
EXCESS SOIL MANAGEMENT TECHNOLOGY
AT THE

TORONTO PORT LANDS
AND

LESSONS LEARNED

REMTECH EAST
MAY 31, 2023



PORT LANDS FLOOD PROTECTION ENABLING 
INFRASTRUCTURE PROJECT OBJECTIVES



THE DESIGN



SOIL REUSE OBJECTIVES
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�‡ Toronto Port Lands soil reuse target of 85% - 850,000m3.

�‡ So far reused ~ 600,000 m3 on-site and ~200,000 m3 stockpiled for reuse.

�‡ Out of ~1,000,000 m3 excavated, ~150,000m3 have been taken offsite.

�‡ Benefit of 800,000 m3 of soil saved/reused = 80,000 round trips to landfill = 400,000km = 10 trips around the 
earth!



SOIL REUSE CRITERIA & REUSE AREAS

PLFPEI Soil Management Plan, Jacobs (2019) 

.2 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.



APPROACH �±ENVIRO. AND GEOTECH STEWARDSHIP

Cloud Based System
�‡ 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

EQuISTM Database 
�‡ 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

Inputs:
�‡ PLFP Topo Survey
�‡ PLFP 33.2 Design 

Limits
�‡ PLFP Geo-Env 

Model
�‡ PLFP Geotech 

Model
�‡ Field Observation 

Data (staining, 
odours, 
geotechnical 
classification) -
(EQuISTM Collect)

Inputs:
�‡ Lab EDD files for 

GeoEnv Reuse 
/Imported/Treated Soil 

Sample Results
�‡ Golder Laboratory

Geotech Reuse / 
Imported/TreatedSoil 

Sample Results
�‡ Imported Soil 

Background Environ 
Reports/Data

�‡ Horticultural Soil 
Quality Reports/Soil 

Sample Results
�‡ Subcontractor QPESA 

Field Observations and 
Data (EQuISTM Collect)

Stakeholder Accessibility Platform:
�‡ Consultant QPESA (Final Approvals)

�‡ Consultant QPRA
�‡ Owner (Waterfront Toronto)

�‡ Construction Manager (Ellis Don) �t QA results



APPROACH �±FACE TO PLACE

Validation By 
Drone Overflight

Validation By 
Survey Rover

Excavation to 
4DIM Model

Data Integration and
Interlink to EQuIS

Precise Position 
& Time Data



WHAT WE BUILT



GRADE CONTROL - OPERATOR



RPS TRACKER



RPS TRACKER



RPS TRACKER



SOIL MANAGEMENT BY DRONE - OVERVIEW



SOIL MANAGEMENT BY DRONE - VOLUMES



SOIL MANAGEMENT BY DRONE - PROGRESS SURVEYS



SOIL MANAGEMENT BY GRADE CONTROL 



STAKEHOLDER DATABASE



STAKEHOLDER DATABASE



STAKEHOLDER DATABASE



STAKEHOLDER DATABASE



LESSONS AND PROGRESS



LESSONS AND PROGRESS

�‡ Incorporating visual planning tools to reference stockpile locations, volumes, 
future reuse potential and progress through approvals.



LESSONS AND PROGRESS

�‡Allowance for additional information that track exceptions, 
specification changes, irregular soil movements on the 
webapp.



LESSONS AND PROGRESS

Soil Truck Tracking Volume 
based on truck counts:
6,300m3 �±wet volume

Measuring Volume by 
Drone Imagery:
�‡5,350m3 �±dry volume 

after dewatering



LESSONS AND PROGRESS
Bathymetric Survey
300mx35m section contains 
15000-18000 survey points!

Visual of Dredging Progress



LESSONS & PROGRESS



LESSONS & PROGRESS

Incorporating our soil re-use 
technologies for ecological 
recovery



TECHNOLOGICAL RELIANCE �±PRODUCTIVE?



HUMAN PROGRESS
OVER 100 YEARS
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