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Outline

* Clogging and
conventional
approaches

e Surface Treatments

* New maintenance
approaches for PICP

* Winter salting and
safety




Clogging



Street Sweeper Options



Mechanical Sweeper




Regenerative Air Sweeper
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Vacuum Sweeper







Evaluating Surface
Treatment
Approaches
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Maintenance

Surface treatment




Did maintenance improve surface
infiltration?

Pre-Maintenance

Number  # Censored Percent Min.jinﬁltration Max Infiltration  Median  Standard

of tests  Observations Censored (%) IMD:L{mmfhr) (mm/hr) (mm/hr) Deviation

PICP1 27 19 70 30 184 61 35

PICP3 18 10 56 30 639 47 200
PICP4 18 0 0 318 4768 1606 1134

Post-Maintenance

PICP1 27 16 59 34 1441 78 266
PICP2 27 12 44 66 6983 87 1645
PICP3 18 1 6 73 4912 619 1380

gepy 27 8930 M T3 s

PICP 4 JEE 0 0 773 8689 2595 2310
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PICP3

PICP4

Pre- Infiltration

Post-Infiltration

\o\\“. .

Infiltration Rate

(mm/hr)

W <100
{100 - 150
[1150- 300
[Z1300- 500
[ 500 - 1,000
[ 1,000 - 2,500
[ 2,500 - 3,000
[ 3,000 - 4,000
(14,000 - 5,000

<50
[ 800 - 1,200

[£11,200 - 1,600
(11,600 - 2,000
(32,000 - 2,200
[ 2,200 - 2,600
[ 2,600 - 3,200
[ 3,200 - 3,800
[ 3,800 - 4,800
[14,800 - 8,700

Pre- Infiltration

Post-Infiltration| .

Infiltration

Rate (mm/hr)

W <75

[ 75- 100

[C]1100- 125
[]125-150
1150 - 200
[ 200 - 250
[l 250- 350
[ 350- 450
[C]>450




Was adding
surface treatment
effective?

Locati
on

PICP1 Power broom
PICP 2 No impact
PICP 3 No impact

PICP 4 Power broom
and Power
wash




New Approaches to
Maintenance



» Street-sweeper availability

* Too big

* Inconsistent performance




2017 PICP
Test Pa




Maintenance
Approaches

* Power Washing

e Cyclone

e Stormwater Utility Vehicle
e Typhoon

* Vacuum-only

* Cohesive Sediment

* Preventative
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Test Site

Conventional Asphalt Plot

* Road Salt - Standard Application Rate
(10 Ib/1000ft?)

PICP Plot 1
* Road Salt - Standard Application Rate
(10 Ib/1000ft?)
PICP Plot 2

* Road Salt - Low Application Rate (5
Ib/1000ft?)

PICP Plot 3

* Road Salt Pre-Wetted with Beet Juice -
Standard Application Rate (10
Ib/1000ft?)

PICP Plot 4

e Road Salt Pre-Wetted with Beet Juice >
Low Application Rate (5 Ib/1000ft?)




De-Icing Materials

BT L R SafeStep if

Road Salt: '. go :. L ‘.‘, . o . > 4 5 : <
* Conventional NaCl available i ; %

from hardware stores

Road Salt Pre-Wetted with Beet Juice ¢ S
* Using same conventional NaCl p SR AL b RGN Y
from same bag
* Beet juice product is Fusion
Liquid De-Icer
* Beet juice mixed at 14 L per
metric ton of salt

(as recommended by
manufacturer)




Slip Test Mark
1B

Simulates a pedestrian slipping




Slip Alert

Simulates a vehicle skidding




Monitoring Equipment

. Conductivity Sensors (CT2X)
2. Camera (CCFC)

3. Surface-Mount Thermistor Temperature

Sensors (110PV)

Infrared Surface Temperature Sensors
(Surface Sentinel)

. Snow Depth Sensor
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After Shovelling

Salting Test (after 17cm of Snow

Next Day




After Shovelling

Salting Test (after 17cm of Snow

After Salting




Salting Test (after 17cm of Snow

After Salting
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Questions?

Dr. Jennifer Drake
Email: jenn.drake@utoronto.ca

Twitter: @StormWater_TO
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