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SOIL MANAGEMENT
TECHNOLOGY
AT THE TORONTO PORT LANDS



PORT LANDS FLOOD PROTECTION ENABLING
INFRASTRUCTURE PROJECT OBJECTIVES



THE DESIGN



SOIL REUSE OBJECTIVES

 O.Reg 406/19 promotes the ‘beneficial reuse of 
soil’ and diversion from landfill.

 Total Excavated ~ 1,354,000 m3

 Soil Disposed 310,500 m3

 Soil reused or stockpiled for reuse 1,043,500 m3

 ~78% reuse



SOIL REUSE OBJECTIVES

BENEFIT OF 1,000,000m3 OF
SOIL SAVED/REUSED?

 100,000 round trips to landfill

 6,000,000 km at avg. 60 km round trip

 ~ 150 TRIPS AROUND THE EARTH!

 ~ 875 Tonnes in CO2 Emissions Saved



SOIL REUSE CRITERIA & REUSE AREAS

“Digital tracking will include, at a minimum, the following time-stamped criteria 
for each truck used to move soil or debris material from or within the 
excavation area shown in the drawings or otherwise identified, commencing 
with the excavation of source material from the excavation area, and/or the 
placement of material in a temporary stockpile:

.1 Unique haul truck identification such as license plate number, registration
number or Ministry approval number.
.2 Load source location (GPS with submeter accuracy coordinates or origin
identification), including depth and/or elevation range.
.3 Load volume.
.4 Qualitative assessment by Subcontractor of the moisture content (e.g., wet, 
dry, moist, etc.)
.5 Load soil type (e.g., sand, fill, silt, etc.)
.6 Load source soil excavation category as defined on Drawing 4-E-1
.7 Drop location (spatial coordinates of fill placement) and approximate lift
thickness and elevation.”



CONSTRUCTION METHODOLOGY

PLFPEI Soil Management Plan, Jacobs (2019) 



APPROACH: ENVIRO & GEOTECH STEWARDSHIP

Inputs:
• PLFP Topo Survey
• PLFP 33.2 Design 

Limits
• PLFP Geo-Env Model
• PLFP Geotech 

Model
• Soil Movement 

Identifiers
• Geofence Extents

Inputs:
• Lab EDD files for GeoEnv 

Reuse /Imported/Treated Soil 
Sample Results

• Golder Laboratory
Geotech Reuse / 

Imported/Treated Soil Sample 
Results

• Imported Soil Background 
Environ Reports/Data

• Horticultural Soil Quality 
Reports/Soil Sample Results

• Subcontractor QPESA Field 
Observations and Data 

(EQuISTM Collect)

• Uses PLFP design models
to generate Excavation, Stockpile and 
Backfill x,y,z coordinates

• Generates unique source identifier ID 
(reuse & imported materials)

• Maintains unique source ID and adds 
stockpile identifier ID (soil, non-soil 
debris, peat, waste)

• Maintains unique source ID and 
stockpile ID and adds backfill 
identifier ID

• Generates Daily As-Built reports
• Date & Time stamped truck tracking
• Load Reports
• Movement Productivities

• Compares GeoEnv results to 14 PLFP 
Bulk Reuse or Imported Soil Criteria 
and SPLP Leachate Criteria

• Compares Geotechnical results to 4 
PLFP soil type criteria

• Compares Horticultural results to 
PLFP horticultural criteria

• Retains unique stockpile identifier 
ID adds sample IDs

• Includes Subcontractor QPESA 
approval recommendations to 
Consultant QPESA

• Date & Time stamped

GPS BASED SYSTEM EQuISTM 
DATABASE/WEBAPP

STAKEHOLDER ACCESSIBILITY PLATFORM
• Consultant QPESA (Final Approvals)

• Consultant QPRA
• Owner (Waterfront Toronto)

• Construction Manager (EllisDon) – QA Results



SOIL MANAGEMENT: GRADE CONTROL



SOIL MANAGEMENT: DATABASE



SOIL MANAGEMENT: TRACKER



SOIL MANAGEMENT: ANALYZER



SOIL MANAGEMENT BY GRADE CONTROL



SOIL MANAGEMENT BY GRADE CONTROL



SOIL MANAGEMENT BY GRADE CONTROL



STAKEHOLDER DATABASE



STAKEHOLDER DATABASE



STAKEHOLDER DATABASE



STAKEHOLDER DATABASE



SOIL MOVEMENT TRACKING



SOIL MOVEMENT TRACKING



SOIL MOVEMENT TRACKING



SOIL MANAGEMENT SURVEY ANALYZER



SOIL MANAGEMENT BY DRONE: VOLUMES



SOIL MANAGEMENT BY DRONE: PROGRESS SURVEYS



SOIL MANAGEMENT BY DRONE: PROGRESS SURVEYS



CHALLENGES TO SOIL REUSE

1. Stockpiling Space and Balancing
Excavation with Fills

2. Environmental AND Geotechnical Considerations, 
Changing Goal Posts and Stakeholder Buy-in

3. Barriers of Entry to Sophisticated Tracking
Technology and Future Expectations



STOCKPILING SPACE



STOCKPILING SPACE



GEOTECHNICAL CHALLENGES



STAKEHOLDER BUY-IN!



STAKEHOLDER BUY-IN!



BARRIERS OF ENTRY



THANK YOU

SAJID ALIMOHAMED P.Eng. PMP

Senior Project Manager
QM ENVIRONMENTAL
416-272-4111
Sajid.Alimohamed@QMEnv.com
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