
 
 

 
DUFFIN CREEK WPCP ADVISORY COMMITTEE MEETING #5 

THURSDAY, MARCH 31, 2022 (3:00PM TO 5:00PM) 
VIRTUAL MEETING VIA MICROSOFT TEAMS 

 

MINUTES 
 
IN ATTENDANCE – ADVISORY COMMITTEE MEMBERS 
Mike Rabeau, The Regional Municipality of York 
John Presta, The Regional Municipality of Durham   
Anneliese Grieve, Strategic Environmental Planning Solutions 
Joanne Dies, Pickering Ajax Citizens Together to Protect Our Water (PACTPOW) 
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Mike Molinari, Town of East Gwillimbury 
Barry Laverick, Town of Whitchurch-Stouffville 
Victoria White, City of Oshawa 
Jaime Acosta, City of Vaughan 
Matthew Gaskell, Town of Whitby 
Susan Clearwater, Durham Environmental Advisory Committee (by phone) 
Daniel Wilkinson, King Township 
Waqas Ahmad, City of Pickering 
 
REGRETS 
Cameron Richardson, Town of Ajax 
Eddy Wu, City of Markham 
 
GUESTS 
Adrienne Willoughby, Jacobs 
Ansel Bather, Jacobs  
Antonio Albornoz, Jacobs 
Mukund Padhye, The Regional Municipality of York 
Soyuz Mitra, The Regional Municipality of York 
Tavis Nimmo, The Regional Municipality of Durham 
Roger Inacio, The Regional Municipality of Durham 
Julie White, Ministry of the Environment, Conservation and Parks (MECP)  
Andrea Kirkwood, Ontario Tech University 
 
FACILITATOR, Anneliese Grieve, Strategic Environmental Planning Solutions 
 
RECORDING SECRETARY, Elaine Bell, The Regional Municipality of Durham     
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INIT. BY AGENDA ITEM / TOPIC ACTION 
 Meeting commenced at 3:02 p.m. 

 
Meeting facilitated by Anneliese Grieve 
 

 

 
 
 
 

A. Grieve 
 
 
 

ITEM #1 
 
INTRODUCTIONS 
 
The Facilitator Anneliese Grieve opened the meeting by thanking 
everyone for attending meeting No.5 of the Duffin Creek WPCP Advisory 
Committee being held virtually via Microsoft Teams. Everyone was 
informed of the meeting protocol for participating in a virtual meeting and 
advised that the meeting is being recorded and live streamed.  
 
Welcome the following new members to the Duffin Creek WPCP 
Advisory Committee 
• Waqas Ahmad, City of Pickering  
• Daniel Wilkinson, King Township  
 
Welcome the following guests to the meeting 
• Antonio Albornoz, Jacobs 
• Andrea Kirkwood, Ontario Tech University 

 

 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 

A. Willoughby 
 

 
 
 
 
 
 
 
 

ITEM #2 
 
PRESENTATION AND DISCUSSION OF PROJECT STATUS UPDATE 
 
On behalf of York and Durham Regional Municipalities, Adrienne 
Willoughby, Jacobs provided a PowerPoint presentation titled 
“Presentation and Discussion of Project Status.” The full 
presentation is attached to these minutes and will also be available for 
viewing on the project website www.durham.ca/outfallea  
 
Highlights of the presentation included 
 
OUTFALL DIFFUSER UPGRADES PROJECT  
• Purpose of this upgrade is to improve the treated effluent dispersion 

into Lake Ontario. 
• 25 diffusers were upgraded with variable opening check valves in 

July/August 2021. The remaining 38 diffuser ports will be upgraded 
with the new check valves starting June 2022. 

• Full details of this project and the presentation can be found in the 
September 23, 2021, minutes of the Duffin Creek WPCP Advisory 
Committee. 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 

http://www.durham.ca/outfallea
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PHOSPHOROUS REDUCTION ACTION PLAN (PRAP) 
IMPLEMENTATION UPGRADES PROJECT 
• All PRAP Implementation upgrades take place within the liquid 

treatment process at Duffin Creek WPCP.  
o First upgrade is the addition of various ferric chloride dose points 

to enhance the chemical phosphorus removal performance and 
provide operational flexibility.  

o Second upgrade is the addition of polymer to the primary clarifiers 
to improve primary treatment performance during wet weather 
events. 

o Third upgrade is the installation of density current baffles in the 
Stage 1&2 secondary clarifiers to improve secondary treatment 
performance during wet weather events. 

• The PRAP upgrades were identified during the PRAP study at Duffin 
Creek WPCP which looked at optimization opportunities from 2017 to 
2019. The study included a desktop modelling study as well as a 
comprehensive field study. The project is now moving to full 
implementation of the upgrades.  

• All permits and approvals are complete. The MECP issued a new 
Environmental Compliance Approval (ECA), a Pre-Start Health and 
Safety Report was completed as per the Ontario Ministry of Labour, 
and a Site Plan approval was received from the City of Pickering. 
Construction started in January 2022. 

• Purpose of the ECA document is to provide a summary of all new 
treatment works at the plant. It is also the main regulatory permit that 
outlines the criteria for effluent quality at the plant. The ECA was 
updated to include the upgrades at Duffin Creek WPCP over the next 
five years.  

• With the optimization upgrades currently happening at the plant, the 
Regions can now commit to meeting lower effluent objectives and 
limits in the plant effluent.  

• The current ECA monthly objective of 0.6 mg/L and limit of 0.8 mg/L 
for effluent total phosphorus that the plant is required to meet with a 
load limit of 311 kg/d will stay in effect until the PRAP upgrades are 
complete.  

• Phase 1 of the new ECA objectives and limits will come into effect 
when the PRAP upgrades are complete (2023/2024). The plant will 
be required to meet a seasonal average concentration objective of 
0.35 mg/L and limit of 0.50 mg/L from April 1 to August 31. This was 
based on the seasonal Cladophora growth in Lake Ontario. The 
annual average objective is 0.35 mg/L and limit is 0.45 mg/L. Load 
limits will decrease to 284 kg/d. 

• Phase 2 of the new ECA requires a change to the seasonal average 
concentration limit from 0.50 mg/L to 0.45 mg/L to be in line with the 
annual concentration objective. It will take effect when the Biosolids 
Treatment Replacement project is complete.  
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A. Grieve 

• When an Incinerator at Duffin Creek WPCP is offline for 
maintenance, the plant uses the primary clarifiers to store solids until 
another Incinerator is brought back online. During those times of 
Incinerator maintenance, phosphorus removal performance is more 
challenging. A proposal was presented to the Ministry who agreed to 
allow more flexibility with phosphorous limits until the Incineration 
upgrades are complete.  
 

Asked what the difference between an objective and a limit is?  
Adrienne Willoughby explained that an objective is what the plant is 
designed to do and what the plant strives to achieve on a day-to-day 
operational basis. A limit is regulatory. If the plant is not compliant with 
the required limit, there are potential repercussions, and the operator is 
required to report to the Ministry. The situation is documented, and an 
action plan developed so it does not happen again.  
 
• The construction contract for the PRAP upgrades was awarded to 

North America Construction (NAC) and started January 2022. 
• The high-level overview of the construction plan with photos and 

critical path was discussed and is identified in the PowerPoint 
presentation attached to these minutes.   

• While the primary and aeration tanks are offline for construction 
activities, the contractors will be inspecting the structural integrity of 
the tanks and assessing the state of the equipment to identify if 
repairs are required to ensure they are in proper working order.  

• The PRAP upgrades are on track to be completed by the end of 
2024 or sooner. 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 

ITEM #3 
 
PRESENTATION AND DISCUSSION OF PLANT PERFORMANCE 
INFORMATION  
 
On behalf of York and Durham Regions, Adrienne Willoughby, Jacobs 
provided a PowerPoint presentation titled “Presentation and 
Discussion of Plant Performance Information” The full presentation 
is attached to these minutes and will also be available for viewing on the 
project website www.durham.ca/outfallea  
 
Refer to the PowerPoint presentation attached to these minutes to 
review the 2021/2022 plant performance final effluent total phosphorous 
(TP) concentration and loads and the final effluent soluble reactive 
phosphorus (SRP) concentration and loads.  
 
 
 

 
 
 

 

http://www.durham.ca/outfallea
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A. Willoughby 
Highlights of the presentation included 
• The performance objective and limits displayed in the charts are 

based on the previous ECA and will stay in effect until the PRAP 
upgrades are complete (i.e., a monthly objective of 0.6 mg/L and 
limits of 0.8 mg/L for effluent total phosphorus).  

• The presentation also demonstrates that the plant is readily 
achieving the new (not yet in effect) performance objective and limits 
which are 0.35 to 0.45 mg/L.  

 
 
 
 
 
 
 

 
 
 
 
 

A. Kirkwood 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ITEM #4 
  
PRESENTATION AND DISCUSSION OF WESTERN DURHAM 
REGION COASTAL WETLANDS 
On behalf of Ontario Tech University, Andrea, Kirkwood, provided a 
PowerPoint presentation titled “Presentation and Discussion of 
Western Durham Region Coastal Wetlands.” The full PowerPoint 
presentation is attached to these minutes and will also be available for 
viewing on the project website www.durham.ca/outfallea 
  
Highlights of the presentation included 
• A wetland is an area where soils are water saturated. While the 

water changes the chemistry and physical nature of the soils those 
sediments tend to have reduced oxygen levels. Wetlands can also 
be perceived as ecosystems that are transition zones.  

• Wetland’s hydrology is influenced by the amount of water such as 
rain, snowmelts, creeks, and rivers.  

• Marshes are the most productive ecosystem on the planet. They are 
never short of water and nutrients tend to be higher. They support 
plant growth and attract biological activity bringing energy into the 
system.  

• Another function of the wetlands is they have capacity for 
biofiltration. Primary vegetation and micros in the wetlands have an 
important role in the transformation of the nutrients that come into the 
ecosystems. Vegetation helps to slow sediment matter when it’s 
trapped in the wetlands. Therefore, by the time the water flows out to 
the stream or the lake, the water tends to be clearer and cleaner. 

• Wetlands are the most threatened and stressed ecosystems in 
Ontario. Areas where the land was cleared for agricultural purposes 
destroyed the wetlands.  

• There are three main types of wetlands in the Great Lakes  
o Barrier Beach – sandy beach barriers along the coastal region 
o Drowned River Mouth (Riverine) – most common  
o Lacustrine – is a smaller lake cut off from the larger lake 

• In Durham Region, from 1990 to 2020 there has been a lot of 
urbanization which affects the quality and ecological function of the 
wetlands because of disruption during building and construction. The 

 
 
 
 
 

 
 
 

https://can01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.durham.ca%2Foutfallea&data=04%7C01%7CElaine.Bell%40durham.ca%7C1f2b783ac0154069a85508da1d6dfe28%7C52d7c9c2d54941b69b1f9da198dc3f16%7C0%7C0%7C637854655502584078%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=IrCM89IwpQIUecL2BE64kUnjFjGk2Z%2Fhsh2ZON%2BpnAI%3D&reserved=0
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S. Clearwater 
 
 

modification of stormwater infrastructure can take the place of what 
natural wetlands were doing with respect to flood control and 
sedimenting out runoff.  

• Durham Region Coastal Wetland Monitoring Project focused on four 
main marshes in the Durham Region: Rouge, Frenchman’s Bay, 
Duffin’s Creek and Carruthers Creek. Three of those marshes are 
considered drowned river mouth. Frenchman’s Bay is considered a 
barrier-beach lagoon. The Duffin Creek WPCP is located directly 
beside the wetlands. All the wetlands are considered provincial, 
historical areas that are heavily fragmented. 

• A lot of valuable information was gathered during the study approach 
and analyzed to determine what happens to the water as it moves to 
and through the marshes. TRCA has collected data since 2006. 
Refer to the PowerPoint presentation to view the water quality 
patterns at the four regional marsh sites during the study approach.  

• For the two drowned-river marshes (Duffin’s and Rouge) there was a 
general pattern of increased concentrations of phosphorous, nitrogen 
and suspended solids on average in the marsh sites compared to the 
tributary sites which is the water coming in from the creeks. It tends 
to be higher in nitrate and PH so by the time water flows through to 
the marsh there are increases in other variables.  

• Frenchman’s Bay which is the barrier-beach lagoon has a gradient 
from the tributary to the lake where the highest concentrations of 
water quality variables (phosphorous and nitrogen) are highest at the 
tributary sites. By the time it reaches the lake, there are lower 
concentrations. 

• The internal marsh sites on average tend to have higher 
concentrations of phosphorous. 

• Carruthers Creeks shows higher concentration of phosphorous, 
nitrogen and e.coli coming from the tributary. 

• The original source of wetland nutrients is from the landscape. The 
wetland watersheds are being developed and modified by human 
activities, which is a major source of nutrients.  

• Wetlands can be important bioreactors that transform nutrients 
sourced from the landscape (e.g., transforming nitrate to nitrogen 
gas via microbial denitrification).  

• Decomposition of organic matter (e.g., decaying plant matter) is an 
important function of wetlands. Wetland bacteria use the organic 
matter as food and energy source and consumes oxygen in the 
process. Thereby dissolved oxygen in the water can be depleted and 
phosphorous sediments can be released through internal nutrient 
loading due to the anoxic conditions.  

 
Asked the question if it was possible to engineer wetlands along the 
shoreline where there is a higher algae population? Andrea Kirkwood 
responded that when wetlands are healthy and function properly, they 
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A. Kirkwood 
 
 
 
 
 
 
 
 

 
 

 
 

W. Ahmad 
 
 
 
 
 
 
 
 

J. Acosta 
 
 

can be very helpful in storing nutrients. However, the coastal wetlands 
are degraded to various degrees and should be studied to find out how 
degraded they are to determine how they are functioning. Restoration 
and mitigation efforts to improve their function should be considered 
following field studies and evaluation. There is the possibility that 
constructive wetlands could play an important role in mitigating runoff 
into the lake and the potential for the costal wetlands to be doing a much 
better job retaining the nutrients. Algae is not currently being studied by 
this group. MECP and Environment Canada are currently studying 
Cladophora along the shores of Lake Ontario. Cladophora does not 
grow in the wetlands. 
 
• The original source of the nutrients to the wetlands is from the 

watershed. The wetlands themselves are bioreactors churning and 
transforming nutrients (nitrogen and phosphorus). When the wetland 
serves as a nutrient sink, the higher concentrations of nutrients in the 
tributary are absorbed by the marsh thus reducing nutrients entering 
the lake. 

• Next steps and future research will focus on legacy phosphorous in 
the wetlands being released through internal loading. Ontario Tech 
University and TRCA have received funding from MECP as part of 
the Canada Ontario agreement to do a more detailed study of the 
wetlands to measure the dissolved oxygen and to find out if anoxia is 
happening and when is it happening during different seasons.  

 
Asked to explain the remediation process of the wetland and how 
successful is the remediation process in restoring a wetland so it 
functions optimally, and can a structure be developed on it? Andrea 
Kirkwood noted that during urban development, a wetland may be 
replaced with a stormwater management pond for flood control and 
some water quality treatment. If using a wetland for flood mitigation, a 
larger area of land is required. There still needs to be containment of the 
flood waters.  
 
The City of Vaughan is interested in promoting the health of the 
wetlands. For the purpose of recharge, what would be the optimum flow 
and parameters required to maintain the health of the wetland? Andrea 
Kirkwood noted there is a growing interest from developers in exploring 
wetlands for what they do as ecosystem servicers and are starting to 
think more about engineering stormwater management ponds with areas 
that function like wetlands. In going forward think about incorporating 
and naturalizing areas for flood mitigation, water quality which would be 
a combination of wetlands and ponds.  
 
The Facilitator thanked Andrea Kirkwood for the informative presentation 
of Western Durham Region Coastal Wetlands.  
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J. Presta 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ITEM #5 
 
NEW BUSINESS 
 
YORK-DURHAM SEWAGE SYSTEM (YDSS) PRIMARY TRUNK 
SEWER TWINNING ENVIRONMENTAL ASSESSMENT 
 
On behalf of York and Durham Regions, John Presta provided an 
update on the YDSS Primary Trunk project. Refer to the detailed 
diagram titled “York-Durham Sewage System (YDSS) Primary Trunk 
Sewer Twinning Environmental Assessment” which is in the 
PowerPoint presentation and is attached to these minutes. 
 
Highlights of the project included 
• The Environmental Assessment (EA) for the YDSS Primary Trunk 

project will commence this year (2022). 
• York and Durham Regions are co-owners of the Primary Trunk. 
• The Primary Trunk was previously twinned within York and Durham 

between the York/Durham Line on the west boundary and to the 
intersection of Valley Farm Rd. and Finch Ave on the eastern project 
limit. This project was known as the Southeast Collector Trunk 
Sewer Project.  

• As part of the Asset Management Plan for the Primary Trunk Sewer, 
it is essential that this trunk sewer be properly maintained and is in 
good operation. It is an essential service in conveying wastewater 
from both York and Durham Regions.  

• The trunk crosses major transportation corridors in the Durham 
Region which includes CN, Metrolinx GO Train Railways, Highway 
401, and Bayly Street, Regional Road 22 in Pickering. 

• The rehabilitation of the Primary Trunk requires twinning to maintain 
the conveyance of flows and enable a full inspection of the existing 
trunk sewer.  

• Based on the field inspection and the condition of the southern 
portion of the Primary Trunk Sewer, rehabilitation work is estimated 
to be required in the 10–15-year time frame. 

• Both York and Durham Regions will initiate a Class Environmental 
Assessment (EA). The primary objective will be to identify a corridor 
for the Primary Trunk Twinning so the property acquisitions can 
commence as appropriate. Potential alternative alignments will be 
reviewed. Mitigation measures will be established to minimize 
impacts.  

• There is currently significant redevelopment planned within the City 
of Pickering. It is therefore critical that the alignment for the twinning 
of the Primary Trunk be planned for and protected at this time.  

• The EA will also provide a servicing plan to accommodate additional 
conveyance capacity in the Primary Trunk to meet the Official Plans 
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* 
 
 
 
 
 
 
 
 

S. Clearwater 
 
 
 
 

of both York and Durham Regions and to increase the overall 
security of the system.  

• The EA will be co-managed by staff from both York and Durham 
Regions. A request for proposal is currently being prepared. The 
preliminary schedule at this time is subject to change based on 
stakeholder and regulatory consultation. The RFP will be issued April 
2022. The assignment will be awarded August 2022. The project will 
commence September 2022. With an estimated project completion in 
2 years, Q3 (2024) 

• Project updates will be provided as the EA progresses. 
 
ACTION ITEM 
Jaime Acosta what is the approximate diameter of the Primary Trunk? 
John Presta will follow up regarding this question and provide an update 
in the minutes.  
POST MEETING UPDATE 
John Presta reported that the Primary Trunk has a pipe diameter which 
ranges from approximately 2,600 mm at the at the north end of the 
project at the Finch Ave. and Valley Farm Road intersection to 3,100 
mm at the south end entering the Duffin Creek WPCP. 
 
Asked if this is new construction? Will it change the location? Is the trunk 
already at capacity and that’s why it is being increased? Is it a result of 
York Region Waste coming in or because of increased development and 
has it always been on the books? John Presta explained that the 
twinning of the Primary Trunk was started as part of the Southeast 
Collector project in York and was twinned within the western part of 
Durham which ended at Finch Ave. and Valley Farm Road intersection. 
The planned EA for Twinning the Primary Trunk will result in new 
construction. The planned twinning is to establish an alignment south of 
that area where the construction stopped for the Southeast Collector to 
the Duffin Creek WPCP. This project has been in the long-term capital 
forecast. 
 

 
 
 
 
 
 
 
 
 
 
 
 

J. Presta 

 
 

ITEM #6 
 
NEXT MEETING – DUFFIN CREEK WPCP ADVISORY COMMMITTEE 
 
The Facilitator Anneliese Grieve asked the committee members to think 
about what they would like to have presented at the next meeting. 
 
For meeting #6, the Facilitator Anneliese Grieve will canvass the 
members for an October/November 2022 meeting date from 3:00pm to 
5:00pm. 
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 ADJOURNED 

 
There being no further business to discuss, the meeting was adjourned 
at 4:43 p.m.  
 

 

 
* Denotes Action Item – refer to Action Items attached to these minutes 
 
Attachments to these Minutes include: 
A) Duffin Creek Water Pollution Control Plant Advisory Committee Meeting No.5 Presentations 
B) Terms of Reference – Duffin Creek WPCP Advisory Committee – Version 2 – Revised April 18, 2022 
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Duffin Creek WPCP Advisory Committee Meeting #5  
Thursday, March 31, 2022 - (Attachment A)
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Agenda 

Item Presenting Organization Time

1 Welcome & Introductions for New Attendees Facilitator 3:00 – 3:10

2 Presentation and Discussion of Project Status Jacobs 3:10 – 3:40

3
Presentation and Discussion of Plant Performance 

Information
Jacobs 3:40 – 3:50

4
Presentation and Discussion of Western Durham 

Region Coastal Wetlands 

Toronto and Region 

Conservation Authority 
3:50 – 4:50

5 New Business Facilitator 4:50 – 4:55

6 Next Meeting Facilitator 4:55 – 5:00



1. Welcome & Introductions for New 
Attendees



2. Presentation and Discussion of Project 
Status 
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Summary of Phosphorus Reduction Action Plan (PRAP) and 
Outfall Diffuser Upgrades

Upgrade Purpose Status

1
Install variable-diameter 
check valves on outfall 
diffusers

Improve treated effluent 
dispersion in Lake Ontario 

In progress:
• 25 duckbills were installed in 

2021
• Remaining 38 will be 

installed starting June 2022

2
Upgrade ferric chloride dose 
points

Enhance chemical phosphorus 
removal and provide operational 
flexibility In progress:

• Construction commenced 
January 20223

Add polymer to primary 
clarifiers 

Improve primary treatment 
performance in wet weather

4
Install density current baffles 
in secondary clarifiers 

Improve secondary treatment 
performance in wet weather 
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PRAP Liquid Treatment Upgrades 

Preliminary Treatment

Primary Clarifiers Bioreactors Secondary Clarifiers

Disinfection

Raw

Wastewater

Treated

Effluent

Polymer

Return Activated Sludge

Waste Activated Sludge

Ferric chlorideFerric chloride

Solids 

Treatment

Polymer

1 12

3

PRAP Upgrades: 

1. Ferric chloride dose points upgrades

2. Polymer addition to primary clarifiers

3. Density current baffles in secondary clarifiers
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Permits and Approvals – PRAP Upgrades  

Agency Name of Permit or Approval Status 

Ministry of Environment, 
Conservation and Parks

Environmental Compliance 
Approval (ECA) Sewage 

Complete

Ontario Ministry of Labour
Pre-Start Health and Safety 
Report (PSR)

Complete

City of Pickering Site Plan Approval Complete 
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Environmental Compliance Approval (ECA) Sewage Update

•Revised ECA No. 5547-C43QV9 was issued from the Ministry of 
Environment, Conservation and Parks (MECP) on October 26, 2021

•Revised ECA describes the construction upgrades that will be 
completed over the next 5+ years:

– PRAP upgrades

– Outfall upgrades

– Upgrades to solids management systems: 

• Biosolids Treatment Replacement Project (biosolids incineration)

• Digester upgrades 
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New ECA Objectives and Limits for Total Phosphorus (TP)

Previous ECA New ECA – Phase 1 New ECA – Phase 2

TP Parameter Objective Limit Objective Limit Objective Limit

Monthly Average 
Concentration mg/L

0.6 0.8 N/A N/A N/A N/A

Seasonal Average 
Concentration mg/L 
(April 1 – August 31)

N/A N/A 0.35 0.50 0.35 0.45

Annual Average 
Concentration mg/L

N/A N/A 0.35 0.45 0.35 0.45

Annual Average Mass 
Loading kg/d

N/A 311 N/A 284 N/A 284

Notes 
These objectives and limits 
remain in effect until PRAP 

upgrades are complete. 

New objectives and limits come 
into effect once PRAP 

upgrades are complete. 

New seasonal average limit 
comes into effect once 

Biosolids Treatment 
Replacement Project is  

complete. 
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PRAP Liquid Treatment Upgrades – Construction Update

•Construction contract for PRAP upgrades was awarded to North 
America Construction Ltd. (NAC) for $8.2 million

•Construction started January 2022

2022 2023 2024

Part 1: Critical Path Stage 3 Works 

Q1 2022 – Q3 2022

Part 2: Critical Path Stage 1&2 Works

Q3 2022 – Q2 2023

Part 3: Non-Critical Path Works

Q2 2022 – Q3 2023

Contractor’s Overall Schedule

Completion Q4 2023

Original Estimated Project Duration

Completion Q3 2024

Testing and 

Commissioning

Schedule Contingency
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Construction Update

Trains 1-2 Trains 3-4 Trains 5-6 Trains 7-8
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•Activities completed to 
date: 

– Train 10 and 11 upgrades

– Equipment and concrete 
tank inspections 

•Upcoming activities:

– Train 9, 12-14 upgrades

– Preparation for upgrades 
in Trains 1-8

– Equipment and concrete 
tank inspections 
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Construction Photos – New Ferric 
Chloride Dose Points 

New 3-way valve as installed for 
ferric chloride dose point

Concrete coring above new ferric 
chloride dose point
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Tank and Equipment Inspections  

Primary Clarifier 10 Concrete Tank Primary Clarifier 10 Clarifier Mechanism

•While tanks are offline for construction, equipment and concrete is 
being inspected to inform the scope and timing of future upgrades 
that may be required 
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Tank and Equipment Inspections  

Aeration Tank 10 Diffuser InspectionAeration Tank 10 Diffuser Testing 
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Tank and Equipment Inspections  

Secondary Clarifier 18 (Train 10) after cleaningCleaning of Secondary Clarifier 18 for 
inspection (Train 10)
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PRAP Implementation Schedule and Status

• Regions are on track to complete the project within the 5-year schedule 
required by the Ministry of the Environment, Conservation and Parks

Task Duration / Status

Preliminary design Complete

Detailed design Complete 

Permitting and approvals Complete

Tendering and construction contract award Complete

Construction – PRAP upgrades In progress

Total project implementation 
On track to be completed by November 2024 
or earlier 
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Questions?



3. Presentation and Discussion of Plant 
Performance Information
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2021/2022 Plant Performance: Final Effluent Total 
Phosphorus (TP) Concentration and Loads

Summary of 2021 Performance

Annual average effluent TP concentration 0.28 milligrams per litre (mg/L)

Annual average effluent TP load 94 kilograms per day (kg/d)

Seasonal average effluent TP concentration (Apr – Aug) 0.29 mg/L

Seasonal average effluent TP load (Apr – Aug) 92 kg/d
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2021/2022 Plant Performance: Final Effluent Soluble 
Reactive Phosphorus (SRP) Concentration and Loads

Summary of 2021 Performance

Annual average effluent SRP concentration 0.13 mg/L

Annual average effluent SRP load 44 kg/d

Seasonal average effluent SRP concentration (Apr – Aug) 0.14 mg/L

Seasonal average effluent SRP load (Apr – Aug) 44 kg/d
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Questions?



4. Presentation and Discussion of Western 
Durham Region Coastal Wetlands 



Western Durham 
Region Coastal 
Wetlands: What 
does long-term 
monitoring tell us?

Presented by: Andrea Kirkwood
Co-authors: Katie Thomas, Tyler Harrow-Lyle and Krista Chomicki



Land Acknowledgement
I would like to acknowledge the lands and people of the Mississaugas of Scugog Island First
Nation. I am thankful to be welcomed on these lands in friendship. The lands I am situated on are
covered under the Williams Treaties and are the traditional territory of the Mississauga, a branch of
the great Anishinaabeg Nation, including Algonquin, Ojibway, Odawa and Pottawatomi. These lands
remain home to a number of Indigenous nations and people who have cared for Turtle Island, also
known as North America, from before the arrival of settler peoples. Most importantly, I remember the
history of poor treatment and a lack of friendship with Indigenous peoples, and this history is
something we are all affected by as Treaty People. Our past defines our present, but if we move
forward as friends and allies, then it does not have to define our future.

Ontario Tech Indigenous Education and Cultural Services



What is a Wetland?

• Wetlands are areas where 
soils are water-saturated for a 
sufficient time to alter the soil 
properties
• Water logged soils have reduced 

oxygen levels
• A wetland can also be defined 

as a transition zone between 
upland and permanently 
flooded ecosystems



Wetlands: Hydrology
Wetland structure and 
dynamics are ultimately 
controlled by hydrology

• Amount of water 
stored/flowing

• Rate of water movement
• Seasonality of water 

inundation and 
persistence



Wetlands: Marshes

• Marshes are one of the 
most productive
ecosystems on earth

• Biofiltration
• Vegetation slows down flow, 

traps sediments and take up 
certain pollutants

• Microorganisms transform 
pollutants



Wetland Ecosystem Services



Wetlands: Human Impacts
• Wetland loss
• Wetland degradation

• Nutrient/Contaminant loading
• Salinization
• Vegetation removal
• Thermal alteration
• Non-indigenous invasive 

species
• Hydrologic modification
• Habitat fragmentation

Photo © Leonid Ikan Phragmites australis (Common Reed)



Great Lakes Coastal Marshes

Barrier Beach

Drowned River Mouth (Riverine)

Lacustrine



Coastal Wetlands in Durham Region

• All coastal wetlands in 
Lake Ontario are 
degraded to varying 
degrees
• Water quality
• Invasive species
• Sedimentation
• Modifications

Land-use Change in Durham Region (1990-2020)



* Rouge and Duffin’s undergoing Restoration Efforts

Rouge Frenchman’s Duffin’s Carruther’s

Type Drowned River 
Mouth

Barrier Beach 
Lagoon

Drowned River 
Mouth

Drowned River 
Mouth

Size (ha) 56 39 78 ~11

Watershed (ha) 33,289 1,652 28,653 3,690

Watershed:size 594 42 367 335
Vegetation type Marsh 64%

Swamp 36%
Marsh 99%
Swamp 1%

Marsh 88% Marsh 24%
Swamp 76%

Water Quality Fair Fair Fair Poor

Trending Improving Mixed Improving Mixed

Durham Region Coastal Wetland Monitoring Project
• Long-term monitoring of 15 wetlands in the region:

• Water and sediment quality
• Watersheds and land-use
• Submerged aquatic vegetation
• Aquatic macroinvertebrates
• Fish
• Breeding amphibians and birds



Duffin’s Creek Wetlands Complex

• Duffins Creek Wetland 
complex is designated 
as a Provincially 
Significant Wetland
• Based on wetland 

function and societal 
value

• Fragmented, 
degraded, but still a 
PSW

Source: cbc.ca



Study Wetlands

Duffins Marsh (DRM)

Carruthers Marsh (DRM)

Rouge Marsh (DRM)

Frenchmans Bay Marsh (BBL)



Study Approach
Sampling generally 
occurred between 2006 and 
2018
• FB not sampled in until 2008

• No marsh sampling between 2011 and 
2014

Monthly (May - November)

Water quality 
• Nutrients (TP, PO4, TN, TKN, NO2, 

NNO, NH3/NH4)

• Environmental measures (pH, 
alkalinity, conductivity, suspended 
solids)

• Biological (E.coli)

Confluence of River and Marsh Marsh Site Closest to Lake

M4

M3

M2
ML

M5

M4 M3

M2 ML

M5

M4 M3

M2
ML

M2 ML

M5

TM

TM
Duffin’s Marsh (DRM)

Carruthers Marsh (DRM)

Rouge Marsh (DRM)

Frenchman’s Bay Marsh (BBL)

TM

TM

Internal Marsh Sites



Carruthers Marsh - DRM

Duffins Creek Marsh - DRM

Frenchmans Bay Marsh - BB

Rouge Marsh - DRM

Long-term Water Quality Patterns across Marsh Sites

Thomas et al. (submitted)



Duffins Creek Marsh - DRMRouge Marsh - DRM

Water quality patterns show distinct differences in 
function between marsh types

Group means for key water quality 
parameters 

TKN NH3/NH4 TP PO4 NNO E.coli

Rouge Marsh
Confluence of tributary and marsh 0.61 0.06 0.05 0.010 0.49 204
Internal marsh 0.88 0.09 0.08 0.015 0.16 60
Confluence of marsh and lake 0.61 0.06 0.06 0.010 0.46 213
Duffin’s Creek Marsh
Confluence of tributary and marsh 0.61 0.04 0.04 0.006 0.42 166
Internal marsh 1.05 0.09 0.13 0.016 0.12 42
Confluence of marsh and lake 0.46 0.04 0.04 0.006 0.40 140

Thomas et al. (submitted)



Carruthers Marsh - DRM Frenchmans Bay Marsh - BB

Water quality patterns at internal marsh sites show 
distinct functional differences between wetlands
Group means for key water quality 
parameters 

TKN NH3/NH4 TP PO4 NNO E.coli

Carruther’s Marsh
Confluence of tributary and marsh 0.75 0.07 0.07 0.014 0.31 228
Internal marsh 1.00 0.10 0.11 0.018 0.21 117
Confluence of marsh and lake 0.90 0.09 0.09 0.017 0.23 102
Frenchman’s Bay Marsh
Confluence of tributary and marsh 1.10 0.12 0.12 0.011 0.36 304
Internal marsh 0.75 0.08 0.07 0.006 0.18 35
Confluence of marsh and lake 0.42 0.04 0.03 0.003 0.24 7

Thomas et al. (submitted)



©TheWetlandInitiative

Quick Primer on Wetland Nutrient Processing

• Nutrient fate is 
strongly driven by:

• biological activity
• redox conditions

• Bioavailable forms of 
nutrients released:

• decomposition
• anoxic conditions



Inferring Anoxia from Nutrient Profiles

Similar relationships between 
nutrient species at DRM:

1. Negative correlations between 
Nitrate+Nitrite (NNO) and 
Dissolved Organic Carbon (DOC)

2. Positive correlations between 
Dissolved Reactive Phosphate 
(PO4) and Dissolved Organic 
Carbon (DOC)

Thomas et al. (submitted)



Dissolved 
Reactive 

Phosphorus
(mg/L)

Ammonia+ 
Ammonium

(mg/L)

Nitrate+Nitrite
(mg/L)

Dissolved 
Organic 
Carbon
(mg/L)

Carruthers Marsh - DRMRouge River Marsh - DRM Frenchmans Bay Marsh - BBLDuffins Creek - DRM

Thomas et al. (submitted)



Are coastal wetlands net sources
or net sinks of nutrients? 

Duffin’s Marsh (DRM)

Rouge Marsh (DRM) Carruther’s Marsh (DRM)

Frenchman’s Bay Marsh (BBL)

Celled Marshes Non-Celled Marshes



How do the marshes influence nutrient 
loadings to the nearshore of Lake Ontario?

Rouge River Marsh - DRM

ML

TM



Next Steps and Future Research
• Modelling the data to determine:

1. Role of seiche events and periodic 
anoxia in driving shifts in nutrient 
loading to Lake Ontario

2. Role of climate change and land-
use in driving water quality 
variability in the study marshes

• MECP-funded project to measure 
nutrients and dissolved oxygen 
dynamics in the study marshes



Questions?



5. New Business
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York-Durham Sewage System (YDSS) Primary Trunk Sewer 
Twinning Environmental Assessment 



6. Next Meeting
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Terms of Reference
Duffin Creek WPCP Advisory Committee

1. Introduction

The Duffin Creek Water Pollution Control Plant (WPCP) Advisory Committee (AC) is being 
formed for the purposes of consultation during implementation of the Phosphorus Reduction 
Action Plan (PRAP).  The AC will comprise of representative agencies, municipalities, local 
interest groups, and conservation authorities.  This document sets out the Terms of Reference 
for the AC.

2. Background

The Regional Municipality of York and the Regional Municipality of Durham (the Regions) 
undertook a Schedule C Class Environmental Assessment (Class EA) to address outfall 
limitations at the Duffin Creek Water Pollution Control Plant (WPCP).  The Environmental Study 
Report (ESR) for the Outfall Class EA recommended optimizing the existing secondary 
treatment processes at the Duffin Creek WPCP to enhance phosphorus removal, and to 
upgrade the outfall diffusers.  Following the posting of the ESR for the Outfall Class EA, the 
Regions undertook a PRAP Study from 2016 to 2019.  The PRAP Study identified the specific 
action items for the plant to undertake in order to optimize the existing secondary treatment 
processes.

The Minister of the Environment, Conservation and Parks (MECP) has concurred with the 
Regions’ recommendations from the Outfall Class EA and the PRAP Study.  The Regions are 
now planning to proceed with implementing these recommendations.  

3. Mandate

The mandate of the AC is to review and provide comments on information related to the 
implementation of the PRAP.  This information may include plant performance reports, website 
materials, consultation materials and the results of water quality research.  The AC is 
established by the Regions in accordance with these Terms of Reference.  Committee members 
are guided by the approved Terms of Reference.

4. Responsibilities of the Advisory Committee

In fulfilling their mandate, AC members will be responsible for the following:

 Reviewing all relevant project materials in a timely manner;

 Attending and participating in all AC meetings; and

 Providing input and advice to the Regions on information presented and any other
information relevant to the project in a timely manner.

Duffin Creek WPCP Advisory Committee Meeting #5
Thursday, March 31, 2022 - Attachment B)
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5. Responsibilities of the Regions

In fulfilling their mandate, the Regions will be responsible for the following:

 Maintaining the list of AC membership;

 Scheduling the AC meetings, issuing meeting invitations and agendas to AC members, and 
posting a notice of the AC meetings on the project website at least two weeks prior to a 
meeting;

 Providing the AC with relevant project information for review at least ten days prior to each 
AC meeting, including at a minimum: 

– The monthly average total phosphorus (TP) and soluble reactive phosphorus (SRP) 
effluent concentrations and loads for the Duffin Creek WPCP;

– An explanation for any exceedances of the monthly TP objective in the environmental 
compliance approval;

– A verbal or written report on any research undertaken and results with respect to water 
quality and Cladophora algae in the nearshore of Lake Ontario at the Ajax-Pickering 
waterfront; and

– Updates on the implementation of the PRAP; 
 Providing a copy of the final Terms of Reference to the Director of the MECP’s 

Environmental Assessment and Permissions Branch; 

 Producing minutes for each AC meeting within two weeks of each meeting and publishing 
minutes on the project website.  Meeting minutes will include: 

– A summary of information provided by the Regions or other committee members at the 
meeting;

– A summary of concerns raised, questions asked, or comments made by the members of 
the AC; 

– A summary of responses at the meeting to the concerns raised, questions asked, or 
comments made, if any; and

– Any follow-up or steps to be taken by the Regions or AC members as a result of the 
meeting.

6. Advisory Committee Membership

The AC will include representatives from organizations that have an interest in the Duffin Creek 
WPCP Outfall Class EA and PRAP Study.  Each organization may appoint one member of the 
organization to sit on the AC.  One alternate can be appointed to attend meetings when the 
designated member is not available.  The number of members sitting on the AC have been 
defined based on the Minister’s decision letter and to facilitate and encourage effective 
discussion during AC meetings.

Other technical advisors from the Regions and their consultant may attend meetings as required 
based on the materials to be discussed at each meeting.  A facilitator appointed by the Regions 
will attend each meeting.  The AC membership is summarized in Table 1.
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Table 1: AC Membership
Member Name Alternate Member Name Organization

Mike Rabeau Mukund Padhye The Regional Municipality of York

John Presta Tavis Nimmo The Regional Municipality of Durham

Anneliese Grieve Anneliese Grieve Strategic Environmental Planning Solutions

Joanne Dies Pickering Ajax Citizens Together to Protect Our Water (PACTPOW)

Krista Chomicki Toronto Region Conservation Authority (TRCA)

Cameron Richardson Michael Sawchuck Town of Ajax 

Waqas Ahmad Déan Jacobs City of Pickering

Mike Molinari Town of East Gwillimbury 

Eddy Wu City of Markham 

Barry Laverick Town of Whitchurch-Stouffville

Victoria White Meaghan Harrington City of Oshawa

Jaime Acosta Emilie Alderman City of Vaughan

Daniel Wilkinson Township of King

Matthew Gaskell Town of Whitby

Susan Clearwater Durham Environmental Advisory Committee

7. Advisory Committee Term and Meetings

The AC will be in effect during project implementation and for three years after the secondary 
treatment optimization project has been in operation, or until AC members no longer wish to 
participate.  AC meetings will be held approximately two to four times per year during this 
timeframe.  AC members can send delegates or alternates to meetings.

The AC meetings will be held at the Region of Durham’s Headquarters (605 Rossland Road 
East, Whitby, ON L1N 6A3) or virtually via Microsoft Teams.   

8. Project Website

Notices of AC meetings and meeting minutes will be posted on the project website at 
www.durham.ca/outfallea. 

9. General Guidelines for the Advisory Committee

1. The AC is an advisory group established to provide input and advice to the Regions on the 
information presented to the AC. 

2. While the AC will provide input and advice to the Regions throughout the project, final 
decisions about AC procedures and project implementation will rest with the Regions.

3. The Regions recognize that there are diverging views with respect to this project and that 
the AC will not reach consensus on all discussion topics.  Any disagreements with respect to 

http://www.durham.ca/outfallea
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the Regions’ decisions will be documented in the meeting minutes.  Anytime a consensus 
emerges during discussion, it will also be documented. 

4. The Regions will attempt to incorporate the AC’s input and advice as appropriate.  Where 
the Regions choose a different course of action on an issue, the AC will be provided with an 
explanation of the Regions’ decision.

5. The AC will be open to the public and streamed live over the internet. Representatives will 
sit at the designated meeting table.  Non-members of the AC will sit in the designated public 
seating area. Copies of all meeting summaries will be posted on the project website (see 
link above). 

6. AC meetings will be organized and conducted by a facilitator.  The facilitator’s role is to 
conduct these meetings in an objective and neutral manner that provides all participants 
with a fair opportunity to participate in the discussions.  

7. Meeting minutes will be taken by a resource to be provided by the Regions.  AC members 
will work through the facilitator to review minutes prior to posting.

8. Discussion Ground Rules:

 AC members are encouraged to express the views and policies of their host 
organizations in a respectful manner, rather than their personal opinions.  AC members 
must feel free to express these ideas without fear of being misquoted outside of the 
meetings.

 Once an issue or problem has been dealt with, the issue is closed and should not be 
reintroduced at subsequent times unless new information is tabled that makes a 
compelling case for the issue to be re-visited. Dissatisfaction with the conclusions is not 
reason enough to revisit the issue.

 All AC members must agree to be respectful of each other, including being respectful of 
the opinions, positions, and legitimacy of each other’s roles and responsibilities.  This 
does not mean they have to agree with each other, but simply respect each other’s 
rights to be there and to hold different opinions.  The approach should be one of 
critiquing ideas, not individuals in a respectful manner. 

 All participants should treat each other as equals, regardless of “rank” or position in their 
respective organizations.

9. Some Information Not for Distribution:

By and large, most of the information presented by the Regions will be available for public 
distribution.  However, there may be some information that members will be asked not to 
distribute because it is of a confidential or draft nature at a given point in time.  Members will 
be asked to limit the sharing of this information within their organization and to not share this 
information with anyone outside of their associated organization. Any comments on 
confidential or draft material must only be issued to the Regions. 
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10. Spokesperson for the AC:

AC members are encouraged to provide advice and comments to the project team.  It 
should be noted that materials that are presented to the AC members (apart from 
confidential or draft material as indicated) will also be made available to the general public 
and media.  In the event a media inquiry is made to an AC member regarding the project, 
AC members are strongly encouraged to refer the media to one of the Regions’ 
Communications departments as follows:

Regional Municipality of Durham: Regional Municipality of York:  
Joanne Paquette Cathy Downard-Palmer
1-905-668-7711 x 3732 1-877-464-9675 x 75502
joanne.paquette@durham.ca cathy.downard-parmer@york.ca

11. AC Member Replacements or Alternates:

In view of the multi-year time lines for the AC term, AC member replacements may be 
required due to changing circumstances. In order to provide continuity between AC 
meetings, each member is asked to delegate one alternate. This alternate would attend 
sessions in which the appointed member was unable to attend.  It is the AC member’s 
responsibility to brief their alternate and the alternate is expected to follow the views and 
opinions expressed by their organization.  AC member alternates are to adhere to the AC 
Terms of Reference as these apply to AC members and AC meetings. 

12. Disclosure of Pecuniary Interest:

For the purposes of the AC, "pecuniary interest" means a situation or circumstance where a 
person, or someone related to the person, could derive a monetary benefit from the person's 
involvement in the AC or a decision or action of the AC.  Related persons include those 
related by blood relationship (as that term is defined by s. 251 of the Canadian Income Tax 
Act), marriage, common-law partnership, or adoption.  A pecuniary interest also exists 
where the person is a shareholder in, or a director or senior officer of, a corporation, 
association or business that does not offer its securities to the public, or has a controlling 
interest in or is a director or senior officer of a corporation, association or business that 
offers its securities to the public, and the corporation, association or business has a 
pecuniary interest.  Monetary benefit is not necessarily limited to acquiring money, and can 
include benefits such as an increase in value of securities or other financial instruments, 
employment or business opportunities, or preventing or limiting a potential loss or liability.

Where an AC member, either on his or her own behalf or while acting for, by, with or through 
another, has any pecuniary interest as defined above, whether direct or indirect, in any 
matter and is present at an AC meeting at which the matter is the subject of consideration, 
the AC member, shall, prior to any consideration of the matter at the meeting, verbally 
disclose the interest and its general nature, excuse themselves from discussion on the 
matter and not attempt in any way, whether before, during or after the meeting, to influence 
the discussion on any question in respect of the matter.

mailto:joanne.paquette@durham.ca
mailto:cathy.downard-parmer@york.ca
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10. Revision History

Date Version No. Notes

February 20, 2020 0 Original

February 4, 2021 1 Updated membership list

Updated meeting location to include virtual meetings

April 18, 2022 2 Updated membership list


	March.31.2022.Duffin.Creek.WPCP.Advisory.Comm.FINAL.Minutes
	DuffinCreekWPCP_AdvisoryCommittee_Meeting5_31Mar2022.Attach.A)
	Agenda 
	Welcome & Introductions for New Attendees
	Presentation and Discussion of Project Status �
	Summary of Phosphorus Reduction Action Plan (PRAP) and Outfall Diffuser Upgrades
	PRAP Liquid Treatment Upgrades 
	Permits and Approvals – PRAP Upgrades  
	Environmental Compliance Approval (ECA) Sewage Update
	New ECA Objectives and Limits for Total Phosphorus (TP)
	PRAP Liquid Treatment Upgrades – Construction Update
	Construction Update
	Construction Photos – New Ferric Chloride Dose Points 
	Tank and Equipment Inspections  
	Tank and Equipment Inspections  
	Tank and Equipment Inspections  
	PRAP Implementation Schedule and Status
	Questions?
	Presentation and Discussion of Plant Performance Information
	2021/2022 Plant Performance: Final Effluent Total Phosphorus (TP) Concentration and Loads
	2021/2022 Plant Performance: Final Effluent Soluble Reactive Phosphorus (SRP) Concentration and Loads
	Questions?
	Presentation and Discussion of Western Durham Region Coastal Wetlands 
	New Business
	York-Durham Sewage System (YDSS) Primary Trunk Sewer Twinning Environmental Assessment 
	Next Meeting

	Duffin.Creek.Advisory.Comm.Meeting5.PRAP_AdvisoryCommittee_TOR_v2_18Apr2022.Attach.B)
	1. Introduction
	2. Background
	3. Mandate
	4. Responsibilities of the Advisory Committee
	5. Responsibilities of the Regions
	6. Advisory Committee Membership
	7. Advisory Committee Term and Meetings
	8. Project Website
	9. General Guidelines for the Advisory Committee
	10. Revision History


