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Chapter 9

Contrary to Conventional Wisdom, Street
Sweeping Can be an Effective BMP

Roger C. Sutherland and Seth L. Jelen

Recent work suggests that street sweeping programs can be optimized to
significantly reduce pollutant washoff from urban streets. The abilities of several
different sweeping technologies to pick up accumulated sediment of various
sizes were evaluated. In addition, the expected reductions in average annual
washoff loads were evaluated using calibrated model simulations of the Simpli-
fied Particulate Transport Model (Sutherland and Jelen, 1993) for two stormwa-
ter sites in Portland, Oregon.

Results suggest that reductions of up to 80% in annual TSS and associated
pollutant washoffs might be achieved using bimonthly to weekly sweepings.
Frequencies and associated reductions would vary with patterns of precipitation
sediment accumulation and resuspension, but it is clear that sweeping technology
can have a profound effect on sweeping results and achieve meaningful runoff
quality benefits.

These results stand in sharp contrast to earlier conclusions dating back to
December 1983. At that time, street sweeping had been found to be generally
ineffective as a technique for improving the quality of urban runoff. This
conclusion resulted from the United States Environmental Protection Agency
sponsored Nationwide Urban Runoff Program (NURP) in which over 30 million
dollars was expended in an intensive three-year investigation of urban runoff
quality at 28 locations throughout the United States (USEPA, 1983).
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180 Street Sweeping Can be an Effective BMP
9.1 Previous Research

The NURP studies of street sweeping effects on stormwater quality
(USEPA,1983) concluded that street sweeping was largely ineffective at reduc-
ing the event mean concentration (EMC) of pollutants in urban runoff. This
conclusion was reached mainly because the street sweepers tested were not able
to effectively pick up very fine accumulated sediments that can often be highly
contaminated.

In general, street sweeping equipment of the era was unable to effectively
pick up the very fine, highly contaminated, sediments that accumulate on
impervious areas such as streets, driveways and parking lots. These same
sediments, located on paved areas that are directly connected to a city’s storm
drainage system, have been identified over and over again as the primary source
of urban nonpoint pollutants entering the receiving waters of the United States.

Broom sweepers of that era removed litter and large dirt particles well, but
contaminants are known to concentrate primarily in the fine particle sizes (e.g.
less than 63 microns). However, these finer and much more pollutant-laden
particles were largely left behind, and moreover, they were left exposed to be
even more readily entrained in washoff since their armoring shelter by larger
sediment particles was removed.

However, recent studies by the authors over a period of four years show
clearly that the NURP conclusions from the early 80’s are no longer valid today.
This is largely because of the considerable increase in street sweeping’s effec-
tiveness at removing the smallest particles. Examples of this improvement
include the following:

1. Evenmostmechanical sweepers (i.e. broom and conveyor belt) now
available are much more effective at picking up fine sediments.

2. Tandem sweeping operations (i.e. mechanical sweeping followed
immediately by a vacuum-assisted machine) have been found to be
even more effective at fine sediment pickup.

3. Regenerative air sweepers have been refined considerably since
their infancy during the NURP era, have also been found to be
effective at fine sediment pickup.

4, A revolutionary new vacuum-assisted dry sweeper has greatly
advanced the technology of fine sediment pickup and containment.

These considerable advances in sweeping technologies result in a need to
re-evaluate the NURP conclusions and incorporate new performance data and
benefits that result from more demanding and water-quality-driven sweeping
programs.






