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Discussion Topics

• Key findings from 2005-2024 Canada-wide SWM pond sediment chemistry survey.

• Comparison of municipal vs 407 ETR SWM pond sediment accumulation rates and 
contamination levels. 

• Lessons learned for potential reductions in municipal SWM pond sediment cleanout 
frequences and disposal/reuse costs. 



Why Is This An Important Topic?

• Ontario has thousands of municipal SWM ponds. 

• Each pond can contain hundreds to thousands of truckloads of sediment, 
with landfill tipping fees ranging from tens of thousands to millions of dollars 
per pond.

• Local landfills are beginning to refuse sediments. Trucking to distant locations 
is costly from financial and global warming perspectives.

• Routine municipal sediment removal may be required every 10-15 years for flood 
control and protection of human lives, property and ecological systems. X



2005-2022 Canada-wide SWM Pond Sediment Chemistry Article
371 Samples Collected from 121 Urban SWM Ponds

• Compared contaminant levels to O.Reg. 406/19 excess 
soil beneficial reuse requirements

• >80% of samples would not be classified as “excess 
soil” due to petroleum hydrocarbons (PHCs) from 
asphalt and >40% polycyclic aromatic hydrocarbons 
(PAHs) from coal tar used to bind/seal asphalt 
pavements.



What are PHCs and PAHs? 

1) Aliphatic PHC Example

PHCs

Straight chains, branched chains, 
non-aromatic rings

Propane

2) Aromatic PHC Example
Single and Multiple Benzene Rings

PAHs
Multiple Benzene Rings

Benzo(a)pyrene

• PHCs contain hundreds of non-toxic and highly toxic compounds
• PAHs are among the most toxic (e.g. carcinogenic, mutagenic, etc.)
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Remember! Liquid vs Solid PHCs Have 
Different Leachability & Toxicity Risks

e.g. gasoline, diesel, jet fuel, creosote, etc.

e.g. asphalt, solidified coal tar sealants, etc.

Higher Risk 
(Liquids)

Lower Risk 
(Solids)



PAH Concentrations are 1000x Higher in Coal Tar than in Asphalt
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2016 MOE Funded Study to Evaluate Coal Tar vs Asphalt 
PAH Sources in Urban SWM Pond Sediments
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180 Sediment Samples collected 
from 61 SWM Ponds 



407 ETR Examples of Street Sweeping 
Practices & Coal Tar Free Asphalt



Hwy 407 ETR SWM Pond Sediment Depth 
Measurements & Road Maintenance Program

• 72 wet SWM ponds across 108 km 
corridor

• 55 are over 25 years old (1997-1999)

• Rest of ponds are on average 20 
years old.

• Total pond area is 26.62 Hectares

• Sediment bathymetry found <15 cm 
layers in every pond.



407 ETR Sweeping and Catchbasin Maintenance

Routine annual sweeping program collects approximately 
1500 tonnes of material:

• Daily sweeping operations along the entire 108 km corridor 
from May to October.

• Entire corridor is swept 8-10x/year 

• Culvert flushing and catch basin sump cleanup of 1/3 of the 
corridor each year.

Additional Insights:
• 407 ETR uses no sand for winter ops at temperatures lower 

than -12C. Deviating from prior MTO standards, preference is 
given to low temperatures anti/de-icing materials.



• 407 sweeping program diverts 1500 tonnes/year of sediment from SWM ponds. 

• Pond sediment cleanout frequencies are approximately every 50 years 

407 ETR Sweeping and Catchbasin Maintenance



Hwy 407 ETR Asphalt Mixes are Coal Tar Free

407 ETR Hot Mix Asphalt follows MTO 
Standards:

• Asphalt mix facilities under NAICS Code 
324121, does not include coal tar manufacturing.

• No coal tar mixes or surface treatments or        
bi-product used along the corridor (including 
granular sealing, or overlays).

• Mixes follow MTO standards for PGAC polymer 
modified asphalt mixes for higher performance at 
high and lower temperatures.

• Uses Recycled Asphalt Product (RAP) 
Pavement material from tested equivalent 
freeway mixes. Sampled and tested by 
manufacturers.



2018 407 ETR SWM Pond Sediment Chemistry Study 

Pond #1 Pond #3

Pond #2 Pond #4

Concrete Runoff Asphalt Runoff

20+ Year Old Ponds Have Never Been Cleaned Out & Had <0.15 cm of Sediment



407 ETR SWM Pond Sediment - F3 PHC Exceedances of SCS & ESQS

460
350 370

150

360 440 440
650

970

1490

730 770

0

500

1000

1500

2000

F3
 (m

g/
kg

)

Pond #1 Pond #3 Pond #4Pond #2

Table 1 SCS & 
2.1 ESQS 
All land uses

Concrete 
Highway

Asphalt 
Highway

Non-detectable PAHs

Inlet Centre Outlet Inlet Centre Outlet Inlet Centre Outlet Inlet Centre Outlet

Non-detectable PAHs Non-detectable PAHs Detectable PAHs did not 
exceed any soil standards



Conclusions

• SWM ponds located in coal tar free areas are less likely to exceed Excess Soil 
standards for PAHs, which improves beneficial reuse options.  

• Sweeping programs can significantly reduce cleanout frequencies and costs



Questions?
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