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) Advances in Technology

iv for Storm Water Quality and

Watershed Management Applications
EMAC

www.EmacOnsite.com



Overview

« Feasibility Study
« Constraints
« Aerial Overview
« Drone Equipment
« Drone Regulations
« Drone Applications
 GPS and Rover vs Photogrammetry

* Implementation
« Real-time Monitoring
« Water quality, flow, level
« Drone monitoring

 Benefits of New Technology
« Bathymetric survey
 LIDAR options




Feasibility Study: Constraints

Background
* 0.41 Square KM

 Located in

Whitby, ON
« Currently a soy
bean farm |
L r‘ i
Species At Risk
Eastern _
Bobolink Eastern Barn Wood Wood Multiple Bat

Meadlark SW”OW Thrush 5 e Species




Feasibility Study: Constraints

Findings:

* Protected Countryside —
Greenbelt

 Unevaluated Wetland —
setback buffer of 15m

« Central Lake Ontario
Conservation Authority
(CLOCA) regulated lands

 \Water course — buffer is
required

Legend
D Site Boundary
Wetland (September 22, 2017) [l
Wetland Setback (15m)

Watercourse (approximate)

360 Columbus Road West,
Checked By: MP

= Whitby (Brookiin), ON
r__] Watercourse Setback (15m) 1628755 Ontario Limited
Woodland (approximate) ENVIRONMENTAL
SOURCE: DECEMBER 2017
Woodland Setback (10m) ESRI CONSTRAINTS

NAD 1983 Zone 17N 0 70 140 Project No. Figure No.
Greenbelt Lands I eters 17-16648 l 4
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Feasibility Study: Aerial Overview



https://youtu.be/6B4MXyjTu8M

Feasibility Study: Drone Equipment

« Topcon Hiper V Base and Rover
» Topcon FC-5000 Data Collector
« Ground Control Points (GCP) — to be surveyed in
« DJI Phantom 4 Pro with iPad




Feasibility Study: Drone Regulations

« Within Controlled Airspace (Class D — Surface to 3000ft)
* In contact with NAV Canada before and after flight
« Require an Special Flight Operational Certificate (SFOC)
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Oshawa, ON [CZ]
Class D

SFC to 3000ft
(2500t AAE)

BROOKLIN




Feasibility Study: Drone Applications -
GPS and Rover vs Photogrammetry

 Photogrammetry — uses images to make measurements
between objects to create a geometric representation

« Stitches together the images to create one detailed
Orthomosaic image of the area

« Survey equipment to make Geographic

Ground Control Points




Feasibility Study: Drone Applications -
GPS and Rover vs Photogrammetry

Legend

Subject
Areq

Check
Points




Feasibility Study: Drone Applications -
GPS and Rover vs Photogrammetry

Things to Consider:

« QOriginal Ground was
covered with a foot of
vegetation (~0.3m across
the entire site)

 This will affect the Z
elevation coordinate




Feasibility Study: Drone Applications -
GPS and Rover vs Photogrammetry

Point .

2 | 18441 | 183.810 | 0.600
3 | 18457 | 183.890 | 0.680 |
4 | 18345 | 183.490 | -0.040
5 | 18399 | 183.890 | 0.100 | Average Mean Error = 0.1995m
6 | 184.075 | 183.800 | 0.275
8 | 18322 | 183.490 | -0.270 |
9 | 183.565 | 183.700 | -0.135 |




Feasibility Study: Drone Applications -
GPS and Rover vs Photogrammetry

Point GPS/Rover | Difference
Cloud

1 182.48 182.45 0.03

2 182.295 182.12 0.175

3 181.735 181.55 0.185

4 181.69 181.4 0.29

5 181.75 181.71 0.04

6 |181.885] -0.205

182.09

Average Mean Error = 0.085m



Feasibility Study: Drone Applications -
GPS and Rover vs Photogrammetry

Point
omn GPS/Rover | Difference
Cloud

2 | 18079| 18094 | 015 |
181.055 181.19 —0.135 —
—+ T 1s0as | 15091 | o007 ] Average Mean Error = 0.023m
5 181955 18101 | 0945 |
6 |180975| 18091 | 0.065 |
-
(180965] 18113 | -




Feasibility Study: Drone Applications -
GPS and Rover vs Photogrammetry
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Point GPS/Rover | Difference
Cloud
1 180.53 180.44 0.09
2 180.425 180.33 0.095
3 180.54 180.34 0.2 —
7 Tis0325] 18023 1ot Average Mean Error = 0.270m
5 180.44 180.19 0.25
6 180.565 180.22 0.345
7 180.465 179.95 0.515
8 179.94 | 0.545
e

b

o

I -r '-



Implementation: Real Time Monitoring

Single monitoring platform
communicates with multiple
Sensors

Remote communication
« Remotely configured
 Real-time data

Proactive solution for
eliminating unforeseeables

Informed decision making




Implementation: Real Time Monitoring

Wetland (September 22, 2017)
Wetland Setback (15m)

Watercourse (approximate)
I_ | Watercourse Setback (15m)
Woodland (approximate)
Woodland Setback (10m)

Greenbelt Lands

. Monitoring Station (Upstream)
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Implementation: Real Time Monitoring

& Turbidity | & Temperature | @ Specific Conductivity | | € Discharge | & Depth Baro | @ Precipitation | Show All
Turbidity (NTU) Specific Conductivity ps/cm
150.00 60,000.00
50,000.00
100.00
40,000.00
50.00
30,000.00
0.00
20,000.00
-50.00 10,000.00
Apr'i7 May '17 Jun'17 Jul7 Aug 17 Sep"17 Apr'17 May '17 Jun'17 Julnz Aug 17 Sep '17
Temperature (C) m
20.00 30.00
17.50 20.00
15.00 10.00
12.50 0.00
10.00 -10.00
Apr'17 May 17 Jun"17 Juimy Aug 17 Sep'17 Apr'17 May '17 Jun 17 Juiy Aug 17 Sep 17
Discharge fi3/s
300.00 30.00
200.00 20.00
100.00 p 10.00
0.00 0.00
-100.00 -10.00
Apr17 May 17 Jun"17 Jul"7 Aug"17 Sep'17 Apr'17 May '17 Jun"17 Jul'17 Aug'17 Sep'17




Implementation: Drone Monitoring




Implementation: Drone Monitoring




Benefits of New Technology: Bathymetric

* GPS technology combined with
single beam sonar

« Captures the soft bottom of the pond




Benefits of New Technology: LiDAR

LIDAR — Light Detection and
Ranging

Uses near infrared laser in the
form of pulses and returns

Reflects strongly against
vegetation

IMU Sensor (inertial
measurement unit)

Tracks the yaw, pitch and
roll to ensure data
Important for accuracy and
positioning

A <0

C_| D Rol

Yaw v > Yo

To

Normalized Digital Surface Model
(Canopy Height Model)

1st Return 2nd
Minus Return

Last Return




) EMAC

ENVIRONMENTAL
MONITORING AND COMPLIANCE

Bringing Intelligence to Compliance

sales - parts - rental - support

www.EmacOnsite.com
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