
















!.

!.

!.

!.

!.

!.

BROCK RD

HWY 401

FINCH AVE

CHURCH ST S

ELIZABETH ST

KELLINO ST

PIC KERING PKY

KINGSTON RD

LINTON AVE

VALLEY FARM RD

DUBERRY
DR

MI
LL

 S
T

NOTION RD

KINGSTON RD W
HILEY AVE

BAYLY ST W

GUILD RD

DARLEY
ST

MAJOR OAKS RD

ROYAL RD

DENBY DR

DENMAR
RD

ORCHARD RD

BAINB

RIDGE DR

BEATON WAY

MA
RSHCOURT DR

OLD KINGSTON RD

SHAY
DR

W
INDSOR DR

RAN

D A LL DR

DENNIS
DR

KEMP DR

SOUTHVIEW
 DR

GETA CIR

CAMERON ST

LINCOLN ST

ALWIN
CIR

BEECHLAW
N

DR

KEARNEY
DR

LARNER

D R

SHERWOOD RD W
HOLY HEDGE DR

CHURCH ST N

ANNI E C RE S

ASHFORD DR

JA
YWIN

CIR

CHRISTENA
CRES

G
EO

RG
IN

A
DR

WILDWOO D CRES

THEODEN
CRT

BETT

S RD

BURNSIDE
DR

LODGE RD

ALPINE L AN
E

DUFFINS
CREEK

CRES

MORTIM E R CRES

SQUIRES BEACH RD

ORCH VALLEY CRT

LINWOOD
ST

MCBRA DY
CRES

KANE CRT

REESOR CRT

DELLBROOK AVE

KINGSTON RD W

Duffins Creek West Tributary

Duffins Creek

27

26.5

12.2

12.1

28.1

26.4

LEGEND
Study Area
Municipal Boundary
Pickering SPA
Ajax SPA
Duffins Creek
Dyke Locations
2D Model Extent
Duffins Creek Catchments

!. Duffins Creek Hydrology Flow Nodes
Existing Floodplain (HEC-RAS)

TORONTO AND REGION CONSERVATION
PICKERING-AJAX DYKE ASSESSMENT AND FLOOD REMEDIATION STUDYFigure 1.1

STUDY AREA ±400 0 400200 Meters

10 April 2018

Pic
ke

rin
g

Aja
x

EXISTING PICKERING DYKE

EXISTING AJAX DYKE

AJAX SPA

AJAX SPA

PICKERING SPA



BROCK RD

HWY 401

FINCH AVE

CHURCH ST S

ELIZABETH ST

KELLINO ST

PICKERING PKY

KINGSTON RD

LINTON AVE

VALLEY FARM RD

DUBERRY DR
MI

LL
 S

T

NOTION RD

KINGSTON RD W

HILEY AVE

GUILD RD

DARLEY
ST

MAJOR OAKS RD

ROYAL RD

DENBY DR

DENMAR
RD

BAYLY ST W

ORCHARD RD

BAINBRIDGE DR

BEATON WAY

MARSHCOURT DR

OLD KINGSTON RD

SHAY
DR

W
INDSOR DR

R AND ALL DR

SOUTHVIEW
 DR

GETA CIR

CAMERON ST

LINCOLN ST

ALWIN CIR

BEECHLAWN DR

KEARNEY DR

LARNER
DR

DENNIS DR

SHERWOOD RD W

H OLY HE D GE DR

CHURCH ST N

ANN IE CRES

ASHFORD

D R

JAYWIN CIR

KEMP DR

CHRISTENA CRES

GE
OR

GI
NA

 D
R

W
ILDW

OOD
CRES

THEODEN CRT

BETT
S RD

BURNSIDE DR

LODGE RD

ALPINE L ANE

DUFFINS
CREEK

CRES

MORTIMER CRES

SQUIRES BEACH RD

DUFFIN ST

RAYLEEN
CRES

OR CH VALLEY CRT

LINWOOD ST

MCBRADY CRES

CLA RELYN BLVD

FAIRFIELD
CRES

DENVALE
DR

STRATHMORE CRES

KA NE C RT

HW
Y 401 COLLECTOR

MACEY CRT

LARK

S MERE CRT

REESOR CRT

GANDALF CRT

DELLBROOK AVE

BANBURY CRT

CORNELL CRT

KINGSTON RD W

KEARNEY DR

HWY 401

Duffins Creek West Trib
uta

ry

Duffins Creek

S8

S5

S9

S2

S7

S1

S4

S12

S6

S11

S3

LEGEND
Study Area
2D Model Domain
River (Duffins Creek) 
Structure S1, S2, S3. .....
SPA Boundary
Municipal Boundary
Parcel
Buildings
Dyke Locations

Flood Depth, m
0.00 - 0.10
0.10 - 0.30
0.30 - 0.60
0.60 - 0.80
0.80 - 1.20
1.20 - 1.80
1.80 - 2.40
2.40 - 3.60
3.60 - Above

TORONTO AND REGION CONSERVATION
PICKERING-AJAX DYKE ASSESSMENT AND FLOOD REMEDIATION STUDYFlood Depth Mapping based on 2015 LiDAR DEM and 2016 Orthophoto. This mapping

is intended for the sole purpose of floodplain study.  Any other use of this information
by a third party requires verification and is at the sole risk of that party

Note:

±250 0 250125 Meters

01 December 2017

FIGURE  1.2 

( EXISTING CONDITION )
STEADY INFLOW HYDROGRAPH ( 500-YR STORM )

500-YR FLOOD DEPTH MAP

Pi
ck

er
ing Aj
ax



BROCK RD

HWY 401

FINCH AVE

CHURCH ST S

ELIZABETH ST

KELLINO ST

PICKERING PKY

KINGSTON RD

LINTON AVE

VALLEY FARM RD

DUBERRY DR
MI

LL
 S

T

NOTION RD

KINGSTON RD W

HILEY AVE

GUILD RD

DARLEY
ST

MAJOR OAKS RD

ROYAL RD

DENBY DR

DENMAR
RD

BAYLY ST W

ORCHARD RD

BAINBRIDGE DR

BEATON WAY

MARSHCOURT DR

OLD KINGSTON RD

SHAY
DR

W
INDSOR DR

R AND ALL DR

SOUTHVIEW
 DR

GETA CIR

CAMERON ST

LINCOLN ST

ALWIN CIR

BEECHLAWN DR

KEARNEY DR

LARNER
DR

DENNIS DR

SHERWOOD RD W

H OLY HE D GE DR

CHURCH ST N

ANN IE CRES

ASHFORD

D R

JAYWIN CIR

KEMP DR

CHRISTENA CRES

GE
OR

GI
NA

 D
R

W
ILDW

OOD
CRES

THEODEN CRT

BETT
S RD

BURNSIDE DR

LODGE RD

ALPINE L ANE

DUFFINS
CREEK

CRES

MORTIMER CRES

SQUIRES BEACH RD

DUFFIN ST

RAYLEEN
CRES

OR CH VALLEY CRT

LINWOOD ST

MCBRADY CRES

CLA RELYN BLVD

FAIRFIELD
CRES

DENVALE
DR

STRATHMORE CRES

KA NE C RT

HW
Y 401 COLLECTOR

MACEY CRT

LARK

S MERE CRT

REESOR CRT

GANDALF CRT

DELLBROOK AVE

BANBURY CRT

CORNELL CRT

KINGSTON RD W

KEARNEY DR

HWY 401

Duffins Creek West Trib
uta

ry

Duffins Creek

S8

S5

S9

S2

S7

S1

S4

S12

S6

S11

S3

S10

S13

LEGEND
Study Area
2D Model Domain
River (Duffins Creek) 
Structure S1, S2, S3. .....
SPA Boundary
Municipal Boundary
Buildings
Parcel
Dyke Locations

Flood Depth, m
0.00 - 0.10
0.10 - 0.30
0.30 - 0.60
0.60 - 0.80
0.80 - 1.20
1.20 - 1.80
1.80 - 2.40
2.40 - 3.60
3.60 - Above

TORONTO AND REGION CONSERVATION
PICKERING-AJAX DYKE ASSESSMENT AND FLOOD REMEDIATION STUDYFlood Depth Mapping based on 2015 LiDAR DEM and 2016 Orthophoto. This mapping

is intended for the sole purpose of floodplain study.  Any other use of this information
by a third party requires verification and is at the sole risk of that party

Note:

±250 0 250125 Meters

01 December 2017

FIGURE 1.3

( EXISTING CONDITION )

STEADY INFLOW HYDROGRAPH ( HURRICANE HAZEL )

REGIONAL FLOOD DEPTH MAP

Pi
ck

er
ing Aj
ax









BROCK RD

HWY 401

FINCH AVE

CHURCH ST S

ELIZABETH ST

KELLINO ST

PICKERING PKY

KINGSTON RD

LINTON AVE

VALLEY FARM RD

DUBERRY DR
MI

LL
 S

T

NOTION RD

KINGSTON RD W

HILEY AVE

GUILD RD

DARLEY
ST

MAJOR OAKS RD

ROYAL RD

DENBY DR

DENMAR
RD

BAYLY ST W

ORCHARD RD

BAINBRIDGE DR

BEATON WAY

MARSHCOURT DR

OLD KINGSTON RD

SHAY
DR

W
INDSOR DR

R AND ALL DR

SOUTHVIEW
 DR

GETA CIR

CAMERON ST

LINCOLN ST

ALWIN CIR

BEECHLAWN DR

KEARNEY DR

LARNER
DR

DENNIS DR

SHERWOOD RD W

H OLY HE D GE DR

CHURCH ST N

ANN IE CRES

ASHFORD

D R

JAYWIN CIR

KEMP DR

CHRISTENA CRES

GE
OR

GI
NA

 D
R

W
ILDW

OOD
CRES

THEODEN CRT

BETT
S RD

BURNSIDE DR

LODGE RD

ALPINE L ANE

DUFFINS
CREEK

CRES

MORTIMER CRES

SQUIRES BEACH RD

DUFFIN ST

RAYLEEN
CRES

OR CH VALLEY CRT

LINWOOD ST

MCBRADY CRES

CLA RELYN BLVD

FAIRFIELD
CRES

DENVALE
DR

STRATHMORE CRES

KA NE C RT

HW
Y 401 COLLECTOR

MACEY CRT

LARK

S MERE CRT

REESOR CRT

GANDALF CRT

DELLBROOK AVE

BANBURY CRT

CORNELL CRT

KINGSTON RD W

KEARNEY DR

HWY 401

Duffins Creek West Trib
uta

ry

Duffins Creek

S8

S5

S9

S2

S7

S1

S4

S12

S6

S11

S3

S10

S13

LEGEND
Study Area
SPA Boundary
Municipal Boundary
2D Model Domain
River (Duffins Creek) 
Structure S1, S2, S3. .....
Parcel
Buildings
Dyke Locations

Flood Extent
2-Yr Storm
5-Yr Storm
10-Yr Storm
25-Yr Storm
50-Yr Storm
100-Yr Storm
350-Yr Storm
500-Yr Storm
Hurricane Hazel

TORONTO AND REGION CONSERVATION
PICKERING-AJAX DYKE ASSESSMENT AND FLOOD REMEDIATION STUDYFlood Depth Mapping based on 2015 LiDAR DEM and 2016 Orthophoto. This mapping

is intended for the sole purpose of floodplain study.  Any other use of this information
by a third party requires verification and is at the sole risk of that party

Note:

±250 0 250125 Meters

01 December 2017

FIGURE 2.1

EXISTING CONDITION - STEADY INFLOW HYDROGRAPH
FLOOD EXTENT CORRESPONDING TO VARIOUS STORMS
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Figure  2.2
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Figure 2.3
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STEADY INFLOW HYDROGRAPH ( HURRICANE HAZEL )
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FIGURE 

Fig 3.2a Existing Condition (500 -yr)

500-YR FLOOD PROCESS MAP - EXISTING CONDITIONS

STEADY INFLOW HYDROGRAPH (500-YR STORM)

3.2
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FIGURE 

Fig 3.3a Existing Condition (Regional)

REGIONAL FLOOD PROCESS MAP - EXISTING CONDITIONS

STEADY INFLOW HYDROGRAPH (HURRICANE HAZEL STORM)
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FIGURE 
INTERMEDIATE DEVELOPMENT STEP FOR

OPTION 1  FULL FLOOD REMEDIATION (500-YR)
STEADY INFLOW HYDROGRAPH (500-YR STORM)

4.1

Fig 4.1a Raise Pickering and Ajax Dykes Flooding at 3:30 hours

Flooding at 5:15 hoursFig 4.1b Raise Pickering and Ajax Dykes
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Steering Committee Meeting #4 
Pickering / Ajax SPA 2D Hydraulic Model and Dyke Assessment 

TRCA 
 

NOTES OF MEETING 
 
 

Location: TRCA – Don Room 
 
Date of Meeting: 08 February 2018 (11h00 – 12h30) 
 
Attendees: Craig Mitchell Toronto and Region Conservation Authority (TRCA) 
 Ali Shirazi Toronto and Region Conservation Authority (TRCA) 
 Nick Lorrain Toronto and Region Conservation Authority (TRCA) 
 Qiao Ying Toronto and Region Conservation Authority (TRCA) 
 Sameer Dhalla  Toronto and Region Conservation Authority (TRCA) 
 Nick Saccone Toronto and Region Conservation Authority (TRCA) 
 David Liu GeoPro Consulting Limited (GeoPro) 
 Tim GeoPro Consulting Limited (GeoPro) 
 Abdul Baten Valdor Engineering (Valdor) 
 Bill Coffey Valdor Engineering (Valdor) 
 
 
Introductions 
 
1. Introductions were made.   
 
2. The purpose of the meeting was to review the level of flood protection provided by the Pickering and Ajax 

Dykes along with the geotechnical assessment and preliminary rehabilitation options. 
  
Project Discussions – Summary of Key Items  
 
The following is a brief summary of the key items discussed at the meeting, including any required action items:  
 
3. A presentation was given regarding the current level of flood protection provided by the Pickering and Ajax 

Dykes including the results from the geotechnical assessment and preliminary rehabilitation options.  The 
following is a brief summary of the key findings: 
 

a. Based on current flow information, the Pickering Dyke provides flood protection for the 100-yr 
storm flow and the Ajax Dyke provides flood protection for the 50-yr storm flow.  Both dykes 
were originally designed to provide the 500-yr level of flood protection. 

b. Dyke construction materials are predominantly non-cohesive soil (i.e. sand/sandy gravel), which is 
not suitable for this type of dam facility. 

c. Both dykes are not meeting the required factors of safety (FOS) under a number of loading 
conditions/failure modes as per current standards. 
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d. Due to predominately non-cohesive soil, the potential for failure under full drawdown condition 
for both dykes is considered to be high. 

e. Dyke crest elevations at a number of locations are lower than design crest elevations by up to 10 
cm at Pickering dyke and 33 cm at Ajax dyke, respectively. 

f. A number of preliminary rehabilitation options were investigated to confirm what options can fit 
within the existing dyke footprint and meet the current loading/failure mode FOS criteria based on 
the current level of flood protection provided.  The rehabilitation options included the following: 
(Option 1) – Do Nothing; (Option 2) - Partial Clay Core (within Existing Footprint); (Option 3) – 
Full Reconstruction of Earth Dykes (within Existing Footprint); (Option 4) - Sheet Pile Wall 
Installed at Top of Dykes (within Existing Footprint); (Option 5) – Retaining Walls Installed 
Either Side of Dykes (within Existing Footprint); (Option 6) – Sheet Pile Wall Installed at Wet 
Side Toe of Dykes (within Existing Footprint); and, (Option 7) – Geosynthetic Clay Liner with Rip 
Rap (beyond Existing Footprint). 

g. Based on the identified options investigated, only Options 5 and 6 will fit within the existing 
footprint and meet the FOS criteria.  The estimated construction costs for both Options 5 and 6 are 
high, however, the cost for Option 6 would be considerably less.  The cross sectional flow area 
within the watercourse is slightly reduced with Option 6 and it would need to be confirmed that 
any impacts would be acceptable. 

h. The estimated construction costs for Option 7 are moderate, however, the existing footprint would 
need to be widened by approximately 4 to 7 meters to meet the FOS criteria. 

 
4. Following a series of discussions regarding the rehabilitation options investigated to date, it was agreed that 

Valdor/GeoPro would investigate an option similar to Option 4 but with the proposed sheet pile wall located 
half way down the slope on the wet side of the dyke.  In order to reduce potential impacts on the cross sectional 
flow area within the watercourse, the existing material at the wet toe could be used as fill behind the sheet pile 
wall.  Otherwise, the existing dyke materials would be left in place and the 2:1 slope on the dry side would be 
maintained and not disturbed in order to reduce the number of trees to be removed.  The FOS of safety under the 
various loading/failure mode conditions would be calculated and a reduced FOS would be considered subject to 
acceptable flood risk.  Valdor/GeoPro to investigate a modified version of Option 4. 

 
5. It was confirmed that the acquisition of additional lands to construct the dykes would be extremely challenging 

on a number of fronts and is not considered to be a viable option at this time. 
 

6. Due to the extent of works required to rehabilitate the dykes to the current level of flood protection and better, it 
was discussed whether the proposed dyke improvements should be completed following an EA process.  The 
TRCA indicated that the proposed improvements could be completed in accordance with the Conservation 
Authority Class EA for Remedial Flood and Erosion Control Projects (Conservation Ontario, 2002).  The 
TRCA to review and confirm if this will be required. 

 
7. It was agreed that Valdor/GeoPro will finalize the preliminary options including preliminary cost estimates to 

rehabilitate the dykes to the current level of flood protection (i.e. 100-yr protection for the Pickering Dyke and 
50-yr protection for the Ajax Dyke).  Flood mitigation options to provide the current 500-yr level of flood 
protection and the Regional level of flood protection are to be investigated and included in the Flood 
Characterization and Remediation Report.  Valdor/GeoPro to finalize the preliminary dyke rehabilitation 
options and cost estimates. 

 
8. The TRCA plans to meet with the City of Pickering and the City of Ajax to present the results of the 

investigations to date and to discuss the options that have been investigated.  The TRCA to meet with the City 
of Ajax and City of Pickering. 

 
9. The meeting was adjourned.  
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Notes Prepared By*: 
 
VALDOR ENGINEERING INC. 

 
 
 
 
 
 

Bill Coffey, M.Sc., P.Eng.    
Head of Water Resources 
 
c: All Attendees and project team 
*Any errors or omissions should be reported to the author in writing as soon as possible. 
 
 



From: Bill Coffey
To: "Qiao Ying"; Nick Lorrain
Cc: Abdul Baten
Subject: RE: Pickering Ajax 2D Study - Meeting Agenda
Date: Thursday, March 22, 2018 7:09:00 PM

Hi Nick and Qiao,
 
Please find below a brief summary of our meeting discussions today.  Thank you.
 

1.       Valdor presented the results of the flood characterization and mitigation options.
2.       Discussions were had regarding the flood mitigation options and it was agreed that the three options presented [500-yr Flood Mitigation (Full), Regional

Flood Mitigation (Partial) and Regional Flood Mitigation (Full)] would be included in the Flood Characterization and Remediation Report.  It was discussed
how Flood Protection Landforms (FPL’s) would be required in addition to the proposed bridge/channel conveyance improvements to satisfy MNR criteria for
removal of the SPA from the Regional floodplain.  Given the extensive footprint required for FPL’s, this would not be a practical solution for this area given
the extensive existing development that would be impacted.

3.       The TRCA indicated that more detailed investigations and evaluation of options will be undertaken in a future study following the EA process.
4.       Nick requested that discussion be included in the Flood Characterization and Remediation Report providing justification regarding the necessity for

completing a further study following the EA process.
5.       Nick requested that an overall Executive Summary Letter be included with the final submission tying all three reports together and providing overall

recommendations including next steps moving forward.
6.       The TRCA confirmed that very conceptual figures only are to be included in the Dyke Level of Service and Rehabilitation Report regarding the restoration of

the Pickering and Ajax Dykes.
7.       The TRCA confirmed the urgency to finalize all reports ASAP as deadlines are imminent in order to meet funding criteria.
8.       The MIKE Flood 1D-2D Model Development and Regulatory Floodplain Mapping Report was finalized and hard copies submitted earlier in the week.  The

TRCA confirmed receipt.
9.       It was agreed that the Dyke Level of Service and Rehabilitation Report and the Flood Characterization and Remediation Report would be submitted in draft

form on 02 April 2018 for review by the TRCA.
10.   The TRCA agreed to provide a quick review such that Valdor can finalize the reports and submit ASAP.
11.   It was agreed that Valdor would attend a meeting with the municipalities and the TRCA to assist in the presentation of results and recommendations for this

project.
 
Regards,
 
Bill Coffey, M.Sc., P.Eng.
Head of Water Resources
Valdor Engineering Inc.

From: Bill Coffey 
Sent: Thursday, March 22, 2018 9:43 AM
To: 'Qiao Ying' <qiao.ying@trca.on.ca>; Nick Lorrain <NLorrain@trca.on.ca>
Cc: Abdul Baten <ABaten@Valdor-Engineering.com>
Subject: Pickering Ajax 2D Study - Meeting Agenda
 
Hi Qiao and Nick,
 
Please find attached the Agenda for today’s meeting.  See you then.  Thank you.
 
Regards,

Bill Coffey, M.Sc., P.Eng.
Head of Water Resources
Water Resources / Environmental Engineer
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