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Streetscape Project
Results in Value-
Added Stormwater

Improvements

BY CHRISTOPHER J. STRITZEL

pringfield, lll., is well-known
for being the hometown of
Abraham Lincoln. The house
where he raised his family, the office
where he embarked on his political career
are all located within blocks of each other
and draw hundreds of thousands of vis-
itors each year. But like many historic
downtown areas throughout the country,
Springfield has stormwater and combined
sewer overflow issues resulting from old
and inefficient sewer infrastructure.

City leaders have long sought relief
for Springfield's overtaxed sewer sys-
tem. But it wasn't until a recent street-

scape initiative, undertaken in conjunc-
tion with the state of lllinois' Bicentennial
Celebration in 2018, that an opportu-
nity presented itself for implementing
an innovative and affordable solution
that would have a significant impact on
area stormwater management.
Springfield's downtown is part of an
1,800-acre watershed served by an
84-inch, brick arch combined sewer (com-
monly referred to as the Town Branch),
the largest combined sewer system in the
city. The sewer was constructed in the
1860s, just years after Lincoln left for the
White House in Washington, D.C. Today,
the outdated and under-sized sewer sys-
tem surcharges during heavy rain events,
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The underhgrc:und detention facility is cnmpriseﬂ of a 2,300-foot network of five-foot diame-
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ter pipes constructed in an 11-foot-deep excavation, and designed to hold 340,000 gallons

of stormwater at maximum capacity. The entire system was wrapped with a geosynthetic clay

liner to protect the pipes from contaminated soils and groundwater, a unique application for a

leading to street closures and other in-
conveniences to businesses as well as
motorists and pedestrians.

Crawford, Murphy & Tilly (CMT) — a
16-office engineering consulting firm that
was founded in Springfield, Ill., in 1946
— was familiar with the downtown sewer
system, having led the CSO Long Term
Control Planning for the city, along with
subsequent hydraulic modeling for the
downtown area. Given the unique location
of the Jackson Street revitalization project,
CMT realized an opportunity to integrate
its construction and funding with an op-
portunity to make major progress on the
city's downtown stormwater issues.

A block of Jackson Street was chosen

for the streetscape revitalization due to
its proximity to the state's Governor's
Mansion. But even more intriguing to
CMT's stormwater experts was that the
Town Branch sewer runs diagonally di-
rectly under the street, and on the other
side of the street sat a recently-vacated
block of city-owned property.

The North Mansion block, which had
once been a thriving location for business

and entertainment, had been abandoned
for more than a decade. The city had
recently purchased the property and de-
molished the last standing vacant struc-
ture. While the city was evaluating pro-
posals for redevelopment of the block, it
also presented an exceptional opportunity
to consider the space below for a highly
practical use — a large underground
stormwater detention facility.

Could the area beneath the existing
vacant block be used to relieve pressure
from the overtaxed Town Branch com-
bined sewer system? Could a design be
provided that wouldn't impede future
development on the surface? And would
all of this even be worth it, since the ul-
timate goal was to mitigate 100+ years
of unrestricted development?

The city began answering these ques-
tions by having CMT update the existing
EPA stormwater management model
(SWMM) to measure the impact of various
detention options. It allowed for the as-
sessment of the incremental benefit the
various alternatives would provide to the
surcharging of the Town Branch sewer
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during various storm events at multiple
locations within the watershed. Improve-
ments to the system were evaluated to
determine the feasibility of implementing
system changes that either would reduce
the volume of runoff or delay the runoff
entering the sewer system.

Alternatives of differing shapes and sizes
were studied, including underground de-
tention beneath the block itself, under-
ground detention beneath the streetscape
improvements, and potential strategic
future above- and below-grade storage
areas both upstream and downstream of
the project site. Results of the model quick-
ly began to validate the incremental benefit
of providing in-line detention storage ad-
jacent to the Town Branch and the benefit
to known problem areas both immediately
upstream and downstream of the pro-
posed project. The model also confirmed

that stormwater would effectively flow
both into and out of the detention system
through an orifice connection.

In addition to the variables to consider
regarding location and size, it became
clear during design that having to accom-
modate combined sewage limited the
system types available to the team for use
on this project. The team focused on de-
signing a network of oversized pipes with
prefabricated fittings and considered ma-
terials such as RCP, PVC, SRPE, fiberglass,
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HDPE and PP. Providing the city with more
than one viable option for system mate-
rials allowed for a competitive bidding
environment. In the end, both ADS's
SaniTite pipe and Contech’s steel rein-
forced polyethene pipe (SRPE) proved to
be the most cost-effective solutions as

alternatives for the system.

Meeting the city's constraints for use
of the space, which included utilizing up
to one-third of the vacant block, the un-
derground stormwater storage system is
the first of its kind for a City of Spring-
field-owned project. The 340,000-gallon
(45,600 cubic feet) capacity system from
Advanced Drainage Systems is connected
to the Town Branch sewer and is expected
to be a significant first step in addressing
surcharging and flooding conditions in
the downtown area during smaller-
intensity rain events by reducing pressure

on the undersized sewer system. But be-

fore that could happen, a significant ob-
stacle had to be overcome.

The project site is located in an area
that has seen a variety of developments
over the past 150 years, including a wool
factory, rubber company, auto service

center and photo studio. These past uses
resulted in contamination of both the soil

and groundwater within the project limits,
presenting a severe design constraint with
respect to the proposed detention system.

Designers were concerned that the con-
taminated soil and groundwater would,
over time, compromise the structural in-
tegrity of the plastic pipe system and/or
rubber gasketed joints.

Since removing the contaminants would
be cost prohibitive, and neither pipe man-
ufacturer would guarantee their pipe
would withstand the effects of the diluted
contaminants, it was determined that
wrapping the entire excavation with a
geosynthetic clay liner would protect it
from exposure to contaminated ground-
water or soil migration. This solution was
selected after collaboration with the local
sanitary district (Sangamon County Water
Reclamation District), which will have re-
sponsibility for maintaining the system.
The liner, supplied by CETGO, is most
commonly found in mines and landfills;
its application in a utility trench setting is
both unique and critical — and ultimately
provided the necessary assurance for this
project to move forward.

The surface of the streetscape project
itself was designed with stormwater in
mind utilizing permeable pavers (from
Belden Brick Company) to help reduce
runoff. In addition to their practical func-
tion, the pavers added to the aesthetics
of the project along with the various
pedestrian-friendly improvements to walks
and crossings and upgraded corridor light-
ing and landscaping.

To help fund the improvements, the city
sought council approval for the use of tax
increment financing (TIF) funds earmarked
for the downtown area. While city leaders
were certain that the streetscape features
would provide value, it was determined
that addressing the flooding problems, an
issue that resonated loudly with citizens
and businesses in the area, would increase

The Jackson Street Corridor project provides
streetscape revitalization and stormwater im-
provements to create a pedestrian-friendly
corridor that will enhance the visitor experi-
ence for tourists visiting Springfield’s histor-
ical sites and provide more opportunities for
outdoor events in the downtown area.
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Jackson Street Improvements
City of Springfield
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the likelihood that the council would be
on board and allocate the needed money.
CMT worked with the city to present the
case to the council, which responded with
$830,000 in TIF funding for the $2.7 mil-
lion project.

The project was coordinated with two
additional downtown enhancement proj-
ects immediately adjacent to this site and
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completed on a fast-track schedule so that
the corridor could be host to an lllinois
Bicentennial Celebration on August 26,
2017. With this tight construction time-
frame, the contractor was given the green
light to proceed with construction in early
March 2017.

Despite heavy rains slowing the project
at the onset, the contractor was able to

The Jackson Street Corridor project provides
streetscape revitalization and stormwater im-
provements through a one-block section in
springfield, lll. The project features the first
city-owned underground stormwater deten-
tion facility.

successfully complete construction of the
sewer and streetscape by the end of June

2017 — ahead of schedule and in plenty
of time for the celebration.

To date, the city has been able to con-
firm that the system has activated on
multiple occasions. Moving forward, plans
are in place to install flow monitors so that
system data can be collected and correlat-
ed with data from the adjacent Town
Branch sewer system. \WWW

About the Author: Christopher J Stritzel, P.E., is a project
engineer with Crawford, Murphy & Tilly. He can be
reached at cstritzel@cmtengr.com.
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The ballasted clarification system has
demonstrated the ability to achieve up to
2-3 times the throughput of existing con-
ventional activated sludge plants by im-
proving settling rates and allowing the
user to run at higher MILSS in the biological
tanks of the activated sludge process.
Significantly improved settling allows for
increases in plant capacity and provides
better effluent quality (comparable to
tertiary filtration) utilizing a plant’s existing
tankage. This high rate clarification strat-
egy provides a cost-effective alternative
to MBR, MBBR, IFAS technologies and
conventional clarifier expansion.

FURTHER IMPROVING SITE
EVALUATIONS

To further explore the advantages of
magnetite ballasted clarification, a com-

Bench tests can be performed on site to quan-
tify the settling enhancement of the process.

prehensive solids flux test program based
on the American Society of Civil Engi-
neers (ASCE) Clarifier Research Technical
Committee (CRTC) protocol was devel-
oped. The advancements achieved with
this pioneering program have now en-
abled the use of State Point Analysis
when evaluating clarifier capacity using
magnetite ballasted activated sludge.
Using this advanced analytical approach,
bench tests can be performed on site to
quantify the settling enhancement that
can be used to better handle wet weather
flows without the need for additional
infrastructure. WWW

About the Authors: Sergio Pino-Jelcic is technical sales
manager for biological process equipment, and Casey
Whittier is global product manager for ballasted settling
technologies at Evoqua Water Technologies.
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