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Redistribution of Street Dirt During Street
Cleaning

743 Removal
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Particle Size Distribution of Street Dirt
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Street Dirt Chemical Quality (mg/kg)

(Milwaukee, WI; San Jose, CA; Bellevue, WA ; Toronto, Canada; Reno, NV;

Champaign, IL) Size Distribution of Total P in

Phosphorus (P) 400 — 1500 Street Dirt
Total Kjeldahl Nitrogen |290 —4300

Chemical Oxygen 65,000 — 340,000
Demand

Copper
Lewa 7
e
Cadmium (Cd)

pl=em ]

Chromium (Cr) 31-180

Pitt, Bannerman, and others

- DN EEO

25-63 63-250 >230 Leaves
Microns

Sawtooth Pattern Associated with

Deposition and Removal of Particulates

@ Period of
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Street Street Street sampling
cleaned cleaned cleaned
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1 Sartor and Boyd Washoff Plot
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Washoff Plots for Heavy Rain Intensities, Dirty Streets,
and Rough Pavement Textures
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Suspended Solids Concentrations during
Washoff Tests

Particulate residue (mg/1)

Raln (mm)

Pitt 1987

Ratio of Available SS to Total SS
Street Dirt Loadings

I =0.08 ¢+ 0.04
T = -0.08 + 0.05

T = 0.097 + 0.04(I) - 0.04(T)

A

(high and rough) : Y = 0.10
(high and smooth): = 0.18
(low and rough) g = 0.02
(low and smooth) : = 0.10

Pitt 1987

Dissolved Solids Concentrations during Washoff
Tests
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Particle Size Distributions during Washoff
Tests
(high rain intensity, clean and smooth streets)

Percent of particles less than size, by volume
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Pitt 1987

Rain, Flow, TSS Data:
U.S. Hwy 45 Site, Milwaukee, WI — March 3, 1976

Source: FHWA 1981

SUSPENDED $OLIDS CONCENTRATION, mg/|

cois ons ozie LT
Time

€c) POLLUTOGRAPH - CONCENTRATION




Washoff of Highway Runoff, Washington,

D.C.

Solids (ng/1]

Shaheen 1975

otal and Solible Metals (g/1)

Rainfall vs. Washoff of Pollutants, Cincinnati, OH,

USA

ADT = 150,000 (Sansalone, et al. 1996)
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Typical Stormwater Particle Size Distributions for Outfall Samples
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Particle Size Analyses Using Video Microscope and Computer

Particle Size Analyses Using Coulter Counter Multi-Sizer 2
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Copper Associations by Particle Size
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Original Sartor and Boyd (1972) Accumulation Curves
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Total Particulate Loading , Keyes — Good Asphalt Total Particulate Loading , Keyes — Oil and Screens Test
Test Area

A-wheel mechanical street sweeper reasing medien particle size ()
assites mechanical street sweeper n e ()

State-ot-the-art mechanical street sweeper

-1 pass
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Total Solids Accumulation Since Last Deposition and Accumulation of Street Dirt

Cleaning
|

OIL / SCREENS

Lost to Air

Keyes - oil and screens

Accumulation

= Downtown - poor asphalt {winter only)

Keyes - good asphalt

Total Soilds Street Loading (Ib/curb -mi)

Lost to Air

TOTAL SOLIDS STREET LOADING (ib,

Deposition

Acelmulation Pitt 1979

GOOD ASPHALT

Days Since Last Cleaned




Particle Resuspension Rates Caused by Vehicle

Passage for an Asphalt Road

FRACTION OF PARTICLES RESUSPENDED
FROM THE ROAD PER VEHICLE PASS

Example Deposition
(many studies)

Reno, NV, smooth and good condition
San Jose, CA, good condition

Castro Valley, CA, mod. condition

Ottawa, Ontario, mod. condition, indus.

Toronto, Ontario, mod. condition, resid.

Bellevue, WA, smooth, heavy traffic
San Jose, CA, oil and screens overlay

Ottawa, Ontario, rough

Measured Fugitive Dust Losses from

Streets, San Jose, CA

e Keyes, good
to tracer
asphalt

Keyes, oil and
screens asphalt

Tropicana, good
asphalt

10

VEHICLE SPEED (mph)

6 1b/curb-
mi/day

4 Ib/curb-
mi/day

6 1b/curb-
mi/day

0.33 grams/vehicle-
mi

18 grams/vehicle-mi

2.5 grams/vehicle-
mi

Pitt 1979

and Accumulation Rates

Days to
max. load




Dimensions of Optimally-Designed Catchbasin

gradog cover
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PEAK HYDRAULIC EVENT
CONDITION

Box Plots - Catchbasin with Sump
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Comparison of Suspended Sediment at Test and Control
Sites for Swept and Unswept Periods

©Test Site
“ Control Site

y =2.3707x

2 o
R"= 03852 y = 1.7437x

No Sweep R? = 0.2872

600 800 1000 1200 1400 1600 180(

Control site s.sed (mg/l)




Particulate Residue Removals for Phosphorus Removals for Candidate

Candidate Control Programs Control Programs
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10 20 30 40 10 20 30
Percent Reduction Compored.to Current.Progrom Percent Reduction Compared to Current Program

Conclusions
Sediment in urban streams is a serious problem.
Rains only remove a small fraction of the total
particulate load from paved surfaces, mostly the smallest
particles.
Street cleaning only removes a small fraction of the
street dirt loading, mostly the larger particles.
The accumulation rate is much less than expected due to
residual load.
Particle size distributions at outfalls are mostly made up
of small particles (larger particles that wash off
accumulate in sewerage)
Particle size distributions of source area sheetflows have
large particles, but many of these aren’t effectively
transported to outfalls.
Most models are out of balance on source area
contributions.




