Mather

Peer Review Team Coordinator

REVIEW OF LAKE ONTARIO MODEL CALIBRATION AND
BASELINE SCENARIO
Duffin Creek WWTP Outfall
J. Alex McCorquodale, PE., P. Eng., Ph.D.
6237 Paris Avenue, New Orleans, LA 70122
504 288 9166
Email: jmccorqu@cox.net
June 27, 2012
Submitted to: Craig Mather, P.Eng.

Introduction
The Final Draft Report “LAKE ONTARIO MODEL CALIBRATION AND BASELINE
SCENARIO”, forms a baseline for the planning of the next phase of the project, i.e. the
expansion Duffin Creek Waste Water Treatment Plant to a permitted average dry weather
flow capacity to 630 ML/d. The report is well organized and comprehensive. The
modelling approaches that have been applied are State-of-the-Art. The procedures have
followed the MOE guidelines of near field and far field delineation of mixing zones for
meeting the appropriate PWQOs for this outfall. In particular, the application of the
CORMIX model for the near field and the MIKE3 model for the far field are appropriate
tools for this project. The use of the spatially and temporally variable winds over Lake
Ontario provides a better simulation of the lake hydrodynamics than land-based
temporally variable but spatially uniform winds that were used in previous models. The
whole Lake model with nested grids to resolve the local bathymetry, diffuser and
shoreline features removes the uncertainty of a large open water boundary.
The major water quality parameters are: E. Coli, total ammonium, un-ionized ammonia
and total phosphorous (TP). All of these have PQWOs. The plant C of A sets a limit on
TP at 0.6 mg/L at a plant discharge of 520 ML/d. The PQWO for E. Coli is 100
Counts/100 mL; since the geometric mean of the effluent is of the order of 7 Counts/100
mL, this parameter was not modeled. The C of A effluent limits on Ammonium-Nitrogen
are 10 mg/L (Nov.- April) and 6 mg/L (May-Oct.). Considering the effluent temperature
and pH, the report indicates that the end-of-pipe un-ionized ammonia was much less than
the acute toxicity limit of 100 ug/L. The PWQO for the protection of drinking water is
500 ug/L which is exceeded at the end-of-pipe; however, based on the CORMIX results,
this PWQO will be met on average within the initial mixing zone.
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The outfall uses a staged diffuser which has the advantage of good near field dilution and
strong offshore propulsion of the effluent. Using the CORMIX Expert Systems model
with the 25% longshore currents, it was found that the initial dilution with an outfall flow
of 520 ML/d at mean lake level was 22.8:1 which exceeds MOE requirement of 20:1.
The centerline of the plume from the diffuser is pushed more than 300 m offshore from
the end of the diffuser. The 22.8:1 dilution ensures that, on average, the PWQO of total
ammonium/ammonia is met within the initial mixing zone. Similarly, the chronic PWQO
for UIA will normally be met within the initial mixing zone. The TP PWQO is not
satisfied within the near field.
The Report has established a criterion for the edge of the mixing zone in the far field by
the envelope constructed through the cells where the PWQO is exceeded 10% of the
simulation time. Based on this criterion, the mixing zone for TP extends approximately
2000 m east of the diffuser and 2100 m west of the diffuser. It should be noted that,
typically, only the easterly or westerly portion of the Far Field mixing zone will be above
the PWQO at a given instant in time. The model shows that this mixing zone is not
attached to the shoreline.
A potential limitation of the MIKE3 model is the 2-m thickness of the vertical layers; it
appears that the 2-m resolution does capture the thermocline and the mixing at the
diffuser but may not be adequate for resolving the near shore currents and mixing
processes, i.e. where depths are of the order of 3 m or less. The model did not include
waves or radiation stresses and therefore it could not accurately simulate the longshore
currents and sediment transport in the littoral zone. Although the model was capable of
simulating the hydrodynamics with barometric pressure gradients, these data were not
available for this study. In spite of these limitations, a comparison of the model currents
and the ADCP data from the Ajax ADCP Monitoring Station, indicates that the model
has a low bias error and acceptable F-Norm statistics. The 90-m horizontal grid in the
vicinity of interest is quite adequate for resolving the PWQO limits of the far field.

Detailed Review

Chapter 1.
This Chapter summarizes the history of the modelling analysis and plant expansion.
The report states that the average dry weather flow (ADWF) is used in all of the
modelling analyses. Wet weather events have not been modeled in either the CORMIX or
the MIKE3 simulations. The higher flows (PWWF) have been considered in the design of
the hydraulic capacity of the outfall conduit and the diffuser. The outfall and diffuser
have sufficient capacity to discharge the PWWF at an ADWF of 760 ML/d or a total
hydraulic capacity of the outfall of 2,025 ML/d. The plant does not allow flow to bypass
disinfection.
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The water quality parameters of interest are: Total phosphorous (TP), Un-ionized
ammonia (UIA), Total Ammonium/ammonia and E. Coli. The Provincial Water Quality
Objectives (PWQOs) and the purposes for these have been stated in the Report.
Total phosphorous has a PWQO of 20 ug/L which is meant to reduce the occurrence of
algal blooms. The Report indicates that the concentration based Redfield Ratio is
approximately 40 which confirms that phosphorous is the limiting nutrient for algal
blooms at this site. The occurrence of an algal bloom is very complex and involves: bioavailability of the phosphorous, the relative concentrations of other nutrients (e.g.
dissolved inorganic nitrogen, DIN), the water clarity and the water temperature. It should
be noted that TP consists of particulate bound and dissolved (SRP). The particulate bound
TP can be removed due to settling or can be re-introduced due to resuspension or
bacterial activity in the bed sediments. The SRP is transformed by algal uptake into
particulate (organic) phosphorous. This study follows the general practice of modelling
TP as a conservative tracer. A problem with meeting the PWQO for TP is the relatively
high ambient concentration of approximately 10 ug/L. In near shore areas, the
background TP typically represents an even larger fraction of the PWQO. Based on the
earlier modelling, the present plant C of A includes a mass loading limit on TP of 311
kg/d. This limit is intended to remain in force for Phase 2 which means that the far field
mixing zone for TP is unlikely to be significantly different than the Baseline zone
delineated in this study.
The PWQOs for UIA are for the protection of aquatic life. There is a PWQO for UIA of
20 ug/L to avoid chronic effects and a PWQO of 100 ug/L for acute toxicity. The revised
report confirms that the acute toxicity limit is met at the end-of-pipe. There is also a total
ammonium/ammonia, PQWO of 500 ug/L for the protection of drinking water which is
generally satisfied within the near field by the initial mixing requirement of the MOE, i.e.
if the dilution is maintained at 20:1 or better and the maximum plant ammonium is 10
mg/L, this PWQO will be satisfied in the edge of the initial mixing zone.
Summary of Chapter 1: Responses to Questions and Clarifications:
1. The relevant PWQOs and their purposes have been stated in the revised Report.
2. The Redfield ratio has been estimated as 40 based on concentration which is a
strong indicator that the site is Phosphorous limited. The Redfield ratio based on
concentration is approximately 7:1. The 16:1 ratio is based on a molar definition.
3. The report confirms that the C of A mass loading limit for TP for current and
future flows has been set at 311 kg/d.
4. The report states that the hydraulic capacity of the outfall/diffuser is the hydraulic
capacity of the outfall is 2,025 ML/d.
5. The end-of-pipe UIA is less than the acute toxicity limit of 100 ug/L.
6. A table of maximum and minimum monthly pH and temperature values has been
generated and should be included in the Report.
7. The Responses of the Modelling Team indicated that CORMIX sensitivity runs
will be part of future modelling studies.
8. In general, I agree with the responses. The exceptions are mainly editorial:
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a. The Redfield Ratio of 16 is the molar value; since the ratio of 40 is based
on concentration, the appropriate Redfield value is approximately 7:1.
b. There is a reference to Table 1-2 in Response #18 but this does not appear
in the Report. Also if there is a Table 1-2, what is Table 1-1?

Chapter 2.
This Chapter discusses the MOE guidelines for Near and Far fields as they relate to
beneficial uses.
Summary of Chapter 2: Questions and Clarifications:
1. The combined length of the outfall conduit and diffuser is 1100 m; reference to
the half distance to the shoreline has been omitted since this is no longer an MOE
guideline.
2. Addition discussion has been provided on the MOE guidelines for meeting the
20:1 initial dilution.
3. A discussion of the required percentage compliance with the PWQO has been
included.
4. Errata
a. Page 2-3 : ‘The PWQO for TP is to intented to reduce the occurrence of
algal blooms in Lake Ontario for which phosphorous..’ Replace . ‘to
intented’ = ‘intended’
b. Page 2-4 add ….and for the protection of human health.”
c. Possibly change ‘…demonstrate..’ to ‘…represent…’
d. Change – ‘Moe’ should be ‘MOE’ in Table 3-2.
e. Chapter 2. change ….Redfield ratio greater than 16:1… to ….Redfield
ratio greater than 7:1…

Chapter 3.
This Chapter discusses the application of the CORMIX model and the results of the Near
Field modelling. The Near Field in this context is defined by the end of the initial mixing
zone which is the end of the momentum dominated mixing in CORMIX. This means that
the buoyant mixing and buoyant spreading are not very important. These are included in
CORMIX as well as in MIKE3; however, in this study the MIKE3 model is used to
represent these effects. The objective is to satisfy the MOE requirement of 20:1 dilution
within the initial mixing zone. The application of CORMIX follows the MOE Guidelines.
Summary of Chapter 3: Questions and Clarifications:
1. In section 3.1, the original report states that “New data collected since the Expansion
EA in 2006 was used to update and calibrate the CORMIX model.” This statement has
been removed since CORMIX is a calibrated model.

2. The outfall characteristics have been clarified.
3. Sensitivity studies using CORMIX will be complete in Phase 2..
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4. The end-of-pipe UIA is shown to be less than the acute toxicity PWQO of 100
ug/L.
5. “What is the rationale for the 20:1 initial dilution? It seems that it might be to
achieve the chronic PWQO for UIA.” This question was adequately discussed in
Chapter 2.
6. “A discussion of the required percentage compliance with the PWQO would be in
order in this Chapter. The methodology for the application of MIKE3 to achieve
the far field boundary using the percentage of the time when there is an
exceedance is a good approach.” Additional justification has been given in
Chapter 2 for using 10% time of exceedance as the boundary of the Far Field.
7. “Page 3-8. Reference to Figure 3.3 should be 3.2.” This has been corrected.
8. The OPG outfall was not modelled in this study. The Near Field is relatively
insensitive to ambient temperature and thus the Near Field results should not be
sensitive to the OPG thermal plume.
9. Tables 3-3 and 3-4 have been expanded to be more comprehensive.
10. All of my comments on Chapter 3 have been addressed.

Chapter 4. MIKE3 Setup
This Chapter discusses the setup of the MIKE3 model for the far field analysis. The
objective of the far field analysis is to delineate the zones where the MOE PWQOs are
exceeded. The mixing in this zone includes buoyancy effects, passive turbulent mixing as
well as dispersion. MIKE3 is a state-of the-art model that is applicable to the simulation
of the plume from this outfall. The 3-D model addresses the issues of thermal
stratification and reversing flows that are not adequately modelled with CORMIX. The
MIKE3 model uses the non-hydrostatic option which will permit better simulation of the
buoyancy effects on the plume behaviour. Figure 4.1 shows the whole lake domain that
was modelled using spatially variable winds from obtained from NOAA. To obtain the
required resolution near the outfall, local nested grids are employed as shown by the
boxes at the north side of the domain. At each refinement the grid is reduce by a factor of
3 starting from 2430 m then in sequence 810, 270 and finally 90 m. The 90 m is
approximately ½ the diffuser length which allows 2 cells to represent the near field of the
diffuser. These cells admit effluent to the bottom layer and include the offshore
momentum of the effluent. The model successfully captured the offshore shift i=on the
plume. The model was setup for a continuous run from April through November for the
conditions in year 2007. The Report notes that year 2007 was close to the 10-year
average.
Summary of Chapter 4: Questions and Clarifications:
1. Place markers on Figure 4.1 have been added, e.g. Toronto Airport, Duffin Creek,
Kingston, and Niagara River.
2. The model was run for 2007 conditions. The winds for 2007 were close to the 10
year average.
3. The 2007 Lake levels were near or below the mean for the critical summer and
early fall period.
4. The caption of Fig. 4-1 was changed.
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5. The Report clarifies that the additional meteorological data included air
temperature, relative humidity and cloudiness but not precipitation and
evaporation. Local inflows around the Lake were neglected.
6. Barometric pressures were not modelled due the lack of pressure field data.
7. Figure 4-1 shows part of the St. Lawrence River. The Kingston stage record was
used at this boundary.
8. Additional MIKE3 modelling parameters/inputs and explanations have been
added to Table 4.1.
9. Table 4-2 summarizes the major improvements in MIKE3 from the 2006 Model
to 2011 Model.
10. A current rose has been added to show the distribution of currents.
11. Section 4-2 and/or in Chapter 5 should identify which parameters/coefficients
were adjusted in the calibration, for example bed roughness, wind shear
coefficient, etc.

Chapter 5. MIKE3 Calibration
This Chapter discusses the calibration of the MIKE3 model. Calibration is a critical part
of proving the applicability of a model. The model was calibrated against ADCP current
data and water temperature data at the locations shown in Figure 4.2. The calibration
process usually involves adjusting model parameters/coefficients until a satisfactory
agreement is obtained between the model and observations. The text should identify
which of the model parameters/coefficients that were adjusted in the calibration process.
The Fourier Norm was used to assess the goodness of the fit. Table 5.1 shows a
numerical guide to the quality of the model performance. A reference or justification
needs to be added for the evaluation based on the F-Norm statistics in Table 5.1.
A scatter plot was generated for the measured and simulated velocity data; the slope of
the scatter plot showed a relatively low bias error (0.9256) and an R2 of 0.79. The only
variables that were calibrated were velocities and temperatures. The hydrodynamic mode
was not validated by running another year. No attempt was made to calibrate any of the
water quality variables.
Summary of Chapter 5: Responses to Questions and Clarifications:
1. “The temperature and current direction simulations appear to show a lag relative
to the observations, e.g. Figure 5.9 and 5.2.” I agree that it is hard to explain the
lag in the simulated results. This could be looked at further in future model
studies. The agreement may be improved by a finer vertical grid and by including
barometric pressure. The comparisons with NWRI and MOE seem to be better
than the comparisons with OPG. The impact on the Far Field may not be greatly
affected by lag errors since the general frequency and magnitude of velocity
changes are reasonably representative of the ADCP records. For example, the
number of upwelling events and current reversals is fairly well represented.
2. The reason, that the model did not predict higher shoreline TP concentrations, is
that most of the non-point sources were not modelled.
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3. The Report should indicate what model parameters/coefficients were adjusted in
the calibration process.
4. Although the bias error is low, a quantitative estimate (slope of the scatter plot) of
the bias error should be stated.
5. Figure 5-8 spelling ‘CurrentT’ in the caption.
6. Figures 5-9 through 5-12 spelling Tempertaure’ in the captions.

Chapter 6. Baseline Modelling
This Chapter discusses the application of the MIKE3 model and the results for the far
field analysis. The objective of the far field analysis is to delineate the zones where the
MOE PWQOs are exceeded and to provide guidance for the next phase of the project.
The results have been presented in terms of concentrations and the accumulated
percentage of the simulation time that experienced exceedance of PWQOs. These
percentage exceedance results are presented in Figures 6-4 and 6-5. These figures have
been improved to more clearly delineate the isopleths of exceedance. For TP, the exact
zone of exceedance is very sensitive to the treatment of the background; the use of the
latest TRCA/MOE transects for TP reduces the uncertainty and is a major improvement
in this study. The offshore TP has been assumed to be 7 ug/L which is justified by
Figures 6-1 to 6-3; however, the exclusion of non-point shoreline sources means that, in
the long simulations, the background in the zone of interest may be biased towards 7 not
10 ug/L. In future studies, consideration should be given to using the TP transect data for
water quality validation.
Summary of Chapter 6: Responses to Questions and Clarifications:
1) The comment was: “Provide typical current patterns in the vicinity of the outfall
and the Ajax Intake. Some sample vector fields should be presented.” In their
Response the team has presented a typical map showing current vectors due to a
westerly wind; however, to simplify their Report, they would prefer to omit this
figure. One of my interests in seeing this type of plot was to check on ‘dead
zones’ and recirculation zones due to the headlands. The vector field that was
presented in the Response did not indicate a recirculation zone but there was a
slack or dead zone north of the diffuser near the shoreline. This may tend to trap
shoreline contaminants but it does not appear to extend far enough to interfere
with the efficiency of the diffuser. A current vector rose for the Ajax ADCP
Monitoring Station has been included which shows the frequency of currents by
direction.
2) Improved PWQO exceedance maps for TP and UIA has been presented in the
revised report.
3) The reason that the model does not show the high shoreline concentrations
measured by TRCA/MOE, is that only the Duffins Creek source was modelled.
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4) A rationale for selecting the 10% exceedance as the boundary of the far field
mixing zone has been included in the Report.
5) “It is not clear how the background TP values were considered and combined to
get the TP maps.” This has been clarified in the Report.
6) “Including the flow from Duffins Creek with a TP load should give a high
shoreline TP as measured by TRCA/MOE. Why don’t we see this on the plots?”
This has been clarified in the Report.
7) “Including the flow from Duffins Creek without a load for NH4 may not be
representative of the summer runoff from a wetland area.” The Team indicates
that Duffins Creek is a negligible source of NH4 based on an MOE shoreline
study.
8) The presentations in this chapter have been improved. This forms a good basis for
future modelling and planning for Phase 2.

Chapter 7. Summary
This Chapter summarizes the near and far field analyses.
Summary of Chapter 7: Responses to Questions and Clarifications:
1 and 2. The plant effluent temperatures and pH that were considered in the
estimation of the UIA were provided in the Responses of the Team. Using the worst
month in the record (September), the mean values the end-of-pipe UIA are below the
acute toxicity limit in the PWQO.
3. The revised Report shows that Total Ammonia/Ammonium is much lower than
the drinking water PWQO at the Ajax Intake.
5. The MOE shore study showed low ammonium near Duffins Creek.
6. This Chapter provides good summary of the Report.

Conclusions and Recommendations
General
The modelling effort reported here is comprehensive in providing the data and simulation
results that are needed for the baseline on which future phases of the project can be
developed. The models and the applications of these models are at the appropriate
technical level for this baseline study. I have reviewed the Team’s responses to my
original comments and I am generally satisfied with their responses. My outstanding
issues are either editorial or they relate future work.

Summary of Outstanding Comments for the Present Report
The following are some outstanding comments:
1. In the Background section the data on the monthly effluent temperature and pH
should be provided. This has been prepared but the Team prefers to omit;
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although there is some confusion in the Response which referred to Table 1-2
which seems to be the Temperature and pH table. Also, if there is a Table 1-2
where is Table 1-1?
2. The model calibration parameters/coefficients should be identified explicitly in
either Chapter 4 or 5.
3. A citation or explanation for the use of F-Norm assessment values in Table 5.1 to
evaluate the quality of the simulation should be provided. The results of the
scatter plot regarding the bias error should be included.
4. Errata:
a. Page 2-3 : ‘The PWQO for TP is to intented to reduce the occurrence of
algal blooms in Lake Ontario for which phosphorous..’ Replace . ‘to
intented’ = ‘intended’
b. Page 2-4 add ….and for the protection of human health.”
c. Possible change ‘…demonstrate..’ to ‘…represent…’
d. Change -- Moe should be MOE
e. Chapter 2. change ….Redfield ratio greater than 16:1… to ….Redfield
ratio greater than 7:1…
f. Figure 5-8 spelling ‘CurrentT’ in caption.
g. Figures 5-9 through 5-12 spelling Tempertaure’ in caption.
.

Suggestions for Future Modelling
The following are some suggestions for future modelling efforts:
1. Future applications of the 3-D model should consider 1-m z-layers and a reduced
‘dead zone’ in the deep portion of the Lake.
2. If possible, the barometric pressure should be included in the forcing. The
barometric gradients may help to reduce the lag between the model and observed
responses.
3. An effort should be made to validate the water quality component of the MIKE-3
model.
4. The TP modelling should account for the shoreline loading.
5. The hydrodynamic results of the 3-D model should be validated using a different
dataset (year) from the calibration.
6. Consideration should be given to modelling waves and radiation stresses so that
longshore currents and sediment re-suspension can be modelled.
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SCHEDULE C CLASS ENVIRONMENTAL ASSESSMENT TO ADDRESS THE LIMITATIONS OF THE DUFFIN CREEK WPCP OUTFALL - PHASE I – PEER REVIEW
TECHNICAL REPORT: BASELINE MODELLING REPORT
General Comment
1.

2.

Responses

Chapter 1 - The report should
state that the treatment
capacity which refers to the
average dry weather flow
(ADWF) and is used in all of
the modelling analyses, i.e.
wet weather events have not
been modeled in either the
CORMIX or the MIKE3
simulations. The higher flows
(PWWF) have been
considered in the design of
the hydraulic capacity of the
diffuser.

Thanks for the comment. The following passage has been added to the end of section 1 “Background and Purpose”:

Chapter 1 - The water quality
parameters of interest are:
Total phosphorous (TP) and
Un-ionized ammonia (UIA).
There are Provincial Water
Quality Objectives (PWQO)
for these. It would be helpful
if the Background and
Purpose included these
PWQOs along with their
significance/purpose.
Summarize the relevant
PWQOs and the purposes.
Also, what is the rationale for
the 20:1 initial dilution? It
seems that it might be to
achieve the chronic PWQO for
UIA.

Thank you for the comment and suggested wording. The report will be update to include a table with all relevant PWQOs and an explanation, including E.Coli. The
following wording will be used for explaining the PWQOs. The following text has been added to “2. Effluent and Mixing Zone Requirements”:

Disposition/Sign-Off
Agreed.

“Finally, it should be noted that plant flows at 520and 630 ML/d referred to in this report refer to average dry weather flows (ADWF). Only ADWF have been modeled in
either CORMIX or MIKE-3 i.e. wet weather flows are not considered in these analyses. Peak wet weather flows (PWWF) have been considered, however, in determining the
hydraulic capacity of the diffuser.”

“In 2006, outfall discharge modelling was also completed to assess far field dilution and to see whether the treated discharge, after initial dilution and dispersion, meets
Provincial Water Quality Objectives (PWQOs) for total phosphorus (TP) and un-ionized ammonia (UIA). Total phosphorous (TP) has a PWQO of 20 ug/L. The purpose of this
PWQO is to reduce the occurrence of algal blooms in Lake Ontario for which phosphorous is assumed to be the limiting nutrient. This can be explained in terms of the
Redfield ratio for Lake Ontario which, based on measured ambient concentrations of TP (0.01 mg P/L) and nitrite+nitrate (0.4 mg N/L), is on the order of 40:1 or greater.
Generally, phosphorus limited environments are characterized by Redfield ratios of greater than 16:1.It should be noted, however, that the occurrence of algal blooms is
very complex and involves other factors such as the bio-availability of the phosphorous, the relative concentrations of other nutrients (e.g. dissolved inorganic nitrogen,
DIN), the water clarity and the water temperature.
The UIA PWQO is for the protection of aquatic life and has been set at 20 ug/L to avoid chronic effects and 100 ug/L for acute toxicity. The total ammonia nitrogen PWQO
is for the protection of drinking water and has been set at 500 ug/L. The 20:1 initial mixing ratio provides sufficient dilution to meet PWQO for UIA and total ammonia
nitrogen at the edge of the near field mixing. It should be noted that based on effluent temperatures and pH, an average end-of-pipe UIA of 7 ug/L is calculated which is
significantly below the PWQO for acute toxicity of 100 ug/L.

I agree with this statement except that based on
concentration the Redfield ratios of greater than about
7:1 are considered to be Phosphorous limited. The
16:1 is for the molar ratio which is obtained from the
stoichiometric ratio of Caron:Nitrogen:Phosphorous by
molecular weights (106:16:1) in algae where P is the
reference; when the molecular weights are converted
to concentrations we get (41:7.2:1). In any case, the
conclusion is the same, the system is strongly
Phosphorous limited.
The end-of-pipe calculation is helps to complete
understanding of the UIA distribution within the near
field.
I agree with adding this Table.

The following Table has been added to “2. Effluent and Mixing Zone Requirements”:

PROVINCIAL WATER QUALITY OBJECTIVES (PWQO) FOR KEY PARAMETERS
Parameter
Ammonia
Un-ionized ammonia, acute
Un-ionized ammonia, chronic
Total phosphorus
E. coli

PWQO
500 ug/L
200 ug/L
20 ug/L
20 ug/L
100 E. coli per 100 mL
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General Comment

Responses

Chapter 1 - What is the
Redfield ratio (based on DIN
and SRP) for this site?
4. Chapter 1 - What is the C of A
mass loading limit for TP? This
is given on page 6-1 but it
would help to give it as well
to explain why the C of A is
for 520 ML/d instead of 560
ML/d even though this would
satisfy the 20:1 dilution.
5. Chapter 1 - What is the
hydraulic capacity of the
outfall/diffuser?

Redfield ratio for this site is greater than 40:1 (N:P) which is significantly higher than the 16:1 ratio which may be used as a guideline for determining when waters become
phosphorus limiting. A discussion of this has been included in “2. Effluent and Mixing Zone Requirements” as described in the point above.

I agree except the 16:1 should be replaced with 7:1

The CofA mass loading limit for TP is 311 kg/d. The following text has been added to “1. Background and Purpose”:

I agree with this addition to the report.

3.

6.

Chapter 1 - What is the endof-pipe UIA?

Disposition/Sign-Off

“It includes expansion and enhancement of treatment processes at the Duffin Creek WPCP to provide 630 ML/d capacity, while also providing nitrification and phosphorus
removal capacity. This additional capacity is key to the plant meeting its C of A mass loading limit of 311 kg/d for TP at both current and future flows. The expansion also
provides for expansion and upgrade of the sludge treatment facilities.”

The following text has been added to “3.3.1”

I agree with adding this statement.

“Based on preliminary findings, the hydraulic capacity of the outfall is 2,025 ML/d, assuming a Hazen William C factor of 100, and all 63 ports fully open with a discharge
diameter of 0.45m. Further hydraulic analysis will be performed during the Phase 2 of the EA.”
Average from Sept 2009 to Dec 2011 was 0.007mg/L.

I agree.

The following text has been added to “2. Effluent and Mixing Zone Requirements”:
“The UIA PWQO is for the protection of aquatic life and has been set at 20 ug/L to avoid chronic effects and 100 ug/L for acute toxicity. The total ammonia nitrogen PWQO
is for the protection of drinking water and has been set at 500 ug/L. The 20:1 initial mixing ratio provides sufficient dilution to meet PWQO for UIA and total ammonia
nitrogen at the edge of the near field mixing. It should be noted that based on effluent temperatures and pH, an average end-of-pipe UIA of 7 ug/L is calculated which is
significantly below the PWQO for acute toxicity of 100 ug/L.”

7.

Chapter 1 - What are the
plant effluent characteristics
for pH and temperature? A
table showing the existing
monthly values should be
added in this Chapter.

Below is a table which summarizes the pH and temperature in the plant effluent for 2011. We do not propose adding this table to section “1. Background and Purpose”,
however, as it may distract from the readability of this section.
Ph
min

Temperature
max

min

Is this supposed to be Table 1-2 referred to in
Response # 18? I think it would be useful to include in
Chapter 1 and would not distract from the readability
of the report.. If this is Table 1-2 where is Table 1-1?

max

2011

January

6.9

7.5

11.9

16.7

2011

February

6.7

7.6

11.4

15.7

2011

March

7.1

7.8

12.1

14.6

2011

April

7.2

7.6

13.3

16

2011

May

6.9

8.2

15.2

18.6

2011

June

7.1

7.9

17.9

20.3

2011

July

6.5

7.7

19.3

22.9

2011

August

6.7

7.6

22

27
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General Comment

8.

Chapter 1 - Was CORMIX run
for a range of effluent
discharges for the present
diffuser configuration? A
table with the dilutions as a
function of effluent discharge
would be useful for planning
purposes.

9.

Chapter 2 - The applicable
PWQOs are those for UIA and
TP; however, a possible issue
with Ajax WTP Intake is Total
Ammonium which has a
PWQO for drinking water of
500ug/L. Under most
conditions, this will be met in
the Near Field but a
statement in the report
should be added.

10.

Chapter 2 - State that the
combine length of the outfall
conduit and diffuser is 1100 m
and that the half distance to
the shoreline is from the end
of the diffuser. Is this a
correct statement?
11. Chapter 2 - It would be useful
to state the MOE conditions
for meeting the 20:1 initial
dilution, i.e. 25% current
speed, mean lake level,
effluent temperatures,
ambient temperatures,
effluent discharge,
stratification, monthly

Responses
2011

September

6.8

7.6

19.2

31.8

2011

October

6.4

7.8

16.2

22.2

2011

November

6.4

7.3

12

20

Disposition/Sign-Off

2011 December
6.7
8.2
11.5
18.6
Performing CORMIX for a range of effluent discharges will be performed as part of the evaluation of alternatives (Phase 2 of the EA)

Acceptable.

The Total Ammonia Nitrogen is presented in Fig 6-21. The following text was added to section 2.2:

Accepted.

“Although under most conditions this is not an issue, a further concern that could be raised is meeting the total ammonium drinking water standard of 500 ug/L at the
location of the Ajax WTP intake. To address this, the MIKE-3 model was also used to simulate total ammonium concentrations at the Ajax WTP intake.”

Yes this is a correct statement. We have removed reference to ‘half the length’ since it is not part of the MOE B-1-5 policy as well as removing reference to it in Figure
3-2.

Accepted.

MOE conditions and best practices from other outfall studies for meeting 20:1 initial dilution have been reviewed and the following clarifications made:

Accepted. I agree that the 25% currents will result in
lower dilution than the 75% currents.

Current Speed - There are no clearly established MOE conditions for meeting the 20:1 dilution. With the process being proponent-driven, we have used the following basis
for used 25% current speed: (1) MOE procedure B-1-5, section 4.5 states that “normally the 75th percentile is used to determine background quality”. We have used this
th
basis; (2) Since results improve with high current speeds the 25 percentile has been used.
Mean Lake Level - The average depth of diffuser has been revised to use the mean lake level since this is a best practice that has been used on other outfall studies on
Lake Ontario is to use the average lake level. See Table 3-3 and 3-4.

OUTFALLEA-PEERREVIEWCOMMENTSHEET-MODELLING-DRAFT5 - ALEX MCCORQUODALE.DOC

PAGE 3

SCHEDULE C CLASS ENVIRONMENTAL ASSESSMENT TO ADDRESS THE LIMITATIONS OF THE DUFFIN CREEK WPCP OUTFALL - PHASE I – PEER REVIEW
TECHNICAL REPORT: BASELINE MODELLING REPORT
General Comment

Responses

Disposition/Sign-Off

periods, etc. What is the
rationale for the 20:1 initial
dilution?

12.

Chapter 2 - A discussion of the
required percentage
compliance with the PWQO
would be in order in this
Chapter.

The Regions and project team established the 10 percent exceedance criteria during the Expansion EA which was acceptable to the MOE. A 10 percent exceedance
criterion was chosen because it is conservative and screens out extreme events.
As discussed during the peer review workshop, one basis for the 10 percent exceedance level being acceptable is that nuisance species such as Cladophora require high TP
levels over a time period greater than 2 days for growth to take place. Spikes in TP levels that take place over a short time period do not provide the conditions for growth.

Accepted. The justification for using 10% exceedance is
reasonable. The MIKE 3 model indicates that the 10%
is composed of several spikes of short duration.

Algal bloom studies that J. Alex McCorquodale conducted on Lake Pontchartrain showed exponential growth with doubling times of about 2 days under idea growth
conditions. This can be modeled with a standard first order growth model (C=Co*exp(kt)) where k is about 0.3 1/days. Thus to avoid excessive growth the duration should
be less than about 2 days.

The following text was added to section 2.2:
“The extent of the plume was then defined based on both average concentrations and the area in which PWQO is exceeded greater than 10 percent of the time. A 10
percent exceedance criterion was chosen because it is conservative and screens out extreme events which have no impact on the environment. For example, nuisance
species such as Cladophora have a doubling time on the order of two days. As a result, spikes in TP levels that take place over a shorter time period do not provide the
conditions for growth.”
13.

Chapter 3 - Some sensitivity
information on the effects of
discharge, lake depth and
longshore currents on Near
Field dilution would be useful.

A sensitivity analysis will be performed when assessing alternatives during Phase 2 of the EA.

That is acceptable.

14.

Chapter 3 - Figure 3.2 in the
peer reviewers report shows
that buoyancy processes that
are neglected in estimating
the near field dilution could
provide 17% more dilution
within about 165 m from the
end of the near field.
Therefore, the use of the
momentum mixing is
conservative. The momentum
of the effluent results the
centreline of the plume being

We assumed a 2 degree temperature differential between the effluent and the ambient water which accounts for buoyancy in the CORMIX model. This was acceptable to
the MOE in the Expansion EA. In our experience, the MOE has not allowed consideration of other CORMIX modules beyond “end of near field” module.

Accepted.
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Responses

Disposition/Sign-Off

pushed about 300 m offshore
from the end of the diffuser.
It is clear the near field does
not encroach on the half
distance to the shoreline.
Chapter 3 - In Section 3.1, the
report states that “New data
collected since the Expansion
EA in 2006 was used to
update and calibrate the
CORMIX model.” Since
CORMIX is a calibrated model,
this sentence should omit
‘and calibrate”.
16. Chapter 3 - State that the
combined length of the
outfall conduit and diffuser is
1100 m and that the half
distance to the shoreline is
from the end of the diffuser.

Agreed. Reference to calibration of the CORMIX model has been deleted.

I agree.

See response to Question 10

Accepted.

17.

Chapter 3 - It would be useful
to state the MOE conditions
for meeting the 20:1 initial
dilution, i.e. 25% current
speed, mean lake level,
summer effluent
temperatures, summer
ambient temperatures,
effluent discharge, no
stratification, monthly
evaluation periods, etc.

See response to Question 11

Accepted.

18.

Chapter 3 - What was the
end-of-pipe UIA? Does it meet
the acute toxicity PWQO? The

The average end-of-pipe unionized ammonia from Sept 2009 to Dec 2011 was 0.007mg/L.

Table 1-2 is not in the revised report.

15.
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General Comment
UIA at the end-of-pipe should
be computed and compared
with acute criterion of 100
ug/L.

Responses

Disposition/Sign-Off

The following text was added to section 2 “2. Effluent and Mixing Zone Requirements”:
“A mixing zone around the diffuser is necessary to ensure adequate dilution. According to Policy 5 of the MOE’s Water Management 1, a mixing zone should be designed to
be as small as possible and not interfere with beneficial uses such as water supply intakes, other effluent discharges, bathing beaches, fish spawning areas, or fish
migration routes. Water Management provides the following definition of a mixing zone:
Based on effluent temperatures and pH, summarized in Table 1-2, an average end-of-pipe UIA of 0.007 mg/L (7 ug/L) is calculated i.e. significantly below the
PWQO for acute toxicity of 100 ug/L.”

19.

Chapter 3 - What is the
rationale for the 20:1 initial
dilution? It seems that it
might be to achieve the
chronic PWQO for UIA.

20:1 is provided as a guideline by the MOE in Procedure B-1-5.

Accepted.

The following text was added to section 2 “2. Effluent and Mixing Zone Requirements”:
“The rationale for 20:1 as a minimum dilution ratio to be achieved at the edge of the near field zone is based on achieving 500 ug/L of ammonia assuming a maximum
plant effluent ammonia concentration of 10 mg/L.”

20.

Chapter 3 - A discussion of the
required percentage
compliance with the PWQO
would be in order in this
Chapter. The methodology for
the application of MIKE3 to
achieve the far field boundary
using percentage of the time
when there is an exceedence
is a good approach.

See response to Question 12

Accepted.

21.

Chapter 3 -Page 3-8.
Reference to Figure 3.3
should be 3.2.

Agreed. The reference has been changed accordingly.

Agreed.

22.

Chapter 4 - Add place markers
on Figure 4.1, e.g. Toronto
Airport, Duffin Creek,
Kingston, and Niagara River.

Agreed. Figure 4.1 has been updated as shown below.

Agreed.

1 Water Management Policies, Guidelines, Provincial Water Quality Objectives, Ministry of Environment and Energy, July 1994.
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General Comment

23.

Chapter 4 - Confirm that the
model was run for 2007
conditions. How does the
wind record (2007) for the
simulation period compare
with a normal year?
Unfortunately the OPG ADCP
was not operating of most of
this period (2007). Based on
the limited OPG record
October-November it appears
that the 25% currents are
slightly higher than the
average.

Responses

th

The current speed of 4.4 cm/s was based on the averages of the 25 percentiles for the summer period for the years 2001-2010 and not just the year 2007 (see Table 3-1).
Moreover, the current speeds for 2007 were about average for the 10 year period.

Disposition/Sign-Off

Accepted.
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24.

Chapter 4 - Compare the Lake
level for the simulation with
the long term mean.

Responses

Disposition/Sign-Off

Agreed. The report will provide a discussion on lake level.

I agree with this approach.

The lake level started out higher than the long term average, but by May the levels dropped to normal and then through the summer the levels dropped between 14 to 18
cm below average.

The levels were near or below the mean for the critical
summer and early fall period.

Month

J

F

M

A

M

J

J

A

S

O

N

D

2007

74.98

74.97

74.85

75.01

75.05

74.98

74.86

74.71

74.56

74.42

74.31

74.32

Long Term Average

74.56

74.6

74.68

74.88

75.01

75.05

75

74.88

74.74

74.61

74.54

74.53

The following text was added as a bullet point to section 4:
“Lake levels for the simulation were based on measured 2007 levels.
(Lake levels for 2007 started out the year higher than the long term mean but by May the levels dropped to normal and then through the summer the levels dropped
between 14 to 18 cm below average.)”
25.

Chapter 4 - What is the
‘adjusted’ to the bathymetry
in Figure 4.1?

The plotting software added this text to the legend but there was no adjustment to the bathymetry.

Chapter 4 - p 4-6. Reference is
made to “… Additional
meteorological data---“.
Where were these data
obtained? Were precipitation
and evaporation included?
Are the local inflows around
the Lake neglected?

The additional data was air temperature, relative humidity and cloudiness and the data was obtained from Pearson Airport. Rainfall and evaporation were not used. The
local inflows from Niagara River and Duffins Creek flows were accounted for.

27.

Chapter 4 - State whether or
not barometric pressures are
included. If not why not?
Show the locations of the
NOAA wind ‘stations’, e.g. on
Figure 4-1.

A synthetic barometric pressure can be used since NOAA does not supply air pressure data. We would have to collect the barometric pressure readings from airport
around Lake Ontario and then use bi-linear interpolation to create the pressure field, this will be attempted in the next round of modelling. There are no NOAA wind
stations, the locations on Figure 4-1 are the ADCP deployments.

I agree but the report should include a note indicating
that these data are not available in a form that is
consistent with the NOAA wind fields..

28.

Chapter 4 - Figure 4-1 shows
part of the St. Lawrence River.
I am not clear how the
Kingston stage record was
used at this boundary.

The stage at Kingston was a convenient location for establishing the boundary condition on the elevation of the lake, the other being the Niagara River.

Accepted. See # 26.

26.

Accepted.

The term ‘adjusted’ has been removed from Figure 4.1.

The following passages were added to section 4:
“Additional meteorological data consisting of air temperature, relative humidity and cloudiness were also used to provide the thermodynamic forces responsible for
heating and cooling of the lake water.”

Is it assumed that the imposition of the water level
boundary condition is sufficient to account for
tributary and rainfall-evaporation? Or are these
assumed to be negligible in the water balance?

“In addition, to capture the effect of local inflows on the mixing zone, flows from Duffins Creek were accounted for in the model.”

The passage in section 4 has been updated as follows:
“Daily water surface elevation data at Kingston were provided to the model to maintain observed water depths. Hydraulic flow (daily) from the Niagara River was applied
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Responses

Disposition/Sign-Off

at the mouth of the river. As such, the stage at Kingston and the flow from the Niagara River established the boundary conditions for the lake.”
29.

Chapter 4 - Add more MIKE3
modelling parameters/inputs
and explanations to Table 4.1:
z-layer thickness; Bed
roughness; What is the
turbulence model in the
horizontal for the advectiondiffusion model? What are
the wind shear model
modifications?

Good suggestions. The bed roughness is 0.05. The dispersion formulation in the A/D module was based on Eddy viscosity.

Accepted. However, the parameters/coefficients that
were adjusted in the calibration process.

Table 4.1 has been updated as follows:
Model input
parameter

Value

Description

Simulation engine

Non-hydrostatic

Allows dynamic simulation of water quality over time including buoyancy
forcing in vertical direction

Time step

30 s

Maximum allowable time step that maintains Max Courant # below 6.5

Transport scheme

Quickest-Sharp

Standard modelling practice in MIKE-3 for high correlations with observed
data

Smagorinsky
coefficient

0.4 (mixed k/e)

Turbulence scheme used to determine dispersion rates. Default parameter in
MIKE-3

Temperature
Dispersion factors
Wind stress
coefficient

0.1 horizontal, 0.001 vertical using eddy viscosity relationship

Default horizontal parameter in MIKE-3, vertical value from calibration trials

Variable function to account for lower coefficients at low wind
speeds and higher coefficients at high wind speeds

Function calibrated to fit model to measured current speeds as per standard
MIKE-3 modelling practice
Default value = 0.0026
Variable value speeds 0 to 5 m/s coefficient = 0.001, between 5 m/s and 15
m/s linear gradient to 0.0023, and above 15 m/s constant at 0.0023

30.

Chapter 4 - Table 4-2
summarizes the major
improvements in MIKE3 from
2006 to 2011. Add z-levels

Heat exchange
coefficients

0.5, 0.9, 0.395, 0.571, -1, -75, 0.1, 1, as ordered

Default model parameters - solar A and B from calibration, daylight savings
time and standard longitude for solar timing

Vertical resolution

40 layers at 2 m thickness

Provides coverage to 80 m depth, assumes a single layer beneath

Bed roughness

0.05

Default value, sensitivity is low for this parameter

Advection-Dispersion
factors

Default values using eddy viscosity relationship

Used in calculation of mixing.

The four stations are not meteorological stations but rather Acoustic Doppler Current Profilers. The locations of these are shown on Fig 3-1.

Accepted.

Table 4-2 has been updated to include reference to vertical resolution for 2006 and 2011 studies.
Caption of figure 4.1 has been corrected to refer to “2011”.
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Responses

Disposition/Sign-Off

improvements. Show on
Figure 4.1, the four
meteorological stations
referred to in this table. I
assume that these are the
NOAA stations. Is “2001” in
the caption a typo?
31.

Chapter 4 - Maps of typical
longshore currents
representative of 25%tile and
50%tile current magnitudes
from MIKE3 would be helpful
in understanding the local
transport processes within
the region of the 90

Longshore currents (littoral drift) are not accounted for in the MIKE-3 model. Normally, these currents are an order of magnitude lower than offshore currents and thus
not using the longshore currents was considered a reasonable assumption.

I was interested in the velocity vectors general
circulation patterns.

32.

Chapter 5 - Describe how the
outlet boundary condition
was implemented.

The following passage has been adjusted to describe how the outlet boundary condition was implemented:

Accepted.

Chapter 5 - The calibration
process usually involves
adjusting model parameters
until a satisfactory agreement
is obtained between the
model and observations. It is
not clear which parameters
were adjusted in the
calibration process. It appears
that the only variables that
were calibrated were
velocities and temperatures.
Were any attempts made to
calibrate any of the water
quality variables, e.g. by using
the Conservation Authority
(RTCA) water quality
transects? The model should
have predicted a higher

Yes, only current speed and water temperatures were used to calibrate the hydrodynamic model. Calibration to measured ambient Water Quality indicators (TP,
ammonia) would require inclusion of all point sources around the Lake which was outside the scope of this modeling effort.

33.

“Daily water surface elevation data at Kingston were provided to the model to maintain observed water depths. Hydraulic flow (daily) from the Niagara River was applied
at the mouth of the river. As such, the stage at Kingston and the flow from the Niagara River established the boundary conditions for the lake.”

Our team will request further information from the TRCA and MOE on shoreline TP to validate the water quality parameters used.

I agree, water quality validation would require much
more data, effort and cost. The model parameters
were adjusted in the calibration process should be
stated.
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Responses

Disposition/Sign-Off

shoreline TP than it did. Is
there an explanation for this?
34.

Chapter 5 - Was there an
attempt to validate the
model, e.g. by running
another year?

No, the model was only run for the year 2007. When the modelling process was first started, the most recent year of data was 2007 and was thus chosen. There was no
analysis of rainfall or other climate states to determine whether the year 2007 was normal or otherwise an outlier. There is no impact of rainfall in the model, effluent
flows are constant, the only variables that would change from year to year would be the water temperature and pH. So far it appears that 2007 was a slightly warmer and
dryer year than normal, which would cause a small increase in the lake water temperature and have a small influence of the UIA levels in the model predictions.

Accepted.

The exact Duffin Creek model grid was only run for 2007, but other model grids that include the Duffin Creek area have been run for other years in other projects, the
calibration of these grids have also been found to agree with observations. As part of the Surface Water Protection IPZ 3 spill scenario modelling, the larger point source
loads of TP from Duffin Creek to Oakville were modelled for the year 2008. The results of this simulation (shown below) showed similar TP levels in the DC outfall location,
and also confirmed the TRCA nearshore TP levels.

35.

Chapter 5 - The F-Norm
metric does not detect a bias
error. This could be assessed
by a scatter plot (model
versus observations). A
correlation could be
2
performed to estimate the R
and bias. In Figure 5.5, the
model appears to be underpredicting the currents but
most of the other simulations
visually seem to be good from
the point of view of bias.

We agree that the F-Norm does not detect a bias error. A scatter plot of predicted versus observed current speeds can be developed as shown below to demonstrate
model bias whereby a slope greater than or less than 1 indicates model bias. Our team suggests not presenting these scatter plots as it may add an unnecessary level of
complexity to the report.

A reference should be provided for the F-Norm test.
The slope of 0.925 in the scatter plot shows a low bias
error which should be reported.
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Disposition/Sign-Off
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36.

Chapter 5 - The temperature
and current direction
simulations appear to show a
lag relative to the
observations, e.g. Figure 5.9
and 5.2. Do you have an
explanation for this? The
comparisons with NWRI and
MOE seem to be better than
the comparisons with OPG.

At this time we cannot say for sure why there is a lag, it could be the vertical resolution is too coarse or, as you suggest in Comment #50, that the barometric pressure
should be included in the forcing. Although the source of the lag has not been determined, it is our opinion that this does not impact model predictions of mixing
behaviour. Also, it should be noted that the OPG ADCP Fnorm scores were the lowest and hence had the best agreement with the model predictions. The MOE and NWRI
data had a poorer correlation than the OPG data.

I agree that it is hard to explain the lag in the
simulated results. This could be looked at further in
future model studies.

37.

Chapter 6 - These figures are
visually useful but are hard to
interpret because the legend
is too small and the colour
scheme is not definitive.
Distinct contour lines
representing selected
percentiles would help, e.g.

Thanks for the comment. Our team will update the graphs with more definitive colour schemes and will add distinct contour lines, see response to comment #40.

Accepted.

OUTFALLEA-PEERREVIEWCOMMENTSHEET-MODELLING-DRAFT5 - ALEX MCCORQUODALE.DOC

PAGE 12
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Responses

Disposition/Sign-Off

50%, 90% and 95% could be
shown.
38.

Chapter 6 - Provide typical
current patterns in the vicinity
of the outfall and the Ajax
Intake. Some sample vector
fields should be presented.

In the baseline report, to better illustrate the current speeds, the team will add a figure to illustrate the magnitude and direction of current speeds at the NWRI ADCP
which is in the vicinity of the Ajax WTP intake.
The following vector field represents an output that can be obtained from the MIKE-3 model. However, given the variable nature of the direction and speeds of currents, it
is suggested that such a figure would be misleading. The Compass Rose representation (below) is suggested as a better means of representing current speeds and
directions near the Ajax WTP intake.

A figure of a Compass Rose diagram with current speeds and directions has been added to the end of section 6 with the following text:

The current rose is a good way to represent the nature
of the currents. I was interested in the possibility of a
recirculation caused by the headland west of the
outfall. This vector map shows a small ‘dead zone’
north of the diffuser; however, since this is a staged
diffuser which pushes the plume offshore, this ‘dead
zone’ should not adversely affect the diffuser
performance. The ‘dead zone’ might result poor
dispersion of shoreline

inputs.

“As in the TP results, the size of this plume zone is influenced by the zone of initial mixing as generated by the outfall diffuser. Beyond this zone, changing current speeds
and direction influence the migration of the plume. The variable nature of current speeds and directions can be observed from the Compass Rose of current speeds at the
nearby NRWI ADCP, presented in Figure 6-23.”
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39.

Chapter 6 - The isopleths
representing the PWQO
exceedence at 5, 10% and
50% in terms of the
percentage of total time at or
above the PWQO should be
marked on the figures similar
to 6-4 to 6-20.

Responses

Agreed. The figures presenting the % exceedance have been updated as follows:

Disposition/Sign-Off

Accepted. These are much more definitive.
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Disposition/Sign-Off
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Disposition/Sign-Off
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40.

Chapter 6 - Why does the
model not show the high
shoreline concentrations
measured by TRCA?

Responses

These are not presented because we do not have time series loading data (flow and quality) for all the relevant sources (point and non-point loadings) which contribute to
the background ambient TP concentration. The TRCA 2007 to 2009 data was used to establish the initial ambient conditions in the Lake in the nearshore and offshore. The
model only includes a time series for the impacts of the Duffin Creek plant effluent plus the Duffins Creek flow. See item 34 above for additional information on nearshore
sources of TP along Lake Ontario.

Disposition/Sign-Off

I can accept this explanation. The conclusion is that
the model does not represent the near shore impacts
because the non-point sources have not been
modelled.

Section 6.4 has been updated as follows to clarify:
An extensive water quality survey program was performed for the period 2007 to 2009 by the Region and Toronto Region Conservation Authority. Seven transects were
sampled several times each year for TP, soluble reactive phosphorus, total suspended solids, conductivity and E.coli for a total of 24 data points. Figure 6-1 shows the
locations of each transect, the shoreline station would be labeled 10 and then each offshore station would be 110, 140, 1,100 m offshore and 1,500 m offshore. The MOE
th
th
uses the 75 percentile to define the ambient water quality. Figure 6-2 summarizes the 75 percentile for each station showing the highest TP concentrations occur
immediately at the shoreline and then decrease as one moves offshore. At the location of the existing Duffin Creek WPCP outfall, the results indicated that the water
quality is better than the PWQO. The ambient TP level would be most likely be found at the furthest offshore stations, away from shoreline discharges and the diffuser.
th
The average of the 75 percentile of the offshore stations is 0.01 mg/L. Regarding the TP concentrations measured at the shoreline, it is concluded that shoreline
discharges and non-point loadings are responsible for these higher concentrations. This is confirmed by the fact that concentrations at sampling points surrounding the
outfall diffuser are lower than concentrations measured at the shoreline. Although these shoreline loadings are not explicitly included in the MIKE-3 model, their influence is
accounted for insomuch as they contribute to the offshore ambient TP concentration of 0.01 mg/L. Plots of the complete data set for the TRCA transects can be accessed at
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Responses

Disposition/Sign-Off

site http://theskua.com/wqapp/wqapp.html.
41.

Chapter 6 - What is the
rationale for selecting the
10% exceedence? MOE
accepted 25% for the currents
for the near field.

See response to Question 12

Accepted.

42.

Chapter 6 - It is not clear how
the background TP values
were considered and
combined to get the TP maps.

A description of how background TP values is provided in section 6.4 “Ambient Lake Levels for TP”

I understand what was done.

43.

Chapter 6 - Including the flow
from Duffin Creek with a TP
load should give a high
shoreline TP as measured by
TRCA. Why don’t we see this
on the plots?

The EMC for TP was 0.045 mg/L and when discharged to the shoreline there was sufficient dilution to lower the TP to below the PWQO. For this reason, the MIKE-3 model
did not predict high shoreline concentrations.

I guess that some of the elevated TP concentrations
were due to other non-point sources that were not
modelled.

44.

Chapter 6 - Including the flow
from Duffin Creek without a
load for NH4 may not be
representative of the summer
runoff from a wetland area.

Data on NH4 load from Duffins Creek was not available.

In this case, the inclusion of the flow may result in an
incorrect reduction in the ammonia concentration.

45.

Chapter 7 - Was the plant
effluent temperatures and pH
considered in the estimation
of the UIA or were these
based on the ambient values?

Plant effluent pH and temperatures were used for calculating end-of-pipe UIA. Measured pH at Ajax Intake and simulated temperatures were used for calculating UIA in
the mixing zone. See response to Comment #7 regarding end-of-pipe temperatures and pH

Accepted.

46.

Chapter 7 - What is the endof-pipe UIA based on the
effluent Ammonia limits as
well as effluent water
temperatures and pH for
critical periods?

The following passage in section 6 describes how UIA in the mixing zone was calculated:
“The Un-Ionized Ammonia (UIA) was calculated using the predicted surface layer concentration of ammonia and the corresponding temperature in the grid, along with the
pH measured at the Ajax WTP intake.”
The following passage has been added to “2. Effluent and Mixing Zone Requirements”:

Accepted.

“For comparison, the actual measured ammonia at the end-of-pipe was on average less than 2 mg/L. Based on effluent temperatures and pH, summarized in Table 1-2, an
average end-of-pipe UIA of 0.007 mg/L (7 ug/L) is calculated i.e. significantly below the PWQO for acute toxicity of 100 ug/L.”
The end-of-pipe UIA based on the critical period effluent limit (summer) of 6 mg/L would be around 21 ug/L, still much lower than the PWQO for acute toxicity.
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47.

Responses

Disposition/Sign-Off

Chapter 7 - Why is UIA a
concern for the Ajax Intake?
The PWQO is for the
protection of aquatic life. The
drinking water PWQO is for
total ammonium/ammonia.
What is the UIA at the end of
the Near Field based on the
CORMIX dilution? Similarly
with TP at the end of the Near
Field?

Agreed. It is primarily Total Ammonium Nitrogen that is of concern for a WTP intake.

Accepted.

48.

Chapter 7 - Are there any field
data to support the
assumption that the effluent
from Duffin Creek is ammonia
free?

MOE ammonia survey (Figure 6-6) shows low ammonia levels at the shoreline. It was assumed that residual ammonia concentration in the Duffins Creek would be
insignificant i.e. essentially zero.

Accepted.

49.

The following are some
suggestions for future
modelling efforts:
1. Future applications
of the 3-D model
should consider a 1m z-layer and a
reduced ‘dead zone’.
2. If possible the
barometric pressure
should be included in
the forcing. The
barometric gradients
may help to reduce
the lag between the
model and observed
responses.
3. An effort should be
made to validate the
water quality
component of the 3D model.
4. The TP modelling
should account for

Thank you for the suggestions. They will be considered in future modelling efforts.

Accepted.

The figure presenting a time series of UIA at the Ajax WTP intake has been deleted from the report.
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5.

Responses

Disposition/Sign-Off

the shoreline
loading.
The hydrodynamic
results of the 3-D
model should be
validated using a
different dataset
(year) from the
calibration.
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Technical Memorandum
To:

Craig Mather
Peer Review Coordinator

From:

Serge Metikosh
Fish Habitat Solutions Inc.

Date:

July 7, 2012

Re:

Peer Review of the Stage 1 Existing Terrestrial and Aquatic Conditions Report June
2012 prepared by LGL Limited

The Schedule C Class Environmental Assessment to address outfall capacity limitations at
the Duffin Creek Water Pollution Control Plant (DCWPC) included an independent peer
review of baseline reports prepared in support of the assessment. The peer review of the
report entitled: Stage 1 Existing Terrestrial and Aquatic Conditions Report June 2012
prepared for CH2MHill by LGL Limited, hereinafter referred to as the (Report), is provided in
the following Technical Memorandum.

Introduction
Purpose of the Stage 1 Existing Terrestrial and Aquatic Condition Report
The Report was intended to provide an overview of the existing aquatic habitat along the
waterfront and the near shore area of Lake Ontario that might be affected by the construction
and operation of a new outfall for the Duffin Creek Water Pollution Control Plant (DCWPCP)
should that be selected as the preferred option to address capacity limitations of the existing
outfall. Information about the aquatic environment presented in the Report will be used in
making that selection. The Report was prepared using data collected previously by LGL in
support of the Schedule C Class Environmental Assessment for the expansion of the DCPC,
as well as data obtained from other studies conducted in the area, including data presented
in the Environmental Assessment and Technical Supporting Document associated with the
refurbishment and continued operation of the Pickering B Nuclear Generating Station (PNGS
B) and information obtained from the Toronto Region Conservation Authority and the Ontario
Ministry of Natural Resources. No new field investigations were conducted.
Scope of the Peer Review
The purpose of the peer review was to assess whether the information presented in the
Report was sufficient to evaluate the various options available to address outfall capacity
limitations at the DCWPC and to select the preferred option. As such the review focused on
the completeness and comprehensiveness of the data and information presented and its
analysis and interpretation.
The review involved the following steps:








Site visit - March 2012
Review of Report
Conference call with report Authors - 30 April 2012
Preparation of Technical Memorandum providing preliminary comments - 2 May 2012
Presentation of preliminary comments to the Project Team – 9 May 2012
Response to comment by Authors – 15 June 2012
Preparation of Technical Memorandum providing final comments 25 June 2012

7 July 2012

Peer Review
Stage 1 Existing Terrestrial and Aquatic Conditions Report Final

Final Comments and Responses
The Project Team revised the Report in response to comments provided in the 2 May 2012
Technical Memorandum and provided rationale or rebuttals as appropriate. The comments,
along with the revised Report and the Project Team responses have been reviewed as the
final step in the peer review process. Each of the comments and Project Team’s responses
are discussed in the following sections. In addition, final comments indicating whether the
concerns raised initially were adequately addressed are provided.
Physical Processes
The lack of information on physical processes occurring in Lake Ontario in the vicinity of the
DCWPCP outfall was identified as a shortcoming of the October 2011 draft of the Report. A
general understanding of wind direction, wave climate, and currents is necessary to
understand how physical processes might influence potential adverse effects arising from
each option. In response to this comment a new Section (5.2 Physical Description of
Nearshore Lake Ontario) was added, which provides information on Bathymetry (5.2.1),
Temperature (5.2.2), Lake Currents (5.2.3), and Substrates (5.2.4). Reference is made to
more detailed information on currents and other physical processes available in Section 6:
Baseline Water Quality Modeling of the Schedule C Class Environmental Assessment to
Address the Limitations of the Duffin Creek WPCP Outfall (CH2MHill, 2012). However,
review of this section did not reveal any additional information.
Discussion of water temperature and effects of the thermal plume from the Pickering Nuclear
Generating Station (PNGS) provided in Section 5.2.2 could still be made clearer. The
behaviour of the plume as it is described in the Technical Support Document for the PNGS B
refurbishment and continued operation environmental assessment (Golder 2007) is
described under two conditions: Warm Weather Conditions (WWC), when ambient water
0
temperature exceeds 4 C and the lake is stratified, present in spring summer and fall; and
Cold Weather Conditions (CWC), which occur during the winter when ambient water
temperature are less than 40 and the lake is no longer stratified (Golder 2007). Under WWC
the plume extends mostly to the west, whereas under CWC the plume extends along the
shoreline to the east (Golder 2007). The Golder (2007) description of seasonal plume
behaviour is provided in Section 5.2.2 of the Report; however, the Report description refers to
warmwater and coldwater conditions, which may be misleading. It would be less confusing if
the discussion in Section 5.2.2 described the behaviour of the plume in spring and summer
and fall and winter rather than referring to warmwater and coldwater conditions. Although the
PNGS plumes are discussed in some detail, the Report is still silent on the effect of the
plumes on ambient water temperatures within the Local Study Area (LSA). That is: cold
water temperatures in the nearshore areas resulting from upwelling in summer are not
generally moderated by the warmwater from the PNGS thermal plume. However, in winter,
the plume results in an area of warmwater in the nearshore to the east of PNGS. These two
effects on temperature have the potential to influence seasonal use of the LSA.
Section 5.2.3 provides new information on the general behaviour of currents within the
Regional Study Area (RSA). The high variability in current direction and the effects of wind
direction should be emphasized. The location of station CM44 (i.e., 1.3 km offshore of
PNGS at depth of 8.0 m) and an indication that this is representative of conditions within the
RSA should be included in Section 5.2.3 .
Overall the additional information provides a reasonable overview of physical processes that
was not available in the earlier draft. Although the description provided is relatively general
and at a high level, Section 10: References provides a list publications where more detailed
information can be obtained if required. With the addition of the new section the Report
provides sufficient information for the assessment of options and selection of the preferred
option. The review comment has been addressed
Fish Habitat Solutions Inc.
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Local Context
The October 2011 Draft of the Report provided a general overview of the aquatic
communities in the nearshore zone of Lake Ontario but did not draw a link between the
general lakewide description of aquatic community and the aquatic community that was
present at the site, nor did it provide a rationale as to why observations made at other
locations would be applicable to the local area. Information about various constituents of the
aquatic community within the area likely to be affected by the various options is needed to
evaluate each option and to identify the preferred option. In response to this comment,
Section 6.0 was modified to include a more detailed description of the Phytoplankton and
Zooplankton Community (Section 6.1); the Benthic Invertebrate Community (Section 6.2) and
the Fish Community (Section 6.3). Section 6.3 was further subdivided to provide a
description the Lake Ontario Fish Community (Offshore and Nearshore) in Section 6.3.1 and
the fish communities of Duffins Creek, Duffins Creek Marsh, and Frenchman’s Bay (Section
6.3.2).
Section 6.1 Phytoplankton and Zooplankton provides a general discussion of phytoplankton
and zooplankton and how the populations have been affected by the introduction of the
dreissenid mussels and predacious zooplankters (i.e., Bythotrephes cederstroemi and
Cercopagis pengoi). The balance of the discussion focuses on the presence of Cladophora
and specific studies conducted to understand the contribution of various sources (including
the DCWPCP) of Cladophora growth. Focus of the discussion on Cladophora is valid in that
the effect of the options on local water quality and associated growth of Cladophora is likely
to be considered in the evaluation of options. However, to be clear, Cladphora is a fixed
filamentous algae and therefore considered to be periphyton and not phytoplankton as
implied by the title of this Section.
The revised Section 6.2 includes results from studies conducted in 1976 and 1978 and
reported in Lush (1981) which include the RSA. In addition, reference to underwater video
observation of dreissenid mussels within the LSA was included. The discussion has been
modified to provide a clearer understanding of the benthic invertebrate community with the
RSA.
The information presented in the revised Section 6.3 provides additional detail on the fish
community within the RSA. Additional data from the impingement monitoring at the PNGS
has been included. While this data provides additional information on fish species that might
be present in nearshore waters within the RSA, it should be viewed with caution. Habitat
conditions in the PNGS intake channel and forebay are more characteristic of a shelter bay
than the open coast.(Golder 2007). Consequently, species listed in the impingement reports
may not necessarily be present in nearshore waters adjacent to the DCWPCP
Additional text is needed to explain the data presented in Table 3. It is not clear what the
columns in Table 3 labelled Lakeshore and Pickering Nuclear Plant are supposed to
represent. Are the fish species listed in the column labelled Lakeshore intended to represent
fish captured within the nearshore waters along the northshore? Alternatively, are the fish
listed in the columns labelled Pickering Nuclear Plan intended to represent fish within the
RSA?. This should be clarified.
Section 6.3.2 has been expanded and a new Table 4 has been added to include additional
information about the fish species present in Duffns Creek, Duffins Creek Marsh, Duffins
Creek Green River, and Frenchman’s Bay. The column labels in Table 4 do not correspond
to the discussion in the text. The column labelled ‘Duffins Creek Mouth’ is presumably
Duffins Creek Marsh whereas ‘Duffins Creek – Green River’ is assumed to refer to fish
captured in the upper portion of the drainage near the community of Green River. The
number fish species documented within Duffins Creek and reported in the revised Section
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6.3.2 (i.e., 57) appears to be the sum of the number of fish species reported at Duffins Creek
Mouth (48) and Duffins Creek – Green River (9). The thirty two (32) fish listed in the column
labelled Duffins Creek are not discussed and it is not clear what this column is intended to
represent.
In summary, the additional information provided has afforded a better understanding of the
aquatic community within the RSA and has provided local context to the more general
lakewide information presented in the earlier draft of the Report. Much of the information has
been obtained from documents prepared in support of the PNGS B refurbishment and
continued operations environmental assessment. Use of the information from the PNGS is
appropriate as the PNGS is located within the RSA. However, caution should be used in
direct application of these data to the assessment of the options as these data may not
always reflect conditions within the area likely to be affected.
With the addition of the new section the Report provides sufficient information for the
assessment of options and selection of the preferred option. However, review of the revised
sections of the Report revealed a few inconsistencies that should be addressed.
Study Area
Section 2.0 has been revised to include Regional (RSA) and Local (LSA) study areas. The
Regional Study area was defined to include the shoreline of Lake Ontario from Frenchman’s
Bay in the west to the Ajax Water Supply Plant in the east and to extend outward to the south
to include the offshore zone of Lake Ontario. The area directly affected by activity associated
with construction of the new outfall (should that be accepted as the preferred option) was
selected as the LSA. The delineation of the two study areas is appropriate for the purpose of
evaluating options and selection of the preferred option. The changes to Section 2.0 address
the review comments.
Waterfront Wildlife Communities
Use of settling tanks by waterfowl
Anecdotal reference to the use of settling tanks at the DCWPCP by waterfowl has been
removed from Section 4.0 of the revised Report. The review comment has been addressed
Wildlife Species within and adjacent to DCWPC
Table 1 has been modified to identify migratory birds that would fall under the protection of
the Migratory Bird Protection Act and the text has been modified accordingly. Mammals and
reptiles have been removed from Table 1. The text has been modified to include a listing of
amphibian species reported in Duffins Creek Marsh and the 12 species of mammals and 1
reptile species documented on DCWPCP lands. The response addressed the review
comments.
Physiographic and Soils
Review of the October 2011 draft of the report recommended providing percent composition
of lake bed material by class and size in the description of lake bed adjacent to the
DCWPCP. In response to this comment the Project Team indicated that bed materials type
was listed from most to least dominant and marked accordingly on the figure provided in
Appendix A. Percent composition of bed material was not determined. An explanation of the
approach taken to describe the composition of bed materials was provided in Section 5.2.4 of
the revised report along with an example of how the figure in Appendix A should be
interpreted. In addition, Table 2 substrate classes and a corresponding range of particle
sizes was included in Section 5.2.4. The review comment has been addressed.
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In response to review depth and distance offshore were included in figure captions for
Figures 5 ,6, and 7 and a new Figure 7 that was more representative of the substrate 1.0.km
offshore was provided. The review comment has been addressed.
Characterization of Aquatic Habitats
The October 2011 draft was modified in response to review comments. Section 5.0 was
reorganized to include a Section 5.1 that discussed nearshore and offshore zones of Lake
Ontario and included overviews of Frenchman’s Bay and Hydro Marsh, as well as Duffins
Creek and Duffins Creek Marsh. The revised Section 5.1 defined the nearshore zone to
include shallow coastal waters (<15 m deep) and all embayments. The definition is
consistent with the definition of a coastal zone used in the development of Fish Community
Objectives for Lake Ontario (Stewart et al.1999). The overviews of Frenchman’s Bay and
Hydro March and Duffins Creek and Duffins Creek Marsh in Sections 5.1.1 and 5.1.2
respectively provide additional information on the aquatic habitat characteristics of the two
embayments that are within the nearshore zone of the RSA. Section 5.1 as revised
adequately responds to review comments related to Section 6.0 in the October 2011 draft of
the Report.
Phytoplankton and Zooplankton
Review of responses to comments on local context is provided previously in the section
entitled Local Context. It is acknowledged that local information on phytoplankton and
zooplankton abundance distribution and biomass in the nearshore areas immediately
adjacent to the DCWPCP is not available. However, the lack of information on local
phytoplankton and zooplankton communities is not expected to affect evaluation of options or
selection of the preferred option.
A discussion of modelling and associated studies related to water quality and Cladophora
growth has been added in response to review comments recommending the inclusion of
local information on Cladophora and relative contribution of local sources including the
DCWPCP outfall. The changes incorporated into Section 6.1 address the review comments.
Benthic Invertebrates
Review of responses to comments on local context is provided previously in the section
entitled Local Context. An overview of studies reported in Lush (1981) was incorporated into
the revised Section 6.2 of the Report. The changes made to Section 6.2 of the report
address comments made about the lack of local context.
Fish Communities
Review of responses to comments on local context is provided previously in the section
entitled Local Context. The addition of information on fish communities of Duffins Creek,
Duffins Creek Marsh, and Frenchman’s Bay in Section 6.3.2 provides local context on fish
communities of the two embayments located within the RSA. The changes incorporated into
Section 6.3 of the Report address comments made about the lack of local context.
The statement about the introduction of Chinook Salmon and Rainbow Trout to Lake Ontario
in the 19th century is still incorrect. Rainbow Trout were introduced to Lake Ontario by the
U.S. Government in 1879 (MacCrimmon and Gots, 1972). However, the first introduction of
Chinook Salmon was in 1998 (Mills et al. 2005) which was in the 20th century.
“Best Bet” for Restoration Atlantic Salmon
Section 6.3.2 of the revised (i.e., June 2012) Report recognizes the importance of Duffins
Creek as one of the higher priority streams identified for restoration of Atlantic Salmon. The
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revised Section 6.3.2 addresses the review comments concerning the importance of Duffins
Creek in the restoration of Atlantic Salmon to Lake Ontario
Fish Population and Habitat Use
Section 7.0 of the Report has been revised to reflect comments on the apparently conflicting
statements made about fish movements in the October 2011 draft of the Report. The revised
Section 7.0 provides a discussion of how upwelling events known to occur in the RSA affect
movement of coldwater fish. Coldwater fish typically move offshore as nearshore waters
warm in summer. However, in areas where upwellings occur, coldwater fish remain
nearshore because upwelling events bring coldwater from the epilimnion to the surface,
keeping the nearshore waters cold. Catch Per Unit Effort Data (CPUE) from Bluffers Park,
obtained from the Lake Ontario Management Unit (LOMU), was used demonstrate that
salmonid populations remained in the nearshore zone during July and August and generally
throughout the year. The discussion is logical and supported by the data presented.
Fish species and habitat associations for spawning adult and nursery (i.e., rearing) life cycle
stages of Great Lakes fish species report in Lane et al. (1996a,1996b and 1996c) were used
to identify fish species most likely to utilize that habitat available within the RSA at various
stages of their life cycle. The habitat characteristics within the RSA, as represented by depth,
cover, temperature, and substrate type, were compared with the strongest associations for
the adult spawning and nursery life stages of fish species likely to be present in the RSA.
The comparison indicated that habitats within the open coastal waters of the nearshore zone
could be used by most adult fish species but were unlikely to be used as nursery or spawning
habitat. However, the open coastal nearshore waters were identified as providing suitable
spawning habitat for Alewife, Cisco, Emerald Shiner, Lake Chub, Rainbow Smelt, and Three
Spine Stickleback. Habitat available in the coastal embayment of Frenchman’s Bay and
Duffins Creek Marsh and Duffins Creek was considered more suitable as spawning and
nursery habitat for most of the species within the RSA.
It should be remembered, however, that habitat suitability does not guarantee that the habitat
will be used by a given species. Habitat use is typically verified by field observations.
Nevertheless, the information regarding fish population and potential habitat use provided in
the revised report is sufficient for the evaluation options and selection of the preferred option
The use of habitat associations to determine potential use and quality of habitat is an
accepted method for assessing habitat. Conclusions about habitat suitability of the
nearshore waters and embayments within the RSA are reasonable. Section 7.0 as revised
addresses the review comments.
Conclusion
Section 8.0 of the Report was revised. In response to the review comments, the discussion
of habitat and habitat use that originally appeared in Section 8.0 of the October 2011 draft of
the Report was removed and incorporated into Section 7.0 of the revised Report. Several
new paragraphs reviewing the regulatory requirements of the Fisheries Act have been
added. The relevance of these paragraphs within the Conclusion is questionable. Moreover,
Bill C-38 is expected to receive Royal Assent by the end of June 2012. The Bill contains a
number of amendments to the Fisheries Act which could result in significant changes to the
regulatory process. It is likely that any statements made about the Fisheries Act and the
current Fisheries and Ocean Canada Policy for the Management of Fish Habitat (DFO 1986)
will no longer be valid by the time regulatory approval process for the selected option is
initiated.
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Next Step
General comments on Section 9.0 Next Steps were outlined in the October 2011 Draft of the
Report. These comments were intended to be suggestions that might be useful in planning
the field investigations that might be required for the environmental assessment of the
preferred option. No action on these suggestions was expected from the Project Team.
Consequently, no review of the revised Section 9.0 is provided.

Closure
I have completed my review of the report entitled: Stage 1 Existing Terrestrial and Aquatic
Conditions Report June 2012 prepared for CH2MHill by LGL Limited. The Report was
revised in response to comments provided on the October 2011 draft which was reviewed in
May 2012. Except as stated in the preceding, the June 2012 version addressed the
comments provided my Technical Memorandum dated 2 May 2012. The information about
the aquatic community and habitat along the shoreline and within the nearshore water of
Lake Ontario presented in the Report is considered sufficient for the evaluattion of available
options to address outfall limitations at the Duffin Creek Water Pollution Control Plan and to
select the preferred option. I trust that the preceeding meets the needs of York Region.
Please contact me at 403 281-3553 if you have any comments or questions or require
further clarification.

Serge Metikosh
Fish Habitat Solutions Inc.
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General Comment

Responses

1. Section 5.0 there is virtually no discussion of the coastal process

The following section has been edited to include more information with regard to physical processes and to direct the

within the study area or physical factors such as wind, wave
climate, currents etc that drive them. A general understanding of
these factors on a regional and local scale and how they would be
affected by each option would be valuable in the selection of the
preferred alternative.

reader to Section 6.0 Baseline Water Quality Modeling of the Schedule C Class Environmental Assessment to Address
the Limitations of the Duffin Creek WPCP Outfall (CH2MHill, 2012) for additional detail.

Disposition
Appropriate Additional information provides a
reasonable overview of physical processes that
was not available in the earlier draft.

5.2 Physical Description of Nearshore Lake Ontario Several physical parameters, including bathymetry, temperature, Review of Baseline Water Quality Modelling of the
lake currents and substrate are considered in the following subsections for the purpose of characterizing the nearshore
open water as it relates to habitat for fish and other aquatic communities. Aquatic conditions within the RSA as they
pertain to water quality, currents, and other physical processes are described in greater detail within Section 6:
Baseline Water Quality Modeling of the Schedule C Class Environmental Assessment to Address the Limitations of the
Duffin Creek WPCP Outfall (CH2MHill, 2012).

Schedule C Class Environmental Assessment to
Address the Limitations of the Duffin Creek WPCP
Outfall (CH2MHill, 2012). Did not reveal additional
information

5.2.1 Bathymetry

Appropriated

A study of bathymetry in the Lake Ontario near shore zone within the RSA was conducted by ASI Group in June of 2010
(ASI, 2010); extending from approximately 100 m to over 3000 meters from shore. Water depths within the area of a
potential new outfall ranged from 6 to 26 metres (ASI, 2010). This study confirms earlier observations of LGL Ltd. made
during an underwater investigation in the area of the existing outfall using a video camera and portable sonar system
(LGL, 2005). The near shore depth gradient was determined as gentle, with the estimated depth of the lake at a
location 2 km offshore ranging from 12 to 18 m (LGL, 2005). Bathymetry for the area surveyed by LGL is included in
Appendix A.
5.2.2 Temperature
Water temperatures of Lake Ontario within the RSA are affected by seasonal changes, industrial inputs, as well as
upwelling and down welling activity, such that temperature profile data collected in Lake Ontario have indicated that
surface water temperatures in the lake can be clustered geographically (CH2M Hill, 2006). Stewart and Robertson
(1990) found one of the coolest regions of Lake Ontario to be the shallow zones of the north shore along the central
and western portions of Lake Ontario, including the RSA subject to this report. The Lake Ontario thermal regime within
the limits of the RSA is considered dynamic, with changes in temperature of up to 10 0C over ambient temperatures
occurring several times per year due to upwelling and downwelling activity (OPG, 2006).
The influence of operations at the Pickering Nuclear Generation Station (PGNS) on thermal regimes in the receiving
waters of Lake Ontario is also important to the characterization of the nearshore habitat. Historical data shows that
depth of the thermal plumes from the PNGS to be 1 to 2 m and flow to be in the direction of the prevailing wind and
surface currents (LGL, 1992). During a study of the combined thermal plume from PNGS A and PNGS B between 1986
and 1988, thermal plumes under warm water conditions were found to extend to the west most often, while the
opposite was observed in cold water (winter) conditions when thermal plumes extended mostly alongshore to the east.
In general, winter plumes affected a larger area than summer plumes (Burchat, 1990).

Clarification is still required. It would be less
confusing if the discussion in Section 5.2.2
described the behaviour of the plume in spring and
summer and fall and winter rather than referring
to warmwater and coldwater conditions. Although
the PNGS plumes are discussed in some detail, the
Report is still silent on the effect of the plumes on
ambient water temperatures within the Local
Study Area (LSA). That is: cold water temperatures
in the nearshore areas resulting from upwelling in
summer are not generally moderated by the
warmwater from the PNGS thermal plume.
However, in winter, the plume results in an area of
warmwater in the nearshore to the east of PNGS.
These two effects on temperature have the
potential to influence seasonal use of the LSA.
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General Comment

Responses

Disposition

Within this section (RSA) of Lake Ontario, the currents are generally bi‐directional and parallel to the shore, with
current speeds higher in the fall and winter than in the spring and summer. Active sedimentation (erosion) occurs in
the area adjacent to the PNGS (Golder, 2007). Lake currents have been monitored by OPG (and formerly Ontario
Hydro) at a long term monitoring station periodically since 1971. Data from that station (CM44) indicates that currents
in the area are generally alongshore with net transport to the east (Golder, 2007). Although the pattern of water
movement was similar on an annual basis, significant seasonal differences were noted within any given year. While
spring and summer currents tended to be equally balanced between east and west, fall and winter currents tended to
be directed to the east the majority of the time (Golder, 2007). OPG observations undertaken during the past few
years indicate that fall and winter current speeds are typically 30 to 40% higher than those experienced during the
summer months (Golder, 2007).
This item is addressed under comments 9 and 10 below.

The location of station CM44 (i.e., 1.3 km offshore
of PNGS at depth of 8.0 m) and an indication that
this is representative of conditions within the RSA
should be included in Section 5.2.3 .

1.2.3

2. Although the Report provides a summary of the aquatic

Lake Currents

community along Lake Ontario, with the exception of the
discussion of the fish community (Section 6.3) local context is
generally lacking.

Report provides sufficient information for the
assessment of options and selection of the
preferred option. However, review of the revised
sections of the Report revealed a few
inconsistencies that should be addressed
See comments 9 and 10

3. Section 2.0: The term "study area” is used throughout Section

The study area has been revised to include a local study area (LSA) and regional study area (RSA), as well as delineation
of nearshore/offshore (figure 1).
2.0 Site Description
A local study area (LSA) was defined for the EA to include the WPCP site as well as the area directly impacted by
potential construction activity associated with alterations or replacement of the existing outfall, as shown in Figure 1.
Ecological components within aquatic ecosystems interact on a relatively broad geographic scale. For this reason, a
regional study area (RSA) was also defined for the EA to include a broader area where impacts have potential to occur.
The RSA is bounded by Frenchman’s Bay to the west, the Ajax Water Supply Plant to the east, the shoreline of Lake
Ontario to the north (including the WPCP site), and the offshore zone of Lake Ontario to the south (Figure 1). The RSA
takes into account that physical processes in Lake Ontario that help define habitat operate on a broader scale than the
area immediately adjacent to the WPCP. As well, organisms utilizing habitat in direct proximity to the plant have
potential to also utilize habitat in the broader geographical area defined by the RSA. The RSA was therefore chosen as
the appropriate area for the characterization of existing conditions as they pertain to aquatic habitat; such that
alternatives proposed in the EA process could be adequately evaluated.

The delineation of the two study areas is
appropriate for the purpose of evaluating options
and selection of the preferred option. The changes
to Section 2.0 address the review comments.

4. Page 10: Use of the settling tanks at the Duffin WPCP by

Removed from text

Appropriate

2.0; however, it is not clearly defined anywhere in the text.
Figure 2 shows a "Construction Study Area" but there is no
explanation of what it is, how it was defined, or why it is being
mentioned. Is there a difference between the "Construction
Study Area" and the "study area"? What is in the "study area"
and what is not? It is not clear, for example, if the Duffin Creek
Marsh, the Pickering Nuclear Generating Station (PNGS), Ajax
Rotary Park, or the Ajax Water Intake are inside or outside the
"study area''. It would be helpful to state at the outset that
Section 2.0 provides a description of the environmental setting
within which the project and the effects of the project are likely
to occur and then provide some physical boundaries or
landmarks that define that area.

waterfowl and shorebirds (page 10), while interesting, is
not really relevant to selection of alternatives as none of
the alternatives are likely going to change this. Is there any
value in including this information?
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General Comment
5.

Responses

Table 1:

a) MBCA birds have been indicated on Table 1.

a) It might be worthwhile to indicate which of the bird
species listed in Table 1 migratory birds are.

Of the 77 bird species documented in Table 1, 58 are considered migratory and thereby afforded protection under the
Migratory Birds Convention Act (MBCA). In addition, the Marsh Monitoring Program has documented 5 amphibian
species in the Duffins Creek Marsh, including American toad, green frog, leopard frog, northern spring peeper and
spring peeper. As well, 1 reptile species and 12 mammal species have been documented within the WPCP lands. All of
the mammal species noted for the area are common within urban and disturbed landscapes and are tolerant of human
presence and disturbance.

b) The discussion of Table 1 (page 11 paragraph 1
sentence 2) indicates that the mammal observations were
not included in Table 1 yet Table 1 (page 10) lists the 12
mammal species. The paragraph should be changed.

6. Section 5.1 Temperature: Was the rationale for selecting

temperatures greater than 4° C as the criterion for warm
water conditions (page 11, paragraph 4) explained in
Burchat (1990)? If so, it would be useful to include it in the
text.

a) It would be useful to provide a percent composition of
bed materials at various locations (e.g., sand X %; cobble Y
%, rubble Z %)
b) Depths, along with distances off shore, should be
provided in the text as well as in the captions for Figures
5,6,7 and 8.

Appropriate

b) Discussion indicates that no mammals are included for the marsh because the mammal species listed were for the
WPCP lands only. This may lead the reader to believe that this means no mammal species are documented within the
marsh. This has been put into text form (above) and only birds have been included in the table to eliminate any
possible confusion.

Appropriate

The >4°C definition of warm water condition (WWC) and ≤4°C definition of cold water condition (CWC) was chosen to
reflect the conditions with and without ‘turnover’ of stratified lake conditions. Turnover would also affect how the
thermal plume from the PNGS sets up so using the 4°C cutoff basically shows how the plume reacts under winter and
summer conditions. The warmwater/coldwater specifics are not seen as an integral part of the description of water
temperature in the RSA and were therefore removed to avoid confusion while emphasizing the take away message
which is that under colder water conditions plumes from the PGNS tend to extend east toward the LSA. The paragraph
was revised as follows

The PNGS Technical Support document (Golder
2007) describes the behaviour of the thermal
plume described under. two conditions: Warm
Weather Conditions (WWC), when ambient water
temperature exceeds 40 C and the lake is stratified,
present in spring summer and fall; and Cold
Weather Conditions (CWC), which occur during the
winter when ambient water temperature are less
than 40 and the lake is no longer stratified Section
not Warm Water and Coldwater as discussed in the
Report. For better clarity Section 5.2.2 describe
the behaviour of the plume in spring and summer
and fall and winter rather than referring to
warmwater and coldwater conditions which is
misleading and not consistent with the description
of plume behaviour in (Golder 2007)

The influence of operations at the Pickering Nuclear Generation Station (PGNS) on thermal regimes in the receiving
waters of Lake Ontario is also important to the characterization of the near shore habitat. Historical data shows that
depth of the thermal plumes from the PNGS to be 1 to 2 m and flow to be in the direction of the prevailing wind and
surface currents (LGL, 1992). During a study of the combined thermal plume from PNGS A and PNGS B between 1986
and 1988, thermal plumes under warm water conditions were found to extend to the west most often, while the
opposite was observed in cold water conditions when thermal plumes extended mostly alongshore to the east. In
general, winter plumes affected a larger area than summer plumes (Burchat, 1990).

7. Section 5.3 Physiography and Soils:

Disposition

a) The percentages of bed materials are not available, only relative composition is available. For example, where
Appendix A Figure 1 indicates s,r,z this means mostly sand followed by rubble and then zebra mussels make up the
smallest proportion of the substrate. Text has been updated as shown below to explain this.

Appropriate

b) The depths have been added to photo captions for fig 5,6,7 and 8 (see screen cap below).

Appropriate

c) A more representative photo has been included (the best quality available) which shows predominantly sand.

Appropriate

d) A size classification table has been included as shown below (table 2 in report)

Appropriate

c) According to the text, bed material 1000 m off shore is
predominantly sand; however, Figure 8 actually shows
what appears to be a considerable amount of cobble.

OUTFALLEA‐PEERREVIEWCOMMENT_RESPONSE SHEET-LGL_V3_120704

PAGE 3

SCHEDULE C CLASS ENVIRONMENTAL ASSESSMENT TO ADDRESS THE LIMITATIONS OF THE DUFFIN CREEK WPCP OUTFALL ‐ STAGE I – PEER REVIEW
TECHNICAL REPORT: PHASE 1 EXISTING TERRESTRIAL AND AQUATIC CONDITIONS REPORT

General Comment

Responses

Disposition

d) There is often confusion with size classification of
sediments. It would be useful to include a size range for
each of the particle sizes referred to in the Report

8.n 6.0 Characterization of Aquatic Communities:
The range of depths or distance offshore at which the
nearshore zone and the offshore zone begins should be
provided. Similarly, the depth that delineates the outer
boundary of the littoral zone should be indicated.

a)A depth of <15 m (as determined through consultation with the LOMU) is used for the delineation of nearshore –
text has been updated to include this:
b) The study area descriptions have been relocated to Section 2.0 as shown in comment #3.
c) The discussion of Duffins Creek Marsh has been moved to Section 5.1.2 as part of nearshore (see above

Appropriate . Section 5.1 as revised adequately
responds to review comments related to Section
6.0 in the October 2011 draft of the Report

a Text has been added to link the phytoplankton and zooplankton composition to the local study area

Appropriate. It is acknowledged that local
information on phytoplankton and zooplankton
abundance distribution and biomass in the
nearshore areas immediately adjacent to the
DCWPCP is not available. Focus of the discussion
on Cladophora is valid in that the effect of the
options on local water quality and associated
growth of Cladophora is likely to be considered in
the evaluation of options. However, to be clear,
Cladphora is a fixed filamentous algae and
therefore considered to be periphyton and not
phytoplankton as implied by the title of this
Section.

b) revisions made to reference list

Appropriate. Reference list has been revised

c) reference and discussion of Leon et al. (2009) are included in text above that addresses comment (a

Appropriate. A discussion of modelling and
associated studies related to water quality and
Cladophora growth has been added in response to
review comments recommending the inclusion of
local information on Cladophora and relative

The discussion of the construction area and the description
of the study area (i.e., the open coast along the Lake
Ontario waterfront from Frenchmans Bay to the Duffins
Creek Marsh) (Section 6.0 paragragh 2) might be better
located in a separate section that provides a general
overview of the study area, the study area boundaries, and
explains the rationale for their selection.
c. Similarly, the discussion of the Duffins Creek Marsh
might be better located in Section 5.4 where Duffins Creek
is discussed.

9. Section 6.1 Phytoplankton and Zooplankton:
a.

Section 6.1 provides a good qualitative description of
the phytoplankton and zooplankton community in
Lake Ontario and how the food web has been affected
by zebra and quagga mussels. However, local context
is needed to evaluate options. Are local
phytoplankton and zooplankton communities
generally the same as those in other areas of Lake
Ontario?

b.

Several references cited in the Report are not included
in the list of references provided in Section 10 :
 Hecky et al., 2007
 Golder 2000
 Painter and Jackson, 1989
Section should include a discussion of Leon et al. 2009:
Modelling and analysis of Cladophora dynamics and
their relationship to local nutrient sources in a
nearshore segment of Lake Ontario University of
Waterloo, who concluded that non‐local and/or in‐

c.
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General Comment

Responses

contribution of local sources including the
DCWPCP outfall. The changes incorporated into
Section 6.1 address the review comments

lake processes are key to the development of
nuisance Cladophora and although inputs from the
Duffins Creek WPCP stimulate Cladophora growth,
other factors determine whether the algae will reach
nuisance levels. Although Leon et al. is included in
Section 10 of the Report, it is not discussed in any of
the Sections.

10 Section 6.2 Benthic Invertebrate Community
a. As in the previous section local context is needed to
evaluate options. A comparison between the benthic
invertebrate community in the Study Area and the benthic
invertebrate community along the north shore of Lake
Ontario needs to be made.
b. Several references cited in the Report are not included in
the list of references provided in Section 10 :
 Lozano 1999
 Lozano and Nalepa
11 Section 6.3 Fish Community
a.
b.

Disposition

a) The Lush (1981) study was conducted within the RSA of the current project and has been included for local context
as it pertains to the open shoreline. Results from TRCA for benthics surveyed in Duffins Creek Marsh have been
included as example of species found in embayments (depositional environment)

Appropriate. An overview of studies reported in
Lush (1981) was incorporated into the revised
Section 6.2 of the Report. The changes made to
Section 6.2 of the report address comments made
about the lack of local context

b) revisions made to reference

Appropriate. Reference list has been revised

a) no change required

The revised Section 6.3 provides additional detail
on the fish community within the RSA.

Good overall description of the fish community in the
vicinity of the Project

Additional data from the impingement monitoring
at the PNGS has been included. However, fish
species reported in impingement studies may not
necessarily be present in nearshore waters
adjacent to the DCWPCP as habitat conditions in
the forebay are more characteristic of a shelter
bay than the open coast.

Rainbow Trout were introduced in the late 1800's by
New York State (Section 6.3 paragraph 2 sentence 2);
however, pacific salmon were not introduced until
1968.

It is not clear what the columns in Table 3 labelled
Lakeshore and Pickering Nuclear Plant represent.
b) 1800s reference removed

The statement about the introduction of Chinook
Salmon and Rainbow Trout to Lake Ontario in the
19th century is still incorrect.
“…lake remain Chinook Salmon (Oncorhynchus
tshawytscha) and Rainbow Trout (Oncorhynchus
mykiss), both intentionally introduced from the
west coast during the 19th century.
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General Comment
12 Section 6.3.3 Duffins Creek and Duffins Creek Marsh Fish
Community

a. The role of Duffins Creek as a "best bet" stream for
restoration of Atlantic Salmon should be mentioned.

Responses
a) reference to this was made in section 6.3.2
This information has now also been included in section 6.3.2 as follows. As well, Frenchman’s Bay fish records have
been relocated to table 4 and included in this section of the text to reflect nearshore zone conditions within the
regional study area.

Disposition
Appropriate. The addition of information on fish
communities of Duffins Creek, Duffins Creek
Marsh, and Frenchman’s Bay in Section 6.3.2
provides local context on fish communities of the
two embayments located within the RS
Information in Table 4 do not correspond to the
discussion in the text.

13 Section 7.0 Fish Population and Defined Habitat Use Within
the Study Area

a. Movement of Rainbow Trout and Chinook Salmon to the
offshore in June and July (Table 4) appears to be in conflict
with statements made earlier. Strong upwellings along the
north shore in June and July bring coldwater into the
nearshore zone (Section 7.0 paragraph 1 sentence 1).
However, according to Table 4, coldwater species (i.e.,
Rainbow Trout and Chinook Salmon) move offshore. If
upwellings in June and July keep nearshore water
temperatures cold, why are the Rainbow Trout and
Chinook Salmon moving offshore?

a&b) Table 4 refers to the condition reported in Stewart and Bowlby 2009 for areas in Lake Ontario that do NOT
experience upwelling in the nearshore zone. The use of nearshore habitat by coldwater species in summer is specific
to the RSA (and other areas where upwelling occurs). Although the data reported in Table 4 is correct, the table has
been removed to focus instead on the upwelling condition experienced and how it affects fish distribution in the RSA
(and to avoid any confusion).

The use of habitat associations to determine
potential use and quality of habitat is an accepted
method for assessing habitat. However the
presence of habitat that is highly associated with a
given species does not guarantee that the species
will be present. Habitat use is typically verified by
field observations. Nevertheless, the information
regarding fish population and potential habitat use
provided in the revised report is sufficient for the
evaluation options and selection of the preferred
option.

b. Discussion of Bowlby's data (Section 7 paragraph 2 and
Figure 9) also appears to be in conflict with Table 4.
According to Bowlby's data the greatest number of
salmonids are found in the shallower nearshore waters in
August and September, yet Table 4 indicates that Rainbow
Trout and Chinook Salmon are in offshore waters at this
time

14 Section 8.0 Conclusions
a. Much of Section 8 is more of a continuation of Section 7
than a conclusion and would be more relevant if included
with Section 7.0
b. Several reports authored by Lane et al 1996 provide a
better discussion of habitat characteristics and habitat
associations with depth substrate and cover type.

Appropriate. Section 7.0 of the Report has been
revised to reflect comments on the apparently
conflicting statements made about fish
movements in the October 2011 draft of the
Report.

a) Information pertaining to habitat use has been relocated into Section 7.0, including reference to the Lane reports
referred to in comment (b).

Appropriate

b) A discussion of Lane et al reports has also been included in section 7.0

Appropriate

c) no change required

Appropriate

Section 8.0 now includes a summary of habitat available and identifies fish habitat as that of greatest importance.

 Lane, P.A., C.B. Portt and C.K. Minns. 1996. Nursery
habitat characteristics of Great Lakes fishes. Can. MS Rpt.
Fish. Aquat. Sci. 2338:v+42p.
 Lane, P.A., C.B. Portt and C.K. Minns. 1996. Adult habitat
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Disposition

characteristics of Great Lakes fishes. Can. MS Rpt. Fish.
Aquat. Sci. 2358:v+43p
 Lane, J.A., C.B. Portt and C.K. Minns. 1996. Spawning
habitat characteristics of Great Lakes fishes. Can. MS Rep.
Fish. Aquat. Sci. 2368 :v+48p.
These documents provide a more thorough and up to date
review of habitat associations for Great Lakes fish species
and should be used to strengthen the conclusion made
concerning probable use of the area by fish present or
likely to be present
c. Overall conclusion that the nearshore habitat in the area
of the Duffins Creek WPCP provides transitory habitat for a
variety of Lake Ontario fish species and is primarily used by
coldwater species year round as a migratory pathway and
foraging area is supported

15 Section 9.0 Next Steps
a. The Report provides general overview of the aquatic
environment along the north shore of Lake Ontario.
b. Information on the fish community and use of habitat in
the vicinity of the Duffins Creek WPCP is sufficient to
enable evaluation of alternatives. However, more local
context is required to assess effects of alternatives on
other components of the aquatic environment (i.e.,
photoplankton, zooplankton, benthic invertebrates, and
periphyton).

a) no change required
b) A detailed description of how local context was provided is included under comments 9 and 10 above.
c) Definitions of local (LSA) and regional (RSA) study areas are included in Section 2.0 of report
d) Next steps focus on collection of further habitat data (if alternatives extend further into lake) and focused fish
collection where HADD has potential to result in compensatory efforts.

Comments on Section 9 were intended suggestions
that might be useful in planning the field
investigations required in support of
environmental assessment of the preferred option.
No action on these suggestions was expected

e) items referred to in this comment are addressed within section 9.0 below.

c. Delineation of Local and Regional Study Areas will be
required for evaluation of alternatives.
d. It is unlikely that there is sufficient knowledge of the life
history strategies to understand what limits fish production
(page 32 paragraph 1). Therefore it is important that
efforts are made to make sure the option selected is
located, designed, and operated in a way that avoids
adverse effects on fish habitat. Implementing measures to
offset unavoidable losses of habitat should only be
considered when mitigation of adverse effects through
redesign or relocation proves to be not feasible or
practical. This is consistent with the Fisheries and Oceans
Canada (DFO) hierarchy of preferences for achieving No
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Net Loss outlined in their Policy for the Management of
Fish Habitat.
e. Stage 2 should focus on collection of habitat data within
the area likely to be affected by the project. The habitat
data should be compared to known habitat associations
and preferences of fish most likely to be present in the
area to determine how habitats in the area affected by the
project are used by life stages of fish for specific life history
functions (e.g., spawning, egg incubation, rearing, feeding,
overwintering etc.). Fish sampling should be undertaken at
specific times of the year to confirm habitat use.
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Impact Assessment of Alternative Solutions

Craig Mather

44 Hodgkinson Crescent
Aurora, Ontario
L4G 6K7
905 717-3127

July 24, 2013

Mr. Wayne Green
Project Manager
The Regional Municipality of York
17250 Yonge Street
Newmarket, Ontario
L3Y 6Z1

Barry Laverick
Project Manager
The Regional Municipality of Durham
605 Rossland Rd E.
Whitby, Ontario
L1N 6A3

Dear Messer’s Green and Laverick
Re:
Formal Submission of Peer Review Final Comments on Phase 2 – Identification and
Assessment of Alternative Solutions and Selection of a Preferred Solution – Class
Environmental Assessment to Address Outfall Capacity Limitations at the Duffin Creek Water
Pollution Control Plant.

As in Phase 1, the Peer Review Team consisting of Dr. Alex McCorquodale P. Eng., Mr.
John Westland P. Eng. and Mr. Serge Metikosh carried out a very detailed and
comprehensive review of the various Phase 2 reports related to their specific areas of
expertise which are Lake Modelling, Geotechnical/Tunnelling/Construction and Fisheries
/Natural Environment respectively. On behalf of the Peer Review Team (PRT), I am pleased
to submit our final comments on these three components of the Phase 2 document.
As with Phase 1, the PRT met with you and your consulting team at the beginning of the
review on November 30, 2012 at the offices of CH2MHill to get an overview of the Phase 2
process and a presentation of the three reports covering the Lake Modelling, Geotechnical
and Natural Environment components. A subsequent conference call was held on January
28, 2013 to discuss the PRT’s preliminary comments.
Based on the PRT’s preliminary set of comments, CH2MHill, as in the Phase 1 review,
produced what we have called the “comment/response” table. This table lists each PRT
member’s preliminary comments and the consulting team’s response to each comment.
This is an important step in the review process for it identifies whether the consulting team
agrees with the PRT comments and how they will address the comments or if there is
disagreement, the table will identify the rationale and supporting arguments for the
disagreement.
The final step in the peer review process is to provide the “comment/response” table to each
of the PRT members for their review and to determine whether they will accept the proposed
response to their initial comments. If there are areas where there is still some difference of
opinion, we would have additional discussions. Should differences of opinion remain, the

 Page 2

July 24, 2013

PRT members will restate their position in the final set of comments contained in the final
“comment/response” tables. I can advise that in this final set of attached comments for the
Phase II report, the PRT accepted all of the consulting team’s responses.
I would like to thank you and your consulting team for their cooperation with the peer review
process. As in Phase 1, they received our comments seriously and in a very professional
manner. I believe the Phase 2 report has benefited from our review and will support and
enrich your Class EA submission.
On behalf of the PRT, I want to thank you and your Team for allowing us to assist you on this
important project and we look forward to the next stages.

.

Yours truly;

Craig Mather

SCHEDULE C CLASS ENVIRONMENTAL ASSESSMENT TO ADDRESS THE LIMITATIONS OF THE DUFFIN CREEK WPCP OUTFALL - PHASE 2 – PEER REVIEW
TECHNICAL REPORT: ALTERNATIVE EVALUATION AND IMPACT ASSESSMENT AND UPDATED BASELINE REPORT – LAKE MODELLING
General Comment – Modelling Peer Review
1.

Impact Assessment Table – Rating for T1 (Performance) – Alternative 1 – Existing Upgraded Plant and Optimized
Operations - A rating of 2 for Alternative 1 seems a little low. The main deficit for this alternative is that NF dilution <20;
however, the dilution is 19:1. Due to the CofA mass limitation on TP mass loading, the size of the Far Field TP Mixing
Zone is not greatly affected by the increase in the average day flow. I agree that Alternative 1 should be rated lower
than Alternative 2 which has NF dilution >20 and a far field TP Mixing Zone which is further from the shoreline.
An additional mitigation is the management of peak inflows to the outfall.

Responses
We agree with this comment. Based on comments provided by peer reviewers at
our meeting on November 30, 2012, the Project Team clarified how impacts
ratings were assigned. Table 6-1 in the Phase 2 report provides a summary of
how impact ratings were assigned, with details in Tables 6-2 to 6-5. Based on the
impact rating scale, minor adjustments were made to the final impact ratings.
Performance was one criterion where these adjustments were made.

Disposition/Sign-Off

Response is acceptable.

In assigning impact ratings to performance the following measures were
considered:
•
•
•

Achieves 20:1 initial dilution (based on CORMIX modelling results)
Extent of change in mixing zone from baseline scenario (PWQO) for TP and
UIA (based on MIKE3 Modelling Results)
Achieves hydraulic performance (based on no bypass at peak flow)

Based on the rating scale and these measures, Alternative 1 has been revised
from a rating of 2 to a rating of 3. We have also added a mitigation measure for
the management of peak inflows to the outfall.
2.

Impact Assessment Table – Rating for T1 (Performance) – Alternative 3 – Tertiary Treatment - A rating of 3 for
Alternative 3 seems to be conservative possibly because the tertiary treatment and flow management options are not
fully determined. The main advantage of this Alternative over Alternative 2 is the greatly reduced far field mixing zone
for TP. The main deficit is that NF dilution <20.

We agree see comment 1 above. The rating for Alternative 3 has been revised
from a rating of 3 to a rating of 4. We have also added a mitigation measure for
the management of peak inflows to the outfall.

Response is acceptable.

We agree with your suggestion and comparison between Alternative 3 (tertiary
treatment) and Alternative 5 (new outfall). The rating for Alternative 3 has been
increased from 3 to 4. For alternative 5, even though the TP mass loading is not
reduced the mixing zone does not extend into the far-field and the mixing zone is
in the offshore area. As such, we suggest a rating of 5 since there is a
positive/neutral change from existing conditions.

Response is acceptable.

An additional mitigation is the management of peak inflows to the outfall.
3.

Impact Assessment Table – Rating for T1 (Performance) – Alternative 5 – New Outfall A rating of 5 for Alternative 5 seems to be slightly high since the TP mass loading is not reduced compared to the CofA;
therefore, the impact on the whole lake has not been lowered compared to Alternative 3. Other considerations are:
• There is excess capacity for ADWF up to 890 MLD and the corresponding peak flows.
• Sedimentation could be a problem but less than the other Alternatives with the exception of Alternative 2.
• This Alternative has the highest Total Ammonium-Nitrogen (TAN) impact on the Ajax Intake; however, this impact is
below the PWQO for drinking water protection. A change in alignment/location may help.
• The NF dilution >>20 and the TP and UIA Far Field Mixing Zones are practically non-existent.
Additional mitigations may include: monitoring of the head in the outfall shaft; inspections may be needed; a change in
alignment/location to reduce the potential for a TAN impact at Ajax Intake.

4.

Evaluation Criteria - The criteria and the categories are broadly based and representative of the issues and alternatives.
The problem, with these rankings is that they are more influenced by the plant flows in this phase than in the more
distant phases. To address this, the Team has proposed a three step implementation starting with the existing outfall in

We have also added the mitigation measure to monitoring the head in the outfall
shaft and perform yearly inspections. The suitable alignment/location of the
outfall diffuser will be selected in the Conceptual Design (Phase 3) to minimize
impact on beneficial used including the Ajax intake.
Thank you for the input. Your comments are reflected in the draft Phase 2 report.

Response is acceptable.
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Responses

Disposition/Sign-Off

the near-term, transitioning to Alternative 2 in the medium-term and ultimately to a long-term solution with
Alternative 5. This plan respects the evaluation rankings and allows work to proceed on the ultimate design.
5.

Baseline Modelling Report - The purpose of this Report is to develop a baseline for future expansions of the Plant flows.
The specific approach is to develop and prove models that can be used to predict the impacts of future conditions.
Another purpose of this report is to establish a baseline for comparison of Alternatives relative to MOE Policy 2(performance not worse than the existing conditions). This report has addressed the issues raised at the Review
Meeting in May 2012. There are several significant additions to the original report, including:
• A discussion of the state-of-the-art understanding of the phosphorous processes in the system has been added.
• Validation of the water quality component has been added.
• Assessment of the impacts with and without the OPG Pickering cooling water flows has been presented
• Simulation of Total Ammonia at the Ajax WTP Intake has been completed.

Thank you for the input.

Response is acceptable.

6.

Baseline Modelling Report – Chapter 2 – Lake Processes This Chapter outlines the history of phosphorous limits and the
role of Zebra and Quagga mussels in the growth of phytoplankton and Cladophora. An interesting note is that the
declining TP can have a negative impact on fisheries. As TP declines, is there a point at which the mass loading of TP to
the lake should be linked to the fishery production. The Cladophora growth is not limited to the near shore region.
What factors determine the type of algae – phytoplankton versus Cladophora that dominates in a certain region? This
Chapter emphasizes the importance of bioavailable phosphorous as opposed to TP in Cladophora production. Currently
the models treat TP as a conservative parameter. This Chapter raises questions about this simplified approach. The
need, to consider all sources as well as the partitioning processes, is evident; however, the MOE PQWO only refers to TP
as a surrogate for phosphorous.
In addition to the WWTP loading (10% of the non-atmospheric mass of TP), this Chapter lists the Niagara River as the
major contributor of TP to the whole lake (about 56%) while other loads come from tributaries (largely agricultural
runoff about 34%). The environmental loads and re-introduction by exchange with the sediments are not quantified;
however, in other systems with large surface areas, the atmospheric deposition can be of the order of the tributary
loads. The mussels are changing the amount of phosphorous that is bioavailable.

Thank you for the comment. We agree that SRP may be an indicator for algal
growth. However, the biochemistry and dynamics of soluble reactive phosphorus
within Lake Ontario is not currently well understood by the scientific community,
and accurately quantifying low SRP levels in the lake and from source loads is
difficult with available instrumentation. Also, there are no maximum SRP limits
listed in the regulations that any water pollution control plant in the province of
Ontario must to adhere to. Recent discussions with the MOE confirm that they
currently do not have plans to regulate the discharge of soluble reactive
phosphorus.

Response is acceptable.

7.

Baseline Modelling Report – Chapter 3 – Effluent and Mixing Zones - The rationales for the existing PWQOs for TP, UIA,
TAN and E. Coli have been added to the Report. The Near Field is defined by the region in which the effects of jet
momentum and buoyancy are dominant. The initial mixing zone, in the CORMIX model, excludes a part of the buoyant
effect namely buoyant spreading. Far field models like MIKE-3 include this effect, as well as dispersion and turbulent
diffusion.

Thank you for the comment. Your comments and additions are reflected in the
updated baseline modelling report. References to buoyancy in the near-field
region have been deleted to emphasize CORMIX’s dependence on the role of jet
momentum.

Response is acceptable.

8.

Baseline Modelling Report – Chapter 4 – CORMIX Initial Mixing Zone - This Chapter adequately covers the CORMIX
modeling to determine the initial mixing mean dilution. A summary of the Lake and effluent pH and effluent water
temperatures should be provided here or in the next chapter.

Thank you for the comment. A summary of the effluent pH and effluent water
temperatures is provided below for 2011. We recommend not including the
effluent pH and temperature in the baseline report since this data was not used in

Response is acceptable.

It is true that mussels are changing the amount of phosphorous that is bioavailble.
Mussels are thought to play a role in the growth of nuisance algae by increasing
water clarity which allows greater light penetration of water and increasing the
amount of bio-available phosphorus for algal growth through a conversion of
particulate phosphorus to soluble reactive phosphorus (SRP.) In addition, the
mussels provide a hard surface to which algae can attach and grow in areas
previously unsatisfactory for algal growth.
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Disposition/Sign-Off

the CORMIX or MIKE3 models. The unionized ammonia was calculated using the
in-lake pH and temperature.

Ph
min

9.

Baseline Modelling Report – Chapter 5 – MIKE-3 Far Field Modelling - This Chapter adequately covers the MIKE-3
modeling for UIA and TP. A summary of the Lake pH values should be provided here. This Chapter outlines the major
improvements in the model since the 2006 study. Of major importance are: the improved resolution near the site and
the spatially variable over water winds.

Temperature
max

min

max

2011

January

6.9

7.5

11.9

16.7

2011

February

6.7

7.6

11.4

15.7

2011

March

7.1

7.8

12.1

14.6

2011

April

7.2

7.6

13.3

16

2011

May

6.9

8.2

15.2

18.6

2011

June

7.1

7.9

17.9

20.3

2011

July

6.5

7.7

19.3

22.9

2011

August

6.7

7.6

22

27

2011

September

6.8

7.6

19.2

31.8

2011

October

6.4

7.8

16.2

22.2

2011

November

6.4

7.3

12

20

2011 December
6.7
8.2
11.5
18.6
Thank you for the comment. The following summary of the lake pH data has been
added to the baseline report:

Response is acceptable.

SUMMARY OF TEMPERATURE AND PH DATA FOR THE AJAX WSP
INTAKE
Month

Average

75th percentile

Temp

pH

Temp

pH

January

4.33

8.15

5.00

8.18

February

2.66

8.17

3.00

8.21

March

2.98

8.17

3.10

8.21

April

4.37

8.18

5.00

8.25

May

7.15

8.20

7.95

8.27

June

7.43

8.10

8.15

8.18

July

10.19

8.17

14.10

8.27
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10.

Baseline Modelling Report – Chapter 6 – MIKE-3 Calibration - This Chapter demonstrates that the MIKE-3 model is
adequately calibrated for temperature and currents. No citation is given for the F-Norm test. The qualitative rating of
the F-Normal metrics was based on the modellers’ experience with similar applications of 3-dimensional models.
The bias errors have not been quantified in the Report; however, the peer review tracking sheet presents a scatter plot
that indicates that the bias error is small at approximately 7% over-estimation of currents. The bias error for the water
temperature also appears to be small; the model under-predicts the OPG temperature observations by approximately
1.5 degrees celcius possibly due to the fact that the cooling water heat input was not included. In general, the modelled
temperatures are in good agreement with the NWRI and MOE observations with small bias towards over-prediction.
Overall, the model is capturing both the thermal and hydrodynamic responses of the system. The velocity vector
patterns have been summarized in a current rose. This current rose shows that the dominant high currents towards the
NE and W. This analysis reveals that a high percentage of the currents are greater than 15 cm/s. The Report states that
the model does not include wave effects; radiation stresses from waves can increase the longshore currents but this is
mainly in the vicinity of the breaker zone. The breaker zone for this site is restricted to depths of 2 to 3 m which is well
outside of the diffusion location.
The wind stress was adjusted to increase with wind speed. The adjustment is consistent with the friction coefficient
versus wind speed in the Coastal Engineering Manual (U.S. Army Corps of Engineers). The coefficient of 0.0026 that was
used in previous modelling corresponds to very high winds speeds; therefore a reduction in this value is fully justified.

Responses

Disposition/Sign-Off

August

15.30

8.15

17.50

8.34

September

14.69

8.09

17.75

8.23

October

12.46

8.09

16.75

8.25

November

7.39

8.08

8.15

8.14

Thank you for the comment. The baseline modelling report in Appendix A has
been updated to include an explanation of the F-norm approach as follows:

Response is acceptable.

“The accuracy of the model predictions are based on the Fourier Norm, or F-norm,
which calculates the variance between observed and modeled current velocities.
Assessing model calibration based on the variance between observed and
modeled results is a standard statistical technique that is used in many scientific
disciplines.”
We also agree it is common to have a ‘modelling uncertainty statement’. The
baseline modelling report presented in Appendix A has been revised to include
the following statement regarding the CORMIX model:
The User’s Guide for CORMIX states that predictions of dilutions and
concentrations in the effluent plume are accurate to within +/- 50%. However,
comparisons with field data suggest higher levels of accuracy are achieved with
the CORMIX model (Abdel-Gawad, 1985; McCorquodale, 2007). The CORMIX
model is a standard tool approved by the MOE for calculating initial dilution in the
near-field region and, as such, gives a good basis of comparison for performance
of different outfall alternatives.
Also, with respect to MIKE3, a comparison of model predictions to measured data
was performed. The following statement was made in the baseline modelling
report in Appendix A “MIKE3 simulation results tend to over-predict the impacts of
the outfall diffuser on local water quality.”

11.

Baseline Modelling Report – Chapter 7 – MIKE-3 Water Quality Validation - The far field water quality model has been
validated for TP using data collected by MOE and TRCA. The model was run with actual plant loading and estimated
shore based loads. The results were compared with observed surface data. Both the model and observations show
elevated TP in the near shore region. Only the model shows a TP plume near the outfall diffuser. This may be a problem
with the field sampling grid or it may be that the model over-estimates the plume size. The source of the elevated near
shore TP concentrations with the absence of a logical pathway from the diffuser indicates that these concentrations are
not directly from the diffuser. The most probable explanation for these concentrations is that they are derived from a
combination of shore based loads and wave induced re-suspension of historic depositions of particulate phosphorous in
storm runoff from tributaries like Duffin’s Creek. Since the model does not have a wave subroutine, it cannot simulate

Thank you for the comment. The role of wave-induced re-suspension of
sediments has been updated in the report as follows:

Response is acceptable.

Section 7-1 –
“Among these sources include local tributaries (including the Duffins Creek and
Rouge River) and near-shore sediment deposits which are subject to “wave
induced re-suspension”.
“Wave induced re-suspension of sediments, which has been suggested to be a key
factor influencing near-shore TP concentrations, is not accounted for in the MIKE-3
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Disposition/Sign-Off

the wave induced re-suspension process. However, the MIKE3 model could be used to identify the zones of influence of
tributary sources and the Duffin Outfall by running these loads separately and/or by modelling particle tracers released
at each source location.

model;”

12.

Baseline Modelling Report – Chapter 8 – Baseline Modelling - This chapter includes the mean and 90%tile far field
mixing zones for TA and UIA for summer and winter periods. The winter periods were represented by the higher CofA
ammonium effluent limits and the simulations for April and November. Total ammonium nitrogen (TAN) was also
modelled for comparison with the drinking water PWQO of 500 ug/L. The effect of the OPG cooling water outfall and its
subsequent de-commissioning has been modeled. The results showed that the exclusion of the outfall in the original
modeling did not significantly change the simulated far field plume.

Thank you for the comment. Your comments and additions are reflected in the
updated baseline modelling report.

Response is acceptable.

13.

Baseline Modelling Report – Chapter 9 – Conclusions and Outstanding Issues - The revised report has addressed the
major issues raised at the Review Meeting in May 2012.
There are significant additions to the original report, including:
• A discussion on the state of the art understanding of the phosphorous processes in the system
• Validation of the water quality component
• Assessment of the impacts with and without the Pickering cooling water flows
• Inclusion of Total Ammonia at the Ajax WTP Intake.
These additions have strengthened the Report and provided a better understanding of the uncertainty in the
predictions.

Thank you for the comment.

Response is acceptable.

14.

Baseline Modelling Report - Other issues that have been addressed or partially addressed include:
• The rationale for the PWQOs has been provided.
• The Redfield ratio (based on DIN and SRP) has been considered.
• The TP mass loading in the CofA was clarified. This mass loading will be imposed on the modeling of all of the
Alternatives except Alternative 3.
• The hydraulic capacity of the outfall/diffuser is discussed in the Alternatives Report.
• Additional justification has been provided for the 90%tile non-exceedence boundary for the TP and UIA far field

Thank you for the comments. The basis for the end-of-pipe UIA value of 7 ug/L is
the maximum average month UIA concentration for the most recent year of plant
data: 2011. The average UIA concentration for 2011 was 1 ug/L since for 11 out of
12 months, there was no UIA detected.

Response is acceptable.

Section 7-3
“The source of the elevated shoreline TP concentrations, with the absence of a
logical pathway from the diffuser, indicates that these concentrations are not
directly from the diffuser. The most probable explanation for these
concentrations is that they are derived from a combination of shore based loads
(Duffins Creek and stormwater) and wave induced re-suspension of historic
depositions of particulate phosphorous in storm runoff from tributaries like
Duffins Creek. As discussed, the MIKE-3 model has not accounted for either
sedimentation or re-suspension of sediments and so this behaviour is not
captured in the model.”

The following text has been added to Section 8.2 of the Appendix A (baseline
modelling report):
“Since the Stage 3 expansion has come on-line in the fall of 2010, the plant has
been performing well below the effluent compliance limits. The 2011monthly
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•
•
•
•

mixing zones.
Detailed documentation has been provided for the inputs for CORMIX and MIKE-3.
The revised modelling was based on mean Lake Ontario Levels rather than low Lake Levels.
The plant effluent characteristics for pH and temperature are not given in the Report but are addressed in the
“Outfall EA – Peer Review Comment Sheet-Modelling”.
The end-of-pipe UIA is not specified in the Report. A table showing the PWQO for acute and chronic UIA
concentrations was in the “Outfall EA – Peer Review Comment Sheet-Modelling”; however, the acute UIA should
have been 100 ug/L instead of 200 ug/L which is corrected in the Report. The Peer Review Sheet indicated that the
average end-of-pipe TP UIA is 7 ug/L which is well below the 100 ug/L for acute toxicity. It is not clear whether this
value is based on the CofA for ammonium or the actual plant effluent. Note: 7 ug/L seem very low based on the
permit limit for Ammonium Nitrogen. This should be clarified.
Parameter
Ammonia
Un-ionized ammonia, acute
Un-ionized ammonia, chronic
Total phosphorus
E. coli

15.

Disposition/Sign-Off

average concentrations for total phosphorous, total ammonia nitrogen, and
unionized ammonia is 0.4mg/L, 1.5 mg/L, and 0.001 mg/L respectively. The endof-pipe unionized ammonia level is below the acute toxicity level for fish. “

PWQO
500 ug/L
100 ug/L
20 ug/L
20 ug/L
100 E. coli per 100 mL

Modelling of Alternatives – General
The modelling protocols established in the Report: “Lake Ontario Model Calibration and Baseline Scenario (Revised)
November 2012” were applied to evaluate the performance of five Alternatives for the Plant expansion. The five
Alternatives are:
1. Optimization and Upgrade of the Plant
2. Modification of the Existing Diffuser (variable port opening)
3. Tertiary treatment
4. Extension of the existing outfall/diffuser
5. New outfall
The boundary of the far field plume is based on the 90%-tile non-exceedence for the PWQOs both the TP and UIA. It is
not clear whether or not some combination of these will be considered. For example, combining Alternatives 2 and 3
looks promising in view of the possibility of more stringent TP or SRP requirements in the future.

16.

Responses

Modelling of Alternatives – Section 2.1 Approach
The MOE guidance on the selection of receiving water alternatives is governed by:
• Policy 1- performance at or better than PWQOs
• Policy 2- performance not worse than the existing conditions.

Thank you for the comment. In assessing alternative solutions in Phase 2,
combination alternatives (other than Alternative 1 combined with the other
alternatives) were not considered. The EA process undertaken involved assessing
the 5 alternative solutions and based on the assessment results develop an
implementation strategy that best reflected the results. Based on the
assessment, Alternative 2 is recommended as the preferred to meet requirements
up to 630 MLD. The only alternative that can achieve long term hydraulic
performance beyond 630 MLD is a new outfall. Thus it is being assessed in detail
as part of the longer term strategy.

Response is acceptable.

We agree that with the possibility of more stringent TP or SRP requirements in the
future, further optimizing the existing upgraded plant or tertiary treatment may
be viable options. The effluent limits in the MOE approved Certificate of Approval
are for flows up to an average day flow of 630MLD. To operate the Duffin Creek
WPCP above an average day flow of 630MLD, there will need to be separate Class
EA, at which time the effluent limits will be reviewed and treatment options such
as tertiary treatment will be considered.
Thank you for the comment. The report has been updated to clarify that the
MIKE3 and CORMIX models simulate constant flow (630MLD) for the alternatives
as follows:
“The following sections describe the numerical models used to calculate dilutions

Response is acceptable.
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•

A Mixing Zone (MZ) is allowed but must be as small as practically feasible (i.e. technically or economically feasible).
The objective is for the initial dilution > 20.
I agree that the most sensitive parameters are TP and UIA. The Baseline Report shows that SRP is the control
phosphorous species; however, at this time MOE is using TP as surrogate for SRP.

Responses

Disposition/Sign-Off

in the near-field and far-field regions at the average capacity under a constant
flow of 630 MLD.”

It should be specified that the MIKE3 and CORMIX model simulates constant flow (630MLD) for the alternatives.
17.

Modelling of Alternatives – Section 2.2 Near-Field
The initial dilution computed in the CORMIX model is highly sensitive to the port jet velocity. The subsequent dilution
due to buoyancy is not very sensitive to the jet velocity. Another important factor in the determination of the initial
dilution is the depth of water at the nozzles which favours a location that is further offshore. The initial dilution is
weakly dependent on the ambient current because of cross-jet flow but the dilution after the initial mixing zone is
strongly dependent on the ambient current.

Thank you for the comment. We agree that a Hazen-Williams C = 90 for the
pipeline is reasonable. The modelling of alternatives appendix has been updated
accordingly.

Response is acceptable.

Thank you for the comment. We agree that the mass loading in the winter adds to
the inventory of TP in the Lake and could contribute to excess phosphorous in the
summer months. This has been partially accounted for in the ambient TP value
applied to the model. However, the model does not account for particulate TP
that has settled to the bottom of the lake and the possible re-suspension of TP
from wave action.

Response is acceptable.

The use of TideFlex (TF) values can produce higher dilution in the initial mixing zone due to their higher jet velocities
which helps in meeting the MOE objective of 20:1 dilution. It should be noted, that the 20:1 is the mean dilution at the
end of the momentum dominated zone; the minimum dilution is of the order of 30% lower.
The head loss at the port opening is a major part of the outfall head loss; with a fixed opening based on peak flow, all of
the dilutions at lower flows will be adversely affected by the lower jet velocities. The TideFlex value will permit better
dilutions over the whole range of flows while allowing the peak flow to be handled with similar losses to the fixed port
case.
The Hazen-Williams C = 90 for the pipeline is stated as being ‘conservative’. This is a reasonable C but not necessarily
conservative, since the peak flows are likely to occur decades into the operation of the outfall and after some
deterioration has occurred.
18.

Modelling of Alternatives – Section 2.3 Far-Field
MIKE-3 is an appropriate model for the far field computations. It considers buoyancy, dispersion and turbulent mixing
which are not fully included in the CORMIX initial mixing zone.
Selection of the period April through November for the impact evaluation is reasonable for both UIA and TP. Total
Ammonium (TAN) is highest in the winter; however, since the MIKE3 model considers the winter permitted TAN for the
April period, the effect of the winter TAN has been considered. In addition, winter months tend to have higher winds
and currents and therefore higher far field mixing.
UIA is very sensitive to water temperature; the winter partitioning of NH4+ to NH3 is very low while the DO in the water
is usually very high; however, the winter ammonium limits are higher than the summer limits. The effect of the higher
winter ammonium limits is accounted for by running the months of November and April.
The TP impacts in the winter months are also expected to be small due to the lower solar radiation and lower water

FINAL PHASE 2 COMMENT RESPONSE TABLE.DOCX

PAGE 7

SCHEDULE C CLASS ENVIRONMENTAL ASSESSMENT TO ADDRESS THE LIMITATIONS OF THE DUFFIN CREEK WPCP OUTFALL - PHASE 2 – PEER REVIEW
TECHNICAL REPORT: ALTERNATIVE EVALUATION AND IMPACT ASSESSMENT AND UPDATED BASELINE REPORT – LAKE MODELLING
General Comment – Modelling Peer Review

Responses

Disposition/Sign-Off

temperature which limit the growth of algae. However, the mass loading in the winter adds to the inventory of TP in the
Lake and could contribute to excess phosphorous in the summer months.
I agree with the 90%-ile limit for the Far Field mixing zone. This means that any instant at any point along the boundary
of the MZ there would be a 10% chance of exceeding the PWQO. This exceedence would be transient and would not
occupy the same location for any extended time. Thus it should not be persistent enough to cause a serious algal
problem outside of the mixing zone.
The analysis shows that the TAN concentrations at the Ajax WTP intake are slightly worse for Alternative 5 than the
other alternatives; this is probably because the diffuser in this case is discharging at a position that is aligned with the
intake. The maximum TAN is about 50% of the PQWO (IJC Drinking Water Protection). Thus TAN and E. Coli are not
indicted to be a problem for the Ajax WTP.
19.

Modelling of Alternatives – Section 3 Near-Field Modelling of Alternatives
Alternative 1:
The dilution was estimated by CORMIX at 19:1 based on a flow of 630 MLD and a longshore current of 4.4 cm/s.
Therefore the 20:1 guideline of the MOE is not met. It is not clear whether the Plant upgrades could reduce the UIA
enough to make the NF MZ equivalent to 20:1 dilution. The peak flow limit for this alternative is approximately 1850
MLD.
Alternative 2:
Adding variable opening ports (TideFlex Valves) improves the initial dilution from 19:1 to 22:1 which will satisfy the MOE
goal of 20:1 at 630 MLD and meet the UIA PWQO in the Near Field. This option gives better initial dilution than the
existing diffuser for flows up to about 1850 MLD. The higher jet velocities will result in an offshore shift of the effluent
plume. The head losses are slightly higher than Alternative 1 for flows up to 1850 MLD; however, for higher flows the
head losses are lower. The TideFlex Valves have been in operation in Sault St. Marie since 2006 without any apparent
problems. The rating curve (head loss versus flow) for the Sault St. Marie installation was not verified. Installations of
these valves have been in place for over 40 years but the performance of Sault St. Marie is important since it has
experienced similar low temperatures to the Duffin Creek diffuser. The TideFlex valves will prevent backflow and
entrainment of sediment.
The average day flow limit for this alternative is 630 MLD.
Alternative 3:
The initial dilution for this option is the same as Alternative 1, i.e. 19:1 based on a flow of 630 MLD and a longshore
current of 4.4 cm/s. However, since the tertiary treatment reduces the TP from 0.5 to 0.15 mg/L, the effective near field
dilution for TP compared to Alternative 1 is 19x5/0.15 or 63. The TP at the end of the mixing zone would be
approximately 8 ug/L above the background. This would mean that the average effluent would satisfy the TP PWQO in
the near field; however, the 90%-tile would not meet the PWQO in the Near Field.
The peak flow limit for this alternative is approximately 1850 MLD.

Thank you for the comment. Responses are provided below:

Response is acceptable.

Alternative 1: Modelling analysis indicates that the plant upgrades will be
insufficient to meet the 20:1 initial dilution guideline. Also, we have calculated
that a dilution ratio of 34:1 is required to meet PWQO in the near-field region for
UIA (assuming the plant effluent limits for UIA). Also, please note that the peak
flow limit is approximately 1575 MLD.
Alternative 2: Alternative 2 is recommended as the preferred. As such, further
conceptual design and implementation details will be developed in Phase 3 of the
Class EA for this Alternative.
Alternative 3: Your comments are correct, and these findings are illustrated in
Modelling of Alternatives Report. Also, please note that the peak flow limit is
approximately 1575 MLD.
Alternative 4: Your comment that ‘the complex hydraulics of this option could
lead to poor distribution of flow amongst the nozzles’ is correct. We have added a
statement in Section 3.4 that “the technical challenge associated with achieving
balanced flow is a major disadvantage of this alternative.” Please note that the
peak limit for this alternative is approximately 1575 MLD. The 280 mm was used
for the port nozzles to pass the peak flow. Also, we have removed the last
sentence in Section 3.4 as per your comment.
Alternative 5: Your comments are correct and reflected in the Alternatives
Modelling Report.

Alternative 4:
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This option extends the existing outfall by 400 m with a total of 143 ports with port diameters of 280 mm. The initial
dilution for this option is estimated to be 33:1. Since the mass loading is the same as Alternatives 1 and 2 the size of the
far field TP mixing zone is not improved; in fact, the diffuser momentum is less than Alternative 1 or 2 which accounts
for the greater plume width and the closer encroachment to the shoreline. The peak flow limit for this alternative is
approximately 1850 MLD. It is not clear why 280 mm was used for the port nozzles. Is it to pass the peak flow? What is
the ultimate hydraulic capacity of this option?
The last sentence in Section 3.4 is not clear.
The complex hydraulics of this option could lead to poor distribution of flow amongst the nozzles.
Also there is a risk of sedimentation especially upstream of the 1200 mm riser between the old and new diffusers.
Alternative 5:
This option involves a new outfall and diffuser with a length of 3000 m and 700 m respectively. There are 100 nozzles
with fixed 185 mm diameters. The initial dilution of 76:1 at a flow of 630 MLD results in the PWQOs for both TP and UIA
being met in the NF. Both PWQOs are met for flows up 890 MLD. The peak flow limit for this alternative is over 2000
MLD.
Since the UIA and TP PWQOs are satisfied within the near field mixing zone, there is no far field mixing zone for either
UIA or TP.
20.

Modelling of Alternatives – Section 4 Far-Field Modelling of Alternatives
Summary
Table 2 indicates that Alternatives 1, 2 and 3 have a small Far Field MZ but Alternatives 4 and 5 have no FF MZ. Table 2
also indicates that Alternative 3 dramatically reduces the MZ for TP. Table 3 shows that Alternative 5 results in the
maximum TAN at the Ajax WTP intake; however, TAN is still below the PWQO.
Alternative 1:
The baseline far field mixing zone for TP is given in Figure 8.3 of the Baseline Report. A comparison of this mixing zone
with the corresponding mixing zone for Alternative 1 (Figure 5 Alternatives Report) shows that the increase in Plant flow
does not increase the size or shoreline encroachment Plant flow (MOE Policy 1). The closest encroachment of the far
field TP plume to the shoreline is approximately 360 m and the average encroachment is about 600 m. The report
indicates that the peak TAN at the Ajax Intake is 0.134 mg/L which is less than the PWQO for drinking water protection.
Sentence 2 of Section 4.1 is not very clear.
Alternative 2:
The far field MZ is similar to Alternative 1 but the encroachment of the TP mixing zone plume towards the shoreline is
less than Alternative 1. The closest encroachment of the far field TP plume to the shoreline is approximately 430 m and
the average encroachment is about 800 m (Figure 12 Alternatives Report). The report indicates that the peak TAN at the
Ajax Intake is 0.15 mg/L which is less than the PWQO for drinking water protection.

Thank you for the comment. The Modelling of Alternatives report is being
updated to reflect the following:
•

Response is acceptable.

Alternative 1 - Sentence 2 of Section 4.1 has been amended as follows:
“This mixing zone illustrates the envelope within which the plume is
contained 90% of the time, which is about 600 meters offshore.”

•

Alternative 5 - The report indicates that the peak TAN at the Ajax Intake is
0.25 mg/L. Figure 3.1 does not show the 0.25 mg/L TAN at the Ajax intake.
The reason for this discrepancy is that the incorrect figure was presented in
the text. The figure has been corrected and now shows a peak TAN of 0.25
mg/L.

•

Summary - The area of the mixing zones shown as zero in Table 2
(Alternatives Report) would be better represented by the respective near
field areas. The tables have been updated and now include an estimate of the
size of the near field mixing zone required to achieve PWQO based on the
CORMIX outputs when no far-field mixing zones occur. In addition, a
schematic of the shape of the near-field mixing zone as simulated by CORMIX
has been included in the report.

Alternative 3:
There is a major reduction in the far field MZ for TP but the UIA MZ is the same as Alternatives 1 and 2. The far field for
TP this Alternative is much smaller that the Baseline as shown in Figure 19. The report indicates that the peak TAN at
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the Ajax Intake is 0.134 mg/L which is less than the PWQO for drinking water protection.
Alternative 4:
The extended outfall has a slightly reduced MZ for TP compared to Alternative 1 but is encroaches closer to shore. The
closest encroachment of the far field TP plume to the shoreline is approximately 260 m and the average encroachment
is about 500 m. This MZ could overlap with the TP that is re-suspended by wave action. Figure 21 shows that the far
field mixing zone is wider and shorter than the Baseline. The report indicates that the peak TAN at the Ajax Intake is
0.15 mg/L which is less than the PWQO for drinking water protection.
Alternative 5:
The new outfall has practically no far field MZ for either UIA or TP. The exceedences of the PWQOs are all within the
Near Field. This option benefits from the greater depth, longer diffuser and higher currents at the offshore position. The
report indicates that the peak TAN at the Ajax Intake is 0.25 mg/L. Figure 31 does not show the 0.25 mg/L TAN at the
Ajax intake. Is this because it occurs in the winter? The offshore position of the diffuser is closer in alignment with the
Ajax Intake than any of the other diffuser options.
Summary of Far Field Results
The area of the mixing zones shown as zero in Table 2 (Alternatives Report) would be better represented by the
respective near field areas.
Table 3 shows the average TAN for all Alternatives is considerably less than the PWQO for drinking water protection;
however, the peak TAN for Alternative 5 is about 50% of the PWQO.
21.

Technical Review of Alternative 2 – Variable Nozzle Diffuser
The TideFlex valve (TF) was originally designed as an alternative for a tide gate for drainage outlets into tidal receiving
waters, i.e. as backflow preventers. For over 20 years thee valves have been used in water and waste water
applications. The valves are made of an elastic rubber-nylon compound similar to tire. There are over 360 installations
around the world but only 13 of these are in Canada.

Thank you for the comment and illustration. The figure you have provided (Figure
1) has been included in the Appendix E of the Phase 2 report (Figure 2) which
shows the relationship between jet velocity and flow.

Response is acceptable.

The discharge characteristics of these valves are illustrated by the typical performance curves shown in Figure 1. Figure
2 shows a scale model of a TideFlex Valve (A). At low flows the nozzle opening is a narrow slit (Fig 2B) while at high flows
the opening becomes nearly circular as shown in Fig 2C. The response of the opening to the flow depends on the
flexibility of the valve which is selected to deliver the peak flow with the large opening (Fig 2C) and the average day flow
with an opening something like Fig 2B. The result is a jet velocity that varies with the square root of the flow (as shown
in Figure 1) as compared to the linear response of a fixed nozzle opening. This non-linear velocity through the variable
opening with flow translates to an approximately linear head loss curve with flow as shown in Figure 1B. In a diffuser,
the higher head loss through the nozzle at the average flow tends to produce better distribution of flow amongst the
nozzles while the higher jet velocity and the high aspect ratio of the jet results in better initial mixing over a shorter
trajectory.
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Figure 1 Comparison of Typical Jet Velocity and Nozzle Head Loss in TideFlex and Fixed Nozzles (TideFlex®)

A
B
Figure 2. (A) Closed, (B) Partially Open and (C) Open TideFlex Valve
22.

C

Technical Review of Alternative 2 – Variable Nozzle Diffuser - Assessment for the Duffin Outfall
The main advantage of the variable opening (duckbill) valves at the Duffin Outfall is the improved initial dilution at
average day flow while meeting the hydraulic capacity requirement at the peak flow. The duckbill option will allow the
existing outfall to exceed the MOE initial dilution of 20:1 at the average day flow of 630 MLD. Because of the large
aspect ratio of the jet at average day flow; the initial dilution will be reached in a shorter distance than the equivalent

Thank you for the comments. We agree that the variable nozzle diffuser
(Alternative 2) is a viable option for improving initial dilution. Appendix E (Variable
Nozzle Diffuser Technical Review) of the Phase 2 Report has been updated with
your recommendation to perform the first laboratory testing after 3 years which
aligns with the warranty period. The stability of performance at cold
temperatures will be confirmed with manufacturer, and further details will be

Response is acceptable.
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circular jet that is assumed in CORMIX. In addition, the higher momentum of the jet at average day flow will result in an
additional offshore shift in the plume. The higher head loss characteristics of the duckbill valves at average day flow
should give a more uniform flow distribution from the nozzles compared to a fixed opening diffuser.

Responses

Disposition/Sign-Off

provided in the Phase 3 of the Class EA (design concepts/feasibility report).

Another possible advantage of the duckbill valve is the prevention of backflow and sediment entering the outfall; this
may not appear to apply at the Duffin Outfall since the flows are continuous. However, with 63 fixed openings, it is
possible, with fluctuating low flows, for transient reverse flows to occur. For example, storm waves can exert fluctuating
pressures on the nozzles that could reduce the flow from some nozzles while increasing it at other nozzles. The duckbill
values will protect against this effect.
The effect of water temperature and age on the elastic properties of the duckbill valve jet velocity-flow curve should be
checked with the manufacturer. The performance of the TF valves in the diffuser at Sault St. Marie indicates that these
valves can function under cold conditions. The proposed head monitoring program will address any changes in the
velocity-flow curve with water temperature and over time in service.
It is expected that the flexible surface of the TF valve will not encourage mussel attachment; however, the proposed
inspection program is needed to confirm this assumption. The inspection will also detect any initial installation
problems.
The durability of the T valves is of the order of 25-30 years but the warranty is only for 3 year. The proposed life cycle
analysis suggests laboratory testing every five years; in view of the warranty, perhaps the first test should be prior to the
three period of the warranty.
th

Captions have been amended to include “TP”.

Response is acceptable.

th

Thank you for the comment. Your comments and additions are reflected in the
updated baseline modelling report. References to buoyancy in the near-field
region have been deleted to emphasize CORMIX’s dependence on the role of jet
momentum.

Response is acceptable.

th

Thank you for the comment. The tables have been updated and now include an
estimate of the size of the near field mixing zone required to achieve PWQO
based on the CORMIX outputs when no far-field mixing zones occur. In addition, a
schematic of the shape of the near-field mixing zone as simulated by CORMIX has
been included in the report.

Response is acceptable.

23.

Additional Comments on Baseline Modelling Report (Feb 8 2013) The water quality validation presentation for TP was
restricted to the comparison of the simulation results that corresponded to the field data collection period in 2008
(Interim Report Figures 2-4 and 2-5). The captions on these figures should indicate that the parameter is TP. The field
study did not detect a TP plume in the vicinity of the diffuser while the model showed a small far field plume. This result
suggests that the model may tend to over-estimate the TP plume.

24.

Additional Comments on Baseline Modelling Report (Feb 8 2013) The Initial Mixing results of CORMIX presented in
the Interim Report do not fully account for the buoyant spreading; this is simulated in MIKE3. The statement at the top
of on page 20 in the Interim Report should be re-worded. MIKE3 includes buoyancy effects that are not considered in
the initial mixing phase of CORMIX.

25.

Additional Comments on Baseline Modelling Report (Feb 8 2013) The Interim Report clarifies the terms “Near Field”
and “Far Field” Mixing Zones; however, Table 7-2 shows the combined Near and Far Field Mixing zone footprint areas
for Alternatives 1-3. This Table should be modified to show the combined mixing zone for all alternatives. For example,
Alternatives 4 and 5 have non-zero mixing zones but they are entirely within the MOE initial mixing zone. I estimated
that the area of the footprint of the actual Mixing Zone for Alternative 5 is approximately 5 Ha. Alternative 4 has a
similar mixing zone footprint.
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26.

Additional Comments on Baseline Modelling Report (Feb 8 2013) I could not find the UIA at the end-of-pipe (page
79). Based on other Lake Ontario outfalls, the summer end-of-pipe UIA is expected to be about 2% of the total
ammonium. This would give a summer UIA of up to 120 ug/L for the end-of-pipe at the Duffin Creek diffuser. The
guideline that is often used for UIA acute toxicity is 100 ug/L. The response to the comments on the Baseline Report
indicated that the actual average end-of-pipe UIA is 7 ug/L. The US EPA gives the acute toxicity (LC20) for salmonoids is
about 250 ug/L (US EPA 1999). Therefore, there is unlikely to be any acute toxicity at the outfall.

27.

Additional Comments on Alternative Evaluation Report (Feb 8 2013) The Alternative Evaluation Report will note that
the HW coefficient of 90 is reasonable.

th

Responses

Disposition/Sign-Off

Thank you for the comments. In 2011, the highest monthly average end-of-pipe
UIA value was 7 ug/L. It should be noted that unionized ammonia was not
detected in 11 of the 12 months for 2011. This reflects the improved ammonia
removal that is achieved at the plant since implementation of the Stage 3
Upgrade and Expansion. Reference to the end-of-pipe level has been made in
Section 8.2 of the baseline modelling report (Appendix A of Phase 2 Report)..

Thank you for the comments. Reference to HW friction coefficient of 90 being
“conservative” has been removed. The text has been revised as follows in Section
2.2 of the Modelling Alternatives Report:

Response is acceptable.

“Hazen-Williams friction factors range from 60 for old pipes in poor condition to
140 for extremely smooth pipes. A standard friction factor used for designing new
outfalls is 100 which assumes the condition of the pipe will not deteriorate to
‘poor’ over the course of its lifespan. A value of 90 was used for the purposes of
this assessment.
28.

29.

th

Additional Comments on Alternative Evaluation Report (Feb 8 2013) The Project Team will clarify that the simulation
period straddles both winter and summer and that the higher winter effluent ammonia compliance limit of 10 mg/L has
been accounted for with respect to the Ajax Intake. This will be noted in the Alternative Evaluation Lake Modelling
Report.

th

Additional Comments on Alternative Evaluation Report (Feb 8 2013) MIKE3 model simulates constant flow (630MLD)
for the alternatives. This will be noted in in the Alternative Evaluation Lake Modelling Report.

Thank you for the comments. The Modelling Alternatives Report has been
amended to include reference to the simulation period straddling both winter and
summer compliance periods as follows:

Response is acceptable.

”The effluent compliance limits for total phosphorous and ammonia were used to
run the simulation. The compliance limits for ammonia for the winter period (Nov
1 to Apr 30) and summer/fall period (May 1 to Oct 31) are 10 and 6 mg N/L
respectively. The respective seasonal compliance limit was used in the simulation.”
Thank you for the comments. The Modelling Alternatives Report has been
amended to specify that constant effluent flows of 630 MLD have been used as
follows:

Response is acceptable.

“The following sections describe the numerical models used to calculate dilutions
in the near-field and far-field regions at the average capacity under a constant
flow of 630 MLD.”
30.

31.

th

Additional Comments on Alternative Evaluation Report (Feb 8 2013) Alternative 4 would be hard to balance
hydraulically which is a major disadvantage of this alternative. The Project team will consider this in the Alternative
Evaluation Lake Modelling Report.

th

Additional Comments on Alternative Evaluation Report (Feb 8 2013) The Project Team will confirm the stability of the
performance of the TideFlex type values at cold temperatures with the manufacturer. This will be documented in the

Thank you for the comment. Section 3.4 of the Modelling Alternatives Report has
been amended as follows:

Response is acceptable.

“Should this alternative be selected, ports would need to be sized to allow for
balanced flow between the diffusers in the existing and extended portions of the
diffuser. The technical challenge associated with achieving balanced flow is a
major disadvantage of this alternative.”
Thank you for the comment. The stability of performance at cold temperatures
will be confirmed with manufacturer, and further details will be provided in Phase

Response is acceptable.
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32.

TideFlex TM. Also noted in the interim report, the field testing of the valves will be completed within the warranty
period.
th
Additional Comments on Baseline Modelling Report (Feb 8 2013) The report does not explicitly address uncertainty in
the modelling results. A statement or short discussion of uncertainty should be considered.

Responses

Disposition/Sign-Off

3 of the Class EA.
Thank you for the comment. The following paragraph has been added to the
baseline modelling report (Appendix A):

Response is acceptable.

The User’s Guide for CORMIX states that predictions of dilutions and
concentrations in the effluent plume are accurate to within +/- 50%. However,
comparisons with field data suggest higher levels of accuracy are achieved with
the CORMIX model (Abdel-Gawad, 1985; McCorquodale, 2007). The CORMIX
model is a standard tool approved by the MOE for calculating initial dilution in the
near-field region and, as such, gives a good basis of comparison for performance
of different outfall alternatives.
th

Reference to TP has been added to the captions for the figures showing isopleths
of TRCA data.

Response is acceptable.

th

Thank you for the comment. The reference to Figure 2.2 has been amended to
include the following text:

Response is acceptable.

33.

Additional Comments on Baseline Modeling Report (Feb 8 2013) Add TP as Parameter in Figures 2-4 and 2-5.

34.

Additional Comments on Baseline Modeling Report (Feb 8 2013) Page 21 Figure 2.2 etc. Meaning of dashed lines
should be explained in the Caption.

“grey arrows and dashed lines denote mixing zone when currents move in an
eastern direction and black arrows and dashed lines denote mixing zone when
currents move in an eastern direction”
th

Thank you for the comment. This typo has been corrected in the Interim Report.

Response is acceptable.

th

Thank you for the comment. The text in the Phase 2 Interim Report has been
amended as follows:

Response is acceptable.

35.

Additional Comments on Phase 2 Interim Report (Feb 8 2013)
Section 5.6 Typo “….As flow increase through..” should read “…As the flow increases through…”

36.

Additional Comments on Phase 2 Interim Report (Feb 8 2013)
Page 52 Clarify how the diver can install the duckbill valves without disturbing the plant operation.

“Consequently, there would be no heavy construction equipment required for
installation and there would be no disruptions to the existing operations at the
plant as ports can be removed and added to the diffuser using the existing flanged
connections.”
th

The use of the word “any” has been replaced with “short- or long-term”.

Response is acceptable.

th

Please note that 8 out of 13 SAC members provided input on the questionnaire.

Response is acceptable.

37.

Additional Comments on Phase 2 Interim Report (Feb 8 2013)
Page 59. What does “any” mean in Table 6.2?

38.

Additional Comments on Phase 2 Interim Report (Feb 8 2013)
Selection of Alternatives: There are two inputs to the selection process namely, technical expertise and SAC surveys.
Only 8 out of 16 SAC members filled-in the survey on the weightings of the items in the technical assessment. The
standard error in the mean of these responses can be used to assign an uncertainty to the weightings.
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Responses

Disposition/Sign-Off

1.

December 2012 Tech Memo: Refers to the Updated Baseline Report – Section 5.2.4 of the
June 2012 Phase I Existing Terrestrial and Aquatic Conditions Report was revised to include
the results of a substrate characterization study undertaken by the University of Waterloo
on behalf of Ontario Power Generation. Observations made by the University of Waterloo
were consistent with the observations reported in the June 2012 report and confirmed the
assessment of sediment type originally provided. The results of the University of Waterloo
study do not change the conclusions made about habitat and habitat use in the nearshore
and offshore areas adjacent to the Duffin Creek WPCP and outfall.

We agree, the added information provided within the Updated Baseline Report –
Section 5.2.4 is consistent with the conclusions previously drawn. No edits were
required.

The response is acceptable

2.

December 2012 Tech Memo: Refers to the Evaluation of Alternatives- Overall the Table for
the evaluation of the alternatives for Indicators N1–N5 is difficult to follow.
This may be due in part to the structure of the table and the absence of supporting
information. It seems that some parts of the assessment are either missing or assumed to
be implicit when they are not. Adding some columns that would better reflect the
assessment process would add to transparency.
• Formulation of key questions (e.g., What effect will the alternative solution have on
the nearshore aquatic habitats).
• Identification of Valued Components (VCs) and Key Indicators to focus the assessment.
Valued Components could be fish (or specific fish species) and Key Indicators could be
fish habitat (or temperature or water quality).
• Identification of Effect Pathway that shows the link between the project or project
activity/activities and the VC that leads to answering the key question.
• Review of links between project and project activity/activities to determine if the links
are valid or if there are effects remaining after mitigation.
• Determining residual impacts (i.e., impact remaining after mitigation has been applied)
and their significance.

The response is acceptable

3.

December 2012 Tech Memo: Refers to the Evaluation Criteria - The process of establishing
the Evaluation Criteria (i.e., N1-N5), determining the weighting criteria and weighting the
evaluation criteria is credible. Evaluation criteria and weightings reflect stakeholder
interests. Using a scale of 1 to 5 to rate impacts is also appropriate. However, I would
recommend using whole numbers instead of decimal increments as the latter implies a
higher level of accuracy than is warranted for this approach. Impact ratings could be more
transparent and more systematic. Rating of effects should consider:
• Direction: effect positive or negative
• Duration: Short Term, Medium Term, Long Term, Far Future

We agree and have updated the Phase 2 report and Impact Assessment Table to
further clarify the following :
• Key Effects - the key effects for each alternative solution have been
identified and a list of effects has been included in Table 1 of Appendix C
“Summary of pathways of effect for the evaluation of natural and social
environment impacts”.
• Valued Ecosystem Components (VEC) - Table 1 in Appendix C includes
the identification of Valued Components and key indicators to focus the
assessment.
• Identification of Effect Pathway – Table 1 in Appendix C includes the
Pathway of Effect for each key effect.
• Valid Pathways of Effect – In the revised Impact Assessment (Table 3 in
Appendix C) the valid pathways for each alternative and the effect
remaining after mitigation are described.
• Net (Residual) Effects – in the main body of the Phase 2 report the net
effects are summarized. In the impact assessment table in Appendix C, a
conclusion statement which also describes the net effect is included.
Also, actual calculations of the evaluation process are now provided in the main
body of the Phase 2 report to make it easier for the reader to understand the
calculations in the alternative evaluation.
February 2013 Tech Memo Response: We agree and have updated the Phase 2
report to better describe the process of impact rating. Basically, peer review
comments indicated that more explanation was necessary to define how the
impact ratings would be applied, and suggested that an impact rating be based
on the direction, magnitude (size and geographic extent) and duration of the
impact. Table 6-1 illustrates the overall rating scale used to assess impacts of
each alternative solution. This scale was applied for all applicable technical,
natural and social/cultural impact criteria.

The response is acceptable
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Responses

Magnitude: No Effect, Low Effect, Moderate Effect, High Effect
Geographic Extent: Local, Regional, Greater than Regional

The rating scale is a hierarchy in which negative impacts are ranked from worst
to least, based on magnitude (spatial) and duration (temporal) of impacts. It is a
qualitative scale based on changes from the baseline conditions. A negative
impact means that there is a negative change from the base conditions, while a
rating of 5 indicates either no change (neutral) from base conditions, or a
positive change (i.e. environmental improvement). The magnitude of impacts
considers the size or geographic extent of the impact. A magnitude of “high”
effect is severe and occurs over a broad area (e.g. the Regional Study Area),
where the effects are likely to result in a significant change to an environmental
component (e.g. aquatic populations, recreational users, community health and
safety). A magnitude of “low” effect means only individuals of the species or
some human activities are impacted but not enough to affect the entire species
population or range of activities, while a rating of moderate is judged to be
between a severe and low impact. Duration of impacts assumes that impacts
occur on a short or long-term basis. An impact of “short” duration assumes that
impacts extend to the period of construction, which is estimated to be less than
3 years in duration. In contrast, the “long” impact duration assumes impacts that
extend over the long-term during operations - which is beyond the 3 year period.

To be transparent, ratings should be derived from a systematic and documented analysis.
While this is done to some extent in Table 2 Proposed Technical Evaluation Criteria,
Definitions, Measures, Duration, and Rating Scales, the ratings appear to be subjective and
do not clearly show how conclusions about risk of impacts were reached. Expanding the
description of the rating scheme to include Direction, Magnitude, Duration, and
Geographic
Extent and providing a clear definition for each would improve transparency.
February 2013 Tech Memo: The definition of High, Moderate and Low effects could be
strengthened to be more specific and should be clearly linked to an expected effect on a
receptor (i.e., VEC). The way the magnitude of effect is currently described, it appears to
be linked more to the geographic extent over which the effect occurs than effect on the
VECs. (Tech Memo Page 3)
Note, that the direction of No Effect is Neutral, not Positive, as it is currently stated in
Table 6‐1. (Tech Memo Page 4)
April 2013 Tech Memo: Typically, it is less confusing and more correct to separate
geographic extent and magnitude of effects. The consequences of a local but high
magnitude effect might be considerably different than a low magnitude effect that extends
over a larger geographic area. It would have been better to keep these separate. Definition
of moderate is still too subjective to be of value. The magnitude of an effect should be
linked to some measurable change in the VEC. Presumably, the statement that
“…definition of high, moderate, and low was not specifically linked to VECs in all cases since
VECs do not apply to the technical and financial criteria” means that the magnitude
definitions apply to the assessment of criteria where VECs were identified and that VECs
were not used in the Technical or Financial assessments (Tech Memo Page 4)

Disposition/Sign-Off

Please note that the definition of high, moderate, and low was not specifically
linked to VECs in all cases since VECs do not apply to the technical and financial
criteria.
Also, please note that in Table 6-1, the direction for a rating of 5 is either positive
or neutral impact to account for both situations where there is a positive impact
or no change in impact.
Table 6-1 (Phase 2 Report)
Rating

Direction

Magnitude

Duration

5

Positive/Neutral

No Effect

Short- or Long-term

4

Negative

Low

Short- or Long-term

3

Negative

Moderate

Short- or Long-term

2

Negative

High

Short

1

Negative

High

Long

April 2013 Tech Memo Response: Geographic extent has been separated from
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Responses

Disposition/Sign-Off

the magnitude of effects as you recommended. The revised table is as follows.
Geographic
Rating Direction
Magnitude Duration
Extent
Local,
Short- or Long-term Regional or >
Regional
5
Positive/Neutral No Effect
Local,
Short- or Long-term Regional or >
4
Negative
Low
Regional
Local,
Short- or Long-term Regional or >
3
Negative
Moderate
Regional
Local
2
Negative
High
Short
Regional or >
1
Negative
High
Long
Regional
Please note that this resulted in very minor changes to the assessment ratings,
as geographic extent was originally considered as part of magnitude. However,
as you indicated by separating magnitude from geographic provided less
confusion and more accuracy. Thank you for the suggestion.
Also you are correct in stating “ VECs do not apply to the technical and financial
criteria” means that the magnitude definitions apply to the assessment of
criteria where VECs were identified and that VECs were not used in the Technical
or Financial assessments” Wording of our Phase 2 report has been clarified to
reflect this.
4.

December 2012 Tech Memo: An example of the criteria/rating calculation is provided in
Section 6 but it would be useful to also have the actual calculations for each alternative
category in Section 7.
February 2013 Tech Memo: An example of how the overall rating was derived is presented
in Figure 6‐2 of the Report and the overall ratings for each Alternative are provided in
Appendix F Table 2.
However, the values presented in Figure 6‐3 do not match the values presented in
Appendix F Table 1 or Table 2. Although it is recognized that Figure 6‐3 was intended to be
an example of the calculation, using the actual values would avoid confusion. (Tech Memo
Page 4)

We agree. The Phase 2 report is revised to reflect these comments. Actual
calculations for each category have been added to Section 7. Figure 6-3 has been
revised with generic terms (i.e. “criterion 1”) rather than actual criterion
descriptions.

Response is acceptable
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5.

February 2013 Tech Memo: The scoring method, does not explain how Impact Ratings for
multiple Project Phases (e.g., Construction, Operation) and Effect Pathways are
determined for a particular Alternative. (Tech Memo Page 2)

6.

February 2013 Tech Memo: There are references to Valued Ecosystem Components (VECs)
in Section 6.0 (Table 6‐3 Column 2: “The potential of the alternative solution to impact
valued ecosystem components (VECs) as they pertain to aquatic biota …”) and Section 7.0
(Footnote 1 Section 7.3.1) and a VEC is defined by the Canadian Environmental Assessment
Agency (CEA Agency) as an: “environmental element of an ecosystem that is identified as
having scientific, social, cultural, economic, historical, archaeological or aesthetic
importance”. However, the Report does not explicitly list the VECs that were used in the
assessment or state what they are. It is not clear whether the Evaluation Criteria are
intended to be VECs for the purpose of the assessment. If so, this should be stated
explicitly. If not, VECs that are used in the assessment should be listed. (Tech Memo Page
3)
February 2013 Tech Memo: The Effects Pathway dealing with the disturbance of the lake
bed and entrainment of sediment is a bit misleading. Entrainment of sediment does not,
in itself, cause change in sediment composition as stated in the narrative. (Tech Memo
Page 4 under ‘Effects Pathways’)

7.

April 2013 Tech Memo: The description of Effect Pathways dealing with the effects of
entrained sediment has been improved. However, there are still additional changes that
should be made (Tech Memo Page 4):
1. It should be made clear that physiological stress is not the only factor that could lead to
reductions in fish and benthic invertebrate abundance (Appendix C Table 1 Page 3).
Physiological stress, and sub‐lethal and lethal effects arising from exposure to elevated
suspended sediment concentrations, can result in a reduction in fish and benthic
invertebrate populations.
2. Entrainment does not in itself cause changes in substrate composition. Changes in bed
material are brought about by the deposition of entrained sediment.

Responses
We agree. The Phase 2 report is updated to demonstrate the process of how
impact ratings for multiple phases of the project were determined.
Impacts for both the construction and operation phases were identified and
considered in the overall rating for each alternative. Where multiple effects
were identified resulting in multiple impact ratings within the same alternative,
the most conservative rating was used for the overall rating of the alternative.
For example, in determining impacts to the terrestrial environment (N4) under
Alternative 5, a total of four effects were identified, with ratings of 4, 3, 4, and 4.
For the same alternative, one operational effect was identified, with a rating of
4. Therefore, use of the most conservative impact rating score, resulted in an
overall rating of 3 for impacts to the terrestrial environment as a result of
Alternative 5.
We agree. Key components of the natural and social environment are also
considered to be “Valued Ecosystem Components” (VECs). The full list of VECs is
provided in Appendix C, Tables 1 and 2. A reference to the list of VECs has been
added to Section 7.3 (Natural Environment) and 7.4 (Social/Cultural
Environment).

Edits to Appendix C Table 1 have been made to clarify that the entrainment of
sediments has the potential to result in a change in sediment composition if
those sediments entrained and subsequently deposited are of a different quality
or character compared to those that previously existed.

Disposition/Sign-Off
Response is acceptable

Response is acceptable
VECs for the Natural Environment assessment are listed in
Appendix C Table 1.

Response is acceptable

April 2013 Tech Memo Response:Response to #1 – the wording ‘physiological stress’

has been removed from this pathway of effect as this is not the only factor that results in
reductions of fish/benthos abundance. Authors agree that this is not the only factor that
determines abundance of fish and benthos. Other pathways of effect relating to changes
in fish/benthos abundance (in addition to the pathway referred to here) are included and
described in Appendix C, Table 1: Summary of Pathways of Effect.
Response to #2 – Pathway of effect (Appendix C Table 1) have been edited as follows:
In-water construction activities will disturb lake bed materials and entrain sediment →
entrainment results in increased concentrations of suspended sediments in the water
column → deposition of suspended sediments can result in a change in composition of
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3. It is more correct to state that entrainment of sediment results in increased
concentrations of suspended sediment

Responses

Disposition/Sign-Off

substrate in the area of deposition → change in substrate composition leads to change in
habitat structure and food supply for fish.
Responses to #3 – Pathways of effect (Appendix C Table 1) have been edited as follows:
In-water construction activities will disturb lake bed materials and entrain sediment →
entrainment of sediments results in increased concentrations of suspended sediment →
exposure to increased suspended sediments can result in lethal to sub-lethal effects to
fish and benthic invertebrates → causes a decrease in abundance of fish and benthic
invertebrates.
In-water construction activities will disturb lake bed materials and entrain sediment
→entrainment of sediments results in an increase in suspended sediment
concentrations → deposition of suspended sediments can smother eggs and spawning
areas →smothering of eggs and spawning areas results in lack of spawning success

8.

9.

February 2013 Tech Memo: The Effect Pathway for in‐water use of explosives not entirely
accurate. It is the instantaneous drop in pressure following an in‐water detonation of
explosives which causes adverse effects on fish that are within the area affected by the
explosion. (Tech Memo Page 5 under ‘Effects Pathways’)
Guidelines outlining procedures to determine set back distance and burial depths for
various sizes of charge to avoid overpressures in excess of 100 kPa have been set out in
Guidelines for the Use of Explosives in or Near Canadian Fisheries Waters (Wright and
Hopky 1998). Currently, these represent the best available mitigation for in ‐water use of
explosives. (Tech Memo Page 8)
April 2013 Tech Memo: Consider modifying the description of the effect pathway to
include: In water, detonation of explosives results in a rapid rise to high peak pressures
inthe water column followed by a rapid decay below ambient hydrostatic pressure. This
rapid change in pressure can damage swim bladders and other internal organs and can
result in mortality (Tech Memo Page 10).
February 2013 Tech Memo:
Appendix C Table 3: Criterion N1 Alternative 1: no construction rating included for
Alternative 1. A ‘no effect’ rating has a value of 5, this should be included. (Tech
Memo, Page 5)
This same comment was repeated under:
N2: Impacts to Offshore Zone (Tech Memo Page 5)
N4 : Impact on Terrestrial Environment (Tech Memo Page 11)
N5 : Impact on Species at Risk and Significant Habitats (Tech Memo Page 12 and 13)

Edits to Appendix C Table 1 have been made to clarify that the pathway of effect
to fish relating to the use of explosives is as a result of instantaneous changes to
in-water pressure. Also, under N1, Alternative 4 use of protocols outlined by
Wright and Hopky (1998) in Guidelines for the Use of Explosives in or Near
Canadian Fisheries Waters was included under the mitigation section.

Response is acceptable

April 2013 Tech Memo Response
Further Edits to Appendix C Table 1 include:

In water detonation of explosives causes a rapid rise to high peak pressures in the water
column followed by a rapid decay below ambient hydrostatic pressure → fish can
experience damage to swim bladders and other internal organs where these types of
pressure changes occur to result in mortality of fish

We agree. All criteria in Appendix C (Table 3) were updated to include a rating of
5 where ‘no effect’ was identified.

The response is acceptable
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10.

February 2013 Tech Memo:
Appendix C Table 3: Criterion N1 Alternative 1: Increase in size of UIA mixing zone does not
represent a ‘small’ increase as stated in Appendix C Table 3; however, “I would agree that
the effect of the increase on Nearshore Aquatic Systems is likely to be low. This is because
the mixing zone at both 530 and 630 MLD is still small in comparison to the area of the
nearshore zone as a whole”. (Tech Memo, Page 6)
This same comment was repeated for Alternatives 2 through 5 under criterion N1 – these
parts of the table were similarly updated. (Tech Memo, Page 6,8)
April 2013 Tech Memo:
The revised text still misses the point. Increasing the mixing zone from 4.1 to 5.7 ha. is an
increase of 1.6 ha; it represents a 39% increase in the size of the mixing zone. This is hardly
incremental. The increase can only be considered ‘incremental’ because the mixing zone in
the base case (i.e. the baseline) is small in comparison to the overall area of the nearshore
zone within the LSA. So, even with a 39% increase in size, the mixing zone for UIA is still
small relative to the area of the nearshore zone within the LSA. The magnitude of the
effect is low because:
1. The size of the mixing zone for UIA is small in relation to the size of the nearshore zone
within LSA.
2. The UIA mixing zone does not provide specialized habitat.
3. The UIA Mixing Zone is used by fish on a transient basis.

Responses
February 2013 Tech Memo Response:
We agree. The Conclusion under Criterion N1, for Alternatives 1, 2 and 3 in
Appendix C (Table 3) were edited to state: “Given that the area to be impacted
by an increase in the size of UIA mixing zone is located in an area where fish are
transient and no known specialized fish habitat occurs, the risk of adverse
impacts to fish health is considered low. The residual impact is identified as the
increased size of the mixing zone for UIA in the nearshore zone. However, given
that the increase in extent of area affected by the UIA mixing zone (from 4.1 to
5.7 ha) the increase is considered incremental in comparison to the overall area
of the nearshore zone. The magnitude of impact is considered low. “
This comment was repeated under Criterion N1, Alternatives 2-5.

Disposition/Sign-Off
The response is acceptable

April 2013 Tech Memo Response
Clarification was provided under Criterion N1, for Alternatives 1, 2 and 3 in
Appendix C (Table 3) as follows:
Operation: The pathway of effect considered is:
•

Release of effluent at 630 MLD has potential to impair water quality →
impairment of water quality can result in sub-lethal to lethal effects to fish
and other biota → sub-lethal or lethal effects reduce abundance of biota.
The mixing zone compared to the baseline condition at 630 MLD will be
larger for Unionized Ammonia (UIA) and slightly smaller for TP. UIA within
the mixing zone is of concern to the natural environment because of its link
to toxicity in fish and other biota. The baseline condition of the UIA mixing
zone documented in the Phase 1 Existing Terrestrial and Aquatic Conditions
Report (LGL 2012) was considered small in comparison to the overall area of
the nearshore zone. An increase of 39% in the size of the UIA mixing zone is
predicted as a result of this alternative (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 LSA.
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 LSA;
b) The UIA mixing zone does not provide specialized habitat; and,
c) The UIA mixing zone is used by fish on a transient basis.
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11.

12.

13.

February 2013 Tech Memo:
Appendix C Table 3: Criterion N1 Alternative 1: The Conclusion discusses the sensitivity of
the impact and determines it to be low. Sensitivity of the impact has not been discussed as
a rating criterion anywhere in the Report. (Tech Memo, Page 6)
This same comment was repeated for Alternatives 2 and 3 under criterion N1 – these parts
of the table were similarly updated. (Tech Memo, Page 6)
February 2013 Tech Memo:
Appendix C Table 3: Criterion N1 Alternative 2: Habitat in the area of the existing diffuser
was characterized as being of low quality. “Although this type of bed material is unlikely to
be used as spawning or nursery habitat for most of the cold water species likely to be
present in the area, it is not appropriate to classify it as low quality habitat.” (Tech Memo,
Page 6)

Responses
Impacts during operation have been identified as negative, low in magnitude,
long in duration, and local in geographic extent to result in a rating of 4.
Reference to the term ‘sensitivity’ was removed from Table 1 in Appendix C,
given that this term was not explicitly defined in the Phase 2 Report.

This table has been clarified. The Conclusion and description of impacts under
Criterion N1, Alternative 2 in Appendix C (Table 3) were edited to remove
reference to ‘low quality fish habitat’ and instead make reference to the
conditions as documented in the baseline Natural Environment Report
(Appendix B) to draw the conclusion that use of the area by fish for important
life stages is unlikely.

Disposition/Sign-Off

The response is acceptable

The response is acceptable

February 2013 Tech Memo:
Appendix C Table 3: Criterion N1 Alternative 4: It is not clear whether material excavated
from the trench will be taken to an open water disposal site, side cast, or taken to a
confined disposal facility. This should be stated as it will affect the assessment. (Tech
Memo, Page 7)

This issue has been clarified in Appendix C. It was assumed for the Phase 2 The response is acceptable
evaluation that material excavated from the in-water trench for Alternative 4
will be taken to an open water disposal site. This assumption has been added to
the N1 criterion. Also, the term ‘lake disposal’ has been replaced with ‘open
water disposal’ in the impact assessment matrix (Appendix C Table 3).

April 2013 Tech Memo:
1. Effects of open water disposal still need to be discussed even though they are likely to
be low in magnitude and local in geographic extent, and assuming that the open water
disposal site has been selected in deep water and that the excavated materials meet
environmental criteria for open water disposal. These assumptions are reasonable but
should be stated.
2. The discussion of the entrainment is still not very clear. In ‐water construction will
disturb the bed material and some of the disturbed material will be entrained in the water
column. Since much of the bed material is sand, it will settle out of the water column
quickly. The remaining entrained material will be finer than sand and will remain in the
water column to be dispersed over a broader area by wind and wave action. (Tech Memo,
Page 7)

During Phase 3 of the Class EA, disposal methods will be evaluated in further
detail, and more specific mitigation measures developed.
April 2013 Tech Memo Response
1. Additional clarification was provided under the stated assumptions for open
lake disposal:
Construction - Open water disposal of excavated substrates was assumed in the
assessment of impacts for this alternative. This assumption included that an
appropriate open water disposal site would be sited in deep water and that the
excavated materials would meet environmental criteria for open water disposal.
As previously indicated, during Phase 3 disposal methods will be evaluated in
further detail and more specific mitigation measures developed. A paragraph on
offshore spoils disposal stating the assumptions made was added to Section
7.3.2.5 in the body of the Phase 2 report (excerpt below) to further clarify this
assumption as recommended.
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Responses

Disposition/Sign-Off

Offshore Spoils Disposal
For this alternative it was assumed that lakebed substrates would meet the MOE
requirements for off-shore disposal based on initial chemical analyses from the
drilling program; and that spoils will be disposed of in-lake at an approved offshore location greater than 20 fathoms depth (35m). This practice was accepted
for the construction of the Courtice WPCP outfall. Approval agencies include
Transport Canada, Fisheries and Oceans Canada, Environment Canada, the
Ontario MOE and MNR.
If selected as the preferred disposal option at the time of construction, the
Regions will work with Fisheries and Oceans Canada to confirm that the disposal
location does not contain fish habitat and is not used as a migration route. Spoils
will be transported by barge to the approved disposal site and the bottom of the
barge will open to release material. Spoils deposition will be monitored for
dispersion to minimize impacts to water quality. Barges will not operate in
inclement weather.
Further details on lake disposal compared to on-land site disposal will be
provided in Phase 3.
2. In order to clarify the intent of the use of the word ‘entrainment’ a definition
was provided in Section 7.3.1. of the Phase 2 Report and each of the pathways of
effect related to entrainment were further edited to describe the process of
entrainment → suspension → deposition and the resulting impact.
14.

15.

February 2013 Tech Memo:
Criterion N1 Alternative 4: Although fish that are present in the area will be exposed to
elevated concentrations of sediment, the number of fish present is likely to be low,
particularly as the first response by fish to elevated suspended sediment is avoidance.
Consequently, assessing the effects arising from this Pathway as Moderate is likely
conservative, given the effects description provided in Section 6.3. (Tech Memo, Page 7)
February 2013 Tech Memo:
Criterion N1 Alternative 4: A number of mitigation measures have been identified to
reduce the effect of open trenching. Experience suggests that few measures are effective
in reducing the amount of sediment entrained during trenching activities. Limiting the
duration of the trenching to as short a time as is practical, timing the work to coincide with
periods of calm weather, and avoiding times when fish are expected to be moving through

Agree, Criterion N1 has been clarified. The description of impacts under Criterion
N1, Alternative 4 in Appendix C (Table 3) was edited to include reference to the
likelihood of fish presence (low), anticipated level of suspended sediments (low),
and avoidance response typical of fish to areas of elevated suspended
sediments. The conclusion drawn was that the impact rating for this particular
pathway should be downgraded to ‘low’.
Agree, Criterion N1 has been clarified regarding timing of works. Reference to
avoiding sensitive timing windows for fish was already included in mitigation
prescribed for this alternative in Appendix C (Table 3). Updates were made to
include reference to limiting the duration of in-water works and timing to
coincide with calm weather events.

The response is acceptable

The response is acceptable
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16.

17.

18.

19.

the area are the most effective. (Tech Memo, Page 7)
February 2013 Tech Memo:
Criterion N1 Alternative 4: The magnitude of effects arising from changes in substrate
composition brought about by the deposition of entrained material will be low at worst.
Similarly, the magnitude of effects on benthic invertebrate production arising from the
disturbance of the lake bed during construction, or from the deposit of entrained
sediment, is expected to range from No Effect to Low Effect. The Effect Rating 4 provided
for this assessment is conservative. (Tech Memo, Page 7)
February 2013 Tech Memo:
Criterion N2 Alternative 4: The rationale supporting the assessment that extension of the
existing outfall was expected to have no effect on spawning habitat could be strengthened
by adding a statement that net transport of sediment is along the shore rather than away
from the shore, so that even if habitats in the offshore areas were used for spawning it is
unlikely that they would be affected by sediment entrained during construction. (Tech
Memo, Page 8)
April 2013 Tech Memo:
The statement “…entrainment of sediment towards the offshore zone” is not entirely
correct. Entrainment refers to the process by which surface sediments are incorporated
(i.e., suspended) in the water column. Once entrained, sediments are available to be
transported by currents and wave action to be deposited at other locations (Tech Memo,
Page 15).
February 2013 Tech Memo:
Criterion N2 Alternative 5: The magnitude of the effect of entrainment on fish is more
likely to range from No Effect to Low Effect. The Impact Rating of 4 is considered to be
conservative. (Tech Memo, Page 9)
April 2013 Tech Memo:
To be clear, the original comments did not discuss the effects of entrainment. The
comments were related to the effects on fish exposed to sediment entrained during
construction of the new outfall. Assigning the more conservative impact
rating is acceptable (Tech Memo, Page 16).
February 2013 Tech Memo:
Criterion N2 Alternative 5: The Impact Rating of 4 is considered to be appropriate in
consideration of the effect of entrainment on lakebed substrate (Tech Memo, Page
9).

Responses

Disposition/Sign-Off

We agree. Considering the similar composition and limited depth of entrained
and deposited sediments, we agree that impacts to benthos would be ‘low to no
effect’. However, given that this condition straddles two of the rating scales
(5=no impact and 4=low impact) the more conservative of the two ratings was
chosen. The original rating of 4 in the Appendix C (Table 3) was not changed in
this case.

The response is acceptable

A statement to include reference to the direction of currents along shore was
added to Appendix C (Table 3) under Criterion N2, Alternative 4.

The response is acceptable

April 2013 Tech Memo Response: edit to Criterion N2 Alternative 4 in Appendix
C (Table 3): “would not result in entrainment transport of sediments toward the
offshore zone.”

February 2013 Tech Memo Response: The pathway of effect was updated in
Appendix C (Table 3) and additional detail was provided to reflect the low
likelihood of fish presence and resulting impacts. We agree that impacts are
anticipated to result in low to no effect; however, given that this condition
straddles two of the rating scales (5, no impact and 4, low impact) the more
conservative of the two ratings was chosen. No change was made to the
original impact rating of 4.
April 2013 Tech Memo Response: Comment indicated that “Assigning the more
conservative impact rating is acceptable”. No further edits were made.
The pathway of effect was updated in Appendix C (Table 3) and additional detail
was provided to substantiate the likelihood of entrained sediments being of
similar composition to those in areas of deposition. No change was made to the
original impact rating of 4.

The response is acceptable

The response is acceptable
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20.

21.

22.

Responses

Disposition/Sign-Off

April 2013 Tech Memo:
To be clear, the effects assessed are not the effects of entrainment; rather, they are the
effects on fish habitats associated with the deposition of sediment entrained during
construction. Assigning the more conservative impact rating is acceptable (Tech Memo,
Page 16).

April 2013 Tech Memo Response: Comment indicated that “Assigning the more
conservative impact rating is acceptable”. No further edits were made.

February 2013 Tech Memo:
Criterion N2 Alternative 5: (Comments in reference to the quality of habitat as presented
in Appendix C Table 3). The issue is not the quality of habitat but its suitability for the
specific life stages or life history functions of a given species of fish or other organism. The
sandy lake bed in the area of the outfall is unlikely to support a large biomass of benthic
invertebrates. However, this is not the reason the magnitude of the effect is low. The
magnitude is low because the area being affected is small in relation to the overall area of
similar unaffected habitat and, therefore, the effect will not result in measurable changes
in benthic biomass. The duration of the effect should also be explained, in that the change
is permanent but the effect is short term because of recolonization. The Impact Rating of 4
is considered to be appropriate. (Tech Memo, Page 9)
February 2013 Tech Memo:
Criterion N2 Alternative 5: (Comment in reference to the effect of noise, vibration and
human activity during construction as presented in Appendix C Table 3). The evidence
provided is not sufficient to assess the magnitude of the effects from this disturbance on
the offshore zone as Moderate. (Tech Memo, Page 9)

Edits were made to Appendix C (Table 3) to remove reference to ‘poor’ habitat
and replace with ‘unspecialized’ habitat; focus of the impact was also edited to
indicate the relatively small portion of habitat affected in comparison to the
amount of unaffected habitat of similar type available. Reference to
recolonization was included under consideration of the duration of effect.

Response is acceptable The appropriate changes have
been made in the text

We have reviewed this criteria for alternative 5 and provided more evidence and
justification as follows:
“The extent of disturbance will be small relative to the size of available offshore
habitat and mitigation measures are intended to discourage use of the area by
fish; however, use of drilling to install diffuser ports represents an increased
disturbance in the area compared to the baseline condition. Although the
offshore zone is used on a transitory basis, no specialized habitat for fish is
documented in this area. Consequently, the presence of large concentrations of
fish is unlikely at most times of year. Therefore, the resulting impact to fish
habitat use is considered low in magnitude and of short duration, resulting in an
overall rating of 4.”
We agree that the localized increase in turbidity is low in magnitude and occurs
over a short duration. The original impact rating of 3 was downgraded to reflect
a low impact (4).

Response is acceptable

Criterion N3 Alternative 4: Localized Increase in turbidity and Total Suspended Sediment
(TSS) concentration during the Construction Phase is expected. Duration of the increase is
limited to the period of in‐water work. Main source of turbidity and TSS will be from lake
bed sediment entrained during trench excavation with minor amounts of sediment also
entrained during drilling. Although mitigation measures are unlikely to be successful in
controlling sediment entrainment, the effects on water quality are generally limited to the
immediate area of the work. Due to the short duration of elevated turbidity and TSS, and
the relatively small area affected, an Impact Rating of 3 is considered overly conservative.
(Tech Memo, Page 10)

Response is acceptable
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23.

24.

February 2013 Tech Memo:
Criterion N3 Alternative 5: Similar to Alternative 4, the Impact Rating of 3 for this
Alternative appears to be overly conservative. Concentrations of TSS will be lower during
drilling associated with placement of diffuser ports than for the open cut trenching
required for Alternative 4. The mixing zone for the new Outfall is predicted to be confined
to the near field which will have a positive effect on Water Quality. Impact Rating of 3 for
this Alternative does not appear to be justified. (Tech Memo, Page 10)
February 2013 Tech Memo:
Criterion N4 Alternative 5: Some statements in the assessment appear contradictory. The
rationale provided to support the Impact Rating is not sufficient to justify a rating of High
or Moderate. A clearer description of why the magnitude of the effect is rated as High or
Moderate is required. (Tech Memo, Page 11)
April 2013 Tech Memo:
Risk Assessment and Environmental Impact Assessment appear to be used interchangeably
throughout. They are not the same thing. There may be a high level of risk of erosion, but
that does not necessarily mean that the impacts arising from the erosion are going to be
high in magnitude. This might be a matter of a poor choice of words; however, it is
important to be clear as to whether the assessment is assessing risk or environmental
impact.
Impact rating of 3 is acceptable (Tech Memo, Page 20)

25.

February 2013 Tech Memo:
Criterion N5: Impacts on Species at Risk and Significant Habitats
In the introduction to this section of Appendix C (Table 3) the Project Team indicated that
the assessment of effects of the Alternatives on sensitive habitat would serve as a
surrogate for Species at Risk (SAR). The term “sensitive habitat” was not defined, so it is
unclear if the assessment of effects on sensitive habitat is a viable substitute SAR. Some

Responses

Disposition/Sign-Off

We agree that the localized increase in turbidity is low in magnitude and occurs
over a short duration. The original impact rating of 3 was downgraded to reflect
a low impact (4).

Response is acceptable

February 2013 Tech Memo Response: We agree. Additional detail has been
added to clarify the impacts of this alternative as they relate to construction.
The impact relating to sediment and erosion will be addressed through
mitigation in the form of a Sediment and Erosion Control Plan and best
management practices. However, it is likely that a large volume of highly
saturated spoils will be generated given the size of the excavation and proximity
to the lake. Impacts related to the control of runoff from saturated soils
(erosion) are challenging to assess given the number of unknowns (e.g.
saturation level of soil, exact volumes of soil, rate of soil evaporation and
dewatering). The level of risk for erosion impacts was described as moderate to
reflect this. The Project Team accepts that this is a conservative approach.
The level of impact related to the pathway of effect for breeding success was
reduced given that the area of construction represents a very small proportion
of available habitat of similar type in the area, and that mitigation (timing of
construction to avoid sensitive breeding periods for wildlife) is expected to
greatly reduce impacts as they relate to this pathway. Similarly, the rating of the
use of linkages was reconsidered given the likelihood of maintaining some
degree of passage for wildlife in the area. However, given that construction of
this type is considered to generate noise levels above the baseline condition and
that mitigation is not anticipated to fully address this impact, a moderate (level
3) impact was determined.

The response is acceptable

April 2013 Tech Memo Response: to avoid confusion references to ‘risk’ have
been removed from the impact assessment of criteria relating to Natural
Environment.
February 2013 Tech Memo Response: The term ‘sensitive’ was replaced with
the word ‘significant’ as included in the title of this criterion and in the criteria
description that appears as the first column of Table 3 (Appendix C). ‘Significant
habitat’ is defined under the Criteria column as Environmentally
Significant/Sensitive Areas, Provincially Significant Wetlands (PSWs), Areas of
Natural and Scientific Interest (ANSIs) and Important Bird Areas. This definition

The response is acceptable
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additional clarification of what sensitive habitat” is and what is meant by using the
assessment of effects to “sensitive habitat” as a surrogate for SAR is warranted. (Tech
Memo, Page 12)
April 2013 Tech Memo:
Is the term “important Bird Areas” defined or is there an explanation of what constitutes
an “important” Bird Area? Is this intended to be a reference to nesting areas?
It is self‐evident that there are no spawning or nursery areas for the American Eel in the
area of the project as this species spawns in the Sargasso Sea. Removing this is
recommended.
Since:
• the TRCA indicated that the area may be used by the American eel
• bed material at the site is composed of sand a material known to be preferred
habitat for the Yellow Eel life stage
The statement that specialized habitat for the American Eel does not exist is not justified.

Responses

Disposition/Sign-Off

has been repeated in the introductory paragraph to this section for the
convenience of the reader. The word ‘surrogate’ has been removed and the
sentence has been edited to indicate that the consideration of ‘significant
habitat’ was used to indicate areas where available habitat for SAR may be
present.
April 2013 Tech Memo Response
Important Bird Areas - The identification of Important Bird Areas (IBAs)is a
“scientific-based initiative to identify, conserve, and monitor a network of sites
that provide essential habitat for Canada’s bird populations”(IBA Canada). In
Canada these areas are identified by Bird Studies Canada and Nature Canada
using criteria established by Bird Life International. As described on the group’s
website (http://www.ibacanada.ca/iba), IBAs are used as a tool for identifying
conservation priorities and given the importance of the Lake Ontario shoreline to
bird species these features were included in the screening for ‘Environmentally
Significant/Sensitive Areas’. A description of IBAs (as provided by Bird Studies
Canada) is included below:
Important Bird Areas (IBAs) are discrete sites that support specific groups of
birds: threatened birds, large groups of birds, and birds restricted by range or by
habitat. IBAs range in size from very tiny patches of habitat to large tracts of land
or water. They may encompass private or public land, and they may or may not
overlap partially or entirely with legally protected sites. IBAs are identified using
criteria that are internationally agreed upon, standardized, quantitative, and
scientifically defensible. This gives them a conservation currency that transcends
international borders and promotes international collaboration for the
conservation of the world’s birds. It also makes IBAs an important tool for
identifying conservation priorities, and fostering greater success in the
conservation of bird populations.

26.

February 2013 Tech Memo:
Criterion N5 Alternative 1: According to the introductory section in the Table, the

Specialized Habitat for American Eel – the reference to ‘specialized habitat’
referred to in Comment 25 was meant to encompass both fish SAR considered
under Criterion N5. The purpose of the sentence was to indicate that detailed
mapping of species habitat is not available given the wide range of habitats
utilized during the various stages of the life cycle. This sentence has been
removed from Table 3 (Appendix C) to avoid any confusion.
The comment concerning use of the terms ‘significant’ and ‘sensitive’ was made
under this Alternative and others within the N5 section. All references to

Response is acceptable
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27.

28.

assessment of effects on SAR is based on “sensitive habitat”. However, the conclusion of
the assessment refers to “significant habitat”. Neither term is defined. (Tech Memo, Page
12)
February 2013 Tech Memo:
Criterion N5 Alternative 3: The Conclusion of the assessment indicates that there is a Low
risk of effects, and states that there will be no residual impact to significant habitats.
However, the Impact Rating is 4 appears inconsistent with Table 6 ‐2, where the Impact
Rating for No Impact is 5. (Tech Memo, Page 12-13)
February 2013 Tech Memo:
Criterion N5 Alternative 4: Effects on the American Eel need to be considered. Since the
preferred habitat for the American Eel in freshwater is cobble sand and mud bed material
extending from the high water mark to depths of at least 10 m (COSEWIC 2012), the direct
use of the area in the vicinity of the outfall by Eels cannot be eliminated. Since Yellow Eels
(the life stage that is most likely to occur in Ontario waters) can spend as much as 74% of
their time burrowed in sediment, they can be disturbed by construction activities that
affect the lake bed. However, the effects of construction activities on any Yellow Eels that
might be in the area of in‐water work will likely be low in magnitude because the area of
disturbance is small in comparison to the amount of similar habitat adjacent to the work
site. The Effect Rating of 4 is appropriate. (Tech Memo, Page 13)
April 2013 Tech Memo:
MacGregor 2010 and others indicate that sand is among the preferred substrates for the
Yellow Eel life stage. According to the Phase 1 Report, the lake bed in the area where the
outfall is located is primarily sand. The statement in Appendix C Table 3 that the area does
not contain specialized habitat for the American Eel is not justified. However, the
conclusion that disturbance of the lake bed during construction is likely to have a low
magnitude effect on the American Eel is appropriate in that the area of disturbance is
small in relation to the amount of similar habitat available in the area (Tech Memo, Page
22).

29.

February 2013 Tech Memo:
Criterion N5 Alternative 4: Previous comment on the effects of Alternative 4 on the

Responses
‘sensitive’ were removed and replaced with the term ‘significant’, which was
previously defined under the Criteria description column of Table 3. No change
to that definition was made.
We agree. The conclusion incorrectly uses the phrase ‘low risk of effects’ when
what was intended was a statement to reflect that impacts were assessed to be
low in magnitude. This sentence has been edited to clarify the meaning of the
statement. A negative impact that is low in magnitude and of short duration was
correctly rated as a ‘4’.
February 2013 Tech Memo Response: The pathway of effect that considers the
removal of lakebed substrate and the impact of that effect on the life stage of
the American Eel known as the Yellow Eel was added to the assessment.
Because of the relatively small portion of available habitat the footprint of the
outfall extension represents compared to the amount of unaffected habitat of
similar type available, this is considered to represent an impact low in
magnitude.

Disposition/Sign-Off

Response is acceptable

The response is acceptable

April 2013 Tech Memo Response
Edits to Appendix C Table 3 were made under N5 Alternatives 4 and 5:

Habitat for aquatic SAR in the vicinity of the new outfall diffuser is limited
to sandy substrates suitable for the sexually immature adult stage of
American Eel (Yellow Eel). Atlantic Salmon are assumed to be transitory
to the area and not using the lakebed in this area as specialized habitat.
Impacts to fish SAR relating to this alternative are considered minimal
during construction given that the area of construction is considered to be
small in comparison to the overall area of sandy substrates available in
Lake Ontario. The residual impact associated with operation of the new
outfall relates to the installation of the diffuser on the lakebed, in that it
will occupy an area of potential fish habitat. However, given the relatively
small footprint of the outfall diffuser compared to the area of similar
lakebed available, this residual impact is considered low. This residual
impact is offset by a positive impact related to the improved water quality
associated with this alternative. An overall rating of low impact to SAR
and significant habitats was applied to this alternative.
Edits were made to include consideration of the levels of elevated concentration
of suspended sediments that fish SAR may be exposed to as a result of this

Response is acceptable
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30.

31.

32.

Nearshore Aquatic System and Habitats also apply to the assessment of effects on SAR and
Significant Habitats. Also, confusion between “sensitive habitat” and “significant habitat”
should be clarified. (Tech Memo, Page 13)
February 2013 Tech Memo:
Criterion N5 Alternative 5: The effect of noise, vibration, and human activity on Terrestrial
SAR is assessed as High in magnitude. Rationale for the assessment is not stated. (Tech
Memo, Page 13)

February 2013 Tech Memo:
Criterion N5 Alternative 5: The habitat losses due to the footprint were identified as a
residual effect. The effect of the loss was considered to be Low in magnitude because
there was no specialized habitat in the area affected by the diffuser. The conclusion did
not take into account potential effects on American Eels. The footprint of the diffuser
could result in the loss of habitat used by the Yellow Eel life stage. However, given the
small area occupied by the diffusers and the large area of similar habitat immediately
adjacent to the diffuser, the effects on the area would be virtually no effect. (Tech Memo,
Page 14)
February 2013 Tech Memo:
Note earlier comment about justification re lack of specialized habitat.
February 2013 Tech Memo:
The Summary of Net Effects as presented in Section 7.3.2 was difficult to follow for a
specific Alternative as the narrative lumps all of the evaluation criteria for each alternative
into a single Section. While the assessment of effects of the short listed Alternatives on
each Evaluation Criterion are presented in Appendix C, initial reading of Section 7.3.2 was
confusing and it was difficult to determine whether all of the Evaluation Criteria were
considered and which mitigation measures were being applied. Including a sub heading for
each evaluation criterion used in the assessment of alternatives in Section 7.3.2 would
make this section easier to follow and would eliminate constant cross ‐referencing to
Appendix C. For an Evaluation Criterion where the Alternative had no effect or mitigation
was not required, a simple statement indicating no effect could be included. Where the
Alternative resulted in effects on an Evaluation Criterion, or where residual effects
remained after mitigation, a narrative similar to the ones currently in Section 7.3.2 could
be developed specific to that Evaluation Criterion. (Tech Memo, Page 5)

Responses

Disposition/Sign-Off

alternative (similar to that in Comment 14) and resolution of the terms
significant and sensitive was completed as indicated in Comment 26.
Assessment as it appears in Table 3 (Appendix C) has been edited to include the
rationale for the rating. In the absence of targeted SAR surveys the rating was
based on the screening of potential habitat for SAR species (in the form of
grassland vegetation and the shoreline bluff), Although potential habitat is
present for terrestrial SAR, the short duration of impact (construction) and
application of mitigation (e.g. construction timing to avoid sensitive periods for
SAR, fencing to isolate the work area) was determined to result in an impact low
in magnitude.
February 2013 Tech Memo Response: The pathway of effect that considers the
removal of lakebed substrate and the impact of that effect on the life stage of
the American Eel most commonly found in Lake Ontario (Yellow Eel) was added
to the assessment. Because of the relatively small proportion of available
habitat the footprint of the outfall extension represents compared to the
amount of unaffected habitat of similar type available, this is considered to
represent an impact that is low in magnitude. This rationale is in the impact
assessment table (Appendix C).

Response is acceptable

The response is acceptable

April 2013 Tech Memo Response: This was addressed as part of Comment 28
above.
February 2013 Tech Memo Response: To provide a better understanding of the
evaluation of alternatives, an example impact evaluation for one criterion was
included for each alternative in Section 7.3.2. The selected criterion for the
Natural Environment was ‘Impacts on Nearshore Aquatic Systems and Habitat’
since this was the highest weighted natural environment criterion by the
stakeholders advisory committee. Each example included the pathways of effect,
mitigation, and net effect. Details on the other criteria were summarized in the
Section, while the reader is referred to Appendix C for details. It was felt that
this provided the reader with the best summary of information, without
presenting too much data and details in the main body of the report.

The response is acceptable

April 2013 Tech Memo Response: Comment indicates that response was
acceptable. Edits were made to Section 7.3.2 Summary of Net Effects to
maintain consistency with changes made to Appendix C Table 3 in response to
other comments.
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33.

34.

April 2013 Tech Memo:
The response is acceptable It would be beneficial to add the overall impact rating for the
Alternative to the discussion of Net Effects Nevertheless there are sections in the revised
text that would benefit from additional clarification:
• Alternative 1 Other Natural Environment Impact: Impact occurring during the
Operation Phase of the project are not necessarily “.operational impacts”. Habitat
is not “transient”. It is the use of the habitat by fish that is transient. Earlier
comments regarding the effects of the of the UIA Mixing zone still apply
• Alternative 2 Other Natural Environment Impacts: Statement the there is a
“…moderately low risk…,” of effects on habitat function appears inconsistent with
• assessments of the same effect for other Alternatives
• Alternative 4: Statement regarding effects on benthic invertebrates and avoidance
by fish should be justified.
• Alternative 4: Text states the impact is moderate. However, the impact rating is 4.
• Alternative 5 Net Effects: The discussion of effects of Alternative 5 on the
nearshore zone concluded that there is either no effect or the effect is low in
magnitude with effects ratings of 5 or 4. Then after a relatively cursory discussion
of effects on other components the overall assessment of residual effects
concludes that the residual impacts are moderate. There is little or no explanation
of how this conclusion was reached. The connection that the conclusion is based
on a single statement that the effect of the Alternative 5 on the carbon footprint
for the project was moderate is not easy to identify. Also the intent of statement
about the improvement in water quality offsetting effects on the carbon footprint
is unclear.
February 2013 Tech Memo:
A number of terms such as “moderately low risk impact”; “minor impact”; “low sensitivity
impact”;”moderate sensitivity impact” etc. appear throughout the text. These terms have
not been defined in any of the effect descriptions. Use of terms in the evaluation that have
not been defined can be confusing and should be avoided. (Tech Memo, Page 5)
February 2013 Tech Memo:
Weight Scores for all of the Alternatives assessed were summarized in Figure 7 ‐1. The
figure illustrates the combined and weighted scores of each Evaluation Criterion (i.e., N.1
Effects on Nearshore Aquatic Systems and Habitat; N.2 Offshore Aquatic Systems and
Habitat; Water Quality etc.) for each Alternative. Data used to prepare Figure 7 ‐1 are
presented in Appendix F Table 2. It would be helpful to include a summary table showing
each Alternative along with Weighting, Impact Rating, and Weighted Score for each
Evaluation Criterion along with Figure 7‐1. (Tech Memo, Page 5)

Responses

Disposition/Sign-Off

Agree, all reference to these terms has been removed from the Phase 2 Interim
Report.

Response is acceptable
Terms appear to have been removed from the Text.

Agree, a summary table for each criteria category has been added to include
weighting, impact rating, and weighted score.

Response is acceptable

The identified transcription and arithmetic errors in the summary tables have
been corrected.
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Responses

Disposition/Sign-Off

April 2013 Tech Memo:
There are transcription and arithmetic errors in the summary tables which change
the final ratings for the Alternatives
Impact Rating for Alternative 5 presented in Table 7‐4 is 3.7, whereas it is 3.49 in Table 7‐
8.
Impact Rating for Alternative 4 in Table 7‐4 is 4.0, whereas it is shown as 3.86 in Table 7 ‐
8

35.

31.1% of 3.86 is 1.2. The value 1.26 is presented in Table 7‐8. 1.26 is 31.1% of 4.055 which
is the value presented in Table 7‐4 (Tech Memo, Page 26)
February 2013 Tech Memo:
Activities related to the drilling of holes to install diffuser ports are not well defined.
Consequently, it is difficult to understand the magnitude of the effect. The type of drilling
that will be undertaken is not described, nor is the manner in which drill cuttings will be
managed. There is also no indication as to the volume and composition of the cuttings.
(Tech Memo, Page 9)

The following description has been added to Appendix C, Table 3, Criterion N2,
and Alternative 5.
“Construction activities for this alternative as they pertain to an offshore
footprint are limited to the installation of 0.5m diameter diffuser ports along a
700m portion of the outfall. This entails use of a drill operated from a barge to
drill into the outfall approximately every 10-20m to insert the diffuser ports. The
spoils from the drilling would be transferred to the barge (approximately 550m3)
and would require open water disposal.”

Response is acceptable. However, the description of the
activity remains fairly superficial and lacking in detail. It is
expected that additional information will be made
available during Phase 3 if it is applicable

Further details on the construction of preferred solutions will be developed and
described in Phase 3 of the assessment.
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SCHEDULE C CLASS ENVIRONMENTAL ASSESSMENT TO ADDRESS THE LIMITATIONS OF THE DUFFIN CREEK WPCP OUTFALL - PHASE 2 – PEER REVIEW
TECHNICAL REPORT: ALTERNATIVE EVALUATION AND IMPACT ASSESSMENT – GEOTECHNICAL
General Comment – Geotechnical Peer Review
1.

Regarding criterion T.2 (Ease of Implementation), the two measures do not necessarily directly correlate: (1)
ease of constructing the alternative, and (2) ease of getting approvals and permits.
Generally speaking, tunnel construction is a relatively complex activity that carries with it a degree of risk and
uncertainly that could result in a low rating on the measure of construction ease. However, an advantage of
tunnelling is often its reduced impact on surface features that could result in a higher rating for ease of
approval.

2.

Regarding criterion N.6 (Geotechnical impact), the specific measure of “lakebed slope stability” is very narrow
in scope, and in the context of this particular lakebed environment, it is not considered to be a significant risk
for any of the alternatives. Consideration should be given to broadening the measure – perhaps to “lakebed
disturbance”, as this would encompass the risk of uncontrolled ground loss during tunnelling and the impacts
on the lakebed from dredging activities that are associated with an outfall extension. Another geotechnical
measure that could be incorporated into this criterion is the potential effect of geotechnical conditions on
construction schedule and cost. Finally, the definition for the “Risk of releasing of underground gases” might
be better defined as “Risk of encountering hazardous gases underground”.

Responses

Disposition/Sign-Off

Ease of implementation of an alternative depends on both
regulatory requirements and ease at which it can be
physically implemented. We agree that these two
measures do not necessarily correlate.

Use of the more conservative of the ratings for the
measures associated with a specific criterion is considered
an appropriate means to address the issue raised in the
comment.

The approach that we have taken to be consistent across
all evaluation criteria is that where multiple measures
were identified resulting in multiple impact ratings within
the same alternative, the most conservative rating was
used for the overall rating of the alternative. For example,
in determining the ease of implementation for Alternative
5 (new outfall) the ease of constructing the new outfall
would have moderate impacts/risk over a short period of
time since it is a standard construction method used for
this application (rating of 3). The ease of getting approvals
and permits poses low impact/risk since there is minimal
disturbance to the lakebed (rating of 4). Therefore, use of
the most conservative impact rating score, resulted in an
overall rating of 3.

The Impact Assessment Matrix (Appendix C – Table 3)
incorporates this approach in the discussion of the Impact
Assessment and the Mitigation Measures.

We agree. The measures for N.6 have been updated to
include: risk of lakebed disturbances; and risk of
encountering hazardous gases underground. We have
described impacts related to ground loss and
dredging/excavation impacts.

Table 6-3 in the Interim Phase 2 Report – Draft Version 1
has incorporated the suggested change to the measures
indicators associated with criterion N.6 (Geotechnical
Impact)

Please also note that aspects of construction schedule (i.e.
allowable timing window for open cut construction
between July 1 and September 15) has been taken into
consideration in ease of implementation (T.2).
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Review of Alternative Methods

Peer Review of Class Environmental Assessment to Address Outfall
Capacity Limitations at the Duffin Creek Water Pollution Control Plant
Alex McCorquodale*, P.Eng., P.E., Ph.D.
jmccorqu@cox.net
November 15, 2013

General
This review will consider the adherence to the Class EA process. For Phase 3 this means assessing
alternative methods of achieving the preferred solution. This process involves: development and
application of the technical methods, assessment criteria, assessment metrics and the documentation of
the process, peer review of the documentation and input from the public.
The overall approach to achieve the water quality and hydraulic objectives for average day flows up to
630 MLD was to provide plant process upgrades and to modify the existing outflow to improve the initial
mixing.
This review assesses the alternative methods for the implementation of the preferred outfall alternative
proposed in the Class Environmental Assessment (EA). The preferred alternative for the diffuser is:
The modified existing outfall which will achieve the MOE requirement of an initial dilution of 20:1 or
better for average day flows up to 630 MLD with a TP limit of 0.5 mg/L or an annual average of 311
kg/day.
This preferred alternative also satisfies an MOE criterion that the alternative should not be worse than
the existing conditions. In addition to satisfying the 20:1 dilution, the outfall must have the hydraulic
capacity to discharge the peak flow associated with the average day flow of 630 MLD.
The major parameters of concern are: Total Phosphorous (TP) and Un-ionized Ammonia (UIA). The
compliance limits are based on TP (0.5 mg/L at 630 MLD) and Total Ammonium (5 mg/L Summer). It is
desirable that the PWQOs (20 ug/L for TP and 20 ug/L for UIA as NH3) be met in the near field. To
ensure that the near field concentrations of TP are not worse than the baseline as the average day flows
increase to 630 MLD, the plant is required to limit the TP average annual mass loading to 311 kg/d. The
EA Report indicates that the existing outfall/diffuser with all 63 ports open has the hydraulic capacity for
the peak flows at an average day flow of 630 MLD; however, the MOE criterion of 20:1 initial dilution
would not be achieved at this flow. Modifying the diffuser with variable port nozzles would permit the
MOE criterion to be met up to 630 MLD.

Detailed Comments
Phase 3 Evaluation Approach
The approach is summarized in Figure 1 (reproduced from the Class EA Report). A meeting with the Peer
Reviewers was held on September 16, 2013 as indicated in the process chart Figure 1.
1

Figure 1. OVERALL PHASE 3 EA APPROACH
The Alternative Methods of implementing the preferred outfall alternative are:
1. Opening and installing variable opening valves (e.g. TideFlex valves) at 38 nozzles of the existing
diffuser at the beginning of the project and progressive opening and installing additional
variable opening valves as the average day flow increases.
2. Opening and installing variable opening valves (e.g. TideFlex valves) at all of the 63 nozzles of
the existing diffuser at the beginning of the project.
The Class EA Report lists the advantages and disadvantages of these two methods. The main advantage
of Method 1 is that it provides better initial dilution during the period when the average day flow is less
than 630 MLD. This increase in dilution in Method 1 starts at about 10% and decreases to zero at an
average day flow of 630 MLD. This difference in dilution is caused by the higher energy head and nozzle
momentum associated with flow through fewer valves; it is a real difference but it is similar to the
uncertainty of about 10% in the CORMIX model. On the other hand Method 1 may require 2 or 3
installation contracts while Method 2 will require only one contract. I agree that with the extended
period for installation in Method 1, there is a greater risk of deterioration of the flanges where the
2

valves are to be installed. The CORMIX Model shows that both diffuser installation methods achieve the
MOE Criterion of 20:1 for flows up to 630 MLD. The CORMIX Expert Systems Model that was applied
here is a state-of-the-art method of assessing the initial dilution for the staged diffusers such as the one
at Duffin Creek. Both Methods provide the hydraulic capacity for the peak flows but Method 2 provides
this capacity up front while Method 1 provides it as needed. The cost is nearly the same for Methods 1
and 2.
The extent of the far field TP plume is strongly dependent on maintaining TP mass loading (311 kg/day)
as the Plant flow increases. To ensure that this compliance limit is achieved, two methods of
implementing the phosphorous control have been reviewed. These are:
•
•

Phosphorous removal by a single point addition of iron salts.
Dual point phosphorous removal by dosing both the primary and secondary streams with ferric
and/or ferrous chloride.

The report indicates that the dual point phosphorous removal system can be easily modified to use
either ferrous or ferric chloride, and to add polymer to the secondary stream to increase suspended
solids removal and further enhance phosphorous removal.

Conclusions
The methodology for the design with respect to the outfall modelling and impacts generally follows the
previously accepted Class EA approach. An objective rating scheme has been used to make the
decisions.
I agree with the recommendation of Method 2 for the implementation of the modifications to the
outfall diffuser; this Method has a lower risk of delays and cost increases since it will involve only one
contract and will have a shorter period for possible deterioration of the flanges.
The dual point phosphorous removal strategy with polymer should provide the necessary phosphorous
removal control to maintain the compliance loading of 311 kg/day.

*FMI Endowed Professor for Environmental Modeling, University of New Orleans, LA, 70148, LA,
USA
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