Emerging Stormwater Issues and
Challenges:

b Spllls I\/Ianagem nt




Acknowledgement

MOE Spill Action Centre
City of Toronto

Toronto and Regions Conservation
Authority

Great Lakes Sustainability Fund
National Water Research Institute

Natural Science and Engineering
Research Councill



Presentation Outline

What is spills and their impacts?
Spills management strategy
Spill database

Statistical and spatial analyses
Preventive and control plans
Conclusions

Recent research



Introduction

What is a spill incident ? ? ?
“ ... adischarge into the natural environment,
from or out of a structure, vehicle or other
container, and that is abnormal in quantity In

light of all the circumstances of the discharge’

b/

S.A.C. 1992

Wet spills — during rain

Dry spills — no rain




Toronto Star: March 18, 2003

A Mississauga company will pay $35,000 in fines for an oil

spill that contaminated water quality in a nearby creek
and was not reported to authorities, an Ontario Court
Judge ruled Friday. XXX Ltd. was fined for
discharging materials that impaired water quality in Little
Etobicoke Creek, as well as for failing to inform
the MOE of the spill. An additional will be paid
to the Toronto Wildlife Centre because of charges laid by
Environment Canada under the Migratory Birds Act.



Gasoline Spill Incident




Underground Storage Tank




Residential Heating QOil Spill




Other Sources of Possible Spill Events

* Aviation
M‘ * Petroleum Refinery

* Marine Vessels

« Motor Vehicles

e Service Station

* Transport Truck

 Train / Rall

* Residential areas




Other interesting spills

California Tar Spill California Red Wine Spill




Other interesting spills

Beer Spill

MD Flour Spill



Other interesting spills

Las Vegas Pig Spill

Las Vegas Pig Spill



Environmental Impacts

Deaths of Wildlife

Part of food chain/web
7
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Spill Management Approach

Compi
relatec

Spatia

ation of spill database and other
data

analysis of spills

Statistical analysis of spills

ldentification of spill prone sewersheds
and spill characteristics

Development of comprehensive spill
management plans.
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Comprehensive Spill Management Framework

Characterization of Spill Characteristics

Spill prevention Spill control Emergency
response and
cleanup

Education and Inlet control

training using oil |dentify spill

interceptor prone areas

Preventive ; Allocation of

Maintenance End-of-pipe resources for

pond retrofit

spill response

Cleanup
technigues




Spill Records

Ministry of the Environment’s Spill Action
Centre.

Records started in 1988

14,000 oil spills (1988-2000)
9,000 chemical spills (1988-2000)
2,700 hydro spills (1993-1999)
CN spills



Spill Database

 Microsoft ACCESS database with
geocoded data.

* Link to Geographic Information System for
spatial analysis
« Enable data update and statistical analysis



Statistical Analysis of Spill Characteristics

Percentile oil spill event volume in the City of Toronto

Location Event Volume (L)

95% 90% 85% 80% 75%
Gas Station 300 105 100 50 45
Parking 800 450 250 200 160
Road 450 350 225 180 110
Storage Depot 2200 1000 600 450 300
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OIl Spill Control Devices

grease separator (for sanitary)
water separator (for storm)
grit separator (for storm)



Spatial Analysis of Spill Characteristics
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Spatial Analysis of Spill Characteristics
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Stormwater Pond Retrofit for

Oil Containment

Qil spills draining to SWM ponds
® Oil spills
[ SWM Ponds

Uncontrolled oil spills at sewer outfalls
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Spatial Analysis of Spill Characteristics
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Proposed Spill Control Location

Major Sewers that Flow to current oil interceptor




Humber Creek Qutfall




Design Criteria for Spill Control

Design baseflow = 120 L/s
Target gasoline
Design temperature =10 C

Floatables and sediments should be captured
Inside the device

Storm <

Tunnel /
Oil-water
Separator




Triangular Lateral Spillway Channel
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Modified Tilted-Plate Separator

Triangular Diversion Channel
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Modified Tilted-Plate Separator

m
25
~
Q
=
o
@
=
(o]
[{e]
~
o ‘ 1.745 m
Outlet Inlet c
[{e]
£ S
o
s} /
0.5
< 15
{0 R
N
£
15m —<] o
AN , \
) \/
o
0j5\ o /
——0.7m
4‘ 54m

Separator

27m




Physical Model Study

What Is the maximum flow
through the separator?

What Is the effect of backwater
effect on the hydraulics of the
separator?

Can light and heavy objects be
trapped inside the separator under
all flow conditions?




An Outfall Oil/Water Separator




Maximum Flow through the Separator
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Flow profiles at the model
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Flow profiles at the model




Light Particles




Pollution Prevention




Storage Tank With Surrounding
Concrete Dike




Containment Equipment




Clean Up Materials

Absorbent
Material

Absorbent Pad




Summary and Conclusion

- Spills management is important in urban
areas.

- A spills management approach should
focus on compilation of database, analysis
of spill event characteristics, development
of pollution prevention and control plans,
development of spill response systems.
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Web-based GIS Assist Urban Spill Management
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