Essex Region Conservation Authority
Board of Directors

Meeting Agenda

Meeting Date:

Thursday, November 10, 2022

Time:

6:00 pm

Location and Details:

Council Chambers, County of Essex Civic Centre

List of Business
1.

Call to Order

2.

Land Acknowledgement

3.

Declarations of Pecuniary Interest

4.

Approval of Agenda

5.

Hearings

6.

7.

Page Number

1-3

A.

Convene as the Hearing Board

B.

Reconvene as the ERCA Board of Directors

Adoption of Minutes
A.

ERCA Board of Directors

4-11

B.

Executive Committee

12-16

C.

Conservation Ontario Council

17-22

Business Arising from the Previous Minutes
A.

BD 25/22 Demonstration Farm Update

8.

Announcements

9.

Delegations
None
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23-32

Essex Region Conservation Authority
Meeting Agenda

10.

Board of Directors
November 10, 2022

Presentations
None

11.

Reports for Approval
A.

BD 26/22 Summary of Proposed Changes associated with Bill 23,
More Homes Built Faster Act, 2022

33-38

B.

BD 27/22 2023 Meeting Schedule

39-40

C.

BD 28/22 Equestrian Use on Multipurpose Trail (Greenway)
County Rd 15 Entrance

41-48

BD 29/22 Draft Essex Region Phosphorus Management Plan

49-178

D.
12.

Reports for Information
A.

BD 30/22 Financial Activities for the Nine Months ended
September 30, 2022

179-191

B.

BD 31/22 ERCA Transition Plan Update

192-195

C.

BD 32/22 Donation of Collavino Conservation Area

196-197

D.

BD 33/22 Watershed Management Services Activities Report
for September and October 2022

198-203

E.

Environmental Registry Reports
None

F.

Correspondence
None

13.

Committee of the Whole
None

14.

New Business

15.

Other Business
A.

Next Meeting

The next regular meeting of the ERCA Board of Directors will be held December 8, 2022,
starting at 6:00 p.m. at the Essex Civic Centre.
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16.

Board of Directors
November 10, 2022

Adjournment

Tim Byrne, CAO/Secretary-Treasurer

Upcoming Events
•

December 8, 2022, Board of Directors Meeting
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Meeting Date:

Thursday, September 8, 2022

Time:

6:00 pm

Location and Details:

Council Chambers, Civic Centre, Essex

Attendance
Members Present:

Absent:
Regrets:

Staff Present

Others

Tania Jobin (Chair)
Kieran McKenzie (Vice-Chair)
Peter Courtney
Michael Prue
Morley Bowman
Chris Vander Doelen
Laura Lucier
Larry Patterson
Leamington TBD
Dayne Malloch
Jeewen Gill

Tracey Bailey
Len Janisse
Mark Carrick
Sue Desjarlais
Larry Verbeke
Joe Bachetti
Jim Morrison

Ed Sleiman

Tim Byrne, CAO/Secretary-Treasurer
Nicole Kupnicki, Corporate Services, Human Resources Manager/EA
Kevin Money, Director Conservation Services
Danielle Stuebing, Director Community and Outreach Services
James Bryant, Director Watershed Management Services
Dan Jenner, Regulations Coordinator
Ashely Gyori, Regulations Analyst
Sydney Clackett, Regulations Analyst
Shawn Taylor
Jeff Malott

1. Call to Order
Good evening and welcome to the September 8, 2022, meeting of the ERCA Board of Directors.
I will call the meeting to order. Thank you all.
2. Land Acknowledgement
I’d like to begin by acknowledging that this land is the traditional territory of the Three Fires
Confederacy of First Nations, comprised of the Ojibway, the Odawa, and the Potawatomie
Peoples.
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We value the significant historical and contemporary contributions of local and regional First
Nations and all of the Original Peoples of Turtle Island - North America who have been living
and working on the land from time immemorial.
3. Declarations of Pecuniary Interest
There were no declarations of pecuniary interest.
4. Approval of Agenda
Resolution 64/22

Moved by Morley Bowman
Seconded Sue Desjarlais
THAT the Agenda for the September 8, 2022 meeting of the Board of Directors be
approved. Carried

5. Hearings
Convene as the Hearing Board
Resolution 65/22

Moved by Sue Desjarlais
Seconded Larry Patterson
THAT the Board of Directors sit as the Hearing Board in respect of an application(s)
under Section 28 of the Conservation Authorities Act. Carried

We are now going to conduct hearings under Section 28 of the Conservation Authorities Act in
respect of two (2) applications.

•

Shawn Taylor is requesting relief from access (ingress and egress) policy requirements to
construct a new dwelling at 1616 Caille Avenue, Municipality of Lakeshore.

•

Jeff Malott is requesting relief from access (ingress and egress) policy requirements to
construct a new dwelling on a vacant lot (BLK D, Plan 1103) on Willow Beach Road, Town of
Amherstburg

We, as the Hearing Board, are unaware of the matters being brought forward and we are only
now receiving and reviewing the information provided by staff this afternoon.
Peter Courtney declared a conflict of interest on the matter before the Hearing Board
regarding the application from Jeff Malott related to property BLK D, Plan 1103 on Willow
Beach, Road, Town of Amherstburg
The Authority has adopted regulations under section 28 of the Conservation Authorities Act
which requires the permission of the Authority for development within an area regulated by
the Authority in order to ensure no adverse affect on (the control of flooding, erosion, dynamic
beaches or pollution or conservation of land) or to permit alteration to a shoreline or
watercourse or interference with a wetland. The Staff has reviewed this proposed work and a
copy of the staff report has been given to the applicant.
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The Conservation Authorities Act (Section 28 [12]) provides that:
"Permission required under a regulation made under clause (1) (b) or 8) shall not be refused or
granted subject to conditions unless the person requesting permission has been given the
opportunity to require a hearing before the authority or, if the authority so directs, before the
authority’s executive committee."
In holding these hearings, the Authority Board is to determine whether or not a permit is to be
issued. In doing so, we can only consider the application in the form that is before us, the staff
report, such evidence as may be given and the submissions to be made on behalf of each
applicant.
The proceedings will be conducted according to the Statutory Powers Procedure Act. Under
Section 5 of the Canada Evidence Act, a witness may refuse to answer any question on the
ground that the answer may tend to criminate the person, or may tend to establish his/her
liability to a civil proceeding at the instance of the Crown or of any person.
The procedure in general shall be informal. However, this is a quasi-judicial process, and
provides for evidence to be given in response to members’ question. Therefore, staff and
applicants will be asked to swear an oath or provide an affirmation to speak the truth.
In accordance with section 28 of the Act, an applicant who has been refused permission or who
objects to conditions imposed on a permission may, within 30 days of receiving the reasons,
appeal in writing, to the Minister who may refuse the permission, or grant permission with or
without conditions. Through Order in Council, the responsibility for hearing the appeal has
been transferred to the Ontario Lands Tribunal.
If the applicant has any questions to ask of the Hearing Board or of the Authority
representative, they must be directed to the Chair of the board.
Staff will first introduce the applicant, his/her owner, and others wishing to speak, and then
present the staff position. The applicant and/or their agent may then speak and make any
comments on the staff position if they so desire. I would also remind everyone that the Hearing
Board is open to the public. However, as stated earlier, this is a quasi-judicial process and
accordingly the general public may observe, but are not third-party to the matters before us
today and cannot participate. We, as the Hearing Board, will question, if necessary, both the
staff and the applicant/agent.
Before I ask Dan Jenner, Regulations Coordinator to introduce the applications, I would ask that
he swear an oath or provide an affirmation to speak the truth.
Dan Jenner, Regulations Coordinator Watershed Management Services took an affirmation.
Dan Jenner introduced the applications and context for the application. The Chair asked
applicant (or agents for applicant) to swear oath or provide affirmation to speak the truth (as
above).
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i. Shawn Taylor
Resolution 66/22

Moved by Larry Patterson
Seconded Mark Carrick
THAT the application from Shawn Taylor to request relief from access (ingress and
egress) policy requirements to construct a new dwelling at 1616 Caille Avenue,
Municipality of Lakeshore be approved. Carried
ii. Jeff Malott

Resolution 67/22

Moved by Tracey Bailey
Seconded Larry Verbeke
THAT the application from Jeff Malott to request relief from access (ingress and egress)
policy requirements to construct a new dwelling on a vacant lot (BLK D, Plan 1103) on
Willow Beach Road, Town of Amherstburg be approved. Carried
Reconvene as the ERCA Board of Directors

Resolution 68/22

Moved by Len Janisse
Seconded Laura Lucier
THAT the Hearing Board reconvene as the ERCA Board of Directors. Carried

6. Adoption of Minutes
ERCA Board of Directors
Resolution 69/22

Moved by Chris Vander Doelen
Seconded Morley Bowman
THAT the Minutes of the Thursday, June 23, 2022, meeting of the Board of Directors
and the recommendations therein be approved as distributed. Carried

ERCA Executive Committee
Resolution 70/22

Moved by Joe Bachetti
Seconded Kieran McKenzie
THAT the minutes for the July 12, 2022, meeting of the Executive Committee and the
recommendations therein be approved as distributed. Carried

Conservation Ontario Council Meeting
Resolution 71/22

Moved by Peter Courtney
Seconded Laura Lucier
THAT the minutes for the June 20, 2022 Meeting the Conservation Ontario Council and
the recommendations therein be received. Carried
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7. Business Arising from the Previous Minutes
None
8. Announcements
Good evening, and welcome. I hope that everyone enjoyed a wonderful summer.
As the summer progressed, Windsor/Essex and most of the lower Great Lakes watershed was
dealing with drought like conditions. Lower than average rainfall amounts and extremely high
rates of evaporation over the lakes provided in a reduction of lake levels back to close to long
term average levels. This reduction in lake levels provided a significant relief to the potential for
shoreline flooding conditions which has plagued the region for the last 6 years.
Development activity has continued with the record pace that was recorded even through
COVID conditions for the last two and half years. Development reviews and approvals for this
region are unequalled for most of the province even rivalling areas surrounding Toronto. There
has been a recent moderating of the pace of submissions however the complexity of
submissions has notably increased. This may well be due to development trends shifting from
private home renovations to new builds and larger scale development activity.
Administration continues to refine historical and forecasted program costs related to both
mandatory and non-mandatory services. Additionally, discussions continue with member
municipalities specific to Memorandums of Understanding regarding planning service delivery.
Establishing this agreement is crucial in aligning ERCA’s services with the needs of the member
municipalities in support of the ongoing fast-paced development across Windsor-Essex. ERCA
recently submitted its first Progress Report speaking to this transition work on June 30, with a
second progress report due by October 1st.
Continued exploratory work in the formulation of our formal transition plan will include
necessary improvements to process, technology, transparency and security for us and our
partners.
It was my pleasure on August 29 to welcome Métis artist Tracey-May Chambers to the John R.
Park Homestead. Her art installation - #hopeandhealingcanada, will be on display at the
Homestead until November 25, and I’d encourage every board member to take the time to visit
and reflect on our obligations toward reconciliation.
I’d also like to encourage members to participate in the Foundation’s upcoming Essex Region
Bike Tour. Information will be circulated to members by email, and funds raised help to support
important conservation projects that benefit our municipalities. Hope to see you there!
9. Delegations
None
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10. Presentations
None
11. Reports for Approval
BD 19/22 Updating ERCA Safe Access Policies
Resolution 72/22

Moved by Larry Verbeke
Seconded Sue Desjarlais
THAT ERCA Administration continue to collaborate with individual municipalities to
address “safe access” concerns with respect to Section 28 of the Conservation
Authorities Act, the Planning Act, and Provincial Policy Statement. Carried

BD 20/22 Little River Floodplain Mapping Project Update
Resolution 73/22

Moved by Kieran McKenzie
Seconded Michael Prue
THAT ERCA Administration, in coordination with the City of Windsor and the Town of
Tecumseh, circulate a Notice of Study Completion for the Upper Little River Municipal
Class Environmental Assessment and Master Drainage Study upon finalizing the draft
report. Carried

BD 21/22 Heritage Architect Report: Condition Assessment and Costing John R. Park
Homestead
Resolution 74/22

Moved by Joe Bachetti
Seconded Morley Bowman

THAT Carried
BD 22/22 Federal Economic Development (FedDev Ontario) for
Southern Ontario - Community Revitalization Fund
Resolution 75/22

Moved by Peter Courtney
Seconded Kieran McKenzie
THAT the Board Members endorse the agreement with and acknowledge receipt of the funding
from the Federal Economic Development Agency (FedDev Ontario) Community Revitalization
Fund. Carried

12. Reports for Information
BD 23/22 Turkey Creek Hydrologic and Hydraulic Modelling Project Update
Resolution 76/22

Moved by Laura Lucier
Seconded Len Janisse
THAT Report BD 23/22 be received for Members’ information. Carried
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BD 24/22 Watershed Management Services Activities Report for June, July and August
2022
Resolution 77/22

Moved by Larry Verbeke
Seconded Chris Vander Doelen
THAT the review of Regulations and Planning Applications, as presented in Report BD
24/22 be received for Members’ information. Carried

Environmental Registry Reports
None
Correspondence
i. Email from EA Modernization Team, MECP regarding Amendments to the Class
Environmental Assessment for Minor Transmission Facilities dated July 12, 2022
ii. Email from MNRF regarding An Update Concerning Conservation Authority Act
Governance dated August 30, 2022
Resolution 78/22

Moved by Jim Morrison
Seconded Michael Prue
THAT correspondence be received for Member’s information. Carried

13. Committee of the Whole
None
14. New Business
Flood Hazard Identification and Mapping Program (FHIMP)
James Bryant, ERCA’s Director Watershed Management Services appeared as a delegate on
behalf of ERCA at Essex County Council last evening to make a presentation regarding a
recently announced funding opportunity through the Flood Hazard Identification and Mapping
Program (FHIMP) by Natural Resources Canada and the Ministry of Natural Resources and
Forestry.
The FHIMP application submitted by the County of Essex, in partnership with ERCA, would
allow for an update to the Essex Region coastal flood hazard maps and leverage the work to
update the existing mapping in place since 1976. This is a critical project for the region to
support updates to Official Plans, comply with Provincial Policy Statement, and to ensure that
regulatory obligations under the Conservation Authorities Act are met.
The County of Essex had reserved funds to update mapping and had confirmed that up to
$200,000 is in the approved budget for this project. The deadline for the grant application is
September 16, 2022, and the County of Essex will be providing a letter of support as approved
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at County Council’s meeting. ERCA will be working with the County of Essex Administration to
complete the grant application for submission and will return to the Board with an update
when a response is received from the granting agency.
15. Other Business.
Next Meeting
The next meeting of the ERCA Board of Directors will be held on November 10, 2022,
starting at 6:00 p.m. in Council Chambers at the Civic Centre in Essex, ON.
16. Adjournment
Resolution 79/22

Moved by Larry Patterson
Seconded Jim Morrison
THAT the September 8, 2022 Meeting of the Essex Region Conservation Authority
Board of Directors be adjourned. Carried

Tania Jobin
Chair

Tim Byrne
CAO/Secretary-Treasurer
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Meeting Date:

Thursday, October 27, 2022

Time:

10:00 am

Location and Details:

via Zoom Web-Conferencing

Attendance
Members Present:

Tania Jobin (Chair)
Kieran McKenzie (Vice-Chair)
Len Janisse

Larry Verbeke
Joe Bachetti

Absent:
Regrets:
Staff Present

Others

1.

Tim Byrne, CAO/Secretary-Treasurer
Nicole Kupnicki, Corporate Services, Human Resources Manager/EA
Kevin Money, Director Conservation Services
Danielle Steubing, Director Communication & Outreach Services
James Bryant, Director Watershed Management Services
Dan Jenner, Regulations Coordinator
Sydney Clackett, Regulations Analyst
Melissa Somerville

Call to Order
Good afternoon and welcome to the October 27, 2022, meeting of the ERCA Executive
Committee.
We will start by taking a roll call of Board Members to confirm attendance:
• Councillor Len Janisse, Lakeshore
• Deputy Mayor, Larry Verbeke
• Deputy Mayor, Joe Bachetti, Tecumseh
• Councillor, Kieran McKenzie, Windsor
Thank you all.
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Land Acknowledgement
I’d like to begin by acknowledging that this land is the traditional territory of the Three Fires
Confederacy of First Nations, comprised of the Ojibway, the Odawa, and the Potawatomie
Peoples.
We value the significant historical and contemporary contributions of local and regional First
Nations and all of the Original Peoples of Turtle Island - North America who have been living
and working on the land from time immemorial.

3.

Declarations of Pecuniary Interest
There were no declarations of pecuniary interest.

4.

Approval of Agenda

Resolution EC 30/22 Moved by Larry Verbeke
Seconded by Len Janisse
THAT the agenda for the October 27, 2022 meeting of the ERCA Executive Committee be
approved. Carried
5.

Hearings
A.

Convene the Hearing Board

Resolution EC 31/22 Moved by Joe Bachetti
Seconded by Len Janisse
THAT the Executive Committee sit as the Hearing Board in respect of an application(s)
under Section 28 of the Conservation Authorities Act. Carried
We are now going to conduct hearings under Section 28 of the Conservation Authorities Act in
respect of one application.

•

Melissa Somerville is requesting relief from access (ingress and egress) policy requirements
to construct a new dwelling at 1134 Heritage Road, Town of Kingsville.

We, as the Hearing Board, are unaware of the matters being brought forward and we are only
now receiving and reviewing the information provided by staff this afternoon.
The Authority has adopted regulations under section 28 of the Conservation Authorities Act
which requires the permission of the Authority for development within an area regulated by the
Authority in order to ensure no adverse affect on (the control of flooding, erosion, dynamic
beaches or pollution or conservation of land) or to permit alteration to a shoreline or
watercourse or interference with a wetland.
The Staff has reviewed this proposed work and a copy of the staff report has been given to the
applicant.
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The Conservation Authorities Act (Section 28 [12]) provides that:
"Permission required under a regulation made under clause (1) (b) or 8) shall not be refused or
granted subject to conditions unless the person requesting permission has been given the
opportunity to require a hearing before the authority or, if the authority so directs, before the
authority’s executive committee."
In holding these hearings, the Authority Board is to determine whether or not a permit is to be
issued. In doing so, we can only consider the application in the form that is before us, the staff
report, such evidence as may be given and the submissions to be made on behalf of each
applicant.
The proceedings will be conducted according to the Statutory Powers Procedure Act. Under
Section 5 of the Canada Evidence Act, a witness may refuse to answer any question on the
ground that the answer may tend to criminate the person, or may tend to establish his/her
liability to a civil proceeding at the instance of the Crown or of any person.
The procedure in general shall be informal. However, this is a quasi-judicial process, and
provides for evidence to be given in response to members’ question. Therefore, staff and
applicants will be asked to swear an oath or provide an affirmation to speak the truth.
In accordance with section 28 of the Act, an applicant who has been refused permission or who
objects to conditions imposed on a permission may, within 30 days of receiving the reasons,
appeal in writing, to the Minister who may refuse the permission, or grant permission with or
without conditions. Through Order in Council, the responsibility for hearing the appeal has been
transferred to the Ontario Lands Tribunal.
If the applicant has any questions to ask of the Hearing Board or of the Authority representative,
they must be directed to the Chair of the board.
Staff will first introduce the applicant, his/her owner, and others wishing to speak, and then
present the staff position. The applicant and/or their agent may then speak and make any
comments on the staff position if they so desire. I would also remind everyone that the Hearing
Board is open to the public. However, as stated earlier, this is a Hearing that is a quasi-judicial
process and accordingly the general public may observe, but are not third-party to the matters
before us today and cannot participate. We, as the Hearing Board, will question, if necessary,
both the staff and the applicant/agent.
Before I ask Dan Jenner, Regulations Coordinator to introduce the applications, I would ask that
he swear an oath or provide an affirmation to speak the truth.
Dan Jenner, Regulations Coordinator, Watershed Management Services took an affirmation.
Dan Jenner introduced the applications and context for the application. The Chair asked
applicant (or agents for applicant) to swear oath or provide affirmation to speak the truth (as
above).
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Melissa Somerville

Resolution EC 32/22 Moved by Len Janisse
Seconded by Larry Verbeke
THAT the application from Melissa Somerville to request relief from access (ingress and
egress) policy requirements to construct a new dwelling at 1134 Heritage Road, Town of
Kingsville be approved.
B.

Hearing Board to Reconvene as the Executive Committee

Resolution EC 33/22 Moved by Joe Bachetti
Seconded by Kieran McKenzie
THAT the Hearing Board reconvene as the Executive Committee. Carried
6.

Tenders
A.

John R. Park Homestead Pedestrian Path Reconstruction

Resolution EC 34/22 Moved by Kieran McKenzie
Seconded by Len Janisse
THAT the tender for the John R. Park Homestead Pedestrian Path Reconstruction be
awarded to Quality Turf, subject to favourable review by Administration. Carried
B.

EC 04/22 John R. Park Homestead Parking Lot Surface Treatment

Resolution EC 35/22 Moved by Kieran McKenzie
Seconded by Len Janisse
THAT a sole source contract be awarded to Shepley Excavating and Road Maintenance to
complete the surface treatment of the John R. Park Homestead parking lot per the quote
received for $39,760, plus HST. Carried
C.

EC 05/22 Holiday Beach Conservation Area Cycling Trail

Resolution EC 36/22 Moved by Joe Bachetti
Seconded by Kieran McKenzie
THAT a sole source contract be awarded to Dirt By Design to complete a mountain bike
trail at Holiday Beach Conservation Area as per the quote received in the amount of
$74,800, plus HST. Carried
7.

Reports for Approval
None
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Committee of the Whole
A.

Confidential Matters related to Personnel

B.

Endorse Actions of the Executive Committee, Committee of the Whole

Resolution EC 37/22 Moved by Kieran McKenzie
Seconded by Larry Verbeke
THAT the actions of the Executive Committee, Committee of the Whole be endorsed.
Carried
9.

New Business
None

10.

Other Business
A.

Next Meeting

The next meeting of the ERCA Board of Directors will be held on Thursday, November 10, 2022,
starting at 6:00 p.m. in Council Chambers at the Civic Centre, Essex.
11.

Adjournment

Resolution EC 38/22 Moved by Joe Bachetti
Seconded by Kieran McKenzie
THAT the October 27, 2022 Meeting of the Essex Region Conservation Authority
Executive be adjourned. Carried

Tania Jobin
Chair

Tim Byrne
CAO/Secretary-Treasurer
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CONSERVATION ONTARIO AGM/COUNCIL MEETING MINUTES
September 26, 2022 (Meeting via Zoom)
Voting Delegates Present:
Chair: Alan Revill, Cataraqui Region

I.

Brian Horner, Ausable Bayfield
Katrina Furlanetto, Cataraqui Region
Lori Baldwin-Sands, Catfish Creek
Dusty Underhill, Catfish Creek
Chris Darling, Central Lake Ontario
Tom Adams, Credit Valley
Quentin Hanchard, Credit Valley
Tim Pidduck, Crowe Valley
Chris White, Grand River
Samantha Lawson, Grand River
Scott Greig, Grey Sauble
Tim Lanthier, Grey Sauble
Hassaan Basit, Halton
Lisa Burnside, Hamilton
Mark Majchrowski, Kawartha
Elizabeth VanHooren, Kettle Creek
Peter Ferragine, Lake Simcoe Region
Rob Baldwin, Lake Simcoe Region
Donna Blunt, Lakehead
Tammy Cook, Lakehead
John Scholten, Long Point Region
Judy Maxwell, Long Point Region

Eric Sandford, Lower Trent
Rhonda Bateman, Lower Trent
Jeff Atkinson, Mississippi Valley
Janet Mason, Mississippi Valley
Chandra Sharma, Niagara Peninsula
Carl Jorgensen, Nickel District (Con. Sudbury)
Chitra Gowda, North Bay-Mattawa
Mariane McLeod, Nottawasaga Valley
Gail Little, Nottawasaga Valley
Andy Mitchell, Otonabee Region
James Flieler, Quinte Region
Richard Pilon, Raisin Region
Pieter Leenhouts, Rideau Valley
Sommer Casgrain-Robertson, Rideau Valley
Corrina Barrett, Sault Ste Marie Region
Pierre Leroux, South Nation
Mike Stark, St. Clair Region
Pat Brown, St. Clair Region
Ken Phillips, St. Clair Region
John Mackenzie, Toronto and Region
Alan Dale, Upper Thames River
Tracy Annett, Upper Thames River

Guests:
Brad McNevin, Quinte Conservation
Chris Hibbard, Nottawasaga Valley
Phil Beard, Maitland Valley

Members Absent:
Ganaraska Region
Lower Thames Valley

CO Staff:
Angela Coleman
Deborah Balika
Kristin Bristow
Nicholas Fischer
Lauren McPherson

Nekeisha Mohammed
Patricia Moleirinho
Leslie Rich
Jo-Anne Rzadki
Jenna Salvatore
Rick Wilson

Welcome from the Chair
Chair Revill welcomed everyone in attendance.
Angela Coleman was introduced and welcomed as Conservation Ontario’s new General Manager. Jenna
Salvatore was welcomed and introduced as the new Nature Smart Climate Solutions Project
Coordinator with Conservation Ontario. Janette Loveys Smith was introduced and welcomed as the
new General Manger at the Otonabee Region Conservation Authority. Peiter Leenhouts addressed
Conservation Ontario Council and provided an update on an award bestowed to Sommer CasgrainRobertson for her work at Rideau Valley Conservation Authority.
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II.

Adoption of the Agenda
There was an agenda item missing from the Full Council section of the agenda. The “Motion to
move from Full Council to Committee of the Whole” was missing. That agenda item was added in
as agenda item VI.
#49/22

Moved by: John Mackenzie
Seconded by: Peter Ferragine

THAT the Agenda be adopted as amended.
CARRIED
III.

Declaration of Conflict of Interest
There was none declared.

IV.

Approval of the Minutes of the Previous Meeting
#50/22

Moved by: Pieter Leenhouts
Seconded by: Jeff Atkinson

THAT the minutes from the June 20, 2022 meeting be approved.
CARRIED
V.

Business Arising from the Minutes
There was none that was not covered by the meeting agenda.

VI.

Motion to move from Full Council to Committee of the Whole
#51/22

Moved by: Tom Adams
Seconded by: John Mackenzie

THAT the meeting now move from Full Council to Committee of the Whole.
CARRIED
VII.

Agenda Items
DISCUSSION ITEMS
A. Climate Change Advocacy Update:
1. Provincial Climate Change Impact Assessment (PCCIA)
2. National Adaptation Strategy (NAS)
Jo-Anne Rzadki briefly referred to the Update and introduced the presentation on Climate Proof
Canada’s recommendations on Canada’s National Adaptation Strategy. Alison Steele delivered the
presentation on behalf of Craig Stewart (Insurance Bureau of Canada), with Blair Feltmate (Intact
Centre for Climate Change Adaption, University of Waterloo). The presentation is attached to the
minutes.
ERCA BoD
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C.W. #52/22

Moved by: Pat Brown
Seconded by: John Mackenzie

There was discussion related to the reference in the presentation to acute climate risks (including
wildfires, flooding, and extreme heat), and that consideration for labelling that “extreme heat” as
“extreme weather” as not to downplay the risk of storms that may produce tornadoes, high winds,
and hail; storms can cause structural damage, power outages, and crop damage. It was noted that
all the climate risks are important and not to be ignored, but that the working group for Climate
Proof Canada had prioritized the flooding and fire as two key perils as they are two factors that in
Canada are the costliest financially. It was also noted that extreme heat had been identified as a
key peril due to the high number of deaths it can cause.
There was discussion on the difficulties related to aftermath of extreme weather events and the
elongated recovery timelines with trade worker shortages.
There was discussion on urban flooding versus the riverine flooding that the Conservation
Authorities are most involved in, and if there may be an appetite for looking at what Conservation
Authorities do in Ontario; directing development outside of hazard lands, and green infrastructure
work undertaken, and looking at the Conservation Authority model in comparison to other areas
of Canada and the effect these CA projects have in mitigating extreme weather.
There was discussion on pushback that Conservation Authorities get from insurance adjusters
when recovery projects are undertaken with new additional measures to mitigate future issues,
and what education activities are insurance adjusters receiving so that Conservation Authorities
are not challenged when working with local building services departments to make homes more
resilient to overland flooding.
THAT Council receives this report as information.
CARRIED
B. General Manager’s (Acting) Report
Bonnie Fox presented the report.
C.W. #53/22

Moved by: Carl Jorgensen
Seconded by: James Flieler

THAT Council receives this report as information.
CARRIED
C. 2023 CO Workplan Report Update
Bonnie Fox provided an update and presentation which is attached to the minutes.
C.W. #54/22

Moved by: Lor Baldwin-Sands
Seconded by: Eric Sandford

THAT Council approve Conservation Ontario’s 2023 Annual Workplan.
CARRIED
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D. Proposed 2023 CO Operating Budget & Levy
Angela Coleman presented the report on behalf of Linda Laliberte.
C.W. #55/22

Moved by: Aland Dale
Seconded by: Scott Greig

1) THAT Council adopt the 2023 Proposed Operations Budget as presented.
2) THAT the general levy of $ 1,375,000 be approved and apportioned in accordance with the
attached schedule.
CARRIED
E. Budget Status Report for period ending July 31, 2022
Bonnie Fox presented the report.
C.W. #56/22 Moved by: Peter Ferragine
Seconded by: Lori Baldwin-Sands
THAT Council receives this report as information.
CARRIED
F. CA Act Regulatory Requirements: Update on CO/CA Activities
Bonnie provided an update and presentation which is attached to the minutes.
C.W. #57/22

Moved by: John Mackenzie
Seconded by: Jeff Atkinson

THAT Council receives this report as information.
CARRIED
G. Update on the Conservation Ontario Client Service and Streamlining Initiative
Leslie Rich provided an update and presentation which is attached to the minutes.
C.W. #58/22

Moved by: Pierre Leroux
Seconded by: Hassaan Basit

THAT Council endorses the draft “Annual Reporting on Planning Service Delivery Standards
Template (for plan review under the Planning Act) for use by conservation authorities
participating in the client-centric checklist;
AND THAT Corrina Barrett (SSMRCA) be endorsed as a member of the Client Service and
Streamlining Initiative Steering Committee;
AND THAT Ashlea Brown (LSRCA) be endorsed as a member of the Timely Review and Approvals
Taskforce.
CARRIED
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H. Update on Stakeholders’ Positions on Housing in Ontario
Leslie Rich provided an update and presentation which is attached to the minutes.
C.W. #59/22

Moved by: Lori Baldwin-Sands
Seconded by: Peter Ferragine

THAT Council receives this report as information.
CARRIED
I.

Update on the 2023 Conservation Authority Watershed Report Cards
Debbie Balika presented the report.
C.W. #60/22

Moved by: Jennifer Stephens
Seconded by: Andy Mitchell

THAT Council receives this report as information.
CARRIED
CONSENT ITEMS
C.W. #61/22

Moved by: Alan Dale
Seconded by: Peter Ferragine

THAT Council approve the consent agenda and endorse the recommendations accompanying
Consent Items VI J-Niv.
CARRIED
J.

Update on the Development of Standard Operating Procedures for Provincial Offences
Officers
THAT Council receives this report as information.

K. CO Representative on 4R Nutrient Stewardship Memorandum of Cooperation Steering

Committee
THAT CO Council endorse Patrick Esson, Senior Project Manager, Restoration Projects at
Toronto Region Conservation Authority to represent CO on the Ontario 4R Nutrient
Stewardship Memorandum of Cooperation Steering Committee.
Great Lakes Public Forum (Niagara Falls September 27-29) – Associated Reports
THAT Council receives this report as information.

L.

M. Update on the 2022 Latornell Conservation Symposium

THAT Council receives this report as information.
N. Program Updates

i.
ii.

Business Development and Partnerships Program Update
THAT Council receives this report as information.
Drinking Water Source Protection Program Update
THAT Council receives this report as information.
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iii.
iv.

VIII.

Marketing and Communications Program Update
THAT Council receives this report as information.
Information Management Program Update
THAT Council receives this report as information.

Motion to Move from Committee of the Whole to Full Council
#62/22

Moved by: Peiter Leenhouts
Seconded by: Jennifer Stephens

THAT the meeting now move from Committee of the Whole to Full Council
CARRIED
IX.

Council Business – Council Adoption of Recommendations
#63/22

Moved by: John Mackenzie
Seconded by: Carl Jorgensen

THAT Conservation Ontario Council adopt Committee of the Whole (C.W.) Recommendations:
C.W. #52/22 to C.W. #61/22.
CARRIED
X.

New Business
Alan Revill proposed to the Council members that an in-person meeting for the April AGM and Council
Meeting be recommended. There was a request by a member for consideration of moving a COP
Council meeting to coincide with the A.D. Latornell Symposium.

XI.

Adjourn
#64/22

Moved by: Hassaan Basit
Seconded by: Tom Adams

THAT the meeting be adjourned.
CARRIED
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Essex Region Conservation Authority
Board of Directors

BD25/22

From:

Kevin Money, Director of Conservation Authorities
Danielle Stuebing, Director of Communications and Education

Date:

Monday, October 31, 2022

Subject:

Demonstration Farm Update

Strategic Action:

4.2 Advocate for changes to industry and agricultural practices in order to
reduce impact on our Great Lakes.
5.1 Undertake science and research with partners to effectively target sources of
nutrients in order to achieve healthy rivers, shorelines and beaches.

Recommendation:

THAT Administration continue to seek funding to assist with provision of an
enhanced Watershed Stewardship program supporting the Agricultural
community in Windsor-Essex; and further,
THAT the Demonstration Farm operations cease at the end of 2023, but for
any related obligations through March 31, 2024, under existing funding
agreements.

Summary

•

ERCA’s Demonstration Farm has been an active partner with OMFRA and Agriculture Canada
completing research which was primarily being reported on by Agriculture Canada. Agriculture
Canada funding at the Demonstration Farm will conclude at the end of 2023. OMAFRA funding
concludes March 31, 2024. At this time, no further commitments have been made.

•

Historically, the Demonstration Farm attempted to provide the agricultural community with the
opportunity to observe Best Management Practices (BMPs) implemented in the field to improve soil
conditions and water quality within our region.

•

At the instruction of the Board, Administration sought input from various agencies and members of
the local agricultural community regarding alterative funding opportunities as the operation of the
Demonstration Farm cannot be supported by municipal levy (non-mandatory program). ERCA
completed a survey which suggests that the Demonstration Farm may not be the most effective or
desired mechanism for distributing information about BMPs.

•

Operations at the Demonstration Farm will cease at the end of 2023 and Administration will identify
best alternate uses for the property. ERCA will pursue delivering an enhanced Wastershed
Stewardship program for the agricultural sector.
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Discussion
Since the establishment of the Demonstration Farm in 1995, financial supports have been challenging
to maintain along with continuing to attempt to rely on a volunteer population of local farmers to
provide and operate equipment during spring tillage and fall harvesting.
The Demonstration Farm endeavors to demonstrate Best Management Practices (BMPs) and innovative
technologies that will conserve soil, maintain productivity, improve water quality and quantity, and
illustrate that farming and the environment can coexist. This site continues to be a focus of research
efforts related to BMP efficacy and Phosphorous reduction primarily undertaken by OMAFRA and
Agriculture Canada.
Site Overview
In addition to showcasing BMPs, the Demonstration Farm contains many natural features – shelter belts,
a natural pond and windbreaks are present at this site. Shelter belts are rows of trees and shrubs that
help reduce soil erosion from the effects of wind, while also providing habitat for birds and other
wildlife. Natural windbreaks typically exist as a single row of trees maintained to attempt reducing soil
erosion and provide shelter for the adjacent crop from the wind. From a pastoral perspective, both
shelter belts and windbreaks enhance and beautify farm property and can affect value of farm property
at sale.
Other non-farming demonstrations currently at the site include:
• Native species shelterbelt, and windbreak demonstrations.
•

Ash tree regrowth after Emerald Ash Borer infestation demonstration.

•

Small plot demonstration of miscanthus grass & switchgrass growth.

•

Arboretum – large stock tree establishment.

Research projects
At the Demonstration Farm, Agriculture and Agri-Food Canada staff have conducted research on
controlled tile drainage, sub-irrigation, and the water recycling pond from 1998 to 2005, the results of
which have been published in various journals. Further, numerous studies assessing the effectiveness of
other agricultural BMPs have been conducted at the Demonstration Farm and are noted in Appendix 1.
Soil type, topography, hydrology (including changes due to tile drainage), and farming practices all
influence the effectiveness of BMPs applied.
Operating the Demonstration Farm allowed ERCA to provide a site in the Essex Region watershed for
provincial, federal, and academic researchers to conduct research trials in clay-based soil. The climatic,
soil, and geographic conditions in the Essex Region are unique to this area and the Demonstration Farm
provided an additional local research venue. There is ongoing research of this nature at both the
Harrow Research Station and the Woodslee Sub-station both operated by Agriculture and Agri-Food
Canada.
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Crop Demonstrations
The Demonstration Farm has offered a location to experiment with different crop varieties and new
practices, like BMPs, row spacing, fertilizer application, bio stimulants and tillage practices. These
demonstrations provide local farmers the opportunity to observe these practices for consideration on
investment on their own farms. The focus of these demonstration projects is related to cover crops,
which can have a significant impact on soil erosion and nutrient release from farm fields, which can
negatively impact water quality.
Changes to the Conservation Authorities Act
ERCA’s Demonstration Farm is part of a lease with the Province of Ontario at the Holiday Beach
Conservation Area. Activities currently being undertaken at the Demonstration Farm are defined as
Category 3 (non-mandatory), programming which requires ERCA to enter into municipal agreements to
fund these activities which may be additionally impacted with the recent proposed legislation Bill 23
More Homes Built Faster. The cost to operate and run the Demonstration Farm historically has
significantly fluctuated and amounts to approximately $30,000-$35,000 per year (municipal levy). More
recently, grants have been secured to partially offset staff wages which reduced the levy contribution.
Demonstration Farm Survey
On October 17, 2022, a survey to attempt to collect information about the agricultural community
awareness and interaction with the Essex County Demonstration Farm was circulated via email by the
Coordinator of the Ontario Soil and Crop Improvement Association to the 75 Essex Soil & Crop
members included in its database. ERCA’s Agricultural Technician also circulated the survey to 51
farmers who had sought BMP grants from ERCA within the past five years. It should be noted that there
was likely some duplication between the two sample groups, but for privacy reasons, the membership
lists could not be cross referenced.
The survey was available for a two-week period, and 30 people participated, 29 of whom operate a
farm. The survey results are attached, and some responses are highlighted below.
•
•
•

76% (23) of respondents were aware of the Essex County Demonstration Farm, but only 43%
(13) had visited the site.
89% (26) of respondents utilize BMPs on their farms, with No Till/Minimum Till (17), Cover Crops
(14) and Variable Rate Fertilizer (6) identified as most frequently implemented.
When asked to rate the value of the Essex County Demonstration Farm to the agricultural
community from 1 (lowest) to 5 (highest), an average rate of 3.5 was identified.

Alternative methods of how Farmers would like to be communicated with about BMPs was offered in
the survey and will inform future work plans.
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Funding for the Demonstration Farm
Further to Board instruction resulting from BD 14/22, Administration pursued funding and contributions
to continue operations at the Demonstration Farm from federal, provincial and the local agricultural
community.
ERCA has secured a contribution agreement with the Ontario Ministry of Agriculture, Food and Rural
Affairs to undertake stewardship activities and provide knowledge transfer events at our demonstration
farm. This funding identifies $30,000 from April 1, 2022, through March 31, 2023 and an additional
$30,000 in April 1, 2023 through to March 31, 2024. Firm commitments of funding and/or in-kind
donations were not immediately forthcoming in sustainable formal agreements at the local level.
As current funding (Agriculture and Agri-Food Canada) will end in 2023 it is proposed that the funds
identified above be allocated to operating into 2023 and then transitioning the operations from the
Demonstration Farm towards an enhanced Watershed Stewardship program in the first quarter of 2024.
Proposed uses of the Demonstration Farm in 2024 could include renting out farmland, which would
increase revenues and decrease expenses associated with operating the site. Conditions of the rental of
this site will mandate conservation practices.
Watershed Stewardship relating to the mandate of the Conservation Authority can best be addressed
through providing advice and communication with the Agricultural sector directly and leaving current
research activities with the federal and provincial researchers.
Approved By:

Tim Byrne
CAO/Secretary Treasurer
Attachments:
•
•

Appendix 1: Past Demonstration Farm Projects
Essex County Demonstration Farm Survey
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Appendix 1
Past Demonstration Farm Projects
2021

Soybean yield vs row spacing/population

2006 to 2020

Alfalfa hay variety demonstrations

2006 to 2018

Independent Corn Advancement Trials – Essex Soil & Crop Improvement
Association.

2006 to 2018

Independent Soybean Advancement Trials – Essex Soil & Crop
Improvement Association.

2009 – 2011

Subsurface irrigation demonstration.

2009

Coulter Tillage Ahead of No-till Soybeans

2006

Soybean Foliar Fertilizer Plot

2006

Roundup Ready corn demonstration

Research Projects
2006-2022

Water quality study investigating the impact of two different tillage
systems on phosphorus fertilizer leaving the field through both tile drains
and surface water flow

2022

Nitrogen bio stimulant in corn and soybeans

2019

Sulfur fertilizer treatments vs soybean yield

2018 to 2019

Managing and controlling insect pests through appropriate management
of the ecosystem instead of using chemical controls.

2016 to 2018

Long-term buffer vegetation ability to increases the capacity of soil
microbes to moderate Nitrogen

2012 to 2015

Controlled drainage vs crop yields demonstration

2009 to 2014

Western Bean cutworm monitoring

2009

Assessing New Soybean Inoculant Technology

2007 to 2008

Assessing Soybean Seed Treatments

2008

Nitrogen Rate and Irrigation in corn trial

2008

Nitrogen Movement Trial

2007

Assessing Seed Treatments for Soybean Aphid Control

1996 to 2022

Ontario Soybean Variety trials, Malden site
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Cover Crop Project Description
2023

Triticale

2022

Buckwheat

2021

Buckwheat and sunflowers

2017

Multi species cover crop demonstration plot

2015 to 2016

Cover crop mixes vs N fertilizer rate vs corn yield replicated trial

2013

Clover and ryegrass cover crop inter-seeded in corn at tassel stage
replicated trial

2011

Red clover cover crop interceded into winter wheat establishment
replicated trial

2007 to 2009

Improving Yield of Second Year Soybeans with Cover Crop
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Constant Contact Survey Results
Campaign Name: Essex County Demonstration Farm
Survey Starts: 71

Survey Submits: 30

Export Date: 10/27/2022 03:56 PM

MULTIPLE CHOICE
Do you operate a farm?
Number of
Responses

Responses
Ratio

Yes

29

96%

No

1

3%

30

100%

Answer Choice

0%

100%

Total Responses

MULTIPLE CHOICE
How many acres do you farm?
Number of
Responses

Responses
Ratio

12

41%

500 - 1,000 acres

8

27%

1,000 - 5,000 acres

9

31%

More than 5,000 acres

0

0%

29

100%

Answer Choice

0%

100%

Less than 500 acres

Total Responses

MULTIPLE CHOICE
Do you know about the Essex County Demonstration Farm?
Number of
Responses

Responses
Ratio

Yes

23

76%

No

7

23%

Total Responses

30

100%

100%

Number of
Responses

Responses
Ratio

Yes

13

43%

No

17

56%

30

100%

Answer Choice

0%

100%

MULTIPLE CHOICE
Have you visited the Essex County Demonstration Farm?
Answer Choice

0%

Total Responses
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MULTIPLE CHOICE
Do you use conservation farming practices on your farm?
Number of
Responses

Responses
Ratio

Yes

26

89%

No

3

10%

29

100%

Answer Choice

0%

100%

Total Responses

OPEN QUESTION
If yes, please describe
22 Response(s)
Answers listed in Appendix 1

NUMERIC SCALE
What value do you think the Essex County Demonstration Farm provides to farmers in the Windsor-Essex
community?
Number of
Responses

Responses
Ratio

1 (Lower Range)

1

3%

2

3

10%

3

10

35%

4

9

32%

5 (Upper Range)

5

17%

28

100%

Answer Choice

0%

Mean

3.50

Median

3.50

100%

Total Responses

CHECKBOXES
Are there other ways you would like ERCA to share information about Best Management Practices?
(Check all that apply)
Number of
Responses

Responses
Ratio

8

27%

20

68%

Social Media

8

27%

Videos

5

17%

20

68%

0

0%

Answer Choice

0%

100%

Personal visits
Emails

Information in the Ontario
Soil & Crop Association
Newsletter
Other
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Total Responses

29

OPEN QUESTION
Is there anything you would like to add about the best way to exchange information about Best
Management Practices?
9 Response(s)

1. We all as farmers and partners lack in knowledge sharing either one to one or as groups big and
small
2. I think it might be helpful to find key farmer champions. Some farmers are also seed dealers or
big land owners and might be in good positions to have conversations with other farmers.
3. I also think it might be beneficial to offer a preparation and maintenance package(s) with the
conservation programs. I know on our farms there’s a lot more we’d like to do but we don’t have
the time to maintain the planted areas as often as we’d like so this keeps us from pursuing some
projects
4. I know this is not exactly an answer to the question as stated - but, always working to tie the dollar
value to BMPs is key.
5. On a more straightforward note, continued (or more) effort to communicate how programming e.g.
cost sharing works might help. Hard to keep track of every program, and I find a lot of folks are
not aware of programs which they may benefit from.
6. Didn’t know there was a demonstration farm, sorry
7. Keep the demonstration farm
8. Keep up your good work
9. BMP's today should include info on regenerative farming. Provide you tube videos about cover
crop success and failures. Integrating livestock sheep and how farmers might be able to market
their products more directly.
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100%

Constant Contact Survey Results APPENDIX 1:
Detailed answers to Question #6
OPEN QUESTION
Do you use conservation farming practices on your farm? If yes, please describe:
Detail Responses:
1. Cover crops

12. strip till corn

2. no till planting, cover crops

13. no-till soy/wheat

3. No till planting, grid soil sampling, variable
rate fertilizer application, incorporating fert
application buffer grass strips along
waterways, wind breaks to stop wind
erosion, cover crops.

14. cover crops
15. No till & cover crops
16. We use cover crops, wind breaks, and have
a mixture of no-till, strip till, and reduce
tillage into our farm.

4. Buffer strips, rock chutes, cover crops,
windbreak trees, no-till farming practices
corn, soybeans, wheat, conservation tillage
practices

17. No till planting of soybeans and wheat.
18. no-till 100%

5. working in all dry fertilizers into the soil when
applied. no tilling as much as possible.get a
soil test done and talk to a agronomist
before planting corn

19. cover crops"
20. no till res management
21. No till and cover crops
22. No till , cover crops

6. No-till , wind brakes, Erosion control water
inlets , 4R fertilizer application

23. No tillage

7. No tilling planting of soyabeans and wheat.
Rock chutes and grass buffers

24. grass buffer strips along field and ditches

8. Reduced tillage, mild cover crop use

26. 4R practice of placing nutrient and spoon
feeding the crop as needed

25. covercrop after wheat

9. no till planting, minimum tillage, cover crops,
soil testing with focus on strategic use of
fertility programs, rock chutes, use of GPS
equipment, addition/investment of low
inflation tires! to name a few

27. NoTill when possible or minimum tillage
28. soil testing
29. VRT applied nutrients

10. We are no tillers, also use strip tilling with
variable rate, incorporating cover crop when
and where possible

30. Zero till

11. no till ,cover crop

32. Reduced inputs

31. Cover crops

Summary Responses
No Till / Min Till

17

Soil Testing

2

Cover Crops

14

Dry Fertilizers

1

Variable Rate Fertilizer

6

Talk to Agronomist

1

Buffer Strips

4

Erosion control water inlets

1

Windbreaks

3

Low Inflation Tires

1

Rock Chutes

3
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Board of Directors

BD 30/22

From:

James Bryant, P.Eng., Director of Watershed Management Services
Shelley McMullen, CFO/Director Finance and Corporate Services
Tim Byrne, CAO/Secretary-Treasurer

Date:

Wednesday, November 2, 2022

Subject:

Summary of Proposed Changes associated with Bill 23, More Homes Built
Faster Act, 2022

Legislative Action:

Bill 23 An Act to amend various statutes, to revoke various regulations and to
enact the Supporting Growth and Housing in York and Durham Regions Act, 2022
(More Homes Built Faster Act)

Recommendation:

THAT ERCA Administration completes an analysis of the legislative changes and
ERO postings associated with Bill 23, More Homes Built Faster Act, 2022; and
further,
THAT ERCA Administration submits comments to the ERO postings regarding
the proposed legislative changes; and further,
THAT ERCA Administration requests that the Province re-establish the multistakeholder, solutions-oriented Conservation Authority Working Group to
provide meaningful input prior to finalizing the legislative, regulatory, and
policy changes; and further,
THAT the Board endorse the draft letter appended to this report to be
circulated to Premier Ford, Minister Clark, Minister Smith and Minister Piccini.

Summary

•

The Province of Ontario announced Bill 23, More Homes Built Faster Act, 2022, which proposes
changes to several Acts including the Conservation Authorities Act and the Planning Act.

•

Bill 23 is proposed to accelerate housing development to meet the provinces target of 1.5 million
new homes within 10 years; however, the changes may have unintended consequences related to
the protection of natural resources and natural hazard management programs.

•

The proposed changes have the potential to significantly impact the programs and services at
conservation authorities and municipalities as it relates to development activities.
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•

Municipalities will inherit new risks and liabilities by removing conservation authorities from
advising on watershed management principles, resulting from development activities.

•

ERCA Administration will continue to review and analyze the proposed legislative changes and
provide feedback to the various Environmental Registry of Ontario postings as well as through
Conservation Ontario to ensure a coordinated response by all conservation authorities.

Discussion
The Province of Ontario is proposing significant changes to Conservation Authorities Act, the Planning
Act, and the Development Charges Act, along with several other Acts through the recent tabling of Bill
23, More Homes Built Faster Act, 2022. The Bill was introduced on October 25th, 2022, by Minster Steve
Clark of the Ministry of Municipal Affairs and Housing with the objective of expediting the construction
of 1.5 million new homes across Ontario by 2031. The accelerated housing construction plan proposes
several significant changes to land use planning principles and development-related services delivered
by municipalities and conservation authorities. While there are numerous proposed changes through
various pieces of legislation, below is a brief summary of some of the proposed changes that
Administration currently finds to be most relevant to ERCA’s programs and services.
•

The Section 28 (S.28) Regulations under the CA Act for each of the 36 CAs is proposed to be
consolidated into a single regulation. The objective is to set consistent requirements for
development within any regulated area across the province. Local specific requirements, such as
differences in flood standards (i.e. Hurricane Hazel, Timmins Storm, 1:100 Year Storms, and
Maximum Observed Flood Levels) are proposed to remain in place; however, it is currently
unclear how the proposed consolidated regulation will address these differences.

•

S.28 approvals will be exempt if the development activity is approved under a “prescribed Act”
under a new Regulation. Of greatest importance to a wholistic approach to watershed
management is the CAs ability to review and issue permits under the Drainage Act and the
Planning Act. Section 28 reviews are generally completed as a component of or in parallel to the
relevant processes. As proposed, Section 28 permissions will no longer be required for activities
listed in any of the “prescribed Acts” subject to some conditions. The list of potentially
“prescribed Acts” are listed below.
o
o
o
o
o
o
o
o
o
o

The Aggregate Resources Act
The Condominium Act
The Drainage Act
The Endangered Species Act
The Environmental Assessment Act
The Environmental Protection Act
The Niagara Escarpment Planning and Development Act
The Ontario Heritage Act
The Ontario Water Resources Act
The Planning Act
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•

•

Reviewing and commenting on development proposals is proposed to be limited to only natural
hazards. The CA Act is proposed to be modified to include new provisions under Sections 21.1.1
and 21.1.2, related to “programs and services delivered on behalf of municipalities” and “other
programs and services”, respectively. The proposed changes would prohibit CAs from entering
into agreements to provide services related to any of the listed “prescribed Acts”, under both
sections of the Act. This would significantly weaken ERCA’s ability to address natural heritage
and to ensure new developments do not have a negative impact on existing regulated extents.
The terms “conservation of land” and “pollution” are recommended to be removed from the CA
Act and replaced with “unstable soils and bedrock”.

•

A reduction in the timeframe from 120 days to 90 days is proposed for appeals to be triggered
by an applicant due to an Authority not issuing a permit.

•

Minister’s Zoning Orders (Section 47 of the Planning Act) were highlighted in past CA changes.
The Minister’s powers to issue an Order to a CA to issue a Section 28 permit is proposed to be
expanded to include a “Community Infrastructure and Housing Accelerator Order” (Section 34.1
of the Planning Act).

•

A “streamlined” approach is proposed for some “low risk” development activities where a
Section 28 permit would not be required. Instead, the activity would be “registered” with the
Authority subject to standard compliance requirements.

•

The CA Act is proposed to include provisions for the Minister to direct a CA to temporarily
maintain fees for programs and services at current levels.

•

Development proposals that are up to 10 residential units are proposed to be exempt from the
Site Plan Control process (with some exceptions), which is administered by Municipalities under
the Planning Act.

•

The Ontario Wetland Evaluation System is proposed to be significantly modified to remove the
review and approval role of the Ministry of Natural Resources and Forestry. Additionally, the
criteria used to evaluate wetlands and wetland complexes has been significantly altered to make
it more difficult for new wetlands to meet the criteria for identification as Provincially significant
and easier for existing PSWs to be re-evaluated and shown to not meet the criteria for Provincial
significance.

•

The Ministry of Natural Resources and Forestry may require that each CA complete an inventory
of owned lands along with an evaluation of each property to determine which may be suitable
for residential development. This potential requirement is coupled with new provisions in the CA
Act for streamlined land disposition by an Authority.

The above list is not a comprehensive list of all of the proposed changes included in Bill 23. The full list
of changes can be found through each of the individual Environmental Registry of Ontario (ERO)
postings, the links for which are included below.
Administration is currently reviewing all of the changes to better understand the impacts to ERCA’s
programs and services as well as the impacts to the member municipalities. The proposed prohibition
to enter into Memorandums of Understanding (MOUs) with municipal partners to deliver some services
on their behalf, coupled with the Section 28 permit exemption for development approved under
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“prescribed Acts” are of particular concern. As required under the recent CA Act changes and associated
regulations regarding Transition Planning and Mandatory and Non-Mandatory Programs and Services,
ERCA was implementing the approved Transition Plan and has been engaged in preliminary discussions
with municipal partners regarding MOUs for Category 2 municipal services. The proposed CA Act
changes and potential “prescribed Acts” will impact ERCA’s ability to deliver services, specific to
reviewing and commenting matters related to natural heritage, natural hazards, and general watershed
management principles. This will increase risk and potential claims against municipalities by removing
conservation authorities from advising on these matters.
As a result of these proposed changes, Transition Planning will continue but financial implications of the
proposed changes are not yet fully understood at this time, although any reduction in services or
programs requires a full evaluation of staffing and other resource allocations.
ERCA Administration will finalize its review and analysis of the proposed legislative changes and will
submit comments to the ERO postings in advance of the various imposed deadlines. It is anticipated
that Conservation Ontario (CO) will coordinate comments on behalf of the 36 Conservation Authorities
and therefore, comments may be sent to CO as well as directly from ERCA to the Province through the
ERO postings. In addition to reviewing and commenting on the proposed legislative changes, ERCA
intends to request that the multi-stakeholder, solution-oriented Conservation Authority Working Group
be re-established by the Province in advance of finalizing Bill 23 to ensure housing demands are met
without sacrificing necessary natural hazard protections for Ontarians and at the expense of the longterm sustainability of the Province’s natural environment.
As well, at the request of ERCA’s Chair and Vice Chair, Administration has drafted a letter to Premier
Ford, Minister Clark, Minister Smith and Minister Piccini identifying the concerns and potential
ramifications of these current proposed legislative changes. The DRAFT letter is attached to this report
for Board consideration.
Approved By:

Tim Byrne
CAO/Secretary Treasurer
Attachments:
• Link to Consultation on More Homes Built Faster: Ontario’s Housing Supply Action Plan 2022-2023:
https://ero.ontario.ca/notice/019-6162
• Draft Letter addressed to Premier Ford, Minister Clark, Minister Smith and Minister Piccini, on behalf
of the Essex Region Conservation Authority Board of Directors
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ERCA Letterhead
<Date>
Sent via email
The Honourable Doug Ford, Premier of Ontario
The Honourable Steve Clark, Minister of Municipal Affairs and Housing
The Honourable Graydon Smith, Minister of Natural Resources and Forestry
The Honourable David Piccini, Minister of Environment, Conservation and Parks
Dear Premier Ford, Minister Clark, Minister Smith, and Minister Piccini,

We are writing to you in response to Bill 23, the More Homes Built Faster Act, which was announced
on Tuesday, October 25th, 2022.
The Essex Region Conservation Authority (ERCA), like all 36 Conservation Authorities across Ontario,
supports the province’s effort to build more homes faster, reduce unnecessary barriers to development
and streamline processes. However, we are concerned that the proposed legislative changes may have
unintentional, negative consequences. Rather than creating the conditions for efficient housing
development, these changes may jeopardize the province’s stated goals by increasing risks to life and
property for Ontario residents.
This contradicts the Insurance Bureau of Canada’s recommendation which cites an “urgent need for
the housing industry and governments to more openly consider and disclose natural hazard and
climate risk … because of the increasing frequency and severity of natural disasters….”. In fact, in 2019,
the province’s own Special Advisor on Flooding, Douglas McNeil, recommended that the province
support municipalities and conservation authorities during land use planning due to their vital role in
protecting Ontarians and reducing disasters that are occurring in other parts of Canada where
conservation authorities do not exist. In recent years, both Alberta and British Columbia have suffered
catastrophic losses associated with flooding - costs which are only expected to continue to rise as
climate change events become more frequent. Conservation Authorities remain a fundamental reason
Ontario has not seen impacts to this extent.
The proposed prohibition to enter Memorandums of Understanding (MOUs) with municipalities for
programs or services related to reviewing and commenting on a proposal, application or other matter
made under a prescribed Act, coupled with the Section 28 permit exemption for development
approved under “prescribed Acts”, are of particular concern. As proposed in the legislation, the
Conservation Authorities Act restrictions and exemptions may impede and hinder one of the core
functions of authorities, which is to facilitate, support and uphold integrated watershed management.
The multi-agency approach has been highly successful in ensuring that development has proceeded in
a sustainable manner, and we question a directive that would prevent our local municipalities from
engaging the conservation authority in support of any municipal function, especially land planning and
development, where our responsibilities converge and interrelate.
Across the Windsor-Essex-Pelee Island region, municipalities rely on ERCA’s expertise to inform
environmental assessments and provide input on official plans, studies, and development applications.
This process ensures a watershed-based approach and enables connections to be made between flood
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control, wetlands, and other green infrastructure, ensuring safe development. In fact, ERCA was a key
contributor in recent efforts to ensure that the new Stellantis EV battery plant could be safely sited in
such a way that reduces flood risk to itself while also ensuring that it did not negatively impact
downstream development. To remove conservation authorities completely from these processes, may
compromise our crucial role in mitigating risks of natural hazards.
In addition, it is proposed that the Minister can direct a conservation authority to freeze its fees at any
time. This change puts additional pressure on Conservation Authorities and Municipalities. Like the
Association of Municipalities of Ontario, we, too, are concerned that unless fully offset by funding to
support growth-related projects, maintaining fees at current levels will shift the financial burden of
growth-related infrastructure onto existing municipal taxpayers, inappropriately transferring the fiscal
responsibility from private developers to the public, which is in clear contradiction of the user-pay
principle
Within the Windsor /Essex region, there is only 8.5% natural cover in existence. The bulk of the
remnant natural heritage features are situated within floodplain valley land corridors that are fully
regulated through Section 28. As the CA (Conservation Authorities) Act regulations are permissive, if
no consideration is given to the significance of the natural features present, engineering reassessments of the valley land features could proceed, allowing for further eradication of the minimal
remnant natural heritage of the region. The changes proposed to the Ontario Wetland Evaluation
System, in removing the review and approval role of the Ministry of Natural Resources and Forestry,
are also of significant concern. The changes to the criteria used to evaluate wetlands and wetland
complexes have been significantly altered to make it more difficult for new wetlands to meet the
criteria for identification as Provincially significant and easier for existing PSWs to be re-evaluated and
shown to not meet the criteria for Provincial significance. Wetlands play a critical role in mitigating
floods. In a region where nearly 98% of the wetlands have disappeared, providing an easy mechanism
like offsetting could alter this region’s risk profile and make our residents more vulnerable to flooding,
erosion and the effects of climate change.
These are just some of the concerns that we, as the ERCA Board of Directors and representatives of our
respective municipalities have, regarding this Bill. We believe it is critical that the government press
pause on the proposed changes and meet with Conservation Authorities and Municipalities to clarify
and consider more effective alternatives. It is our hope that we can work with you again to safeguard
the best possible outcomes for the Windsor-Essex-Pelee Island region, and for the people of Ontario.
Sincerely,
On behalf of the ERCA Board of Directors

Tania Jobin, Chair
Cc.

Kieran McKenzie, Vice Chair

ERCA Board of Directors
Tim Byrne, CAO/Secretary-Treasurer, ERCA
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Essex Region Conservation Authority
Board of Directors

BD27/22

From:

Tim Byrne, CAO/Secretary-Treasurer

Date:

Thursday, October 27, 2022

Subject:

2023 Board Meeting Schedule

Strategic Action:

All Actions

Recommendation:

THAT the ERCA Board of Directors 2023 meeting schedule as outlined
in Report BD 27/22 be approved.

Discussion
The Essex Region Conservation Authority meets seven to nine times annually. The Annual General
Meeting of the Authority is held in January. The May and October Board meetings are scheduled as
tentative (at the call of the Chair) depending on ERCA business or other matters that may require Board
discussion. The Executive Committee has tentative meeting dates (at the call of the Chair) in March, July
and August to ensure business of the Authority is able to continue when consultation with the Board is
required.
Other than as noted below, regular ERCA meetings are held on the second Thursday of the month but
for some exceptions in February and June 2023 to accommodate budget and financial reporting.
Meetings will start at 6:00 p.m. and are held in-person. In the event of an emergency, there are
provisions in the Administrative By-laws that allow for meetings to be held electronically. Any meetings
held electronically will be broadcast live through ERCA’s YouTube channel.
In keeping with the above, Administration is proposing the following meeting dates for 2023 Board of
Directors Meetings:
• January 19 – Annual General Meeting
• February 16
• April 13
• May 11 – At the Call of the Chair
• June 22
• September 14
• October 12 – At the Call of the Chair
• November 9
• December 14
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Executive Meetings are at the Call of the Chair and tentatively scheduled for the following dates:
• March 9
• July 13
• August 10
For reference, ERCA offices will be closed on the following Statutory Holidays and non-Statutory days:
• January 2 (January 1 observed)
• February 20 (Family Day)
• April 7 (Good Friday)
• April 10 (Easter Monday)
• May 22 (Victoria Day)
• July 3 (Canada Day observed)
• August 7 (Civic Holiday)
• September 4 (Labour Day)
• October 9 (Thanksgiving)
• November 13 (Remembrance Day observed)
• December 22 (replaces December 24 per Collective Agreement)
• December 25 (Christmas Day)
• December 26 (Boxing Day)
• December 29 (replaces December 31 per Collective Agreement)

2023 marks the 50th anniversary of the Essex Region Conservation Authority. It is anticipated that there
will be several opportunities to mark this historical occasion during the course of the year.
Approved By:

Tim Byrne
CAO/Secretary Treasurer
Attachments:
None
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Essex Region Conservation Authority
Board of Directors

BD28/22

From:

Kevin Money, Director of Conservation Authorities

Date:

Thursday, October 27, 2022

Subject:

Equestrian use on the Cypher System Greenway

Strategic Action:

8.2 Build the Cypher Systems Group Greenway and other connecting Greenways
and trail extensions to bring our goal of a regional trail system one step closer to
reality.

Recommendation:

THAT equestrian use of the Cypher System Greenway be permitted from
Thomas Street in Amherstburg to Pinkerton Side Road in Essex.

Summary

•

In 2018, ERCA concluded that equestrian use on the Cypher System Greenway should not occur
until adequate parking facilities for horse trailers were available.

•

Through contributions from the Essex Region Conservation Foundation and FedDev Canada the
funding to build a parking lot large enough to accommodate horse trailers was completed in
October 2022 at the County Road 15 entrance to the Cypher System Greenway.

Discussion
For the past 3 years, Administration has been seeking funds to build a new community entrance along
the Cypher System Greenway and the Essex Region Conservation Foundation has been fundraising
towards the same goal.
Administration was notified of a successful FedDev grant application in late 2021 to build a new
community entrance on County Road 15 in Essex. This new entrance was designed to accommodate
horse trailers so ERCA could move forward with allowing horseback riding on the Cypher System
Greenway in support of BD 30/18.
Equestrian use is not permitted in urban areas along the Chrysler Canada Greenway in Harrow and
Kingsville. Between Amherstburg and Essex the only urban area is the community of McGregor. As
housing density along the trail is low and the majority of houses are set back from the trail,
Administration has no concerns with allowing equestrian use through this portion of the trail.
Staff have been actively naturalizing areas of the trail in McGregor that were previously mowed by
adjacent landowners and restoration work will continue until all areas are naturalized. As a result,
Administration is recommending allowing equestrian use on the majority of the Cypher System
ERCA BoD
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Essex Region Conservation Authority
Equestrian Use on the Cypher System Greenway

Report BD28/22
October 27, 2022

Greenway, from Thomas Road in Amherstburg to Pinkerton Side Road in Essex. The extent of the
proposed equine use is shown on the attached map.
With Board approval, Administration would install signage to allow equestrian use and temporary
closure signage when trail conditions are too soft for use by horses. Provisions for these additional
expenses would be covered through the FedDev and foundation funds when the facilities at the site are
completed.
Approved By:

Tim Byrne
CAO/Secretary Treasurer
Attachments:
• Map of proposed equestrian use on the Cypher System Greenway
• BD30/18 Equestrian Use of ERCA’s Greenway
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Essex Region Conservation Greenways
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Essex Region Conservation Authority Board of Directors
From:

BD30/18

Kevin Money, Director of Conservation Services
Danielle Stuebing, Director of Communications & Outreach
Services

Date:

September 4, 2018

Subject:

Equestrian Use of ERCA’s Greenways

Strategic Action:

8.2 Build the Cypher Systems Group Greenway and other
connecting Greenways and trail extensions to bring
our goal of a regional trail system one step closer to reality.
10.3 Better engage developers, realtors, stakeholders and the
broader public around responsible, sustainable planning.

Recommendation:

THAT ERCA pilot and implement signage and use improvements
along Chrysler Canada Greenway where all uses (including
equestrian use) are currently permitted as described in BD30/18;
and further,
THAT administration seek out private/public entry points to allow
horses to access CCG and CSG Greenways while CSG Community
Entrances are constructed; and further,
THAT based on the outcomes of that review, as entrance facilities
are constructed, we revisit opportunity to extend equestrian use to
Cypher Systems Group Greenway

Summary
▪

As requested following Report BD 09/18, Administration has undertaken an analysis
of expanding equestrian use to include the Cypher Systems Group Greenway

▪

A survey was distributed to gain public insight on the matter from various user
groups. 854 participants responded.

▪

Administration is making multiple recommendations to improve user experience
along the greenway

Discussion
Further to Report 09/18, Administration has undertaken an analysis of the request from
the equestrian community to allow horses on the Cypher Systems Group Greenway. To
gauge feedback on this matter, a survey was developed that invited all user groups –
including those who identified as walkers, runners, cyclists and equestrians, to provide
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feedback on the proposal. As well, this survey was used to invite general comments and
feedback about ERCA’s Greenway system.
The survey was opened on July 3, 2018 and closed on August 3, 2018. An invitation to
participate was circulated via our electronic mailing list (3700 subscribers) and posted on
our website. A media release inviting public participation was also circulated.
In total, 854 people responded to this survey. Postal code data indicates that the
respondents represented each municipality in the region. Other locations of origin
included Blenheim, Brockville, Chatham, London and Michigan.

RESPONDENTS BY MUNICIPALITY
Amherstburg

Windsor

Tecumseh
Essex

Leamington
LaSalle
Lakeshore
Kingsville

Of the respondents,

▪
▪
▪
▪

42% identified as cyclists
30% identified as walkers
8% identified as runners
16% identified as equestrians

On average, over 45% of all user groups identified using the trails daily or weekly. When
asked what sections of the Greenway were used most frequently, the answers were
significantly varied, suggesting that all areas of the Greenway trail system are being used.
Broken down by user group, the following responses were identified:
Daily

Weekly

Monthly

Few times
each year

Walkers

15%

27%

16%

32%

Runners

18%

36%

14%

21%

Cyclists

11%

40%

16%

27%

Equestrians

5%

29%

23%

31%
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Of the respondents:

▪
▪
▪

369 (43%) indicated some ‘concern with sharing the Greenway with horses’
295 (35%) indicated ‘no concern to sharing the Greenway with horses.’
190 (22%) did not respond.

The survey was designed with significant opportunity for respondents to provide
qualitative comments and information. Recurring comments include:

▪

While there were numerous complaints about manure on the trail, many of the
equestrian respondents advised that they always dismount and kick the manure to
the side of the trail. There were also many comments from equestrians noting that
because horses are vegetarians, the manure biodegrades and washes away very
quickly.

▪

Equestrians also noted that there should be more signage and education to make
sure that riders know to remove manure from the trail.

▪

Equestrians advised that they cannot use the trail sides to ride because of the brush
(noting that they are up higher than a person on foot).

▪

Cyclists expressed concerns that horses cause damage to the trail surface and that
horses ‘ruin’ the greenway. Equestrians expressed that cyclists should also stay off
the trail when it is wet, as they cause one long, continuous rut. This was especially
prevalent in the response to the question “If horses were prohibited during early
spring (wet weather), would that be a fair compromise.”

▪

There were many remarks that indicated that if horses were banned during wet
weather, cyclists should also be banned. However, there were an equal number of
responses that indicated ‘yes – whatever compromise needs to be made to get us
<equestrians> access’.

There were significant expressions of appreciation for the Greenway trail system from all
user groups. The survey also revealed that enhanced education and outreach would
benefit the broad range of users and promote harmony and trail use etiquette.
Provincial Trail Standards

Administration undertook a review of current practices by other Conservation
Authorities, not for profit organizations and Municipalities that own and operate
multiuse greenway trails. A summary of this information is as follows:

▪

Administration was not able to find another trail owner that had a rule about keeping
equestrians to the grassed sides of the trail

▪

Maintenance of the trail sides was inconsistent by trail owners and in some cases,
was less than 10 feet wide due to tree and shrub growth. Administration was not able
to find a trail owner that required a width greater than 10 feet for equestrian use
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▪

Other trail managers have noted minor impacts on trails from cycling, however
damages to trail surfaces is far greater from horses. For these reasons, other
Conservation Authorities have prohibited equestrian use during the winter months
where freeze thaw cycles are greatest.

▪

Many trail owners have clear rules regarding yielding to horses

Insurance and Liability

Since the greenway was built, ERCA has never received legal correspondence linked to
horse related injuries or been made aware of any incidents between horseback riders
and other trail users that have resulted in injuries.
Administration has consulted with its insurance provider, who has reviewed the details of
allowing horseback riding on the Cypher System Group Greenway and has confirmed
that there would be no additional costs to our insurance if permitted. Further, they
recommended additional signage could be developed to reduce risks and user conflicts.
Recommendations

Though the quantitative results of the survey are not definitive for or against horse use,
the qualitative comments do illustrate that there are concerns and issues with
interactions among all user groups that need to be addressed.
In consideration of those comments, as well as the input from other trail managers and
ERCA’s insurance provider, Administration is recommending the following
considerations:
Chrysler Canada Greenway

▪

Create and promote a ‘Greenway Code’ to provide clear trail-sharing guidelines and
etiquette for all greenway users.

▪

Create and promote opportunities for all user groups to interact – in person forums,
cleanups or social events.

▪

Work through established equestrian and cycling groups utilizing the Greenway to
share information and encourage self-policing.

▪

Seek horse rider, cyclist and walker volunteers to be trail ambassadors, to remind
users to follow the greenway code and report issues/concerns. ERCA would
communicate regularly with trail ambassadors to receive feedback and identify any
issues or concerns that have been raised.

▪

Enhance signage to promote shared uses.

▪

Continue to suspend equestrian use on the Chrysler Canada Greenway seasonally
due to ice and the spring thaw. Closures will be posted on ERCA’s website and along
the trail.
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Administration is recommending that we pilot and implement these steps along the
Chrysler Canada Greenway where all uses (including equestrian use) are currently
permitted, and where community entrances have parking facilities for horses and trailers.
Further, Administration recommends that we identify trail ambassadors to identify and
resolve issues or concerns among trail users.
Cypher Systems Group Greenway
One of the design considerations for entrances on Chrysler Canada Greenway was to
allow for horse trailers to be loaded/unloaded safely; so horse riders would not be
accessing the Greenway by riding along roads/highways which may be unsafe. This was
something that was recommended by horse riders at that time, and entrances, especially
Schwab Community Entrance on County Road 23 are regularly used for these purposes.
Currently, formal access points to the Cypher Systems Group Greenway are in the Town
of Essex (Sadler’s Pond and Highway 3) and McGregor (Walker Road). Administration is
working with the Conservation Foundation, which has included construction of
community entrances at a number of additional locations along the Cypher Systems
Group Greenway as part of its Place for Life Campaign. Like community entrances along
the Chrysler Canada Greenway, entrances on Cypher Systems Group Greenway will be
designed to provide for horse trailers to ensure safe access along the Cypher Systems
Group Greenway.
Until appropriate entrances can be constructed, Administration recommends that we
seek out appropriate private or public entry points to the CSG or CCG while Community
Entrances to the CSG Greenway are being constructed. As entrance facilities are
constructed, we revisit opportunity to extend equestrian use to Cypher Systems Group
Greenway.

Approved
By:

Richard J.H. Wyma, CSLA
General Manager/Secretary Treasurer

Attachments:
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Board of Directors

BD29/22

From:

Katie Stammler, Water Quality Scientist

Date:

Friday, October 28, 2022

Subject:

Draft Essex Region Phosphorus Management Plan

Strategic Action:

4.2 Advocate for changes to industry and agricultural practices in order to
reduce impact on our Great Lakes.
5.1 Undertake science and research with partners to effectively target sources of
nutrients in order to achieve healthy rivers, shorelines and beaches.

Recommendation:

THAT the Members endorse the Draft Essex Region Phosphorus Management
Plan to be sent to key stakeholders for comment; and further,
THAT Administration review comments and incorporate relevant changes
prior to releasing the document to the public.

Summary

•

The Great Lakes Water Agreement was revised in 2012 with new phosphorus load targets for Lake
Erie announced in 2016 that required a further reduction of phosphorus loads by 40% in priority
watersheds, which includes the Leamington tributaries.

•

In 2018, Canada and Ontario released the Lake Erie Action Plan which includes over 120 suggested
actions to meet the new phosphorus targets. One of these actions is to identify phosphorus sources
and develop phosphorus reduction management strategies and plans for select regions in the Lake
Erie watershed.

•

Environment and Climate Change Canada provided ERCA with funding to prepare a Regional
Phosphorus Management Plan.

Discussion
Harmful algal blooms (HABs) have become an annual occurrence in the western basin of Lake Erie as
well as the southern shores of Lake St. Clair, impacting the shores and beaches of the Essex Region.
HABs are composed of cyanobacteria, also known as blue-green algae, which are capable of producing
toxins. The presence of these toxins can make water dangerous for human consumption, recreation,
and wildlife. Lake Erie HABs also effect local tourism, recreation activities, and sport and commercial
fisheries, directly impacting the economy in the area. HABs in Lake Erie have increased in size and
severity in recent years and have resulted in the closure of beaches throughout the western basin, as
well as water treatment plants on Pelee Island and in Ohio. In response to the growing concerns related
ERCA BoD
49 of 203

Essex Region Conservation Authority
Draft Essex Region Phosphorus Management Plan

Report BD29/22
October 28, 2022

to HABs, the Essex Region Source Protection Committee identified microcystin-LR (a specific congener
of microcystin) as a drinking water issue for Lake Erie intakes.
HABs are an international issue and in 2018 the Canadian and Ontario governments released a joint
Lake Erie Action Plan (LEAP) and the United States federal and state governments released similar
documents. The Canada-Ontario Lake Erie Action Plan identifies over 120 actions by Canada, Ontario,
and other partners, to meet binational 40% phosphorus load reduction targets. LEAP identifies
Conservation Authorities as key implementation partners in its framework and led to the creation of the
Essex Region Phosphorus Management Plan (PMP) and its coordination by the Essex Region
Conservation Authority (ERCA). The Phosphorus Management Plan (i.e., PMP) is a part of fulfilling
Environment and Climate Change Canada’s commitment under the Canada-Ontario Lake Erie Action
Plan to identify phosphorus sources and develop phosphorus reduction management strategies for
selected tributaries in the Lake Erie watershed (Action A1.3). The PMP will be used as a guide in
mitigating phosphorus loading in the Lake Erie watershed and will contribute to healthy fish and wildlife
populations, clean drinking water, and essential recreation and tourism opportunities.
The PMP is a comprehensive document that was written with contributions from ERCA’s Water Quality
staff as well as graduate students at the University of Windsor whose research is directly related to the
content of the PMP. The document provides background information on the current state of knowledge
regarding phosphorus and harmful algal blooms and a thorough description of the unique natural and
anthropogenic features of the Essex Region. The PMP includes a detailed description of ERCA’s water
quality monitoring programs, data management plan, and a high-level overview of phosphorus
concentrations, loads and known sources. The PMP provides examples of suggested mitigation
strategies specific to the Essex Region and acknowledges other contributing factors like climate change,
invasive species, and socio-economic considerations. The PMP outlines strategies for cooperative,
adaptive management, outreach and education, and reporting. In addition, the PMP communicates the
state of current knowledge with the public and key stakeholders. The identified actions are suggestions
and not based in regulation. The intention of the PMP is to be a living document, with continued
updates and input from stakeholders.
The original intention of this project was to have stakeholder engagement sessions throughout the
development of the document, however, due to Covid-19 and shifting priorities this engagement did
not happen as planned, nor was a formal Steering Committee identified as outlined within the PMP.
Prior to Covid-19, a research roundtable was held in January 2020 at the University of Windsor, which
informed much of the scientific background and identified research needs. At this point, the PMP has
been reviewed by the authors and ECCC (Environment and Climate Change Canada) for technical and
grammatical corrections. The PMP should now be provided to key stakeholders for their review and
input, as well as identification of organizations who might lead or support the suggested actions. These
stakeholders will include, among others:

Page 2 of 3
ERCA BoD
50 of 203

Essex Region Conservation Authority
Draft Essex Region Phosphorus Management Plan

•
•
•
•
•
•

Report BD29/22
October 28, 2022

Municipalities within the Windsor/Essex Region
Ministry of Environment Conservation and Parks
Ontario Ministry of Agriculture Food and Rural Affairs
Ontario Greenhouse Vegetable Growers
Academic research partners
University of Windsor’s Farm Advisory Board

Comments from these stakeholders will inform the final version of the PMP to be published on ERCA’s
website.
The project was undertaken with the financial support of Environment and Climate Change Canada
(ECCC) through a three-year contribution agreement from 2019-2022, with the final draft report
provided to ECCC April 30, 2022, for review. This document was held in abeyance in response to the
Covid-19 pandemic and is now being circulated to finalize the program requirements.
Approved By:

Tim Byrne, CAO/Secretary Treasurer
Attachments:
• Draft Essex Region Phosphorus Management Plan and related appendices
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Draft Essex Region Phosphorus
Management Plan
March 2022

Prepared by:
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Preface
We wish to acknowledge that this land is the traditional territory of the Three Fires Confederacy
of First Nations, comprised of the Ojibway, the Odawa, and the Potawatomie Peoples.
We value the significant historical and contemporary contributions of local and regional First
Nations and all of the Original Peoples of Turtle Island - North America who have been living
and working on the land from time immemorial.
The health and viability of Caldwell First Nation and Walpole Island First Nation, their places of
cultural and spiritual significance, and economic opportunities, are inextricably linked to the
health of their surrounding traditional lands and waters, which include Lake Erie and Lake St.
Clair, and the natural ecosystems of the subwatersheds.
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Contributing Authors
Many individuals contributed to the development of this Phosphorus Management Plan for the
Essex Region. The following individuals are gratefully acknowledged for their contributions:
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Executive Summary
Algal blooms, nutrient runoff and pollution have been in an issue in the Lake Erie watershed for
decades. Following the Great Lakes Water Quality Agreement between the United States and
Canada in 1972, there was a reduction in the occurrence of algal blooms during the 1970’s and
1980’s. However, harmful algal blooms (HABs) have more recently become an annual occurrence
in Western Lake Erie and Southern Lake St.Clair, affecting drinking water sources, tourism,
recreation, and fisheries, with a direct economic impact in the Essex Region. HABs are often
dominated by potential toxin-producing cyanobacteria, mainly Microcystis. Among these toxins,
the most commonly found in freshwater lakes is microcystin, which poses a threat to our
drinking water sources. The increase in frequency and severity of HABs in recent years is
attributed to many different factors, including climate change, invasive species, loss of wetlands
and nutrient loading from surrounding tributaries and runoff. Phosphorus is considered to be
the limiting nutrient to algal growth and is the focus of management actions. Sources of
phosphorus include both point-sources and non-point sources, with the latter being more
difficult to manage as the direct source is not as identifiable as point-sources.
As harmful algal blooms are an international issue, the Canadian and Ontario governments
released a joint Lake Erie Action Plan (LEAP) in 2018 to meet binational 40% phosphorus load
reduction targets. The United States federal and state governments released similar documents.
The LEAP identifies conservation authorities as key partners in its framework, leading to the
creation of the Essex Region Phosphorus Management Plan (PMP) and its coordination by the
Essex Region Conservation Authority (ERCA). ERCA received a three-year funding commitment
from Environment and Climate Change Canada (ECCC), beginning in July of 2019. The PMP
describes the status of phosphorus concentrations in local waterbodies, identifies sources of
phosphorus in the Essex Region as well as knowledge gaps, and reduction strategies. The PMP
includes a list of Action Items that were developed during the writing of this document. The
intent is for this list of Action Items to be a living document, updated as actions are completed
and/or new actions identified.
The Essex Region Watershed is a flat clay plain of just under 1700 km2, consisting of a peninsula
surrounded on three sides by the waters of the Great Lakes. There are three major sub
watershed areas, which drain into Lake St. Clair, Detroit River and Lake Erie, ultimately, all
draining into Lake Erie. The shoreline of the Essex Region extends over 200 km, much of which
has been significantly altered by urbanization and shoreline hardening. Nearly 95% of our
coastal wetlands, which play an important role in nutrient sequestration, have also been lost or
degraded. Land use in the Essex Region is dominated at 80% by agriculture, including over 1100
hectares of fruit, vegetable, and cannabis greenhouses. Maps of the region are shown in Part 2
of the PMP.
ERCA’s water quality program includes monitoring a variety of surface and groundwater sites
and interpreting the data collected. There are many partners and initiatives involved in
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contributing to the research and monitoring of water quality health, described in Part 3 of the
PMP. The Provincial Water Quality Objective (PWQO) for phosphorus concentration is 0.03mg/L
to prevent eutrophication in streams and rivers. Between 2012 and 2021, phosphorus
concentrations in the Essex Region ranged from 0.05mg/L to 75.20mg/L with an average range
of 0.18mg/L to 6.17mg/L, putting all of the watersheds in the Essex Region at risk for
eutrophication, and adding to nutrient loads to Lake Erie and Lake St.Clair. The highest
phosphorus concentrations are observed in the greenhouse influenced streams in Leamington
and Kingsville. Sources of phosphorus include row crop agriculture, greenhouses, wastewater
treatment facilities, septic systems and urban runoff.
Part 4 of the PMP describes several possible mitigation strategies specifically for the conditions
in the Essex Region. The primary source of phosphorus loss in the Essex Region is the
agricultural sector because it is both the largest land use and user of nutrient amendments, thus
agricultural best management practices, including those for greenhouses, are considered to be
of utmost importance. Some of these practices include following the 4R strategy for fertilizer
use, cover crops, conservation tillage and managing erosion and runoff. The PMP also discusses
municipal and individual actions that can help to mitigate phosphorus loss.
There are many other contributing factors to increased phosphorus loading, including socioeconomic factors, drainage transport pathways, climate change and invasive species. These are
discussed in Part 5 of the PMP. Climate change in particular is highlighted due to its influence
on phosphorus cycling and the ecology of the impacted lakes. Warmer, wetter conditions are
adding stress to an already stressed ecosystem, causing an acceleration in cyanobacterial
growth rate. The PMP describes future climate projections and their potential impacts, however,
a full climate risk assessment is recommended.
The intention of this PMP is to utilize an adaptive management strategy as discussed in Part 6.
Local stakeholders of the plan include municipal, county and provincial governments as well as
First Nations, industry, wastewater and various farming sectors. These stakeholders will be
included in consultation and encouraged to comment on the feasibility of the Action Items,
provide insight into progress already made towards phosphorus reduction, identify additional
knowledge and/or management gaps, or provide any other feedback that will strengthen the
PMP. It is important that this work be considered ongoing and continuous as the results of our
efforts may take several years to observe. Key to this will be a commitment to ongoing
monitoring in the Essex Region watersheds.
Part 7 of this report briefly discusses the next steps for Education and Outreach, which will begin
with stakeholder consultation and ultimately result in web content and incorporation into
ERCA’s many education programs. Part 8 of this report acknowledges that ongoing reporting
will be necessary to ensure the PMP is executed; however, this will be dependent on available
funding.
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Stakeholder Engagement
Action
Circulate the draft phosphorus management plan to stakeholder groups for comment
Invite participants of Research Roundtable to provide an update on their work; Circulation table of Research Actions
Develop and establish a regular reporting schedule to provide updates on the PMP implementation; Adaptive
Management

Outreach & Education
Action
Identify engagement and outreach strategies that will increase the adoption of BMPs (agricultural, individual,
industry, etc)
Continue and enhance engagement with the agricultural sector to showcase BMPs and encourage adoption
Create a social media campaign targeted at encouraging proper maintenance of septic systems
Continue to advocate for stormwater pond design to consider both water quantity and quality concerns
Promote education on stormwater and urban runoff (e.g. Yellow Fish Road or Adopt a Drain)
Encourage the implementation of Low Impact Design and green infrastructure projects, including monitoring
Continue to incorporate information of individual actions in Education and Outreach Programs and through social
media
Share information about successful tactics/technologies/BMPs with relevant sectors to encourage uptake

Stewardship
Action
Seek funds to provide grants for BMP implementation
Work with OGVG/OMAFRA/municipalities to hold fertigation optimization workshops for greenhouse growers
Coordinate optimization workshops with MECP and local WWTP operators
Continue to seek funds where available to control P. australis on ERCA properties
Seek out grant funds to provide opportunities for restoration projects like tree and prairie meadow planting, and
wetland creation
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Municipal
Action
Work with municipalities to catalogue the methods and innovations used to further reduce phosphorus in
wastewater treatment plant effluent
Support municipal efforts to implement new technologies in WWTPs
Include exceedances and/or lack of exceedances from WWTPs in future phosphorus update reports and encourage
transparency in reporting annual nutrient loads from WWTPs
Encourage the use of regulatory tools for septic systems where necessary
Support municipal efforts to create more connections to sanitary sewers where possible
Review and report on local municipal bylaws that could prevent storm water sewage from private property being
discharged into a sanitary sewer, including downspout disconnections and incentives

Agriculture
Action
Implement BMPs that are appropriate for each farming scenario (e.g. cover crops, 4R nutrient strategy, buffers,
controlled drainage, conservation tillage, etc.)
Continue to demonstrate and promote innovative practices
Utilize ERCA’s Demo Farm to demonstrate and promote innovative practices
Ensure new greenhouse builds are built to high standards that prevent all accidental discharge to the environment
Repair known breaks or leaks in greenhouses that result in accidental discharge to the environment
Encourage optimization of greenhouse stormwater ponds
Follow guidelines to reduce per acreage loss of nutrients by greenhouses – optimize inputs, manage outputs
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Existing Data & Monitoring Programs
Action
Identification of microcystin-LR as a drinking water issue in Lake St. Clair
Continue to refine the data management plan
Complete 2022 watershed report card
Establish a regular monitoring report template for ERCA’s water quality data beyond watershed report card
Continue to refine nutrient load calculations for Wigle Creek
Complete analysis of Wigle Creek data and create a regular cycle for analysis updates
Complete greenhouse mapping project and update census of agriculture data when available
Re-analyze KLN data and create a regular cycle for analysis
Calculate nutrient loads in greenhouse influenced streams (Sturgeon Creek, Lane Drain, and Mill Creek)
Continue monitoring greenhouse influenced streams
Complete data analysis for Puce River sampling and prepare a details report; continue collaboration across agencies,
develop research and/or ongoing monitoring projects
Continue to work with municipal partners to update drainage network and create a reporting tool for notifications of
changes
Continue to seek grant funds and partnerships to ensure that important long term monitoring programs continue
Continue to participate and seek out partnerships to conduct edge of field monitoring
Ensuring compatibility of data and load calculation methods between labs and research projects
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New Research
Action
Inform knowledge on source/sink potential of in-stream sediment
Identify mitigation actions that reduce both phosphorus and nitrogen load
Continue to identify areas of research and innovation to mitigate phosphorus loss
Complete Thames mesocosm project identifying conditions of algal growth
Collaborate with researcher to conduct a more fulsome analysis of available water quality data
Determine the phosphorus contribution from WWTPs, lagoons and other water treatment facilities
Determine the phosphorus contributions from septic systems in the Essex Region
Create a comprehensive list of all known point sources, other than WWTPs, in each watershed; determine phosphorus
contributions
Support further research to better understand how stormwater pond design can be optimized to reduce nutrient loss,
particularly in the greenhouse sector
Determine the extent of spread of P. australis and identify appropriate mitigation measures
Undertake a Climate Change Risk Analysis; Ensure that Climate Change scenarios are considered in modelling efforts
and projections for future nutrient loads
Source tracking with isotopes
Specific greenhouse-related research discussions included exploring available MECP datasets from storm water ponds
and expanding dye testing. Further research is also needed on the microbiological processes in greenhouse
stormwater ponds (phosphorus-cycling)
Improve the understanding of the sources, fate, and delivery of phosphorus throughout the Essex watershed
Sequential extractions to obtain more information about what form phosphorus is in and legacy phosphorus in
sediments
Additional monitoring in Lake St Clair watersheds
Investigating the impact of agricultural drain clean outs to determine the impact to P and erosion
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1.0 Introduction
The Phosphorus Management Plan (PMP)has been developed to identify phosphorus sources
and develop phosphorus reduction management strategies for selected tributaries in the Lake
Erie watershed (Action A1.3). This will help to fulfill a part of Environment and Climate Change
Canada’s commitment under the Canada-Ontario Lake Erie Action Plan (Action A1.3) by
contributing to the identification of critical nutrient source areas and implementation of load
targets for this priority region. The PMP will be used as a guide in mitigating phosphorus
loading in the Lake Erie watershed and contribute to healthy fish and wildlife populations, clean
drinking water, and essential recreation and tourism opportunities.

1.1 Background
Harmful Algal Blooms
Harmful algal blooms (HABs) have become an annual occurrence in the western basin of Lake
Erie as well as the southern shores of Lake St. Clair, impacting the shores and beaches of the
Essex Region. HABs are composed of cyanobacteria, also known as blue-green algae, which are
capable of producing toxins. The dominant genus of cyanobacteria found in this region is
Microcystis, known to produce the hepatotoxin microcystin, which may cause serious health
effects in many living organisms (Carmichael & Boyer, 2016). The presence of these toxins can
make water dangerous for human consumption, recreation, and wildlife. Once ingested,
microcystins can be distributed to, and affect, many organs in humans, particularly the liver
(Massey et al., 2018). Lake Erie HABs also effect local tourism, recreation activities, and sport and
commercial fisheries, directly impacting the economy in the area. HABs in Lake Erie have
increased in size and severity in recent years and have resulted in the closure of beaches
throughout the western basin, as well as water treatment plants on Pelee Island and in Ohio. In
response to the growing concerns related to HABs, the Essex Region Source Protection
Committee identified microcystin-LR (a specific congener of microcystin) as a drinking water
issue for Lake Erie intakes.
There are many factors that have led to the increase in severity of HABs in recent years,
including climate change, invasive species, loss of wetlands, and nutrient contributions from the
surrounding watersheds and runoff. However, the primary driver of the rapid increase in HABs
of Lake Erie is thought to be nutrient loading from upstream tributaries (Choquette et al., 2019).
Phosphorus is considered to be the limiting nutrient to algal growth in freshwater environments
and recent increases in phosphorus loading, mainly soluble reactive phosphorus (SRP), have
occurred due to changes in agricultural management as well as climate (Kalcic et al., 2019). An
excess amount of phosphorus can result in eutrophication, leading to increased algal growth,
hypoxic (low oxygen) conditions and fish kills. Phosphorus is found in animal and human waste
and commercial fertilizer, and is necessary for the survival of both animals and plants. It is
introduced to the environment by point and non-point sources. Point source pollution
originates from identifiable single sources such as discharge pipes at factories or sewage
treatment plants and is generally easier to manage. Non-point source pollution is the result of
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many dispersed sources over a large area (e.g., surface water runoff of fertilizer and manure in
rural areas, and runoff from lawns, parks and parking lots in urban areas) making it more difficult
to manage. Many areas in the Great Lakes region experience issues with an oversupply of
nutrients, but Lake Erie’s large population, booming agricultural industry and shallow, warm
water have resulted in the most severe algal bloom problems.
Algal blooms, nutrient runoff and pollution have been an issue in the Lake Erie Watershed for
decades. In 1972, the United States and Canada signed the Great Lakes Water Quality
Agreement (GLWQA) in order to address issues like nutrient loadings in the Great Lakes. The
binational effort led to significant improvements in the overall health of the Great Lakes in the
1970s and 1980’s. An annual phosphorus load target of 11,000 metric tons was set, and was
achieved by targeting reductions from point sources (Bertani et al., 2016; Maccoux et al, 2016).
This resulted in a reduction in the frequency and severity of algal blooms in Lake Erie (Bertani et
al., 2016; Maccoux et al, 2016). However, increased population, industrial activities, agricultural
development and complex environmental issues like climate change and invasive species lead to
the recurrence of algal blooms in Lake Erie beginning in the mid-1990s (Dolan & Chapra, 2012;
Stumpf et al, 2012). Based on evidence that spring phosphorus loads are positively correlated to
bloom severity (Stumpf et al., 2012) and that biologically available phosphorus has been
increasing since the mid 1990’s (Baker et al., 2014; Stow et al., 2015), along with numerous
watershed models that have since been developed, a new phosphorus load target has been set.
The United States and Canada updated the GLWQA in 2012 and in 2016, and set the new target
to achieve a further 40% reduction of phosphorus loadings (from 2008 levels) to Lake Erie,
particularly from identified priority watersheds in the U.S. and Canada. The Canadian priority
tributaries are the Leamington Area tributaries in the Essex Region and the Thames River. The
Maumee River watershed is the single largest contributor of phosphorus loading to Lake Erie,
with all Canadian sources together accounting for approximately 16% of the total phosphorus
load (Maccoux et al., 2016). While the contribution may be less, it is still essential that
phosphorus reduction targets be met. In addition, there has been substantially less work
completed to identify sources of phosphorus to Lake St. Clair, which may be more strongly
influenced by Canadian sources.
HABs are an international issue and in 2018 the Canadian and Ontario governments released a
joint Lake Erie Action Plan (LEAP) and the United States federal and state governments released
similar documents. The Canada-Ontario Lake Erie Action Plan identifies over 120 actions by
Canada, Ontario and other partners, to meet binational 40% phosphorus load reduction targets.
It identifies Conservation Authorities as key implementation partners in its framework and led to
the creation of the Essex Region Phosphorus Management Plan (PMP) and its coordination by
the Essex Region Conservation Authority (ERCA).
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Phosphorus
Phosphorus is measured in water samples as a concentration, the mass present in a given
volume of water (usually measured in mg/L). Concentration data are combined with water
quantity data (volume of water, usually measured in L) to determine the load, or total mass, of
phosphorus over a given time period (usually reported in kg or metric ton per year). Calculating
load requires several years’ worth of concentration and volume data collected over multiple
water years, capturing seasonal changes, and most importantly, capturing different flow
conditions. ERCA is working towards calculating nutrient loads for four Lake Erie watersheds
(Sturgeon Creek, Lane Drain, Mill Creek and Wigle Creek). However, at this time, most of the
data presented in this report will reflect nutrient concentrations.
Phosphorus occurs in different forms in the environment. Dissolved reactive phosphorus (DRP),
also known as soluble reactive phosphorus (SRP), is phosphorus that remains in water after
filtration. Phosphorus attached to the sediment that remains on the filter is called particulate
phosphorus. Together these two forms of phosphorus make up the total phosphorus (TP)
concentration in a water sample. The most bioavailable form of phosphorus is DRP, which is
dominated by orthophosphate (Machesky et al., 2010). As such, water samples are typically
analyzed for TP and DRP, and particulate phosphorus is calculated by subtracting dissolved
phosphorus from total phosphorus.
Phosphorus is removed from soil by crop/plant uptake, runoff and erosion, and leaching. Runoff
is the major pathway for phosphorus loss (P loss) and carries both DRP and particulate
phosphorus from soil surface. Leaching is the loss of DRP from sub-surface soil as water
percolates vertically down the soil profile. The pathways for P loss are dependent on land use
and soil characteristics. While particulate phosphorus makes up the largest portion of
phosphorus loads into Lake Erie, it tends to settle to the lake bottom, whereas DRP remains in
the water column and is bioavailable to algae. Legacy phosphorus is phosphorus that has
accumulated in soils from past fertilization.
Within the watersheds leading to Lake Erie there exists a mechanism to store and utilize
phosphorus by bed and suspended sediments, as well as their associated microbes,
invertebrates, and plants to mitigate changes in DRP (Weigelhofer et al., 2018). Orthophosphate
has a high affinity for adsorption and is strongly absorbed to Essex County’s common sediment
types (Machesky et al., 2010). These concentrations remain in a dynamic equilibrium between
the sediment and the water column. Research funded by an NSERC Strategic Partnership Grant
is currently underway at the University of Windsor to better understand equilibrium phosphorus
in Ontario’s streams. Legacy phosphorus has accumulated within the land-water continuum and
can delay the onset of notable improvements in water quality, despite the inherent reduction in
phosphorus loading (Lannergard et al. 2020). Along with reducing external phosphorus
loadings into these tributaries, governing authorities are also faced with internal phosphorus
loading. It has been shown that regeneration of phosphorus does occur in the sediment of Lake
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Erie, contributing to the total concentration in the water column and slowing efforts of recovery
(Wang et al., 2021).

Action Item: University of Windsor to complete ongoing research projects to inform
knowledge on the source/sink potential of in-stream sediment

Nitrogen
It is important to note other factors that may be affecting the growth of HABs as previous
research has shown that in addition to high concentrations of phosphorus, a low nitrogen to
phosphorus ratio as well as temperatures in the range of 16 to 26 degrees Celsius can promote
the growth of CyanoHABs (Havens et al., 2002). More recent whole-lake experiments have
shown that there is a stronger response of HAB formation when there is a combined enrichment
of phosphorus and nitrogen and that the reduction of phosphorus alone has not been
successful in reducing HAB occurrence in small lakes (Paerl et al., 2016). Studies have shown
that in Lake Erie during late summer, phytoplankton growth demonstrates co-limitation with
nitrogen and phosphorus (Salk et al., 2018). It has also been shown that the concentration, as
well as speciation of nitrogen present has an effect on the quantity of toxins produced by HABs
(Davis et al., 2015,Newell et al. 2019) found an increase in non-nitrate N (or TKN) load in the
Maumee River that is also significantly correlated to HAB biomass. Many of the actions
identified to mitigate phosphorus loss will also help to reduce nitrogen, however, specific
actions to reduce nitrogen should also be considered.

Action Item: Identify mitigation actions that reduce both phosphorus and nitrogen
load

Climate Change
Climate change and its associated hydrologic changes strongly influence not only the physiochemical environment but also biotic processes, which for HABs is most notably metabolism,
growth rates, and bloom formations (Paerl and Paul, 2012). Since CyanoHABs are prokaryotes
with optimal growth rates at higher temperatures, warming surface waters become
advantageous especially under nutrient-enriched conditions (Butterwick et al., 2004). Further, the
warming of surface waters increases vertical stratification which is uniquely exploited by
CyanoHABs (Paerl and Paul 2012). It has also been shown that buoyant cyanobacteria may
locally increase water temperatures at the surface, creating a positive feedback mechanism and
further promoting growth and competitive dominance over eukaryotes (Kahru et al. 1993, Paerl
and Paul 2012). Climate Change is discussed in greater detail in Section 4.0.
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1.2 Threat to Sources of Drinking Water
The re-occurrence of HABs in our freshwater resources has been an important issue concerning
public health as potentially the greatest threat to our drinking water. This is due mainly to the
production of hepatotoxins, which cause damage to liver tissue (Backer, 2002). There have been
many studies conducted which outline the necessity to manage phosphorus loadings into our
freshwater rivers and lakes and to implement nutrient restrictions to mitigate eutrophication (V.
H. Smith & Schindler, 2009).

Microcystin
Among the known hepatotoxins, microcystin is the most commonly found in freshwater lakes
during eutrophic and hyper-eutrophic conditions and are produced by a wide variety of
cyanobacteria (Brittain et al., 2000; Christiansen et al., 2003). There are over 60 isoforms of
microcystin, with the most common and most toxic being microcystin-LR. Various studies have
shown that many environmental factors, including temperature, light intensity and nutrient
concentration affect the dominance of toxigenic strains and the quantity of microcystin
production (María et al., 2016). The most abundant microcystin-producing genera of CyanoHABs
in Lakes Erie and St. Clair include Microcystis, Planktothrix and Anabaena, though not all species
of these genera will produce toxins and those that can produce toxins do not do so
continuously (Davis et al., 2014; Francy et al., 2016). It is not yet fully understood how the
environmental factors contribute to the quantity and variant of microcystin which is produced.
Of the 3 genera listed, Microcystis is thought to be the primary producer of microcystin in these
lakes, as concentrations above the recommended limit of 1 µg/L in drinking water are often
observed during Microcystis bloom events (Rinta-Kanto et al., 2009). It has been shown that an
increase in light intensity causes some strains to produce more microcystin until a maximum
growth rate is reached (Wiedner et al., 2003). Planktothrix agardhii also exhibits a correlation
between light intensity and microcystin production, but unlike Microcystis, the quantity of
microcystin remains constant, while the toxicity increases with light intensity (Tonk et al., 2005).
Anabaena also exhibits changes in the microcystin variants produced dependent on light
intensity, as well as temperature. In the optimal temperature range, this genus produces more
toxic variants, whereas at sub-optimal temperatures and high temperatures coupled with high
light intensity, the toxicity is reduced (Rapala et al., 1997).
Under the Clean Water Act, a drinking water issue can be identified if there is a contaminant
present in the source water that negatively impacts drinking water treatment. Microcystin-LR is
a parameter listed on Schedule 2 of the Ontario Drinking Water Quality Standards and has a
maximum allowable limit in drinking water of 1.5 ug/L. In 2014, the Essex Region Source
Protection Committee (SPC) reviewed total microcystin concentration data for the raw water at
the intakes of Lake Erie water treatment plants and determined that microcystin-LR should be
identified as a drinking water issue pursuant to rule 115.1 in the Technical Rules associated with
the Clean Water Act. Total microcystin concentration is used because the analysis to determine
specific congeners (e.g., Microcystin-LR) is cost prohibitive and only conducted when it is
deemed necessary. However, microcystin-LR tends to be the dominant congener of
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microcystins in the lower Great Lakes (Palagam et al. 2020; Dyble et al. 2008); therefore, we can
assume that total microcystins are an appropriate estimate of microcystin-LR. In 2021, the SPC
reviewed total microcystin data for Lake St.Clair drinking water intakes and is in the process of
formally identifying microcystin-LR as an issue for these intakes. In order for microcystin-LR to
be identified as a drinking water issue the following evidence was noted:
•
•
•
•
•

Concentration of total microcystin has been noted on several occasions at or above half
maximum allowable concentration (1/2 MAC)
Concentration of total microcystin have been noted on several occasions at or above
maximum allowable concentration (MAC)
Concentration of total microcystin are not declining over time, but are variable
depending on annual conditions
Elevated concentration of total microcystin occurs annually and persists throughout the
summer months
Support from Water Treatment Operators who identify HABs as an issue that results in
the need for enhanced or altered treatment to ensure that the contaminant does not
reach treated water

The Essex Region Source Protection Plan includes a policy to continue monitoring for
phosphorus and microcystin as well as a regional education and outreach policy related to
phosphorus, microcystin as a drinking water issue, and algae blooms in general. ERCA continues
to be a leader in phosphorus monitoring and research, and has integrated HABs into all of our
educational programs directed at a variety of target audiences including youth, special interest
groups and the agricultural community.
Action Items:
Complete data analysis from Thames mesocosm project; prepare a detailed report
Complete the process of identification of microcystin-LR as a drinking water issue in
Lake St.Clair

Phycocyanin
Phycocyanin (PC) is a blue-light absorbing, photosynthetic accessory pigment from the
phycobiliprotein family found in cyanobacteria. Previous studies using fluorescence have found
a positive correlation between PC concentration and algal biomass as well as some correlation
between PC and microcystin concentration (Izydorczyk et al., 2005). As such, there has been an
increasing interest in the use of phycocyanin in fluorescence for the quantification of
cyanobacterial biomass (Eriksen, 2008). Methods which utilize fluorescence provide benefits over
traditional methods, such as microscopy and qPCR. A considerable limit to microscopy is that it
cannot identify whether a particular strain has the ability to produce toxins, though it may be a
strain which has been identified as having the potential to produce toxins. qPCR has been
effective in the past for quantifying cyanobacteria which have the necessary gene cluster needed
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for microcystin production (mcy gene), however these analyses are complex and take
considerable time, during which there may have already been public exposure to toxins.
Alternatively, methods which employ fluorescence as an indicator of PC, as well as chlorophyll,
can provide much quicker results and early warnings of cyanobacterial biomass and increasing
concentrations of microcystin in freshwater sources (Francy et al., 2016).

1.3 Developing a Phosphorus Management Plan
In July 2019, ERCA received a three-year funding commitment from Environment and Climate
Change Canada (ECCC) to develop a regional phosphorus management plan (PMP) in part to
fulfill ECCC's commitment under the Canada-Ontario Lake Erie Action Plan to identify
phosphorus sources and develop phosphorus reduction management strategies for selected
tributaries in the Lake Erie watershed (Action A1.3). The objectives of the PMP are:
•
•
•
•

Develop a clear strategy for how to address phosphorus sources in the Essex watershed.
Identify Action Items to address knowledge gaps
Create a short term and long term plan to complete the identified Action Items
Where enough information is available, establish priorities for the application of
phosphorus reduction measures, including the most appropriate best management
practices for this region

Scope
The scope of the PMP will be limited to the ERCA boundaries and its sub-watersheds (Appendix
I, Map 1) in order to enact on-the-ground efforts to reduce phosphorus loadings to local water
bodies and, ultimately, Lake Erie. This region is unique among Conservation Authorities in that it
is made up of several hydrologically separate watersheds, rather than the nested watersheds
common in other areas. While the PMP is specific to the Essex Region, the outcomes will be
applicable to the clay plains of the Lower Thames area that are physiographically similar.

Methodology
The PMP was intended to be developed with a wide range of local stakeholder and community
input including representation from municipal, county, provincial and federal governments, First
Nations, industry (e.g., wastewater, greenhouse, and agricultural sectors), academia and
community members. A Project Charter was developed along with a mandate for a Steering
Committee. However, as discussed below, this approach was severely impacted by Covid-19.
To guide decision-making and identify strategies to address phosphorus sources in the Essex
watershed, the PMP summarizes the soils, land uses, natural heritage features, known water
quality data and nutrient sources in the Essex watershed. It also identify gaps in information and
knowledge that limit understanding of phosphorus movement in the Essex watershed and
Action Items to address those gaps.
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Action Items:
Circulate the Draft Phosphorus Management Plan to Stakeholder groups for
comment
Identify engagement and outreach strategies that will increase the adoption of
BMPs

Implications of COVID-19
In January, 2020, an in-person Phosphorus Research Round Table was held at the Great Lakes
Institute of Environmental Research (GLIER). This was intended to be the first of several in
person stakeholder engagement sessions to both share and gather information from local
resources (e.g., agricultural, municipal, government). With a shift to working from home
beginning in March 2020, this approach was put on hold, assuming that in-person meetings
would resume in due course. ERCA presented the phosphorus management plan approach to
GLIER’s Farm Advisory Board in the fall of 2020. However, with the virtual meeting space
crowded and the acknowledgement of virtual meeting fatigue, ERCA opted to change the
approach of ongoing stakeholder meetings. Instead, this draft PMP has been prepared by ERCA
staff with input from graduate students conducting phosphorus and/or HAB related research
locally.

2.0 Description and maps of the Essex Region
2.1 Watersheds
The Essex Region Watershed consists of a peninsula in the extreme south-western corner of
Ontario, bounded on three sides by the waters of the Great Lakes; as well as Pelee Island
(Township of Pelee) in Lake Erie, and several smaller islands. The Essex Region Watershed is
composed of three major sub-watershed areas consisting of land areas that drain to Lake St.
Clair, Detroit River and Lake Erie. These major drainage areas may further be divided into
approximately 28 sub-watersheds watersheds (Appendix I, Map 1). The Lower Thames Valley
Conservation Authority shares the eastern boundary of the Essex Region Watershed.
While Lake Erie’s HABs have long received international attention, practitioners have also been
sounding the alarm on annual severe HABs in Lake St. Clair over the last decade. Lake St. Clair is
a shallow basin that connects Lake Huron to the north by the St. Clair River and drains into Lake
Erie to the south via the Detroit River. The lake is 42 km long and 39 km wide with a surface area
of 1100km2. The average depth is around 3.4m with a dredged navigational channel of
maximum depth of 8.2m bisecting the lake (Derecki 1984). The lake drains about 12,400km2 in
Canada and the US. At the northeastern end of the lake is Walpole Island, the largest delta of
the Great Lakes and one of the largest freshwater deltas in the world. The delta is home to the
Bkejwanong, Walpole Island, First Nation.
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The Detroit River is a 51km-long connecting channel linking Lake St. Clair to the western basin
of Lake Erie. It carries water and nutrients from the upper Great Lakes, Lake St Clair and the St
Clair River watersheds, delivering approximately 80% of the flow that enters Lake Erie (Scavia et
al., 2020). The Detroit River was designated as an Area of Concern (AOC) under the Great Lakes
Water Quality Agreement in 1987. Eutrophication (or undesirable algae) is one of 14 potential
impaired beneficial uses by which the status of AOCs is assessed. The eutrophication beneficial
use has been considered ‘not impaired’ since 1991. HABs do not occur in the river and there are
no other indications of cultural eutrophication (e.g., low dissolved oxygen), due in large part to
the water current and the average water retention time in the Detroit River (approximately 19 to
21 hours) (Green et al. 2010). However, the watersheds draining into the Detroit River become a
source of phosphorus for Lake Erie and recent estimates suggest that Lake Huron contributes
more than half of the Detroit River TP load to Lake Erie, even taking into account retention in
Lake St. Clair (Scavia et al., 2020).
Ultimately, all watersheds in the Essex Region drain into the western basin of Lake Erie. Lake Erie
is the fourth-largest lake (by surface area) of the five Great Lakes, and smallest by volume of the
Great Lakes, and therefore has a short average water residence time. Lake Erie's fish populations
are the most abundant of the Great Lakes, partially because of the lake's relatively mild
temperatures and plentiful supply of plankton. The Lake Erie watershed drains over 58,000 km2
and is the most densely populated Great Lake with 11 million people in the US and Canada
living in the basin.
The region has over 200 km of shoreline on Lake St. Clair, the Detroit River, and Lake Erie, much
of which has been significantly altered by intensive urbanization and industrial development
over the last century. Hard shorelines, characterized by concrete breakwaters or steel sheet
piling, were commonly engineered in the early 20th century to protect from erosion, flooding,
and to accommodate industry and ship navigation. Upwards of 95% of coastal wetlands, which
play an important role in nutrient management, have also been lost and/or degraded.
Historically, wetlands consisted of a diverse community of emergent marsh but now non-native
Phragmites dominates most wetlands and shorelines. The shoreline is mostly privately owned
and developed, primarily for residential use, and includes numerous marinas, beaches and other
water-based recreational activities. In the City of Windsor, the shoreline includes a mixture of
residential, industrial/commercial uses, as well as an extensive waterfront park system.

2.2 Hydrological Processes
Most of the streams/rivers/creeks in this region flow through the flat terrains of the clay or sand
plains of the watershed region. Surface drainage in much of the region is influenced by a ridge,
extending roughly from the south part of Windsor, in a southeasterly direction through the
central part of the Region. This ridge defines a drainage divide, north of which water flows
mainly into Lake St. Clair, while south of the divide streams flow westward into the Detroit River
or southward into Lake Erie. Surface drainage of the till plain is predominately northward to Lake
St. Clair (Chapman and Putnam, 1984). Many of the streams have extensive marsh areas at the
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mouth, which fluctuate in size with the lake levels. Many have headwaters that periodically dry
up in the summer due to extensive artificial drainage and historical clearing/removal of
wetlands. Throughout most of the Essex Region, dredged ditches and tile drains were installed
in order to improve drainage and provide satisfactory conditions for crop growth and tillage
(Chapman and Putnam, 1984). Several watersheds have been substantially altered by major
diversions of parts of their watershed areas. In several parts of the region, lands have been
artificially created and drained by a series of dykes and pumping schemes – this includes much
of Pelee Island, the south-east part of Leamington, and in the east part of Windsor near Lake St.
Clair.
Highly Vulnerable Aquifers (HVAs) are aquifers on which external sources have or are likely to
have a significant adverse impact, and include the land above the aquifer. A number of factors
such as how close the aquifers are to the ground surface, what types of soil or rock are covering
the aquifers, and the characteristics of the soil or rock surrounding them, determine the
vulnerability of an aquifer to contamination. In the Essex Region, these HVAs are generally
located in the sandy soil areas in the southern part of the region, including most of Pelee Island.
Groundwater recharge occurs where rain or snowmelt percolates into the ground and flows to
an aquifer. The greatest recharge usually occurs in areas that have loose or permeable soil such
as sand or gravel that allows the water to seep easily into the aquifer. Most of the Significant
Groundwater Recharge Areas (SGRAs) are located in the sandy soil areas of the southern part of
the Essex Region, in the Harrow area, parts of Leamington and Kingsville, and limited parts of
the Turkey Creek and Pelee Island subwatersheds.

2.3 Soil and topography
The Essex Region Watershed is approximately 1,681km2 in size and predominantly consists of a
relatively flat clay plain with the exception of some sandy areas, primarily in the southern portion
of the Region (Appendix I, Map 2). The predominant land use in the watershed is agriculture,
due to the region’s excellent farmland and growing conditions. The remainder of the area is
roughly 18–19% urban land use and 8.5% natural cover. Although most of the urban land use is
in the northwestern area, in and around the City of Windsor, there are numerous smaller urban
centers and settlement areas in other parts of the watershed (Appendix II, Map 3).
The Essex Region Watershed generally varies in elevation from approximately 173 – 196m above
sea level, with the exception of the moraine in Leamington, near County Road 31, which climbs
to 227m above sea level (Appendix I, Map 4). In addition to the moraine near Leamington,
there are a few other areas of concentrated relief. Near Harrow, there is a sandy extrusion which
reaches 195m above sea level, while a low gravel ridge through the centre of the region also
rises to 19m above sea level. Point Pelee, at the south-eastern tip of the mainland of the Essex
Region Watershed, is a spit of land extending out into Lake Erie. Pelee Island is also part of the
Essex Region Watershed, lying some 13km south of Point Pelee. It covers around km² and is
about 8 km from north to south, and 5km east to west. With a relief of 175 – 182m above sea
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level, the island is only 10m above Lake Erie’s mean water level at its apex, and substantial
portions of the island are below lake level and protected by dykes.

2.4 Land use
Agriculture
The Essex Region is home to a thriving agricultural industry. Located in the southern tip of
Ontario, the climate allows for one of the longest growing seasons in Canada. With around 80%
of the region’s land use belonging to the agriculture sector, the Essex Region leads Ontario in
gross domestic product (GDP) generated by agriculture at $1.2 billion (McRae et al., 2015).
According to the 2016 Census of Agriculture, land use for crops in the Essex Region covers
approximately 132,750 hectares. Much of this acreage consists of soybeans (74,000 hectares),
followed by corn (25,000 hectares) and winter wheat (23,000 hectares) (Statistics Canada,
2016abc). The climate in the Essex Region also allows for diverse fruit production, including
apples, grapes, peaches and strawberries (ECFA, 2015).
Between the 2011 and 2016 Census, fruit acreage declined the greatest with all varieties
decreasing between 10-40%, while tomato acreage decreased by approximately 10% (Statistics
Canada, 2016bc). In contrast, soybean acreage increased by approximately 14% as well as corn
and oats for grain by 16% and 180% respectively (Statistics Canada, 2016a). These changes may
be attributed to increasing temperatures throughout the region as corn and soybean varieties
are able to withstand higher soil temperature, while high air temperatures can prevent flowering
crops from producing fruit. It is important to note that these changes may also be attributed to
the 2014 closure of the Leamington Heinz factory. As the decreased demand for field tomatoes
in the region likely caused farmers to change crops.

Greenhouse Sector
The Essex Region also has the most intensive greenhouse growing area in Canada. In 2019, the
floor area of greenhouses in Essex County was 11,200,000m2 (1,120 hectares), comprised
primarily of vegetables and fruit (96%), flowers and potted plants (3%), and greenhouse
cannabis (1%) (Essex County Regional Energy Plan, 2021). The sector continues to grow at an
accelerated rate, with growth estimates predicting 13,600,000m2 (1,360 hectares) by 2041.
The Ontario Greenhouse Vegetable Growers (OGVG), an important partner in the Phosphorus
Management Plan, represents 200 members responsible for greenhouse tomatoes, peppers and
cucumbers across the province. The sector experiences over $946M in farm gate sales and
contributes $1.6B economy each year with a 5% compounded growth rate over the past 20
years. OGVG has been supporting its members for over a decade and are committed to
addressing phosphorus loadings through education and mitigation.

Cities and Towns
The region consists of two single tier municipalities, the City of Windsor and the Township of
Pelee Island, and an upper tier municipality, the County of Essex. The County of Essex has a
population of 191,000 in seven lower tier municipalities with populations ranging from 19,600 to
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34,546. The 2011 population of the City of Windsor was reported to be 210,891 and the 2011
population for the Township of Pelee was reported to be 171.
The Windsor Essex region is currently booming with ongoing construction activity and new
development. In addition to the Gordie Howe International Bridge and the proposed new
regional hospital for urgent and acute care, the region's commercial, industrial, and residential
developments continue to grow in the area. Recent provincial government projections suggest
that the region’s population could grow by close to 35% by 2046 (Windsor Star).

Industry
Windsor-Essex is home to a wide range of industry. The City of Windsor has a long history of
advanced manufacturing, including automation and automotive, and is home to more than
1,000 manufacturers. Industry sector growth includes other areas of advanced manufacturing,
agriculture and agri-tech (including greenhouse technology and cannabis), information and
communication technologies, health and life sciences (including pharmaceuticals and
nutraceuticals), and transportation and logistics, such as warehousing and cross-border
technology (Invest Windsor Essex, 2021). While these industries are not a significant source of
phosphorus, any loading contribution would be identified through Ontario Ministry of
Environment, Conservation and Parks (MECP) approvals for wastewater treatment facilities under
the Ontario Water Resources Act (see section 3.5)

Natural Heritage
Due to its southerly location and moderate climate, the Essex region supports a unique and
diverse ecosystem. As part of the Carolinian forest zone, which is quite small in comparison with
other vegetation zones, it hosts a greater number of floral and faunal species than any other
ecosystem in Canada (Carolinian Canada, 2006). It is estimated that approximately 2,200 species
of herbaceous plants (seventy different species of trees alone) are found within the Carolinian
forest zone (ERNHSS, 2013). With respect to the Essex Region, due to its extreme southerly
latitude, no other region in the province or country has higher biodiversity, a greater number of
significant (rare) species, or a greater diversity of habitat types. For example, the Essex Region
alone is home to more than 270 rare species of plants alone; 37 of which are Species at Risk.
Since the time of European settlement in the 1830's, much of the original natural resources of
the Essex Region have either been removed from the landscape or have become degraded as a
direct or indirect result of clearing and drainage for timber, agriculture, and urban development.
Currently, it is estimated that the total natural cover within the Essex Region is approximately
8.5% of the landscape (5.8% terrestrial, 2.7% wetland/aquatic), and consists of small, isolated
remnants of forest, wetland, prairie, savanna, alvar, and riparian habitat. The remaining 91.5% of
the region consists of agricultural or urban land uses. While highly significant ecologically, the
current natural heritage ecosystem is generally characterized by a lack of riparian habitat,
wetland area, forest cover, and few green linkages between natural features. This paucity of
natural features contributes to poor water quality and aquatic habitat. The cumulative loss and
alteration of the region's original natural heritage since European settlement has had profound

ERCA BoD
76 of 203

DRAFT
consequences on the region’s ecological sustainability and health, necessitating the need to
significantly increase the extent and quality of remaining natural habitats (ERCA, 2013).

3.0 Phosphorus in the Essex Region
Like all Conservation Authorities in Ontario, ERCA prepares a Watershed Report Card every 5
years. The last watershed report card was released in 2017 and the next will be released in 2023.
These report cards are prepared using standardized methods across the province, resulting in a
letter grade for water quality of A through F based on phosphorus concentrations, E.coli and
benthic macroinvertebrates. In the last three watershed report cards, ERCA’s watersheds scored
an average score of ‘D’, which is largely driven by high phosphorus concentrations. In fact,
phosphorus concentrations in watercourses in the Essex Region are, on average, amongst the
highest in Ontario. The greenhouse influenced streams in Leamington and Kingsville boast the
highest concentrations, often orders of magnitude higher than other watercourses in Essex and
exceeding the Provincial Water Quality Object of 0.03mg/L by up to 300x (Maguire et al., 2018).

3.1 Water quality monitoring programs in the Essex Region
ERCA monitors surface water quality at sites throughout the Essex Region. The ERCA water
quality program strives to improve our understanding of potential land use impacts and
prioritize areas for restoration improvements. It also helps us to track the success of habitat
enhancement and best management practices along watercourses. ERCA monitors all
watersheds in the region under different sample programs depending on availability of external
grant funding.
ERCA’s monitoring programs are largely supported by external grants and/or partnerships with
other agencies (e.g., federal or provincial government; academia). The current (2022)
monitoring programs described below are relatively long-term, but are still subject to ongoing
external support. All monitoring programs, including historical monitoring programs for which
funding has ceased are described in Appendix II along with site locations, start and end year,
and parameters measured. Appendix I, Map 5 displays the location of ERCA’s water
monitoring stations in their respective watersheds.

Action Item: Continue to seek grant funds and partnerships to ensure that important
long-term monitoring programs continue
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Kingsville Leamington Nutrient Project
The Kingsville Leamington Nutrient (KLN) project is in partnership with the Ontario Ministry of
Environment, Conservation and Parks (MECP), with funding provided by the Canada-Ontario
Agreement (COA). This project involves sampling streams and ditches in Essex County to
monitor water quality parameters including nutrients (nitrate, nitrite, total phosphorus,
orthophosphate, TKN, ammonia), as well as metals such as copper, zinc, and potassium. Water
temperature, pH, dissolved oxygen (DO), specific conductivity, ambient conductivity and
turbidity (FNU) are measured using an YSI multiparameter water quality sonde at all sites. The
aim is to examine greenhouse influenced and non-greenhouse influenced streams in the
Leamington and Kingsville area identified as a priority watershed in Annex 4 of the Great Lakes
Water Agreement. There are 16 monitoring sites; six of which are not situated downstream of a
greenhouse. The stations are visited bi-weekly year-round. This program was created in 2012
and monitoring continues presently. Beginning in 2017, most sites were equipped with HOBO or
Solinst water level loggers, and certain sites were equipped with ISCO autosamplers to begin
collecting data suitable for calculating nutrient loads. As the greenhouse sector continues to
grow, new sites were added in 2020 in the Ruscom watershed that was previously unaffected by
greenhouse effluent. See also the greenhouse section above.

Wigle Creek Monitoring Programs – GLASI/ONFARM/Living Lab Ontario
Wigle Creek became the focus of enhanced water quality monitoring in 2015 beginning with the
Great Lakes Agricultural Stewardship Initiative Priority Subwatershed Project (GLASI-PSP), which
ended in 2018 and was replaced with the ONFARM program in 2019. The Wigle Creek
watershed is also a study location for the Living Lab Ontario project, which began in 2020.
These projects are focused on the west branch of Wigle Creek, located in Kingsville, Ontario,
which spans a total area of 14km2. Wigle Creek has a total watershed area of ~35km2, the
dominant land use is row crop agriculture (90% agricultural land), and the dominant soil type is
Brookston Clay. On average, the total phosphorus concentration in Wigle Creek is 4-7 times
greater than the Provincial Water Quality Objective, and the drainage network is largely manmade. These characteristics are typical of watersheds in the Essex Region making it an ideal
study location. Wigle Creek empties directly into the Western Basin of Lake Erie.
The goal of the GLASI-PSP was to evaluate the effectiveness of a focused stewardship approach
through highly targeted Best Management Practice (BMP) implementation to reduce edge-offield losses of soil nutrients, with an emphasis on phosphorus. Seven water quality stations
(WRd 6, Wigle 1, WE9, WKLN 13, WKD, WCD, and WDD) were monitored biweekly and during
events using grab samples and ISCO automated samplers at Wigle 1 and WRd 6. Routine
sample collection was conducted year-round. Additionally, Solinst water level loggers were
deployed at WRd6, Wigle 1, WKLN 13 and WE9. The devices collected water level data in order
to determine nutrient loadings and assess the effectiveness of the BMPs in reducing phosphorus
load load. Data were provided to modellers as part of a larger synthesis from several sites in
southwestern Ontario. This program ran from September 2015 – March 2018.
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On-farm Applied Research and Monitoring (ONFARM) is a continuation of the work established
under the GLASI-PSP and researches priorities identified by Ontario’s Soil Health and
Conservation Strategy. The program is a four-year research initiative with a focus on water
quality and soil health. One important criteria focuses on engagement; an opportunity to
enhance engagement opportunities with stakeholders and farmers to foster a network of
demonstration farms. Along with continued monitoring and modelling established in the
Priority Subwatersheds, established in-field paired trials are in place to identify soil health
indicators and test the effectiveness of BMPs. Two water quality stations (Wigle 1 and WRd6) are
monitored biweekly and during rain/snowmelt events year-round using grab samples and ISCO
automated samplers at Wigle 1. Additionally, water level measurements are recorded every 30
minutes using Solinst Water Leveloggers in order to determine nutrient loadings and assess the
effectiveness of BMPs in reducing phosphorous load. One edge of field site has also been
established where water is collected from three locations as it leaves the field in order to test the
effectiveness of certain BMPs. This project began in the fall of 2019 and runs to March 31, 2023.
Both GLASI and ONFARM were developed by OMAFRA (Ontario Ministry of Agriculture, Food,
and Rural Affair) and delivered by OSCIA (Ontario Soil and Crop Improvement Association).
The Living Lab – Ontario initiative, funded by Agriculture and Agri-Food Canada, is a new
approach to agricultural innovation in Canada that brings farmers, scientists, and other
collaborators together to co-develop and test innovative practices and technologies. Living Lab
supports agricultural discovery science and innovation, with a focus on climate change, soil and
water conservation, and biodiversity. Collaborators include farmers, scientists from Agriculture
and Agri-Food Canada and other federal departments, three Conservation Authorities (Essex
Region, Lower Thames Valley, and Upper Thames River CAs), Ecological Farmers Association of
Ontario, Innovative Farmers Association of Ontario (IFAO), the Ontario Soil Network (OSN), and
the Ontario Soil and Crop Improvement Association (OSCIA). Research focuses on reducing the
soil and nutrient runoff from agricultural land into Lake Erie, improving water quality, conserving
soil health, and increasing biodiversity on agricultural lands in Ontario. The data collected from
Wigle 1 for the ONFARM program are also used for the Living Lab project. Living Lab also
includes additional data collected from edge of field sites by federal scientists. Both ONFARM
and Living Lab have watershed modelling components that will help us to better understand
phosphorus movement in our unique landscape and eventually to help identify the agricultural
Best Management Practices (BMPs) that are most likely to work here.

Surface Water/PWQMN
The Surface Water/PWQMN (Provincial Water Quality Monitoring Network) involves sampling
streams and ditches in Essex County to monitor water quality parameters including nutrients
(nitrate, nitrite, total phosphorus, orthophosphate, TKN, ammonia), E. coli, chloride, total
dissolved solids (TSS) and metals. There are 19 sampling sites in total; 11 E sites (ERCA Surface
Water project) and 8 M sites (PWQMN). PWQMN sites are monitored once a month from April
through November with the exception of M1, M2 and M5 which began year-round monitoring
in 2016. E sites are monitored monthly throughout the year. PWQMN sites originated in various
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years, some dating back as early as 1966. Sampling at E sites began as early as 2010. Water
temperature, pH, dissolved oxygen (DO), specific conductivity, ambient conductivity and
turbidity (FNU) are measured using an YSI multiparameter water quality sonde at all sites, and
four locations (M5, M7, E9 and E10) are equipped with Solinst Water Leveloggers.
Rain/snowmelt event samples are not collected at these sites. Water chemistry analysis is an inkind contribution from the MECP (Ontario Ministry of Environment, Conservation and Parks) for
PWQMN sites; all other costs are currently captured under ERCA’s municipal Past Monitoring
Programs
Table 2 - Summary of ERCA water quality monitoring programs including both current and historical
programs

Program
KLN

Start Date
2012

End date
Ongoing

Wigle Creek

Sept 2015

Ongoing

Surface Water /
PWQMN

Ongoing

Sturgeon Creek

Various (Esites ~2010;
PWQMN
Sites early as
1966)
March 2018

Wet Weather

2011

November
2019
2015

Historical E Sites

2008

2011

Optical Probe

2014

2017

Parameters measured
Nutrients, metals, TSS, water
temp, pH, DO, conductivity,
FNU.
Nutrients, TSS, water temp,
pH, DO, conductivity, FNU.
Nutrients, E. coli, chloride,
TSS, metals, water temp, pH,
DO, conductivity, FNU.

Frequency
Biweekly, events

Nutrients, TSS, water temp,
pH, DO, conductivity, FNU.
Nitrates, total suspended
solids, total-phosphorus,
E.coli and chloride
E.coli, nitrates, total
phosphorus and total
suspended solids
Temperature, specific
conductivity, chlorophyll, and
BGA-PC

Biweekly
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E-sites (monthly);
M-sites (monthly
April –
November)

Events

Unknown

Weekly May –
October;
stationary probes
sampled every 30
minutes June October
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3.2 Data Management Plan
In recent years, ERCA has made substantial effort to modernize the electronic management of
water quality and quantity data. Due to the large volume of data collected and variety of
electronic tools used, ERCA has developed a formal Data Management Plan (Appendix III).
This plan outlines the steps from data collection, receipt of laboratory results, file storage and
ultimately import to WISKI (Water Information Systems Kisters) database for long term data
storage. The data management plan is an evolving document that is regularly refined as
efficiencies are developed and/or issues corrected. The data management plan is also an
essential training tool for new water quality staff at ERCA.

Action Item: Continue to refine the data management plan

3.3 Local Phosphorus Concentrations
ERCA has a robust data record spanning more than a decade for most monitoring stations.
Presented here are some preliminary basic statistics; however, it is strongly recommended that
these data be explored for a more fulsome analysis of temporal and spatial trends. Using data
from 2012 to 2021, the minimum total phosphorus concentration in the Essex Region ranges
from 0.05mg/L to 0.44mg/L, with an average of 0.09mg/L. These minimum values are all above
the PWQO of 0.03mg/L. Average total phosphorus concentration ranges from 0.18mg/L to
6.17mg/L, with an average of 1.19mg/L. The maximum total phosphorus ranges from 0.82mg/L
in an agriculture dominated watershed to 75.20mg/L in a greenhouse influenced watershed,
with an average of 10.38mg/L, which is 346x the PWQO (Figure 1; Appendix II, Table 4). Note
that data from Wigle Creek are not presented here at this time as these data are part of an
ongoing special study.

ERCA BoD
81 of 203

DRAFT
Figure 1 – From top to bottom, the graphs show the minimum, mean and maximum concentration of
total phosphorus for each of ERCA’s current water quality monitoring stations. Sites within the green
boxes are in greenhouse influenced watercourses. Note that the Provincial Water Quality Objective is
0.03mg/L.

Action Items:
Complete 2022 Watershed Report Card
Collaborate with researchers to conduct a more fulsome analysis of available water
quality data
Establish a regular monitoring report template
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3.4 Status of Nutrient Loading Calculations
There are currently four watersheds in the Essex Region equipped with ISCO automated
samplers and continuous water level loggers which will provide sufficient data for the calculation
of nutrient loads. These include three greenhouse influenced streams (Sturgeon Creek, Lane
Drain and Mill Creek) and Wigle Creek. Both water quality and quantity data are used to
calculate nutrient loadings. Water quantity is collected by measuring continuous instream water
levels, as well as taking regular flow measurements. These data are used to develop a rating
curve for the watercourse, which is necessary to calculate continuous discharge. Then, using the
rating curves developed, water quantity data is combined with water quality data within WISKI
to create nutrient loading estimates for watercourses, which can then be analyzed for temporal
and spatial patterns. Nutrient loadings will be estimated using both the feature within the WISKI
software and the RiverLoad package in R. Decision analysis will select the most relevant methods
to use based on the data assumptions of each method. A baseline load estimate will be created
from routine sampling while event sampling will provide data for large loading events, as that is
when the majority of nutrients enter waterways.
Preliminary phosphorous loadings calculated for Wigle Creek indicate annual loading ranging
from ± 1900kg (in 2020, which was a dry year) to ± 6300kg (in 2018, which was a wet year).
Phosphate loads ranged from ± 1350kg (in 2020) to ± 3050kg (in 2019). Preliminary loadings
shown for 2016/2017 may be artificially low because sampling was reduced during this period
due to funding considerations. Furthermore, it should be noted that these loadings are our first
attempt at a loading estimate for this watershed and will be further refined in 2022. The data
will also be shared with academic and government researchers who will independently calculate
nutrient loads. All results will be compared to determine the most accurate measure of nutrient
loads. Data from the remaining three sites have not yet been analyzed to calculate nutrient
loads.

Action item: Continue to refine nutrient load calculations for Wigle Creek; Calculate
nutrient loads for Sturgeon Creek, Lane Drain and Mill Creek.

3.5 Known sources of Phosphorus
Agriculture
Land use in the Lake Erie – Lake St. Clair drainage basin is comprised of 75% agriculture, a major
industry particularly in the western Lake Erie basin (Myers et al., 2016). Data collected since the
mid-1990s on nutrient loading have shown that the recurrence of harmful algal bloom events as
well as the increase in frequency of these events directly correlate to an increase of dissolved
reactive phosphorus (DRP) (D.B. Baker et al., 2014; Stow et al., 2015). This has been linked to
agricultural non-point sources due to an increase in the application of synthetic fertilizers (Guo
et al., 2020; Williams et al., 2018; Wolf et al., 2017). It has been determined that 25 to 75% of the
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phosphorus in fertilizers is lost from the fields at the time of application, which then enters
adjacent waterways (Wurtsbaugh et al., 2019). This nutrient mobilization is influenced by many
factors, such as the mechanisms of surface runoff, the intensity of precipitation events and
agricultural management practices (Dean et al., 2008). Because it has been shown that up to
90% of the agricultural phosphorus load is attached to sediment particles, the Ohio Phosphorus
Task Force recommended that agricultural operations adopt conservation practices such as the
use of no-till and reduced till to meet reduction targets (Strickland et al., 2010). Despite efforts
to reduce agricultural phosphorus loading, improvement of Lake Erie water quality has been
limited, partially due to the release of legacy phosphorus (Matisoff et al., 2016; Jarvie et al.,
2013). Legacy phosphorus has accumulated from past applications of fertilizer and manure and
has shown that it can be released at any time from the agricultural field and contribute to
increased surface water phosphorus concentrations for many years (Sharpley et al., 2013).
Legacy phosphorus also reduces the buffering capacity of the soil in agricultural fields, meaning
additional applications of phosphorus will be more vulnerable to surface runoff (Stackpoole et
al., 2019).
The quantification and understanding of phosphorus loss from agricultural fields continues to
be widely studied, with new results published frequently. Importantly, the way that phosphorus
is lost from agricultural fields (e.g. via surface and/or tile flow) differs widely depending on
agricultural practices, physiography and soil characteristics (Plach et al., 2017; Plach et al., 2018;
Grant et al., 2019) and this also influences the best mitigation options (Macrae et al., 2021).
Researchers in Ohio and Ontario conduct edge of field research to understand how and when
phosphorus leaves agricultural fields under a variety of best management and conventional
practices, the results of these studies can vary depending on a wide variety of factors (e.g. Plach
et al., 2019; Smith et al., 2014). Most research finds that phosphorus concentrations tend to be
highest in agricultural streams during rainfall or snowmelt events in the non-growing season
when the ground is bare, as was also seen in ERCA’s data collected in Wigle Creek for the GLASI
PSP (Figure 2). ERCA and ECCC are each monitoring edge of field sites in Wigle Creek as part
of ONFARM and Living Lab, respectively, but it is too early to report on results. ERCA has
partnered with the University of Waterloo in the past to conduct edge of field research. Because
of our unique landscape, it is essential that this type of research continue to be conducted
locally through partnerships.
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Figure 2 – Total phosphorus concentrations at two sites in Wigle Creek (Wigle 1 is downstream of W
Rd6). Results show that total phosphorus is highest during rainfall or snowmelt events during the nongrowing season when the ground is bare.

Action Items:
Complete analysis of Wigle Creek data and create a regular cycle for analysis
updates
Continue to participate and seek out partnerships to conduct edge of field
monitoring

Greenhouses
The Essex Region is home to the one of the largest concentrations of greenhouse agriculture in
Canada. The warm climate with ample sunlight makes the setting ideal for greenhouse use, as
well as existing and expanding infrastructure to provide energy and water (see the Essex County
Regional Energy Plan for more information https://www.countyofessex.ca/en/essex-countyregional-energy-plan.aspx). Greenhouse agriculture has been common in Leamington and
Kingsville for many decades mainly for growing tomatoes, cucumbers, peppers and flowers.
However, there has been unprecedented growth in the greenhouse sector with less need for
field tomatoes and the advent of legalized cannabis. According to data collected by Statistics
Canada for the Census of Agriculture, the total area in greenhouse production was six times
higher in 2016 than it was in 1991, with the steady growth throughout that time. There are
fewer greenhouses, suggesting that each greenhouse is now larger. The majority of
greenhouses in the Essex Region are in Leamington and Kingsville, with the greatest growth
occurring in Kingsville from 2011 to 2021 (Table 2 and 3). New greenhouses continue to be
built, while existing greenhouses continue to expand, many to accommodate cannabis. In
recent years, the greenhouse sector has expanded northward along Highway 77 in Leamington.
These new greenhouses are within the Ruscom River or Big Creek watersheds, which drain to
Lake St.Clair, whereas most of the existing greenhouses are in Lake Erie watersheds. Of note, it
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is uncertain at this time whether or how cannabis greenhouses are captured in the Census of
Agriculture. Additionally, the census data does not provide watershed scale data.
Table 2 – The number of greenhouses and total area in greenhouse production in Essex County from
1991 to 2021 based on Statics Canada’s Census of Agriculture. Statistics Canada. Table 32-10-015901 Greenhouses and mushrooms, Census of Agriculture historical data

Essex County

# of Greenhouses

Area (m2)

1991

183

1,267,176

1996

200

1,776,842

2001

213

3,954,176

2006

209

5,475,246

2011

182

6,166,783

2016

170

7,814,527

2021

141

10,590,342

Table 3 - The number of greenhouses and total area in greenhouse production in municipalities where
greenhouses are common and/or where growth in the sector is expected from 2011 and 2021 based on
Statics Canada’s Census of Agriculture. Statistics Canada. Table 32-10-0159-01 Greenhouses and
mushrooms, Census of Agriculture historical data*

Municipality

Year

Number of
Greenhouses

Flowers Vegetables Mushrooms

Leamington

Other

Total Area
(m2)

2011
107
12
93
1
5
2016
93
9
84
1
4
2021
75
9
65
1
4
Kingsville
2011
54
7
46
1
2
2016
60
7
52
1
4
2021
45
3
41
3
4
Lakeshore
2011
2
2
1
0
1
x
2016
4
2
1
0
2
2021
3
0
2
0
1
Amherstburg 2011
4
4
0
1
0
2016
3
3
0
0
1
x
2021
1
0
0
0
1
x
Essex
2011
5
2
2
0
1
2016
2
1
1
0
0
x
2021
7
1
5
0
3
x
*Note that cannabis operations are not captured in these tables. ‘x’ indicates that data
are suppressed to meet the confidentiality requirements of the Statistics Act
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11,612
763,844
44,260
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To further address greenhouse growth, specifically in terms of spatial distribution over time,
ERCA and students from the University of Windsor’s Geographic Information Science (GISc.)
Certificate program have partnered to develop a new geodatabase and map layer of
greenhouse footprints within the region. Most of the work will utilize spatial software (ESRI’s
ArcPro 2.8™) and digital orthophotography from the years 2000 to 2021 to delineate and
digitize greenhouse footprints, via polygon topology (Figure 3). Greenhouse characteristics
such as year built, building status, areal measurement, greenhouse type, etc. will also be
identified, classified, and calculated for each polygon. Results from these classifications will also
be input into the layer’s geodatabase framework, making it an ideal structure for multidisciplinary queries, especially those related to spatial distribution and nutrient loadings, as well
as economic impact to the greenhouse industry (i.e., loss of flower-based greenhouses to
cannabis greenhouses). In addition, a quality assurance and quality control document will be
written to outline the standardization procedures used to construct these features and to
provide a guide on how to maintain these data in the future. Metadata will also be included and
will identify necessary supplemental information about this layer (i.e., abstract, projection and
coordinate systems used, data maintenance schedule, etc.). Lastly, the overall project and its
procedures will be shared with the public via an online ESRI’s StoryMap™ application. This
platform allows the team to share their spatial data generation workflow by combining text,
interactive maps, and other multimedia content in a captivating story-telling template.

Figure 3 – Yellow polygons show where previous greenhouse building footprints were located compared
to a recent air photo, which shows building expansion and contraction.

Fruit and vegetable crops are grown using a hydroponic system in inert media slabs which sit on
top of graded troughs and are fertigated (irrigation + fertilizer) using drip irrigation. Excess
nutrient feed water is captured in a trough, treated, balanced and recirculated. Historically,
growers grew directly on the ground in greenhouses and the excess nutrient feed water went in
the ground where it would be carried by tile drainage to a surface drain or stormwater pond. As
the sector grew, technology advanced and the current process of growing plants was
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developed. While there is a large investment in recirculation systems, there is an overall savings
of 30%-40% to do so. Today, 92%-94% of members recirculate, including all newly built
greenhouse operations. Current phosphorus losses may be due to historical effects and leaks in
the trough system that allows spilled nutrient feed water to be absorbed through the ground to
tile drainage.
Water quality sampling conducted by the Ministry of Environment and Climate Change (MOECC)
from 2010 and 2011 demonstrated phosphorous levels in greenhouse effluents/discharges in
the Leamington area to be approaching 100 times that of normal background surface water
quality for the area (MOECC, 2011). In 2011, the total phosphorus concentrations in two
watercourses that drain to Lake Erie (Sturgeon Creek in Leamington and Mill Creek in Kingsville)
were 130 times higher than the Provincial Water Quality Objective (PWQO) of 0.03mg/L for
phosphorus in streams and rivers. The PWQO for phosphorus is a benchmark for the nuisance
growth of plants such as algae. As well, long-term data for Sturgeon Creek collected for the
Provincial Water Quality Monitoring Program (PWQMN) shows a sharp increase in phosphorus
concentrations between 1996 and 2002, when major expansions to greenhouse operations
began (Figure 4a and 4b).

Figure 4a – Total phosphorus concentration in Sturgeon Creek from 1996 to 2010, showing the sharp rise
in concentration which coincides with the expansion of the greenhouse sector. Figure 4b - Total
phosphorus concentration in Sturgeon Creek from 2013 to 2021. Data are taken from the MECP PWQMN
program where streams are sampled once a month from April to November.

Beginning in 2012, ERCA, in partnership with the MECP, began a long-term monitoring program
(see KLN program description) in watercourses in the municipalities of Leamington and
Kingsville that discharge directly into Lake Erie. The purpose of the monitoring was to compare
greenhouse influenced to non-greenhouse influenced streams and to track changes in nutrient
concentration over time. Beginning in 2016, additional data have been collected that will allow
for the calculation of nutrient loads for some watersheds. Additional sites were added to the
program in 2020 in the Ruscom River to monitor changes in water quality with the expansion of
greenhouses in this watershed.
Total phosphorus (TP) and phosphate (PO4) concentrations between 2012 and 2016 were
significantly higher (TP was 20x higher and PO4 was 28x higher) in watercourses influenced by
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greenhouses than those that were not, suggesting that greenhouses are a source of elevated
nutrient concentrations in downstream riverine systems (Maguire et al., 2018). In typical row
crop agricultural systems, TP concentrations tend to be highest in the non-growing season
(November-April) during rain/snow melt events. We have observed the opposite trend with TP
concentrations highest during the typical growing season (May-October), with concentrations
often diluting during rain events (Maguire et al 2018). This suggests that greenhouse influenced
streams may differ from non-greenhouse influenced streams in the timing of TP delivery as well
as the concentration, but requires further investigation. These findings highlight the importance
in including greenhouse operations in water quality management planning.
Also of note, the cannabis industry introduces a great deal of uncertainty with very little known
about nutrient inputs or exports. There is no governing body equivalent to the Ontario
Greenhouse Vegetable Growers (OGVG) for this sector, which makes it challenging to obtain this
information. The cannabis greenhouses observed in Leamington are very large and require
more water than a typical vegetable greenhouse. This led to a moratorium on new large nonresidential service water applications for up to 12 months beginning March 2021 due to strain
on the local water treatment plant’s treatment capacity with a 32% increase in demand from
2015 to 2020 (https://www.unionwater.ca/moratorium-on-large-service-applications/). New
greenhouse builds are now seeking alternative options such has using groundwater to provide
feedwater for greenhouse plants. It is therefore important that monitoring continue in
watersheds where growth of this sector continues. Please see notes on mitigation in the
greenhouse sector in Section 4.0.
Action Items:
Complete greenhouse mapping project; update Census of Agriculture data when
available
Re-analyze KLN data and create a regular cycle for analysis updates
Calculate nutrient loads in greenhouse influenced streams
Continue monitoring greenhouse influenced streams

Municipal Wastewater Treatment
In 2019, over 103 million m3 of municipal wastewater was treated in facilities in the region.
Municipal wastewater refers to used water from homes, businesses, industries and institutions
that drain into sewers. It contains sanitary sewage and may be mixed with stormwater in certain
areas where stormwater and sanitary sewers are combined. Municipal wastewater contains
phosphorus from human waste, food and certain soaps and detergents. The Essex Region has 19
municipal wastewater facilities: 9 lagoons and 10 sewage treatment plants (Table 4; Appendix I,
Map 6).
Phosphorus removal during mechanical treatment of wastewater can be achieved through either
chemical removal, advanced biological treatment, or a combination of both. Chemical
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phosphorus removal typically involves precipitating influent phosphorus with an iron or
aluminum salt. While removal rate is high, it results in large amounts of chemical sludge that
requires haulage and disposal. A biological phosphorus removal process removes biosolids and
associated phosphorus from the liquid stream processes via the waste activated sludge using an
anaerobic-aerobic sequence to select for polyphosphate accumulating organisms (PAOs). PAOs
absorb dissolved phosphorus from wastewater and store it in granules within their cells,
doubling the phosphorus content of the solids. Additional information on wastewater
phosphorus removal can be found in Appendix IV. In addition, there are many new companies
doing ground-breaking work on phosphorus capture and reuse as fertilizer pellets – e.g., Ostara
(https://ostara.com/ ).
The Ontario Ministry of Environment, Conservation and Parks (MECP) is responsible for
providing discretionary provincial approvals for wastewater treatment facilities under the
Ontario Water Resources Act. As a significant point source, wastewater treatment plants are
relatively easy for the province to regulate and monitor. Therefore, over the last several decades,
wastewater plants have been the focal point of provincial phosphorus regulations and
municipalities have made great strides in improving infrastructure and level of treatment, and P
removal methods. All municipal and institutional sewage treatment works discharging into the
Lake Erie Basin (including the St. Clair River - Lake St. Clair - Detroit River system), regardless of
nominal design capacity, are required to have effluents not exceeding a monthly average total
phosphorus concentration of 1.0 mg/L, which is achievable through secondary treatment. Any
exceedances have to be reported MECP and are publicly released online.
With the re-emergence of algal blooms, the 2018 Canada-Ontario Lake Erie Action Plan
established that Ontario would work with municipal partners to establish a legal effluent
discharge limit of 0.5 mg/L of total phosphorus for all municipal wastewater treatment plants in
the Lake Erie basin that have an average daily flow capacity of 3.78 million litres or more. In the
Essex Region, that includes seven wastewater treatment plants (Denis St. Pierre WPCP, Lakeshore
West WPCP, Essex WPCP, Leamington WPCP, Amherstburg WPCP, Little River WPCP, and Lou
Romano Water Reclamation Plan). In 2019, the total phosphorus load from municipal treatment
plants was 26,754kg.
Action Item:
Work with municipalities to catalogue the methods and innovations used to further
reduce phosphorus in wastewater treatment plant effluent
Support municipal efforts to implement new technologies
Include exceedances and/or lack of exceedances in future phosphorus update
reports; Encourage transparency in reporting annual nutrient loads from WWTPs
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Table 4 Municipal wastewater treatment facilities in the Essex Region
WWS Name

Municipality

Level of Treatment

Population
Served

Design Rated
Capacity
(m3/day)

2019 Total Annual
flow (m3)

Estimated TP
annual load (kg)

Essex N. E. Lagoon

Essex Town

Secondary Equivalent

2,985

2910

507,455

Not available

Comber Lagoon

Lakeshore

Secondary Equivalent

1,050

430

150,014

2.02

Cottam Lagoon

Kingsville

Tertiary

1,700

833

The Denis St.Pierre Wpcp

Lakeshore

Secondary

14500

239,675
4,882,528

2.02
911.26

Mcgregor Lagoon

Amherstburg

Tertiary

1127

TP Concentration
Objective monthly
average (mg/L)

TP Final Effluent
Compliance Limits (mg/L)

0.8

1.0

0.5

1.0

0.5

0.8
0.5 mg/L (May 1 - Nov. 30);
1.0 mg/L (Dec. 1 - Apr. 30)

277,864

20.83

0.3 mg/L (May 1 Nov. 30); 0.5 mg/L
(Dec. 1 - Apr. 30)
0.3

0.5

Harrow Lagoon

Essex Town

Tertiary

3,000

2106

331,953

28.44

Stoney Point P.V. Lagoon

Lakeshore

Secondary Equivalent

1,450

959

522,779

6.64

Edgewater Beach Lagoon

Amherstburg

Secondary Equivalent

1614

1.0

Essex Town

Secondary Equivalent

2,229

1816

105.94
29.47

N/A

Colchester South Lagoon

318,619
422,886

0.8

1.0

Lakeshore West Wpcp

Kingsville

Secondary

14,690

5400

2,002,047

600.58

0.8

1.0

Mcleod Wpcp

Amherstburg

Tertiary

Essex Wpcp

Essex Town

Tertiary

Big Creek Marsh Stp

Amherstburg

Tertiary

Boblo Island Wpcp

Amherstburg

Secondary

South Woodslee Wpcp

Lakeshore

Tertiary

Leamington Wpcp

Leamington

Secondary

28,000

35000

Kingsville Lagoon

Kingsville

Secondary Equivalent

6,000

2760

Amherstburg Wpcp

Amherstburg

Secondary

Little River Wpcp

Windsor

Secondary

Lou Romano Water
Reclamation Plant
Woodslee Estates
Sewage Treatment Plant

Windsor

Secondary

Lakeshore

Tertiary

1015

231,599

15.96

0.5

3,364

4590

714,816

109.74

0.3

0.5

292

195

3,538
40,498

2.59
5.39

0.3

0.5

14,329
7,551,737

0.98
936.35

0.2

0.3

9500

276,135
246,740

Not available
490.81

0.6

0.8

89,329

72800

16,736,056

4116.91

0.5

1.0

179,209

218000

0.4

0.5

0.2

0.3

258.50
210

59

330

19367.90
65,607,276
Not available
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1.0

Essex North East Lagoons and the Puce River:
In November of 2017, ERCA’s Water Quality department was alerted to an issue in the Puce
River by Conservation Area staff working in Maidstone Conservation Area. They reported that
the Puce River in this naturalized area was flowing fluorescent green, which was later
determined to be due to an overgrowth of green algae. In response, ERCA reported this to the
MECP Spills Action Centre and mobilized to take photos and samples. In April of 2018, the Puce
River was once again reported to be fluorescent green. The MECP Spills Action Centre and
Compliance Officers were again notified and ERCA’s Water Quality team was dispatched to
collect water samples and take photos throughout the length of the Puce River. At that time, it
was determined that the green colour occurred downstream of the Essex NE lagoons all the way
to the mouth of the Puce River where it meets Lake St.Clair. The green colour did not occur
upstream of the lagoon nor in the eastern branch of the headwaters of the Puce River. It was
also confirmed that the Essex NE Lagoon was discharging from its cells during each of the
observed occurrence of green colouration in the Puce River, thus indicating that the lagoon
effluent is the source of this contamination. Algal samples indicated that the green colour was
due to an abundance of green algae or chlorophytes, likely Scenedesmus and/or Closterium,
which are non-toxic algae. The algal contamination and green colouration dissipated following
the completion of discharge from the lagoon.
In April 2020, ERCA’s Water Quality staff once again reported a green colour when conducting
their routine monitoring in the Puce River. It is worth noting that ERCA’s Water Quality staff visit
watercourses all around the region, year round, over many years and are valuable and reliable
sources for reporting unusual circumstances. The MECP Spills Action Centre and Compliance
Officers were informed of this issue and confirmed that the lagoon was discharging, but that
effluent was clear and met all limits in their environmental compliance approval (ECA). ERCA
Water Quality staff again visited sites from upstream of the lagoon to the mouth of the Puce
River, confirming that the lagoon effluent was the source of the algal contamination that
stretched the full length of the River. Following another report of algae in May 2020, the MECP
indicated that they would be working with the municipality on a long-term plan to mitigate this
issue.
The lagoon is operated by the Ontario Clean Water Agency (OCWA) for the Town of Essex.
Following direction from the MECP that the issue of algal contamination must be mitigated
during discharge events, in consultation with the Town of Essex and CanDetec Inc, it was
determined that a Sonic Solutions LLC Quattro DB ultrasound unit would be installed to control
blue-green and green algal growth in the lagoon cells. The Quattro DB ultrasound technology
emits over 2000 frequencies in pulses. The ultrasonic frequencies result in the rupture of tiny
gas vacuoles within the cyanobacteria (or blue-green algae) which inhibits their ability to move
within the water column to feed which limits their ability to reproduce resulting in the decrease
in population over a period of weeks. Ultrasound disrupts internal fluid flow in green algae
again interfering with algal reproductive cycles and ultimately expediting algal cell death.
Importantly, the technology does not break the cell wall of cyanobacteria so toxins are not
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released from the dead cells. Ultrasound causes algae populations to decrease generally in 3-4
weeks. The time for control of a population within a system depends on the starting population
count and the species makeup of the algae as some algae, such as filamentous species, are not
controlled with ultrasound. The Quattro DB ultrasound is effective within a 150m radius of the
device for green algae and 400m for cyanobacteria, making it ideal to treat these contained
lagoon cells. In addition, there is no contamination to the environment, and it is safe for aquatic
and terrestrial flora and fauna as it only affects algal growth (www.SonicSolutionsLLC.com).
While this technology is effective at killing algal cells, it is important to note that it does not
specifically address the issue of nutrient loading.
OCWA installed the Quattro DB ultrasound unit on March 31, 2021 and continued monitoring
for algal growth. The Town of Essex was granted an extension of the spring discharge period
from April 30 to May 15 to allow for treatment prior to release to the environment. Prior to the
lagoon discharge, ERCA, OCWA and the MECP developed a sampling protocol in the Puce River
with samples taken 100m upstream of the effluent pipe and at several downstream locations
before, during and after the lagoon discharge period (Figure 5). Sampling began on May 3,
2021 and concluded May 12, 2021. All water quality samples were analyzed for nutrients (TP,
SRP, nitrate, nitrite, TKN, ammonia, unionized ammonia), total suspended sediment and E.coli
(beginning May 5, 2021). In addition, samples were collected for algal identification at a
downstream site and all sites were photographed. Water flow measurements were taken at one
upstream and one downstream site before, during and after the lagoon discharge. A similar
sampling regime was followed during the fall lagoon discharge from October 4, 2021 to October
27, 2021 and in the spring of 2022 from March 17, 2022 to March 28, 2022. Algal samples were
not collected during the fall 2021 sampling. The spring 2022 lagoon discharge occurred earlier
due to high water levels that were in danger of breaching the lagoon’s berms. Unfortunately,
there was insufficient time between ice melt and lagoon discharge to deploy the ultrasonic unit,
however this provided an opportunity to observe downstream conditions without the ultrasonic
treatment.
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Figure 5 – Map showing the location of sampling locations in the Puce River

In 2021, neither the spring nor fall lagoon discharge events resulted in an overgrowth of algae in
the Puce River nor were there were no reports throughout the year of green colouration in the
river, suggesting that the ultrasonic technology was successful in killing the algae prior to
discharge to the environment. Only filamentous algae were observed in algal samples collected
in the spring of 2021 with no algal toxins detected. Preliminary data analysis from spring 2021
do not suggest that the lagoon discharge resulted in increased total phosphorus, however the
results do indicate that there is a source of both phosphorus and E.coli between Puce 3 and
Puce 5 that should be investigated (Figure 6). The MECP has been alerted to this. During both
lagoon discharge periods, water flow and volume were increased at the downstream site
compared to the upstream site. It was also observed that the sediment at the downstream
location was muckier than the sediment upstream, with a noticeable fecal smell during the
lagoon discharge event. During the spring discharge event in 2022, without ultrasonic
treatment, the Puce River was once again confirmed to have green colouration downstream of
the lagoon effluent and for the first time in this monitoring program, the toxin produced by
Microcystis (total microcystins) was observed in low concentration at a down stream site (Puce 3;
0.16 ug/L). The Town of Essex has been granted an extension for the spring discharge period to
allow time for the ultrasonic treatment to work prior to any further lagoon discharge to the
environment. It is recommended that more fulsome data analysis be conducted and that the
Puce River continue to be monitored during lagoon discharge events.
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Figure 6 – Total Phosphours concentation and E.coli counts for monitoring sites in the Puce River during
discharge of the NE Sewage Lagoon in Essex, ON

This is considered to be a success and shows the importance of collaboration with local
agencies. The MECP, OCWA, Town of Essex and ERCA now have an established method of
communication of lagoon discharge events as well as a treatment to minimize the effect on the
environment and a sampling protocol to ensure success of this program. The results of this
effort should be shared with other municipalities and water operating authorities with similar
algal issues. However, as noted, there continue to be concerns with both phosphorus and E.coli
additions to the Puce River during lagoon discharge events. Additionally, funding for continued
downstream monitoring during lagoon discharge events is not currently available.

Action Items: Complete data analysis for Puce River sampling; prepare a detailed
report; continue collaboration across agencies; develop research and/or ongoing
monitoring projects

Other Facilities with Environmental Compliance Approvals (ECAs):
There are likely other types of facilities with ECAs for phosphorus in the Essex Region, however,
it was not in the scope of this project to catalogue each of these. The MECP maintains a record
of all ECAs with a searchable database:
https://www.accessenvironment.ene.gov.on.ca/AEWeb/ae/GoSearch.action?search=basic&lang=
en. Working with the MECP, the ECAs with phosphorus effluent limits could be obtained for
facilities in the Essex Region and mapped to the watershed of the receiving water body. This
would provide a comprehensive list of all known point sources of phosphorus in each
watershed.

Action Item: Create a comprehensive list of all known point sources, other than
WWTP in each watershed
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Septic Systems
Septic systems, or on-site treatment facilities, are common across the region in rural areas not
serviced by municipal wastewater treatment facilities. Septic systems use large tanks to hold and
partially treat effluent before releasing it into a tile drain bed. In a properly functioning septic
system, effluent flows from the tile beds, into the groundwater where it is eventually transported
to a nearby tributary or waterbody. Under these circumstances, a small proportion of nutrients,
including phosphorus, is expected to be lost to the environment. However, there are also
several ways in which a septic system can fail, resulting in increased contamination of nearby
surface water:
1. A poorly designed septic system, lack of maintenance or overloading the system can
result in increased nutrient loss if the system becomes clogged or saturated, resulting in
leakage or seepage with effluent reaching tributaries via overload flow. This is estimated
to occur in up to 20% of all septic systems.
2. Illegal misconnections where the effluent of a septic system is delivered directly to a
tributary or agricultural drain (i.e. ‘hot pipes’). This practice is frequency observed in the
Essex Region.
3. In agricultural areas, the subsurface drainage of the septic system may be interrupted by
a tile drain or field ditch.
Maintenance of septic systems are the responsibility of the landowner and improperly
maintained systems result in nutrient and fecal contamination of nearby tributaries. Routine
maintenance is recommended every 3-5 years. In Ontario, on-site sewage systems are regulated
by the Building Code Act, 1992 and the Ontario Building Code (O. Reg. 332/12). Enforcement is
carried out by designated Principal Authorities (municipalities). The location of septic systems is
also important to prevent discharge to the environment in high water or rain events. For
example, in certain areas of the Essex Region, high lake levels in 2019 and 2020 meant some
septic systems were subject to high wave action and/or were completely under lake water for
periods of the season.
Recent research in the Canadian Lake Erie subwatersheds suggest that, overall, septic systems
may contribute between 1.7% and 7% of the total phosphorus load to Lake Erie from Canadian
tributaries, depending on the modelled scenario (Oldfield et al. 2020). This research also
showed that the Essex Region (referred to as Cedar watershed) has the highest density of septic
systems per square kilometer in the study area of southwestern Ontario. Given this, the Essex
Region also has the highest phosphorus load per square kilometer with septic systems possibly
contributing 8-20% of the phosphorus load from our local tributaries to Lake Erie. This estimate
does not account for failing septic systems nor hot pipes. Further localized quantification of the
contribution of septic systems is warranted, however the results of this study suggest that septic
systems may be contributing to high nutrient concentrations in the Essex Region watersheds.
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Action Items:
Determine the phosphorus contribution from septic systems in the Essex Region
Create a social media campaign targeted at encouraging proper maintenance of
septic systems Support municipal efforts to create more connections to sanitary
sewers
Encourage the use of regulatory tools where necessary

Urban Runoff
Lake Erie eutrophication is closely tied to human behaviour and anthropogenic inputs, and as
such, another major contributor of phosphorus loading to the western basin of Lake Erie is
urban stormwater runoff (Environment and Climate Change Canada, 2020). The Essex Region is
undergoing rapid urbanization with a steady increase in new housing developments replacing
formerly agricultural land. Similar to agricultural inputs, urban runoff enters storm drains, urban
creeks and rivers from many unregulated and diverse non-point sources, contributing
biologically available phosphate to downstream waters (Wurtsbaugh et al., 2019).
A continued increase in urbanization has lead to an increase in nutrient loading through
wastewater and runoff from impermeable surfaces due to rainfall and snowmelt. These
processes mobilize road salt, animal excrement, decaying vegetation and phosphorus from lawn
fertilizers (R. B. Smith et al., 2019). In order to accommodate increased urbanization, changes in
infrastructure have created a shift in the permeability of drainage surfaces, including an increase
in paved surfaces, buildings and structures, and a decrease in green space. Although there is less
green space with urbanization, some, such as lawns, golf courses and parks, remain a significant
source of phosphorus pollution due to the use of fertilizers (Hobbie et al., 2017).

Stormwater Ponds
Stormwater retention ponds (SWPs) have been shown to be an effective best management
practice for controlling the rate of stormwater flow and improving stormwater quality through
several biological, chemical and physical processes (Marsalek et al., 2002). The increased
retention time afforded through the use of SWPs promotes passive sedimentation of the
pollutants which can be carried by stormwater, as well as the microbial transformation of excess
nutrient loads prior to reaching downstream waters (Blaszczak et al., 2018). However, as they are
designed to control runoff by retaining water, nutrients can accumulate and algal blooms are
often detected within these waters, posing concern to the downstream tributaries and lakes,
particularly as urbanization is increasing around the Great Lakes region (Brooks et al., 2016). As
a result, the City of Windsor has identified an “increase in rainfall and temperature causing
increased algae growth in our water bodies” as an impact in their Degrees of Change: Climate
Change Adaptation Plan (2019) due to increased blooms in urban stormwater ponds.
Action Item:
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Continue to advocate for stormwater pond design to consider both water quantity
and quality concerns;
Support further research to better understand how stormwater pond design can be
optimized to reduce nutrient loss, particularly in the greenhouse sector

3.6 State of the Knowledge - Research Roundtable
On January 31, 2020, ERCA hosted a research roundtable at the University of Windsor to discuss
the state of local knowledge specific to the clay plains of the Essex Region and Lower Thames
Valley. Workshop participants were primarily from the University of Windsor, as well other
academic institutions, and federal and private agencies. All participants had expertise in, or
responsibility for, monitoring, modeling, or research activities related to HABs and/or
phosphorus in Lake Erie and/or the Essex Region. Appendix V provides a summary of the
informational presentations as well as ideas and recommendations that were collected for
research opportunities with existing data, and needs for new or enhanced monitoring.
Discussions highlighted the need for existing data to be available to researchers, the need to
monitor the success of BMP’s at a watershed scale, and the creation of hydrogeological models.
Potential ideas for new research to fill gaps included:
•
•
•
•
•
•
•
•
•
•

•

Source tracking with isotopes;
Increasing monitoring along each tributary reach using nested sites and extensive
sampling to find critical source areas;
Deploying real time sensors for continuous phosphorus monitoring;
Adding carbon analysis to monitoring programs;
Sediment monitoring to determine sediment phosphorus sources;
Sequential extractions to obtain more information about what form phosphorus is in and
legacy phosphorus in sediments;
Additional monitoring in Lake St Clair watersheds;
Investigating the impact of agricultural drain clean outs to determine the impact to P
and erosion;
Ensuring compatibility of data and load calculation methods between labs and research
projects.
Specific greenhouse-related research discussions included exploring available MECP
datasets from storm water ponds and expanding dye testing. Further research is also
needed on the microbiological processes in greenhouse stormwater ponds (phosphoruscycling)
Improve the understanding of the sources, fate, and delivery of phosphorus throughout
the Essex watershed

Other recommendations discussed at the workshop included collaborating with municipalities to
determine what they are monitoring for point source phosphorus loadings; examining where the
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city has built low impact design (LID) features and establishing a monitoring plan for those
features; and exploring educational resources and remediation for septic tank and sewer line
leaks.
Discussions also highlighted the importance of raising the profile of local champion farmers,
agencies, and researchers, using the long-term data to show success and communicate
progress, and the need to use trusted specialists to translate and share knowledge. Undertaking
additional stakeholder engagement was considered, including working with farmers to
understand use of fertilizers and BMPs in the region, as well as to build relationships to improve
onsite monitoring. Opportunities for citizen science projects were also discussed.
Action Items:
Invite participants of Research Roundtable to provide an update on their work;
Circulation table of Research Actions

4.0 Mitigation
Many mitigation techniques exist for all types of wastewater discharge, but the efficacy of these
techniques varies greatly depending on the type of discharge. In general, urban, and industrial
wastewater discharge occurs as point sources. This allows for the centralized collection and
treatment of these discharges which also tend to have higher phosphorus concentrations. In
contrast, agricultural discharges are non-point sources that occur over a wide geographic range
with relatively low P concentrations. The nature of the wastewater being treated determine the
type(s) of mitigation techniques that can be used to effectively prevent phosphorus loadings.
In Windsor-Essex County, the primary source of phosphorus is from agricultural fields as this is
the largest land use. The following review of current mitigation techniques focuses on
agricultural best management practices (BMPs) for the mitigation of phosphorus leaching.
Further, experimental methodologies are discussed in Appendix IV including their applicability
to agricultural and urban/industrial wastewater treatment.

4.1 Field Agriculture
There are numerous Best Management Practices available to help mitigate phosphorus loss
from agricultural fields. Watershed models conducted for the Maumee River and St.Clair/Detroit
River system include analysis of the effectiveness of different BMP scenarios with most models
concluding that using multiple BMPs and choosing BMPs that are appropriate for the land and
agricultural practices are most effective (Martin et al., 2020; Scavia et al., 2019). The Upper
Thames Conservation Authority has a comprehensive guide to BMPs commonly used in
southwestern Ontario, as well as resource available through Ontario Ministry of Agriculture,
Food and Rural Affairs (OMAFRA) and various farm groups like Ecological Farmers of Ontario
and Innovative Farmers of Ontario and Ontario Soil and Crop.
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As previously discussed, there are many factors that influence phosphorus loss from agricultural
fields. Practices that mitigate or reduce phosphorus loss vary depending on these factors. A
recent collaboration by Macrae et al. (2021) showed that subtle differences in microclimate, soils
and topography should be considered when recommending appropriate conservation practices
to reduce phosphorus loss from agricultural landscapes. The study identified four management
regions within the Lake Erie watershed: Northeast, Transition North, Transition South and
Southwest (Figure 7). Most of the Essex region is located within the Southwest, which more
similar to watersheds in Michigan and Ohio than elsewhere in Ontario. Moderate winter and hot
summer climate coupled with flat clay soils and intensive land drainage result in high
phosphorus loss from agricultural fields in the southwestern region. Both surface and subsurface
phosphorus loss occurs year-round, although phosphorus loss is highest in the non-growing
season. Thus, conservation practices that reduce dissolved or colloidal phosphorus in tile
drainage year-round should be prioritized. The efficacy of no-till or conservation till at
mitigating P loss may vary across the geographic regions of the Lake Erie watershed (e.g. Baker
et al., 2017). In the southwestern region, an alternative, preferred practice is the coupling of
subsurface placement with no-till, which work synergistically to manage phosphorus losses in
the surface and subsurface (Macrae et al., 2021).

Figure 7: Differing phosphorus management regions within the Lake Erie watershed from Macrae et al.,
2021

Since the 1970’s, ERCA has worked with local agencies, organizations and residents to promote
conservation activities and deliver programs and projects aimed at improving and protecting
watershed health, including agricultural Best Management Practices (BMPs). ERCA’s Clean
Water~Green Spaces programs have provided technical assistance and financial incentives to
improve and protect water quality and reduce erosion. Collectively, these programs have offered
grants to help cover the cost of best management practices; including conservation farm
practices, erosion control, buffer strips, rock chutes, tree planting, wetland creation, well
decommissioning, septic improvements, cover crops and more (Appendix I, Map 7). We have
long understood the importance of these stewardship programs not just as it relates to
phosphorus and water quality, but for overall watershed health, water quantity, soil health,
erosion, natural heritage, and more recently, addressing impacts of climate change. The types
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of BMPs offered through these programs varies depending on available funding, as well as the
current state of knowledge regarding their effectiveness, particularly in the Essex Region.
Transport treatment BMPs focus on reducing the transport of phosphorus off agricultural land
through a variety of approaches. The primary routes of loss are soil erosion which results in the
loss of soil-bound phosphorus while surface runoff and subsurface runoff result in the loss of
soluble phosphorus. Therefore, all transport treatment BMPs rely on minimizing erosion, surface
runoff, or subsurface drainage. Cover crops or perennial plants are used to prevent soil erosion
and surface runoff reducing phosphorus losses (Liu et al, 2019). Conservation tillage practices
are also widely used to maintain soil stability and prevent erosion/surface runoff (Daryanto et al,
2017). These methods are highly effective at preventing the erosion of topsoil and the loss of P
through surface runoff. However, they are associated with enhanced loss of phosphorus through
subsurface flow especially in cold weather environments with repetitive freeze-thaw cycles (Liu
et al, 2019). Other approaches include strip cropping, riparian zones, and livestock management
(Sharpley et al, 2006).
The nutrient removal efficiency of vegetated buffer strips is initially quite high. However, over
time they become saturated with phosphorus and may change from nutrient sinks to sources
(Stutter et al, 2019). This can be mitigated through the harvesting of phosphorus from the buffer
strips. Hille et al (2019) studied methods to fix a phosphorus -saturated buffer strip (Hille et al,
2019). They harvested either topsoil or plant matter from buffer strips. They found that topsoil
harvesting, a labor-intensive process, did not enhance phosphorus sorption by the buffer strip.
However, harvesting the plant matter from the buffer strip resulted in a 2.3 % reduction in
phosphorus content per annum. They suggest that the annual harvesting of plant matter can
extend the functional lifespan of buffer strips.
Reducing phosphorus losses at the field edge is an essential part of reaching phosphorus
loading targets. There are numerous technologies currently available and many in development.
The primary challenges associated with the treatment of runoff at the field edge are the
relatively low phosphorus concentrations and the diffuse nature of the discharges. The low
concentrations make certain techniques ineffective while the non-point source nature of the
discharges makes centralized collection and treatment difficult, if not impossible. Therefore,
mitigation techniques must be effective at the concentrations found in agricultural wastewater
and be applicable in a decentralized manner.
Appendix IV provides a detailed explanation and review of these techniques.

Action Items: ERCA to continue to seek out funds to provide grants for BMP
implementation

ERCA BoD
101 of 203

4.2 Greenhouses
The Ontario Greenhouse Vegetable Growers (OGVG) has been very involved with its members in
efforts to reduce the per acreage loss of phosphorus by minimizing inputs (precise fertigation),
maximizing reuse of outputs (recirculation) and managing excess. Greenhouses in the Essex
Region have three options for managing their excess feedwater: transportation to a water
treatment plant via truck; discharge to sanitary sewer; or land application. At this time, the
ability to discharge to sanitary sewers is geographically limited and land application has to meet
specific circumstances to be allowable, making transportation to a water treatment plant the
most likely permissible option. In 2016, the MECP changed the process for obtaining approval
for greenhouse stormwater ponds, which now includes ongoing monitoring to ensure nutrient
limits are not exceeded
(http://www.downloads.ene.gov.on.ca/envision/env_reg/er/documents/2016/012-7942.pdf).
In addition, there are several ongoing research studies at the University of Windsor that will
further our knowledge and understanding of these systems, including the functioning of
greenhouse stormwater ponds. As well, ECCC has been working with ESSA Technologies to
create conceptual models of complex pathways affecting phosphorus loads, including
greenhouse management, in Lake Erie and uncertainties about the actions managers can take to
reduce phosphorus loads. This report will be invaluable to supporting the Essex Region
Phosphorus Management Plan.
Action Item:
Work with OGVG / OMAFRA/municipalities to hold fertigation optimization
workshops for greenhouse growers
Continue to identify areas of research and innovation to mitigate phosphorus loss

4.3 Municipalities
An Environmental Commissioner of Ontario report published in May 2017, Every Drop Counts,
notes that even though non-point sources typically represent the majority of phosphorus
loadings to Ontario’s lakes, point sources receive more attention, highlighting a
disproportionate cost-to-environment benefit equation (Saxe, 2017). The report notes that
further efforts to increase phosphorus removal from municipal wastewater facilities should be
balanced against the other options such as investing in non-point source BMPs and other
community environmental priorities, including greenhouse gas reductions. That said, additional
improvements can be made through operational optimization.
For example, in 2021, OCWA and the Town of Kingsville collaborated on an experimental
phosphorus removal technique using a rare earth-based chemical composed of lanthanum and
cerium called RE300. Unlike iron- and aluminum-based phosphorus removal chemicals, RE300
requires a lower dose, does not produce as much chemical sludge, improves sludge dewatering,
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and it does not consume alkalinity or lower pH like other coagulants. Results of this project are
pending (https://www.ocwa.com/news/ocwa-piloting-technology-reduce-phosphoruswastewater-effluent).
Action Items:
Coordinate optimization workshops with MECP and local WWTP operators
Review and report on local municipal bylaws that could prevent storm water sewage
from private property being discharged into a sanitary sewer, including downspout
disconnections and incentives
Promote education on stormwater and urban runoff (e.g. Yellow Fish Road or Adopt
a Drain)
Encourage the implementation of Low Impact Design and green infrastructure
projects, including monitoring

4.4 Individual
While the burden of reductions in phosphorus load will largely be carried by municipalities and
agriculture in the Essex Region, it is important to highlight the actions that individuals can take
as well. These small actions can add up to big changes, and they show support for our farmers
and municipal leaders by demonstrating that individuals are willing to make changes too.
These actions include, but are not limited to:

•
•
•
•
•
•

Reduce the use of fertilizer in urban settings; follow the 4R (right source, right rate, right
place, right time) strategy
Keep leaves and organic matter out of street and storm drains
Perform regular septic system maintenance; repair failing septic systems
Disconnect downspouts
Plant raingardens; use native plants
Pick up after pets

Action Item: ERCA and municipalities to continue to incorporate information on
individual actions in Education and Outreach programs and through social media
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5.0 Other contributing Factors/Stressors
There are many other contributing factors and/or stressors affecting the occurrence and severity
of harmful algal blooms as well as the degree of phosphorus loss from the landscape. The
information below highlights some of these factors that are most relevant to the Essex Region.

5.1 Socio-economic Factors
Socioeconomic factors, such as crop prices and demand, play a significant role in the region’s
agricultural production and ability to adopt agricultural BMPs. Of note, there are several
ongoing studies in Ontario that are working on better understanding the socioeconomic
influences and impacts of implementing agricultural BMPs. The results of these studies will help
us to deliver meaningful and effective cost-share programs to implement BMPs

5.2 Land use and Drainage Changes
Prior to European Settlement, the Essex Region was dominated by lush natural areas including
Carolinian woodlands, wetlands and tallgrass prairies (ERCA, 2013). Since this time of settlement
in the 1830's, much of the original natural resources of the Essex Region have either been
removed from the landscape or have become extremely degraded as a direct or indirect result
of clearing and drainage for timber, agriculture, and urban development (ERCA, 1986; Oldham,
1983). This also included extensive changes to the drainage network including straightening,
relocation and/or burial of existing channels, and creation of new channels. Because of the
extremely flat topography and the need to move water off of the land, there are some drains
that create a linkage between what should be hydrologically distinct watersheds, making it
challenging to create and execute accurate watershed models. ERCA is aware of this challenge
and is in the process of working with municipalities to create a current drainage network layer as
well as a mechanism that will allow for notification of changes to the network.
Within the region, there has been an overall loss of approximately 97% of the original wetland
area (Snell, 1989) and 95% of the original forest area (Vandall, 1979). This has resulted in a
degraded ecosystem characterized by a lack of riparian habitat, wetland area and appropriate
buffers, forest cover and core natural areas, few green linkages between natural features, and
poor water quality and aquatic habitat.
Constructed wetlands are built downhill of sloped fields (Vymazal 2011). The phosphorus
leaches from these fields as particulate and dissolved phosphorus during soil erosion and
subsurface drainage. These wetlands act as a sink for excess sediment in runoff and sequester it
before it enters downstream aquatic ecosystems. Also, plants and microorganisms in the
wetland feed on phosphorus, reducing it before it enters downstream aquatic ecosystems. For
example, a floating wetland system composed of pickerelweed (Pontederia cordata) decreased
phosphorus content by 90% (Spangler et al., 2019). One challenge with this approach is the
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sensitivity of wetlands to high flow events induced by precipitation which can reduce their
effectiveness at phosphorus remediation (Lavrnić et al., 2020).
In addition, other methods of phosphorus remediation can be incorporated into wetlands
(Ballantine et al. 2010, Vohla et al 2011, Saeed et al, 2011). This includes the incorporation of
phosphorus sorbent materials such as limestone. For example, a review that scored materials
based on effectiveness as soil amendments or filtration materials in constructed wetlands found
that limestone was effective at both functions while alum was useful as a soil amendment, and
tree bark, slag, and seashells served better as filtration materials (Ballantine et al, 2010). A
comparative study of different substrates used for plant growth showed that organic mulch was
more effective than gravel at removing total phosphorus (Saeed et al, 2011).
The primary disadvantage to constructed wetlands is the land required to achieve effective
phosphorus mitigation. Larger wetlands will achieve higher and longer-lasting removal efficiency
but may take up space that could be used for other activities.
In addition, the Essex Region is amongst the fastest growing development area. With more
affordable land prices and warmer climate, the Essex Region is ideal for residential growth.
There is also a strong history of industrial use with important transportation linkages to the
United States. The growth in these sectors results in the loss of highly productive agricultural
land, increased imperviousness and increased stress on our local waterways.
For many decades, ERCA has offered restoration programs through our landowner grant

programs that have resulted in the planting of well over 6 million trees. Since 2002, ERCA has
created at least 40 small wetlands (0.25 – 5 acres each), including some with multiple wetland
features, which total approximately 45 acres of new wetland area. There are two new large
coastal wetland areas currently being restored that bring the total area to well over 100 acres.
The Collavino wetland is near the mouth of River Canard, and the Caldwell First Nation is
restoring the wetland at mouth of Sturgeon Creek, which was formerly a marina. In addition,
ERCA now also offers the option of prairie meadow plantings for restoration projects. Increasing
the footprint of natural features will play a key role in reducing nutrient loads by reducing
erosion, improving the natural filtration and cycling of nutrients and reducing the need for
fertilizer input on these lands. ERCA typically funds these programs through external grants.

Action Item: ERCA to continue working with municipal partners to update drainage
network and create a reporting tool for notification of changes; ERCA to continue to
seek out grant funds to provide opportunities for restoration projects like tree and
prairie meadow planting, and wetland creation
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5.3 Invasive Species
Great Lakes ecosystems and contributing watersheds have been dramatically impacted over the
last several decades by invasive species. Non-native phragmites and dreissenid mussels (Zebra
and Quagga species.) have irrevocably changed both the landscape of the watersheds and the
ecology of the lake itself.
Zebra mussels were first found in the Great Lakes ecosystem in the late 1980s and have rapidly
reproduced and outcompeted native mussels. Quagga mussels, which have a greater depth
tolerance than zebra mussels and do not require a hard surface to attach to, have now replaced
zebra mussels as the primary invader. Dreissenid mussels feed on phytoplankton but selectively
avoid Microcystis when feeding, which may facilitate HABs. Furthermore, mussel populations and
phosphorus availability are now inextricably linked. Since they transiently store large quantities
of phosphorus in their biomass, recent research has shown that phosphorus availability in the
lower four Great Lakes is now regulated by quagga mussels (Li et al., 2021). Mussel biomass can
fluctuate in Lake Erie dramatically and mortality can quickly increase TP concentrations in the
water column. This relationship is important to understand since the response of the lake to
inputs from the watershed will change over time based on mussel biomass, making predictions
and phosphorus management much more difficult. However, Li et al. (2021) notes that, because
of Lake Erie’s short hydrological residence time, reducing external phosphorus inputs is more
likely to limit mussel growth over a reasonably short time scale of several years than in the other
lakes.
In the watersheds, wetland plants and changing plant communities may also impact phosphorus
availability and nutrient cycling. Invasive Phragmites australis, with its high net primary
production, spreads quickly and out-competes native species for water and nutrients. While it
prefers areas of standing water, its roots can grow to extreme lengths, allowing it to survive in
relatively dry areas. This can result in areas with dense monocultures and decreased biodiversity.
Areas with stands of invasive P. australis may also have lowered water levels because water is
transpired at a faster rate than it would be in an area of native vegetation leading to the drying
of wetlands and the loss of hydrological functions. However, the literature is conflicted as to
whether P. australis-invaded wetlands increase or decrease nutrient stocks. Recent research has
show that in areas where P. australis dominates previous meadow marsh, nutrient storage may
actually be increased. However, Yuckin and Rooney (2019) note that any increase in nutrient
storage is insufficient to make a meaningful contribution to Lake Erie phosphorus load reduction
targets. Whereas, in areas where P. australis dominates previous cattail marsh (C. canadensis)
nutrient storage is unchanged. As biocontrols become available for P. australis, it may be
necessary to further control phosphorus inputs into the watershed. Anecdotally, it has been
noted that P. australis in the Essex Region is particularly dense and widespread in our coastal
wetlands and inland watercourses. ERCA has successfully implemented prescribed burns to
control P. australis in Hilman Marsh and has completed the first phase of control in a wetland at
the mouth of River Canard.
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Action Items:
ERCA to continue to seek funds where available to control P. australis on its lands
Determine the extent of spread of P. australis and identify appropriate mitigation
measures

5.4 Impacts of Climate Change
Climate change is influencing both the phosphorus-cycling and ecology of Lakes Erie and St
Clair, as well as the phosphorus loadings from the watersheds. The impacts to lake ecology are
too numerous to cite but it is well understood that warmer, wetter weather is adding stress to an
already stressed system and cyanobacteria growth rate is accelerated at higher temperatures,
while more extreme rainfall could lead to more pulses of phosphorus throughout the spring,
summer and fall. Air temperatures in the region have risen in every season (Maher and Channell,
2020) and with wind speeds projected to decrease, we can expect increased stratification in the
lakes, exacerbating the HABs. Under business as usual scenarios, we can expect blooms to
intensify earlier in the summer, with a longer bloom window (up to two additional weeks), in
Lake Erie and Lake St Clair.
The interactions between phosphorus loadings and climate change projections are complex and
primarily driven by the projected change in precipitation patterns. To predict the future
response of watersheds to phosphorus loading, researchers use hydrological models, such as
SWAT (Soil and Water Assessment Tool) or EPIC (Environmental Policy Integrated Climate) with
inputs that include a range of downscaled global and regional climate models. These
hydrological models simulate DRP loss from surface runoff and subsurface drainage under
future climate scenarios. EPIC can also be used to simulate physiological crop growth and
phosphorus uptake by crops. Table 5 summarizes climate projections and some possible
impacts and vulnerabilities to phosphorus pathways. A complete Climate Change Risk Analysis
is recommended to determine the likelihood of possible impacts in general and in the Essex
Region in particular, their affect on phosphorus load, and possible mitigation opportunities.
The interactions between climate variables, crop growth, phosphorus availability and crop
uptake, surface runoff and subsurface drainage are complex. Several studies suggest a warming
climate may counteract the increase in average amount of rainfall throughout the year leading
to lower phosphorus loadings across Great Lakes watersheds (Wang et al, 2021; Kalcic et al.
2019). However, both studies used averages in precipitation across months and seasons and do
not consider the increase frequency in extreme events. Projections for the Essex Region suggest
that total precipitation will slightly increase but large changes are expected in the extremes, with
summer rains becoming concentrated in fewer events of higher intensity, interspersed with
prolonged dry periods. It is generally understood that these extreme precipitation events will
lead to pulse loading. In situations where summer drought was followed by an intense rainfall,
Sol Lisboa et al. (2020) found significant transfer of phosphorus and sediment from the
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landscape to the tributaries. This study also notes that the mechanisms and biogeochemical
processes for how nutrients are released into streams following dry periods is not well
understood. However, there is also evidence to suggest that non-point sources of phosphorus
and point sources of phosphorus behave differently during periods of drought. Watershed
models using data collected in Wigle Creek, Sturgeon Creek, Lane Drain and Mill Creek will have
the ability to include these climate change scenarios to help us better understand how our
watercourses will respond to this circumstances.

Action Item: Undertake a Climate Change Risk Analysis; Ensure that Climate Change
scenarios are considered in modelling efforts and projections of future nutrient
loads.
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Table 5 – Climate change projections for Essex County, ON and some potential outcomes of those projections.
A complete Climate Risk Assessment is recommended to determine the possible impact on phosphorus loading.

Projections

Possible Outcomes

Increased temperature all year round. Average,
maximum, and minimum temperatures are expected
to increase
Average increases between 1.69 for minimum
temperature and 1.60 for maximum temperature.
Increased number of days over 30 degrees in the
summer.

•

Increased precipitation all year round. The largest
increases in precipitation are expected to occur
December - April. Precipitation in March is expected
to increase by as much as 13% (8 mm) by 2050. Fall
and summer months are expected to see small
increases in precipitation.
Timing, intensity, frequency and duration of
precipitation events. In general storms are projected
to become more intense and extreme. Precipitation
will fall at a faster rate; shorter storms will have an
increasingly high intensity; shorter return periods of
heavy storms

Decrease in frost and ice days. In the recent past
(1976-2005), the Essex Region experienced 117 frost
days and 45 ice days. By 2050, that is expected to be
95 frost days and 16 ice days.
Increased Winter temperature by as much as 2.3°C
by 2050.Summer temperatures are projected to
increase in temperature as much as 2.1°C by 2050.
Wind: Annual average wind speed projections varied
from a decrease of 4% to an increase of 1%
Short wave radiation modeling varies from a
decrease of 3% to an increase of 2%
Atmospheric carbon dioxide is projected to increase

Relative humidity is likely to decrease up to 5% in
the future
Fluctuating lake Levels

•
•

Increased soil desiccation cracking and shrinkage, leading to increased susceptibility to
intense precipitation and runoff due to increased permeability
Drought leading to hardening of soil and decreased infiltration for groundwater
Increased temperatures leading to greater plant potential evapotranspiration (PET) or
evapotranspiration (ET)
Increased soil temperature
Non-growing season decline in evapotranspiration, resulting in increases in surface runoff
and subsurface drainage water discharge
Increase in urban stormwater pond temperatures leading to increase frequency of HABs*
Drought leading to increased residential fertilizer use and lawn watering

•
•
•

Changes in hydro-period and increased runoff, decreased infiltration
Changes in nutrient transport process; groundwater – picks up current & legacy nutrients
Changes in runoff timing

•
•
•
•
•

Increased intense rainfall events leading to increased runoff
Changes in flood frequency
Change in nutrient transport process; groundwater – picks up current & legacy nutrients
Changed hydrological regime “flashy” flows
Increased flow in watercourses leading to increased erosion and subsequent sediment &
particulate P deposition
Increased waste water treatment plant bypasses
Increased failure of septic systems, particularly those at risk of being submerged
Change in timing of WWTP discharge and/or bypass
Changes in snowpack/ice duration
Increased runoff/tile flow during non-growing season
Reduced soil moisture retention
Longer growing season
Potential to change crop types or varieties

•
•
•
•

•
•
•
•
•
•
•
•

•
•
•
•
•

•
•
•

Decreased wind speeds result in lower PET and ET thereby eventually increased surface
runoff and subsurface drainage
Leading to less wind-transported sediment and deposition
Potentially increases PET and ET leading to lower surface runoff and subsurface drainage.
Leading to increased P uptake by crops and vegetation
May lead to slight decrease in PET and ET due to reduction of stomatal conductance
leading to increased surface runoff and subsurface drainage; leading to DRP loss in surface
runoff but DRP loss in subsurface drainage decreased by 11%.
May lead to minimal increase in PET and ET leading to lower surface runoff, subsurface
drainage, and DRP loss.
Shoreline septic systems underwater
Shoreline erosion, flooding leading to increase in legacy nutrients

Climate data under RCP 8.5 for the Essex Region was accessed from Climate Atlas; Precipitation event data from A Comparison of Future IDF Curves for
Southern Ontario: Technical Report. *Due to a recent increase in algal blooms in urban stormwater ponds, the City of Windsor identified an “increase in
rainfall and temperature causing increased algae growth in our water bodies” as an impact in the Degrees of Change: Climate Change Adaptation Plan
(2019).
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6.0 Cooperative, Adaptive Management Plan
Adaptive Management is a systematic approach for improving natural resource management by
learning from the outcomes of our actions and adjusting them to achieve the goal to improve
the environment (Figure 8). The concept of adaptive management explicitly links learning with
policy and implementation. This approach is necessary because natural systems are inherently
variable and the effects of management actions are difficult to predict (Gunderson, 1999).
Climate change and the ecosystem changes caused by invasive species further increase
uncertainty and variability.
An adaptive management plan has three phases – planning, doing, and evaluating and
responding. This PMP is the first part of the first phase of the process. Proposed Action Items in
this PMP will be reviewed by stakeholders to determine priority actions as well as the
appropriate implementing body to achieve the objective of the action. It will be important to
identify performance measures against which to measure success. Implementation of an
adaptive management plan will require ongoing collaboration between ERCA, government
agencies, research scientists and local stakeholders. Essential to this is the continuation of longterm monitoring coupled with regular reporting of results.
Figure 8 – An example of a multi-phase adaptive management approach

7.0 Outreach and Engagement
Pending review by contributing partners and authors, the Essex Region Phosphorus
Management Plan will be circulated to stakeholders for comment. This will include
municipalities, agriculture and greenhouse representatives, academia and government scientists.
Suggested edits will be reviewed and incorporated into the final PMP which will be posted on
ERCA’s website and distributed electronically to interested stakeholders. ERCA will use the
information in the PMP to further inform its Education and Outreach programs targeted at a
variety of audiences.
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8.0 Reporting on the Management Plan
Pending available funding, ERCA will regularly report on the progress made towards
implementing the identified Action Items in the plan. The frequency of reporting will be
determined during the consultation period for this draft version of the PMP and will be in line
with the Adaptive Management Plan developed.
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Appendix I – Maps

Map 1 – Watersheds in the Essex Region

Map 2 – Soil types in the Essex Region
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Map 3 – Landcover in the Essex Region

Map 4 – Land elevation in the Essex Region
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Map 5 – Current water quality monitoring stations in the Essex Region

Map 6 – Sanitary Sewer systems in the Essex Region. It is assumed that the City of Windsor is fully
serviced. The remaining unserviced areas are likely to have septic systems
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Map 7 – Location of agricultural fields where funding was received to implement Best Management
Practices from ERCA between 2018 and 2021.
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Appendix II – ERCA’s current and historical water quality
monitoring programs
Current Monitoring Programs
KLN
The Kingsville Leamington Nutrient (KLN) project is in partnership with the MECP (Ontario
Ministry of Environment, Conservation and Parks), with funding provided by the COA (CanadaOntario Agreement). This project involves sampling streams and ditches in Essex County to
monitor water quality parameters including nutrients (nitrate, nitrite, total phosphorus,
orthophosphate, TKN, ammonia), as well as metals such as copper, zinc, and potassium. Water
temperature, pH, dissolved oxygen (DO), specific conductivity, ambient conductivity and
turbidity (FNU) are measured using an YSI multiparameter water quality sonde at all sites.The
aim is to examine greenhouse influenced and non-greenhouse influenced streams in the
Leamington area identified as a priority watershed in Annex 4 of the Great Lakes Water
Agreement. There are 16 monitoring sites; six of which are not situated downstream of a
greenhouse. The stations are visited bi-weekly, year round. This program was created in 2012
and monitoring continues presently. Beginning in 2017, most sites were equipped with HOBO or
Solinst water level loggers, and certain sites were equipped with ISCO autosamplers to begin
collecting data suitable for calculating nutrient loads. As the greenhouse sector continues to
grow, new sites were added in 2020 in the Ruscom watershed that was previously unaffected by
greenhouse effluent. See also the greenhouse section above.
Wigle Creek Monitoring Programs – GLASI/ONFARM/Living Lab Ontario
Wigle Creek became the focus of enhanced water quality monitoring in 2015 beginning with the
Great Lakes Agricultural Stewardship Initiative Priority Subwatershed Project (GLASI-PSP), which
ended in 2018 and was replaced with the ONFARM program in 2019. The Wigle Creek
watershed is also a study location for the Living Lab Ontario project, which began in 2020.
These projects are focused on the west branch of Wigle Creek, located in Kingsville, Ontario,
which spans a total area of 14km2. Wigle Creek has a total watershed area of ~35km2, the
dominant land use is row crop agriculture (90% agricultural land), and the dominant soil type is
Brookston Clay. On average, the total phosphorus concentration in Wigle Creek is 4-7 times
greater than the Provincial Water Quality Objective, and the drainage network is largely manmade. These characteristics are typical of watersheds in the Essex Region making it an ideal
study location. Wigle Creek empties directly into the Western Basin of Lake Erie.
The goal of the GLASI-PSP was to evaluate the effectiveness of a focused stewardship approach
through highly targeted Best Management Practice (BMP) implementation to reduce edge-offield losses of soil nutrients, with an emphasis on phosphorus. Seven water quality stations (WRd
6, Wigle 1, WE9, WKLN 13, WKD, WCD, and WDD) were monitored biweekly and during events
using grab samples and ISCO automated samplers at Wigle 1 and WRd 6. Routine sample
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collection was conducted year round. Additionally, Solinst water level loggers were deployed at
WRd6, Wigle 1, WKLN 13 and WE9. The devices collected water level data in order to determine
nutrient loadings and assess the effectiveness of the BMPs in reducing P load. Data were
provided to modellers as part of a larger synthesis from several sites in southwestern Ontario.
This program ran from September 2015 – March 2018.
On-farm Applied Research and Monitoring (ONFARM) is a continuation of the work established
under the GLASI-PSP and researches priorities identified by Ontario’s Soil Health and
Conservation Strategy. The program is a four-year research initiative with a focus on water
quality and soil health. One important criteria focuses on engagement; an opportunity to
enhance engagement opportunities with stakeholders and farmers to foster a network of
demonstration farms. Along with continued monitoring and modelling established in the
Priority Subwatersheds, established in-field paired trials are in place to identify soil health
indicators and test the effectiveness of BMPs. Two water quality stations (Wigle 1 and WRd6) are
monitored biweekly and during rain/snowmelt events year-round using grab samples and ISCO
automated samplers at Wigle 1. Additionally, water level measurements are recorded every 30
minutes using Solinst water leveloggers in order to determine nutrient loadings and assess the
effectiveness of BMPs in reducing phosphorous load. One edge of field site has also been
established where water is collected from three locations as it leaves the field in order to test the
effectiveness of certain BMPs. This project began in the fall of 2019 and runs to March 31, 2023.
Both GLASI and ONFARM were developed by OMAFRA (Ontario Ministry of Agriculture, Food,
and Rural Affair) and delivered by OSCIA (Ontario Soil and Crop Improvement Association).
The Living Lab – Ontario initiative, funded by Agriculture and Agri-Food Canada, is a new
approach to agricultural innovation in Canada that brings farmers, scientists, and other
collaborators together to co-develop and test innovative practices and technologies. Living Lab
supports agricultural discovery science and innovation, with a focus on climate change, soil and
water conservation, and biodiversity. Collaborators include farmers, scientists from Agriculture
and Agri-Food Canada and other federal departments, three Conservation Authorities (Essex
Region, Lower Thames Valley, and Upper Thames River CAs), Ecological Farmers Association of
Ontario, Innovative Farmers Association of Ontario (IFAO), the Ontario Soil Network (OSN), and
the Ontario Soil & Crop Improvement Association (OSCIA). Research focuses on reducing the
soil and nutrient runoff from agricultural land into Lake Erie, improving water quality, conserving
soil health, and increasing biodiversity on agricultural lands in Ontario. The data collected from
Wigle 1 for the ONFARM program are also used for the Living Lab project. Living Lab also
includes additional data collected from edge of field sites by federal scientists. Both ONFARM
and Living Lab have watershed modelling components that will help us to better understand
phosphorus movement in our unique landscape and eventually to help identify the agricultural
Best Management Plans that are most likely to work here.
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Surface Water/PWQMN
The Surface Water/PWQMN (Provincial Water Quality Monitoring Network) involves sampling
streams and ditches in Essex County to monitor water quality parameters including nutrients
(nitrate, nitrite, total phosphorus, orthophosphate, TKN, ammonia), E. coli, chloride, total
dissolved solids (TSS) and metals. There are 19 sampling sites in total; 11 E sites (ERCA Surface
Water project) and 8 M sites (PWQMN). PWQMN sites are monitored once a month from April
through November with the exception of M1, M2 and M5 which began year-round monitoring
in 2016. E sites are monitored monthly throughout the year. PWQMN sites originated in various
years, some dating back as early as 1966. Sampling at E sites began as early as 2010. Water
temperature, pH, dissolved oxygen (DO), specific conductivity, ambient conductivity and
turbidity (FNU) are measured using an YSI multiparameter water quality sonde at all sites, and
four locations (M5, M7, E9 and E10) are equipped with Solinst water level loggers.
Rain/snowmelt event samples are not collected at these sites. Water chemistry analysis is an inkind contribution from the MECP (Ontario Ministry of Environment, Conservation and Parks) for
PWQMN sites; all other costs are currently captured under ERCA’s municipal Past Monitoring
Programs

Historical Monitoring Programs
Sturgeon Creek
The Sturgeon Creek monitoring program began in March 2018, and sampling was conducted on
a bi-weekly basis until November 2019 at locations throughout the Sturgeon Creek watershed.
Samples were analyzed for nutrients (Nitrogen - Nitrate & Nitrite, Phosphorus - TP, TKN, DRP
and Ammonia) and Total Suspended Sediment (TSS). The goal of this monitoring program was
to determine where best management practices and/or remediation efforts should be focused.
The land use in the Sturgeon Creek watershed is predominantly agriculture. The upstream and
downstream portions of the Sturgeon Creek watershed are dominated by greenhouses and
agricultural fields. The middle portion of the watershed runs through a residential area on the
eastern side of the Town of Leamington.
Wet Weather
In partnership with Environment and Climate Change Canada, ERCA’s Wet Weather program
took place from 2011 to 2015. When precipitation levels would reach 20mL or greater, eventbased sampling would commence at 15 nearshore sites throughout Windsor-Essex County.
Water samples were collected and tested for nitrates, total suspended solids, total-phosphorus,
E.coli and chloride. Five of the 15 sites (E3, E6, M3, M4, and M5) are monitored presently under
ERCA’s monthly PWQMN program.
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Historical E sites
ERCA’s historical E site program took place between 2008 and 2011. Twenty sites were
monitored across four subwatersheds, but the sampling frequency is unknown. Water samples
were tested for E.coli, nitrates, total phosphorus and total suspended solids.
Optical Probe
ERCA’s Optical Probe program was in effect from 2014 to 2017. Thirty-one nearshore stations
were monitored weekly throughout the Essex Region. Between the months of May to October,
water samples and probe measurements were collected at most stations. The specialized
probes measured phycocyanin, the pigment produced by microcystis (the cyanobacteria found
in harmful algal blooms), water samples were analyzed for total microcystins. Two stationary
optical probes were deployed during this project; one at the Harrow-Colchester water treatment
plant, the other at the John George water treatment plant in Belle River. The probes recorded a
reading of various parameters (temperature, specific conductivity, chlorophyll, and BGA-PC)
every 30 minutes between the months of June to October, approximately. The goal of this
project was to determine whether phycocyanin could be a useful measure of algal toxicity, which
the data did not support. Phycocyanin is, however, a useful indicator of algal presence and
density. The optical probes are now used by the University of Windsor in partnership with the
Town of Lakeshore in ongoing studies. Many other water treatment plants have already
integrated optical probes into their raw water monitoring systems.
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Table 1 Summary of ERCA water quality monitoring programs including both current and
historical programs
Program
KLN

Start Date
2012

End date
Ongoing

Wigle Creek

Sept 2015

Ongoing

Surface Water /
PWQMN

Ongoing

Sturgeon Creek

Various (Esites ~2010;
PWQMN
Sites early as
1966)
March 2018

Wet Weather

2011

November
2019
2015

Historical E Sites

2008

2011

Optical Probe

2014

2017

Parameters measured
Nutrients, metals, TSS, water
temp, pH, DO, conductivity,
FNU.
Nutrients, TSS, water temp,
pH, DO, conductivity, FNU.
Nutrients, E. coli, chloride,
TSS, metals, water temp, pH,
DO, conductivity, FNU.

Frequency
Biweekly, events

Nutrients, TSS, water temp,
pH, DO, conductivity, FNU.
Nitrates, total suspended
solids, total-phosphorus,
E.coli and chloride
E.coli, nitrates, total
phosphorus and total
suspended solids
Temperature, specific
conductivity, chlorophyll, and
BGA-PC

Biweekly
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Biweekly, events
E-sites (monthly);
M-sites (monthly
April –
November)

Events

Unknown

Weekly May –
October;
stationary probes
sampled every 30
minutes June October

Table 2 – ERCA Water quality monitoring stations, locations and years monitored
Program

Site Name

KLN

Other ID's

Watercourse

Latitude

Longitude

First Year Monitoring

Last Year Monitoring

KLN 1

Mervin Drain

42.095071

-82.446783

2013

Ongoing

KLN

KLN 2

Wheatley Two Creeks

42.092297

-82.473607

2013

Ongoing

KLN

KLN 3

Muddy Creek

42.080457

-82.489132

2013

Ongoing

KLN

KLN 4

Lebo Creek

42.071925

-82.523752

2013

Ongoing

KLN

KLN 5

Sturgeon Creek

42.032458

-82.564964

2013

Ongoing

KLN

KLN 5_ISCO

Sturgeon Creek

42.045549

-82.574654

2016

Ongoing

KLN

KLN 6

Judson Morse Drain

42.037879

-82.642262

2013

Ongoing

KLN

KLN 7

Rowley Drain

42.038801

-82.645545

2013

Ongoing

KLN

KLN 9

Esseltine Drain

42.040037

-82.661481

2013

Ongoing

KLN

KLN 10

Albert Gunning Drain

42.039651

-82.676826

2013

Ongoing

KLN

KLN 11

Lane Drain

42.037992

-82.694824

2013

Ongoing

KLN

KLN 12

Mill Creek

42.028584

-82.742843

2013

Ongoing

KLN

KLN 12B

Mill Creek

42.0474

-82.723327

2016

Ongoing

KLN

KLN
12_ISCO

Mill Creek

42.0398

-82.744006

2016

Ongoing

KLN

KLN 13

Wigle Creek

42.05335

-82.759513

2013

Ongoing

KLN

KLN 14

Hicks Drain

42.053802

-82.855329

2013

Ongoing

KLN

KLN 14B

Richmond Drain

42.054079

-82.867084

2016

Ongoing

KLN

KLN 15

Dolson Creek

42.005599

-82.840634

2013

Ongoing

KLN

RR7

Ruscom River

42.17192

-82.60466

2020

Ongoing
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Program

Site Name

KLN

Other ID's

Watercourse

Latitude

Longitude

First Year Monitoring

Last Year Monitoring

RR8

Ruscom River

42.18122

-82.65367

2020

Ongoing

Wigle Creek

Wigle 1

Wigle Creek

42.05794

-82.77705

2015

Ongoing

Wigle Creek

WRd 6

Wigle Creek

42.10332

-82.77353

2015

Ongoing

PWQMN

M1

4001000302

Ruscom River

42.243611

-82.614444

1991

Ongoing

PWQMN

M2

10000100302

Turkey Creek

42.244444

-83.018888

2001

Ongoing

PWQMN

M3

10000200202

River Canard

42.159166

-83.018888

1975

Ongoing

PWQMN

M4

16001800202

Cedar Creek

42.031944

-82.831388

1981

Ongoing

PWQMN

M5

16002700102

Sturgeon Creek

42.0325

-82.565

1966

Ongoing

PWQMN

M6

16003000302

Lebo Creek

42.055555

-82.504722

2001

Ongoing

PWQMN

M7

16003200202

Muddy Creek

42.0805555

-82.4891666

2003

Ongoing

PWQMN

M8

16003200102

Muddy Creek

42.0669444

-82.4658333

1966

Ongoing

ERCA Surface Water

E1

Little Creek

42.297054

-82.514205

2011

Ongoing

ERCA Surface Water

E2

Duck Creek

42.243626

-82.614362

2011

Ongoing

ERCA Surface Water

E3

Belle River

42.273394

-82.688928

2011

Ongoing

ERCA Surface Water

E4

Puce River

42.277483

-82.788807

2011

Ongoing

ERCA Surface Water

E5

Pike Creek

42.260384

-82.878463

2011

Ongoing

ERCA Surface Water

E6

Little River

42.327276

-82.927287

2011

Ongoing

ERCA Surface Water

E7

Long Marsh Drain

42.164911

-83.075327

2011

Ongoing

ERCA Surface Water

E8

Big Creek

42.063975

-83.07645

2011

Ongoing

ERCA Surface Water

E9

Wigle Creek

42.029718

-82.773002

2011

Ongoing
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Program

Site Name

ERCA Surface Water

Other ID's

Watercourse

Latitude

Longitude

First Year Monitoring

Last Year Monitoring

E10

Mill Creek

42.028619

-82.742976

2011

Ongoing

ERCA Surface Water

E11

Hillman Marsh

42.043818

-82.512352

2011

Ongoing

Sturgeon

SC1A

Sturgeon Creek

42.0495

-82.579222

2018

2018

Sturgeon

SC2A

Sturgeon Creek

42.053111

-82.582583

2018

2018

Sturgeon

SD1

Sturgeon Creek

42.032222

-82.559778

2018

2018

Sturgeon

SD3

Sturgeon Creek

42.045361

-82.570667

2018

2018

Sturgeon

SC1

Sturgeon Creek

42.0325

-82.564972

2018

2019

Sturgeon

SC2

Sturgeon Creek

42.045556

-82.574611

2018

2019

Sturgeon

SC4

Sturgeon Creek

42.055889

-82.587639

2018

2019

Sturgeon

SC5

Sturgeon Creek

42.066389

-82.598194

2018

2019

Sturgeon

SC6

Sturgeon Creek

42.061778

-82.61925

2018

2019

Sturgeon

SD2

Sturgeon Creek

42.036583

-82.556306

2018

2019

Sturgeon

SD4

Sturgeon Creek

42.045083

-82.561861

2018

2019

Sturgeon

SD5

Sturgeon Creek

42.073389

-82.642722

2018

2019

Sturgeon

RR2

Ruscom River

2019

2019

Sturgeon

RR3

Ruscom River

42.184519

-82.620185

2019

2019

Sturgeon

RR4

Ruscom River

42.192033

-82.636306

2019

2019

Sturgeon

RR5

Ruscom River

42.176783

-82.620728

2019

2019

Sturgeon

RR6

Ruscom River

42.189271

-82.619986

2019

2019

Wet Weather

N1UP

Belle River Upstream

42.3008333

-82.7094444

2008

2015
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Program

Site Name

Wet Weather

Other ID's

Watercourse

Latitude

Longitude

First Year Monitoring

Last Year Monitoring

N1DN

Belle River Downstream

42.2975

-82.7113888

2008

2015

Wet Weather

N2UP

Little River Upstream

42.3375

-82.9163888

2008

2015

Wet Weather

N2DN

Little River Downstream

42.3425

-82.9377777

2008

2015

Wet Weather

N3UP

Canard River Upstream

42.2013888

-83.1038888

2008

2015

Wet Weather

N3DN

Canard River Downstream

42.1441666

-83.1141666

2008

2015

Wet Weather

N4UP

Cedar Creek Upstream

42.01037

-82.780083

2011

2015

Wet Weather

N4DN

Cedar Creek Downstream

42.0191666

-83.7608333

2011

2015

Wet Weather

N5UP

Sturgeon Creek Upstream

42.0072222

-82.5697222

2011

2015

-82.5697222

N5DN

Sturgeon Creek
Downstream

42.0072222

Wet Weather

2011

2015

Wet Weather

E3WW

Belle River

42.27413

-82.71367

2012

2015

Wet Weather

E6WW

Little River

42.3273

-82.92736

2012

2015

Wet Weather

M3WW

River Canard

42.1591

-82.01874

2012

2015

Wet Weather

M4WW

Cedar Creek

42.03205

-82.83165

2012

2015

Wet Weather

M5WW

Sturgeon Creek

42.03252

-82.56491

2012

2015

Historical E sites

RR1

Ruscom River

42.17251

-82.66438

2008

2011

Historical E sites

RR2

Ruscom River

42.17132

-82.6245

2008

2011

Historical E sites

RR3

Ruscom River

42.2115

-82.62974

2008

2011

Historical E sites

RR4

Ruscom River

42.27139

-82.6285

2008

2011

Historical E sites

LR1

Little River

42.27253

-82.91583

2008

2011

Historical E sites

LR2

Little River

42.28377

-82.91295

2008

2011
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Program

Site Name

Historical E sites

Other ID's

Watercourse

Latitude

Longitude

First Year Monitoring

Last Year Monitoring

LR3

Little River

42.29905

-82.92451

2008

2011

Historical E sites

LR4

Little River

42.32729

-82.92732

2008

2011

Historical E sites

LR5

Little River

42.33351

-82.92902

2008

2011

Historical E sites

CR1

River Canard

42.19508

-83.05772

2008

2011

Historical E sites

CR2

River Canard

42.18548

-83.04548

2008

2011

Historical E sites

CR3

River Canard

42.17411

-83.08455

2008

2011

Historical E sites

CR4

River Canard

42.12267

-82.97114

2008

2011

Historical E sites

CR5

River Canard

42.1129

-82.97172

2008

2011

Historical E sites

CR6

River Canard

42.10775

-83.01354

2008

2011

Historical E sites

BC1

Big Creek

42.10995

-83.08269

2008

2011

Historical E sites

BC2

Big Creek

42.09907

-83.07557

2008

2011

Historical E sites

BC3

Big Creek

42.08789

-83.09207

2008

2011

Historical E sites

BC4

Big Creek

42.06398

-83.07663

2008

2011

Historical E sites

BC5

Big Creek

42.06168

-83.07905

2008

2011

Optical Probe

BC OP

Big Creek

42.03130

-83.04675

2014

2017

Optical Probe

CHRB OP

Colchester Beach

41.98360

-82.93461

2014

2017

Optical Probe

CCRB OP

Cedar Creek Beach

42.00984

-82.78235

2014

2017

Optical Probe

CC OP

Cedar Creek Outlet

42.01122

-82.78071

2014

2017

Optical Probe

LP OP

Mill Creek

42.02628

-82.74057

2014

2017

Optical Probe

MWRB OP

Mettawas Beach

42.02566

-82.74074

2014

2017
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Program

Site Name

Optical Probe

Other ID's

Watercourse

Latitude

Longitude

First Year Monitoring

Last Year Monitoring

RD OP

Ruthven Drain

42.03388

-82.69070

2014

2017

Optical Probe

SPRB OP

Seacliff Park Beach

42.02893

-82.60535

2014

2017

Optical Probe

SC OP

Sturgeon Creek

42.01083

-82.57389

2014

2017

Optical Probe

NWB OP

Northwest Beach Point
Pelee

41.93273

-82.51686

2014

2017

Optical Probe

WB OP

West Beach, Point Pelee

41.93294

-82.51666

2014

2017

Optical Probe

HMRB OP

Hillman Marsh North
Beach

42.04132

-82.48197

2014

2017

Optical Probe

MC OP

Muddy Creek

42.06220

-82.46447

2014

2017

Optical Probe

TC OP

Two Creeks Wheatley

42.07513

-82.45037

2014

2017

Optical Probe

TRSC OP

Thames River

42.31788

-82.45323

2014

2017

Optical Probe

LCSC OP

Little Creek

42.30803

-82.51134

2014

2017

Optical Probe

RRSC OP

Ruscum River

42.30213

-82.62098

2014

2017

Optical Probe

BRSC OP

Belle River

42.29828

-82.71009

2014

2017

Optical Probe

BRRB OP

Belle River Beach

42.29773

-82.71131

2014

2017

Optical Probe

PRSC OP

Puce River

42.30337

-82.77777

2014

2017
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Table 3 – Parameters measured for each sampling program and/or specific water quality monitoring station in the Essex Region
Program

Site Name

KLN

All

KLN

KLN 5_ISCO

KLN

Discharge

TP

Phosphate

Nitrate

Nitrite

TKN

Ammonia

TSS

Chloride

E.coli

Metals

X

X

X

X

X

X

X

X

X

X

X

X

X

KLN 11

X

X

X

X

X

X

X

KLN

KLN 12_ISCO

X

X

X

X

X

X

X

Wigle Creek

Wigle 1

X

X

X

X

X

X

X

X

Wigle Creek

WRd 6

X

X

X

X

X

X

X

PWQMN

All

X

X

X

X

X

X

X

X

X

ERCA Surface
Water

All

X

X

X

X

X

X

X

X

X

Sturgeon

All

X

X

X

X

X

X

X

Wet Weather

All

X

X

X

X

X

Wet Weather

E3WW

X

X

X

X

X

X

Wet Weather

E6WW

X

X

X

X

X

X

Wet Weather

M3WW

X

X

X

X

X

X

Wet Weather

M4WW

X

X

X

X

X

X

Wet Weather

M5WW

X

X

X

X

X

X

Historical E
sites

All

X

X

X

X

X

Optical Probe

All

ChlA

Microcystin

Phycocyanin

X

X

X

X

*A YSI handheld sonde is used at all current and historical monitoring stations to measure pH, temperature, dissolved oxygen, specific conductivity and ambient conductivity
The YSI sonde is also used to measure FNU at all current monitoring stations, and Optical Probe stations
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Table 4 – Minimum, mean and maximum total phosphorus concentrations for all water quality
stations in the Essex region that are currently monitored. Data from 2012 to 2021 were used;
however some stations have a shorter period of record.
Station

Watercourse

Mean TP (mg/L)

Max TP (mg/L)

KLN01

Mervin Drain

Min TP (mg/L)
0.005

0.17

1.52

KLN02

Wheatley Two Creeks

0.02

0.185

6.05

KLN03

Muddy Creek

0.02

0.227

1.28

KLN04

Lebo Creek

0.028

1.61

20.5

KLN05

Sturgeon Creek

0.35

3.1

32.2

KLN06

Judson Morse Drain

0.08

2.23

18.3

KLN07

Rowley Drain

0.212

2.34

13.4

KLN09

Esseltine Drain

0.116

6.17

75.2

KLN10

Albert Gunning Drain

0.17

5.85

64.3

KLN11

Lane Drain

0.221

5.67

49.4

KLN12

Mill Creek

0.252

2.36

9.75

KLN12_ISCO

Mill Creek

0.17

0.514

3.0

KLN12B

Mill Creek

0.248

2.17

14.0

KLN13

Wigle Creek

0.048

0.268

1.27

KLN14

Hicks Drain

0.05

0.26

1.89

KLN14B

Richmond Drain

0.023

0.19

1.7

KLN15

Dolson Creek

0.018

0.167

3.63

KLN5_ISCO

Sturgeon Creek

0.438

2.41

9.4

RR7

Ruscum River

0.25

1.62

5.76

RR8

Ruscum River

0.05

0.18

0.82

M1

Ruscom River

0.02

0.22

0.67

M2

Turkey Creek

0.03

0.09

0.2

M3

River Canard

0.05

0.18

1.05

M4

Cedar Creek

0.05

0.15

0.92

M5

Sturgeon Creek

0.03

2.5

13.2

M6

Lebo Creek

0.15

1.21

4.6

M7

Muddy Creek

0.03

0.25

1.6

M8

Muddy Creek

0.09

0.27

0.77

E1

Little Creek

0.02

0.34

8.61

E2

Duck Creek

0.02

0.29

6

E3

Belle River

0.02

0.21

1.13

E4

Puce River

0.03

0.2

1.34

E5

Pike Creek

0.03

0.3

8.61

E6

Little River

0.03

0.28

2.63

E7

Long Marsh Drain

0.04

0.23

2.47

E8

Big Creek

0.04

0.7

8.35

E9

Wigle Creek

0.02

0.6

5.11

E10

Mill Creek

0.05

0.36

1.29

E11

Hillman Marsh

0.03

0.34

2.73
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Appendix III - Data Management Plan for Water Quality &
Quantity Data
Water quality samples are collected from field sites using a combination of manual grab and
automated samplers. Samples are bottled and sent off for laboratory analysis. Water quality
analysis results are received by email and the original files are saved to the ERCA server. Lab
results are processed using an automated R script to reformat the data for import into the WISKI
(Water Information Systems Kisters) database for long term data storage. Once imported into
WISKI, the data will be checked for Quality Assurance and then further data analysis can be
performed using tools within WISKI. Water quality results are used to calculate nutrient loadings
for ERCA watercourses.
Water quantity is collected using a combination of water level loggers deployed within a stream
and a handheld flow tracker. The data is downloaded off of the loggers and stored on the ERCA
server. Water quantity data is also formatted using an R script and then imported into WISKI for
data storage, QA/QC and analysis. Water quantity data is used to create ratings curves for
watercourses and used to determine nutrient loadings.
Using the rating curves, water quanitity data are combined with water quality data (N, P) to
create nutrient loading estimates for watercourses, which can then be analyzed for temporal and
spatial patterns. Nutrient loadings will be estimated using both the feature within the WISKI
software and the RiverLoad package in R. Decision analysis will select the most relevant methods
to use based on the data assumptions of each method. A baseline load estimate will be created
from routine sampling and event sampling will provide data for large loading events, as that is
when majority of nutrients enter waterways.

Sample Collection – Water Quality
ERCA collects water quality samples throughout the year. Two types of water quality samples are
collected: routine and event-based. Routine monitoring samples are collected on a bi-weekly or
monthly basis. Event-based samples are collected during time of increased flow, linked to
weather changes, on an as needed basis, typically using automated samplers (ISCOs). Water
quality samples are collected from field sites using a combination of manual grab and
automated samplers. Water quality samples are then bottled and sent off for laboratory analysis.
ERCA has a number of sampling programs running at any given time, subject to available grants.
Information on sampling programs, including site locations and frequency of sampling, is kept
current in separate documentation. Appropriate sampling protocols for each program must be
followed.
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Data Collection – Water Quantity
Water quantity is collected at certain sites using a combination of water level loggers and/or
bubblers deployed within a stream and a handheld flow tracker to measure instantaneous
discharge. These data together are used to create rating curves (stage vs discharge relationship)
that are essential to the eventual calculation of nutrient load.
Level loggers are to be downloaded at least four times per year to ensure continuous data
records. This should occur in April, July, September and November, depending on safe stream
temperatures for access. The loggers are to be winterized during the fall download and dewinterize during the spring download. Any issues with loggers should be noted as soon as they
become apparent – e.g. missing logger, dead battery, full storage. Barologgers are to be
downloaded at the same time as level loggers. Locations of loggers may change depending on
current sampling program, but all locations will be noted and kept current. Stage height should
be read from the stationary staff gauges located at certain sites at every site visit when water
quality and/or quantity are measured.
Instantaneous discharge measurements are taken across a transect of a stream using a handheld
velocity meter. Typically 10 measures of velocity (m/s) are taken across the transect along with
depth (m), these values are used to calculate discharge (m3/s) – the volume of water per second.
The data from each point is recorded in an Excel spreadsheet to perform this calculation, but the
calculated discharge is ultimately the desire data point.

Data Tracking
ERCA has created a simple Excel spreadsheet to track activities in the field. Examples of
information recorded include date sampled, date results received, and date of upload to WISKI.
Any additional comments or issues encountered in the field are also recorded (e.g. reason for
not collecting a water quality or quantity sample). This will be further refined using the mobile
app Survey123. These tools will allow ERCA staff to more closely monitor persistent issues with
data collection (e.g. lack of access to a site; dangerous conditions) and will also act as a record
to refer to in the event that data cannot be found.

Data Results
Water quality analysis results are received by email (Cadcuceon) or downloaded (LabOnline) and
the original files are saved to the ERCA server. Lab results are processed using an automated R
script to reformat the data for import into the WISKI (Water Information Systems Kisters)
database for long-term data storage. Once imported into WISKI the data will be checked for
Quality Assurance and then further data analysis can be performed using tools within WISKI.
Water quality results will then be used to calculate nutrient loadings for ERCA watercourses.
Water quantity data undergoes a similar procedure, being formatted using either kiDat or R
scripts, and then imported into WISKI for data storage, QA/QC and analysis. Water quantity data
will be used to create ratings curves for watercourses and used to determine nutrient loadings.
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Parameters Measured
ERCA’s water quality monitoring programs measure many different parameters depending on
the purpose of the program (see Appendix II). The table below lists all of the parameters
collected.
Water Quality
pH
Dissolved oxygen
Water temperature
Specific conductivity (µs/cm)
Conductivity (µs/cm)
Turbidity (FNU)
Total Inorganic Carbon
Total Organic Carbon

o-Phosphate (mg/L)
Total Phosphorus (mg/L)
Nitrate + Nitrite (mg/L)
Nitrite (mg/L as N)
Nitrate (mg/L as N)
Total Suspended Solids
(mg/L)
Ammonia (mg/L)
Total Kjedahl Nitrogen
(mg/L)

Water Quantity
Stage
Flow velocity
Discharge

Rating Curves and Discharge
ERCA collects level data in two ways, namely level-loggers and bubblers. Level-loggers are
generally more reliable than bubblers, which are primarily used to monitor levels relative to base
flow and to trigger automated sampling equipment during rain events. Ideally, all the level data
used for watershed research would be from level loggers that have been properly compensated
and calibrated routinely using gauging staff attached to a fixed point like a bridge. However,
due to various technical difficulties affixing the level loggers at this some locations, there exists
some data gaps. Corrected bubbler data is therefore being used in place of level data in places.
Periods, where both datasets exist, are used to generate a relationship equation that is applied
to the bubbler data. This corrected bubbler data has a detection limit of ±23 cm without instream calibration, and although improved is of low quality. ERCA has purchased several
gauging staff that will be deployed this spring to enable level calibration in these streams.
Since 2015, ERCA has collected over 350 flow velocity and discharge field measurements to
accompany continuous stage measurements at 15 minute intervals at certain field sites. It should
also be noted that at this time the flow records for many of the monitoring sites includes few
mid-flow and no high-level flow measurements and thus rating curves developed without these
measurements are likely to be less reliable during critical events when the flow is high. ERCA
plans to deploy high accuracy Doppler equipment this summer to capture these high flows and
improve the rating curves.
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Nutrient Load Calculations
Using the rating curves, water quanitity data will be combined with water quality data (N, P) to
create nutrient loading estimates for ERCA watercourses. Nutrient loadings will be estimated
using both the feature within the WISKI software and the RiverLoad package in R. Decision
analysis will select the most relevant methods to use based on the data assumptions of each
method.

Workflow
The image below shows a detailed workflow for water quality and quantity data collection

Create Rating
Curves in WISKI

Calculate
Nutrient Loads
in WISKI and Rn
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Appendix IV - Methods of Phosphorus Remediation
Prepared by Dr. Dave Ure, University of Windsor.
The following is a summary of various types of phosphorus remediation and examples for their
use.

Source Treatment BMPs.
The treatment of BMP sources to minimize P losses is an effective approach to enhance the
environmental performance of the agricultural sector. This includes methods such as minimizing
the amount of P in livestock feed, treating manure physically through liquid/solid separation,
chemically to induce P precipitation, or biologically to allow assimilation of P. Other approaches
include using manure or fertilizers in alternative value-added disposal routes such as the
conversion of manure to bioenergy (Sharpley et al, 2006; Hanifzadeh et al, 2017).
Manure can be used as fertilizer but requires modification to optimize the N:P ratio for certain
crops. This is partially due to the volatilization of ammonia in manure. The inclusion of certain
manure amendments, such as slake lime or alum, reduce ammonia volatilization and lead to
slightly more balanced N:P content. This ultimately results in a reduction in required fertilizer
application. The conversion of animal manure into value-added products other than fertilizer is
another method to prevent P losses. This includes the use of manure as a bioenergy source.
Solid cow manure can be converted to electricity using superheated steam drying while liquid
manure will produce methane which can be used to generate electricity. However, these
approaches have the negative side effect of generating greenhouse gasses.

Biological methods - enhanced biological phosphorus removal (EBPR)
Biological methods of P mitigation rely on the assimilation of inorganic phosphate by plants,
animals, and microorganisms. All lifeforms incorporate inorganic phosphate into biomolecules
such as the nucleic acids DNA and RNA, lipids in the cell membrane, as modifications to
proteins, and as polyphosphates (poly-P) for energy metabolism. These organisms act as P sinks
that capture and utilize P before it can enter aquatic ecosystems and lead to eutrophication
(Vucic & Muller, 2021).
EBPR is a method for efficient and cost-effective removal of P from wastewater (Mino et al,
1998). The key difference between EPBR and typical bio-assimilation of P is that the
microorganisms are used to assimilate P at rates above and beyond their biological needs.
These microorganisms are referred to as poly-P accumulating organisms (PAOs) (Mino et al,
1998, Roy et al, 2021).
EPBR occurs in reactors that alternate between anaerobic and aerobic conditions. The
physiology of PAOs is suited to these alternating conditions and eventually comes to dominate
the reactor over other types of microorganisms (Mino et al, 1998). During the anaerobic phase,
the PAOs selectively uptake carbon sources, such as lipids, and covert them to
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polyhydroxyalkanoates (PHAs) using stored P as an energy source. This releases P to the system.
However, during the subsequent aerobic phase, the PAOs use the PHA molecules as a carbon
source to absorb P and convert it into poly-P compounds (Mino et al, 1998). The process relies
on an activated sludge-filled reactor to which wastewater is added during the anaerobic phase.
The free P is depleted in the following aerobic phase where the water is removed, and the
process repeated.
This technique is highly effective at P removal, but the efficacy decreases with the P
concentration of the wastewater. Therefore, it is more effective at treating high concentration
urban and industrial wastewater discharges. In addition, a significant amount of waste heat is
produced by the process (Nguyen et al, 2014).

Chemical methods
The chemical methods of P mitigation focus on the formation of insoluble phosphate complexes
that are removed from the waste stream. They include precipitation, crystallization, and
adsorption, each of which is discussed below.
Precipitation
P precipitation is accomplished using metal salts, which form insoluble metal-phosphate
complexes. The most used metals are aluminum (alum), calcium (Van Der Houwen et al, 2014,
Delgadillo-Velasco et al, 2020), and iron. The reactions of aluminum and iron with inorganic
phosphate are shown below in equations one and two.

These reactions are relatively simple and easily achieved under standard conditions. The primary
disadvantages to these techniques are their poor efficacy at ultralow P concentrations,
continuous chemical input requirements, and the necessity of batch-style treatment. As the
reaction proceeds, ultrafine metal-P complexes form which must settle to the bottom of the
reaction vessel before the wastewater can be safely discharged. Further, any excess metal must
be removed before the discharge of the treated wastewater. This prevents the use of
precipitation chemistry in a continuously flowing system (Nguyen et al, 2014). Therefore, large
treatment systems favor large settling tanks increasing the size of the required infrastructure. In
addition, the precipitation reaction becomes less favorable as the concentration of P in the
system decreases. This can be mitigated by adding increasingly large concentrations of metal
salt, but this quickly becomes too expensive.
Given the infrastructure requirements and chemical costs associated, P precipitation is better
used on high concentration P sources such as urban wastewater. It is less applicable to low
concentration agricultural discharges which must be treated in a decentralized manner.
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Crystallization
P crystallization is like precipitation with some key differences (Hiroyuki et al, 2018, Peng et al,
2018, Tran et al, 2014). In crystallization, a fluidized reactor bed containing phosphate crystals is
used to treat wastewater. The key difference between crystallization and precipitation is the
prevention of new crystal nuclei formation in the crystallization processes. The lack of new
crystal formation allows for the selective growth of only previously existing P-crystals which
means that no settling of ultrafine particles is required. Therefore, crystallization can be used in a
continuously flowing system.
The prevention of new crystal nuclei formation is achieved by adjusting the influent pH to allow
only existing crystal growth while introducing the other chemical constituents of the crystal
structure (Peng et al, 2018). This modified influent is run through a fluidized reactor bed where
the existing crystals grow but no new crystals form. The P is incorporated into the crystals
leading to reductions in effluent concentration. Many types of P-crystallization compounds have
been studied but the by far most studied compound is struvite (Equation 3). Struvite is a
favorable P-crystal because it can be directly reused as a fertilizer containing N and P.

Crystallization is superior to precipitation for the treatment of agricultural drainage due to its
capacity to be used in a continuously flowing system. However, like precipitation, it requires
continuous chemical inputs which favor a centralized collection and treatment center. Further,
the effluent must be treated and neutralized before it can be safely discharged.
Adsorption
The adsorption of P onto P sorbent materials (PSMs) is an alternative to precipitation and
crystallization. PSMs are placed directly in the waste stream to remediate P through adsorption.
Further, they are designed to require no modification of the influent. Therefore, PSMs can be
used in continuously flowing systems and in decentralized applications making them ideal for
the treatment of agricultural drainage (Nguyen et al, 2014, Kumar et al, 2019).
The primary characteristics of PSMs that determine their effectiveness are their stability, cost,
reusability, capacity, and affinity. Highly stable materials are necessary because PSM breakdowns
will leach chemicals into the environment. Low-cost materials are ideal because it increases the
quantity of material that can be applied while reusability is necessary to reduce operating costs
over longer periods. Therefore, locally available materials are generally desirable due to the
reduced costs associated with material transport. In addition, if the captured P can be harvested
and reused as fertilizer a value-added product is produced.
The PSM capacity is defined as the quantity of P (mg) that can bind to the PSM (g) to produce
the phosphorus binding capacity (PBC). PSMs with high PBCs can bind more total P and
therefore be used for longer periods before they must be replaced in the field. This reduced the
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labor and time costs associated with their application. PSM affinity is quantified using the HillLangmuir isotherm (Equation 4) where θ is the fractional saturation of binding sites, L is the P
concentration, and the KD App is the apparent dissociation constant. Higher affinity materials have
lower KD App values.

Many types of materials have been studied for use as PSMs. These include natural materials such
as sand or gravel, industrial by-products such as metal slags, and agricultural by-products such
as sawdust, or waste plant materials. The advantages, disadvantages, and potential applications
of each are discussed below.
Natural Material and Industrial By-Product PSMs
Natural material PSMs include various types of metal-rich sand, gravel, or stone materials with
an intrinsic affinity towards P. Examples include red sand (iron-rich) and limestone. These
materials are generally highly abundant, low cost, and can be applied with minimal worry about
the potential to the environment due to their high stability (Hille et al, 2019, Nguyen et al, 2014,
Mehta et al, 2014). The primary disadvantage is relatively low PBC. Industrial by-product PSMs
tend to be metal slags produced as by-products from various industries. In general, they tend to
have exceptionally high PBCs making them excellent candidates for P mitigation. The primary
disadvantages are the potential for chemical contaminants from the industrial process and the
lack of local availability.
Agricultural By-Product PSMs
Agricultural by-product PSMs are produced from waste products of the agricultural sector and
have been studied extensively for their capacity to remove various types of environmental
contaminants from the environment including pesticide residues, heavy metals, and nutrients. Pspecific removal materials include corn husks (Yang et al, 2020), plant roots (Ure et al, 2019),
orange peels (Ohura et al, 2011), eucalyptis (da Silva et al, 2019), coconut shells (de Lima et al,
2012), and pine needles (Wang et al, 2015). In addition, sawdust has been extensively studied as
a potential substrate for use as a PSM (Meister et al, 2019, Ure et al, 2021, Shin et al, 2005,
Eberhardt et al, 2006, Kathikeyan et al, 2004).
The primary disadvantage for agricultural by-products is the low or complete lack of intrinsic
affinity towards P. Though exceptions exist for mineral-rich materials such as eggshells and
clamshells and plant roots (Ure et al, 2019, Zhou et al, 2019). Therefore, these materials must be
modified to confer PBC and affinity towards P. However, this process is still highly desirable due
to the low material costs and the process of PSM conversion creates a value-added product. In
addition, these materials are widely available in many forms locally.
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Two routes of modification are generally used either chemical modification or physical
activation. Chemical modification is typically used on plant-based materials rich in cellulose
while physical activation is used on plant materials and mineral-rich materials such as clamshells.
Chemical Modification of Agricultural By-Products to Confer PBC
The conversion of cellulosic materials to PSMs is typically achieved by modification of the
hydroxyl functional groups present on cellulose. There are two general types of modifications
that can be used, quaternization – the addition of amine groups, and anionization the addition
of negatively charged groups followed by cationization with metal salts (Fig. 1). In both cases,
the positive charge of the protonated amine or metal cation results in P binding.

Figure 1. The modification of cellulose by quaternization (left) and anionization + cationization
(right).
There are advantages and disadvantages to both routes. Quaternization produces a chemically
stable covalent linkage on the material surface that is not prone to breakdown (Nguyen et al,
2014). Therefore, there is minimal risk of leaching materials from the PSM to the environment.
However, amine-rich materials generally have a lower affinity towards P than cationized
materials whereas cationized materials have a much higher affinity towards P but potentially
lower stability due to leaching of the metal cation (Nguyen et al, 2019). Therefore, cationized
materials generally achieve higher removal efficiencies.
The most effective agricultural by-product reported, in an unpublished thesis, was produced by
Karachlios (2012) who modified sawdust residues with imidazole groups to achieve a PBC of
205.6 mg/g. This is significantly higher than many other agricultural by-products turned into
PSMs. The reported PBCs of various other modified materials such as plant roots (55.2 mg/g)
(Ure et al, 2019), goethite-alginate hydrogel (37.3 mg/g) (Siwek et al, 2019), and ironcarboxymethyl cellulose hydrogel (90.5 mg/g) (Ure et al, 2020), and carboxymethylcellulose
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sawdust (16.1 mg/g) (Ure et al, 2021). Further, the worry over cationized material stability is
generally not a concern in the range of pH values found in agricultural drainage (Ure et al, 2021,
Ayers et al, 1985).
Physical Activation of Agricultural By-Products to Confer PBC
Physical activation of agricultural by-products relies on the carbonization or calcination or
carbon and calcium-rich materials, respectively. This is achieved through pyrolysis, the heating
of these materials at high temperatures and pressure in an oxygen-rich environment to produce
biochar (carbon precursors) or slag-like calcinated materials (calcium precursors). The process of
pyrolysis results in the expulsion of the materials oxygen and hydrogen components to produce
highly porous materials with extremely high surface area to volume ratios well suited for
adsorption-based removal activities. Carrying out the process in an oxygen-free environment
ensures that the material does not burn but instead extrudes waste gasses and liquids which themselves
can be recovered and reused in other industrial activities.
Mineral-rich precursors, such as calcium-rich bone, shellfish, and exoskeleton, will result in
materials with natural P affinity while carbon-rich materials can be further functionalized to
achieve higher PBC. In addition, these materials can be doped with metals such as magnesium,
calcium, aluminum, or iron to achieve higher PBCs. Some examples of materials and PBCs
include biochar peanut shell (7.57 mg/g), pine sawdust (15.11 mg/g), maize straw (29.0 mg/g),
rice hull (38.4 mg/g) and, sesame straw (47.5 mg/g) (Almanassra et al, 2021). The best materials
are biochar produced from sugar cane beat tailings (133.1 mg/g), eggshell/rice hull (708.4
mg/g), and calcium-alginate hydrogels impregnated with Laminaria japonica biochar (157.68
mg/g) (Almanassra et al, 2021).
The primary disadvantage to biochar and calcination of materials is the high temperature and
treatment times which typically exceed 600 °C and 2-3 hours. It requires high-cost inputs and
the production of greenhouse gases depending on the heating source.

Physical Methods
The physical methods of P removal rely on the application of physical or electrical force to
separate P from the waste stream. In general, they rely on centralized collection and treatment
centers making them less well suited for agricultural drainage treatment and their costs make
them favorable to small-scale rather than large-scale industrial wastewater treatment. However,
they can achieve extremely high removal efficiencies in applications where they are suitable such
as small-scale domestic treatment. They include reverse osmosis, electrodialysis, and magnetic
separation.
Reverse Osmosis
Osmosis is the phenomenon where solvents will spread from an area of low to high
concentration. This is driven by osmotic pressure and over time favors the reduction in the
concentration of P compared to its input source. As the name implies, reverse osmosis (RO) is
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the opposite of this process. Artificial pressure is applied to counteract osmotic pressure while
forcing water through a membrane. The membrane is semi-permeable allowing only water to
pass through. The contaminants, such as P, are retained in the waste stream. This results in the
hyper concentration of P while treated water can be released.
The primary disadvantages to this approach are the still high volume of water produced which is
around 15 % of the initial volume and eventual fouling of the membranes. Further, the process is
not selective towards P and removes many other solutes in the water. Therefore, it is best
applied not as primary treatment but used as a pre-treatment to hyper concentrate P and
enhance the efficacy of later, more selective treatments.
Electrodialysis
Electrodialysis separates charged ions from water. Two electrodes, the negative cathode, and
positive anode are placed in water. Ions in water conduct charge and allow the formation of an
electric current. Negative anions migrate towards the anode while positive cations migrate
towards the cathode. The inclusion of semipermeable membranes allows the passage of only
cations or anions leads to the separation of the ions from water (Tran et al, 2014). The challenges
with this technique are high operating costs in the form of electric costs and electrode
replacements. It can be combined with other less expensive techniques such as ion exchange to
allow the removal of the concentrated P solution from water.
Magnetic Separation
Magnetic separation relies upon high-powered magnets to attract and retain magnetically active
species. Typically, this entails the inclusion of iron or other magnetic metals. P is retained on
iron-rich materials such as ferrite or magnetite either through precipitation or adsorption.
Magnetic fields are then applied to achieve the separation of the P saturated magnetic crystals
from water. The disadvantages to this technique include the high capital costs associated with
magnets and the relatively low removal efficiency of precipitation-based methods at low P
concentrations.
Emerging and Future Technologies
Future technologies in P management will focus on many areas of study that prevent or mitigate
the environmental impacts of P accumulation in aquatic ecosystems. These include the genetic
modification of crops to enhance P acquisition and/or use (Bovill et al, 2013, Vance et al 2003,
Wang et al, 2010, Yang et al, 2014) and the collection and re-use of P leached from fields. A
process that will become more important as rock phosphate supplies are reduced (Cordell et al,
2009).
The acquisition of P from the soil by plants is incredibly important both for plant health but also
mitigating P losses. Enhancing the efficiency of P acquisition efficiency (PAE) is one approach to
enhance crop yield and reduce P losses (Wang et al, 2010). PAE is, in part, controlled by a family
of P transport (PTs) proteins expressed in many plant tissues (Victor et al, 2019). Two PTs are
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expressed on the root surface and are responsible for the transport of P from the soil into the
roots (Yang et al, 2014). Genetic modification for the overexpression of these PTs results in
enhanced P acquisition (Yang et al, 2014, Song et al, 2017, Zhu et al, 2016). Other PT family
members expressed in various plant tissues are responsible for the transport of P to different
tissues, and overexpression can enhance P use efficiency (PUE) (Bovill et al, 2013, Yang et al,
2014, Gaxiola et al, 2011). In addition, recent investigations into P storage in plant roots have
shown highly efficient storage of P in unidentified globular structures located in the plant roots
(Ryan et al, 2019). The role and impact these structures play in PAE and PUE are currently
unknown.
The second area of critical research is developing methods for not only mitigation but reuse of
P. As rock phosphate supplies dwindle the economic viability of P capture and reuse will
continue to grow (Cordell et al, 2019). Therefore, non-toxic biocompatible methods of P re-use
must be developed. The most straightforward approaches involve applying P saturated PSMs to
fields directly as slow-release fertilizers. This prevents PSM reuse but greatly simplifies the
process of P reuse. Alternative methods involve desorption of the captured P using a
biocompatible counter anion (Ure et al, 2019).
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Appendix IV – Essex Region Phosphorus Management Plan –
Research Roundtable
January 31, 2020
Hosted by ERCA at the Great Lakes Institute of Environmental Research, Windsor, ON

Introduction
In July 2019, ERCA received a three-year funding commitment from Environment and Climate Change
Canada to develop a regional phosphorus management plan (PMP) in part to fulfill ECCC's
commitment under the Canada-Ontario Lake Erie Action Plan to identify phosphorus sources
and develop phosphorus reduction management strategies for selected tributaries in the Lake
Erie watershed (Action A1.3). The objectives of the PMP are to establish priorities for the
application of phosphorus reduction measures, including the most appropriate best
management practices for this region. This work will contribute to the identification of critical
nutrient source areas and implementation of load targets for the region. The final Management
Plan will be released in 2022 and will be used as a guide in mitigating phosphorus loading in the
Lake Erie watershed. The Essex Region PMP will also contribute to healthy fish and wildlife
populations, clean drinking water, and essential recreation and tourism opportunities.
The PMP will be developed in consultation with various stakeholder groups as identified in the
Project Charter (Appendix I). On January 31, 2020, the first stakeholder engagement session was
held with the Research Working Group in the format of a Research Roundtable. The members
of this group consist of water quality experts from academic, government and private agencies.
This role of the Research Working Group is to provide input on available data, current research,
identify knowledge gaps, and aid in data analysis. The following is a draft summary of the
information shared at this workshop as well as the results of group break out discussions
regarding future monitoring and research needs.

Background
Harmful algal blooms (HABs) have become an annual occurrence in the western basin of Lake
Erie as well as the southern shores of Lake St.Clair, impacting the shores and beaches of the
Essex Region. HABs are composed of cyanobacteria, also known as blue-green algae (e.g.
microcystis) that release toxins like microcystin. The presence of these toxins can make water
dangerous for human consumption, recreation and wildlife. Lake Erie HABs also affect local
tourism, recreation activities, and sport and commercial fisheries, directly impacting the
economy in the area. HABs in Lake Erie have increased in size and severity in recent years and
have resulted in the closure of beaches throughout the western basin, and of Water Treatment
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Plants on Pelee Island and in Ohio. In response to the growing concerns related to HABs,
microcystin-LR (a specific congener of microcystin) was identified as a drinking water Issue for
Lake Erie intakes by the Essex Region Source Protection Committee.
Algal blooms, nutrient runoff and pollution have been an issue in the Lake Erie Watershed for
decades. In 1972, the United States and Canada signed the Great Lakes Water Quality
Agreement (GLWQA) in order to address issues like nutrient loadings in the Great Lakes. The
binational effort led to significant improvements in the overall health of the Great Lakes in the
1970s and 1980’s, and a reduction in the frequency and severity of algal blooms in Lake Erie
because of decreased phosphorus loads from point sources. However, increased population,
industrial activities, agricultural development and complex environmental issues like climate
change and invasive species lead to the recurrence of algal blooms in Lake Erie beginning in the
mid-1990s. The United States and Canada updated the GLWQA in 2012 and in 2016, set a new
target to achieve a further 40% reduction of phosphorus loadings (from 2008 levels) to Lake
Erie, particularly from identified priority watersheds in the U.S. and Canada. The Canadian
priority tributaries are the Leamington Area tributaries in the Essex Region and the Thames
River.
In 2018, the Canadian and Ontario governments released a joint Lake Erie Action Plan and the
United States federal and state governments released similar documents. The Canada-Ontario
Lake Erie Action Plan identifies over 120 actions by Canada, Ontario and other partners, to meet
binational 40% phosphorus load reduction targets. It identifies Conservation Authorities as key
implementation partners in its framework and led to the creation of the Essex Region
Phosphorus management plan and its coordination by the Essex Region Conservation Authority
(ERCA).

Workshop approach
Workshop participants were primarily from the University of Windsor, as well other academic
institutions, federal and private agencies (Appendix II). The invited attendees have expertise in,
or responsibility for, monitoring, modeling, or research activities related to HABs and/or
phosphorus in Lake Erie and/or the Essex Region. The morning session was attended by
graduate students from the Great Lakes Institute of Environmental Research.
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The goal of the workshop was to initiate conversation amongst researchers working on harmful
algal blooms and phosphorus in the Essex Region. Katie Stammler and Merrin Macrae provided
detailed information on the current state of knowledge of phosphorus in the Essex Region and
several other researchers were asked to provide a 10 minute overview of their work (Appendix
III). The workshop was formatted with a morning information session followed by afternoon
breakout sessions. The information gathered from this workshop will be used in the
development of the PMP.
Participants were asked to join one of two breakout groups. Each group had a moderator and a
note taker. The goal for these sessions was to identify research and/or monitoring needs to fill
each of the knowledge gaps identified below.
1.

Where are the nutrients in our environment (e.g. watershed hotspots, soil,
sediment/legacy, source tracking, point sources, land use)?

2.

How do nutrients move to watercourses/Lake Erie (e.g. tile drainage, overland flow,
other flow paths, sediment nutrient processing, watershed modelling)?

3.

How do we reduce nutrient loss (e.g. BMPs, education, innovation)?

In each of the sessions, participants discussed monitoring needs (e.g. things that a CA can do to
create a long term data set to support academic studies – geographic areas, analytes, timing,
biology, hydrology, etc) and research needs (e.g. modelling, testing new technology, edge of
field, soil studies, etc). There was also time to discuss anything else the group felt was relevant
(e.g. barriers, outreach, knowledge dissemination)

State of the Knowledge
Richard Wyma, General Manager, ERCA
Mr. Wyma opened the meeting by acknowledging the traditional territory of the Three Fires
confederacy of First Nations; comprised of the Ojibway, the Odawa, and the Potawatomie. He
expressed gratitude and respect to those on whose territory we met. He spoke of the significant
value ERCA places on local and regional First Nations groups as well as the people of Turtle
Island. The common element of this meeting is research and creating a phosphorus
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management plan for this region while using common goals amongst the agencies present. He
noted the strong evidence based documents that highlight on-the-ground actions that can be
used to reduce phosphorus in Lake Erie. He concluded by thanking Catherine Febria, Katie
Stammler and the ERCA’s Water Quality team for their efforts in planning the workshop, and he
thanked Environment Canada for their financial support.
Katie Stammler, PhD, Water Quality Scientist, ERCA
Dr. Stammler delivered an in depth presentation which provided context for the meeting and
background information specific to the Essex Region. Much of the general information about
HABs and the Essex Region Phosphorus Management Plan can be found in the Project Charter1.
The Essex Region faces unique phosphorus management challenges. Unlike other Conservation
Authorities, the Essex Region is comprised of several hydrologically disconnected watersheds.
While the phosphorus loads from each watershed may be small, the cumulative load can be
significant. Essex Region Watersheds may also cross municipal boundaries, which emphasizes
the need for consistent approaches to watershed management. The Essex Region also has
extremely flat topography and consists mainly of poorly drained Brookston clay soil. These
features create many unique, local challenges that will be explored in the PMP.
The Essex Region Conservation Authority (ERCA) has an extensive water quality monitoring
program. Water quality samples are collected from every major watercourse in the region
monthly, biweekly, and/or event based, depending on the monitoring program. Total
phosphorus concentrations in all of ERCA’s watercourses are well above the Provincial Water
Quality Objective of 0.03mg/L, with the highest concentrations located in the Leamington area
tributaries. Through studies conducted by ERCA, greenhouse effluent has been shown to be a
large contributor of phosphorus, and certain stretches of Sturgeon Creek have been found to be
the location of substantial contributions. Similar to other agricultural areas, total phosphorus
concentrations are highest during events that occur in the non-growing season when the
ground is bare. In contrast, the highest total phosphorus concentrations in greenhouse
influenced streams occur in the summer months when plants are receiving fertilizer rich
irrigation water through the process known as fertigation.
There are several known solutions to reducing phosphorus that are being employed, or should
be employed in the Essex Region. The greenhouse sector has taken great strides in

ERCA BoD
156 of 203

acknowledging their contribution and identifying strategies for reducing phosphorus losses.
These strategies fall under three categories: minimizing inputs, maximizing reuse and managing
excess. The Ontario Greenhouse Vegetable Growers’ work with academic, industry and
government partners to develop innovative solutions which include dye test protocols that
locate leaks in greenhouse drainage systems. Municipalities may have large infrastructure
solutions to undertake, including the separation of combined sewers, upgrades to waste water
treatment plants (WWTP), and/or rerouting sewage effluent from lagoons to WWTP for
treatment. There has been substantial research done in the agriculture sector to identify Best
Management Practices (BMPs) that reduce phosphorus. Following the 4R strategy (right source,
rate, time and placement of fertilizer) and using cover crops are two such practices that are
repeatedly suggested. Cover crops pose some challenges locally that require further
investigation, and 4R practices can require the use of specialized equipment that not all farmers
have access to. As individuals, we can take small actions like disconnecting downspouts,
following the 4R’s at home and picking up after pets. All of which, help to add up to larger
impacts and show respect for the much larger actions required by greenhouse operators,
farmers and municipalities. As a community we can participate in tree planting events and
support the use of rain gardens in public spaces.
Merrin Macrae, PhD, Professor, University of Waterloo, Geography and Environmental
Management
Dr. Macrae provided a keynote presentation to summarize the work that she and her students
have completed in the Essex Region. Their research focuses on three main objectives:
1. How and when runoff and phosphorus leave tile-drained fields in Ontario and whether
this varies regionally with soil texture and climate
2. How phosphorus concentrations and speciation compare between surface runoff and tile
drains
3. Evaluate BMP efficacy to reduce phosphorus losses at Edge of Field in Ontario –
particularly during winter conditions.
Dr. Macrae began by explaining flow pathways in a typical agricultural field (Figure 1). Water
from precipitation moves overland as surface runoff or infiltrates through the soil to tile drains.
Infiltration can occur via matrix flow or macropore or preferential flow pathways. Macropores
occur in all soil types, but differ spatially and temporally in how they influence water movement.
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For example, clay soils have less matrix flow and deeper macropores than silt-loams, and they
are more prone to macropore flow when they are dry (Figure 2, Grant et al 2019). The ratio of
surface runoff to tile runoff is influenced by soil type, tile drainage and slope.

Figure1 – Flow pathways in an agricultural field. Graphic adapted from Radcliffe et al, 2015

Figure 2 – examples of flow pathways in different soil types under wet and dry conditions.
Graphic Source: Grant et al 2019)
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Dr. Macrae and her students began conducting edge of field studies at sites in Essex, London
and Ilderton in 2011 to test different BMPs– e.g. tillage and controlled drainage. All sites use
corn, wheat, soy rotations, but have different soil types. Tile flow, water quality, surface flow
(using weirs and ISCO automated samplers), surface water quality, water table depth, soil fertility
and land activities were among the parameters assessed at these sites.
Plach et al (2019) showed that > 80% of the flow (volume of water) moved through tile drains at
all sites regardless of soil type (Figure 4, d-f). Surface flow was highest during snow melt events.
Macrae et al (2019) studied the timing of tile vs surface flow in 8 fields in Ontario and Ohio,
three of the fields had clay soils and the remainder were loamy soils. They categorized the
timing of runoff into 4 categories:
1.
2.
3.
4.

Surface flow prior to tile flow
Simultaneous initiation of tile and surface flow
Tile flow prior to surface flow
Saturation flow, where surface flow was only initiated after tile were flowing at the or
near their maximum capacity

They found that the category of flow response varied with season and soil texture, suggesting
that no single rule of thumb determines how or when flow will occur (Figure 3). Clay sites
demonstrated simultaneous flow in spring and summer, which indicates connectivity between
the soil surface and tile drains, likely through macropores. Surface flow occurred more
frequently on clay soils in the non-growing season, but rarely occurred as a result of saturation.
The most common flow response at all sites was tile flow prior to surface flow.
Figure 3 – Plots showing the number of events and the volume of total flow classified under
each of the four response types for loam and clay soils for each season (Spring = Apr.–June;
Summer = July–Sept.; Autumn = Oct.– Dec.; Winter = Jan.–Mar.). From Macrae et al (2019)
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Plach et al (2019) found that, although phosphorus loads from tile drains were significantly
greater than loads from surface runoff, the proportion of phosphorus loss was lower in tile
drains than the proportion they contributed to flow (Figure 4, g-l). This can be attributed to site
specific characteristics such as soil type and flow. Relative proportions of phosphorus loads in
tile and surface runoff at the Essex site were most similar to the relative proportions of flow.
This is likely because of the macropores that develop in clay soils that act as direct conduits to
tile drains, allowing for more nutrients to be exported through this pathway (Plach et al 2019).
This study, and others, show that tile drains are a major contributor of phosphorus losses in clay
soils. In a study conducted on sandy-loam soils, Plach et al (2018) found that the flow weighted
mean concentration of phosphorus was more related to the supply of phosphorus in the soil
(soil test phosphorus, also known as STP) than that of surface flow, which is more related to
hydrology. Duncan et al (2017) also found a relationship between STP and the risk of soluble
reactive phosphorus loss from agricultural soils in Ohio. This suggests that BMPs that result in
reduced soil phosphorus will help to mitigate phosphorus losses through tile drains.
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Figure 4: Fig. 1. Annual (a–c) precipitation, (d–f) runoff, (f–i) soluble reactive P (SRP), and (j–l)
total P (TP) in the different flow pathways (surface and tile drainage, show in red and blue,
respectively) at the three study sites, Essex (ESS), Ilderton (ILD), and Londesborough (LON). Snow
precipitation (in green) is presented in depth of water equivalence assuming a ratio of 10:1 snow
to water. Significant differences in monthly flow, SRP, and TP loss between surface and tiles are
indicated by *, **, and *** above each panel at the p < 0.05, p < 0.01, and p <0.001 levels,
respectively. From Plach et al, 2019
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Merrin also discussed the complexity of soil biogeochemistry that results in some soils being
‘leakier’ than others. Plach et al (2018b) conducted field studies of agricultural soils in
southwestern Ontario, Indiana and Ohio that ranged from coarse-grained glacial till (e.g.
sand/gravel) to fine-grained glacial lacustrine (e.g. clay). They found that while the total amount
of inorganic phosphorus stored in coarse-grained soils was higher than fine-grained, the
phosphorus in the fine-grained soils was more labile (soluble) and more prone to ‘leak’ out of
the soils. The coarse-grained soils were less acidic, with higher carbonate content, which
increases the soil’s buffering capacity for Pi, allowing Pi to be retained in an acid soluble state in
a primary mineral form like apatite (i.e. not biological available). In contrast, the fine-grained
soils typical of the Essex Region and northeastern Ohio were more acidic, with lower carbonate
concentration, which allows Pi to remain in a soluble form. The fine-grained soils were also less
reactive because cations like Fe and Al were already occupied by Pi and were less available to
capture additional Pi from fertilizer. Understanding soil biogeochemistry is an important factor
in determining effective Best Management Practices. This study showed that the nature of the
fine-grained clay soils of the Essex Region result in these soils being particularly prone to the
loss of soluble, bioavailable phosphorus to the environment.
Lastly, Merrin discussed trials of Best Management Practices, particularly for the clay soils
typically found in the Essex Region. We know that in clay soils, most of the flow leaves via tile
drains during the non-growing season, SRP losses are most common from tile drains regardless
of season, and TP losses are most common in the non-growing season regardless of flow path.
These factors, along with the information learned about soil biogeochemistry, tell us that the
BMPs used need to be tailored to the conditions of the field to which they are being applied.
Studies from Ohio suggest that no-till practices may be increasing the occurrence of macropores, thereby increasing the likelihood of the transport of soluble reactive phosphorus through
tile drains. Early results from Merrin’s work suggest that implementing tillage does not result in
a reduction of SRP in tile drains. This is in contrast to results from Ohio and to those of Tiequan
Zhang of Agriculture Agri-food Canada, discussed later. More research on this is forthcoming.
Grant et al (2019) looked at fertilizer placement (broadcast vs subsurface placement/banding) in
clay and sand-loam soils. They found that using subsurface placement could reduce
phosphorus loss by up to 60% compared to broadcast fertilizer application because the fertilizer
is less likely to come in contact with preferential flow pathways. Lozier & Macrae (2017) CWRJ
and Cober et al. (2018) studied different cover crop species under different conditions. They
found that cover crops can become a source of phosphorus when they die, but only under
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certain conditions. They suggest that cover crops may not be an optimal choice in areas with
extended freeze-thaw periods as in the prairies, or in areas with persistent standing water. They
also found that phosphorus losses from the plants weren’t detectable at the edge of field and
that phosphorus losses at the edge of field were more related to soil characteristics. Cover
crops should be a viable option in the Essex Region but will have to be carefully chosen to
optimize benefits and minimize risks.
Dr.Macrae closed by stressing the importance of building strong relationships with the
agricultural community, selecting the right BMPs for each site, and using stacked BMPs for
optimal phosphorus management.
Tim Maguire, PhD, Postdoctoral Fellow, University of Windsor, GLIER
Dr. Maguire has collaborated with ERCA to analyze the Kingsville Leamington Nutrient Project
(KLN) dataset. In his presentation, Tim provided an overview of the resulting publication
(Maguire et al 2018). The Leamington/Kingsville area of Essex Region is home to a high density
of greenhouse operations. Greenhouses use a different method of fertilizing plants whereby
nutrients are delivered in high concentrations using drip irrigation. The Essex Region also has
traditional row crop agriculture. As a result, the Leamington tributaries present a unique test
case with two divergent means of agriculture. Tim explained that the KLN study consists of 14
tributaries; nine greenhouse influenced streams and five non-greenhouse influenced. The study
began in 2012 and continues to present, but Maguire et al (2018) only included analysis of data
up to 2016. Grab samples were taken bimonthly during this period and the samples were
analyzed for a suite of parameters with a large focus on phosphorus, nitrogen, trace metals and
total suspended sediment.
Tim’s findings indicated that concentrations of dissolved reactive phosphorus in greenhouse
influenced streams were 28 times higher than non-greenhouse streams, and total phosphorus
concentrations were 20 times higher than non-greenhouse streams. Additionally, nutrients and
potassium were found to be eight and six times higher respectively, in greenhouse streams. Tim
also explained that in each watershed, more greenhouse coverage will lead to higher nutrient
concentrations. Tim also noted that phosphorus concentrations in all watercourses were well
above the Provincial Water Quality Objective of 0.03mg/L regardless of agriculture type.
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Tim also noted that concentrations were diluted by flow and increased precipitation in
greenhouse influenced streams. When higher flow was present, the phoshphorus concentrations
in these streams were lower. He found that concentrations from non-greenhouse influenced
streams were not impacted by increased flow. Tim concluded by noting that greenhouse
tributaries have higher concentrations of nutrients and respond more like point sources. While
non-greenhouse tributaries respond like non-point sources.
Questions
Q1: Is chloride measured?
Answer: Chloride is available in the KLN dataset but Tim did not have access to it. More data will
be available for Tim’s next paper.
Q2: Are flow and concentration data available?
Answer: The next steps of the watershed agreement will be to define loads, and the primary
focus will be loads. Daily flow data is not available for loads, but spot flow measurements were
collected using handheld meters. ERCA is building on this now and has installed leveloggers and
three automated ISCO samplers, which will aid in the calculation of loads.
Justine Taylor, PhD, Science and Government Relations Manager, Ontario Greenhouse
Vegetable Growers (OGVG)
Dr. Taylor began with an overview of the greenhouse sector in the Essex Region. She explained
that 85% of Ontario produce production occurs in Essex, and 70% of Ontario produce is
exported to the United States. Across Ontario, the sector has seen a 5% compounded growth
rate over the last 20 years. Justine provided a high level overview of how plants are grown in a
greenhouse. Plants are grown using a hydroponic system in inert media slabs which sit on top
of graded troughs and are fertigated (irrigation + fertilizer) using drip irrigation. Excess nutrient
feed water is captured in a trough, treated, balanced and recirculated. Historically, growers grew
directly on the ground in greenhouses and the excess nutrient feed water went in the ground
where it would be carried by tile drainage to a surface drain or stormwater pond. As the sector
grew, technology advanced and the current process of growing plants was developed. While
there is a large investment in recirculation systems, there is an overall savings of 30%-40% to do
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so. Today, 92%-94% of members recirculate, including all newly built greenhouse operations.
Current phosphorus losses are likely due to historical effects and leaks in the trough system that
allows spilled nutrient feed water to be absorbed through the ground to tile drainage.
The greenhouse sector is committed to reducing the per acreage loss of phosphorus and has
several management approaches in effect that are categorized as minimizing inputs, maximizing
reuse, and managing excess. Minimizing inputs is largely achieved by precision fertigation, as
well as the use of high quality fertilizers that minimize counter ions. Delivered at the right time
and rate, this process provides only what the plant needs. Planning for end of crop management
is also a tool in minimizing inputs. Restricting recirculation is important as ions can build up
with recirculation. The concept of maximum reuse involves the use of clean substrate and limits
the needs to dispose of it. Justine explained that the need to invest in reliable and effective
treatments is critical and stressed the need to provide sufficient water storage. The development
of a contingency plan is essential in case of equipment failure, along with conducting routine
checks for leaks. The Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA) conducts
leak checking in the labour tracking system, and notes the time when checks are performed.
Justine noted the ways to manage excess are limited, but there are options. In certain
geographic regions, greenhouse operations can be connected to municipal sanitary sewers. A
licensed hauler can remove the excess but this is a costly venture with volume limits. Limited
volumes can be discharged to septic systems, or a secondary crop can be fertilized. During the
question period, Justine noted that one of the additional challenges is disposing of the plant
material that isn’t harvested (e.g. leaves and stocks). Because of the plastic clips and strings
used to hold the plants up, this material must be taken to a landfill.
Some phosphorus loss from greenhouses occurs from drainage under the crop that may still be
connected to the stormwater system. Connections were severed eight to 19 years ago, but some
cross connections remain. Despite these changes, we still see higher phosphorus levels in ponds.
Justine later explained the dye test protocol where an engineering firm worked to develop a
visual water system test to determine where any leaks might be in the fertigation circulation
system (e.g. cracked pipes, missed connections). Repairs of leaks found during this process
ensure that nutrients are delivered to the crops and that pipes are functioning with no loss of
nutrients to the environment. Justine discussed the impact of microbial function and also delved
into management recommendations for the sector which include aeration on ponds. It is
important to promote the establishment of microbial populations as probiotic ponds increase
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population as well as the availability of ponds to act as sinks. Justine explored the current
regulatory challenges and shared that stormwater ponds aren’t allowed to naturalize, and
vegetation is cut down, which is counter to early results from a study that suggest more
naturalized ponds can act as a nutrient sink. Justine concluded by discussing future research
projects and management solutions like regional treatment centers and connection to sanitary
sewers.
Dave Ure, PhD Candidate, University of Windsor, Chemistry
Mr. Ure’s research involves the removal of phosphorus from water using agricultural byproducts. The goal is to reduce nutrient loading before entering lakes and rivers. Dave began by
discussing iron chitosan, a material made from shellfish exoskeletons in addition to chelated iron
which is used as a media for phosphorus removal. While this material has been used for some
time, the price has increased. It can be broken down by microorganisms but there is a danger of
the iron leeching to the environment. This has led to a search for a more sustainable, effective
and inexpensive phosphorus filter material. Recent laboratory and field testing have shown that
untreated tomato plant roots can bind up to 55 grams of inorganic phosphate (PO43-) per
kilogram of roots (g/kg), or a 70% removal rate. This is marked increase in comparison to more
traditional filter materials like iron-chitosan, which had a 26% removal rate, and supports the
circular economy through the recycling of greenhouse waste. Furthermore, the captured P can
be precipitated out with the use of caboxymethyl cellulose to create a safe, recycled source of P
fertilizer (Ure et al, 2019). Dave is testing this filter material on site at a newly built wetland in the
Lebo watershed in partnership with ERCA. Based on the flow rate at this site, it is estimated that
the filters can remove 1.25g of PO43-/day or up to 71% of PO43- removal.
Jill Crossman, PhD, Assistant Professor, University of Windsor, School of the Environment
Dr. Crossman is new to the region and has been researching in Windsor Essex for 2.5 years,
performing real time monitoring of biochemical cycling across the riverine-shoreline interface.
Her monitoring aims to disentangle the cause and effect of variables relating to harmful algal
blooms. Real time quantifications allow for establishing empirical relationships. Jill’s work
involves taking empirical relationships and integrating them into existing models on
phosphorus. Models in the INCA-P STAT program do not have a process based on algorithms
for soluble reactive phosphorus. Improvements could be made to the model by integrating this
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information. In Sturgeon Creek, there are high levels of phosphorus and nitrate. Dissolved
phosphorus and soluble reactive phosphorus (SRP) sensors are deployed and are the first used
in North America as they are typically designed for marine environments. In-situ sensors are
used in Dr. Crossman’s work as well. In addition to real time monitoring stations, additional grab
samples are collected to understand distribution across the watershed and validate the data
along with the use of probes. Clogged filters and solar panels issues are among the challenges
of collecting nutrient data.
Phosphorus concentrations increased towards July and August and peaked earlier at the river
mouth. Results have shown that phosphorus is 10 times higher in upstream areas when
compared to the mouth. At all sites, including Pigeon Bay and beyond the mouth of Sturgeon
Creek, data is taken every three hours. Dr. Crossman shared information regarding diurnal cycles
which showed phosphorus was highest in the evening, particularly 6:00PM, and phosphorus was
at its lowest at 3:00PM. This difference accounts for 1000ug. Additionally, at 3:00AM, soluble
reactive phosphorus (SRP) read highest. Jill’s team used SUNA probes and collected samples
using UV optical measurements. Jill used a Sontek acoustic Doppler that continually measures
discharge and flow and noted that depth had no relation to discharge. She discussed how depth
is relatively constant and discharge can be very high. Downstream of a wetland, the discharge
increases and the flow goes outward. Throughout the day, flow changes direction and it is easy
to overestimate loads and flow. Jill explained that while using a River Ray Acoustic Doppler, she
is able to measure velocity and flow direction. In some cases, within 30cm increments, the entire
river changes directions. At the river’s mouth, large waves and high winds push through the river
and upstream into the tributaries and reverse the flow coming from Lake Erie. This happens
throughout the entire river profile. The change seen in discharge over a couple minutes can be
huge in meters cubed due to massive waves. Because of this, Dr. Crossman’s team must refine
where in-situ probes are stationed. Dr. Crossman noted that phosphorus comes from microbial
activity, sediment oxygenation and phosphorus exchange. Additionally, she shared that nitrogen
concentrations are high.
Dr. Crossman has been able to collect a large breadth of algal data including work on
phytoplankton speciation. This data has lead to BMP implications as well as new models that
include septic system impacts; one of which included a geospatial probability model of
phosphorus inputs. This allows Jill to fill in the knowledge gaps regarding septic systems and
explore how much phosphorus is exiting in the river. Her work contributes to the improvement
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of SRP equations in the water column as well as improving the understanding of microbial
processes and sediment anoxia by incorporating this into a process based model. Jill concluded
by noting her equipment was provided by RAEON.
Questions
Q1: Do you monitor dissolved oxygen?
Answer: hourly concentrations are collected but there have been challenges associated with
work load and little staff.
Q2: do you deploy temperature gauges?
Answer: Fluctuations in phosphorus are related to photosynthetic activity that adds oxygen to
water. Temperatures are checked and “oxygen is to blame”.
Ken Drouillard, University of Windsor
Dr. Drouillard’s work surrounds the application of targeted transcriptomics for determining early
nutrient sediment retention capacity. This project is supported by an NSERC Strategic Research
Grant. Dr. Drouillard began his presentation by describing the traditional ways to examine
sediment’s phosphorus capacity through sample collection and discussed the setbacks labs
create with long holding times. Transcriptomic tools have been developed for rapid assessment
of flux state of phosphorus between sediment and water in drains, streams and tributaries. Dr.
Drouillard noted that sediment is an understudied component of the phosphorus buffering
system of drains and small tributaries, and spoke to their genomic transcription and microbial
function as proxies. The source-sink status of sediments is dynamic and rapidly changing, and
microbial transcriptomics will provide indicators of sediment phosphorus capacity as well as
instantaneous fluctuation state. Ken went on to explain the microbial processes involved in
phosphorus sequestration in addition to the release from sediment.
The premise of Dr. Drouillard’s first project, “Project 1” is to identify genetic pathways. He has
engineered mesocosmic chambers that are later duplicated in the lab where manipulations are
performed. “Project 2” is a field based study using a diverse fertilizer system and seasonal
temperatures to verify changes in microbial markers with a sink source dynamic. “Project 3” is in
partnership with Scott Mundle and his work with isotopes tracers. The study areas of this project
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include a temporal sampling scheme where key sites are sampled biweekly across years 1 and 2
and potentially year 3. Said key sites include the Big Creek, Sturgeon Creek (including
greenhouse ponds), Hillman Marsh, and Nissouri Creek. This work also investigates organic
versus non-organic fertilizer amendments. “Project 4” involves gene development where he has
developed open array chips. The open array can be used as a part of rapid sampling of gene
expression. The first chip stage development, consisting of nitrogen, phosphorus, calcium and
iron cycle genes, is when the genes in the second chip stage are fine tuned. Finally, the third
chip stage is validation.
Dr. Drouillard later explained the process of transporting the core from the field and the start of
recirculating interstitial water through an external reservoir. He noted the ability to run
adsorption and desorption trials and discussed the comparison of phosphorus absorption in
sterilized sediments versus those that are microbially active. Sterilization is performed by gamma
radiation. Along with this, total suspended solids and sediments are analyzed. Ken noted the
end product is to have the capacity to understand what flux state sediment is actively absorbing
or releasing phosphorus.
Tiequan Zhang, Agriculture and Agri-Food Canada
Dr. Zhang’s work involves mitigating phosphorus loss from agricultural lands to Lake Erie as well
as understanding both short and long term phosphorus transformation and transportation in
agirultural ecosystems. His goals are to develop tools for risk assessment of phosphorus loss
from agriculture fields in addition to developing BMPs that minimize phosphorus loss from soils
while maintaining maximum profit. Dr. Zhang is attempting to develop several, varying models
to predict nutrient loss for BMP evaluation and selection, as well as policy.
Legacy phosphorus in soils is mainly in particulate form and is chemically adsorbed to the soil
particles. Legacy phosphorus can either be biologically available or subject to losses. Pathways
of soil loss have increased to 85%, and among the areas affected are tile drains and clay loam
soils. Dr. Zhang also shared that soil test phosphorus has decreased 3.2mg per year. He noted
field water discharge from the surface and tile runoff were monitored using an automated
sampler.
The degree of soil phosphorus saturation is an indicator of efficiently predicting soil phosphorus
loss. Relative to current default DPS methods, prediction efficiency has increased by up to 53%
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for minimum soils, and 100% for organic soils. There was a noted NT increase soils dissolved
phosphorus loss in tile drainage with compost addition on farms fields in Woodslee, Ontario.
Reduced annual soil phosphorus loss with controlled drainage and sub-irrigation versus regular
free drainage was assessed using a five year average. Cover crops did not affect dissolved
reactive phosphorus loss but did reduce phosphate and total phosphorus loss, especially in
combination with drainage water management. Dissolved reactive phosphorus loss was seen in
tile drainage water after more than 42 years of cropping and fertilization. Tiequan discussed
modelling soil phosphorus losses in the Lake Erie watershed and explained that models were
tested, calibrated and validated. He shared future research needs surrounding the western basin.
The need to validate and calibrate soil phosphorus environmental testing on farm fields is
evident, among the need to test and validate BMPs for utilization of legacy phosphorus soils. Dr.
Zhang ended by discussing the need to scale up the model calibration.
Catherine Febria, Assistant Professor, University of Windsor, Great Lakes Institute for
Environmental Research
Dr. Febria’s work focuses on land based solutions for the Essex Region and the Great Lakes.
Catherine discussed the importance of a dendritic network of a river as one of the best examples
of ecosystems that overlap, interlock and interact. Because of this connection, ecosystem
functions like nutrient contributions, are transported from the farm field into the drain network.
Dr. Febria stressed the importance of the lens through which we look at committing to
ecological restorations that incorporate local and indigenous perspectives for impactful and
meaningful research and management solutions. Decisions that consider ecological integrity,
long-term sustainability, benefits to society, and are informed by past and future are key. Dr.
Febria’s approach uses translation ecology and actionable science that is context-based,
pluralistic, goal oriented and interactive. To that end, Dr. Febria’s team is in the process of
developing a Farm Advisory Board that will include 6-8 rotating members of the local farm
community. This Board will be consulted at least twice annually. They have also been meeting
with local farmers to create a list of potential cooperators for on-farm experiments, including the
cost benefit analyses of giving up buffer areas on riparian lands, tile drain management, and the
role of organic matter (OM) in phosphorus cycling from farm to drain. These on-farm
experiments, advisory boards and research networks help with the expansion and testing of
Essex and Southwest Ontario’s toolbox.

ERCA BoD
170 of 203

Pam Joosse, PhD, Senior Soil and Nutrient Management Specialist, Agriculture and Agrifood Canada
Dr. Joosse’s work includes edge of field water quality monitoring. Dr. Joosse began by
examining the effects of increased organic matter and cycling on water quality. She shared site
details of a station with controlled drainage in the Upper Thames watershed. This site has been
monitored since 2015. She explained that half of the field is controlled drainage while the other
half has a free drainage system. Corn and soy are planted with reduced tillage and manure use.
This work has the potential to study ideal versus non-ideal water table management techniques.
Measuring the loss of sediment takes place as well as forms of phosphorus and nitrogen lost
from the surface and tile drains. Dr. Joosse’s intent was to add BMPs to one field after a baseline
period. Additionally, soil health related problems were measured in whole fields with stratified
topography. Pam noted a GLASI site in the Upper Thames watershed that, since 2016, has had
corn, soy and winter wheat planted with no till and multi species cover crops. She discussed
phosphorus’ preferential flow pathway, surface and tile flow paths, as well as dissolved and
particulate phosphorus. Dr. Joosse noted the Phosphorus Loss Assessment Tool for Ontario
(PLATO) used as a nutrient management tool, and she spoke about the importance of the 4R’s.
Agriculture and Agri-food Canada is unveiling a new initiative called “Living Laboratories” that
focuses on overcoming barriers by listening to users of science. The program has been launched
all over Canada and creates links between soil health and water quality. She concluded by
noting science projects are more responsive to users and that research scientist Lori Philips at
the Harrow Research Station can provide further detail on this.
Yara Kayed, MSc Candidate, University of Windsor, School of the Environment
Ms. Kayed’s research examines the application of APEX as a modelling tool. APEX is capable of
simulating land use and management impacts and can be applied in small watersheds and farms
in Southwestern Ontario. Ms. Kayed’s thesis focuses on evaluating and calibrating parameters on
APEX for the region of Southwestern Ontario. She is aiming to model the effects of chemical
fertilizer and manure application on surface and subsurface phosphorus loss. Yara shared
observed data from her study site in Woodslee, Ontario, including particulate and dissolved
reactive phosphorus in runoff and subsurface drainage. She later discussed pre-calibration
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results and noted that yields were lower than observed data. Yara ended her presentation by
discussing future projects involving the prediction of phosphorus loss under varied
management practices including plant dates, fertilizer rates, tillage and precipitation.
Questions
Q1: Does APEX evaluate best management practices on phosphorus loss?
Answer: Yes.

Breakout Sessions
1) Where are the nutrients in our environment (eg. Watershed hotspots, soil, sediment/legacy,
source tracking, point sources)?
Monitoring Needs
Existing data
-

Make existing data more available, provide data summaries so researchers know what is
available
Explore MECP datasets (storm water ponds)-may be concerns about privacy, but could get
data sharing agreements with permission from growers
Could compare long term dataset and show successes and communicate progress to show
region is moving in a positive direction
Die test: may be possible for us to make a grid system of pass fail to see where leaks are
coming from and then track that through time, but need to sensitive to privacy issues
Analysis of Sturgeon Creek data; jumps between SC5 and 6 suggest expanding monitoring
inlands beyond tributaries
We need to explore existing datasets (need to know where we are starting from and layer
management tools based on that)
Continue working with KLN data (filter weather influence on nutrient concentrations)
Re-evaluate our PWQMN sites for lake effects up tributaries to see if we are monitoring the
lake or the tributaries (adjust sites accordingly)

New/enhanced monitoring
-

Source Tracking - could be longitudinal surveys to figure out where our highest
concentrations are coming from; tracer studies using isotopes (Scott Mundle)
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-

Monitoring multiple locations along a reach, nested sites (similar to recent Sturgeon Creek
monitoring); Introduce similar monitoring in Lake St. Clair tributaries
Extensive sampling everywhere to find critical source areas – spatial vs temporal variation
Real time sensors for (automated) continuous monitoring for P
Introduce DOC in monitoring
Introduce sediment monitoring in order to determine sediment P sources
Sequential extractions to get more information about what form P is in and legacy P in
sediments (speciation e.g. TP, SRP, DRP, PP, etc)
Look into septic leaks and sewer lines
Need to figure out the extent water treatment plants are contributing as urban point
sources
Collaborate with municipalities and find out what they are monitoring and whether we
need to supplement or may have access to this data (point source data)
Introduce Soil P monitoring in some key watersheds (may be possible to trace where it is
coming from)
Look at P speciation: srp/tp ratio is high means most of tp is in dissolved form (opposite
would be from erosion)
look at watersheds (pick one good, one medium and one bad) for sampling
Expansion of dye test use in greenhouse sector

Research
Existing
-

We have levelogger and bubbler data but need time to go through flow data (ECCC can help
with load calculating tool)
Microbiological processes in greenhouse stormwater ponds (P-cycling)
Continue working in Wigle creek, Sturgeon and Ruscom (where greenhouse sector is
expanding)

New/Enhanced
-

No one really doing anything in lake St. Clair watershed (something to consider)
Carbon fingerprinting linking P in Lake
What are the impacts of drain clean outs?(does it release more P, Does it increase erosion)
Possibility of making monitoring and research program part of a partnership in order to
secure a steady source of funding (connections with GLIER co-op, grad students)
Comparison of load calculation methods
Interlab comparisons to ensure compatibility of data
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2) How do nutrients move to watercourses/ Lake Erie (eg. Tile drainage, overland flow, other
flow paths, sediment nutrient processing, watershed modelling)?

Monitoring Needs
Existing
-

Loads from Essex Tributaries (what else do we need to get them)
Grab samples from field, level and tiles at peak runoff (spatial and longitudinal)

New/Enhanced Monitoring
-

-

Monitor behavior of P in dried sediment in tributaries with first rainfalls (is there a pulse?)
Focus on snow melt or rain on snow events in winter, edge of field studies and surface and
subsurface speciation
CITIZEN SCIENCE
Having a spatial or longitudinal survey would also be helpful (possible citizen science)
could add urban monitoring to this as well
as well as simple “flow or no flow” surveys with an app
water keepers are using p dip strips as part of citizen science
gives an estimate and participants take a cell phone pic and upload it
examine if/where the city has put in LID features to reveal problem areas (LID’s often miss
big events)
also a possibility of putting sampling devices on either side of features

Research
Existing
-

How do we keep water from running off but still allow farming (tile innovations, water
management, sub irrigation, controlled drainage, drought resilience)
at what point do these measures make economic sense (field vs. specialty crops)

New/Enhanced
-

Research Link between soil health and water quality (will findings convince farmers to
decrease P application?)
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-

Repeat preferential pathway work at additional sites (geographic and temporal in key
watersheds)
create hydrogeological models for this area (focus on nutrient transport, should include
pump outs, Tirupati has done some models in the Essex Region)

3) How do we reduce nutrient loss (e.g. BMP’s, education, innovation)?

Monitoring Needs
Existing
-

Monitor success of BMP’s at a watershed scale (success of BMP’s in clay soils,
talk to farmers and get a better idea of who is doing what (fertilizaer/BMP’s) and when (get
a county wide estimate)

New/Enhanced Monitoring
-

-

Monitor success of BMP’s at a watershed scale (success of BMP’s in clay soils,
talk to farmers and get a better idea of who is doing what (fertilizaer/BMP’s) and when (get
a county wide estimate)
Form relationships with other producers that may let us monitor their fields
Agriculture surveys (system of fertilizing, timing, broadcast/banding)
May be a good idea to do tdp once in a blue moon to see speciation (see if our enemy is
erosive processes or leeching, just srp/tp ratios themselves would be useful for surface vs.
tile runoff)
useful to look at the carbon story/tracking to see where sediments are coming from
Soil health and nutrient communication and outreach for non-specialists (communicate P
like we communicate soil health)
Local farm champions for nutrients (4R)
share what ERCA can do and what others are doing to reduce p loadings

Research
Existing
-

cover crop trials: find best species and what species are P sources vs. P sinks
Try to keep water on the landscape, store it and use it somewhere else (use water intensive
crops like tomatoes and grapes, co-benefits between farmers and environment)
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New/Enhanced
-

Legacy P (need to understand it)
P loadings on both sides of the lake/river
sampling campaign to get some sediment to see how much legacy P there is and is it mobile?
legacy P impact on success of BMP’s
Spatial/temporal and species (is our biggest issue erosion or resorption, if erosion may
need cover crops and control as a solution)
Tomato roots used for P binding (look into efficacy as fertilizer, field crop and horticultural
trials)
BMP’s for surface drains (implement recommendations like grass waterways)
Understanding farmer decision making process
P removal, recovery, recycling
Using alfalfa to extract P
Explore P removal technology in dry streams, drains and ditches
drain socks and liners (to be replenished and cleaned in the dry season)
economically viable solution in phosphorus management
Treatment systems in greenhouse wastewater ponds (batch treatment systems for P
recovery, constructed wetlands for natural filtration)
How to configure fields so that biodiversity needs (on and off field) are met in a way
acceptable to farmers
Need model for predictions to make the job more efficient (possible soil modelling at
Harrow Research Station, help to predict where BMP’s will be successful)
Need a decision support tool and evidence to support when and where BMP’s should be
used
Need more trusted communicators that provide messages/information and translate
knowledge to farmers (who are on the farmers side)
economic incentives, scientific studies need to be communicated to those without a
scientific –

General: Need trusted specialists to translate and share knowledge, e.g. farmers, scientists, etc.
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2022 FINANCIAL ACTIVITIES

For the nine months ended September 30, 2022
2021
YTD

2022
YTD

WATERSHED MANAGEMENT SERVICES

2022
BUDGET

% to Budget

2022
PROJECTION

2021
AUDITED

CATEGORY 1 MANDATORY SERVICES RISKS OF NATURAL HAZARDS
DEVELOPMENT SERVICES
GENERAL LEVY
OTHER GRANTS/USER FEES/RECOVERIES

WAGES
CONSULTING
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
DUES/MEMBERSHIPS
AUDIT AND LEGAL
CAP MAINT/LOW VALUE ASSETS

PLANNING RELATED TO HAZARDS
GENERAL LEVY
OTHER GRANTS/USER FEES/RECOVERIES

WAGES
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES

FLOOD /EROSION PROGRAM (S.39 PROV $)
GENERAL LEVY
PROVINCIAL GRANTS
OTHER GRANTS/USER FEES/RECOVERIES

WAGES
CONSULTING/INFO'N/DATA SVCS
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES

WATERSHED ENGINEERING/TECHNICAL STUDIES SUPPORTS
GENERAL LEVY

WAGES
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
DUES/MEMBERSHIPS
CLIMATE CHANGE HAZARDS
GENERAL LEVY
TRANSFERS (TO)/FROM DEFERRED REVENUES

WAGES
CONSULTING
CORP SUPPORT/SHARED SVCS

158,138
539,709
697,847

189,538
538,194
727,732

246,050
715,000
961,050

77%
75%
76%

263,800
716,630
980,430

185,800
745,245
931,045

501,876
20,040
11,340
93,042
27,325
224
1,364
655,211

555,283
3,694
15,208
14,897
91,587
19,650
1,450
750
702,520

736,000
12,000
25,000
20,500
127,000
27,400
650
10,000
2,500
961,050

75%
31%
61%
73%
72%
72%
0%
15%
30%
73%

743,200
5,000
20,100
22,000
120,000
55,000
1,500
1,000
967,800

674,228
30,687
14,343
111,388
27,325
251
1,364
859,585

41,163
79,225
120,388

87,873
75,545
163,418

107,150
108,500
215,650

82%
70%
76%

139,150
110,000
249,150

98,550
113,965
212,515

115,193
2,345
20,189
5,000
142,727

154,792
141
750
24,100
5,000
184,784

182,000
1,550
500
26,600
5,000
215,650

85%
9%
150%
91%
100%
86%

206,550
200
1,000
30,000
20,000
257,750

163,494
2,987
25,382
5,000
196,863

113,947
78,313
192,260

86,731
78,313
165,044

137,863
104,417
242,280

63%
75%
68%

115,863
104,417
220,280

136,013
104,417
0
240,430

118,296
34,440
3,525
3,082
27,989
8,000
195,331

102,185
30,600
3,628
4,153
20,479
4,000
165,044

156,000
35,500
5,180
6,000
31,600
8,000
242,280

66%
86%
70%
69%
65%
50%
68%

136,310
36,360
4,850
7,000
27,310
8,000
219,830

153,031
39,731
4,591
3,982
31,336
8,000
240,671

30,212
30,212

61,268
61,268

76,150
76,150

80%
80%

76,150
76,150

70,750
70,750

40,721
817
7,355
2,000
50,894

49,048
894
7,809
1,500
677
59,927

60,000
1,550
1,100
11,000
2,000
500
76,150

82%
58%
0%
71%
75%
135%
79%

80,410
1,210
8,500
2,000
910
93,030

58,454
901
9,222
2,000
270
70,846

10,950
10,950

18,750
(18,750)
(0)

25,000
25,000

75%

25,000
(25,000)
-

-

6,144
922
7,066

-

25,000
25,000

-

-
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0%

0%
0%

2021
YTD

2022
YTD

SUMMARY CATEGORY 1 WMS MANDATORY SERVICES, RISKS OF NATURAL HAZARDS

GENERAL LEVY
PROVINCIAL GRANTS
OTHER GRANTS/USER FEES
TRANSFER TO/FROM DEF REVENUES

WAGES & BENEFITS
SUPPLIES/SERVICES/OTHER
INTERNAL RECOVERIES FOR SHARED SVCS/FLEET

SURPLUS/(DEFICIT)

354,410
78,313
636,434
(17,500)

% to Budget

2022
BUDGET

444,160
78,313
613,739
(18,750)

592,213
104,417
823,500
-

75%
75%
75%

2022
PROJECTION

619,963
104,417
826,630
(25,000)

2021
AUDITED

491,113
104,417
876,710
(17,500)

1,051,657

1,117,462

1,520,130

74%

1,526,010

1,454,740

782,230
105,462
163,536

861,308
87,290
163,677

1,134,000
162,830
223,300

1,166,470
156,130
215,810

1,049,207
123,490
195,268

1,051,228

1,112,275

1,520,130

76%
54%
73%
73%

1,538,410

1,367,965

429

5,187

-

44,500
44,500

44,625
19,100
63,725

59,500
59,500

39,162
7,096
46,258

49,177
7,564
1,250
57,991

52,000
7,500
59,500

101%

(12,400)

86,775

59,500
15,000
74,500

65,500
65,500

62,490
10,090
1,670
74,250

56,930
20
8,542
65,492

CATEGORY 3 NON MANDATORY SERVICES ONGOING CORE ERCA WMS PROGRAMS
PLANNING RELATED TO NATURAL HERITAGE
GENERAL LEVY
CW~GS LEVY
OTHER GRANTS/USER FEES/RECOVERIES

WAGES
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES

75%
107%
95%

97%

SUMMARY CATEGORY 3 NON MANDATORY SERVICES -ONGOING
ONGOING CORE ERCA WMS PROGRAMS
GENERAL LEVY
CW
CW~GS
GS LEVY
OTHER GRANTS/USER FEES

44,500
-

44,625
19,100

59,500
-

75%

59,500
15,000

65,500
-

44,500

63,725

59,500

107%

74,500

65,500

39,162
7,096

49,177
1,250
7,564

52,000
7,500

95%

62,490
1,670
10,090

56,930
20
8,542

46,258

57,991

59,500

74,250

65,492

(1,758)

5,734

-

250

8

10,347
(26,652)
34,298
17,993

-

-

3,000
3,000

69,945
(26,652)
34,298
77,591

9,550
27,930
656
1,408
39,544

147
3,190
3,336

-

3,000
3,000

9,550
27,930
37,918
2,203
77,600

MUNICIPAL
PROVINCIAL GRANTS
FEDERAL GRANTS
TRANSFERS (TO)/FROM DEFERRED REVENUES

101,104
22,500
(22,800)
100,804

200,895
22,479
223,374

97,000
182,000
279,000

207%
0%

80%

236,000
22,479
258,479

122,380
22,500
(15,279)
129,601

DIRECT WAGES
CONSULTING/OUTSIDE ENGINEERING
TRAVEL/VEHICLE/ADMINISTRATION/OVERHEAD

6,246
95,437
101,683

12,253
245,854
2,044
260,151

26,500
246,500
6,000
279,000

46%
100%
34%
93%

11,128
245,854
1,498
258,479

10,454
116,756
2,788
129,997

WAGES & BENEFITS
SUPPLIES/SERVICES/OTHER
INTERNAL RECOVERIES FOR SHARED SVCS/FLEET

SURPLUS/(DEFICIT)

101%
97%

CATEGORY 3 NON MANDATORY SERVICES TERM LIMITED MUNICIPAL PROJECTS/STUDIES
MUNICIPAL WATER & EROSION CONTROL PROJECTS (50% PROV $)
MUNICIPAL
PROVINCIAL GRANTS
TRANSFERS (TO)/FROM DEFERRED REVENUES

DIRECT WAGES
CONSULTING/OUTSIDE ENGINEERING
CONSTRUCTION
TRAVEL/VEHICLE/ADMINISTRATION/OVERHEAD

SPECIAL MUNICIPAL STUDIES/PROJECTS
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2021
YTD

2022
YTD

% to Budget

2022
BUDGET

2022
PROJECTION

2021
AUDITED

SUMMARY CATEGORY 3 NON MANDATORY SERVICES -TERM
TERM LIMITED PROJECTS/STUDIES
MUNICIPAL
PROVINCIAL GRANTS
FEDERAL GRANTS
TRANSFER TO/FROM DEF REVENUES

WAGES & BENEFITS
CONSTRUCTION/ENGINEERING/SUPPLIES
INTERNAL RECOVERIES FOR SHARED SVCS/FLEET

SURPLUS/(DEFICIT)

CONSERVATION SERVICES

111,451
(26,652)
22,500
11,498

200,895
22,479

97,000
182,000
-

207%
0%

239,000
22,479

192,325
(26,652)
22,500
19,019

118,797

223,374

279,000

80%

261,479

207,192

15,796
124,023
1,408

12,399
249,043
2,044

26,500
246,500
6,000

47%
101%
34%

11,128
248,854
1,498

20,004
182,603
4,991

141,227

263,487

279,000

261,479

207,597

(22,430)

(40,113)

-

118,886
118,886

158,515
158,515

75%
75%

158,515
158,515

147,815
147,815

88,241
3,286
15,559
107,086

76,793
2,758
1,589
12,144
93,284

131,000
4,215
2,000
21,300
158,515

59%
65%
79%
57%
59%

102,440
3,700
2,120
16,200
124,460

124,238
4,164
19,421
147,823

415,170
22,153
74,015
8,000
519,337

528,270
104,065
4,076
636,411

704,360
99,400
4,000
20,000
827,760

75%

704,360
115,759
4,000
(29,000)
795,119

543,626
22,153
96,621
9,111
(22,000)
649,511

167,650
15,000
865
29,268
31,562
1,909
60,869
118,321
1,120
31,099
457,663

218,464
6,877
18,112
32,689
103,654
74,320
102,274
20,691
577,527

389,900
47,410
46,100
24,000
102,200
125,300
89,600
827,760

306,967
803
18,092
47,532
122,124
18,000
94,005
129,512
31,335
770,994

255,471
9,580
8,802
45,088
56,921
1,909
76,384
121,018
1,120
69,583
648,458

11,250
6,249
60,000
285,930
498,500
861,929

17,625
195,700
23,200
558,567
(183,000)
612,092

23,500
161,000
180,000
501,000
27,000
892,500

23,500
195,700
193,200
554,765
(109,900)
857,265

71,100
100,000
6,249
160,000
202,833
371,500
911,682

54,646
732,229
16,298
10,611
4,438
10,829
35,655
868,736

14,621
287,379
53,215
16,878
259
1,380
3,280
16,428
394,337

14,000
688,500
133,000
7,000
30,500
19,500
892,500

104%
42%
40%
241%

18,295
657,069
118,300
18,057
500
14,000
13,530
17,106
857,753

5,563
24,519
2,442
6,716
395
14,850
49,714
108,229

67,500
72,799
23,688
9,225
(7,000)
166,212

142,174
30,621
79,369
5,000
(10,500)
246,663

189,565
23,688
6,000
68,750
(15,000)
273,003

75%

189,565
23,688
30,621
96,210
(12,400)
(15,000)
312,684

90,000
97,065
23,688
15,221
17,833
(10,000)
233,807

94%

(0)

(405)

CATEGORY 1 MANDATORY SERVICES CONSERVATION LANDS MANAGEMENT
GENERAL PROGRAM OPERATIONS, MANAGEMENT PLANS & LAND STRATEGIES
GENERAL LEVY
134,411
FEDERAL GRANTS
134,411
WAGES
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
CONSERVATION AREAS/GREEWAYS/OWNED PROPERTIES MAINTENANCE
GENERAL LEVY
FEDERAL GRANTS
OTHER GRANTS/USER FEES
TRANSFERS (TO)/FROM DEFERRED REVENUES
TRANSFERS TO/FROM RESERVES

WAGES
CONSTRUCTION
ENGINEERING/CONSULTING
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
PLANT MAT/LANDOWNER GRANTS
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
AUDIT AND LEGAL
CAP MAINT/LOW VALUE ASSETS

CAPITAL OR MAJOR MAINTENANCE/IMPROVEMENT PROJECTS
GENERAL LEVY
MUNICIPAL
PROVINCIAL GRANTS
FEDERAL GRANTS
OTHER GRANTS/USER FEES
TRANSFERS TO/FROM RESERVES

WAGES
CONSTRUCTION
ENGINEERING/CONSULTING/SUB CONTRACTING
CONSTRUCTION SUPPLIES
VEHICLE/TRAVEL/EQUIP'T USAGE
PLANT MAT/LANDOWNER GRANTS
CORP SUPPORT/SHARED SVCS
CAP MAINT/LOW VALUE ASSETS

JOHN R PARK HOMESTEAD
GENERAL LEVY
CW~GS LEVY
PROVINCIAL GRANTS
FEDERAL GRANTS
OTHER GRANTS/USER FEES
TRANSFERS (TO)/FROM DEF REVENUES
TRANSFERS (TO)/FROM RESERVES
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105%
102%
0%
77%
56%

69%
225%
0%
73%
82%
23%
70%

75%
122%
13%
111%
-678%
69%

11%
84%
44%

0%
510%
115%
70%
90%

WAGES
CONSTRUCTION
CONSULTING/SUB K
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
CAP MAINT/LOW VALUE ASSETS

% to Budget

2021
YTD
128,815
12,894
2,967
27,090
13,963
6,142
191,871

2022
YTD
156,260
1,869
24,763
2,583
24,154
15,170
841
226,190

2022
BUDGET
182,000
3,500
21,303
300
25,000
36,900
3,000
273,003

2022
PROJECTION
222,240
1,900
32,970
3,480
28,000
22,240
1,130
312,700

2021
AUDITED
168,331
20,144
4,735
25,144
24,448
6,978
250,396

44,025
13,654
28,454
17,435
103,569

93,225
17,072
110,297

124,300
10,000
35,000
169,300

124,300
17,200
141,500

60,600
13,654
29,285
17,435
120,974

20,971
3,150
16,702
29,495
10,869
81,186

59,632
966
7,292
17,133
11,697
96,719

101,000
10,579
13,050
24,071
20,600
169,300

59%
9%
56%
71%
57%
57%

89,750
1,000
8,350
17,000
15,000
131,100

61,072
3,499
19,702
24,495
12,204
120,972

50,000
120,079
170,079

20,813
189,756
210,568

27,750
126,600
43,000
197,350

75%
150%
0%
107%

233,600
(7,000)
226,600

50,000
193,232
243,232

59,728
27,225
18,112
105,065

58,535
41,719
10,365
110,620

61,900
31,000
19,450
90,000
202,350

95%
135%
53%
0%
55%

61,900
57,000
19,450
90,000
228,350

74,347
36,707
20,058
90,115
221,226

86%
53%
116%
861%
97%
41%
28%
83%

TREE PLANTING AND RESTORATION ERCA LANDS
GENERAL LEVY
PROVINCIAL GRANTS
OTHER GRANTS/USER FEES
TRANSFERS (TO)/FROM DEFERRED REVENUES
WAGES
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
PLANT MAT/LANDOWNER GRANTS
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES

FLEET & FIELD EQUIPMENT
GENERAL LEVY
OTHER GRANTS/USER FEES/RECOVERIES
TRANSFERS TO/FROM RESERVES

MAINTENANCE/REPAIRS
FUEL
LICENCES/MISC/SMALL TOOLS
AMORTIZATION

75%
0%
49%
65%

SUMMARY CATEGORY 1 MANDATORY SERVICES -LAND
LAND MGMT, (OWNED) CONSERVATION AREAS OPERATIONS,MAINTENANCE & CAPITAL
GENERAL LEVY
CW
CW~GS
GS LEVY
MUNICIPAL
PROVINCIAL GRANTS
FEDERAL GRANTS
OTHER GRANTS/USER FEES
IN
IN-KIND
KIND
TRANSFER TO/FROM DEF REVENUES
TRANSFER TO/FROM RESERVES

722,356
72,799
43,591
82,153
539,403
5,000
(1,265)
491,500
1,955,537

920,993
195,700
53,821
744,316
213,588
(193,500)
1,934,917

1,227,990
200,688
186,000
650,750
178,000
75,000
2,518,428

120%
-258%
258%
77%

WAGES & BENEFITS
CONSTRUCTION/ENGINEERING/SUPPLIES
INTERNAL RECOVERIES FOR SHARED SVCS/FLEET

468,723
1,167,176
175,708

532,557
732,543
233,578

824,800
1,454,428
244,200

1,811,607

1,498,677

2,523,428

143,930

436,240

SURPLUS/(DEFICIT)

75%

1,200,240
225,388
223,821
850,819
152,315
(160,900)
2,491,683

963,141
97,065
100,000
43,591
197,374
665,601
5,000
(104,251)
339,500
2,307,021

65%
50%
96%

746,592
1,385,561
293,204

626,032
651,389
219,684

59%

2,425,357

1,497,104

(5,000)

-8725%
8725%

66,326

809,917

500,000
-

75%

500,000
1,013,655

525,099
-

98%
29%
114%

CATEGORY 3 NON MANDATORY SERVICES ONGOING ERCA CORE CONSERVATION RELATED PROGRAMS
LAND SECUREMENT
CW~GS LEVY
FEDERAL GRANTS

TRANSFERS (TO)/FROM LAND ACQ FUND

WAGES
PROPERTY
LEGAL, SURVEYING,CONSULTNG
CORP SUPPORT/SHARED SVCS

375,000
-

(354,400)
20,600

375,000
1,013,655

(1,362,155)
26,500

(453,000)
47,000

301%
56%

553,000
2,066,655

(485,795)
39,304
14,686
20,002
4,617
39,305

60,000
31,782
28,499

12,849
4,738
2,788
20,375

11,138
11,888
3,454
26,480

18,300
22,700
6,000
47,000

61%
52%
58%
56%

20,500
2,000,000
40,000
6,155
2,066,655

45,000
31,782
28,499

56,250
66,219
91,617

75,000
70,000
40,000

75%
95%
229%

75,000
66,000
91,000

RESTORATION/TREE PLANTING PROGRAM NON ERCA PROPERTIES
CW~GS LEVY
PROVINCIAL GRANTS
FEDERAL GRANTS

OTHER GRANTS/USER FEES
IN-KIND
TRANSFERS (TO)/FROM DEFERRED REVENUES

329,724
14,478
51,748

501,230
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195,996
2,171
11,062

423,316

315,000
25,600

525,600

62%

43%

81%

323,550
2,100
(20,000)

537,650

461,354
14,478
45,285

641,397

WAGES
ENGINEERING/CONSULTING/SUB-CONTRACTING
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
PLANT MAT/LANDOWNER GRANTS
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
IN KIND SVCS SUPPLIES
CAP MAINT/LOW VALUE ASSETS
HOLIDAY BEACH (OPERATED UNDER MGMT AGREEMENT)
CW~GS LEVY
SELF GENERATED

WAGES
ENGINEERING/CONSULTING/SUB CONTRACTING
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
AUDIT AND LEGAL
MAJOR MAINT/ROADS/VEGETATION

2021
YTD
175,031
21,734
16,534
25,169
194,571
72,630
8,857
14,478
529,003

2022
YTD
158,712
16,288
41,208
169,089
59,892
4,000
2,171
988
452,347

2022
BUDGET
187,800
10,700
33,100
216,500
68,500
8,000
1,000
525,600

280,567
280,567

4,500
267,948
272,448

137,001
999
45,839
16,739
39,365
31,535
500
7,135
279,113

150,876
1,100
48,982
23,992
28,920
29,983
6,562
290,754

% to Budget

99%
86%

2022
PROJECTION
203,800
15,650
46,170
190,970
70,000
8,000
2,100
960
537,650

2021
AUDITED
197,777
21,734
17,944
28,169
276,469
73,625
8,857
14,478
2,300
641,352

6,000
315,600
321,600

75%
85%
85%

6,000
319,200
325,200

324,876
324,876

166,800
1,000
44,664
17,036
34,600
40,500
16,500
321,600

90%
110%
110%
141%
84%
74%

169,310
1,100
57,436
28,500
34,500
42,500
10,920
344,766

162,625
999
55,835
23,535
34,138
39,350
500
8,104
325,086

581,000
70,000
40,000
630,600
(427,400)
894,200

75%
95%
2763%
74%
316%
81%

581,000
66,000
1,104,655
642,750
2,100
533,000
2,929,505

585,099
31,782
28,499
786,229
14,478
(440,510)
1,005,577

85%
152%
124%
78%
87%
50%

40%
90%

SUMMARY CATEGORY 3 NON MANDATORY SERVICES - ERCA ONGOING CORE CONSERVATION PROGRAMS
CW~GS
CW
GS LEVY
PROVINCIAL GRANTS
FEDERAL GRANTS
OTHER GRANTS/USER FEES
IN
KIND
IN-KIND
TRANSFER TO/FROM DEF REVENUES

WAGES & BENEFITS
OTHER OPERATING/SITE SUPPLIES/PROF SERVICES
INTERNAL RECOVERIES FOR SHARED SVCS/FLEET

SURPLUS/(DEFICIT)

440,250
31,782
28,499
610,291
14,478
(322,902)
802,396

435,750
66,219
1,105,272
463,944
2,171
(1,351,093)
722,264

324,881
350,263
153,346

320,726
308,317
140,539

372,900
373,200
148,100

86%
83%
95%

393,610
2,389,806
165,655

375,088
471,712
158,943

828,490

769,581

894,200

86%

2,949,071

1,005,743

(26,094)

(47,317)

(19,566)

-

(166)

CATEGORY 3 NON MANDATORY SERVICES FEE FOR SERVICE TERM LIMITED PROJECTS/CONTRACTS
FEE FOR SERVICE RESTORATION PROJECTS & HABITAT STUDIES
MUNICIPAL
PROVINCIAL GRANTS
FEDERAL GRANTS
OTHER GRANTS/USER FEES
TRANSFERS (TO)/FROM DEFERRED REVENUES

WAGES
CONSTRUCTION
ENGINEERING/CONSULTING/SUB-CONTRACTING
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
FEE FOR SERVICE PROPERTY MAINTENANCE/MANAGEMENT
OTHER GRANTS/USER FEES
TRANSFERS (TO)/FROM DEFERRED REVENUES

WAGES
CONSTRUCTION
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES

86,326
15,000
303,151

1,048,924
36,000
392,546

1,000,000
-

105%

362,685

1,626,768

1,000,000

163%

62,251
235,901
26,816
2,641
6,814
9,212
590
344,224

6,410
1,697,045
122,497
1,414
2,536
5,857
1,835,759

1,000,000
1,000,000

4,697
1,400
6,097

5,207
64,797
70,004

12,250
12,250

7,448
(391)
1,367
1,321
302
10,046

3,869
932
700
200
5,701

7,300
2,800
1,750
400
12,250

54,208
(96,000)
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58,200
91,098

-

170%

184%
43%
571%
53%

33%
40%
50%
47%

1,330,081
36,000
392,546

86,326
15,000
304,882

1,899,725

471,748

13,706
1,752,045
122,497
1,414
2,536
7,529
1,899,727

73,159
262,185
105,614
3,602
13,167
13,495
590
471,812

9,207
75,000
84,207

8,389
3,200
11,589

5,814
75,000
1,932
1,200
300
84,246

8,769
(341)
1,367
1,553
302
11,650

58,200
82,898

59,838
5,702

2021
YTD

2022
YTD

% to Budget

2022
BUDGET

2022
PROJECTION

2021
AUDITED

SUMMARY CATEGORY 3 NON MANDATORY SERVICES - FEE FOR SERVICE CONTRACTS/TERM LIMITED PROJECTS
MUNICIPAL
PROVINCIAL GRANTS
FEDERAL GRANTS
OTHER GRANTS/USER FEES
TRANSFER TO/FROM DEF REVENUES

86,326
15,000
303,151
58,905
(94,600)
368,782

1,048,924
36,000
392,546
63,407
155,895
1,696,771

1,000,000
12,250
1,012,250

WAGES & BENEFITS
CONSTRUCTION/SUPPLIES/OTHER
INTERNAL RECOVERIES FOR SHARED SVCS/FLEET

69,699
265,859
18,713

10,279
1,823,639
7,542

354,271

1,841,460

SURPLUS/(DEFICIT)

14,511

(144,689)

105%

168%

1,330,081
36,000
392,546
67,407
157,898
1,983,932

86,326
15,000
304,882
68,227
8,902
483,337

7,300
1,000,400
4,550

141%
182%
166%

19,520
1,953,739
10,714

81,928
376,205
25,328

1,012,250

182%

1,983,973

483,462

518%

-

(42)

(125)

WATERSHED RESEARCH
CATEGORY 1 MANDATORY SERVICE ESSEX REGION SOURCE PROTECTION AUTHORITY (Under Clean Water Act,2006)
PROVINCIAL GRANTS
TRANSFERS (TO)/FROM DEFERRED REVENUES

WAGES

SUPPLIES/OFFICE/JANITORIAL
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
PER DIEMS/MISC

84,602
(19,000)
65,602

70,258
6,138
76,396

95,500
95,500

74%

57,014

61,732

79,000

434
10,357
1,493
2,000
71,298

CATEGORY 2 MUNICIPAL SERVICES RISK MANAGEMENT SERVICES (PART IV CWA, 2006)

306
10,264
750
3,345
76,396

80%

93,700
8,200
101,900

121,892
(26,371)
95,522

78%

82,800

77,603

12,000
1,500
3,000
95,500

86%
50%
112%
80%

500
13,100
1,000
4,500
101,900

1,005
11,176
1,493
4,245
95,522

MUNICIPAL

12,913
12,913

8,432
8,432

15,500
15,500

54%
54%

15,500
15,500

25,434
25,434

WAGES

13,998

9,316

12,000

78%

12,000

19,889

42,000
(16,000)
26,000

72,750
5,000
(56,500)
21,250

(4,170)
7,250
2,410
12,150
4,590
3,340
600
26,170

868
13,556
1,548
1,808
2,056
1,235
171
21,242

48,750
18,600
67,350

35,000
19,414
(35,000)
19,414

38,500
10,000
6,000
6,500
500
500
67,350

6,768
1,260
4,550
852
1,973
350
259
769
19,393

SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES

307
2,523
1,962
18,789

303
750
1,400
750
12,519

500
1,500
1,500
15,500

61%
93%
50%
81%

500
1,500
1,500
15,500

348
3,235
1,962
25,434

CATEGORY 3 NON MANDATORY SERVICE ONGOING ERCA CORE WATER QUALITY/RESEARCH PROGRAM
WATERSHED WATER QUALITY PROGRAM
CW~GS LEVY
FEDERAL GRANTS
TRANSFERS (TO)/FROM DEFERRED REVENUES

WAGES
CONSULTING/SUB CONTRACTING
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
DUES/MEMBERSHIPS
TECHNICAL EQUIPMENT

DEMONSTRATION/CROP RESEARCH FARM
CW~GS LEVY
PROVINCIAL GRANTS
OTHER
TRANSFERS (TO)/FROM DEFERRED REVENUES

WAGES
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
PLANT MAT/LANDOWNER GRANTS
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
DUES/MEMBERSHIPS
TECHNICAL EQUIPMENT

54,563
(18,500)
36,063

40,500
40,500

54,000
54,000

75%

9,592
10,755
1,197
1,608
3,658
1,235
28,047

(19,778)
5,435
1,802
6,756
(464)
2,500
450
(3,299)

28,000
9,750
2,400
4,500
8,000
1,350
54,000

-71%
56%
75%
150%
-6%
185%

26,250
1,200
27,450

27,563
1,200
28,763

36,750
17,600
54,350

75%

20,848
1,260
2,028
852
4,255
350
769
30,362

16,973
9,938
2,993
4,496
250
34,675

35,500
1,500
3,000
1,000
7,500
350
500
54,350

48%
663%
100%
0%
60%
71%
0%
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75%

-6%

7%
53%

64%

2021
YTD
LANDOWNER STEWARDSHIP PROGRAM
CW~GS LEVY
IN-KIND
TRANSFERS (TO)/FROM DEFERRED REVENUES
WAGES
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
PLANT MAT/LANDOWNER GRANTS
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
IN KIND SVCS SUPPLIES

2022
YTD

% to Budget

2022
BUDGET

26,250
4,722
(16,300)
14,672

26,250
2,413
28,663

35,000
20,000
55,000

75%
12%

1,460
215
8,669
2,279
128
4,722
17,473

5,250
100
3,000
1,652
250
2,413
12,665

7,000
2,000
22,000
4,000
20,000
55,000

75%

52%

0%
14%
41%
12%
23%

2022
PROJECTION

2021
AUDITED

35,000
2,400
(22,500)
14,900

35,000
4,722
(22,300)
17,422

7,000
500
3,000
2,000
2,400
14,900

1,460
215
8,669
2,279
128
4,722
17,473

SUMMARY CATEGORY 3 NON MANDATORY SERVICES - ERCA ONGOING WATER QUALITY/ RESEARCH PROGRAMS
CW
CW~GS
GS LEVY
PROVINCIAL GRANTS
FEDERAL GRANTS
OTHER GRANTS/USER FEES
IN
IN-KIND
KIND
TRANSFER TO/FROM DEF REVENUES

WAGES & BENEFITS
SUPPLIES/TECH SERVICES/EQUIP'T
SERVICES/EQUIP T
INTERNAL RECOVERIES FOR SHARED SVCS/FLEET

SURPLUS/(DEFICIT)

107,063
1,200
4,722
(34,800)
78,185

94,313
1,200
2,413
97,926

125,750
17,600
20,000
163,350

31,900
31,441
12,541

2,445
26,275
15,322

70,500
65,850
27,000

75,882

44,042

163,350

2,303

53,883

75%

60%

125,750
18,600
2,400
(38,500)
108,250

142,750
5,000
19,414
4,722
(113,800)
58,086

3%
40%
57%

41,330
37,000
30,090

9,096
37,634
11,378

27%

108,420

58,108

7%
12%

-

(170)

(22)

CATEGORY 3 NON MANDATORY SERVICES TERM LIMITED GRANT-FUNDED/FEE FOR SERVICE PROJECTS/STUDIES
DETROIT RIVER CANADIAN CLEANUP
PROVINCIAL GRANTS
FEDERAL GRANTS
OTHER GRANTS/USER FEES
TRANSFERS (TO)/FROM DEFERRED REVENUES

WAGES
ENGINEERING/CONSULTING
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
PLANT MAT/LANDOWNER GRANTS
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
REGIONAL ENERGY PLAN & CLIMATE CHANGE STUDIES
GENERAL LEVY
MUNICIPAL
FEDERAL GRANTS
OTHER GRANTS/USER FEES
TRANSFERS (TO)/FROM DEFERRED REVENUES

WAGES
ENGINEERING/CONSULTING
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES

OTHER WATER QUALITY STUDIES (FED$ & PROV$)
PROVINCIAL GRANTS
FEDERAL GRANTS
IN-KIND
TRANSFERS (TO)/FROM DEFERRED REVENUES

WAGES
CONSTRUCTION
CONSULTING/SUB CONTRACTING
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
PLANT MAT/LANDOWNER GRANTS
CORP SUPPORT/SHARED SVCS

50,000
64,833
7,000
121,833

73,500
11,599
85,099

73,500
73,500
12,000
159,000

100%
0%

98,000
73,500
171,500

85,000
99,833
1,000
(26,339)
159,494

99,384
5,116
4,701
18,290
1,530
129,022

115,341
6,243
2,307
160
18,713
800
143,564

121,000
6,150
250
10,000
20,000
1,600
159,000

95%

138,140
6,200
2,940
220
22,400
1,600
171,500

126,422
6,047
4,701
20,794
1,530
159,494

7,800
50,675
29,790
39,240

5,864

5,000
-

0%

5,000
-

50,675
29,790
33,376

127,505

5,864

5,000

117%

5,000

113,841

71,688
19,754
1,205
13,303
1,033
106,983

1,573
50
236
1,859

5,000
5,000

31%

5,000
5,000

79,361
19,754
1,205
12,853
1,033
114,206

378,448
162,806
3,018
(71,726)
472,546

186,671
82,759
2,898
144,789
417,117

280,000
70,000
161,900
511,900

67%

200,000
82,759
2,800
104,106
389,665

489,593
275,560
6,413
(158,726)
612,839

205,408
21,648
10,033
3,966
60,799
46,610

201,009
19,067
14,778
5,540
23,862
41,082

241,000
52,000
6,000
3,000
70,000
50,900

83%

225,052
22,240
15,962
7,551
34,000
50,507

311,790
29,534
18,369
10,750
161,261
64,090
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97%
54%

38%
64%
0%
94%
50%
90%

37%

4%
89%
81%

37%
246%
185%
34%
81%

RENT/INS/TAXES/UTILITIES
IN KIND SVCS SUPPLIES

2021
YTD

3,169
3,018

TECHNICAL EQUIPMENT

OTHER WATER QUALITY FEE FOR SERVICE (SAMPLING/DATA/ANALYSIS)
FEDERAL GRANTS
OTHER

WAGES
CONSULTING/SUB CONTRACTING
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES

7,463

2022
YTD

2,898

29,801

% to Budget

2022
BUDGET

19,000

157%

4%

2022
PROJECTION
2,800

70,000

31,000

2021
AUDITED
3,169
6,413

7,463

362,114

338,337

511,900

66%

389,612

612,839

10,569
12,500
23,069

14,336
6,056
20,392

37,000
37,000

39%

21,800
6,300
28,100

22,454
23,000
45,454

32,096
568
431
1,757
5,274
236
40,361

20,552
1,240
75
3,540
27,207

31,000
500
5,500
37,000

66%

21,100
1,200
200
3,800
28,100

35,822
1,791
485
1,906
5,204
236
45,443

4%
93%
74%

298,000
109,559
79,800
2,800
104,106
594,265

50,675
574,593
427,637
24,000
6,413
(151,689)
931,629

55%

15%
64%
74%

SUMMARY CATEGORY 3 NON MANDATORY SERVICES - TERM LIMITED GRANT-FUNDED/FEE-FOR-SERVICE
GRANT FUNDED/FEE FOR SERVICE PROJECTS/STUDIES
GENERAL LEVY
MUNICIPAL
PROVINCIAL GRANTS
FEDERAL GRANTS
OTHER GRANTS/USER FEES
IN
IN-KIND
KIND
TRANSFER TO/FROM DEF REVENUES

7,800
50,675
428,448
267,998
12,500
3,018
(25,486)
744,953

260,171
97,095
6,056
2,898
162,252
528,472

353,500
115,500
70,000
173,900
712,900

WAGES & BENEFITS
SUBSIDIES/MATERIALS/TECH SVCS/EQUIP'T
SVCS/EQUIP T
INTERNAL RECOVERIES FOR SHARED SVCS/FLEET

408,577
139,992
89,912

338,474
108,244
64,248

398,000
235,250
79,650

85%
46%
81%

389,292
127,342
77,578

553,394
262,582
116,005

638,481

510,967

712,900

72%

594,212

931,982

106,472

17,505

-

133,275
15,000

142,275
3,750

189,700
5,000

135,229
13,881
149,110

120,391
3,525
34
300
124,250

174,000
15,000
4,800
450
450
194,700

SURPLUS/(DEFICIT)

74%
84%

53

(353)

75%
75%

189,700
5,000

167,350
21,667

69%
0%
73%
8%
67%
64%

173,300
5,250
300
300
179,150

174,457
14,110
188,567

COMMUNITY SERVICES
CATEGORY 1 MANDATORY SERVICES SUPPORTS ALL MANDATORY SERVICES
CORPORATE COMMUNICATIONS
GENERAL LEVY
ERCF/OTHER GRANTS

WAGES
CONSULTING
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CAP MAINT/LOW VALUE ASSETS

148,275

146,025

194,700

75%

194,700

189,017

CATEGORY 3 NON MANDATORY SERVICES ONGOING ERCA STAKEHOLDER ENGAGEMENT, OUTREACH & EDUCATION
OUTDOOR & CONSERVATION EDUCATION
GENERAL LEVY
CW~GS LEVY
ERCF GRANTS
OTHER GRANTS/USER FEES
TRANSFERS (TO)/FROM DEFERRED REVENUES

WAGES
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
OUTREACH & ENGAGEMENT
CW~GS LEVY
OTHER GRANTS/USER FEES
TRANSFERS (TO)/FROM DEFERRED REVENUES

WAGES
SUPPLIES/OFFICE/JANITORIAL
VEHICLE/TRAVEL/EQUIP'T USAGE
PARTNER GRANTS/PLANT MATERIAL
CORP SUPPORT/SHARED SVCS
RENT/INS/TAXES/UTILITIES
CAP MAINT/LOW VALUE ASSETS

12,000
28,800
20,581
(2,000)

(0)
77,693
11,330
(59,000)

45,000
28,000
(20,000)

173%
40%
295%

77,693
15,030
(52,550)

10,350
31,000
28,800
25,210
(24,300)

49,656
469
252
8,408
1,565
60,350

24,437
716
64
3,894
800
29,910

36,100
2,320
1,080
11,900
1,600
53,000

68%
31%
6%
33%
50%
56%

31,132
955
1,086
5,400
1,600
40,173

59,863
505
252
9,328
1,565
71,513

46,950
4,847
-

46,200
19,144
750

61,600
10,000
-

75%
191%

61,600
19,100
(14,650)

49,500
6,835
(750)

59,381

30,023

53,000

57%

51,797

66,094

71,600

92%

33,115
2,624
1,024
6,163
1,221
-

14,321
2,635
2,210
22,122
7,015
1,000
228

45,000
3,850
1,950
9,000
10,000
1,300
500

32%
68%
113%
246%
70%
77%
46%

44,319
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49,947

71,600

70%

40,173

71,060

66,050

55,585

27,031
3,170
3,055
22,000
8,000
2,000
300

42,433
3,715
1,024
7,036
1,221
-

66,056

55,601

2021
YTD

2022
YTD

% to Budget

2022
BUDGET

2022
PROJECTION

2021
AUDITED

SUMMARY CATEGORY 3 NON MANDATORY SERVICES - ERCA ONGOING STAKEHOLDER ENGAGEMENT, OUTREACH & EDUCATION
CW
CW~GS
GS LEVY
OTHER GRANTS/USER FEES
TRANSFER TO/FROM DEF REVENUES

46,950
4,847
51,797

46,200
19,144
750
66,094

61,600
10,000
71,600

75%
191%

WAGES & BENEFITS
OTHER OPERATING/SITE SUPPLIES/PROF SERVICES
INTERNAL RECOVERIES FOR SHARED SVCS/FLEET

33,115
4,018
7,187

14,321
26,441
9,185

44,319
7,477

SURPLUS/(DEFICIT)

92%

61,600
19,100
(14,650)
66,050

49,500
6,835
(750)
55,585

45,000
14,850
11,750

32%
178%
78%

27,031
28,025
11,000

42,433
5,108
8,060

49,947

71,600

70%

66,056

55,601

16,147

-

CATEGORY 3 NON MANDATORY SERVICES FUNDRAISING/COMMUNITY EVENTS & GRANT FUNDED TERM PROJECTS

(6)

(16)

4,750
61,810

250
14,700

250
-

100%

250
14,700

4,750
61,810

(42,300)

61,827

49,600

125%

61,827

(18,127)

24,260

76,777

49,850

154%

76,777

48,433

9,809
13,196

30,952
32,588

15,250
34,600

203%
94%

33,947
42,887

25,210
23,340

23,005

63,541

49,850

127%

76,834

48,551

356,563
582,880
(5,353)
934,090

376,913
519,940
896,852

502,550
661,600
1,164,150

75%
79%

570,968
38,250
20,582
41,051
109,110
62
14,248
794,271

581,325
36,857
17,091
47,305
108,799
480
16,515
808,371

816,000
57,500
48,000
71,150
146,500
3,000
22,000
1,164,150

FEDERAL GRANTS
OTHER GRANTS/USER FEES

TRANSFERS (TO)/FROM DEFERRED REVENUES

WAGES
TREES/SUPPLIES

CORPORATE SERVICES
CATEGORY 1 MANDATORY SERVICES CORPORATE & SUPPORT FUNCTIONS
ADMINISTRATION, GOVERNANCE, RISK,COMPLIANCE,HR,FINANCE & IM/IT
GENERAL LEVY
OTHER GRANTS/USER FEES/RECOVERIES
TRANSFERS (TO)/FROM DEFERRED REVENUES
TRANSFERS (TO)/FROM RESERVES
WAGES
MEMBER EXPENSES/CO DUES
AUDIT/LEGAL/CONSULTING
SUPPLIES/EQUIPT/NETWORK
OCCUPANCY/PHONE
TRAVEL & BD/STAFF MEETINGS
RETIREE BENEFITS

CORPORATE SPECIAL PROJECTS (RECORDS/IS/IT)
TRANSFERS FROM DEF REVENUES
TRANSFERS FROM RESERVES
WAGES
CONSULTING/OTHER
RESERVES
GENERAL LEVY
CWGS
TRANSFER TO/FROM RESERVES

77%

502,550
716,600
(60,000)
1,159,150

487,750
647,971
(5,353)
1,130,368

71%
64%
36%
66%
74%
16%
75%
69%

824,000
53,250
26,500
66,100
145,500
2,500
22,000
1,139,850

771,624
54,101
45,786
55,925
145,670
710
19,842
1,093,658

-

-

43,000
43,000

0%
0%

-

-

-

-

43,000
43,000

0%
0%

10,000
10,000

-

225,000
48,000
(273,000)
-

150,000
(150,000)
-

200,000
(200,000)
-

581,563
48,000
24,941
557,939
(278,353)
934,090

526,913
40,173
479,767
(150,000)
896,852

702,550
30,000
631,600
(157,000)
1,207,150

570,968

581,325

816,000

794,271

808,371

1,207,150

75%

200,000
(200,000)
-

300,000
64,000
(364,000)
-

96%
74%

702,550
75,000
641,600
(60,000)
(200,000)
1,159,150

787,750
64,000
31,251
616,719
(369,353)
1,130,368

71%

824,000

771,624

1,149,850

1,093,658

75%
150%

SUMMARY CATEGORY 1 MANDATORY SERVICES - CORPORATE SERVICES
GENERAL LEVY
CW~GS
CW
GS LEVY
INTEREST
OTHER GRANTS/USER FEES
TRANSFER TO/FROM DEF REVENUES
TRANSFER TO/FROM RESERVES

WAGES & BENEFITS

OTHER OPERATING/SUPPLIES/PROF SERVICES

SURPLUS/(DEFICIT)

223,303
139,818

227,046
88,481

391,150

75%
134%
76%

58%
67%

-

325,850
9,300

322,034
36,710

NON MANDATORY SERVICES ESSEX REGION CONSERVATION GOVERNANCE & FINANCE SUPPORTS
GRANT FROM FOUNDATION, FOR STAFF SUPPORTS

ERCF-RELATED WAGE SUPPORTS
NET FINANCIAL SUPPORT OF/(PROVIDED BY) ERCF

18,333

27,769
(9,436)
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41,250

46,040
(4,790)

55,000

55,000
-

75%

84%

55,000

59,000
(4,000)

18,333

37,883
(19,550)

2021
YTD

2022
YTD

% to Budget

2022
BUDGET

2022
PROJECTION

2021
AUDITED

AUTHORITY FINANCIAL SUMMARY OF PROGRAMS & SERVICES BY CATEGORY

Programs & Services associated with Risks of Hazards, Conservation of Lands*, & Drinking Water Source Protection
Total Municipal Levies associated with mandatory programs & services
1,901,152
2,016,715
2,688,953
Other Government $
222,411
179,192
245,605
Self-generated/Other grants
794,330
861,494
1,055,650
Shared services recoveries - Non-Mandatory Programs
337,423
262,208
309,000
Deferred Revenue Transfers
(11,065)
(3,536)
4,000
Reserve transfers
(285,353)
(160,500)
(109,000)
Total revenues associated with mandatory programs & services
2,958,898
3,155,573
4,194,208
Operational Expenses associated with mandatory services
Wages & benefits -ERCA operations
Plant material, removals and landowner subsidies - ERCA operations
Site & operational supplies/services - Conservation Areas
Office supplies & expenses - other ERCA programs
Occupancy, taxes, utilities & waste removal
Maintenance, repairs & security-sites
Maintenance, repairs & supplies-fleet/equipment
Equipment, software/hardware & website- ERCA operations
Technical & sub-contracted services/consulting - ERCA operations
Insurance
Audit & Legal
Dues & memberships
Travel, training & professional development
Board ,committee & meeting expenses
Bank, credit card charges and interest
Fleet/Equipment replacement
Extraordinary item
Total operational expenses -mandatory programs

2,688,953
258,426
1,163,799
332,916
(85,200)
(251,000)
4,107,894

2,499,319
301,025
1,079,629
369,913
(17,324)
(401,353)
3,831,209

71%
36%
85%
65%
75%
36%
100%
68%
23%
68%
56%
68%
22%
54%
65%
48%

2,997,607
35,000
80,639
13,980
270,786
36,159
120,500
64,470
54,710
149,320
28,000
44,310
4,775
20,000
18,374
85,000
4,023,630

2,713,818
26,404
78,184
15,396
275,019
69,427
111,194
72,217
65,875
89,748
23,923
45,911
5,895
19,245
20,941
93,246
3,726,441

84,264

104,768

1,973,767
31,404
44,779
13,244
222,391
41,940
88,105
48,506
39,486
88,778
19,002
35,055
2,521
11,000
14,467
57,125
2,731,570

2,159,756
17,133
60,218
9,356
220,304
31,935
94,277
51,485
36,799
61,950
18,541
34,160
3,411
10,845
11,476
41,034
2,862,679

Operating surplus/(Deficit) - mandatory programs/services

227,328

292,894

Capital projects associated with conservation areas infrastructure
Total Municipal Levies associated with capital projects/infrastructure
Transfers from Infrastructure Reserve
Grants from ERCF/Other funders
Total revenues associated with capital projects/infrastructure

11,250
498,500
352,179
861,929

17,625
(183,000)
777,467
612,092

23,500
27,000
842,000
892,500

75%
-678%
92%
69%

23,500
(109,900)
943,665
857,265

71,100
371,500
469,082
911,682

814,090
54,646

379,716
14,621

878,500
14,000

43%
104%

839,458
18,295

868,736

394,337

892,500

44%

857,753

102,666
5,563
805,973
914,202

Construction/engineering-ERCA capital projects (transfer to TCA)
Wages
Capitalized Infrastructure replacement
Total ERCA infrastructure investment
Surplus/(Deficit) - capital projects
TOTAL SURPLUS/(DEFICIT)-MANDATORY PROGRAMS/SVCS
CATEGORY 3 NON MANDATORY PROGRAMS & SERVICES
On-going recurring core watershed programs & services
Total Municipal Levies associated with NM programs & services
Other Government $
Self-generated/Other grants
Deferred Revenue Transfers
Total revenues associated with ERCA-ongoing NM programs &
services

(6,807)
220,521

650,763
60,281
703,251
(359,702)

3,036,300
48,071
70,545
14,480
295,260
87,900
94,500
75,523
159,000
91,050
33,000
50,229
15,750
20,000
17,600
85,000
4,194,208

75%
73%
82%
85%
-88%
147%
75%

-

217,755

-

510,649

-

620,888
1,171,491
638,246
(1,344,546)

68%

827,850
110,000
806,200
(447,400)

(488)
83,776

75%
1065%
79%
301%

827,850
1,170,655
847,673
502,300

(2,520)
102,248

884,199
65,281
904,021
(577,560)

1,054,592

1,086,079

1,296,650

84%

3,348,478

1,275,941

Expenses associated with ERCA ongoing non-mandatory programs & services
Wages & benefits -non mandatory operations
507,777
Construction& consulting engineering
29,043
Plants, removals and landowner subsidies
204,832
Supplies
33,626
Maintenance, repairs & security
19,462
Occupancy, taxes, utilities & waste removal
27,702
Equipment, software/hardware & website
5,737
Lab, data, technical & sub-contracted services
7,371
Insurance
24,523
Audit & legal
2,312
Dues & memberships
2,706
Travel, training & professional development
1,279
Bank, credit card charges and interest
9,464
In-kind supplies & services
19,200
Land acquisition & acquisition assistance
Land acquisition
Shared services allocations
189,090
1,084,123

457,146
194,211
55,572
15,741
37,928
8,544
6,535
15,800
11,888
4,070
708
8,282
4,584
176,502
997,511

631,500
13,700
255,500
39,585
21,072
38,553
7,000
14,750
23,600
10,000
650
2,790
10,700
20,000
207,250
1,296,650

72%
0%
76%
140%
75%
98%
122%
44%
67%
119%
626%
25%
77%
23%

614,593
75,000
215,970
60,280
24,686
48,000
9,435
13,700
28,110
40,000
3,500
761
10,200
4,500
2,000,000
223,235
3,371,970

583,212
29,043
286,729
40,270
22,502
38,559
8,379
28,046
23,801
2,312
4,043
1,298
11,911
19,200
196,895
1,296,200

Surplus/(Deficit) associated with ERCA-ongoing NM programs &
services

(29,531)
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88,567

-

85%
77%

(23,492)

(20,259)

2021
2022
YTD
YTD
Category 2 & 3 Municipal and Non Mandatory Term-limited projects with special grants and fixed terms
Total Municipal Levies associated with term-limited special projects
7,800
Municipal Special Project/Fee For Service
261,365
1,258,251
Other Government $
1,015,195
786,062
Self-generated/Other grants
136,233
87,060
Deferred Revenue Transfer
(150,888)
337,656
Total Revenues associated with term limited 3rd-party funded
projects & services

Expenses associated with term limited 3rd-party funded projects & services
Wages & benefits -special grant & municipal projects
Construction& consulting engineering-special grant & municipal
Plants, removals and landowner subsidies-special grant projects
Program supplies- special grant projects
Maintenance, repairs & security
Occupancy, taxes, utilities & waste removal
Equipment, software/hardware & website-special grant projects
Lab, data, technical & sub-contracted services -special grant
Insurance, audit & legal
Dues & memberships
Travel, training & professional development
Bank, credit card charges and interest
In-kind supplies & services
Shared services allocations
Surplus/(Deficit) associated with term limited 3rd party funded

% to Budget

2022
BUDGET

2022
PROJECTION

1,112,500
651,250
82,250
223,500

113%
121%
106%
151%

1,584,581
836,355
164,707
271,310

2021
AUDITED
354,760
1,322,711
160,449
(143,695)

1,269,705

2,469,029

2,069,500

119%

2,856,953

1,694,225

516,585
413,038
71,522
15,419
481
14,053
15,672
8,822
171
474
1,272
3,018
114,366
1,174,891

401,421
2,083,322
43,162
23,753
565
37,768
11,813
1,750
1,613
1,272
2,898
82,638
2,691,973

461,550
1,266,500
101,000
16,150
1,000
20,000
32,000
3,500
70,000
97,800
2,069,500

87%
164%
43%
147%

465,887
2,138,095
59,119
30,257
750
38,700
14,940
3,400
2,285
1,272
2,800
99,494
2,856,999

698,506
576,700
171,984
29,365
846
642
21,590
24,781
8,822
891
1,272
6,413
153,354
1,695,165

56%
189%
37%
50%

4%
84%
130%

projects & services

94,814

(222,944)

-

(47)

(940)

SURPLUS/(DEFICIT) ASSOCIATED WITH ALL NMS & ACTIVITIES

65,283

(134,376)

-

(23,539)

(21,199)

285,804

376,273

-

60,237

81,048

1,912,402
658,563

2,034,340
620,888

2,712,453
827,850

75%
75%

2,712,453
827,850

2,570,419
884,199

2,570,964

2,655,227

3,540,303

75%

3,540,303

3,454,618

Consolidated Surplus(Deficit)

Municipal Levies associated with mandatory services
Municipal Levies associated with non-mandatory services
Total Municipal Levies

Levy - Operations
Levy - Clean Water Green Spaces
Total Municipal Levy
Water & erosion control infrastructure and special projects
Risk management services

$

Provincial
Section 39 Flood/Erosion Program
Drinking Water Source Protection
WECI
Other (CMOG, SEO etc.)

$

78,313
84,602
(26,652)
518,821
655,084

Federal
Total Gov't Transfer Payments & Fees-For-Services
Other revenues
Permit and applicant fees - mandatory services
Admissions, program fees & other services
Leases & property rentals
Donations and other grants
General
Essex Region Conservation Foundation grants
In-kind contributions
Interest income
Gain on sale of assets
Total other revenues
Transfers from/(to) deferred revenues
Interdepartmental recoveries
TOTAL REVENUES

1,843,903
727,061
2,570,964
248,452
12,913
2,832,329

$

2,712,453
827,850
3,540,303
1,097,000
15,500
4,652,803

75% $
75%
75%
114%
54%
84%

2,712,453
827,850
3,540,303
1,569,081
15,500
5,124,884

$

2,485,204
969,414
3,454,618
429,326
25,434
3,909,378

78,313
70,258
558,090
706,661

104,417
95,500
806,188
1,006,105

75%
74%
69%
70%

104,417
93,700
625,388
823,505

709,051

1,648,985

341,750

483%

1,830,831

990,642

4,196,465

6,269,124

6,000,658

104%

7,779,220

5,764,644

618,934
636,344
53,116

632,839
549,921
64,900

823,500
662,100
85,500

77%
83%
76%

841,630
749,884
91,322

859,210
741,159
85,937

131,517
448,113
27,218
24,941
1,940,183

51,809
590,405
7,482
40,173
1,937,529

113,000
467,000
90,000
30,000
2,271,100

46%
126%
8%
134%
85%

125,700
645,393
7,300
75,000
2,536,228

262,518
460,780
30,613
31,251
22,500
2,493,969

(45,900)
758,200

1897%
88%

774,125
841,200

(869,377)
781,190

(548,356)
671,757
$

2,034,340
620,888
2,655,227
1,249,819
8,432
3,913,478

6,260,049

(870,711)
666,196
$
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8,002,137

$

8,984,058

89% $

11,930,773

104,417
121,892
(26,652)
664,966
864,624

$

8,170,426

EXPENSES BY CLASSIFICATION
Wages & benefits -ERCA operations
Wages & benefits -special grant projects
Construction-municipal projects
Construction-special grant projects
Construction-ERCA capital projects
Plant material, removals & landowner subsidies-special grants
Plant material, removals and landowner subsidies - ERCA operations
Program supplies- special grant projects
Site & operational supplies - Conservation Areas
Office supplies & expenses - other ERCA operations
Occupancy, taxes, utilities & waste removal
Maintenance, repairs & security-sites
Maintenance, repairs & supplies-fleet/equipment
Equipment, software/hardware & website-special grant projects
Equipment, software/hardware & website- ERCA operations
Lab, data, technical & sub-contracted services -special grant
Lab, data, technical & sub-contracted services - ERCA operations
Insurance
Audit, legal & consulting services
Dues & memberships
Travel, training & professional development
Board ,committee & meeting expenses
Bank, credit card charges and interest
In-kind supplies & services
Land acquisition & acquisition assistance
Amortization
Internal recoveries included in revenues
TOTAL EXPENSES

2021
YTD
$

$

Total Revenues
Total Expenses

2,536,190
516,585
124,023
304,205
769,707
294,387
13,371
34,870
70,433
14,144
254,603
47,463
88,105
15,315
82,686
32,971
37,651
122,123
24,014
37,932
4,273
11,000
25,202
22,218
653,056
6,136,528

$

$

ADD/SUBTRACT: NON CASH ITEMS
Donation of land to ERCA
Gain/loss on asset disposal
Amortization
Transfers from Reserves (Per Schedule)

71% $
87%
101%
183%
42%
62%
70%
144%
93%
76%
77%
37%
100%
167%
67%
39%
127%
67%
21%
75%
31%
54%
74%
8%
0%
85%
80% $

3,630,495
465,887
248,854
1,880,742
777,756
244,970
79,119
63,157
109,971
26,510
319,536
60,042
120,500
41,790
70,815
36,040
60,802
180,830
83,000
47,810
7,821
20,000
29,846
7,300
2,000,000
317,500
845,043
11,776,136

$

3,302,592
698,506
182,603
409,287
40,466
471,747
13,371
43,816
98,654
24,702
318,250
83,497
111,194
23,915
122,035
47,492
66,957
122,371
49,219
49,954
8,084
19,245
34,124
25,613
377,743
776,376
7,521,810

89%

11,964,773

8,176,687

129,782

696,010

(150,500)

-462%

188,637

654,877

9,134,558

-

80%

11,776,136

-

-

-

-

-

317,500
-

-

-

7,521,810

-

-

-

0%

317,500

48%

(85,000)

(22,500)

377,743

-

-

-

-

(57,125)

(41,034)

(85,000)

72,657

654,976

82,000

799%

421,137

110,901

213,147

(343,500)

(82,000)

419%

(360,900)

(29,853)

-

$

$

3,681,800
461,550
246,500
1,000,000
835,200
343,571
61,000
39,750
92,273
23,737
334,813
108,972
94,500
24,000
86,523
66,750
42,500
118,150
163,000
50,879
18,540
20,000
28,300
90,000
317,500
784,750
9,134,558

2021
AUDITED

8,984,058

-

TRANSFER (TO)/FROM RESERVES (Per Schedule)

$

7,309,454

-

(DECREASE)/INCREASE IN NET SURPLUS (prior to reserve
transfers)

2,631,523
401,421
249,043
1,825,785
349,055
213,084
42,802
57,404
86,027
18,105
258,797
40,799
94,277
40,050
57,746
25,742
54,187
79,500
34,123
38,230
5,739
10,845
21,030
7,482
666,659
7,309,454

2022
PROJECTION

8,005,464

-

DEDUCT: CAPITAL ITEMS
Land acquisition
Purchased fleet/equipment
Infrastructure additions

% to Budget

2022
BUDGET

6,266,310
6,136,528

SURPLUS/(DEFICIT) (ACCRUAL BASIS)

OPERATING FUND SURPLUS

2022
YTD

285,804

-

$

311,476

-

$

-

(93,246)

-

$

60,237

(805,973)

$

81,048

MANAGEMENT S COMMENTARY & ANALYSIS:
Watershed Management Services (James Bryant, P.Eng., Director)

Activities in Watershed Management Services are on track to achieve budgeted results and expenses are generally consistent with previous years. The
deficits observed in Category 3 services are due to unbilled municipal fee for service work (special projects) and fee for service in Planning which is billed
biannually. Total numbers of applications for development are below those from recent past years. The region experienced a sharp rise in development
through COVID with high water levels and low interest rates. The lowering of water levels, rise in interest rates, along with unbudgeted and significant
increases in Errors and Omissions insurance during the second quarter of the year have eliminated any potential significant year-end surplus in WMS.
Additionally, the department has experienced a year-over-year increase in "miscellaneous development inquiries", which is currently a non-revenue
generating service.
Conservation Services (Kevin Money, Director)

Conservation Areas operations are in line with budgeted amounts. Many capital projects have been completed on budget, and several budgeted
projects are being initiated in the final quarter, including trail construction, a new accessible lift and the development of tender drawings to move
forward with the restoration of the John R. Park Homestead. Overall, a deficit is expected for Holiday Beach due to staffing changes, required repairs and
maintenance and some higher operational costs such as waste disposal, utilities, and internal recoveries. Administration continues to monitor HBCA
operations and its potential to be self-sustaining and may make further changes for the 2023 season.
Category 3 projects such as spring tree plantings and restoration have concluded and fall tree planting activities will proceed in the final quarter. The
Peche Island project and invoicing typically lags slightly behind contractor invoicing. The project is complete with no surplus/deficit expected.
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2021
YTD

2022
YTD

2022
BUDGET

% to Budget

2022
PROJECTION

2021
AUDITED

Watershed Research
Watershed Research programs and services are principally funded through transfer payment agreements. The various programs and services within
Watershed Research such as ERCA's Agricultural BMP incentives programs and long term water quality monitoring programs are on track and staff are
meeting deliverables.
Community Outreach Services (Danielle Breault Stuebing, Director)

Outdoor education programs continue to be impacted by high busing costs and low busing availability. As the Environmental Educator is currently on
maternity leave, the backfilled position is currently shared approximately 50% with Watershed Management Services. A shift has been made to allocate
additional staff time to meet WMS departmental needs in Q4. Plant material overages relate to the Earth Day Tree Planting event in the City of Windsor
and were funded by additional grants.
John R. Park Homestead Conservation Area
As pandemic restrictions were removed, the John R. Park Homestead Conservation Area experienced strong summer visitation. Admission, event, gift
shop and rental revenues exceeded conservative budget targets. Revenues through Q3 & Q4 are anticipated to continue to exceed budget targets with
Harvest and Holiday programming. Grants from the Canada Summer Jobs program are expected to offset contract staffing wages.
Corporate Services/Corporate Summary (Shelley McMullen, CFO)

Corporate services is expected to end the year with a small surplus, due to unexpected increased interest revenues. Savings related to delays in initiating
corporate services projects will be transferred to 2023, in anticipation of project completion next year. The Authority is expected to receive a substantial
refund from WSIB in Q4, due to its favourable claims experience, and in accordance with past practice and policy, will transfer those funds to the human
resources reserve to address future pay equity and other HR-related payouts.
Human Resources & Governance Activities (Nicole Kupnicki, HR Manager)
Administration has reviewed existing policies, finalizing the Internal Responsibility Policy and ERCA's Electronic Monitoring Policy to meet legislative
requirements related to ESA amendments. Policy review and updates will continue in Q4 to update and prioritize an inventory of policy items to address
in late 2022 and in 2023. ERCA participated in a Compensation Survey initiated by a regional Conservation Authority. As the report provided was not
sufficiently robust to have direct application, Administration will draft an RFQ and continue to identify consultants to invite participation to initiate work
related to updating the Terms of Reference for the Joint Job Evaluation Committee and initiate a review of the Pay Equity Program.

Information Technology & Systems (Ryan Rossman, Director)
WMS Permits database: The initial assessment of the existing system has been completed and a design specification drafted. Several solutions have been
reviewed and briefing notes are being drafted to outline proposed solutions.
Corporate records management: The initial assessment of the existing system has been completed and several suggested routes are available which will
require father evaluation, planning and consultation. As an interim step, corporate digital files / assets have been transferred to SharePoint to provide
some initial controls and management of our digital records.
Infrastructure as a Service Migration: Significant headway has been made towards the final migration of ERCA services and platforms. IT is currently
positioned to complete the migration by late fiscal Q3 or early Q4, dependant on a few key items being met (new end user hardware availability) . Project
is tracking to budget. In Q3, IT has begun to work to replace the ageing phone system with a "As A Service" solution which will better enable
communications as staff continue to work in a hybrid mode by enabling anywhere / anywhen direct dial access to voice services (no longer tied to a desk
phone), as well as to better enable a Single Point Of Contact (SPOC) and presence by offering a single number solution for all things ERCA via a unified
system. While this is expected to increase operating expenses it has been determined that the overall cost will be lower (reduction) than current
operation of on-premise equipment, annual support and licensing, and Bell provided services (telephone and fax lines). A briefing note is in progress /
review and it is our aim to have services in place in time for the end of our Bell contracts. Expect overall cost reductions and containment.
Legacy client PC refresh: First round deployments have been completed within Q3 as expected. While this area of investment will likely exceed budget
due to increased needs for new equipment discovered through review of ERCA technical debt, some efficiencies have been found and the life of some
equipment has been extended to accommodate current needs. We have identified a larger than expected number of devices in need of refresh (printers
and scanners included) as well as the unplanned need for new mobile devices. While this may have a minor in-year impact to the line item, it is expected
that certain savings may be achieved elsewhere to offset the unbudgeted costs.
Information as a Service: Tied tightly to the consolidation of ERCA information and data, these initiatives have expanded to include the implementation of
a new and revised website, file, security, collaboration, and document management platform implementations (including a new ERCA Intranet to help
facilitate communications and engagement). While many of these initiatives are in progress, some of these cornerstone solutions will facilitate the
development and implementation of key projects such as the Files & Records Management as well as stakeholder engagement. As of Q3 the ERCANET
(intranet hub) and SharePoint Document Management systems are now in place and in use by all staff. Additional security measures have been added to
user and file safety and all new devices are part of the Intune management platform which provides real-time insights into device safety and status (as
well as providing mandatory updates).
One key area of impact worth noting is that of data ownership and retention for Category 3 funded projects. These projects had a significant amount of
data and the cost to retain it long term as per original contracts will need to be considered going forward. Project expenses will likely be below budget,
which may offset unexpected impacts from legacy hardware upgrades. Most of the these initiatives have leveraged management staff time and have not
impacted any major budget items. Administration is analyzing and evaluating mechanisms for data chargebacks to programs.
Corporate Summary: Projected 2022 Financial Results
The surplus, which exceeds $311,000 at 09/30/2022 is primarily temporary due to advancement of funds for capital projects and unrecorded
insurance premiums, to be charged in Q4. Administration's current year end estimates, are indicating a projected unrestricted surplus of
~$60,000, related to wage savings and unanticipated higher interest revenues. This estimate will be updated, as project expenses are finalized
and unspent project revenues are transferred to deferred revenues, in anticipation of 2023 expenses and the final surplus could be lower.
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Essex Region Conservation Authority
Board of Directors

BD 31/22

From:

James Bryant, P.Eng., Director of Watershed Management Services

Date:

Wednesday, November 2, 2022

Subject:

ERCA Transition Plan Updates

Legislative Action:

Conservation Authorities Act, R.S.O. 1990, c. C.27
O. Reg. 687/21: Transition Plans and Agreements for Programs and Services under
Section 21.1.2 of the Act

Recommendation:

THAT Report ERCA BD31/22 be received for Members’ information.

Summary

•

ERCA has submitted Progress Report No. 1 (June 2022) and 2 (October 2022) to the MECP and
MNRF, respectively.

•

ERCA continues to refine mandatory and non-mandatory program costs consistent with MECP
regulations and guidance documents released with Bill 229 Protect, Support and Recover from Covid19 Act (Budget Measures) and Bill 109 More Homes for Everyone Act.

•

New proposed legislative changes through Bill 23, More Homes Built Faster Act, 2022 may impact
various mandatory and non-mandatory program and service areas, including limitations on
Memorandums of Understanding with municipal partners. Limitations on program delivery could
impact revenue sources and levy apportionments.

Discussion
Like all conservation authorities, ERCA has been implementing its Transition Plan to ensure that
program delivery, costs, and necessary agreements are obtained in accordance with the modified
Conservation Authorities Act and applicable regulations. These changes were originally enacted through
the Royal Assent of Bill 229, Protect, Support and Recover from COVID-19 Act (Budget Measures), 2020.
As identified in ERCA’s Transition Plan and consistent with Ontario Regulation 687/21 Transition Plans
and Agreements for Programs and Services Under Section 21.1.2 of the Act, there are six (6) Progress
Reports that must be submitted to the Ministry. To date, Administration has submitted Progress
Reports 1 and 2. Note that the current Ontario government established the Ministry of Natural
Resources and Forestry (MNRF) as the “parent Ministry” for conservation authorities through the
Executive Order 1204/2022 released on August 29, 2022. As a result, Progress Report No. 1 was
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submitted to the Ministry of Environment, Conservation, and Parks (MECP) in June 2022, and Progress
Report No. 2, attached with this report, was submitted to the MNRF in October 2022.
Administration continues to refine costs associated with the delivery of ERCA programs and services.
Cost estimations have been prepared to reflect levy apportionments for Category 1 programs and
services (mandatory) as well as potential costs of Category 2 and 3 programs and services (nonmandatory). Note that the costs associated with Category 2 and 3 programs and services are subject to
agreements with those benefitting partner municipalities, clients, and stakeholders. The cost estimates
will support discussions related to Memorandums of Understanding (MOU).
New proposed legislative changes through Bill 23, An Act to amend various statutes, to revoke various
regulations and to enact the Supporting Growth and Housing in York and Durham Regions Act, 2022,
more commonly referred to as the More Homes Built Faster Act, 2022, may impact various mandatory
and non-mandatory program and service areas, including but not limited to some development being
exempt from Section 28 Permits, and limitations on Memorandums of Understanding with municipal
partners if it relates to reviewing and commenting on applications approved under “prescribed Acts”. As
a result of these proposed changes, transition planning will continue but financial implications of the
proposed changes are not yet fully understood at this time, although any reduction in services or
programs requires a full evaluation of staffing and other resource allocations.

Approved By:

Tim Byrne
CAO/Secretary Treasurer
Attachments:
• ERCA’s Transition Plan Progress Report No. 1 (Available by request to admin@erca.org)
• ERCA’s Transition Plan Progress Report No. 2
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Phone 519-776-5209
Fax 519-776-8688
360 Fairview Avenue West
Suite 311, Essex, ON N8M 1Y6

Tuesday, October 4, 2022
Sent via email: ca.office@ontario.ca
Ministry of the Natural Resources and Forestry
Attention: Hon. Graydon Smith, Minister
4th Flr, 300 Water Street.
Peterborough, Ontario K9J 8M5
Dear Sir:
Re:

Essex Region Conservation Authority’s (ERCA) Transition Planning Progress Report No. 2

Consistent with the requirements outlined in section 7 of Ontario Regulation 687/21, please accept this letter as
ERCA’s Progress Report No. 2. As required, this letter includes all of the necessary elements of the Progress
Reports described in S.7.(3) of the Regulation.
Comments or Feedback submitted by a municipality regarding the circulated inventory of programs and
services – Section 7.(3)(a)
A Record of Circulation was provided by ERCA with Progress Report No. 1 on June 30th, 2022, and with the
Inventory of Programs and Services on February 28th, 2022. As this Record has not changed, it is not included
with this Progress Report.
The most notable feedback regarding the Inventory of Programs and Services was received by the Ministry of
Environment, Conservation and Parks (MECP). The MECP determined that museum operations at the John. R.
Park Homestead (JRPH) are not considered as “Mandatory Services” regardless of existing agreements with the
Ontario Ministry of Public Infrastructure and Renewal (now the Ministry of Infrastructure of Ontario). Should
municipalities choose to not enter into a Category 3 service agreement with ERCA related to continued
operations at the JRPH, ERCA would be in breach of contract with the Ministry of Infrastructure of Ontario.
ERCA will continue to negotiate with all stakeholders with the intent to continue delivering this value-added
and culturally enriching experience to the Windsor-Essex region.
Summary of changes that ERCA has made to the inventory to address comments or other feedback –
Section 7.(3)(b)
There have been no changes to the Inventory of Programs and Services since the previous Progress Report,
submitted on June 30th, 2022 other than ongoing program cost refinements. ERCA is in the process of refining
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cost apportionments for each municipality. This is expected to be completed within the next 7 to 10 days and
will be circulated to the municipalities. This updated information will be provided by ERCA with Progress Report
No. 3.
Update on the progress of negotiations of cost apportionment agreements with participating
municipalities – Section 7.3(c)
ERCA’s Board of Directors received the most current Inventory of Programs and Services during the June 14th,
2022, Board Meeting. Since this time, the ERCA has continued to be engaged in the preparation and hopeful
execution of a Memorandum of Understanding (MOU) related to Plan Review services. This potential MOU is
specifically related to the municipalities of Lakeshore and Leamington and is in coordination with the Lower
Thames Valley Conservation Authority as there is a shared jurisdiction with both municipalities. It is anticipated
that the successful execution of an agreement with Lakeshore and Leamington will form the basis of
agreements for the remaining municipalities. With this approach, ERCA is hopeful to ensure a consistent level
of service across the Essex Region.
Outline of any difficulties that the Authority is experiencing that might affect the ability of the
Authority to conclude cost apportionment agreements with one or more participating municipalities by
the transition date – Section 7.3(d)
Challenges with respect to expected plan review service delivery timelines have emerged with the release of Bill
109, More Homes for Everyone Act, 2022. Municipalities are currently directing their attention to the delegation
of Site Plan Control approvals from local councils to administration, as well as reviewing their own service
delivery standards as municipal planning and building departments will be required to issue partial or full
refunds if expected timelines for review are not met. As ERCA and other Conservation Authorities (CAs) are an
integral component of the Plan Review process under the Planning Act, the draft MOU requires careful
attention to review timelines to ensure a streamlined process for CAs and participating municipalities. This
collaborative work is ongoing and while there are currently some delays, it is not expected to prevent the
execution of cost apportionment agreements by the January 1, 2024.
In addition to those challenges discussed above associated with Bill 109, the upcoming municipal election has
impacted negotiations with municipalities, specifically related to Council decisions. Negotiations with municipal
administrations may still proceed; however, limitations are likely without the ability to execute agreements
without Council and Authority Board support.
Sincerely,

Tim Byrne – CAO/Secretary-Treasurer
Cc:
James Bryant, P.Eng. - Director of Watershed Management Services
Shelley McMullen – CFO/Director of Finance & Corporate Services
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From:

Kevin Money, Director of Conservation Services

Date:

Wednesday, October 26, 2022

Subject:

Collavino Conservation Area

Strategic Action:

7.1 Expand and connect core habitat parcels to ensure species resiliency.
9.2 Continue to develop and implement Management Plans for Conservation
Areas. Invest necessary resources to ensure they are maintained properly for
biodiversity.

Recommendation:

THAT Report ERCA BD32/22 be received for Members’ information.

Summary

•

60.70 hectares (150 acres) of ecologically sensitive wetland has been donated to the Essex Region
Conservation Authority. This tract of land will be known as the Collavino Conservation Area

•

The property is currently being managed for habitat, and significant restoration work has taken
place.

•

A Conservation Areas Management Plan will be developed to identify public uses for this site.

Discussion
Loris Collavino and the Collavino family finalized the donation of 60.7 hectares (150 acres) of
ecologically sensitive wetland habitat in early October 2022. This donation was publicly announced and
celebrated on October 20, 2022. The property is a mix of wetland and floodplain within the Detroit River
Area of Concern near the mouth of the Canard River in Amherstburg.
Originally purchased in 2005 by the Collavino family as a farmland investment, the property was
previously owned by General Chemical and used for salt brine extraction. There is currently a 10MW
solar operation adjacent to the donated property that is non-intrusive to the surrounding lands.
This land is a Provincially Significant Wetland and Environmentally Significant Area. It also provides
habitat for a number of Species at Risk, including the Blanding’s Turtle, Eastern Foxsnake, and
Queensnake, among many other species.
The wetland is also identified as a Priority Canadian Habitat Site within the Detroit River Area of
Concern (AOC), and having it designated as a Conservation Area and restoring its biological function
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brings the AOC one step closer to remediation. Wetlands are critically important to mitigate flooding
and the impacts of climate change.
A wetland restoration and management plan has been developed to ensure appropriate protective
measures are in place for this sensitive area. In March 2022, as discussions regarding this donation were
underway, a prescribed burn to control invasive Phragmites was undertaken, and additional
management initiatives were completed to restore this wetland to a healthy ecosystem.
Future plans to provide public facilities include: improving an existing parking area, mowing a pathway
around the existing dyked area to provide a 2.2 kilometre walking path and undertake associated
improvements, and adding educational signage. A Conservation Area Management Plan will be
developed in consultation with the Collavino family and with funding through the Essex Region
Conservation Foundation.
Approved By:

Tim Byrne
CAO/Secretary Treasurer
Attachments:
Media Coverage
Windsor Star
Blackburn News

AM800

Windsorite.ca

Link
https://windsorstar.com/news/local-news/collavino-familydonates-land-for-new-conservation-area-in-amherstburg
https://blackburnnews.com/windsor/windsornews/2022/10/21/local-family-donates-wetland-conservationarea/
https://www.iheartradio.ca/am800/news/collavino-familydonates-wetland-habitat-to-erca-to-create-collavinoconservation-area-1.18666168
https://windsorite.ca/2022/10/collavino-family-donateswetland-habitat-to-erca-to-create-collavino-conservationarea/
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From:

James Bryant, Director, Watershed Management Services

Date:

Tuesday, November 1, 2022

Subject:

Watershed Management Services Activities Report for September and
October 2022

Strategic Action:

Strategic Action Plan # 12.3 Enhance communication of ERCA’s Watershed
Management Services.

Recommendation:

THAT the review of Regulations and Planning Applications, as presented in
Report BD33/22 be received for Members’ information

Discussion
This report is provided to the Board as a summary of staff activity related to the Conservation
Authority’s Development, Interference with Wetlands and Alterations to Shorelines and Watercourses
Regulation (ONT 158/06, made pursuant to Section 28 of the Conservation Authorities Act). It is a
summary of staff activity related to the review of municipal planning applications in accordance with the
Planning Act, Environment Assessment Act, Canadian Environmental Assessment Act. This report
summarizes the months of September and October.
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Total Regulations and Planning Activity – September and October
Application

Count

Type

Clearance

16

Condominium Pre-consultation Comments

1

Consent/Variance/Zoning/OPA/SPC/OP

1

Consent/Variance/Zoning/OPA/SPC/OP

21

Consent

Consent/Variance/Zoning/OPA/SPC/OP

22

Minor Variance

Consent/Variance/Zoning/OPA/SPC/OP

4

Official Plan Amendment

Consent/Variance/Zoning/OPA/SPC/OP

1

Pre-submission Liaison

Consent/Variance/Zoning/OPA/SPC/OP

18

Site Plan Control

Consent/Variance/Zoning/OPA/SPC/OP

14

Zoning By-Law Amendment

EIA Review

1

Environmental Assessment

9

Lawyers Request

47

Miscellaneous Developments

204

Miscellaneous Developments

1

Municipal Drainage Engineer

3

Municipal Drainage SCR

2

Permit

Zoning By-Law Amendment

140

Pre-consultation

2

Pre-submission Liaison

Pre-submission Liaison

10

Pre-submission Liaison

Subdivision Pre-submission Meeting

1

Pre-consultation draft plan of subdivision

Activity Summary – Amherstburg – September and October
Application

Count

Type

Clearance

2

Consent/Variance/Zoning/OPA/SPC/OP

4

Consent

Consent/Variance/Zoning/OPA/SPC/OP

4

Minor Variance

Consent/Variance/Zoning/OPA/SPC/OP

2

Official Plan Amendment

Consent/Variance/Zoning/OPA/SPC/OP

4

Site Plan Control

Consent/Variance/Zoning/OPA/SPC/OP

7

Zoning By-Law Amendment
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Count

Lawyers Request

3

Miscellaneous Developments

31

Municipal Drainage Engineer

1

Permit

17

Subdivision Pre-submission Meeting

1

Type

Pre-consultation draft plan of subdivision

Activity Summary – Essex – September and October
Application

Count

Type

Consent/Variance/Zoning/OPA/SPC/OP

2

Consent

Consent/Variance/Zoning/OPA/SPC/OP

5

Minor Variance

Consent/Variance/Zoning/OPA/SPC/OP

1

Zoning By-Law Amendment

Environmental Assessment

2

Lawyers Request

3

Miscellaneous Developments

25

Municipal Drainage Engineer

1

Permit

13

Pre-consultation

1

Pre-submission Liaison

Activity Summary – Kingsville – September and October
Application

Count

Type

Clearance

5

Consent/Variance/Zoning/OPA/SPC/OP

1

Consent

Consent/Variance/Zoning/OPA/SPC/OP

1

Zoning By-Law Amendment

Environmental Assessment

2

Lawyers Request

6

Miscellaneous Developments

20

Permit

14

Pre-consultation

1
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Activity Summary – Lakeshore – September and October
Application

Count

Type

Clearance

3

Consent/Variance/Zoning/OPA/SPC/OP

6

Consent

Consent/Variance/Zoning/OPA/SPC/OP

6

Minor Variance

Consent/Variance/Zoning/OPA/SPC/OP

2

Site Plan Control

Environmental Assessment

1

Lawyers Request

11

Miscellaneous Developments

46

Municipal Drainage Engineer

1

Municipal Drainage SCR

2

Permit

35

Activity Summary – LaSalle – September and October
Application

Count

Type

Clearance

1

Condominium Pre-consultation Comments

1

Consent/Variance/Zoning/OPA/SPC/OP

1

Consent

Consent/Variance/Zoning/OPA/SPC/OP

1

Minor Variance

Consent/Variance/Zoning/OPA/SPC/OP

2

Site Plan Control

Consent/Variance/Zoning/OPA/SPC/OP

1

Zoning By-Law Amendment

EIA Review

1

Lawyers Request

2

Miscellaneous Developments

11

Permit

11

Activity Summary – Leamington – September and October
Application

Count

Type

Clearance

3

Consent/Variance/Zoning/OPA/SPC/OP

1

Consent

Consent/Variance/Zoning/OPA/SPC/OP

2

Minor Variance
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Count

Type

Consent/Variance/Zoning/OPA/SPC/OP

1

Official Plan Amendment

Consent/Variance/Zoning/OPA/SPC/OP

1

Pre-submission Liaison

Consent/Variance/Zoning/OPA/SPC/OP

3

Site Plan Control

Consent/Variance/Zoning/OPA/SPC/OP

4

Zoning By-Law Amendment

Lawyers Request

11

Miscellaneous Developments

42

Permit

20

Pre-submission Liaison

8

Pre-submission Liaison

Activity Summary – Pelee – September and October
Application

Count

Consent/Variance/Zoning/OPA/SPC/OP

1

Lawyers Request

3

Miscellaneous Developments

4

Permit

3

Type
Consent

Activity Summary – Tecumseh – September and October
Application

Count

Type

Clearance

1

Consent/Variance/Zoning/OPA/SPC/OP

1

Official Plan Amendment

Consent/Variance/Zoning/OPA/SPC/OP

2

Site Plan Control

Lawyers Request

2

Miscellaneous Developments

8

Permit

3

Activity Summary – Windsor – September and October
Application

Count

Type

Clearance

1

Consent/Variance/Zoning/OPA/SPC/OP

1

Consent/Variance/Zoning/OPA/SPC/OP

5

Consent

Consent/Variance/Zoning/OPA/SPC/OP

4

Minor Variance
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Count

Consent/Variance/Zoning/OPA/SPC/OP

5

Environmental Assessment

4

Lawyers Request

6

Miscellaneous Developments

16

Miscellaneous Developments

1

Permit

24

Pre-submission Liaison

2

Approved By:

Tim Byrne
CAO/Secretary Treasurer
Attachments:
None
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Site Plan Control

Zoning By-Law Amendment

Pre-submission Liaison

