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Sweeping for Stormwater 

Pollutant Reduction 

Presented by: Roger C. Sutherland, PE
Pacific Water Resources, Inc. (PWR)

4905 SW Griffith Dr, Ste 100

Beaverton, Oregon 97005

503-671-9709 ext 24

www.Roger.Sutherland@PacificWR.com

Major Take Away Points

Pollutant washoff from paved surfaces like streets 

and parking lots is the greatest single source of 

urban stormwater pollution 

Dirt accumulated on these surfaces is the greatest 

contributor to pollutants that are washed off by 

rainfall transformed to stormwater runoff

Sweepers are more effective at dirt pick-up than 

ever before

Operational characteristics of sweeping like 

forward sweeping speed, broom settings, broom 

maintenance, and fugitive dust controls will have a 

great effect on dirt or sediment pick-up results 

http://www.Roger.Sutherland@pacificwr.com/
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Major Take Away Points

Sweeping improves stormwater quality 

because it removes accumulated 

contaminated material and reduces 

stormwater pollutant loadings 

discharged from the site 

Costs of removing stormwater 

pollutants by pavement sweeping are 

an order of magnitude lower when 

compared to those for structural 

stormwater treatment  BMPs

Major Take Away Points

Pacific Water Resources has the 

experience and tools needed to 

design cost-effective optimum 

sweeping programs and accurately 

estimate pollutant loads and load 

reductions from specific pavement 

sweeping practices implemented on 

specific industrial sites
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Sediment

Heavy Metals - lead, copper, zinc, etc.

Nutrients ïphosphorus and nitrogen

Oxygen Demand

Bacteria and Viruses

Other Toxics - TPH, PAHôs, Pesticides, etc.

Litter and Trash

Studies since the 1960ôs have shown that 

primary pollutants found in urban stormwater 

include:

Background Information

Street Dirt Characteristics

1972 USEPA Study
Water Pollution Aspects of Street Surface Contaminants

Street dirt is highly contaminated with 

urban runoff pollutants

Most street dirt was inorganic mineral 

similar to sand and silt

Most of the pollution is associated with 
the smallest particle sizes of the street dirt

Sampled street dirt from eight different cities 

throughout the U.S. and concluded the following:
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Street Dirt Characteristics

1972 USEPA Study
Water Pollution Aspects of Street Surface Contaminants

Total Solids

BOD

COD

Volatile Solids

Phosphates

Nitrates

Kjeldahl Nitrogen

Heavy Metals (all)

Pesticides (all)

Polychlorinated Biphenyls

>245 microns<43 microns

Fraction of Total Constituent Associated

with Each Particle Size Range (% by weight)

43 ï246 microns
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Why Sweep Effectively?

Stormwater Permit Compliance 
New Stormwater Permit for Industrial Facilities in WA 

requires quarterly vacuum sweeping of paved surfaces

Modified Corrective Action Process in new permit now 

called adaptive management puts an initial focus on 

improving source control BMP effectiveness, for example, 

through changes in the operational characteristics of site 

specific sweeping practices 

If required stormwater monitoring continues to show 

pollutant exceedences of benchmarks than more 

expensive structural stormwater treatment will be needed 

so make the sweeping program effective from the start
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Why Sweep Effectively?

Sweeping is More Cost-effectiveness

A study of structural BMPs by Caltrans estimated the cost 

per pound of pollutant removed (as TSS) as $10 to $60, not 

including land costs.  

Sweeping is the most cost-effective BMP based on dollars 

per pound of pollutant removed from the site stormwater 

discharge

In contrast, PWR studies indicate that regenerative air and 

vacuum sweepers can remove TSS, at $2 to $5 per pound

Number 1 Reason to Sweep

The Number One Reason to Sweep 

Sweeping Can Cost Effectively Reduce 

Stormwater Pollutant Loadings Discharged 

from an Industrial  Site and Reduce or 

Eliminate the Number of  Pollutant Benchmark 

Exceedences That are Observed Through 

Mandatory Stormwater Monitoring  
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What Are Box & Whisker Plots

Box & Whisker Plots

 
Whisker extends 

to 90% of data 

points 

Whisker extends 

to 10% of data 

points  
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Sweeping Reduces Pollutant Loadings

Baltimore Street Sweeping Pilot Study
Copper concentration declined (early results)

Not Cleaned Cleaned
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Sweeping Reduces Pollutant Loadings

Cross Israel Highway (CIH)

Stormwater Quality Study
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Sweeping Reduces Pollutant Loadings

Toronto Canada Roadway

Street Sweeping Study
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Effectiveness of dirt or sediment  

pick-up is the most important 

aspect of  sweeper model 

selection

Sweeper Pick-up Performance

When Sweeping to 
Reduce Pollutant Loadings:

Initial sediment accumulation

- Magnitude

- Particle size distribution (PSD)

Pavement texture and condition  

Sweep along barriers or curbs for best results 

Sweeper Pick-up Performance

Street surface moisture (dry pavement desired)

Sweeper pick-up efficiency is a function of:

Fugitive dust controls improve performance

Forward sweeping speed (4-6 mph desired)

Type of sweeper - regenerative air or vacuum is best

Broom settings and broom maintenance 
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Elgin Sweepers Tested

Pacific Water Resources was asked by Elgin Sweeper 

Company in 2008 to independently design and conduct 

pick-up performance tests of four different sweeper models 

and document the results

PWR had complete control over the test procedures, 

supervised the tests, directly contracted with the laboratory 

doing the sieving, maintained the chain of custody 

regarding the transport of the remaining material collected 

from the sweeper tests and documented the test results  

The sweeper models and types tested were:

Crosswind (NX) (Regenerative Air with air controls)

Crosswind  (Regenerative Air)

Whirlwind  (MV)  (Vacuum)

Eagle (Mechanical tested with & without water spray)

Design a test such that the important test variables are 

truly representative of average real world sweeping 

conditions 

Pick-up Performance Testing Mandate from Elgin:

Pavement  moisture 

Pavement condition  

Initial accumulation and particle size distribution

Curbed street with realistic distribution of 

accumulated material across the street

Forward sweeping speed 

Safe testing conditions

Important Test Variables:

Important Test Variables



10

Unrealistic Performance Demonstrations

Typical Unrealistic Test Conditions

Testing scheduled to occur over a three day period 

during the month of July 2008 in St. Charles, Illinois 

Testing procedure requires initially dry pavement 

conditions

Initial conditions including pavement moisture must be 

identical for each individual test

Test Location & Dry Pavement Conditions are Important

It rains in Illinois during the summer

Problem:

Test under a huge tent erected in a large parking lot 

owned by Elginôs parent company so dry and safe 

conditions will be maintained throughout the test 

period

Solution:

Test Location & Dry Pavement Ensured
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Test Location & Dry Pavement Ensured

Realistic Test Track With Curb

Realistic Test Track Conditions

50 ft long and 2 ft wide

Asphalt pavement

Fair pavement condition

Uneven surface 

Numerous cracks

Cracks are sealed

Safe testing environment  


