w HANCOGK

Civil Engineers ¢ Municipal Consultants ¢ Established 1911

MEMO

Date: December 9, 2010

To:  Village of La Grange Park

Attn:  Ms. Julia Cedillo, Interim Village Manager

From: Paul E. Flood

Re: Sewer Alternative Recommendations

As requested, we have prepared a preliminary review of projects and programs that can be
implemented to mitigate flooding concerns raised by Village residents. The scope of the review
was limited to issues related to the sewer backup, street flooding, and rear yard flooding. We
reviewed the existing sewer system to identify limitations and evaluate potential improvements
that can be utilized by the Village to address the negative effects associated with stormwater
runoff. Issues pertaining to basement seepage caused by groundwater infiltrating through
foundation cracks were not directly addressed, as these are structural issues of particular
buildings.

The Village’s Sewer System

Ninety-percent (90%) of the Village is served by combination sewers that convey sanitary flow
and runoff from rain events in the same pipes. The primary purpose of the Village's system is to
transport domestic waste, or dry weather flow to the Metropolitan Water Reclamation District of
Greater Chicago’s (MWRDGC) wastewater treatment facilities. The Village’s local system can
be broken down to three types of pipes: collector mains, trunk mains, and outfall sewer mains.
The collector mains are typically located on the north-south streets and collect wastewater from
homes and businesses. The collector mains connect to larger diameter trunk mains that are
typically located on east-west oriented streets. The trunk mains are connected to the Village
outfall sewers located on Woodlawn Avenue in the area west of LaGrange Road and 31" Street
cast of LaGrange Road. During dry days, these outfall mains convey wastewater to the
MWRDGC interceptor sewers, which then convey to their Stickney treatment plant. (Exhibit A)

During rain events, the combined sewer system collects stormwater runoff and conveys it to the
MWRDGC Deep Tunnel facilities and the Village’s overflows to Salt Creek. Currently, when
the Deep Tunnel reaches its capacity, the excess runoff is discharged directly into Salt Creek
through the Village’s five (5) Combined Sewer Overflows (CSO). The Deep Tunnel is one
component of an ongoing construction project by the MWRDGC’s Tunnel and Reservoir Plan
(TARP) to reduce localized flooding and improve water quality for combined sewer systems by
creating a system of tunnels and reservoirs to capture the runoff from these events for subsequent
treatment. The tunnel portion of the system servicing the Village has been completed but the



initial phase of the reservoir, located in Hodgkins, will not be available until 2017. The reservoir
will not be fully completed until 2029.

Sewer System Limitations

Limitations related to the Village combined sewer pipe capacity, the MWRDGC Deep Tunnel
capacity to handle flows, and Salt Creek’s water elevation at the start and during the course of
rainfall events all can be contributing factors to the flooding. The stormwater flows generated
during a rain event arc a function the size of the tributary area, the type of ground cover within
the area, and the intensity/duration of the particular rain event. These factors, and the limited
capacity of the sewer system to convey and store stormwater flows, are the principle causes of
flooding within the Village. During some rain events, sections of the Village's combination
sewer system can reach their hydraulic conveyance capacity. at which time the pipe can no
longer convey water by gravity. When these pipes reach this limit they have become
“surcharged”, meaning that water must build in elevation within the system in order to convey
additional flows through the pipe. The elevation of surcharge within the sewer system is the
determining factor for how many residents experience basement flooding and street flooding
1ssues.

A surcharged pipe within a sewer system can be created by different types of rainfall events that
can affect the sewers capacity.

High Intensity — Short Duration Rain Event

The system can become surcharged during short duration, high intensity events. In these
stances, the Village's smaller collector sewers are the limiting factor in the system. These
smaller pipes do not have the capacity to convey flows from the street and building drains that
are connected 1o the system quickly enough to the trunk and outfall sewers. During these events,
the basement flooding and street flooding occur rapidly and recede over a matter of a few hours
after the event.

Low Intensity — Long Duration Rain Event

During longer duration and less intense events, the MWRDGC may close off the Deep Tunne! as
the capacity of the tunnel is reached. It should be noted that the tunnel represents only 4% of the
planned storage volume for the Tunnel and Reservoir Plan (TARP). As the reservoirs are
completed, the additional storage will allow for the Village™s connections to the Deep Tunnel to
be more effective in reducing in the occurrences of basement flooding during these types of
events.

Afier the Deep Tunnel is closed, the limiting factor during these events is the V illage’s
Combined Sewer Overflows (CSO) to Salt Creek. The Village's CSO capacity can be reduced
due to high water levels on Salt Creek. As the creek’s water level rises, the capacity of the
Village’s combined sewer overflow becomes more restricted. As the combined overflow
becomes restricted, additional sources of flow from the Village are stored in the pipes within the
system. When the volume that can be stored within the pipe is reached, the pipes within the
system slowly surcharge starting from the downstream sections. Typically, the CSO capacity
affects the Village when Salt Creek’s water level is high due to recent wet periods occurring
prior to a long rainfall event of lower intensity.
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Stormwater Runoff Issues
Property owners in the Village experience three distinct types of runoff generated issues during
ramfall events of significant intensity and/or duration.

Sewer Backup - Basement Flooding

The first is basement flooding related to sewerage backup. When the sewer system is
surcharged, sewage can potentially back up through the sanitary service connections into
basements, sub-basements, and crawl spaces where backflow prevention is not in place. (See
Exhibit B). The basement flooding can be the result of either long duration, low intensity events
or short duration, high intensity events. Backflow prevention devices are typically part of
overhead plumbing, but can also be a siand-alone system on a gravity pipe service. (See Exhibit
C). The check valve on either of these systems prevents water from backing up to lower level
floor drains and fixtures (sinks and toilets) during occurrences of surcharge within the Village’s
sewer system. In instances when a check valve is installed on a gravity service it is crucial that
downspouts and sump pump discharges from footing drains be disconnected for the service as
they can potentially create flooding within the protected service.,

Street Flooding

A second concern in the Village is street flooding of si gnificant duration and depth causing road
closures and flooding in adjacent residential buildings. The area south of 31™ Street and east of
[L.aGrange Road is particularly prone to this type of street flooding when high intensity rainfall
events occur, such as those experienced on June 23 and July 23 of 2010. The topography of this
area creates the most severe flooding between Oak and Jackson Street from Barnsdale Road to
Sherwood Road. The runoff from these events can lead to roadway flooding of sufficient depth
to overflow into stairwells and window wells of residential structures. Street flooding is largely
not a result of sewage backup onto the street. Street flooding is caused because the sewer pipes
have become surcharged, which reduces their capacity to receive additional flows. Flooded
streets present 1ssues for pedestrian and vehicles within the area. Drivers may not know the
depth of water that has accumulated on a roadway, in particular when the depth of the flooding
obscures the curb and center line of the streets. In some instances, cars can stall when entering
these areas damaging the vehicle and blocking the roadway. Additionally vehicles moving
through these flooded areas create a “wake” that results in additional water being pushed to
window wells and stairwells of nearby structures. Parked cars can become damaged as water
clevations can rise above the floorboard of the vehicles. The depth of water can also affect the
ability of people to access or leave their property to address tlooding issues in their building.

Rear Yard Flooding

Village residents also expressed concems about the frequency and duration of inundation of their
rear yards. Many residents have experienced an increase in the severity of rear yard drainage
issues. The redevelopment of existing properties by the replacement of residences and addition
to existing structures has increased the impervious area within the Village over the last 15 to 20
years. This increased impervious arca creates greater runoff, with less opportunity for water to
percolate into the ground. This condition is most evident to residents with the lowest rear yard
clevations in the area. Rear yard flooding is experienced year round including during heavy
snowmelts when the soils are not permeable due to frost, In addition to the inconvenience of
limiting property use, some residents experience damage related to their accessory structures
such as garages from repeated inundation of the floor and lower section of these buildings.
Often the residents that are affected bave not completed the improvements to their own property,
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but because they are the lowest area on the block, have an increase in depth and duration of the
flooding.

Improvements to the Storm Sewer System

Flooding issues were formally studied by the Village in 1979, 1986 and 2002, The Village has
implemented scveral projects and programs over the recent years to address flooding within the
community.

¢ The Woodlawn Qutfall Sewer Improvements west of LaGrange Road increased the
conveyance capacity to the Deep Tunnel. Additionally, this project increased the overflow
capacity by increasing the size and revising the outfalls elevation to be above the “normal”
water elevation of Salt Creek.

* The Village’s Storm Relief Sewer Project North of 31% Strect helped reduce flooding within
that area, and increased the available conveyance of the 31% Street outfall sewer for the area
south of 31" Street, by disconnecting some roadway drainage areas from the combined sewer
system. (See Exhibit D)

e The Village’s passage of its Stormwater Management Ordinance implemented improvements
to the Village code by requiring drainage plans to be prepared and approved for increases in
impervious areas due to development. Additionally the ordinance requirement that best
management practices (BMPs) be utilized to address the effects of chan ges in drainage
patterns has mitigated the additional runoff,

It should be noted that an east side relief sewer was proposed in 1986 to reduce the risk of
basement flooding to a level of about 109 ecach vear once the MWRDGC Tunnel and Reservoir
Project is completed. The proposed relief sewer system would serve that portion of the Village
lying east of LaGrange Road and south of 31 Street. The Village has requested re-evaluation of
that project as well as other projects that it may consider to mitigate flooding issues within the
community.

Mitigation Strategies / Options

Attached is a table briefly describing some alternatives to address flooding issues within the
Village. The projects and programs can be considered in whole or in part, and in various
combinations as strategies the Village may want to consider implementing. Also included in this
table are preliminary estimates of cost, where appropriate, and a summ ary of the benefits and
limitations associated with each option.
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