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BMPS TO CONTROL COMBINED 
SEWER OVERFLOWS (CSO)

CITY OF PEORIA
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• Peoria built its first sewers in the late 1800s to carry 
runoff away from homes, businesses and streets. When 
indoor plumbing arrived, property owners hooked in 
their sewage lines. 

• By 1931, these combined sewers were connected to the 
Greater Peoria Sanitary District (GPSD) treatment plant, 
but still overflow to Illinois River.

• Improvements completed in the 1990s, some of these 
overflow pipes are inactive.  Only 5 remains.

• EPA has ordered the city to resolve violation and to 
develop a long-term plan to get CSOs as close to zero as 
possible in a 20-year program.

• would cost around $129 million

PROJECT BACKGROUND
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PROJECT BACKGROUND
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PROJECT AREA

Year 1

Year 2

GPSD
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PROJECT AREA
• 18 STREETS

• 39 BLOCKS

• 28,630 LF

• 161 ACRES

• 182 STRUCTURES
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BMP SOLUTIONS

Porous Asphalt

Roadside rain garden/Bumpout

Permeable Pavers

Porous Parkway/

Roadside Swale
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BMP MODELING
• Permeable pavement consists of PaveDrain

arched blocks (approximately 6 inches high) and 
storage volume provided by 6 inches of CA-7 and 
36 inches of CA-1 or CA-7 (porosity 0.40).

• Bump-in consists of 30" storage depth using CA-7 
or CA-1 (porosity 0.4), overlaid by 18" of 
engineered soil media (porosity 0.25).

• Full width porous asphalt will be approximately 6 
inches of pavement, overlaying 42 inches of CA-1 
(porosity 0.40).
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BMP PLACEMENT

• Topography of the roadway

• Upstream area

• Effective design – BMP is series

• Area needed and space available

• Downstream connection, 
Overflow direction

• Construction cost

• Utilities

• Constructability

• Aesthetics

• Village and public 
feedback
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FINAL DESIGN
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FINAL DESIGN
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PERMEABLE PAVERS
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OPTIMIZING PERMEABLE PAVERS PROFILE
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OPTIMIZING PERMEABLE PAVERS PROFILE
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OPTIMIZING PERMEABLE PAVERS PROFILE
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BUMPIN BIO-INFILTRATION TRENCH
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INLET

• Inlets are typically not in absolute sag 
points

• Steep gutters

• At intersections, gutters are steeper

• Is there a combined inlet downstream, 
what is downstream

• What other creative ideas to increase 
inlet capture?

aperture 0.9mm

wire diameter 0.4mm

open area 52%
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PIPES

CONVEYENCE PIPE EQUALIZER PIPE

• They connect two storage units to 
equalize hydraulic grade line and fill 
up storage units, simultaneously and 
efficiently.

• Better to be zero sloped or very close 
to zero

• Perforated pipes are “typically” fall 
under this

• They carry flow and must be 
designed for specific flow from 
upstream to downstream
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POROUS ASPHALT

18



4/3/2023

19

PERMEABLE PAVEMENT
Porous Asphalt

Cost 

Effective 

Quick 

Installation

High storage per 

square foot

More 

Maintenance

Short Lifetime 

9 years

Advantages Disadvantages

Broader and continuous 

infiltration surface area

• raveling – showing signs of premature wear in 

areas of high turning movements

• binding – where high overland flow is reaching 

roadway (intersecting streets, and drive aprons)

• sand veins have caused minor undercutting

• Traffic disruption for repairs
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PERMEABLE PAVEMENT
Permeable Pavers

Looks Good

Comes in different 
colors and styles 

Water treatment & 
storage benefits

Expensive; higher 
installation cost

Binding; pores get 
clogged

Advantages Disadvantages

Does not produce 
“heat-island” effect

No ice formation on 
the surface

uneven surface due to 
settling (can be minimized 
using good construction 

practices)Broader and continuous 
infiltration surface area

• Easy to repair
• Re-use pavers
• Long life cycle

• Minimal disruption in traffic

Noise
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QUESTIONS?•Siamak Malek, PhD PE CFM

•smalek@terraengineering.com
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