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EXECUTIVE SUMMARY

The Village of Mount Prospect  (Village)  contracted Burns  &  McDonnell Engineering Company,  Inc.
Bums & McDonnell) to determine the reasons for the significant impacts to the Village that occurred
with the July 23,  2011 storm event and identify potential improvements to the Village's stormwater
management system that would help to diminish the impact that a future storm of this magnitude would
generate.   The Village provided storm flood survey information to Bums  &  McDonnell which was
gathered from the residents through an extensive public outreach program.   This outreach program
included having Village employees and Burns & McDonnell representatives visiting residents' homes or
contacting them via telephone to gather information regarding the magnitude and type of flooding
experienced by each affected resident.

Further, the intent of the study was to quantify and analyze the various drainage basins within the Village
based on the findings of the flood surveys.  Using the information gathered, areas that experienced the
highest density of flooding were selected to be studied in greater detail using hydraulic modeling

software.  Basins that were not modeled were analyzed based on the types of flooding reported in each
area.  This study is intended to some as a tool to assist the Village in evaluating and prioritizing capital
improvements and in maintaining its storm and combined sewer system, as well as its separate sanitary
sewer system.

It is important to emphasize that the July 23 storm was an extreme rain event in terms of rainfall
intensity and quantity.  According to the hourly rainfall data obtained from the rain gauge at Chicago
O'Hare International Airport, a total of 6.78 inches of rain fell during the peak 3 hours of the storm.  Over
a 24 hour period,  a total of 8.27 inches of rain fell over the area.   The storm can be classified as
approximately a 400 -year storm (or a storm that has a probability of occurring once every 400 years)

based on the 3 -hour peak intensity and volume of rainfall.  Current industry standard is to design a typical
storm sewer system to handle a 10 -year storm event using Bulletin 70 Rainfall Data.  Much of the Mount
Prospect storm and wastewater collection system was constructed prior to when these standards were
implemented, and as such, may have a lower conveyance capacity.  This circumstance is typical for older
communities including the City of Chicago and most "inner ring" suburbs.  Therefore,  flooding of the
local conveyance system during a storm with a magnitude like that of the July 23 2011 storm is
unavoidable.

A low end conservative estimate of the capital cost to mitigate the flooding from an event similar to the
July 23" storn using public sector improvements only is in excess of $200,000,000.  This cost would
include the construction of relief storm sewers, combined relief sewers, underground detention, sanitary

relief stations and other related improvements.   Purchasing property to create additional detention would
increase these costs further.  Additional operation and maintenance costs would also be incurred by the
Village.  Even with all these improvements, protection against sewer backups from a storn event similar
to the July 23' 2011 event would not be as reliable as private property improvements such as installing
overhead plumbing or backup prevention systems.

The
Village performs a very thorough maintenance and flood relief effort on an ongoing basis.

Inspections of the stormwater system curtails at detention basins and creeks are made on a twice a year
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basis.  In addition each of the Village's wastewater collection system basins is inspected and maintained
on a regular and systemic basis.  Further, since 1990, the Village has spent over $25,000,000 in flood
relief improvements,  and has significantly reduced infiltration and inflow of stormwater runoff to its
separate sanitary sewer system.  These efforts have provided a significant benefit to the Village; greatly
reducing the frequency and magnitude of flooding incidents.  Nevertheless, sanitary backups and surface
flooding occurred in many of the areas where improvements have been made simply due to the magnitude
of the July 23` 2011 storm event.

While there are areas where frequent surface flooding can be diminished by upgrading the public
conveyance systems,  the most effective solution to minimize sanitary backup is to make private
sector improvements.   Making strictly public sector improvements is cost prohibitive,  and there are
likely structural integrity and capacity issues in private sector piping that would still remain problematic
even if the public sector sewer main could accept all of the water.  Further, the MWRDGC receiving
system has a limited capacity. Increasing the capacity of the Village's sewers may be rendered ineffective
by restrictions caused by the MWRDGC receiving system.  It is important to note that neither public
nor private sector improvements will alleviate all flooding should an event similar to the July 23'
rainfall occur.

Private sector improvements that can be made to mitigate flooding impacts include the following:

Disconnection of foundation drains and installation of overhead plumbing in 379 buildings/homes
that reported sanitary backup.

Inspection and repair of foundation walls through which seepage occurred in 177
buildings/homes.

For the 203 properties that experienced surface flooding during the July 23`  storm event,
inspection of property drainage including all gutters, downspouts and locations of sump pump
discharge to make sure that surface drainage is directed away from the residence.  This may also
help minimize seepage.

For the 142 properties where sump pump failure was experienced inspection of the sump pump
system to make sure that it is working and has adequate capacity.   After completion of the

inspection install a secondary sump pump,  if needed,  and a battery backup and/or emergency
generator if system.

The budgetary cost for the disconnection of foundation drains and the installation of overhead plumbing
in 379 buildings/homes is $9,475,000, based on an average cost of $25,000 per building/home.

Development of costs for mitigating flooding resulting from sump pump failures through the installation
of a secondary sump pump and an emergency battery backup and/or emergency generator for the 142
buildings/homes that reported sump pump was not determined as part of this study.  It is recommended
that each property owner contact a company that specializes in providing sump pump inspections and
emergency generator installation to mitigate sump pump failures.

is
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Cost for mitigating flooding from seepage and private sector surface flooding in these basins was not
determined as part of this study.  It is recommended that each property owner contact a company that
specializes in mitigating basement flooding caused by seepage.

Based on the results of the flooding questionnaires, additional assessment and hydraulic modeling was
performed for several areas where the most severe and geographically concentrated amount of flooding
occurred.  Based on this additional assessment improvements to upgrade the capacity of the existing
combined and separate sewer systems were developed.   Budgetary costs for implementing these public
sector improvements are $14,440,000.

Several separate sewer areas were also identified for additional assessment.  These areas have a relatively
low occurrence of reported flooding;  however several localized areas of concentrated flooding were
reported.  A budgetary cost for completing the recommended evaluations is $28,000.

Cost Summary

The total budgetary cost to implement the recommendations presented in this study is $23,943,000.  A
breakdown of these costs is presented in the following table.

Summary of Recommended Stormwater Management Improvements

Area Type of Improvement Improvement
Budgetary

Cost

Harlon Heights
Public Sector

Storm Sewer Improvements for 25-
1,500,000

Subdivision year Level of Service
I -laden Heights

public Sector
Sanitary Sewer Improvements for

105,000
Subdivision 25 -year Level of Service

Isabella Street Area Public Sector
Combined Sewer Improvements for

12,500,000
25 -year Level of Service

Lonnquist Boulevard
CS31 Combined Sewer

Area
Public Sector Improvements for 25 -year Level of 200,000

Service

Lonnquist Boulevard
Public Sector Adding Inlets and Televising 135,000

Area

Village -wide Private Sector
Disconnection of 379 Foundation

9,475,000
Drains with Overhead Plumbing

Further Investigation
and Additional

Basin

d Illinois

Basin

erica

Basin

SS45 an
28,000

Analysis
d Illinois American Basin

Total 23,943,000

sw.a
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1.1 PURPOSE

1.0 INTRODUCTION

On July 23' 2011 the Village of Mount Prospect experienced an historical rain
event, which caused widespread flooding and disruption throughout the Village.
In the aftermath of the storm, the Village hired Bums & McDonnell to assist

with and review field reconnaissance data from Village -wide surveys, quantify
the flooding impact,  determine the cause of flooding,  evaluate potential
solutions,  develop cost- effective recommendations to mitigate flooding and
complete a cost - benefit analysis regarding the feasibility of implementing
public and private sector solutions.

m ,

As part of the study each of the 107 combined and separate sewer basins cso<'     
w.

individual drainage areas with one outfall to a receiving stream or Metropolitan
Water Reclamation District interceptor sewer)  within the Village were to be
analyzed for causes and patterns of flooding and drainage issues.
Recommendations for managing flooding for each Village resident that j

responded to the Village -wide survey were to be made.   Detailed hydraulic
modeling performed for several combined and separate stormwater basins that
experienced significant flooding as a result of the July 23r 2011 storm event
July 23' storm event)  was to be performed to assist in the development of rt 1.
potential solutions for mitigating flooding.  The scope of work,  findings, and
recommendations developed as part of the 2011 Comprehensive Stormwater  —
Study are presented in the following sections of this document.

Typical Sewer Basin
1.2 SCOPE

The detailed scope of the project includes the following:

Public Outreach - Analyzing the results of the phone and home to home surveys performed.
Organizing and presenting public meetings to discuss and educate the Village Board and
general public about stormwater management in general and specifically the intricacies of
Mount Prospect's stormwater management system.

Field reconnaissance and observation  - this includes walking identified areas of drainage
concern,  inspecting structures,  outfalls,  and evaluating the overall drainage condition of the
Village.

Quantifying the July 23' storm event and evaluating its impact on the Village.
Developing recommendations, whenever practical, for residents impacted by the July 23' storm
event.

Detailed hydraulic modeling of stormwater basins with severe flooding, including modeling the
July 23 storm and several standard design storms in stormwater basins that experienced severe
flooding.

Modeling of proposed public sector solutions for areas where the level of service of the existing
stormwater management system is deemed severely inadequate.
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Cost(henefit analysis to illustrate the suitability and feasibility of proposed solutions.  Based on
this analysis, recommend capital improvement projects to improve the stormwater management

capabilities of the areas of concern.

Report the findings of the project.

xxxxx

Village of Mount Prospect 1 -2 February 2012
Stormwater Management Study



2.0 SUMMARY OF COMPLETED WORK

Within 4 weeks of the July 23r storm, the Village contracted Bums & McDonnell to begin its analysis of
the Village's stormwater management system.  The first step was to meet with the Village to understand
the stom water system and the historical frequency of flooding that various neighborhoods had
experienced within the Village limits.  In an effort to gain additional insight into the impact of the July
23r storm event and historical flooding, the Village Department of Public Works requested that affected
residents contact the Village to register their flood complaints and schedule an in- person flood meeting to
complete a flooding questionnaire so that the details of the July 2P and historical flooding could be
assessed for each property.  The following sections provide an overview of the work completed as part of
this project.

2.1 PUBLIC OUTREACH

The Village received approximately 200 unsolicited calls from residents on July 23rd, 2011 during and
following the storm.  The Village Department of Public Works immediately responded to the calls and
made initial site visits on July 23rd to each resident who called.  Within days of the event, the Village
made a concerted effort to solicit detailed responses from residents to determine the scope and type of
flooding experienced by each resident.   This included developing an on -line flooding questionnaire,
placing it on the Village's web -site and sending requests for information electronically via e-mail to
Village residents.   After soliciting information,  the Village received surveys and phone calls from
approximately 700 additional residents.

In response to the surveys and phone calls, the Village scheduled site interviews and conducted field
interviews with each resident willing to participate so that a better understanding of the type and potential
cause of the flooding could be determined.   Interviews officially began on August 5,  2011 and were
completed in early December,  2011.   A total of 510 interviews were conducted and the results were
catalogued.   A standard building inspection form and flooding questionnaire was completed for each
resident that was interviewed.

A total of 148 residents declined site inspections,  but participated in completion of the flooding
questionnaire by phone.   Approximately 240 residents who contacted the Village regarding flooding
declined to participate in either the site investigation or phone survey.

An example building inspection form and flooding questionnaire are presented on the following pages.

Village of Mount Prospect 2 -1 February 2012
Slonnwater Management Study



Mount Prospect Public Works Department

PRIVATE BUILDING INSPECTION

Inspection #: _ Inspection Date: 0110/2011 5:55:OOPM
Address:

I Prop"TYpe. SFR

2 SmftSo PWmang Type GRANTY

3. Foundation Type. BASE

4 Has ne propedy.,dencea a sewer tRSI Y

a

5 Does the aaPaly have m napedun manhde? N

8. Das the aopaly aspree& fels . alsargream d. Im dan? N

Does the property have game laps? N

8. Does Ne propaty have my Swence of greaze? N

8a ayes.desctbelaalidn &grease

9 IS these bg&g(adm IMP clemingswilhn Ne IM190 days? N

10 Does me proper, herel'wral dovmspouts? N

11 Are Uae airy Shore ground davesp udy? Y

t1e Doensywla disrAarge sa Nan Shan tuelbn? Y

116. DmmWwtsaisdmrgemmaNanS'homprdmtytine? N

12 Arelhaeamytedergmunddamspals? Y

12a Are Nerev6idedscharyepoi&s? Y

IM Papupsads diargepanta .lessthan5'tamtumattn? N

IP Papups a dddrsrge pol&sere mare Nan S tme maperty lire? N

OUTSIDE DRAINS

13 Does Nepmpedyhawo&ssedmim? N

ISIS IfoWHedadrseastmoaradmItWe

N Area damn

DMeway drain
W dmir

V — Steirwdl drain
IT -- Wnaw Nel area

14 W ellouededreinsamllayeovedand? N
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Village of Mount Prospect Private Building Inspection Form (Continued)

filmedon. 9129120tt 2

15, Oces Nepropeny Aawanejeelo ri N

16. Is Meejedorpnsealetl? N

12. Wren does Me ejector pumptlischarge?

N To ground

NN Unknoxn

16. Oces Me poperly hart adeamaNr wmp7 N

19 fuetltmmyabb  &edmimnediMsenla'irgtwdewmtww 9 N

20. Whore does the dearweter wrrp dscharge?
N SaniurySewer N Win.

NTogroundlen Nan5'fmmlouMaton N rogrand gealla than 5' fmm lwndAw
N To ground lees Man 51sarpmperly line NTogrwnrl greater Wn 5'Imm property line

21. ]den* Me type of drains entering Me dea,aster anek

N Floordran

F1 Fodirg drain
N lwndry drain

0MI idmfify

22. IS the for. of Me dearxaln onac, open? N

D RA INS

23. IS aft adiretlemnectw Detvten sa+itary antl tlearwater piprg? Y

24. Are Mere oloaervaNe dhenen? N

25. Are MemflocrdmMs? Y

26 Where does the Ilan drain discharge?

Y Graviy
Nsump puny

IN Ejedorpurrp

27 Waa a dye red perform? N

28. Was One or Will dead"? N

29. Is Meniawspadetllmungfilacmnecuon? Y

w. Fodirgfilammecfioncmfiraad? N

COMMIFINTS
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PAnkd an A2A2011 3

MVillage of Mount Prospect
Public Works Department

FLOODING QUESTIONNAIRE

Work OrderA_
Add.

Ibruknl0ale

Wllel type of Fbo &ng did you haw? W hlkom was alfen

N SuAaw lndwed Y CraW Space

Y Sanduy Ba}up Y Bawmenl

Y Seepage N FrNFkor

N Sump Pump Fellua N Second Fkar

fOmdilgvmsudaoeiMUOmxNaedid lhewahseonw :frorrf!  Conobaas
Y RmdSitle Yard drainage LOF THE BALI( SIDE, STREET PNO FIbONTYAROWASUNDERWATER

Y Slreel HaodN

How did lhewakrenM your honer C.fa

N DoororalmrOpenIm FOOTING TILE IS CONNECTED TO SANDARY LINE MOST OF THE WATER ENTERED THE

N wld Well
BASEMENTTHRUn00RDUNANOTHEWINDOWS

1PINGA M.

N Sump PUmP

Y Fkor Oain

Y Toll, Sher, Tub

N Welar FkorCad

Y Gnam

WAaI Ime dtl the Ifmtlirg SIaAt 7232011 120D.ODAM What lime didlhe loading reoetlet ]¢]2011 20DOOPM

Deplb of"eral daps& whl of fkadin9. 50D FEET

Da YauhawawnewrP,    N

Haw you expenamd prerkus lbodn91 N Hav many Imes? 0

Pkasedeaaibepreviousfbadirg:

Lai dales of previous Amd events:
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After the flooding questionnaires were completed an overall flood location map was prepared.  This map
was used to review and assess the Village -wide impact of the July 23 storm event.

Table 2.1 summarizes the results of the flooding questionnaires.

Exhibit I shows the locations where flooding information was acquired resulting from residents
participating in the field investigations.  Exhibit 2 shows the locations of each combined sewer basin and
separate sewer basin in Village.

2.2 FIELD RECONNAISSANCE

After study and analysis of the information obtained

during the public outreach phase of the project, areas
experiencing the most significant impact were
identified These areas showed a significant pattern,
with a relatively high percentage of homes affected
by surface flooding and sanitary backups.   While

flooding throughout the entire Village was studied t7 -and certainly given equal importance,  the areas of

highest impact included the Haden Heights
subdivision in Basin SS08 and SSI I,  the Isabella
Street residential area in Basin CS21, the Lonnquist
Boulevard residential area in Basins SSI8 and CS31, Structure Inspected during field
and the Highland Street residential area in Basin Reconnaissance

CS18 (see Exhibit 3 for locations of these areas).  Once identified, Burns & McDonnell performed field
reconnaissance of these areas.  This entailed performing a limited survey of selected rims and inverts of
drainage structures within each basin to determine the size and slope of existing storm and combined
sewer infrastructure.  Inlet grate sizes and locations were noted as were overland flow paths, low points
and any other features that may affect the drainage within the area.  The outfalls were also inspected for
erosion, blockage, deterioration or failure.

Field reconnaissance is an essential part of the analysis of each basin. For each basin,  structures were
opened and inspected for sanitary and storm sewer connections, flow, pipe size, and any other information
that could aid in the construction of a useful and accurate model of the area.

Village of Mount Prospect 2 -5 February 2012
Stormwater Management Study



Table 2.1: Flooding Questionnaire Results

Village of Mount Prospect

Flood Survey Results
Type of Flooding

Total Sanitary
Sump Street &    

Street Yard
Basin SeepageRespondents Backup

Pump Yard

Failure Flooding Flooding Flooding
CS01 12 10 2 2 0 1 1

CS02 4 1 2 1 0 0 1

CS03 1 0 1 0 0 0 1

CSO4 7 7 2 0 0 0 0

CS05 5 2 1 3 0 1 2

CS06 0 0 0 0 0 0 0

CS07 0 0 0 0 0 0 0

CS08 0 0 0 0 0 0 0
CS09 5 3 0 0 0 0 1

CS10 3 2 2 0 0 0 0

CS11 1 0 0 0 0 0 0

CS12 0 0 0 0 0 0 0

CS13 1 0 0 I 0 0 0
CS14 1 0 1 0 0 0 0
CS15 2 1 0 1 0 0 0

CS16 19 10 9 2 0 3 4

CS17 2 0 0 2 0 0 0

CS18 27 20 9 3 1 4 11

CS19 1 1 1 0 0 0 1

CS20 3 1 1 2 0 0 1

CS21 98 79 20 6 12 13 IS

CS22 5 3 2 1 0 0 1

CS23 5 4 1 1 0 2 0

CS24 6 0 4 1 0 1 3

CS25 21 18 6 3 1 0 4

CS26 2 2 0 0 0 1 0

CS27 8 5 2 1 2 0 2

CS28 14 6 6 3 3 1 3

CS29 31 26 8 3 0 4 4

CS30 5 3 1 1 1 2 1

CS31 26 17 10 4 1 7 3

CS32 8 7 3 0 3 1 1
CS33 6 6 2 1 2 0 0

CS34 3 1 0 1 0 0 1
DESPLAINES 2 0 1 1 0 2 0

EGT 5 0 I 4 0 2 I

IL AMER 46 20 10 10 4 13 7
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Table 2.1: Flooding Questionnaire Results (continued)

Village of Mount Prospect
Flood Survey Results

Type of Flooding

Total Sanitary Sump Street &    
Street Yard

Basin
Respondents Backup

Seepage Pump Yard
Flooding FloodingFailure Floodiu

OTHER 1 0 0 0 0 0 1

SO4A 2 0 0 0 0 1 1

SS01 5 1 2 4 1 0 0

SS02 0 0 0 0 0 0 0

SS03 0 0 0 0 0 0 0

SSO4 2 0 2 2 1 0 0

SS05 0 0 0 0 0 0 0

SS06 0 0 0 0 0 0 0
SS07 1 0 0 1 0 0 1

SS08 8 1 1 7 2 3 1

SS09 1 0 0 1 0 0 0

SS10 3 0 1 3 0 0 2

SS11 51 31 17 14 26 7 4

SS12 8 5 3 1 0 0 4

SS13 2 2 1 0 0 1 0

SS14 8 6 1 0 1 2 3

SS15 5 2 1 1 0 1 2

SS16 20 9 6 11 2 1 3

SS17 0 0 0 0 0 0 0

SS18 2 0 2 1 0 0 0

SS19 4 3 2 1 0 1 1

SS20 1 0 0 1 0 0 0

SS21 11 8 3 2 1 6 0

SS22 1 0 1 0 0 0 0

SS23 0 0 0 0 0 0 0

SS24 2 1 0 0 0 0 0

SS25 6 4 5 0 0 0 1

SS26 8 4 1 1 0 1 2

SS27 16 14 4 2 1 2 1

SS28 8 7 2 0 1 2 0

SS29 9 6 0 2 1 1 1

SS30 4 4 0 1 0 0 0

SS31 6 6 1 0 1 0 0

SS32 3 1 1 1 1 1 0

SS33 0 0 0 0 0 0 0

SS34 0 0 0 0 0 0 0
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Table 2.1: Flooding Questionnaire Results continued

Village of Mount Prospect
Flood Survey Results

Type of Flooding

Total Sanitary Sump Street &    
Street Yard

Basin
Respondents Backup

Seepage Pump Yard
Flooding FloodingFailure Floodio

SS35 0 0 0 1 0 0 0 0

SS36 0 0 0 0 0 0 0

SS37 1 0 0 0 0 0 1

SS38 0 0 0 0 0 0 0

SS39 0 0 0 0 0 0 0

SS40 1 1 0 0 1 0 0

SS41 25 to 5 8 7 3 5

SS42 5 1 3 4 4 0 1

SS43 0 0 0 0 0 0 0

SS44 10 7 2 1 2 4 1

SS45 16 5 1 3 4 5 2

SS46 0 0 0 0 0 0 0

SS47 0 0 0 0 0 0 0

SS48 1 0 0 1 0 0 0

SS49 2 0 0 2 2 0 0

SS50 0 0 0 0 0 0 0

SS51 0 0 0 0 0 0 0

sssz o 0 0 0 0 0 0

SS53 0 0 0 0 0 0 0

SS54 0 0 0 0 0 0 0

SS55 4 0 0 4 1 0 0

SS56 0 0 0 0 0 0 0

SS57 4 2 0 2 2 0 0

SS58 0 0 0 0 0 0 0

SS59 0 0 0 0 0 0 0
SS60 0 1 0 0 0 0 0 0

SS61 0 0 0 0 0 0 0

SS62 0 0 0 0 0 0 0

SS63 1 0 0 1 0 I 0

SS64 0 0 0 0 0 0 0

SS65 0 0 0 0 0 0 0

SS66 0 0 0 0 0 0 0

SS67 I 1 1 0 0 0 0

SS68 4 2 0 1 4 0 0

Totals 658 399 177 142 96 101 107

SSXX — Separate Sanitary Sewer Basin CSXX— Combined Sewer Basin
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In each basin, 50 to over 140 structures were inspected and catalogued by Bums & McDonnell engineers
as well as numerous outfalls for each system.  Pipe routing, condition, and other observations were also
used in the analysis of each basin.

In addition to the inspection and observation of relevant structures in the field, overland flow routes were

assessed, basin boundaries were outlined and depressional storage areas were identified.

2.3 HYDRAULIC MODELING OF AREAS WITH HIGHEST CONCENTRATION OF

IMPACT

Areas identified as having a relatively significant number and high percentage of homes affected by
surface induced flooding were chosen to have a computerized hydraulic model prepared in order to better
quantify the performance of the existing system and determine the types of improvements that could be
made to better serve the community.  Based on Village - provided utility atlases and field reconnaissance,
the model was built to simulate the actual performance of the existing stormwater management system.
Rim elevations and inverts were input to provide accurate pipe slopes and, using one -foot contour maps,

each area tributary to a run of pipe was delineated.  This process was performed for each designated
critical area, these areas being Hatlen Heights Subdivision,  Isabella Street Area,  Lonnquist Boulevard
Area, and Highland Street Area.

These areas were analyzed in depth using the XP -SWMM commercial hydraulic modeling software to
determine the existing level of service of the system.   XP -SWMM is an industry standard software
package that can accurately model hydraulic systems, including storm and sanitary sewers.   The rainfall
from the July 23 storm was modeled and the results compared with what residents reported to the
Village.  After modeling the July 23` storm event and calibrating the model, additional design storms
were modeled for each system.  These storms consisted of the I -year, 2 -year, 5 -year,  10 -year, 25 -year,
50 -year, and 100 -year recurrence interval storms.  Once the data was collected, a determination for each

area modeled was made regarding the existing level of service provided by the system.  Based on this
analysis and the recommended level of service in the area,  several alternatives were analyzed for
improving the stormwater management situation in each area.  These alternatives are discussed in more
detail in Chapter 6 of this study.

In addition to those areas where a high percentage of homes reported surface induced flooding, there were
several localized areas where multiple homes located in very close proximity to each other reported street
flooding.  These areas included:

Basin SS21 where a concentration of street flooding was identified along Tower Lane, Tower
Drive and Sunset Road.

Basin SS32 when a concentration of street flooding was identified at the intersection of
Cherrywood Drive and West Palm Drive.

Basin SS4l where a concentration of street and yard flooding was identified along Magnolia
Lane, Pheasant Trail, and Catalpa Lane.

Basin SS45 where a concentration of street and yard flooding was identified along Beechwood
Drive and Grace Drive.
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Illinois American Area where a concentration of street flooding was reported in the 1400 block of
Park Drive and the 1100 block of Ironwood Drive.

Hydraulic modeling consisting of a combination of tabular and computer modeling was performed in
these areas.  Alternatives developed for improving stormwater management in these areas is discussed
further in Chapter 6 of this study.

One of the concerns brought to the Village's attention was that there was a possibility of a high
groundwater table contributing to the large amounts of surface flooding experienced throughout the
Village.  While groundwater can be encounter at relatively shallow depths in the Village (less than 15 feet
below ground surface)  there is no reliable information or historical data base that can be used to

accurately determine at what depth groundwater will be encountered in the Village.   This is due to
changes in geology or how quickly rain water will drain through the ground as a result of changes in the

types of soil that can occur on a home by home basis. Groundwater elevations also fluctuate seasonally
depending on the amount of rainfall and snowmelt that occurs over a given period of time.  While high

groundwater can have an impact, particularly on the amount of seepage that can enter a building through

cracks in foundations and how often and long sump pumps operate,  groundwater is not the cause of
surface flooding or sanitary backups which were the most prevalent and significant types of flood impact
resulting from the July 23r storm event.   Localized pockets where a high groundwater table exists
typically are easy to recognize during the excavation of a foundation for a building because the

excavation fills up with water.  Seepage caused by groundwater fluctuations and areas where high
groundwater tables exist can be managed by water proofing and installation of appropriately sized sump
pumps or dewatering systems.

2.4 COST - BENEFIT ASSESSMENT & DETERMINATION OF SOLUTIONS

Based on the flood survey results,  field reconnaissance and the hydraulic analysis,  solutions were
determined for each property that reported a flooding concern.  In general these solutions where grouped
together by basin, or drainage zone.  Some basins had multiple solutions to improve flooding concerns.
In these cases,  a cost - benefit assessment was performed to determine which solutions had the most
positive impact on residents on a per dollar basis.  A cost - estimate for each solution was developed, along
with a determination of how many properties that reported flooding would be positively impacted by the
improvement.

Based on this information a cost per property was assigned to each proposed improvement.  Once this

number was attained it was modified based on the anticipated benefit that a particular improvement would
have.  For example, installing a large diameter relief sewer may increase the level of service that a public

sector improvement will have for an area,  but it typically will not provide as significant of a level of
protection as installation of overhead plumbing for a specific resident.

Once the cost - benefit analysis was finalized, a list of recommendations, prioritized projects, and solutions
for each drainage basin was compiled.   The cost - benefit analysis is the basis for determining the
recommended private and/or public improvement projects is discussed in Chapter 8 of this study.

Village of Mount Prospect 2 -10 February 2012
Stonnwater Management Study



Each individual property that reported flooding was evaluated for potential improvements. Appendix A
presents detailed information regarding each reported occurrence of yard, home or building flooding and
presents potential solutions for each property that completed a Flooding questionnaire. Recommendations

for public sector improvements that would be anticipated to benefit a particular property are also included
in Appendix A.

rsx
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3.0 BACKGROUND INFORMATION

The Village of Mount Prospect has already experienced most of its population growth.  The census data
for the year 2000 sets the Village's population at 56,265.  The Chicago Metropolitan Agency for Planning
CMAP) projects that by the year 2030, this population will grow to 58,049.  However, from 2000 to
2010 the population has declined 6 percent.  Generally, a total population growth of3.2% over a 30 year
period means that the urbanization of the Village is nearly complete.   As a result of this,  very little
additional stormwater runoff is expected to be generated by new development over the next thirty years.

The existing Village storm sewer system was primarily built in the 1940's,  1950's and 1960's;  the
population of the Village during this time period was approximately 1,720 in the 1940's, 4,009 in the
1950's and 18,906 in the 1960's.   When compared to the 2000 population of 56,265 the Village's
population has increased by approximately 3,300 percent since the 1940's, 1,400 percent since the 1950's,
and 300 percent since 1960's.

This type of population growth also means growth within the Village in the form of new buildings,
additional roads,  parking lots,  and general development all of which increased the total impervious
paved) area in the Village, thereby increasing stormwater runoff.    Consequently, certain areas of the
Village system are overtaxed, providing conveyance for up to ten times the amount of flow they were
originally designed for.  Exhibit 4 shows two aerial views of the Village, and compares the amount of
development between 1952 and 1987.   As can be seen,  the amount of impervious area drastically
increased during this time period.

3.1 JULY 23 2011 STORM EVENT
According to the hourly min gauge at Chicago O'Hare International Airport, during a three -hour window

starting at 1:00 AM on July 23 2011, 6.78 inches of min fell in the Village of Mount Prospect area.
This intense rainfall was added to the 1.29 inch total that fell the day earlier to bring the cumulative
precipitation total for the event to 8.27 inches over a twenty-four hour period.   This event caused
basement flooding, front and rear yard flooding and street flooding.  A unique characteristic of the July
23 storm event was that it was concentrated over a small area that included the Village of Mount
Prospect (see Figure 3.1 on the following page).   The high intensity, short duration and time at which the

storm occurred made it especially difficult to respond to for the residents as well as Village personnel.
The current criterion for the design of new storm sewers is that they be designed for a 10 -year level of
service.  This would translate into a quantity of min of approximately 2.8 inches in three hours.  When
compared to the 6.78 inches over the same time frame that the July 23rd storm produced it can easily be
understood why the Village sewers were unable to handle such an event.   When put in the context of
level of service ", in order for any given combined sewer or storm sewer system to have been able to
convey the volume of stormwater produced by the July 2P storm event it would have to have a 400 -year
or greater level of service.  While technically attainable,  the resulting downstream impacts on current
Village outfalls including MWRDGC interceptors and receiving streams would be significant and

extremely difficult if not impossible to permit without significant storage such as above or below grade
detention /retention facilities.  The cost of such a system would be exorbitant.
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According to the data gathered during the Village's flooding questionnaires and discussion with Village
personnel other historical events that have caused flooding within the Village occurred on June 10'", 1967,
with 3.09 inches in a day; August 14d ', 1987, with 9.35 inches in a day; May 9",  1996, with 2.10 inches in
a day;  and September 13' ",  2008,  with 6.64 inches in a day.   Each of these events was continuously
mentioned during the flood surveys that were performed in the wake of the July 23t° 1 2011 storm event.

Of these events, only the 1987 storm event produced a higher quantity of rainfall in a 24 -hour period
9.35 inches), than the July 23` event.  However, the most intense rainfall ever recorded over a three -
hour period in the vicinity of the Village (6.78 inches) occurred during the July 23' 2011 storm.
During all of the referenced historical events the highest 3 -hour rainfall total was 3.32 inches during the
1987 storm, half of the July 23' 2011 storm total.  Approximately a 25 -year level of service would need
to have been provided by the Village combined and separate sto rnwater systems to mitigate the 1987
storm event.  It should be noted that in November,  1990 the Village completed a Comprehensive
Stormwater Management Report to reduce flooding that occurred in the Village as a result of the 1987
storm event.   Recommendations for storm sewer and combined sewer improvements made in the

Comprehensive Stormwater Management Report (1990 Report) were designed and constructed to provide
a 25 -year level of service.  Recommendations for separate sanitary sewer improvements made in the 1990
Report were designed and constructed to provide a 10 -year level of service.   Figure 3.2 presents a
comparison of rainfall for intense historical storms experienced in the Village of Mount Prospect.
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Figure 3.2: Comparison of Rainfall for Intense Historical Storms

3.2 HISTORY OF VILLAGE MOUNT PROSPECT SEWER SYSTEM

When the Chicago area was initially settled by pioneers in the early 18005, outdoor privies were utilized
for sanitation and drinking water was pumped from shallow wells.  However, due to the flat topography
of the area, and the sandy soil near Lake Michigan, settlers were soon plagued by waterborne diseases
caused by privy water contaminating nearby drinking water wells.   To correct this problem,  settlers
decided to start drinking water from the lake.
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The separation of drinking water from wastewater was an elegant solution that worked well for a few
years.  However, the early settlers were also plagued by large rainstorms and frequent flooding; as is the
case until this day.  After all, most of early Chicago was constructed on an area that had formerly been

marsh land.  To solve the flooding problem, early Chicagoans laid sewers that drained the marsh areas
and discharged to the Chicago River.  At that time, the Chicago River discharged into Lake Michigan.

The new sewers worked extremely well.  They not only drained the land, they also drained the outdoor
privies as well.  However, by that time, Chicago had grown so much that outdoor privies were no longer
tolerated.  Instead, homes and buildings were simply connected to the new sewers.  All wastewater (both
sanitary and industrial), as well as all storm water, was discharged to the local river system via sewer
pipes.  These first sewers were "combined" sewers; both sanitary waste and storm run -off were collected
and conveyed in the same pipe.

Certainly, city leaders of the time realized that their new sewer system was ultimately discharging into the
source of their drinking water (Lake Michigan).  However, they embraced a common belief of the time

that "dilution was the solution" to avoid contamination of their drinking water.   That is, they believed
that the large volume of fresh water in Lake Michigan, along with the curative characteristics of sunlight,
would cleanse their wastewater flows.  Unfortunately, this belief was proven misplaced time and again
resulting in frequent outbreaks of waterbome diseases such as cholera, typhoid, and dysentery.

In the mid- 1800s, quite by accident, city workers discovered that pumps installed to pull water into the
Illinois and Michigan Canal from the Chicago River were also pulling sanitary waste and pollution into
the canal.  The Illinois and Michigan Canal was constructed in the 1840s for the purpose of providing a
maritime link between the Great Lakes (Lake Michigan) and the Illinois River.  Since the Illinois River is
tributary to the Mississippi River, and the Great Lakes stretch all the way to New York, this man -made
waterway played an important early role in the establishment of the Chicago area as a major
transportation hub.

The Illinois and Michigan Canal was the brainchild of explorer Louis Joliet who noted its potential during
an 1816 expedition.   However,  the canal wasn't placed into service until 1848.  The canal required

mechanical pumps to periodically pull water uphill from the Lake Michigan basin over a drainage divide
that runs north and south in the general location of present -day Harlem Avenue.   The pumps were
effective at  "reversing"  flow from the Chicago River during dry weather but they were easily
overpowered by nominal rains.   As a result,  pollution of Lake Michigan drinking water remained a
persistent problem.

By the late 1800s,  as the city rebounded from the Great Chicago Fire of 1871,  a plan was drawn to
separate wastewater from drinking water by more effectively reversing the flow of both the Chicago and
Calumet Rivers.  This plan resulted in the construction of the Sanitary and Ship Canal as well as the
Calumet Sag Channel.  These waterways utilized a series of locks to climb and descend the drainage
divide.  They permanently reversed the now of both the Chicago River and the Calumet River.   The
project was extremely innovative requiring the development of new techniques and equipment.  Much of

what
was Icamed during the construction of these channels was later applied to the excavation of the

Panama Canal.
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To manage these massive projects, and operate the expansive sewer and drainage systems associated with

them, the Illinois legislature created the Sanitary District ofChicago in 1889.  This agency would become
known as the Metropolitan Water Reclamation District of Greater Chicago ( MWRDGC).  Although its
name implies association with the City of Chicago, it is actually a creature of state government.  Today, in
addition to operating the canals,  the MWRDGC is responsible for wastewater treatment and flood

management throughout most ofCook County.

The Sanitary and Ship Canal, along with the Calumet Sag Channel, was officially opened for business in

1900.  These waterways remained in operation, effectively collecting raw wastewater and storm water
from the City of Chicago,  and depositing it in the Illinois River until 1925.   Although the channels
continue to operate until this day,  the practice of dumping raw sewage into the Illinois River was
discontinued in 1925 as a result of a U.S. Supreme Court ruling.  Interestingly, the ruling had nothing to
do with concerns about environmental impacts or effects on downstream communities (such as St. Louis).
Rather, the practice of discharging raw sewage into the Illinois River was halted because the process was
drawing too much water from Lake Michigan.  It took a great deal of fresh water to dilute and flush away
the growing volume of waste generated by the burgeoning city.

In response to the Supreme Court ruling, the MWRDGC began constructing wastewater treatment plants.
One of the first plants constructed was the "north side" plant situated on the Skokie /Chicago border.  This
plant began operating in 1928.  To feed this plant, the MWRDGC constructed large diameter transmission
sewers to intercept existing local sewers just before they discharged into waterways.  On dry days, these
interceptors" carried most of the wastewater to treatments plants.  When it rained, the interceptors would
quickly fill and the local sewers would discharge directly into local waterways as they had for decades.

This was the state of affairs when the first sewers were constructed in the Village of Mount Prospect
during the I920s.   Finger -like interceptor sewers stretched out from the MWRDGC Skokie plant and
intercepted Mount Prospect sewers just before they discharged into Weller Creek and the Feehanville
Ditch.

3.2.1 Weller Creek and Feehanville Creek Drainage Districts

Flooding has been a problem in the Mount Prospect area long before the first homes and businesses were

constructed.  So much so that the early farmers settling the area organized specialized drainage districts to

construct sewers for the specific purpose of draining their fields following the area's frequent heavy rains.
The Weller Creek and Feehanville Creek drainage districts installed drainage tiles and excavated the

creek channels in an effort to better drain their fields and minimize the damage wrought by flood waters.
However, these early sewers were insufficient to serve the rapidly growing settlement.  Consequently, one
of the earliest tasks of the Village's founding fathers was to commission the construction of a local sewer
system.

3.2.2 Combined Sewers

The local sewer system serving early Mount Prospect was comprised entirely of combined sewers.

Today, combined sewers constitute approximately 34% of the Village-owned sewer system.
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In the 1920s, as was typical of the time, both storm water and wastewater were conveyed using the same
pipe.  That is, homes and street inlets were connected to the same pipe.  Initially, these pipes discharged
both stormwater and sanitary wastewater into area creeks.  When the MWRDGC interceptor system was

constructed, wastewater was transported to the treatment plant in Skokie.  During rain events, stormwater
and sanitary wastewater flows usually over -taxed the interceptor pipes and were discharged to the creeks.
Figure 3.3 presents a combined sewer system.
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Figure 3.3: Combined Sewer System

Typically,  homes and buildings were connected to the combined sewer by means of gravity (no sump
pumps or ejector pumps).  Some homes also had "catch basins" installed on their service lines (the pipe
that connects the home to the main sewer).  These catch basins were designed to collect solid wastes
while allowing liquids and storrnwater to travel through to the main sewer.  Periodically, the catch basins
would have to be cleaned to prevent backup of wastewater into the home.  Footing tiles, downspouts, and
yard drains were also connected directly to the combined sewer mains.  A prevailing thought at the time,

was that numerous sources of fresh water (i.e. street inlets, downspouts,  footing tiles, and yard drains)
were desirable because the additional fresh water helped to  "flush"  sanitary wastes downstream and
control odor problems. Typically, buildings serviced by combined sewers do not have overhead sewers
and are more susceptible to flooding through floor drains and toilet backups.

3.2.3 MWRDGC Relief Sewers

The MWRDGC  "interceptor"  system helped to reduce the amount of sanitary discharges in local
waterways but did not prove to be an effective solution; there were still hundreds of sanitary discharges to
the creeks each year.  Additionally, the Village was plagued by persistent flooding problems.  Homes and

streets flooded on a regular basis.  In fact, homes, buildings, and roads throughout the Chicago area were
routinely subjected to flood waters.  Drenching rains in 1949,  1953,  and 1955 prompted a flood study
which recommended the construction of relief sewers throughout the Village -owned sewer system.
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Unfortunately,  the Village lacked the financial resources at the time to fund these improvements.  To
solve this problem, the Village deeded title of its local combined sewer system to the MWRDGC in 1955.

The MWRDGC then issued $2 million in revenue bonds to finance the construction of a series of relief

sewers in the Mount Prospect sewer system.  The MWRDGC would retain ownership of the Village's
local combined sewer system until the debt from the revenue bonds was retired in 1980.

The relief sewers were large diameter pipes designed to fill during rain events.   The pipes would
temporarily store combined sewer flows during a storm surge and release them to the interceptor sewers
after the rain subsided.  A series of six (6) relief sewers were constructed in Mount Prospect between
1955 and 1957.   In total,  35,575 feet of pipes ranging in size from 21"  in diameter to 58"  x 91"
rectangular conduit were installed.  Exhibit 5 denotes the locations of these projects.  Similar relief sewers
were constructed in other locations throughout the MWRDGC service area; the flooding problem was not
unique to Mount Prospect.  The goal of these relief sewer projects was to provide protection from a "s-
year" occurrence storm event.

Unfortunately, despite the millions of dollars spent on intercepting sewers, treatment plants, and relief
sewers, structure and surface flooding remained a persistent problem in Mount Prospect and throughout
Cook County.

3.2.4 Separate Sanitary Sewers

During the 1960s, developers and municipalities began to realize that the idea of collecting and conveying
sanitary and storm water in the same pipe was problematic.  During this time, the Village's first separate
sanitary sewer systems were installed.  Separate sanitary sewer systems collect and convey sanitary waste
in one pipe and storm water in a completely separate, unconnected, pipe.  The separate sanitary sewers
discharge to the MWRDGC interceptor system which,  in turn, conveys the wastes to a treatment plant.
The storm sewers discharge directly to area creeks.

The oldest separate sanitary sewer systems were different than those constructed today.  Most notably, the
first separate sanitary sewer systems featured primarily gravity connections  (no sump pumps,  ejector
pumps,  or overhead plumbing) and several sources of rain water inflow.  Footing tiles and area drains
were directly connected to the house service line allowing rain water to enter the separate sanitary sewer
system.   Later design iterations included a combination sump pump that collected storm water from
footing tiles and yard drains or exterior stairwell drains along with sanitary wastes generated in the
basement level of the home and pumped it into the separate sanitary sewer.  It is likely that these clear
water sources were permitted because of an affinity for the idea that some clear water in the sewer helped
to flush and control odors.

Today, sanitary sewer design features a complete separation of sanitary and storm flows.  Ejector pumps
collect sanitary wastes and pump them up to a sanitary sewer service line that exits the home at an
elevation just below the basement rafters.  In most cases, these elevated or "overhead" sewer services

virtually eliminate the potential for sewer backup through floor drains or basement sanitary facilities;
sewage will back -up through street manholes before backing up inside a home.  Sump pumps perform a
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similar function for clear water collected by footing tiles and area drains.   However,  sump pumps
discharge outside the home at grade rather than discharging to the sanitary sewer.

Generally, the outlying, or newer, areas of the Village are served by separate storm and sanitary sewers.
Today, approximately 66 percent of the Village is served by separate sanitary and separate storm sewers.
All new developments utilize separate sanitary and storm sewer systems.  Homes in these areas typically
do not experience floor drain backups unless the floor drain or sump pump is directly connected to the
sanitary sewer system or if there is a high amount of stormwater infiltration into the sanitary sewer
system.  Sewer backups are rarely experienced in these areas where overhead plumbing is utilized. For
example,  Bonita Court,  Semar Court,  Thomas More,  and the Brentwood subdivision are all newer

residential developments constructed utilizing overhead sewers,  separate storm and sanitary sewer
systems,  and stormwater detention ponds.   No structure flooding was reported in any of these areas
following the July 23 storm. Figure 3.4 presents a typical separate sewer system.

SEPARATE SANITARY A

STORMWATER SEWER SYSTEMS

G dry unitary sewer
G amrmwerar

slorm.,a:orrumor

na mmi.afC4searq rims Q
1

waaUaatment Plant

tiNtad wlWMtater

Figure 3.4: Separate Sewer System

Unfortunately,  the evolution of separate sanitary sewer systems did not prove to be a panacea for the
Village's flooding problems.  A heavy storm in 1966 caused widespread flooding and resulted in the
construction of a number of sewer relief pumping stations throughout the separate sanitary sewer system.

Relief pumping stations are pumps that work primarily during rain events and force wastewater into the
MWRDGC interceptors under pressure.  Relief stations were constructed on Cottonwood Drive in 1966,
George Street (south) in 1968, George Street (north) and Louis Street in 1971 and William Street in 1972.

Despite the improvements to date, heavy flooding revisited the Village in 1967 resulting in a number of
additional flood relief projects including construction of the Crumley and Clearwater detention basins,
and the construction of a relief storm sewer in the Haden Heights subdivision,

Additionally, the Village also enacted ordinances to limit construction within flood plains and assure new
construction projects included current designs for sewer construction and storm water management.
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Most notably, the 1967 storm prompted the creation of the Mount Prospect Drainage and Clean Streams
Commission.   This commission was an ad hoc group of Village officials,  residents,  and engineering
consultants tasked with assessing the causes of flooding and recommending proposed solutions.

The commission identified a number of capital improvement projects to alleviate flooding including the
construction of storm sewers on Lonnquist and Can Dota;  installation of a relief pumping station on
Lincoln Street to serve the Hatlen Heights subdivision;  grading modifications at -

storm water improvements in the Wedgewood Terrace subdivision;  and stabilization of the

Weller Creek banks.  Ultimately, all of these projects were completed by the Village.

Interestingly,  the commission also attributed some of the flooding experienced by the Village to
stormwater run -off from private property development.  To that end, they heralded the enactment of new
ordinances requiring on -site stormwater detention for new developments as an important part of the
solution to flooding woes.

Additionally, the commission pinned hopes for an ultimate solution to the Village's flooding problems on
a major new public works endeavor advocated by the MWRDGC.   The commission referred to this

endeavor as the "Chicago Underflow Plan" (CUP) but it would soon become commonly known as the
Deep Tunnel ".

3.2.5 MWRDGC TARP System
The 1960s,  and early 1970s,  were also a time of heightened awareness of the environment.   As a

consequence, the persistent flooding problems, along with the frequent discharges of raw sewage to local
waterways,  become a matter of national importance.    Rainfall- induced combined sewer flows

overwhelmed the capacity of the treatment plants at least 100 times per year resulting in direct sewage
discharges to local waterways.  On several occasions each year, the Chicago River swelled with so much
untreated sewer flow that its water level was 3 -1/2 feet higher than the water level of Lake Michigan.
Inevitably, this hydraulic disparity resulted in the opening of the locks that were installed to separate the
Chicago River from Lake Michigan when the river's flow was reversed.  The open locks facilitated the
discharge of sewage into Lake Michigan; which had now become the potable water source for millions of
residents in the metropolitan area.

During this time, the MWRDGC, along with experts from the United States Environmental Protection
Agency and a host of consulting engineers, incubated the idea of creating a new underground river, deep
in the dolomite bedrock beneath the metropolitan area, to temporarily store combined sewer overflows
that would otherwise discharge into surface waters.  This idea came to be known as the "Deep Tunnel ".

The  "Deep Tunnel ",  or as it is more formally known  - the Tunnel and Reservoir Plan  (TARP),  was
adopted by the MWRDGC in 1972.  The proposed system was Chicagoland'splan to comply with federal
and state water quality standards in the areas served by combined sewer systems.  The primary goals of
the TARP system were to protect Lake Michigan, improve the water quality of local streams and bodies

of water,  and to provide an outlet for floodwaters to reduce street and basement sewage backup and
flooding.
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Phase 1 of the TARP plan includes four
distinct tunnel systems: the Mainstream,gaN
Des Plaines,   Calumet,   and O'Hare

Upper Des Plaines).  The configuration
of the tunnel system is shown at right.
During an intense storm event,
combined sewer overflows (CSO's) are
directed into the tunnel and are stored

until after the event.   Pumping stations
then dewater the tunnels and direct the

water to identified water reclamation

plants as capacity becomes available.

Construction of the Phase I tunnel cwcAOo

systems began in 1975, and portions of
the tunnel system were in operation by
1985.   By 2006,  all of Phase 1 was

completed and in operation.  In total, the

system contains 109.4 miles of large
uaraa

diameter deep rock tunnels that provide
2.3 billion gallons of storage volume to
capture overflow. The total construction
cost of all Phase I tunnels (Mainstream, o ••-- •A• --

Des Plaines, Calumet, and O'Hare) was

Ao- 

over $4.4 billion.  Phase I of the TARP TUNNEL and RESERVOIR PLAN

plan includes those improvements that PROJECT STATUS

impact the Village of Mount Prospect.
MWRDGC Tunnel and Reservoir Configuration

Mount Prospect is served by the O'Hare tunnel.  The O'Hare tunnel is comprised of 6.6 miles of pipe
ranging in size from 9 feet to 20 feet in diameter at depths approaching 300 feet.  It has the capacity to
hold approximately 70 million gallons of combined sewer flows.

Since the tunnels were completed, more than 950 billion gallons of CSO have been captured and treated;
including more than 900 million pounds of biochemical oxygen demand and 1.7 billion pounds of solids
that otherwise would have overflowed to area waterways.   In all, the tunnel system has captured and
enabled treatment of about 85 percent of the CSO pollution loading from TARP'S service area.

Phase 2 of the TARP system will increase the total flood storage of the system to 17.5 billion gallons, and
will consist of the construction of three large reservoirs throughout the Chicago metropolitan area.
Portions of this system have been constructed,  portions are in the process of construction,  and some
portions have yet to be constructed.  In all, the overall Phase 2 system is scheduled for completion in
2023.

Mount
Prospect is directly served by the Majewski reservoir.  This reservoir is located southwest of the

Route 83 bridge over Interstate 90. This facility was completed in 1998 and has the capacity to store over
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350 million gallons of combined sewer flow.  It was constructed at a cost of $45 million.  It is dewatered
and treated by the Kirie Wastewater Treatment Plant on Oakton Street in Des Plaines.

As mentioned previously, the Village of Mount Prospect wastewater collection system consists of both
combined and separate sanitary sewer systems.   These combined systems convey wastewater to
Metropolitan Water Reclamation District of Greater Chicago  (MWRDGC interceptors and the TARP
Facilities.   Wastewater generated within the Village is ultimately treated at the MWRDGC Kirie

Wastewater Reclamation Plant (WWRP) in Des Plaines, Illinois.  Mount Prospect wastewater can also be
directed to the Northside WWRP located in Skokie, Illinois via the MWRDGC interceptor system.

Completed in May 1980, the Kirie Plant is the MWRDGC's newest facility.  The Kirie Plant serves a

predominantly residential area which includes Arlington Heights,  Mount Prospect,  Elk Grove Village,
Prospect Heights,  Wheeling, Buffalo Grove and parts of Rolling Meadows and Des Plaines.  The Kirie
Plant has a design capacity of 72 million gallons of wastewater per day.  The Kirie Plant has its own
tunnel and reservoir plan (TARP), which is independent of the Mainstream, Des Plaines and Calumet

systems. The Kirie TARP is designed with the dual purpose of conveying dry weather flows to the plant
and storing excess flows during rainstorms.

The main portion of the Northside Water Reclamation Plant began operation in 1928. The Plant serves

over 1.3 million people residing in a 141 square mile area which includes the City of Chicago, north of
Fullerton Avenue and the northern Cook County suburbs.  The North Side Plant removes pollutants from
wastewater through a series of physical and biological processes.  The North Side Plant has a design
capacity of 333 million gallons per day.

During storm events in the Kirie TARP service area,  flows that exceed the capacity of MWRDGC
interceptors overflow into the O'Hare tunnel.   Once the O'Hare tunnel is full,  the Majewski TARP
Reservoir fills.  When the Majewski TARP Reservoir fills to capacity, combined sewer overflows can
occur with wet weather flow being discharged directly into area waterways and tributaries including the

Des Plaines River, the Chicago River, and ultimately, Lake Michigan.  During and immediately after the
July 23 storm, there were overflows recorded in Weller Creek, Feehanville Ditch, the Des Plaines River,
the Chicago River, and Lake Michigan.  The location of the Kirie Plant and Tarp System is shown on
Figure 3.5.  A graphic depicting how the Kirie TARP system works is presented in Figure 3.6.
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Start-Up: May 12, 1980
Design Avg. Flow: 52 MGO
Mu. Flow: 110 MGD

L  -. OO N

OHK O

V

0

Figure 3.5: Location of the Kiric Plant and TARP System
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Figure 3.6: Kiric TARP System Schematic
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3.2.6 Infiltration/inflow Corrective Action Plan ([CAP)

In 1985, the MWRDGC adopted the Infiltration/inflow Corrective Action Plan (ICAP).  This initiative
was the result of a realization that separate sanitary sewers were also contributing to the area's flooding
problems.    In theory,  separate sanitary sewers were not supposed to collect and convey rain water.
However, the reality was that many separate sanitary sewer systems featured numerous sources of rain
water inflow,  such as downspout connections or sump pump connections.  Additionally,  most of the
separate sanitary sewers installed before 1985 were constructed of clay tile that had the tendency to
develop cracks or other defects.   These defects enabled the infiltration of groundwater or rainwater.
Ultimately, these inflow and infiltration sources allowed a great deal of clear water (min water or ground
water) to enter the separate sanitary sewer system.  This clean water would then be conveyed to area
water reclamation plants for treatment.  Engineers realized that this additional clean water, which did not

need require treatment, was creating an unnecessary and expensive demand on the area's treatment plant
capacity.

The objective of ICAP was to identify sources of rainfall and groundwater that were entering the separate
sanitary sewer collection system and have them removed by the local municipality to reduce the amount

of rainwater and groundwater being conveyed and treated by the MWRDGC;  thereby reducing wet
weather induced overflows into local receiving streams and Lake Michigan.

Actually, the 125 municipally -owned separate sanitary sewer systems tributary to the MWRDGC system
were initially offered two compliance alternatives of which ICAP was one of the options.  The other

option was the "150" program.  Under this program, excessive infiltration and inflow was considered any
separate sanitary sewer flow that exceeds 150 gpcpd  (gallons per capita per day).   150 gpcpd was a
calculated value determined to be the amount of water an average person would use in a day plus a buffer
to allow for nominal infiltration and inflow.

Under the ICAP option, excessive infiltration and inflow is defined as the quantity of clear water that can
be economically eliminated from the sanitary sewer system by rehabilitation.  The actual amount of water

to be eliminated was determined by a cost - effectiveness analysis that compares the costs for rehabilitating
the local sewer system against the cost of transporting and treating the excess flow.

The vast majority of MWRDGC communities selected the ICAP option.  Most communities, with older
sewer systems and private plumbing, considered the 150 gpcpd goal unattainable.

As part of ICAP, municipalities were required to perform extensive sewer system investigations including
flow monitoring, smoke testing, manhole inspections, dyed water flooding of sewers, internal television
inspection of separate sanitary sewers and external and internal building inspections to identify sources of
rainwater and groundwater entering the sanitary sewer system.  A cost effective analysis was required as
part of the ICAP to determine what sources of inflow and infiltration were cost - effective to remove from

the separate sanitary sewer system.  The Village of Mount Prospect completed its ICAP in 1987.  Cost -
effective sources of inflow were identified and removed from the Village's separate sanitary sewer
system.  These included removal of public sector sources such as indirect and direct connections between

the storm sewer system and separate sanitary sewer system, repair of leaking manholes and sanitary sewer
pipes; and private sector sources such as directly connected downspouts, window well drains, yard drains,
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storm water sump pump connections and other miscellaneous area drains.  Foundation drains were not
found to be cost - effective to remove in the Village's ICAP.  Foundations drains were also not found to be
cost - effective to remove in all of the other municipalities required to complete ICAPs.

Since foundation drains were not cost - effective to remove based on the results of the ICAP, they typically

remain connected to the separate sanitary sewer system.  However, each foundation drain can introduce 3
to 4 gallons per minute  (gpm)  of inflow into the separate sanitary sewer system.   A typical 8 -inch-
diameter sanitary sewer has a capacity of approximately 300 gallons per minute.  It is not uncommon for

8- inch - diameter sewers to be designed to flow at least 30 percent full during peak usage in dry weather.
In fully developed areas like the Village of Mount Prospect it is not uncommon for these sewers to be 50
percent to 70 percent full during peak usage.  Based on this information,  using an average 3.5 gpm,  it
takes only 30 to 60 directly connected foundation drains to fill up an 8 -inch- diameter sewer.  If the sewer
were completely empty it would take approximately 90 foundation drains to completely fill an 8 -inch-

diameter sewer.   Based on review of data from the Village, approximately 56 out of 69 separate sanitary
sewer basins have the equivalent of over 100 homes located in them with foundations drains connected.

With this many foundation drains connected it is not a surprise that sanitary sewer backups occurred in
the areas of the separate sanitary sewer system as a result of the July 23" storm event.

As part of ICAP the Village was required to complete post - rehabilitation flow monitoring of its separate
sewer systems.   Based on the post - rehabilitation flow monitoring the Village was able to achieve a
Village wide post - rehabilitation flow rate of 673 gallons per capita per day based on the MWRDGC 3-
year, 2 -hour, 4 hour maximum average storm criteria.  This rate was established in July, 1991.

Also as part of ICAP, the Village entered into a Long Term Operations and Maintenance Agreement with
the MWRDGC.  In this agreement, the Village agreed to an on- going, perpetual maintenance schedule

designed to maintain or reduce the post - rehabilitation now rate (673 gpcpd).  That is, the Village was
tasked with keeping the overall flow from its separate sanitary sewer basins at or below 673 gpcpd.

Maintenance activities required by this agreement included closed circuit TV inspection and assessment

of separate sanitary sewer mains and manholes, continued flow monitoring of separate sanitary sewer
basins,  as well as continued inspections of private buildings to assure that improper clear water
connections (sump pumps, etc.) were not re- established.

This information was to be utilized to assess the need for repairs to the separate sanitary sewer system.
The Village used this information to prioritize manhole replacements, sewer replacements, and cured -in-
place (CIPP) lining work.  In the past 20 years, almost 40% of the Village -owned separate sanitary sewer
system has been rehabilitated with CIPP.   As a result of these programs the Village's current 3 -year
recurrence interval, 2 -hour duration, peak 4 -hour flow rate (post - rehabilitation flow rate) is 209 gpcpd; a
reduction of approximately 69% percent.

3.2.7 Flood of 1997

In August 1987, the Village was tormented by a storm so devastating that it would ultimately set the
course of the Village's storm water management efforts for the next two decades.
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For the second time in less than a year, a deluge of water fell on the northwestern suburban Chicago area.
The rains started during the early morning hours of August 14,  1987 and before they let up some twelve
hours later,  nearly ten inches of rain had fallen on the area.  The volume of water was so great that
retention/detention areas quickly overflowed their banks, creeks and waterways were swollen into vast
lakes, and the MWRDGC's "Deep Tunnel" was filled to capacity.

The results were devastating. Cars were stranded on highways as interchanges and underpasses flooded,
O'Hare International Airport became an island with roads in and out impassable,  and thousands of
basements were flooded. Many families who were still recovering from the flood of 1986 were hit with a
double whammy by this second rainfall.

In Mount Prospect, the results were much worse than in 1986 when the Des Plaines River overflowed its
banks and flooded approximately 200 homes. This time the flooding was Village -wide with an estimate
of several thousand homes being flooded. Fortunately, the flood waters subsided quickly and by Saturday,
August 15, 1987, most of the roads were again passable.

However, the damage had been done and Village residents faced a massive cleanup. The cleanup started
immediately and by Monday morning, parkways were heaped with furniture, carpeting, appliances and
other items ruined by the flood.  During that week,  Village crews and refuse contractors hauled an
estimated 9,000 tons of flood - damaged goods from the residents' homes.

The devastation from this storm prompted a comprehensive stormwater management study that resulted
in a final report delivered in November, 1990.

3.2.8 1990 Comprehensive Stormwater Management Report
The 1990 Comprehensive Stormwater Management Report encompassed most of the Village.  The areas
included in the study were the Weller Creek Drainage Area, Feehanville Drainage Area, and Des Plaines
River Drainage Area.

The scope of the stormwater management studies consisted of 1) collection and review of existing data
pertaining to existing drainage facilities,  contour maps,  soil types,  floodplain data,  reported flooding
problems and previous flood control reports, 2) computerized simulation of storm and sanitary hydraulics
and existing drainage facilities data,  3)  evaluation of existing drainage facilities for adequacy during
selected storm events, 4)  development and analysis of various alternatives for providing an increased
level of flood protection,  5)  development and analysis of various alternatives for providing erosion
control in selected areas of the Weller Creek Channel,  6) determination of the most practical level of
storm protection, 7) recommendation of a plan for increased flood protection,  8) recommendation of a
plan for erosion control in selected areas of the Weller Creek Channel, 9) preparation of preliminary costs
and scheduling for implementation of the recommended plan.  The intent of the stormwater management
studies and subsequent improvements was to mitigate surface flooding and sanitary backup resulting from
10 -year to 25 -year storm events.   Based on the review of the flooding questionnaires the areas in
which improvements were made reported significantly less surface flooding and sanitary backup
than what was reported during field reconnaissance following the August 1987 rainfall event.
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Weller Creek Drainage Area

The Weller Creek Drainage Area included improvements in Basins SSl 1, SS15, SS16, SS22, SS42 and
CS31.  The areas were referred to as the See -Gwun /Golf Flooding Area, the See- Gwun/Milbum Sanitary

Area, the Maple /Berkshire Sanitary Area, the Catalpa/Bimb Flooding Area, the Haden Heights Flooding
Area,  the Clearwater Flooding Area,  the Melas Detention Basin,  the Crumley Detention Basin,  and
Weller Creek.  A brief discussion of each of these areas is presented below.

The See -Gwun and Golf Flooding Area is located in Basin CS31. This area had a level of service of less
than 2 -years along See -Gwun Avenue and Sunset Road.  The recommended improvement in the

November 1990 Comprehensive Stormwater Management Report (1990 Report) consisted of a separate
relief storm sewer system installed along Sunset Road from We -Go Trail to Na -Wa -Ta Avenue and north
along Na- Wa -Ta- Avenue to Lonnquist Boulevard. This improvement was constructed with the intent of
increasing the capacity of the storm sewer system to a 25 -year level of service. During the July 23, 2011
storm only eight occurrences of street flooding were reported in Basin CS31.  It is believed that the
primary reason for the street flooding was the result of the magnitude of the July 23r storm event
approximately 400 year event).  The cost of the improvement made in the See -Gwun and Golf Flooding
Area was $616,000.  Work was completed in 1996.

The See- Gwun/Milbum Sanitary Area is located in Basin SS15. The recommended plan was to provide
I0 -year level of service against sanitary backups through construction of sanitary relief sewer and an
underground storage facility at Lincoln Junior High School.  As part of the work in Basin SS15 a sanitary
relief sewer and sanitary relief station were constructed to mitigate sanitary backups.   Only two
occurrences of sanitary backup were reported in Basin SS15.  The work completed by the Village in this
area has proven to highly successful in mitigating flooding from extreme storm events.  The cost of the

improvements made in Basin SS15 was $1,209,000.  Work was completed in 1997.

The Maple /Berkshire Sanitary Area is located in Basin SS22.   The recommended plan was similar to the
general design for the See Gwun/Milbum project but differed in construction means and methods.   The

project was designed provide a 10 -year level of service against sanitary backups and included a relief
pumping station.  Only one home in the Maple/Berkshire service area reported flooding following the
July 23` storm.  Work was completed in 1999 at a cost of $1,800,000.

The Catalpa and Birch Flooding Area is located in Basin SS42. Analysis completed in 1990 determined
that there was a less than 2 -year level of service along Catalpa Lane and Fem Drive. The recommendation
for this area was to construct approximately 700 feet of relief storm sewer west along Catalpa Lane from
Birch Drive to Fern Drive and then north along Fern Drive from Catalpa Lane to Willow Lane to provide
a 25 -year level of protection.  During the July 23, 2011 storm, four occurrences of street flooding were
reported in Basin SS42.  Only one of these occurrences was in the vicinity of Catalpa Lane and Fem

Drive.  The improvement made as a result of the 1990 Comprehensive Stormwater Management Report
has proven to be highly successful in mitigating surface flooding in Basin SS42.   The cost of the
improvement made in Basin SS42 was $252,561.  Work was completed in 1995.

The
Haden Heights Flooding Area is located in Basin SS 11.  The analysis completed in 1990 depicts

Haden Avenue as having between less than a 1 -year to 2 -year level of service.  The recommended
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improvements to improve stormwater conveyance in this area were to provide a 25 -year level of service
through construction of approximately 2,650 feet of relief storm sewer,  including inlets and manholes,
from the low points in the flooding area to the existing 72- inch - diameter storm sewer interceptor that
discharges into the Crumley Detention Basin.  The recommendations to reduce sanitary backups included
construction of a sanitary relief sewer to provide a 10 -year level of service.   The storm sewer
improvements were not implemented because of a policy decision to place higher priority on projects that
alleviated sanitary backups as opposed to street or surface flooding.   The recommended sanitary
improvements, including a new sanitary relief station were constructed in Basin SS 11.   During the July
23" storm event, 31 residents experienced sanitary backups,  17 experienced seepage in their basement or
crawl space,  14 had sump pump failures, and 33 reported street flooding.   It is important to note that a
significant power outage was reported in Basin SS 11 during the July 23' storm event.  Basin SS 1 was
selected for additional analysis as part of this study.  The cost of the sanitary sewer relief sewer
improvement made in Basin SS I was $1,947,357.  Work was completed in 1994.

The Clearwater Flooding Area as defined in the 1990 Report is bounded on the west by Algonquin Road,
on the south by Dempster Street,  on the north by Lincoln Street and on the east by Busse Road.
Recommendations for this area were to install a relief storm sewer along Hatlen Avenue from Lonnquist
Boulevard to Estate Drive with a proposed junction chamber, outlet pipe and headwall.  The relief sewer
would then discharge into the Mount Prospect Golf Course.  The objective of this project was to improve
the performance of Clearwater Detention Basin and prevent it from overtopping and flooding adjacent
areas for a 100 -year recurrence interval, 12 -hour duration storm event.  Based on the Illinois State Water

Survey Bulletin 70 the total rainfall that would occur for a 100 -year recurrence interval,  12 -hour duration
storm event is 6.59 inches.  The July 23', 2011 storm event produced 6.78 inches of rain in a 3 -hour
duration.   Based on review of the flooding questionnaires areas of the Village that would have been

affected by the Clearwater Detention Basin overtopping did not report any significant surface flooding.
The improvements made as a result of the 1990 Comprehensive Storrnwater Management Report
provided a significant benefit in the operation of the Clearwater Detention Basin.   The cost of the
improvements made to the Clearwater Detention Basin was $755,112.  Work was completed in 1992.

The 1990 flood study included recommendations to mitigate flooding along Central Road west of
Northwest Highway (Route 14).  These recommendations included the installation of new separate storm
relief sewer from Central Road south along Wa -Pella Avenue to Busse Avenue; west along Busse Avenue
to Can Dota Avenue; and south on Can Dota to Weller Creek.  No surface flooding was reported along
Central Road during or following the July 23",  2011 event between We Go Trail and Northwest
Highway.  Only one occurrence of surface flooding was reported in the area served by the separate storm
relief sewer on Wa -Pella Avenue and Hi -Lusi Avenue.  Portions of Basin CSOI, Basin CS24 and Basin

CS 10 were served by this separate storm relief sewer.  The improvements made as part of the Central and
Wa -Pella Area project were highly successful in mitigating surface flooding.  The cost of the separate
storm relief sewer improvements constructed as part of the Central and Wa -Pella Area project was
3,071,156.  Work was completed in 1992.

The Crumley Detention Basin improvements included hydraulic cleaning, televising, and replacement of
the underdrain system as well as improvements to the inflow and outfall structures.  Work was completed
in 2003 at a cost of $38,627.
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Similar improvements were slated for the Melas Detention Basin.  These improvements were completed
in 2002 at a cost of $112,273.

Weller Creek was also evaluated as part of the 1990 Comprehensive Stonnwater Management Report.
Recommendations were made to stabilize the creek bank and mitigate hydraulic restrictions.   These

improvements included armoring portions of the creek with interlocking concrete block, steel sheet piling,
installation of riprap,  gabion protection and bio- engineering treatments to improve the conveyance of
stormwater within the creek banks.   The cost of these improvements was  $4,297,619.   Work was

completed in multiple phases starting in 1998 and culminating in 2002.

Feehanville Drainaae Area

The Feehanville Drainage Area included improvements in Basin SS03, Basin SS44 and CS18.  The areas

include in the Feehanville Drainage Area were referred to as the Stevenson and Thayer Flooding Area,
the Fairview Gardens Sanitary Area,  the North Main and Prospect Manor Flooding Area,  and the
Wedgewood Flooding Area.  A brief discussion of these areas is presented below.

The Stevenson and Thayer Flooding Area is located in Basin SS44.   Stormwater discharges into the
Feehanville Ditch.  Based on the analysis completed in 1990 the main storm sewer interceptor located
along Lowden Lane had a level of service ranging from less than 2 -years to 10- years.  The
recommendations for this area consisted of increasing the capacity of the existing stormwater conveyance
system through construction of relief storm sewer to provide a 25 -year level of service. This improvement

included stormwater relief connections and a new relief sewer installed along Stevenson Lane and
Lowden Lane.  During the July 2P stomt,  this basin reported minimal surface Flooding.   Only six
occurrences of street Flooding were reported in Basin SS44.   These occurrences were generally
widespread throughout the basin.  The improvements made as a result of the 1990 Comprehensive
Stormwater Management Report provided a significant benefit in Basin SS44.   The cost of these
stormwater improvements was $1,029,000.  Work was completed in 1994.

Based on the 1990 report, the Fairview Gardens Sanitary Area which is located in Basin SS44 had a less
than a 1 -year level of service along the sanitary line at Horner Lane and Thayer Street. Recommendations

included increasing the conveyance of the existing sanitary sewer system to provide a 5 -year level of
service through construction of a parallel relief sewer and improvements to the existing lift station on
Homer Lane in front of During the July 23`" storm, seven occurrences of sanitary
backup were reported in Basin SS44.  There were no occurrences of sanitary backups reported along
Homer Lane and Stevenson Lane.  The improvements made as a result of the 1990 Comprehensive
Stormwater Management Report provided a significant benefit in Basin SS44.  The cost of these sanitary
improvements was $656,966.  Work was completed in 1993.

The North Main and Prospect Manor Flooding Area is located in Basin CS 18.  Based on the modeling
completed in 1990, the level of service of the combined sewer interceptor along Highland Street was
determined to be less than a 2 -year storm.   The recommendation made in the 1990 Report were to

increase
the capacity of the existing Highland Street combined sewer system through construction of

approximately 7,800 feet of combined relief sewer ranging from 15 inches to 66 inches in diameter. The
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combined relief sewers were constructed from the lowest point in the Prospect Manor Flooding Area to
the MWRDGC TARP drop shaft located northwest of the intersection of Isabella Street and Rand Road.
Only five occurrences of street flooding were reported as a result of the July 23r storm in Basin CS18.  A
total of 20 occurrences of sanitary backup were reported.  It is important to note that the North Main and

Prospect Manor Flooding Area was identified by the Village as having a higher incidence of flooding as a
result of the 1987 storm event than the area served by the combined sewer interceptor located on Isabella
Street (Basin CS21).  Basin CS21 reported 79 occurrences of sanitary backup, 25 occurrences of street
flooding and 27 occurrences of yard flooding, significantly more than reported in Basin CS18 as a result

of the July 23`  2011 storm event.  The improvements made as a result of the 1990 Comprehensive
Stormwater Management Report provided a significant benefit in Basin CS18.   The cost of these
combined sewer improvements were $4,055,260.  Work was completed in 1993.

The Wedgewood Flooding area is comprised of single - family homes in the area bounded by Rand Road,
Route 83,  and Euclid Avenue in Basin SS03.   Improvements included culvert replacements,  ditch
regarding, and storm sewer improvements.  The work was completed in 2002 at a cost of $242,375.  Only
two homes reported flooding following the July 23` storm.

Des Plaines River Drainage Area

The Des Plaines River Drainage area encompasses a stormwater drainage basin in the northeast section of

the Village immediately adjacent to the Des Plaines River.   The Illinois American Water Company
provides sanitary service in this area.  The Village provides stormwater collection and conveyance.   This
area was analyzed as part of the 1990 report and it was determined that it had a 2 -year level of service
some areas. The recommendations from 1990 report consist of constructing a levee and pumping facilities

east of River Road.  The primary purpose of this project was to mitigate surface flooding caused by the
Des Plaines River overtopping its banks and preventing positive discharge of stormwater from the area.

Construction of the levee is slated for completion in 2012.  The total cost of the project is approximately
30 million.

Backwater valves were also installed to prevent the river from backing up through the storm sewer system
and flooding the area;  which was the primary cause of the 1986 flood.   The backwater valves were
installed in 1991 at a cost of $318,803.  The backwater valves have worked effectively throughout the
years since they were installed;  allowing adjacent homeowners to avoid flood waters on several

occasions.  The backwater valves continue to be an integral part of the levee system.

During the July 23 storm 20 occurrences of sanitary backup, 10 occurrences of seepage,  10 occurrences
of sump pump failure,  17 occurrences of street flooding and I1 occurrences of yard flooding were
reported following the July 23 2011 storm event.  Flooding was generally spread across this area and
not highly concentrated.  The area with the highest concentration of reported occurrences was located
along Park Drive where four residents reported surface flooding and one resident reported sanitary back-
up.  The surface flooding in this area primarily occurred at residences with garages with floor elevations
lower than the street and surrounding ground surface.
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3.2.9 Combined Sewer Evaluation Study

At the turn of the 21"  century,  routine inspections of combined sewer mains utilizing closed - circuit
television began to reveal a number of structural pipe defects.  Staff began to harbor concerns about the
structural integrity of the Village's oldest sewers.

Subsequently, in December 2002, the Village Board awarded an engineering contract to provide specified

data collection,  data analysis,  and other support services necessary to develop a comprehensive
assessment of the Village's combined sewer system.   Specifically,  a consulting engineering firm was
asked to inventory and map all sewer mains, manholes,  inlets, catch basins, and other structures in the
combined sewer service area.  Additionally, they were also asked to review and evaluate recorded closed
circuit television observations ofmain sewer interiors obtained by a third -party contractor.

This study revealed that the Village -owned combined sewer system is comprised of approximately 3,200
structures (manholes, catch basins,  inlets, etc.) connected by almost 260,000 linear feet of sewer mains
ranging in size from 8" diameter to 72" diameter.  A final report was presented to the Village Board in
September, 2004.  Following is a summary of the initial condition assessment of these sewers:

Approximately 8%  were in severe structural condition  (Category 5)  and should have been
repaired within one (1) to two (2) years.  The estimated cost to repair sewers in this classification
was $2,481,600.

10% were in poor structural condition (Category 4) and should have been repaired within the next
three  (3)  to four  (4)  years.   The estimated repair cost for sewers in this classification was
2,547,600.

20% had moderate structural defects (Category 3) requiring rehabilitation within the next five (5)
to ten (10) years.  The estimated repair cost for sewers in this classification was $4,957,920.

34%  had minor structural defects  (Category 2)  that did not require repairs;  but should be

periodically re- examined.  The estimated cost to repair these defects, if and when necessary, was
4,158,000.

24%  were in very good condition  (Category 1).   No discernible defects were observed.   No
repairs were recommended.

The total cost to repair all observed defects was $14,145,120.

Rehabilitation work began in 2005 and continues to the current day.  Rehabilitation work has primarily
included sewer pipe replacements and installation of cured -in- place -pipe (CIPP).  To date,  100% of the
Category 5 defects have been repaired; 95% of the Category 4 defects have been repaired;  17% of the
Category 3 defects have been repaired; and 5% of the Category 2 defects have been repaired.  The work
completed to date has cost $7,500,000.

Presently, the Village's combined sewer system is in good condition; capable of effectively conveying
combined wastewater Flows.   Nevertheless,  a majority of the sanitary backup,  structure and surface
Flooding complaints received following the July 23r storm emanated from areas served by combined
sewer systems.
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3.2.10 Overhead Sewer and Footing Tile Disconnection Program

In 2008, yet another large storm caused extensive flooding for 20 homes situated in a distinct separate
sanitary sewer basin (Basin SS14).   Subsequent interviews with these homeowners revealed that they
were enduring basement backups during rather nominal wet weather events.  The Village subsequently
initiated a sewer system investigation and began considering options to mitigate the problem.

Basin SS14 consists of approximately 8,400 lineal feet of 8 -inch diameter sanitary sewer constructed
primarily of clay pipe.  Storm sewer service is provided in a separate system.   The sanitary sewage
collected in Basin 14 predominantly flows north to south before discharging to the Metropolitan Water
Reclamation District of Greater Chicago (MWRDGC) interceptor located along Lincoln Street.

As part of the Village's investigation into the problem, building inspections were performed at each home.
During building inspections, approximately 152 foundation drains were observed to be tied to the sanitary
sewer system.  The estimated inflow contribution rate of foundation drains in Basin SS14 during a
MWRDGC three -year, four -hour maximum average rainfall event ranged from 660,000 to 875,000 gpd.
Smoke testing revealed that other typical sources of private property inflow were also entering building
foundation drains, further contributing to the problem. These included leaking service laterals and cleanouts,
sump pump discharges and window well drain connections.

Evaluation of the public sector and private sector sources of VI resulted in concluding that rehabilitation of
identified public and private sector sources of VI would have little impact on reducing overall wet weather
flows without the elimination of foundation drains.

Additionally, flow monitoring was completed by installing a continuously recording flow meter in the
outfall of Basin SS14. The objective was to monitor the basin for a significant storm event (one inch of
rainfall in a 24 -hour period). Based on the results of the flow monitoring, it was determined that the
majority of the inflow entering the system was the result of foundation drain discharge and that
Basin SS14 had less than a two -year level of protection against system surcharging.

Based on the conclusions of the sewer study, the Village considered the following alternatives to achieve
better wet weather flow protection in Basin SS 14:

Alternative 1:   Underground detention of wet weather flows
Alternative 2:   Installation of back -up control
Alternative 3:   Disconnection of foundation drains and installation ofoverhead plumbing
Alternative 4:   Installation of sanitary relief station

The Village elected to pursue disconnection of footing tile drains and the installation of overhead sewers
on private property as a pilot project.

Disconnecting foundation drains and routing the drainage to a storm sump for discharge onto the ground
surface would remove a significant source of inflow (up to 875,000 gpd) benefiting the sanitary sewer
system as a whole. Construction of overhead plumbing would eliminate basement backups by raising the
height of the sanitary sewer service located inside the residence to an elevation above the manhole rims

on the sanitary sewer main.  Installation of overhead plumbing will not improve the structural integrity of
the existing sanitary sewer system, but it will provide protection for those homes susceptible [o backups.
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There are approximately 152 foundation drains in Basin SSI4, and approximately 20 homes reporting
basement backups.  The best case scenario considered in the alternative evaluation consisted of

disconnecting the foundation drains and installing overhead plumbing only at the 20 homes reporting
backups;  the worst case considered in the evaluation consisted of performing the work at all 152
locations.  It was anticipated that far fewer than 152 foundation drains would actually need to be
disconnected to mitigate flooding not caused by MWRDGC surcharging in Basin SS 14.

In July 2009, the Village Board sanctioned the Basin SS 14 Footing Tile Disconnect/Overhead Sewer Install
Program. All single - family residential homeowners in Basin SS14 were sent detailed information about the

purpose and need for the Program and the requirements to qualify for the improvements. Twenty-three
applications were received, and 18 homes were subjected to detailed inspections by Public Works staff.
Footing drain connections and evidence of past basement flooding by sanitary sewer surcharges were
verified at all 18 homes.

The Village Board waived the procedural rules for public bidding to avoid the daunting task of giving
multiple bidders access to 18 private homes.  Instead,  the Building Division of the Community
Development Department recommended three contractors with a history of quality workmanship in
Mount Prospect and reasonable rates. To further streamline the process, the 18 homes were split into three
categories and a "model home" was selected from each group for bidding purposes:

1.   Colonial style homes with sewer stacks near the front of the home
2.   Split -level homes with a crawl space
3.   Colonial style homes with sewer stacks near the middle of the home

The three pre - qualified contractors were asked to provide a bid to complete the scope of work at each of
the three model homes. The Village provided a detailed set of specifications and contract documents and
set appointments for each contractor to meet with the model homeowners individually.  The Village
plumbing inspector,  electrical inspector,  and a Public Works representative also attended each
homeowner meeting to answer questions and ensure adherence to the project scope.  The lowest -cost
contractor was selected and executed the work at a rate of two homes per week from June — September
2010. This modified bidding process allowed the Village to award a single contract for all construction
associated with this project, leveraging economies of scale without the need for widespread coordination.

Once a firm price was established for each home, the Village, the winning contractor, and each individual
property owner became party to a project agreement incorporating a not -to- exceed price. In addition, each
property owner signed loan and grant agreements with the Village,  which were recorded against the
property title in the office of the Cook County Recorder of Deeds. The Village provided 50 percent of the
actual funding for each individual property in the form of a grant, on the condition that the homeowner
would repay the other 50 percent either as a balloon lump sum upon the sale of the home, or as a loan
with 3 percent simple interest accruing on the principal of the loan amount each year until the loan is
repaid.  The maximum cap was  $18,000 per home  (combined grant and loan),  with the homeowner
responsible for any additional costs.  Only costs associated with the removal of the footing tile
connections and installation of overhead sewers were eligible, along with minor landscaping restoration.
Interior restoration costs were not eligible.
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Work was completed at 12 of the 18 homes,  with the remaining six dropping from the program for
various reasons. The total cost of the program was less than $250,000.

Despite the extra coordination required to perform work on private properties, public /private solutions for
managing localized basement backups associated with sanitary sewer surcharges should not be
overlooked.  Partial cost reimbursement provided more affordable,  direct relief for homeowners
experiencing backups.   For the Village of Mount Prospect,  this approach resulted in the lowest cost
solution with the least on -going maintenance; a win -win scenario for the Village and its residents.

The 12 homes that participated in this program performed exceptionally well during the July 23` storm
event.  Only one (1) house received flood water as a result of a failed clear water sump pump.  None of
the homes were subjected to sanitary sewer backups.

3.2.11 The Lessons of History

Flooding,  and the Village's response to flooding events,  has been a prominent theme in the Village's

history.  It is a theme that predates the Village's incorporation and has plagued each intervening decade.
A thorough knowledge of this history, and an appreciation for the impacts of flood relief and stormwater

management decisions made in the past,  is essential to the formulation of an effective future flood
fighting strategy that adequately considers the vagaries of nature and increasingly limited fiscal resources.

As noted by the American philosopher George Santayana,  "those who cannot remember history are
doomed to repeat it ".  This sage advice succinctly states the case that there is something to be learned
from the successes and failures of the Village's flood fighting history.

What is this lesson?  We submit that the lesson to be gleaned from our trials is that the singular pursuit of

build a bigger pipe" solution can be a fickle affair.  Quite simply, Mother Nature can inevitably conjure
bigger storm, or create a set of circumstances, that thwart our best laid plans.

3.3 TYPICAL DESIGN CRITERIA

Over the years as development has continued and stormwater management has evolved,  so have the
typical design criteria stortnwater systems.  When much of the Village was developed in the 1960's and
I970's, storm sewers were typically designed for an event with the likelihood of occurring once every ten

years, or 10 percent in any given year.  This event was labeled the "10 -year storm". This 10 -year storm is
still the minimum design criteria for new storm sewer design in the Village of Mount Prospect and it is a

current industry standard adopted by most governmental entities.   Due to an increase in impervious
surface caused by rapid development, the amount of stormwater runoff expected during the 10 -year event

has increased dramatically over time.  In addition, the definition of a 10 -year event has evolved over time
as more real data has become available.  A I0 -year event based on TP -40 (1940) consisted of4.05 inches
in a 24 -hour period.  Based on Illinois State Water Survey Bulletin 70 it now consists of 4.49 inches in a

24 -hour period.   The rapid development in communities like the Village of Mount Prospect,  prior to
national and regional sornwater management ordinances, and coupled with the updated definition of a
I 0 -year storm has caused many existing storm sewer systems to provide only 10 to 50 percent of the level
of service that they were originally intended to provide.
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As development increased and the amount of stormwater along with it,  it was realized that stormwater
would have to be stored and released at a slower rate so as not to cause widespread flooding in heavily
inhabited areas.  Due to this realization, detention basins began to be constructed to keep peak flood flows

low enough to prevent flooding.   Over the years many different criteria have evolved and different
communities have chosen to adopt several different variations of a detention ordinance.  Typically, a
detention basin is designed to store stormwater runoff volume from a 100 -year storm of 24 -hour duration.
Generally in the Chicagoland area,  this translates to 7.58 inches of rain in a 24 hour period.  At a
minimum, the detention basins are designed to constrict outflow to a rate equal to the runoff generated
from the area tributary to the detention basin prior to it being developed.  In many cases, local ordinances
have made the allowable release rate even more restrictive in order to compensate for the development
that occurred before the implementation of detention basins was prevalent.

Areas that are located near waterways where overland flooding during the 100 -year event is expected are
designated as floodplains.   These areas contain additional development restrictions designed to limit
further development within the floodplain.  Flood insurance is a requirement for any structure with a
foundation elevation below the 100 -year floodplain elevation.  In addition, new developments may not
cause a net loss of stormwater storage volume within the floodplain.   Further,  most streams within
northeastern Illinois have designated floodways.  Floodways are defined as areas within the floodplain
that must be maintained in order to avoid increases in the base flood elevation.  Development of habitable
structures within floodways is strictly prohibited.

3.4
VILLAGE ORDINANCES

The Village of Mount Prospect has a stormwater and floodplain ordinance to regulate development and
ensure that it does not cause adverse effects upstream or downstream of the site being developed.  As with
many documents of its nature, it has evolved over the years.  In 1971 the Village stormwater ordinance
required residential developments of 5 acres or more to provide stormwater detention onsite with a post -
development release rate equal to the runoff rate of the site during the natural, undeveloped state.  By
1995 the ordinance had been revised to require residential developments of 2 acres or more to provide
stormwater detention with a release rate of 0.2 efs per acre.  Currently, all developments I acre or greater
in size are required to provide stormwater detention and developments less than an acre are required to
pay the Village a fee in -lieu of detention.  Cook County has prepared a Draft Countywide Stormwater
Ordinance that is currently undergoing a lengthy approval process.  When compared to the Draft Cook

County Stornwater Management Ordinance ( CCSMO), the Mount Prospect ordinance is more stringent.
The current Metropolitan Water Reclamation District of Greater Chicago ordinance requires residential
developments of over 10 acres to provide detention and other developments of greater than 5 acres or
more to provide detention.  The Draft CCSMO recommends stricter requirements of 5 acres and greater
for residential developments and 3 acres and greater for other types of developments.

For storm sewer design the Village of Mount Prospect ordinance specifies that a ten -year design storm
shall be used to size new sewer systems.  This is a typical current industry standard for storm sewer
design.
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3.5 ONGOING VILLAGE MAINTENANCE

The Village of Mount Prospect is
progressive and pro- active when it

comes to maintaining their existing
combined,  storm,  and sanitary sewer sG m `'

systems.  The Village of Mount Prospect
annually inspects its combined, sanitary, f ' 01

and storm sewers to assess their
w -0:W

d5

condition and need for repair and W-13SG -0a
maintenance.  In order to systematically sc-0 so

and efficiently complete this effort the u- +s sc.t
Village was divided into 14 Village- son

designated  "super groups ".   A  "super
sat:  -

group" is a collection of basins that will

be televised and inspected each year by
the Village for defects.  All manholes are O

inspected and sewer televised within one
Village of Mount Prospect "Super Groups"

designated "super group" per year; this equates to approximately 75,000 to 100,000 lineal feet of sewer
inspected, cleaned, rodded and flushed each year.  Based on the findings of these studies the next year's
spot relays,  manhole rehabilitation,  sewer lining with Cured -in -Place -Pipe  (CIPP),  and other capital
improvements are determined; on average, the Village has spent in excess of $1 million dollars per year
on such repairs.

By continually inspecting the designated groups on a yearly basis the Village is often able to identify
areas of concern prior to them deteriorating to the point of failure.

The Village has also implemented a flow monitoring program, performed in conjunction with, and based

on the results of,  the television inspection.    The flow monitoring program analyzes the amount of
stormwater that infiltrates into a sanitary  (non- combined)  sewer during a significant (1 inch or more
during a 24 -hour period) rain event.  By identifying areas of significant infiltration and inflow, steps can
be taken to remove these sources from the system and improve its overall health by increasing available
capacity and reducing the load on the downstream Kirie Wastewater Treatment Plant.  Infiltration and

inflow can be a significant cause of sanitary backups and the Village's television inspection and flow
monitoring programs are an important counter - measure to maintain the sanitary and storm sewer systems.

Finally,  since 1990,  the Village has continuously performed inspections of private buildings for the
purpose of detecting and eliminating private sector sources of clear water infiltration and inflow into

separate sanitary sewer systems.   Typical sources of infiltration and inflow discovered during these
inspections include sump pumps and downspouts directly connected to the sanitary sewer system.  These
inspections are usually conducted in conjunction with planned water meter replacements in order to
minimize disruption to customers and improve the efficiency ofwork crews.

tkW
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4.0 EVALUATION

In the Village of Mount Prospect, the combined sewer and storm sewer systems operate at various levels

of service depending on when they were constructed.  Newer sewers would generally be expected to
provide a greater level of service than older sewers.   As discussed previously,  since the Village's
combined and storm sewers have been constructed, their level of service has decreased because of several

factors.  One factor is the continual development of the Village. When forest or fields are developed into
parking lots or subdivisions,  it decreases the ability of stomiwater runoff to soak into the ground.

Therefore there is more stormwater that needs to be collected and conveyed by a combined or separate
storm sewer system.   Another factor is that the definition of a level of service has changed as more

rainfall data is collected and statistically analyzed.  The amount of rainfall produced by a designated
recurrence interval storm event has increased over time.  For example a 10 -year storm event as defined by
the ISWS Bulletin 70 produces 4.47 inches in a 24 hour period, while a 10 -year storm event prior to

Bulletin 70 (TP -40) was defined to produce 4.1 inches of rain in a 24 hour period. This means that a
sewer designed for a specified level of protection prior to the issuance of Bulletin 70 will not provide that
level of service today.  In fact, if additional statistical analysis were performed today, it likely that rainfall

amounts for a specified level of protection would be higher than those in Bulletin 70.  We simply do not
have enough data to accurately predict how much rainfall will occur, when it will occur and where it will
occur.

It is also important to note that as a result of the 1987 storm event, the Village has completed $25 million

in comprehensive stormwater capital improvements to provide a minimum 25 -year level of service in
combined and separate storm sewer areas and 10 -year level of service in separate sanitary areas identified
as experiencing the most significant flooding following the heavy rains in August 1987.   While these
improvements have proven to be highly successful, all of these areas experienced some degree of flooding
as a result of the July 23, 20 11 storm event.

Approximately 34 percent of the sewer systems in the Village of Mount Prospect are combined systems.
This means that sanitary wastewater and stormwater flow in the same sewer.  Increased development
leads to an increase in the amount of water flowing through the combined sewers, thereby decreasing the
capacity of the sewer.  This can result in both surface flooding and sanitary sewer backups.  In some cases

surface flooding can be extensive enough to cause flooding of streets resulting in impeded vehicle access
and reach elevations where it floods buildings and homes.  It is important to note that foundation drains
from buildings and homes are typically connected to the combined sewers.  These foundation drains,
while acceptable in the combined sewer areas, utilize a significant amount of the sewer capacity during
rainfall events.  Overland flooding and sewer backups were experienced in the Village combined sewer
area as a result of the July 23' 2011 rainfall event.

Approximately 66 percent of the sewer systems in the Village of Mount Prospect are separate storm and
sanitary sewer systems.   In these areas separate sewers were installed to convey stomtwater and
wastewater.   As with combined sewers,  increased development leads to an increase in the amount of

stormwater collected and conveyed by the separate storm sewers.  Overland flooding resulting from storm
sewers that are not large enough to convey stormwater produced by a given storm can result in surface
flooding of public and private sector areas.  In some cases it can be extensive enough to cause flooding of
streets resulting in impeded vehicle access and reach elevations where it floods buildings and homes.
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Overland flooding was experienced in the Village separate sewer area as a result of the July 23 2011
rainfall event.

In separate sanitary sewer areas increased development can result in additional buildings being connected
to the separate sanitary sewer.  This increases the amount of wastewater required to be carried by the
separate sanitary sewer system; however this additional wastewater loading is not typically the cause of

sewer backups and surface flooding in these areas.  As discussed in Chapter 3, the Village completed an
extensive program for removal of clean water sources from its system as par[ of its ICAP and has been
aggressively maintaining its separate sanitary sewer system.  Even though it is no longer acceptable to
connect foundation drains directly to a separate sanitary sewer system,  many private sector foundation
drains were connected prior to them being defined as unacceptable per Village ordinance.    These
foundation drains consume a significant portion of the Village's separate sanitary sewer system capacity
during rainfall events. Sewer backups were experienced in the Village separate sewer area as a result of
the July 23 2011 rainfall event and can be directly correlated to buildings with connected foundation
drains.

The July 23` stone produced a rainfall of 6.78" in 3 hours. This storm is classified as a 400 -year storm,
or a storm that has the probability of occurring once every 400 years.  Another way of saying this is that it
has a 0.25% chance of occurring once in any given year.  Given the fact that this massive storm occurred
over such a short period of time, it caused widespread flooding and significant impact to residents of the
Village of Mount Prospect.

Even if the Village system were brand new, and designed and constructed according to today's standards,     
it still would not be able to convey the mnoff generated from a storm of this magnitude without flooding.
The experience and feedback of the Village's residents has greatly assisted the Village in being able to
evaluate the existing conditions of the system, and providing a means to reduce the amount of future flood
occurrences throughout the Village.

Overall flood questionnaire results

Within days of the July 23` rainfall event, the Village began detailed site visits and gathering feedback
from the residents of the Village of Mount Prospect.  These site visits and questionnaires evaluated the
types of flooding experienced by each resident who initially responded to the Village's call for
information.   A total of 658 out of approximately 900 (73 %) individuals that called the Village regarding
the July 23,  2011 rainfall event responded and completed questionnaires.   A total of 510 of these
respondents  (57 %)  participated in completion of the flooding questionnaire during a field interview.
Repeated attempts were made by the Village Department of Public Works to contact those residents who

called but did not complete questionnaires.   A total of 148 of the respondents who completed the
questionnaire declined to participate in the field interviews.

No reports of flooding were received for 33 (31 %) of the 107 combined and separate stormwater basins
located in the Village.   This is significant in the fact that the infrastructure in these basins has

demonstrated the capability of handling an extreme storm event like the July 23 event.  Unless
there is significant development in these basins ongoing maintenance similar to what the Village currently
performs should be sufficient to manage stormwater in these areas.  Table 4.1 presents a summary of
those basins in which flooding was not reported.  Table 4.2 presents a summary of the of respondents who
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reported flooding and the types of flooding that occurred in each basin based on the results of flooding
questionnaire

Table 4.1: Combined and Separate Storm Sewer Basins without Reported Flooding

Village of Mount Prospect

Flooding Questionnaire Results
Type ofFloodin

Total Sanitary
Sump Street&     

Street Yard
Basin

Respondents Backup
Seepage Pump Yard

Failure Floodin Flooding Flooding
CS06 0 0 0 0 0 0 0
CS07 0 0 0 0 0 0 0

CS08 0 0 0 0 0 0 0

CS12 0 0 0 0 0 0 0

SS02 0 0 0 0 0 0 0
SS03 0 0 0 0 0 0 0

SS05 0 0 0 0 0 0 0

SS06 0 0 0 0 0 0 0

SS17 0 0 0 0 0 0 0

SS23 0 0 0 0 0 0 0

SS33 0 0 0 0 0 0 0

SS34 0 0 0 0 0 0 0

SS35 0 0 0 0 0 0 0

SS36 0 0 0 0 0 0 0
SS38 0 0 0 0 0 0 0

SS39 0 0 0 0 0 0 0

SS43 0 0 0 0 0 0 0

SS46 0 0 0 0 0 0 0

SS47 0 0 0 0 0 0 0

SS50 0 0 0 0 0 0 0

SS51 0 0 0 0 0 0 0

SS52 0 0 0 0 0 0 0

SS53 0 0 0 0 0 0 0

SS54 0 0 0 0 0 0 0

SS56 0 0 0 0 0 0 0

SS58 0 0 0 0 0 0 0

SS59 0 0 0 0 0 0 0

SS60 0 0 0 0 0 0 0
SS61 0 0 0 0 0 0 0

SS62 0 0 0 0 0 0 0

SS64 0 0 0 0 0 0 0

SS65 0 0 0 0 0 0 0

SS66 0 0 0 0 0 0 0
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Table 4.2: Flooding Questionnaire Results

Village of Mount Prospect
Flood Surrey Results

Type of Flooding

Total Sanitary Sump Street &    
Street Yard

Basin
Respondents Backup

Seepage Pump Yard

Failure Flooding Flooding Flooding
CSOI 12 10 2 2 0 1 1

CS02 4 l 2 1 0 0 1

CS03 1 0 1 0 0 0 1

CSO4 7 7 2 0 0 0 0

CS05 5 2 1 3 0 1 2

CS09 5 3 0 0 0 0 1

CS10 3 2 2 0 0 0 0

CS11 1 0 0 0 0 0 0

CS13 1 0 0 1 0 0 0

CS14 1 0 1 0 0 0 0

CS15 2 1 0 1 0 0 0

CS16 19 10 9 2 0 3 4

CS17 2 0 0 2 0 0 0

CS18 27 20 9 3 1 4 11

CS19 1 1 1 0 0 0 1

CS20 3 1 1 2 0 0 1

CS21 98 79 20 6 12 13 15

CS22 5 3 2 1 0 0 1

CS23 5 4 1 1 0 2 0

CS24 6 0 4 1 0 1 3

CS25 21 18 6 3 1 0 4

CS26 2 2 0 0 0 1 0

CS27 8 5 2 1 2 0 2

CS28 14 6 6 3 3 1 3

CS29 31 26 8 3 0 4 4

CS30 5 3 1 1 1 2 1

CS31 26 17 10 4 1 7 3

CS32 8 7 3 0 3 1 1

CS33 6 6 2 1 2 0 0

CS34 3 1 0 1 0 0 1

DESPLAINES 2 0 1 1 0 2 0

EGT 5 0 1 4 0 2 1

IL AMER 46 20 10 10 4 13 7

OTHER 1 0 0 0 0 0 1

SO4A 2 0 0 0 0 1 1

SS01 5 1 2 4 1 0 0

SSO4 2 0 2 2 1 0 0

SS07 1 0 0 1 0 0 1

SS08 8 1 1 7 2 3 1

SS09 1 0 0 1 0 0 0
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Table 4.2: Flooding Questionnaire Results (continued)

Village of Mount Prospect
Flood Survey Results

Type a Floodin

Total Sanitary
Sump Street &    

Street Yard
Basin

Respondents Backup
Seepage Pump Yard

Failure Flooding Flooding Flooding
SSIO 3 0 1 3 0 0 2

SS11 51 31 17 14 26 7 4

SS12 8 5 3 1 0 0 4

SS13 2 2 1 0 0 1 0

SS14 8 6 1 0 1 2 3

SS15 5 2 1 1 0 1 2

SS16 20 9 6 11 2 1 3

SSI8 2 0 2 1 0 0 0
SS19 4 3 2 1 0 1 1

SS20 1 0 0 1 0 0 0

SS21 11 8 3 2 1 6 0
SS22 1 0 1 0 0 0 0

SS24 2 1 0 0 0 0 0
SS25 6 4 5 0 0 0 1

SS26 8 4 1 1 0 1 2

SS27 16 14 4 2 1 2 1

SS28 8 7 2 0 1 2 0
SS29 9 6 0 2 1 1 1

SS30 4 4 0 1 0 0 0

SS31 6 6 1 0 1 0 0

SS32 3 1 1 1 I 1 0

SS37 1 0 0 0 0 0 1

SS40 1 1 0 0 1 0 0

SS41 25 10 5 8 7 3 5

SS42 5 1 3 4 4 0 1

SS44 10 7 2 1 2 4 1

SS45 16 5 1 3 4 5 2

SS48 1 0 0 1 0 0 0

SS49 2 0 0 2 2 0 0

SS55 4 0 0 4 1 0 0
SS57 4 2 0 2 2 0 0

SS63 1 0 0 1 0 1 0

SS67 1 I 1 0 0 0 0

SS68 4 2 0 1 4 0 0

Totals 658 399 177 142 96 101 107

SSXX— Separate Sanitary Sewer Basin CSXX— Combined Sewer Basin
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A total of 399 (61 %) of the respondents to the flooding questionnaire experienced sewer backups as a
result of the July 2P storm.   A total of 177  (27 %)  respondents experienced seepage through their
foundation or basement,  142 (22 %) experienced sump pump failures, 96 (15 %) experienced street and
yard flooding,  101  (15 %) experienced street flooding with no yard flooding and 107 (16 %) experienced
yard flooding with no street Flooding.

A total of 332 (50 %) of the 658 flooding questionnaires were completed in the combined sewer areas.  In
the combined sewer areas 235  (71 %)  of the respondents experienced sewer backups,  96  (29 %)
experienced seepage through their foundation or basement, 43 (13 %) experienced sump pump failures, 26
8 %)  experienced street and yard flooding,  41  (13 %) experienced street flooding only and 61  (18 %)
experienced yard flooding only.  A summary of the combined sewer area survey results is presented in
Table 4.3.

Table 4.3: Flooding Questionnaire Results in Combined Sewer Area
Result Total

Number Completed 332

Sanitary Backups 235(71%)
Seepage 96(29%)

Sump Pump Failure 43 (13 %)
Street and Yard Flooding 26(8%)

Street Flooding Only 41(13 %)
Yard Flooding Only 61 (18 %)

A total of 272 (41%) out of the 658 flooding questionnaires were completed in the separate sanitary sewer
areas.  In the separate sanitary sewer areas a total of 144 (53 %) of the respondents experienced sewer
backups,  69  (25 %) experienced seepage through their foundation or basement,  84  (30 %)  experienced
sump pump failures, 66 (24 %) experienced street and yard flooding, 43 (16 %) experienced street flooding
only and 37 (14 %) experienced yard flooding only.  A summary of the separate sanitary sewer survey
results is presented in Table 4.4

Table 4.4: Flooding Questionnaire Results in Separate Sewer Area
Result Total

Number Completed 272

Sanitary Backups 144(53%)

Seepage 69(24%)

Sump Pump Failure 84(31%)
Street and Yard Flooding 66(24%)

Street Flooding Only 43(16%)
Yard Flooding Only 37(14%)

A total of 54 (8 %) out of the 658 flooding questionnaires were completed in basins where the Village
either provides only stormwater system service or areas located outside the Village limits.  These areas
include the Des Plaines Basin, the Elk Grove Township Basin and the American Water Basin.   In these
basins a total of 20 (379 /6experienced ) of the respondents experienced sewer backups,  12 (22 %) experiencseepage
through their foundation or basement,  15 (28 %) experienced sump pump failures, 4 (7 %) experienced
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street and yard flooding,  17  (31 %)  experienced street flooding only and 9  (17 %)  experienced yard
flooding only. A summary of these areas is presented in Table 4.5.

Table 4.5 Flooding Questionnaire Results in Other Basins
Result Total

Number Completed 54

Sanitary Backups 20(37%)

Seepage 12(8%)
Sump Pump Failure 15(28%)

Street and Yard Flooding 4(7%)
Street Flooding Only 17(31 %)
Yard Flooding Only 9(17

Based on review of the flooding questionnaire results the following observations can be made:
Based on geographical area,  flooding was more prevalent in the combined sewer area than the
separate sanitary sewer area.

Sanitary backups were more prevalent in the combined sewer area than the separate sewer area.
This is expected because combined sewer systems are designed to collect and convey stormwater
and separate sanitary sewer systems are not;  therefore combined sewer systems are directly
influenced by rainfall whereas separate sanitary sewer systems are indirectly influenced by
rainfall.

There were higher incidences of sump pump failure in the separate sewer area than the combined
sewer area.   This would be expected because it is likely there are more sump pumps in the
separate sewer area.

Street and yard flooding was more prevalent in the separate sewer area than the combined sewer

area.  This is primarily because of the significant amount of street and yard flooding that was
experienced in the Harlon Heights Subdivision in Basin SS 11.

4.1 SANITARY BACK -UPS

When the combined sewer system or separate sanitary sewer system becomes surcharged, the water level
in the sewer system may become higher than the lowest drain  (toilet,  shower drain,  sink,  etc.)  in a
building or house.  If a check valve is not provided this typically results in water backing up through this
drain and into the building or house. Figure 4.1 presents a typical plumbing configuration in a house in
separate sewer area without overhead plumbing.
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Figure 4.1: Example of Household Foundation Drain

A total of 52 out of the 107 drainage basins reported sanitary back -ups.  Only 23 of the basins reported
more than five sanitary backups.  Basins that reported sanitary backups are presented in Table 4.6.

Table 4.6 Basins with Sanitary Backups

Village of Mount Prospect

Flood Survey Results

Type of Flooding

Total Sanitary
Sump Street &    

Street Yard
Basin

Respondents Backup
Seepage Pump Yard

Flooding Flooding
Failure Flooding

CS02 4 1 2 1 0 0 1

CS15 2 1 0 1 0 0 0

CS19 1 1 1 0 0 0 1

CS20 3 1 1 2 0 0 1

CS34 3 1 0 1 0 0 1

SSW 5 1 2 4 1 0 0

SS08 8 I 1 7 2 3 1

SS24 2 0 0 0 0

SS32 3 I I 1 1 1 0
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Table 4.6 Basins with Sanitary Backups (Continued)

Village of Mount Prospect

Flood Survey Results

Type of Flooding

Total Sanitary
Sump Street &    

Street Yard
Basin

Respondents Backup
Seepage Pump Yard

Flooding Flooding
Failure Flooding

SS40 I 1 0 0 1 0 0

SS42 5 1 3 4 4 0 1

SS67 I I 1 0 0 0 0

CS05 5 2 1 3 0 1 2

CS10 3 2 2 0 0 0 0

CS26 2 2 0 0 0 1 0

SS13 2 2 1 0 0 1 0

SS15 5 2 1 1 0 1 2

SS57 4 2 0 2 2 0 0

SS68 4 2 0 1 4 0 0

CS09 5 3 0 0 0 0 I

CS22 5 3 2 I 0 0 I

CS30 5 3 1 1 1 2 1

SS19 4 3 2 1 0 1 1

CS23 5 4 I 1 0 2 0

SS25 6 4 5 0 0 0 1

SS26 8 4 1 1 0 1 2

SS30 4 4 0 1 0 0 0

CS27 8 5 2 1 2 0 2

SS12 8 5 3 I 0 0 4

SS45 16 5 1 3 4 5 2

CS28 14 6 6 3 3 1 3

CS33 6 6 2 1 2 0 0

SS14 8 6 1 0 1 2 3

SS29 9 6 0 2 1 1 1

SS31 6 6 1 0 1 0 0

CSO4 7 7 2 0 0 0 0

CS32 8 7 3 0 3 1 1

SS28 8 7 2 0 1 2 0

SS44 10 7 2 1 2 4 1

SS21 Il 8 3 2 1 6 0

SS16 20 9 6 11 2 1 3

Village of Mount Prospect 49 Febmary 2012
Stormwater Management Study



Table 4.6 Basins with Sanitary Backups (Continued)

Village of Mount Prospect

Flood Survey Results

Type of Flooding

Total Sanitary
Sump Street &    

Street Yard
Basin Seepage Pump Yard

Respondents Backup Failure Flooding Flooding Flooding
CS01 12 10 2 2 0 1 1

CS16 19 10 9 2 0 3 4

SS41 25 10 5 8 7 3 5

SS27 16 1 14 4 2 1 2 1

CS31 26 17 10 4 1 7 3

CS25 21 18 6 3 1 0 4

CS18 27 20 9 3 1 4 11

IL AMER 46 20 10 10 4 13 7

CS29 31 26 8 3 0 4 4

SSH 51 31 17 14 26 7 4

CS21 98 79 20 6 12 13 15

Totals 616 399 163 116 92 94 96

Basin CSI8,  Highland Street Area experienced a high volume of sanitary backups.   Twenty-seven
residents completed the questionnaire and 20 experienced sanitary backups.  The Highland Street Area
was selected for detailed analysis.

Basin CS21, Isabella Street Area experienced 79 sanitary backups. The Isabella Street Area reported the
highest number of sanitary backups and was selected for additional detailed analysis.

Basin CS31, Lonnquist Boulevard Area experienced 17 sanitary backups. Eleven of the sanitary backups
were reported on South See -Gwun Avenue and South Na Wit Ta Avenue.  The Lonnquist Boulevard Area
was selected for additional detailed analysis.

Basin SSl I which is part of the Haden Heights Subdivision reported 31 sanitary backups.  Residents in
this area reported sanitary backups that resulted in 1 to 5 feet of flooding in their basements. The Haden
Heights Subdivision was selected for additional detailed analysis.

Basin CS29, at Evergreen Avenue and Edward Street experienced 26 sanitary backups.  A total of 18
sanitary backups were also reported in Basin CS25.  Basins CS29 and CS25 were not selected for detailed

analysis at this time.  This was primarily due to the fact that these basins reported less surface induced
flooding that those basins selected for further analysis.  It is expected that the sanitary backups in these
basins can be mitigated through the installation of overhead plumbing or backup prevention systems on
private sector service laterals.  The assessment that sanitary backups can be mitigated through overhead
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plumbing or backup prevention systems on private sector service lateral is also the case for all basins
experiencing sanitary backups.

The Illinois American Basin reported 20 sanitary backups.  Sanitary backups in this basin were fairly
widespread.  This basin was not analyzed further for sanitary backups because sanitary service is provided
by Illinois American Water, not the Village of Mount Prospect.

4.2 SUMP PUMP FAILURE

Sump pump failures often result in basement flooding.  Failure of sump pumps can be caused by loss of
power or lack of capacity.   Often sump pumps do not have a battery or generator back -up system that
will supply power to operate the pump in the event of a power outage.   Another issue that can occur and
often results in basement back -ups is a sump pump with insufficient capacity to keep up with the amount
of water that is produced by building foundation drains.

A total of 52 out of the 107 drainage basins reported sump pump failures.    Basins that reported sump
pump failures are presented in Table 4.7.

Table 4.7 Basins with Sump Pump Failures

Village of Mount Prospect

Flood Survey Results

Type of Flooding

Total Sanitary
Sump Street &    

Street Yard
Basin Seepage Pump Yard

Respondents Backup Flooding Flooding
Failure Flooding

CS13 1 0 0 1 0 0 0

CS24 6 0 4 1 0 1 3

DESPLAINES 2 0 1 1 0 2 0

SS07 1 0 0 1 0 0 1

SS09 1 0 0 1 1 0 1 0 0

SS18 2 0 2 1 0 0 0

SS20 1 0 0 1 0 0 0

SS48 1 0 0 1 0 0 0

SS63 I 0 0 1 0 1 0

CS02 4 1 2 1 0 0 1

CS15 2 1 0 1 0 0 0

CS34 3 1 0 1 0 0 1

SS32 3 I I I I 1 0

SS15 5 2 I I 0 I 2

SS68 4 2 0 1 4 0 0
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Table 4.7 Basins With Sump Pump Failures (Continued)

Village of Mount Prospect

Flood Survey Results

Type of Flooding

Total Sanitary
Sump Street &    

Street Yard
Basin

Respondents Backup
Seepage Pump Yard

Failure Flooding Flooding Flooding
CS22 5 3 2 1 0 0 1

CS30 5 3 1 1 1 2 1

SS19 4 3 2 1 0 1 1

CS23 5 1 4 1 1 0 2 0

SS26 8 4 1 1 0 1 I 1 2

SS30 4 4 0 1 0 0 0

CS27 8 5 2 1 2 0 2

SS12 8 5 3 1 0 0 4

CS33 6 6 2 1 2 0 0

SS44 10 7 2 1 2 4 1

CS17 2 0 0 2 0 0 0

SSO4 2 0 2 2 1 0 0

SS49 2 0 0 2 2 0 0

CS20 3 1 1 2 0 0 1

SS57 4 2 0 2 2 0 0

SS29 9 6 0 2 1 1 1

SS21 II 8 3 2 1 6 0

CS01 12 10 2 2 0 1 1

CS16 19 10 9 2 0 3 4

SS27 16 14 4 2 1 2 1

SS10 3 0 1 3 0 0 2

CS05 5 2 1 3 0 1 2

SS45 16 5 I 3 4 5 2

CS28 14 6 6 3 3 1 3

CS25 21 18 6 3 1 0 4

CS18 27 20 9 3 1 4 11

CS29 31 26 8 3 0 4 4

EGT 5 0 1 4 0 2 1

SS55 4 0 0 4 1 0 0

SS01 5 1 2 4 1 0 0

SS42 5 1 3 4 4 0 1

CS31 26 17 10 4 1 7 3

CS21 98 79 20 6 12 13 15

Village of Mount Prospect 4 -12 February 2012
Storm"ter Management Study



Table 4.7: Basins with Sump Pump Failures (Continued)

Village of Mount Prospect

Flood Survey Results

Type of Flooding

Total Sanitary
Sump Street&    

Street Yard
Basin

Respondents Backup
Seepage Pump Yard Flooding Flooding

Failure Flooding

SS08 8 1 1 7 2 3 1

SS41 25 10 5 8 7 3 5

IL AMER 46 20 10 10 4 13 7

SS16 20 1 9 6 it 2 1 3

SS11 1 51 31 17 14 26 7 4

Totals 590 349 155 142 89 93 96

Only 6 of the basins reported more than five sump pump failures.

Basin CS21, Isabella Street Area reported 6 sump pump failures. The Isabella Street Area was selected for
additional detailed analysis.

Basins SS08 and SSI I which are part of the Hatlen Heights Subdivision reported 21 sump pump failures.
Reports of power outages were also received in Basin SS 11. The Haden Heights Subdivision was selected
for additional detailed analysis.

Basin SS41 reported 8 sump pump failures and 10 basement backups.  Basin SS 16 reported I I sump
pump failures.  The Illinois American basin reported 10 sump pump failures.   In almost all of the cases
where sump failures occurred,  sanitary backups also occurred.   It is generally recommended that
respondents whose sump pumps failed determine why the pump failed and consider procurement of an
emergency battery operated sump pump and/or generator with and automatic transfer switch that will

supply power to the sump pump in the case of a power outage.

4.3 BASEMENT SEEPAGE

Basement seepage occurs when rainwater and/or groundwater enters a building through cracks or holes in
basement walls or Floors.  This occurs most frequently during rainfall events when water is not able to
drain away from the building as a result of poor site grading or foundation drains not operating properly.
A total of 51 out of the 107 drainage basins reported seepage.  Basins that reported seepage are presented
in Table 4.8
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Table 4.8 Basins with Seepage

Village of Mount Prospect

Flood Survey Results

Type of Flooding

Total Sanitary
Sump Street&    

Street Yard
Basin

Respondents Backup
Seepage Pump Yard

Flooding Flooding
Failure Flooding

CS03 1 0 1 0 0 0 1

CS14 1 0 1 0 0 0 0

SS22 1 0 1 0 0 0 0

CS19 1 1 1 0 0 0 1

SS67 I I 1 0 0 0 0

SS13 2 2 1 0 0 1 0

SS14 8 6 1 0 1 2 3

SS31 6 6 1 0 1 0 0

DESPLAMES 2 0 1 1 0 2 0

SS32 3 1 1 1 1 1 0

SS15 5 2 1 1 0 1 2

CS30 5 3 1 1 1 2 1

CS23 5 4 1 1 0 2 0

SS26 8 4 1 1 0 1 2

CS20 3 1 1 2 0 0 1

SS10 3 0 1 3 0 0 2

CS05 5 2 1 3 0 1 2

SS45 16 5 1 3 4 5 2

EGT 5 0 1 4 0 2 1

SS08 8 1 1 7 2 3 1

CS10 3 2 2 0 0 0 0

CSO4 7 7 2 0 0 0 0

SS28 8 7 2 0 1 2 0

SS18 2 0 2 1 0 0 0

CS02 4 1 2 1 0 0 1

CS22 5 3 2 1 0 0 1

SS19 4 3 2 l 0 1 1

CS27 8 5 2 1 2 0 2

CS33 6 6 2 1 2 0 0

M 10 7 2 1 2 4 1

SSO4 2 0 2 2 1 0 0

CS01 12 10 2 2 0 1 1
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Table 4.8 Basins with Seepage (Continued)

Village of Mount Prospect

Flood Survey Results

Type of Flooding

Total Sanitary
Sump Street&    

Street Yard
Basin Seepage

Respondents Backup
Pump Yard

Flooding Flooding
Failure Flooding

SS01 5 1 2 4 1 0 0

CS32 8 7 3 0 3 1 1

SS12 8 5 3 1 0 0 4

SS21 11 8 3 2 1 6 0

SS42 5 1 3 4 4 0 1

CS24 6 0 4 1 0 1 3

SS27 16 14 4 2 1 2 1

SS25 6 4 5 0 0 0 1

SS41 25 10 5 8 7 3 5

CS28 14 6 6 3 3 1 3

CS25 21 18 6 3 1 0 4

SS16 20 9 6 11 2 1 3

CS29 31 26 8 3 0 4 4

CS16 19 10 9 2 0 3 4

CS18 27 20 9 3 1 4 11

CS31 26 17 10 4 1 7 3

IL AMER 46 20 10 10 4 13 7

SSII 51 31 17 14 26 7 4

CS21 98 79 20 6 12 13 15

Totals 603 376 177 120 85 97 100

Reports of more than five occurrences of seepage were made in only 10 of the basins in the Village.

Basin CS18,  Highland Street Area reported 9 occurrences of seepage.  The Highland Street Area was
selected for detailed analysis.

Basin CS21,  Isabella Street Area reported 20 occurrences of seepage.  The Isabella Street Area was
selected for additional detailed analysis.

Basin CS31,  Lonnquist Boulevard Area reported 10 occurrences of seepage. The Lonnquist Boulevard
Area was selected for additional detailed analysis.
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Basin SSl l which is part of the Hatlen Heights Subdivision reported 17 occurrences of seepage. The

Hatlen Heights Subdivision was selected for additional detailed analysis.

Seepage was reported at 9 locations in Basin CS16, 8 locations in Basin CS29, and 6 locations in Basins
SS16, CS28 and Basin CS25.  Seepage was reported at 10 locations in the Illinois American basin.  These

basins were not selected for detailed analysis at this time because of the fact that these basins reported less
surface induced flooding that those basins selected for further analysis.

4.4 SURFACE FLOODING

Surface flooding
Surface flooding is defined as pending of rainfall runoff on the ground.  Surface flooding can be generally
categorized into two categories:

Street Flooding which occurs when street inlets do not have enough capacity to convey runoff
into the sewer systems quickly enough; when the amount of rainfall exceeds the capacity of the
storm sewer system which results in the sewers overflowing; and/or when the outfall of a sewer
system is restricted because of downstream flooding or capacity limitations.

Private Sector (Yard)  Surface Flooding — which is overland flooding that happens on private
properties, including in yards, window wells, driveways, etc.

A total of 59 out of the 107 drainage basins reported surface flooding consisting of 96 reports of street
and yard flooding, 101 reports of street flooding only and 107 reports of yard flooding only.   Basins that
reported surface flooding are presented in Table 4.9.

Table 4.9 Basins with Surface Flooding

Village of Mount Prospect

Flood Survey Results

Type of Flooding

Total Sanitary
Sump Street &     

Street Yard
BASIN Seepage Pump Yard

Respondents Backup Failure Flooding Flooding Flooding
CS02 4 1 2 1 0 0 1

CS03 1 0 1 0 0 0 1

CS09 5 3 0 0 0 0 1

CS19 1 1 1 0 0 0 1

CS20 3 1 1 2 0 0 1

CS22 5 j 3 2 1 0 0 1

CS34 3 1 0 1 0 0 1

OTHER 1 0 0 0 0 0 1

SS07 1 0 0 I 0 0 1

SS25 6 4 5 0 0 0 1

SS37 1 0 0 0 0 0 1

SSIO 3 0 1 3 0 0 2

SS12 8 5 3 1 0 0 4
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Table 4.9 Basins with Surface Flooding (Continued)

Village of Mount Prospect

Flood Survey Results

Type of Flooding

BASIN
Total Sanitary

Sump Street &    
Street Yard

YardRespondents Backup Seepage Pump
Failure F

Flooding Flooding
looding

CS26 2 2 0 0 0 1 0

SS13 2 2 1 0 0 1 0

SS63 1 0 0 1 0 1 0

CS01 12 IO 2 2 0 1 1

SO4A 2 0 0 0 0 1 1

SS19 4 3 2 I 0 1 1

CS05 5 2 1 3 0 1 2

SS15 5 2 1 1 0 1 2

SS26 8 4 1 1 0 1 2

CS24 6 0 4 1 0 1 3

CS23 5 4 1 1 0 2 0

DESPLAINES 2 0 1 1 0 2 0

EGT 5 0 1 4 0 2 1

CS16 19 10 9 2 0 3 4

CS29 31 26 8 3 0 4 4

SS01 5 1 2 4 1 0 0

SSO4 2 0 2 2 1 0 0

SS31 6 6 1 0 1 0 0

SS40 1 1 0 0 1 0 0

SS55 4 0 0 4 1 0 0

CS25 21 18 6 3 1 0 4

SS32 3 1 1 1 1 1 0

SS29 9 6 0 2 I 1 1

SS28 8 7 2 0 1 2 0

CS30 5 3 1 1 1 2 1

SS27 16 14 4 2 1 2 1

SS14 8 6 1 0 1 2 3

CS18 27 20 9 3 I 4 11

SS21 11 8 3 2 1 6 0

CS31 26 17 10 4 1 7 3

CS33 6 6 2 1 2 0 0

2 0 0 2 2 0 0

SS57 4 2 0 2 2 0 0

c827 8 5 2 1 2 0 2FSS49SS16 20 9 6 11 2 I 3

SS08 8 1 1 7 2 3 1
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Table 4.9 Basins with Surface Flooding (Continued)

Village of Mount Prospect
Flood Survey Results

Type of Flooding

Total Sanitary
Sump Street &     

Street Yard
BASIN

Respondents Backup
Seepage Pump Yard

Flooding FloodingFailure Flooding
SS44 10 7 2 I 2 4 1

CS32 8 7 3 0 3 1 1

CS28 14 6 6 3 3 1 3

SS68 4 2 0 I 4 0 0

SS42 5 1 3 4 4 0 1

SS45 16 5 1 3 4 5 2

IL AMER 46 20 10 10 4 13 7

SS41 25 10 5 8 7 3 5

CS21 98 79 20 6 12 13 15

SSII 51 31 17 14 26 7 4

Totals 628 383 168 133 96 101 107

Reports of more than five occurrences of surface flooding were made in only 18 basins in the Village.

Reports of more than five occurrences of street flooding (both street flooding only plus street and yard
flooding reports) were made in only 10 basins in the Village.  A discussion of each ofthe basins in which
five or more reports of street flooding (street flooding only plus street and yard flooding reports) were

reported and several basins identified with concentrated localized flooding is presented in the following
paragraphs.

Basin SSI I which is part of the Hatlen Heights Subdivision reported 26 occurrences of street and yard
flooding, 7 occurrences of street flooding only and 4 occurrences of yard flooding only.   This area was
identified as one of the basins in the Village that experienced the most severe surface flooding.  The
Hatlen Heights Subdivision was selected for additional detailed analysis.

Basin SS08,  which is also part of the stormwater drainage area served by the sewers in Basin SS I
reported 2 occurrences of street and yard flooding, three occurrences of street flooding only and one
occurrence of yard flooding only.  Basin SS08 is included in the additional detailed analysis of the Haden
Heights Subdivision.

Basin SS21 is located in the center section of the Village along Golf Road.  One occurrence of street and
yard flooding and 6 occurrences of street flooding only were reported in this basin.  Based on review of

the flooding questionnaire results, a concentration of street flooding was identified along Tower Lane,
Tower Drive and Sunset Road.. Basin SS21 was selected for additional detailed analysis.

Basin SS32 was selected for additional detailed analysis based on reports of street flooding at the
intersection of Cherrywood Drive and West Palm Drive.
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Basin SS41 is located in the southwest section of the Village along South Busse Road.  Twenty-five
flooding questionnaires were received from this basin.  Of these,  7 reported street and yard flooding, 3
reported street flooding only and 5 reported yard flooding only.    Based on review of the flooding
questionnaire results, a concentration of street and yard flooding was identified along Magnolia Lane,
Pheasant Trail, and Catalpa Lane.  Basin SS41 was selected for additional detailed analysis.

Basin SS44 is located in north of Central Road at southeast comer of the Village.  One occurrence of
street and yard flooding and 6 occurrences of street flooding only were reported in this basin.  Based on
review of the flooding questionnaire results, flooding was not concentrated in any specific area in this
basin.  This basin is not recommended for further detailed evaluation or analysis.

Basin SS45 is located in the south section of the Village along Golf Road.   Sixteen flooding
questionnaires were received from this basin.  Of these, 4 reported street and yard flooding, 5 reported

street flooding only and 2 reported yard flooding only.   Based on review of the flooding questionnaire
results,  a concentration of street and yard flooding was identified along Beechwood Drive and Grace
Drive.  Basin SS45 was selected for additional detailed analysis.

Basin CS18,  Highland Street Area reported I occurrence of street and yard flooding, 4 occurrences of
street flooding only and I I occurrences of yard flooding.  Basin CSI 8's mainline sewer flows along
Highland Street,  Elmhurst Avenue,  Fairview Avenue, Maple Court,  Wille Street, and Highland Street.
Severe street and yard flooding was reported in all of these areas.  The primary type of surface flooding
reported in Basin CS18 was private sector flooding in yards.   The Highland Street Area was selected for
detailed analysis.

Basin CS21, Isabella Street Area reported 12 occurrences of street and yard flooding,  13 occurrences of
street flooding only and 15 occurrences of yard flooding only. The Isabella Street Area was identified as
one of the basins in the Village that experienced the most severe surface flooding. Basin CS2I's mainline
sewer is located along Isabella Street. It intersects Elm Street, Emerson Street, Main Street, Maple Street,
Pine Street, Russell Street, and Wille Street One resident reported that the street flooded up to 3 feet.
Another reported street flooding in the right -of -way up to the sidewalk.   Basin CS21 was selected for
additional detailed analysis.

Basin CS31, Lonnquist Boulevard Area reported 1 occurrence of street and yard flooding, 7 occurrences
of street flooding and 3 occurrences of yard flooding.  Seven of the reports of street flooding were
concentrated along South Na Wa Ta Avenue and South See Gwun Avenue.  The drainage area tributary
and downstream of South Na Wa Ta Avenue and South See Gwun Avenue in the Lonnquist Boulevard
Area was selected for additional detailed analysis.

The Illinois American Basin, reported 4 occurrences of street and yard flooding,  13 occurrences of street
flooding only and 7 occurrences of yard flooding only.  Based on review of the flooding questionnaires
and site investigation it appears that a significant number of the surface flooding occurrences involved
street flooding and flooding of garages with garage floors below the street elevation and surrounding

ground
surface.  These garages typically have drains and sump pumps to keep them dry.  The amount of

stormwater produced by the July 23 storm event likely resulted in producing more water than what the
garage drains and sumps could manage.  In some cases street and yard flooding may have contributed to
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the garage flooding.  Flooding in the Illinois American Basin was very widespread with the exception of a

concentration of reported flooding on Park Drive.    There we also two reports of street flooding along
Ironwood Drive with one reported incident of severe street flooding that resulted in flooding a garage
with a floor below street level.   The Park Drive Area and Ironwood Drive Area were selected for

additional detailed analysis.   Garage flooding did occur in other basins in the Village, but not to the
extent that it did in the Illinois American Basin.

In addition to the above, parking garage flooding was experienced at is

located in Basin CS23.   It experienced significant clear water flooding at the lowest level of its
underground parking garage.   An on -site inspection of the site with a — _  representative
indicated that rain water accessed the subterranean garage space via the access ramp.  Reportedly, water
over -ran the trench drain at the bottom of the garage door.  Once passed the garage door, water flowed by
gravity to the lowest point in the garage where it accumulated; causing damage to several parked vehicles.
Staff observed floor drains in the parking garage.  However, the drains were very small and clearly not
intended to convey stormwater.  The — expressed concerns that flooding occurred because

the inlet in the Village -owned parking lot adjacent to their north property line would not accept the
rainwater.  They asserted that the subsequent ponding of rainwater influenced the amount of water that

was retained in their courtyard and the amount of water that was conveyed down their parking garage
ramp into their parking garage.

The Village separated the combined sewer in this area as part of the Pine/Wille Improvements Project to
facilitate construction of —.   As part of this project additional stonnwater management
capacity was provided through the construction of new 60 -inch- diameter storm sewer from Northwest

Highway to Central Road.   The intention of the 60 -inch- diameter sewer in this area was to provide
additional detention needed for the construction of —.  The— was not required
to provide on -site detention when it was constructed.   Consequently,  the property contributes a
considerable volume of run -off to the local combined sewer system.  Based on the review of the flooding

questionnaires the parking garage flooding at the —  property appears to be an infrequent
incident and a consequence of the storm's magnitude.

Basin CS23,  in which —  is located,  was not selected for additional analysis.   A limited

hydraulic assessment ofthe— property indicates that the detention provided by the 60 -inch-
diameter sewer provides approximately a 5 -year level of service.  Additional analysis of the -

since it is a private property is beyond on the scope of services included in this study.

Basins in which five or less occurrences of street flooding  (street flooding only plus street and yard
flooding) were not selected for additional analysis because of the relatively low number of public sector
surface flooding occurrences.

4.5 OVERALL FLOOD SURVEY SUMMARY

The Village -wide surveys greatly aided Bums & McDonnell in analyzing each basin in the Village. While
flooding occurred throughout the Village,  after compiling the data and reviewing the results of the
flooding questionnaire,  several areas exhibited major flooding issues.  These areas include the Flatten
Heights Subdivision which is primarily comprised of Basins SS08 and SSI 1, Basin CS18 which is the
Highland Street Area, Basin CS21 referred to as the Isabella Street Area and the Lonnquist Boulevard
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Area which consists of Basin SSI8 and Basin CS31.  These areas were selected for additional detailed

modeling as part of this study and are shown on Exhibit 3.

Localized surface flooding was identified in Basin SS21, Basin SS32, Basin SS41, Basin SS45 and the
Illinois American Basin.  These basins are shown in Exhibit 2.
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5.0 METHOD OF ASSESSMENT & FINDINGS

5.1 HYDRAULIC MODELING

As discussed in Chapter 4, several areas were identified for further analysis as part of this study. These
areas include the Hatlen Heights Subdivision which is primarily comprised of Basins SS08 and SS 11,
Basin CS18 which is the Highland Street Area, Basin CS21 the Isabella Street Area, and the Lonnquist
Boulevard Area which consists of Basin SS 18 and Basin CS31.  These areas are shown on Exhibit 3.

Computerized modeling of these areas was performed to determine the level of protection provided by the
combined and storm sewer systems in these areas.   XPSWMM,  an industry standard model, was the
model used for the hydraulic analyses performed in these areas.  Based on the results of the modeling and
information obtained through field investigation potential improvements to mitigate flooding in each of

these areas was developed.  As part of the modeling, each system was evaluated using the rainfall data for
the July 23" storm.  The results of these models were compared with the Village wide survey data that
was gathered to calibrate the models.  Once the models were calibrated, the systems were analyzed for
their capability to handle flows generated from I -year,  2 -year,  5 -year,  10 -year,  25 -year,  and 100 -year
recurrence interval storm events with a 3 -hour duration.  The 1 -year storm represents a storm that has

approximately a 99 percent chance to occur once in any given year.  A 2 -year storm has a probability of
occurring once every 2 years.  The modeled storm events have the probability of occurring once every 5-
years, 10- years, 25 -years, 50 -years or 100 -years based on their recurrence interval.

Localized areas in Basin SS21, Basin SS32,  Basin SS41, Basin SS45 and the Illinois American Basin

were also hydraulically modeled using a combination of computerized and tabular methods.  Since these

areas of flooding were generally confined to a localized area; derailed modeling with XPSWMM was not

performed.

Table 5.1 presents the rainfall data (in inches) for each recurrence interval for a 3 hour duration storm.

Table 5.1 Rainfall Data

Village of Mount Prospect

Rainfall Data In Inches for Northern Illinois (3 -hour Storm Duration)
Storm 1 -Year 2 —Year 5 -Year 10 -Year I 25 -Year I 100 -Year

Rainfall 1.6 1.94 2.43 186 3.53 4.85

It should be noted that these rainfall amounts are based on a statistical analysis of historical data.  Any of
these storms can occur at any number of times in any given year.   The classifications refer to the
likelihood of each storm occurring in any given year.

5.1.1 Basin SS11 and Basin SS08 - Hatlen Heights Subdivision

One of the most heavily impacted areas during the July 23` storm was the Haden Heights Subdivision.
The Hatlen Heights Subdivision is primarily residential consisting of approximately 400 homes,  and
when it was constructed,  it was part of unincorporated Cook County.   The storm sewer system that

collects and conveys stormwater in this area is located in separate sewer Basin SS I and separate sewer
Basin SS08 which are generally bounded by Meier Road on the west, Bonita Avenue to the north, Busse
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Road to the east, and Lincoln Street to the south.  There is also an area north of these basins located in the

Village of Arlington Heights that drains into the Hatlen Heights Subdivision.  The total area tributary to
the Hatlen Heights Subdivision is approximately 213 acres.

Stormwater in the Hatlen Heights Subdivision is conveyed by a mainline sewer that ranges from 42-
inches to 72- inches in diameter and ultimately empties into the Crumley Detention Basin. The Crumley
Detention Basin discharges into Weller Creek.  Weller Creek discharges to the Des Plaines River, which

flows to the Illinois River and ultimately merges with the Mississippi River.   The locations of the
mainline sewer,  Crumley Detention Basin and primary storm sewer mains serving the Hatlen Heights
Subdivision are shown on Exhibit 6.

A total of 59 flooding questionnaires were completed in Basins SS08 and SS 11.   Thirty-two sewer
backups,  18 occurrences of seepage, 21 sump pump failures, 28 occurrences of street and yard flooding,
10 occurrences of street flooding only and 5 occurrences of yard flooding only were reported. Reported
flooding was concentrated near the intersection of Lincoln Street and Meier Road, the intersection of
Meier Road and Grindel Drive, the intersection of Bonita Avenue and Hatlen Avenue, the intersection of

Hatlen Court and Hatlen Avenue,  and along Verde Drive.   Based on review of the questionnaires,
flooding in this area was further complicated by the reported loss of electrical power ranging from two to
14 hours. Locations of reported flooding are shown on Exhibit 1.

It was reported that the Crumley Detention Basin overflow weir overtopped during the July 23r storm. In
addition to the overflow weir, this detention basin has two main outfalls consisting of a 12- inch - diameter
and a 24- inch - diameter pipe. A flap gate is installed on the 24- inch - diameter outfall. This gate is intended
to prevent Weller Creek from backing up into the detention basin. Depending on the relative elevations of
the water in the detention basin and Welter Creek the outfalls from the detention basin can be

hydraulically restricted.   Based on the modeling results and the observations made by local residents
during the July 23r storm the detention basin's discharge capacity was restricted by the elevation of
Weller Creek, which resulted in the basin filling up,  in turn restricting the ability of stonmwater to be
conveyed out of the Hatlen Heights Subdivision.  This is attributed to the fact that the water level in
Weller Creek was higher than the principal outfall of the Crumley Detention Basin.

The Hatlen Heights mainline sewer, major inlets and the Crumley Detention Basin were modeled using
the rainfall data from the July 23' storm event and I -year, 2 -year, 5 -year,  10 -year, 25 -year, 50 -year and
100 -year recurrence interval events with a three hour duration.  Results of the model are consistent with

the data obtained from the flooding questionnaires.

Based on the modeling results the stonnwater management system in Basin SSI 1 does not have sufficient
capacity to convey stormwater out of the Hatlen Heights Subdivision without flooding.   Some areas
within this basin, particularly in the areas of the intersection of Hatlen and Beverly, as well as along East
Hatlen Avenue provide less than a 1 -year level of protection.  Exhibit 6 depicts the existing system within
the Haden Heights Subdivision, and shows the sewer structures that are predicted to experience flooding
during a 25 -year storm event.  Results of the modeling showing I -year, 2 -year, 5 -year,  10 -year, 25 -year,
100 -year, and the July 23, 2011 storm events are shown on Table 1. in Appendix B.
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5.1.2 Basin CS18 - Highland Street Sewer System

The Highland Street Area experienced a significant amount of sewer backups and surface flooding as a
result of the July 23` 2011 storm event.  Basin CS18 is primarily residential with approximately 383
homes served by a combined sewer system.   The Highland Street Area is generally bounded on the north

by Kensington Road, the west by Forest Avenue, the south by Highland Street and the east by Rand Road.
The total drainage area in this system is approximately 135 acres.  The delineation of the drainage area is
shown on Exhibit 3.

Combined wastewater generated in the Highland Street Area is collected and conveyed by a combined
sewer that begins at Forest Avenue and conveys combined wastewater easterly along Highland Street to
Rand Road.  As the result of a comprehensive stormwater management study completed for the Village in
1990 the conveyance capacity of the existing system was upgraded by installing a parallel relief sewer in
the 1990s with the intent of increasing the capacity of the combined sewer system to a 25 -year level of

service.   The interceptor and parallel relief sewer discharge into a MWRDGC interceptor near the
intersection of Rand Road and Business Center Drive.

The construction of this parallel relief sewer dramatically improved surface flooding concerns in this area.

Even given the intensity of the July 23` stone, surface flooding reports were reduced when compared to
previous storms.  However, there were still substantial amounts of sanitary backups.  This emphasizes the
fact that private sector improvements are tantamount to reducing flooding sanitary backups for storm
events similar to the July 23 event.

A total of 27 flooding questionnaires were completed in Basin CS18.   Twenty sewer backups,  9
occurrences of seepage, 3 sump pump failures, I occurrence of street and yard flooding, 4 occurrences of
street flooding only and 11 occurrences of yard flooding only were reported in this basin. Locations of

reported flooding are shown on Exhibit 1.

When Basin CS18 was modeled for the July 23` storm, flooding was simulated along Forest Avenue,
Pine Street,  Wille Street,  Prospect Manor,  Eastwood Avenue,  Elmhurst Avenue,  Russell Street,  and

Maple Court. When Basin CS18 was modeled for I -year, 2 -year. 5 -year,  10 -year, and 25 -year recurrence
interval events with a three hour duration it was determined that,  with the exception of Maple Court,
Basin CS18 has the capacity to collect and convey combined wastewater from the Highland Street Area

from over a 25 -year storm event with a three hour duration.  The Highland Street Area combined sewer
system, with the exception of Maple Court provides a 25 year level of service.

Maple Court is currently served by an 8- inch - diameter sewer.  Based on the modeling results, this sewer
provides a I year level of protection.  Maple Court is served by a private entity and the 8- inch - diameter

sewer is not part ofthe Village's sewer system.

Exhibit 7 shows the sewer structures that are predicted to experience flooding for a 25 -year storm event.
As shown on the exhibit, the system has the capacity to convey combined wastewater from the site, with

the exception of the Maple Court area.  Results of the modeling showing I -year, 2 -year, 5 -year,  10 -year,
25 -year, 100 -year, and the July 23, 2011 storm events are shown on Table 11 in Appendix B.  Results of
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the detailed analysis for Basin CSI S confirm that the recommendations made in the 1990 Comprehensive
Stormwater Management Report and implemented by the Village were effective.

5.1.3 Basin CS21  - Isabella Street Area

The Isabella Street Area experienced a significant amount of sewer backup and surface flooding as a
result of the July 23 2011 storm event.  This area is primarily residential with approximately 789 homes
served by combined sewer Basin CS21.   The Isabella Street Area is generally bounded on the north by
Highland Street, on the west by Eastwood Avenue and on the east by Rand Road.  It is bounded on the
south by Central Road from Main Street to Maple Street and Thayer Street from Gm Street to Louis

Street. The total drainage area in this system is approximately 245 acres.  The delineation of the drainage
area is shown on Exhibit 3.

Combined wastewater generated in the Isabella Street Area is collected and conveyed by a combined
sewer that begins at Elmhurst Avenue and conveys combined wastewater easterly along Isabella Street to
Rand Road where it connects into the Rand Road sewer system and ultimately discharges into a
MWRDGC combined sewer interceptor.  The combined sewer overflow for this basin discharges to
Feehanville Creek.  Feehanville Creek discharges to the Des Plaines River.

A total of 98 flooding questionnaires were completed in Basin CS21.  Based on the questionnaires 79
sewer backups,  20 occurrences of seepage,  6 sump pump failures,  12 occurrences of street and yard
flooding,  13 occurrences of street flooding only and 15 occurrences of yard flooding only were reported
in this area. No power outages were reported in this area.  Therefore, it is believed that the sump pump
failures in this area were due to a lack of capacity,  rather than a lack of power.  Locations of reported
flooding are shown on Exhibit 1.

When Basin CS21 was modeled for the July 23r storm the most severe flooding was evident along
Russell Street, Pine Street, and Wille Street north of Isabella Street between Highland Street and Gregory
Street and south of Isabella Street.   These results were consistent with results of the flooding
questionnaires.  When Basin CS21 was modeled for I -year,  2 -year,  5 -year,  I0 -year,  and 25 -year
recurrence interval events with a three hour duration it was determined that it can convey combined
wastewater generated by a I -year storm event.   This means that the sewer system in this basin has
approximately a I -year level of protection.  Exhibit 8 shows the storm structures that are predicted to have
flooding issues during the 25 -year storm.  Results of the modeling showing I-year, 2 -year,  5 -year,  10-
year, 25 -year, 100 -year, and the July 23, 2011 storm events are shown on Table III in Appendix B.

5.1.4 Basin CS31 Lonnquist Boulevard Area

The Lonnquist Boulevard Area experienced a significant amount of sewer backup and surface flooding as
a result of the July 2P, 2011 storm event.  Eleven of the 17 sanitary backups were located on South Na
Wa Ta Avenue and South See Gwun Avenue.  Seven of the 8 reports of surface flooding were located on
See Gwun Avenue and South Na Wa Ta Avenue.  The remaining sanitary backups were fairly widely
dispersed in throughout Basin CS31; therefore the drainage area tributary and combined and separate
storm sewer systems downstream of South Na Wa Ta Avenue and South See Gwun Avenue were

analyzed. Locations of reported flooding are shown on Exhibit 1.
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Combined wastewater generated in the drainage area analyzed in Basin CS31 is collected and conveyed
by a combined sewer that begins on South We Go Trail and conveys combined wastewater easterly along

West Sunset Road to South Na Wa Ta Avenue where it turns east at West Lonnquist Boulevard and
ultimately discharges into a MWRDGC combined sewer interceptor.

Historical flooding in this area resulted in the installation of a separate storm sewer system that begins at
the intersection of South See Gwun Avenue and West Sunset Road that conveys storrnwater easterly to

South Na Wa Ta Avenue where it turns north and is ultimately discharged into Weller Crock.

When Basin CS31 was modeled for the July 23r storm, the model showed flooding along South See
Gwun Avenue.  When the basin was modeled for I -year, 2 -year, 5 -year,  10 -year, and 25 -year recurrence

interval events with a three hour duration it was determined that the sewer system provided a 10 year
level of service with the exception of segments of the combined sewer system along See Gwun Avenue

which provided less than a2-year level of service.  Exhibit 9 shows the storm structures that are predicted
to have flooding issues during the 25 -year storm.

During the field investigation completed by Bums & McDonnell in Basin CS31 some of the residents

along Na Wa Ta Avenue mentioned that their street and front yards flood on a frequent basis, even during
storms of lower intensity.  Based on their observations and the results of the modeling, it was determined
that additional inlets along Na Wa Ta Avenue would improve drainage.

5.1.5 Basin SS21 —Tower Drive Area

Two reports of street flooding were received from residents living in the Tower Lane cul -de -sac and two

reports of street flooding were received on Tower Drive between Country Lane and 916 Tower Drive.
Two reports of street flooding were also received on Sunset Drive.  Based on modeling of the storm sewer

in this basin is believed that the localized flooding in this area is the result of the magnitude of the storm
event that occurred on July 23' 2011.  The storm sewers in this area are adequate to convey stormwater
from a 10 -year rainfall event.

5.1.6 Basin SS32— Cherrywood Drive Area

Frequent street flooding was reported at the intersection of Cherrywood Drive and Palm Drive.  Modeling
results in this area indicated that the 18- inch- dimaeter storm sewer between Cherrywood Drive and South

Oakwood Drive provides a 5 -year level of protection.  Exhibit 10 presents the storm sewers that would be
predicted to have flooding issues for a 5 -year or greater storm event.

5.1.7 Basin SS41 — Catalpa Area

Two occurrences of street flooding were reported on Catalpa Lane, two occurrences of street flooding
were reported on Pheasant Trail and one report of street flooding was received from a resident on

Magnolia Lane.  Modeling results in this area indicate that the sewers on Pheasant Trail and Magnolia
Lane have capacity to convey stormwater from a 10 -year rainfall event.   Modeling results in this area
indicated that the 24- inch - diameter storm sewer on Lavergne Drive between West Catalpa Lane and West
Willow Lane provides a 2 -year level of protection.  Exhibit I 1 shows the storm sewer on Lavergne Drive
that would be expected to have flooding issues for a 5 -year or greater storm event.
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5.1.8 Basin SS45 — Beachwood Drive and Grace Drive Area

Three occurrences of street flooding were reported on Beechwood Drive,  two occurrences of street

flooding were reported on both Cypress Drive and Grace Drive, and one report of street flooding was
reported on both Willow Lane and Palm Drive.  The storm sewers on Beechwood Drive and Grace Drive

are tributary to a 27- inch - diameter storm sewer on West Ash Drive located between Grace Drive and
Cypress Drive.  Modeling results indicate that this 27- inch - diameter sewer on West Ash Drive and the

storm sewer downstream of it provide a 5 -year level of protection.  Exhibit 12 shows storm sewer that
would be expected to have flooding issues for a 10 -year or greater storm event.

5.1.9 Illinois American Area

Seventeen residents in the Illinois American Area reported street flooding.  The reported street flooding
was dispersed throughout the area.  Two primary localized areas of concern were identified in which
street induced structure flooding occurred.   These included the 1400 block of Park Drive and Ironwood
Drive between Brentwood Lane and Westgate Road.   Residents experienced flooding in low -lying
garages with floor elevations below the surrounding surface areas.  It was reported that this flooding
occurred as a result of street flooding.

Modeling in the Ironwood Drive area indicated that 36- inch - diameter sewer located on Westgate Road
that the 36- inch - diameter sewer Ironwood Drive discharges into has a 2 - year level of service. These
sewers are shown on Exhibit 13.  Modeling also indicated that a section of the 12- inch - diameter sewer
and the 15- inch - diameter sewer on Park Drive north of the intersection of Park Drive and East Tano Lane

have 2 -year level of service.  These sewers are shown on Exhibit 14.

ssas
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6.0 POTENTIAL SOLUTIONS - PUBLIC SECTOR IMPROVEMENTS

Bums & McDonnell performed a broad overview of the potential cost to mitigate flooding from the July
23rd, 2011 storm event through public and private sector improvements only. Based on 74 out of the 107

combined and separate sewer basins reporting flooding from the July 23rd, 2011 event and the locations
where the 658 flooding questionnaires were received, a low end conservative estimate of the capital cost
to mitigate the flooding from an event similar to the July 2P storm using public sector improvements
only is in excess of $200,000,000.   This cost would include the construction of relief storm sewers,
combined relief sewers, underground detention, sanitary relief stations and other related improvements.

Purchasing property to create additional detention would increase theses costs further.  Additional Village
operation and maintenance costs would also be incurred.  Even with all these improvements, protection

against sewer backups from a storm event similar to the July 23 2011 storm event would not be as
reliable as installing overhead plumbing or backup prevention systems.

Eliminating the 379 sewer backups reported by residents served by the Village through private sector
only improvements consisting of the installation of overhead plumbing in separate sewer areas and
overhead plumbing and combination back -up prevention systems in combined area is estimated to cost
approximately  $10,000,000.   It is important to note that neither public sector improvements nor
installation of overhead plumbing and combination backup prevention systems will mitigate surface
induced flooding caused by poor drainage or other factors on private property.

Based on Burns  &  McDonnell's experience and evaluation of the Village of Mount Prospect's
stormwater management system it is believed that a combination of public and private sector

improvements will result in a cost - effective solution to reduce the impact of storm events similar to
the July 23rd, 2011 storm.

While it is cost - prohibitive to propose a stormwater management solution consisting of only public sector
improvements that will prevent flooding during an event like the July 23rd, 2011 storm, it is important to
review the Village system in areas that experienced flooding and identify areas that can be provided with
a higher level of service.  In residential neighborhoods that have experienced severe surface flooding and
surcharging of stormwater structures,  public sector improvements coupled with private sector sewer
backup prevention will decrease the frequency and severity of flooding.   For those residents that
experienced only sewer backups and nuisance flooding during the July 23rd storm, the installation of
overhead plumbing or backup prevention devices will virtually eliminate the sewer backups.  One of the
objectives of this report is to identify public sector improvement projects to upgrade the stormwater
management system that are reasonable based on a cost benefit assessment.

Public sector improvements can include stormwater collection and conveyance improvements,
stormwater detention,  stormwater outfall improvements and best management practices.    These
improvements can include:

Increasing the capacity of the stormwater conveyance system through the replacement of existing
sewers with larger sewers;

Increasing the capacity of the stormwater collection system through the installation of additional
inlets and catch basins;
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Increasing the capacity of the stormwater conveyance and collection system through the
separation of combined sewers;

Increasing the capacity of parallel relief sewers;

Providing additional detention through the expansion of existing detention facilities;
Providing additional detention through the construction of new detention facilities;

Increasing the capacity of outfalls to receiving streams and MWRDGC interceptors; and
Continuing best management practices of ongoing maintenance of stormwater infrastructure.

The following sections discuss the potential solutions for public sector improvements in further detail.

6.1 INCREASE COLLECTION AND CONVEYANCE CAPACITY

The primary means by which the Village can improve the performance of its stormwater management

system is to increase the collection and conveyance capacity of the system in areas where flooding has
been reported.

6.1.1 Increase Pipe Sizes and Inlet Capacities

A total of 379 flooding questionnaire respondents located throughout 52 of the 107 combined and
separate sewer basins in the Village reported sewer backups through basement floor drains, shower drain,
and /or toilets.  Many of these backups can be attributed to surcharging sewer systems associated with the
extraordinary amount of rainfall that occurred on the July 2P storm.

A total of 304 flooding questionnaire respondents located throughout 59 of the 107 combined and
separate sewer basins in the Village reported some type of surface flooding.  A total of 96 occurrences of
street and yard flooding,  101 occurrences of street flooding only and 107 occurrences of yard flooding
only were reported.  In total 197 reports of street flooding were received.  Much of the street flooding,
while significant, did not prevent residents from entering and leaving their properties.  Two areas were
significantly affected by surface flooding.  These were the Hatlen Heights Subdivision (Basin SSI I) and
Isabella Street Area (Basin CS21).  The severe street flooding experienced in these areas and other areas
can primarily be attributed to capacity of the separate storm or combined sewer collection and
conveyance system not being large enough to collect and convey the stormwater produced by the July
23 storm.

Overall,  the Village's stormwater and wastewater conveyance system performed quite well given the
severity of the storm.  However, in some cases, such as in the Hatlen Heights Subdivision and Isabella
Street Area, the capacity of the existing stormwater management system could be improved to provide an
increased level of service that would benefit a significant number ofproperties.

Areas where the sewer system may not have the capacity to collect and convey stormwater produced by a
25 -year event include all of the areas that were modeled as part of this study, with the exception of Basin
CS 18, as presented Chapter 5 of this report.  It is important to note that five or less surface water flooding
occurrences were reported as a result of the July 23` storm event in 49 of the 59 basins that reported
surface flooding.  Those basins that reported more than five occurrences of flooding in the street included

Basin SS08, Basin SSI I, Basin SS21,  Basin SS41, Basin SS44, Basin SS45, Basin CSI8, Basin CS21,
Basin CS31 and the Illinois American Basin.
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Public sector stormwater collection system capacity and conveyance improvements can be made to

reduce the magnitude and frequency of flooding in the areas that experience surface water flooding.
Typically improvements would be made only in areas with a concentration of street and street and yard

flooding that is the result of insufficient sewer system collection and conveyance of the public sector
storm sewer system.  The improvements would be designed to provide a 25 -year level of service in the
affected area.  It is possible to design systems for a 50 -year or greater level of service, however this often

is not cost effective and very difficult to permit since an overall increase in stormwater discharge into
receiving streams and interceptor sewers must be approved by the MWRDGC.

Best management practices that can improve collection can include replacing inlets susceptible to
blockage, replacing inlets that do not have sufficient capacity to collect runoff from the design storm, and
adding collection capacity by installing additional inlets and/or upgrading the capacity of existing inlets

through the installation of grates with increased capacity.  The Mount Prospect Public Works implements
these practices on an ongoing basis.

Haden Heights Subdivision  (Basin SS11):  The

results of the modeling analysis show that the

areas along Bonita Avenue,  Verde Drive and a
along Hatlen Avenue between Beverly Lane and
Hatlen Court have less than a 5 -year level of
service;  along Hatlen Avenue less than a 1 -year
level of service exists.

Based on the modeling efforts it was determined

that a 25 -year level of service can be provided
along Haden Avenue by increasing the sizes of
the storm sewers from 15- inch - diameter, 21 -inch-

diameter and 24- inch - diameer to 36-inch-diameter Hatlen Avenue

and 42- inch - diameter sewers.  This would require the construction of approximately 1,850 feet of new
storm sewer.

Along Verde Drive, a 25 -year level of protection can be provided by upgrading 375 feet of existing storm
sewer from 18- inches in diameter to 27 inches in diameter.

Along Busse Road, a 25 -year level of protection can be provided by upgrading 400 feet of existing storm
sewer from 30- inches in diameter to 36- inches in diameter.

Overall approximately 2,500 linear feet of new storm sewer are recommended to be installed in the

Hatlen Heights Subdivision to provide a storm sewer system with a 25 -year level of service.   The
budgetary cost for this is  $1.5 million.  Exhibit 15 shows the recommended storm sewer system
improvements for a 25 -year level of service in the Hatlen Heights Subdivision.

Village of Mount Prospect 6-3 February 2012
Stonnwater Management Study



As part of the Village's response to the July 23 storm event the Village contracted with Visu -Sewer to
televise and inspect the sanitary sewer in the areas that were heavily impacted.  One of the areas inspected
was the Hatlen Heights Subdivision at Hatton Avenue and Michael Street.  The existing 12- inch - diameter
sanitary sewer along this section of the subdivision was found to have severe sag and deteriorated pipe
sections that would affect four residences along Haden Avenue.  These residences reported to the Village
that they experienced sanitary backup and surface induced flooding during the July 23` storm event.
Repair of this sewer would require a replacement for approximately 150 feet of existing sewer,
reconnection of three services and addition of a sanitary manhole.  The budgetary cost for replacement of
the 150 linear feet sanitary sewer is $105,000.

Highland Street Area (Basin CS18):  Based on the results of the modeling the Highland Street Area
public sector combined sewer system provided a 25 -year level of service or better.

Isabella Slreel Area (Basin CS21): The Isabella Street Area which includes the Pine / Wille subdivision is

tributary to the Isabella Street combined sewer interceptor.   During the July 23r rain event the area
bounded by the Highland Street, Elmhurst Avenue, Central Road and Elm Street quadrant experienced
widespread flooding ofyards, homes, and streets.

An analysis of the combined sewer system showed that south of Isabella Street sections of sewer along of
Russell Street, Pine Street, Wille Street, Main Street and Emerson Street only had sufficient capacity to
provide a 1 -year level of service.  The size of the combined sewers along these streets would need to be
increased to provide a 25 -year level of service.  Sewers along these streets south of Isabella would need to
be increased from 15- inches,  I8- inches, 24- incbes, and 27 inches in diameter to 18- inches, 24- inches, 27-

inches, and 30- inches in diameter.  Approximately 6,600 linear feet of combined sewer along these streets
would need to be increased in size or a parallel relief sewer constructed.

North of Isabella Street, there were areas along Russell Street, Pine Street, and Wille Street where the
combined sewer system provides only a 2 -year level of service.  Sewers on Main Street, Emerson Street
and Elm Street provided less than a 25 -year level of service. The size of the combined sewers along these
streets would need to be increased to provide a 25 -year level of service.  Approximately 4,700 linear feet
of sewer along these streets would need to be increased from 12- inches,  15- inches,  18- inches, 2l- inches,
and 24- inches in diameter to 15- inches,  18- inches,  21- inches,  24- inches,  and 27- inches in diameter
respectively.  A parallel relief sewer could also be installed.

In addition to the lateral sewers, the Isabella Street mainline sewer would need to be upgraded from 48-
inches in diameter to 96- inches in diameter.  An equivalent parallel relief sewer could also be installed.
In total,  approximately 3,500 feet of Isabella Street mainline sewer and 1 1,300 feet of sewer laterals
would need to be replaced or an equivalent parallel relief sewer system would need to be installed.
Improvements to the MWRDGC drop shaft connection would also be required.  The budgetary cost for
the improvements in the Isabella Street Area is $12.5 million.  Exhibit 16 shows the recommended pipe
system layout for the Isabella Street Area.

Lonnquist
Boulevard Area  (Basin CS31):  The Lonnquist Boulevard Area experienced widespread

flooding of yards,  homes,  and streets.   Results of the modeling indicate that along South See Gwun
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Avenue the combined sewers provide less than a 2 -year level of service.  Based on the model, the size of
the 12- inch - diameter sewers on South See Gwun Avenue would need to be increased to 15- inches in

diameter to provide a 25 -year level of service.  In total, approximately 600 feet of combined sewer would

need to be upgraded.  The budgetary cost for these improvements is $200,000.

In Basin CS31 significant surface flooding was reported along South Na Wa Ta Avenue from Golf Road
to Lonnquist Boulevard.  Although modeling these sewers indicates that they provide a I0 -year or greater

level of service, the impact of the storm was still significant. Surface flooding was experienced by many
homes and reported by residents to the Village and Bums & McDonnell staff while onsite.  During the
field investigation it was observed that additional inlets along Na Wit Ta Avenue should be considered.

It should be noted that based on the modeling and observations made during the field investigations

surface flooding experienced on South Na We Ta Avenue during the July 23`" storm may have been
caused by the outfall to Weller Creek being restricted due to creek levels.

Recommended improvements for the Lonnquist Boulevard Area are shown on Exhibit 17.

Basin SS32— Cherrywood Drive Area:  Modeling results in this area indicated that the 18- inch - dimaeter

storm sewer between Cherrywood Drive and South Oakwood Drive provides a 5 -year level of protection.
It is recommended that this sewer be increased in size to a 27 -inch- diameter sewer to provide a 25 -year
level of service.  In total approximately 400 feet of 18- inch - dimater sewer would need to be upgraded to
27- inch - diameter sewer.  The budgetary cost for this improvement is $140,000.  Exhibit 10 shows the 18-     
inch - diameter sewer that would be upgraded to a 27 -inch diameter sewer near Cherrywood Drive.

Basin SS41 — Catalpa Lane Area:   Modeling results in this area indicated that the 24- inch - diameter
storm sewer on Lavergne Drive between West Catalpa Lane and West Willow Lane provides a 2 -year
level of protection.  It is recommended that this sewer be increased in size to a 36- inch - diameter sewer

from the intersection of Catalpa Lane and Lavergne Drive to the intersection of Lavergne Drive and West
Willow Lane to provide a 25 -year level of protection.  In total approximately 350 feet of 24- inch - dimater
sewer would need to be upgraded to 36- inch - diameter sewer.  The budgetary cost for this improvement is
145,000.  Exhibit 1 I shows the storm sewer on Lavergne Drive that would be upgraded from 24 -inch-
diameter to 36- inch - diameter.

Basin SS45 — Beechwood Drive and Grace Drive Area:  The storm sewers on Beechwood Drive and

Grace Drive are tributary to a 27- inch - diameter stomt sewer on West Ash Drive located between Grace
Drive and Cypress Drive. Modeling results indicate that this 27- inch - diameter sewer and the stomt sewer

downstream of it provide a 5 -year level ofprotection.  Based on the results of the modeling approximately
600 feet of existing storm sewer along West Ash Drive from South Grace Drive to South Lancaster

Avenue would need to be upgraded to 36- inches in diameter and approximately 1,700 feet of storm sewer
from the intersection of West Ash Drive and South Lancaster Avenue to approximately Linneman Road

would need to be upgraded to a 42- inch - diameter sewer to provide a 25 -year level of protection. The
budgetary cost for this improvement is $ 1,005,000.  Exhibit 12 shows the storm sewer that would need to
be increased in size to provide a 25 -year level of protection.
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Illinois American Area: Modeling in the Ironwood Drive area indicated that the 36- inch - diameter sewer
located on Westgate Road that collects stormwater from the 36- inch - diameter sewer on Ironwood Drive

has a 2 -year level of service.   Based on the modeling this would need to be increased to a 42 -inch-
diameter sewer to provide a 25 -year level of service.  Approximately 250 feet sewer would need to be
increased to 42- inch - diameter sewer to provide a 25 -year level of protection.  The budgetary cost for
these improvements is $113,000.

Modeling of the Park Drive Area indicated that the a section of the 12- inch - diameter sewer and the 15-
inch- diameter sewer on Park Drive north of the intersection of Park Drive and East Tano Lane have 2-

year level of service.  Based on the modeling approximately 400 feet of 12- inch - diameter sewer would
need to be increased to 18- inch - diameter sewer and 350 feet of 15 -inch- diameter sewer would need to be

increased to 24- inch - diameter sewer to provide a 25 -year level of protection.   The budgetary cost for
these improvements is $185,000.

The proposed storm sewer improvements in the Illinois American Area are shown on Exhibit 13 and
Exhibit 14.

6.1.2 Repair and Maintain System Outfalls

Ifs system outfall is undersized, blocked or damaged, it can cause a decrease in capacity of the upstream
storm sewer system.  These outfalls should be maintained on a regular basis to prevent them from falling
into disrepair and to remove blockages.   Repair and improvement of the outfall and area around the
outfall can provide an improvement in system function.  By televising or at least regularly inspecting the
curtails of combined and separate storm sewers in areas of concern, blockages and other issues can be
identified and remedied.  The Village's Public Works department currently inspects does inspect all of the
outfalls on a Village -wide basis twice a year.  This program should be continued.

In almost all cases increasing the size of the outfall is not allowed due to the increase in stormwater being
discharged into a receiving stream or MWRDGC interceptor without significant study.   Further,  it is
highly unlikely that MWRDGC will allow an increase in the size of any of the connections of the separate
sanitary sewer system to its interceptors.  This is further complicated by the fact that the MWRDGC's
NPDES permit limits will be revised in the near future to limit the amount of wastewater allowed to

discharge into MWRDGC interceptors to less than 150 gpcpd which is significantly less that the Village's
currently allowable ICAP rate of 673 gpcpd.

6.1.3 Additional Detention and Retention Improvements
In areas where surface flooding and standing water cause severe floods within residential areas, detention
basins can provide a location to store stormwater to minimize impact on the surrounding area.   A
significant challenge constructing new detention basins in fully developed areas like the Village of Mount
Prospect is that there is usually not much available property on which to construct a new basin.  In most
cases properties would need to be purchased by the Village to allow for construction of a new above
ground detention basin.   Underground detention basins can be proposed but these are typically very
expensive and costly to maintain.   If an area is already being served by a detention basin,  then
improvement to the existing basin can be evaluated to help mitigate flooding.
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While new detention basins can be costly, they are viable solutions to mitigate surface flooding and in

limited cases reduce basement backups.  New detention basins were not identified as feasible solutions for
any of the areas modeled in this study.  They should be considered if detailed analysis in other areas is
performed.

Detention was considered for the locations that were modeled as part of this study.  Providing detention in
these areas would require the Village to purchase properties adjacent to each other and potentially
demolish buildings to provide above ground detention.  Underground detention was considered but was

determined to be cost prohibitive for the areas evaluated.

Gregory Park and Busse Park were also evaluated for uses as potential detention areas.  However, they
are at higher elevations than the overall storm sewer systems in their area making them impractical to use.

6.1.4 Combined Sewer Separation

A widely reported source of flooding in the Village was lower level floor,  shower and toilet drains
backing up into the basements of homes and buildings.  In combined sewer areas the sewer can become

surcharged during rainfall events which can result in basement backups.  Combined sewer separation was
considered for the areas modeled as part of this study, however it was not found to be the most cost -
effective solution.  It is typically less expensive to install a parallel relief sewer or to make private sector
improvements such as installation of overhead sewers or backup prevention systems. Combined sewer

separation should be considered as a potential solution when evaluating potential flood mitigation
alternatives in areas that were not modeled.   However,  it is widely recognized that combined sewer
separation is typically not cost effective when compared to installation of a parallel relief sewer.

6.2 SUMMARY OF PUBLIC SECTOR IMPROVEMENTS

A summary of the public sector improvements identified as part of this study is presented in the following
table.
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Table 6.1 Summary of Public Sector Improvements

Village of Mount Prospect
Area Improvement Budgetary Cost

Hatlen Heights Subdivision
Storm Sewer Improvements for 25-

1,500,000
year Level of Service

Haden Heights Subdivision
Sanitary Sewer Improvements for 25-

105,000
year Level of Service

Isabella Street Area
Combined Sewer Improvements for

12,500,000
25 -year Level of Service

Lonnquist Boulevard Area
CS31 Combined Sewer Improvements

200,000
for 25 -year Level of Service

Lonnquist Boulevard Area Adding Inlets and Televising 135,000

Cher ywood Drive Area
SS32 Storm Sewer Improvements for

140,000
25 -year Level of Service

Catalpa Lane Area
SS41 Storm Sewer Improvements for

145,000
25 -year Level of Service

Beachwood Drive and Grace Drive SS45 Storm Sewer Improvements for
1 005,000

Area 25 -year Level of Service
Illinois American Area  - Ironwood Storm Sewer Improvements for 25-

113,000
Drive year Level of Service

Illinois American Area Drive Storm Sewer Improvements for 25-
185,000

year Level of Service
Total 1 16,028,000

It is important to understand that implementation of the above recommended improvements will improve
the capacity of the Village's existing stormwater management system; however it will not prevent surface
Flooding from storms similar to the July 23", 2011 storm event.

rrrrr
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7.0 POTENTIAL SOLUTIONS — PRIVATE SECTOR IMPROVEMENTS

As discussed in Chapter 6, Burns & McDonnell performed a high level evaluation of the potential cost to

mitigate flooding from the July 23r 2011 storm event through public sector improvements only.  Based
on 74 out of the 107 combined and separate sewer basins reporting flooding from the July 23' 2011
event and the locations where the 658 flooding questionnaires were received, a low end conservative

estimate of the cost to mitigate the flooding using only public sector improvements is in excess of

200,000,000.  Eliminating the 379 sewer back -ups reported by residents served by the Village through
private sector improvements consisting of the installation of overhead plumbing in separate sewer areas
and overhead plumbing and combination back -up prevention systems in combined sewer areas is
estimated to cost approximately $10,000,000.  Based on comparison, mitigation of the flooding caused by

the July 2P, 2011 event through public sector improvements only is not cost - effective or practical.  It is
important to note that neither public sector improvements nor installation of overhead plumbing and
combination back -up prevention systems will mitigate surface induced flooding caused by poor surface
drainage or other factors on private property.  Based on Burns & McDonnell's experience and evaluation
of the Village of Mount Prospect's stormwater management system it is believed that a combination of

public and private sector improvements will result in a cost - effective solution to reduce the impact of
stone events similar to the July 23r 2011 storm.  This chapter focuses on those improvements that can be
implemented in the private sector to mitigate flooding.

As presented in Chapter 6, the Village can implement public sector stormwater management projects to
improve the public infrastructure and reduce the frequency and magnitude of flooding that occurs
throughout the Village to a desired level of service; however it is cost prohibitive to mitigate the flooding
caused by larger storm events similar to the July 23 2011 event.  Many of the flooding occurrences on
private property and sewer backups that were experienced in the July 23` storm can be mitigated by
improvements and upgrades made by the individual property owners.   These solutions include site
grading,  improving site discharge,  installing overhead plumbing systems,  installing backup prevention
systems,  sump pump upgrades,  and implementing best management practices.    Private sector
improvements can provide cost- effective solutions to the individual property owners'  flooding concerns
and can address the majority of problems experienced within the Village.   A discussion of private sector

improvements that can be implemented in the Village is presented below.

7.1 SITE GRADING

When reviewing the results of the flooding questionnaires several Village -wide observations were made.

Basement seepage through foundation walls, sump pump failure, floor drain backups, and significant rear -
yard flooding were all seen throughout the Village.  When these types of failures occur, a factor in their
cause can be the drainage pattern specific to each individual lot Depressional areas within a yard can
collect water and cause overland flooding though window wells and basement doors.  When stormwater
runoff infiltrates into the ground around building foundations it is typically collected by foundation

drains.  As the foundation drains become overtaxed the local groundwater elevation around a building can
rise causing seepage into a basement through cracks in the foundation and basement floor.  Additionally,
if the quantity of infiltration is significant enough it can exceed the capacity of sump pumps resulting in
basement flooding.
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A preventative measure to relieve some of the stormwater runoff impact is for the property owner to
ensure that their property is properly graded.  Depressional areas should be removed and runoff should be

directed to sideyard swales and toward the public right -of -way.  Runoff should not be directed toward
house foundations, patios or window wells.

Where downspouts discharge overland the ground should be sloped away from adjacent foundations so
rainwater does not infiltrate right next to the foundation or impact window wells.

7.2 SITE DISCHARGE IMPROVEMENTS

A primary cause of seepage into basements through foundation wall cracks and rising groundwater table
impacts to basement floors is the inadequate layout of a home's discharge system.  A typical discharge
system serving a single family home consists of roof gutters, downspouts, sump pump discharge, footing
drains,  sideyard swales and sometimes yard drains.   When these systems are configured incorrectly,
unmaintained, or missing, it can cause significant impacts to site drainage.

For example, if the gutters of a house are clogged, rainwater will overflow the gutters and fall right next
to the foundation of the house.  This runoff infiltrates into the ground next to the foundation and can seep
into the basement through wall cracks or increase the load on the footing drain causing it to fail.  The
same is true if the discharge point of downspouts is located right next to the foundation.  Runoff from the
roof that spills out right next to the foundation infiltrates and causes seepage and possible footing drain
overloading.  This can be remedied by making sure roof gutters are cleared out and maintained and/or by
installing covers on the roof drains.

Downspouts should discharge away from the foundation and ideally the discharge point should be
extended 3 to 5 feet from the adjacent foundation. Another common problem with site discharge is the
location of a home's sump pump discharge line.  On many properties, sump pumps discharge right next to
the foundation which causes infiltration impacts to the foundation walls and footing drains.   It is
important that this runoff be directed away from foundations so that the sump pump does not have to
continuously pump the same runoff out of its sump over and over.  Sump pump discharges should be
extended away from the foundation and discharge into sideyard swales.

If yard's drainage is not already aided by sideyard drainage swales, consider improving grading to direct
runoff from the rear yard around the house to side yard swales.  Over time, existing swales can be blocked
by plantings,  landscaping or other obstructions.  The property owner should conduct an assessment of
their yard to identify areas where swales may be blocked and seek to improve them.

Installation of rain gardens could also be a consideration.  Rain Gardens encourage infiltration of
stormwater into the ground.

7.3 OVERHEAD PLUMBING AND BACKUP PREVENTION SYSTEMS

Of the 658 Flooding questionnaires completed, 399 occurrences of sanitary backup were reported.  These
backups occurred in both separate and combined sewer areas.  While public sector improvements can help

mitigate sewer backups, public sector storm and combined sewer systems are typically not designed to
convey stormwater flows in excess of those produced by a 10 -year storm event.  Separate sanitary sewer
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systems are not designed to convey any significant stormwater inflow or infiltration.  The most reliable

defense against sewer backup is to eliminate the pathway for water from public sector sewers to enter a
building.   This can be accomplished by the installation of overhead plumbing or a sewer backup
prevention system.

Overhead Plumbing.  Overhead plumbing refers to the elevation  (height)  of a private sanitary sewer
service when it exits a building.  By installing overhead sewers the sanitary line exits the house at an
elevation above the public sector separate sanitary or combined sewer that it drains into.  Most homes

built prior to the 1970's have gravity drained sanitary plumbing that exists through basement or crawl
space floors and is directly connected into the separate sanitary or combined sewer system.  Wastewater
from these types of private sector sewer laterals exits below the basement crawl space floor, making the
building home susceptible to basement backups when a public sewer is surcharged.  If overhead sewers
are installed, surcharging public sector sewers will typically bypass (spill) onto the ground before they
reach the level of the overhead sewer.  Even if the public sector sewer surcharge levels reach the elevation

of the overhead plumbing, a properly installed system should prevent leakage into the house.   Overhead
plumbing is the most reliable way to prevent sewer backups for storm events of any size, even the July
23",  2011 storm event.   Overhead plumbing is encouraged by the Village of Mount Prospect.   The
Village recently completed a pilot overhead sewer program in Basin SS 14.   M excerpt from the Basin
SS14 pilot program that provides additional explanation of overhead plumbing is presented on the
following page.
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Backup Prevention System.  Backup prevention systems typically consist of a combined gate valve /flap

valve combination that can be installed inline in the private sanitary sewer service of the residence.  This
valve is intended to work automatically but
can often be operated manually by the TYPICAL INSTALLATION OF AN

property owner.  Some systems come with EXTERIOR RACIFLOW VALVE

a sump pump and basin that can be
installed outside of the building to allow
the home owner to continue to utilize

building plumbing fixtures during a
flooding even[.    Bums  &  McDonnell

recommends that if used,    backup

prevention systems included a sump pump
and basin.   Should the backup prevention

system fail wastewater can enter a RACIFLOW VALVE PT

building.  While reliable if a sump pump is
installed in most cases this system relies on

mechanical and electrical components to

prevent backups from public sector sewers. VALEOW
These mechanical and electrical

components are not required in an
overhead plumbing system to prevent

backups from public sector sewers.
Backup prevention systems are currently tREYENTS FL INREVEREEE DIRECTION)
allowed by the Village.     However,

pumping wastewater around the backflow valve is only allowed in combined areas because the combined

sewers are designed to convey wastewater and stormwater.  Bypass pumping is not allowed in separate
sanitary sewer areas because the sewer system is only allowed to accept domestic wastewater.

7.4 SUMP PUMP UPGRADES

When a structure has a basement or lower level, an integral part of its stormwater management is the
sump pump.  The sump pump collects and discharges stormwater and groundwater from footing drains
and seepage and pumps it outside of the house to runoff into the public sewer system.  Based on the
flooding questionnaires, 142 homes cited a sump pump failure as one of the causes of flooding.  Typically
sump pump failures manifest themselves in one of two ways: there is a power outage and the sump pump
ceases to work, or the flow into the sump pit exceeds the pump's capacity.

In order to protect against sump pump failure, building owners should have their sump pump equipped
with a battery backup or have a generator to power the sump pump in the case of a power failure. Once
equipped, the battery should be tested periodically to ensure that the battery backup still is functional.  If

the problem with the sump pump was not power outage related, it may be prudent to upgrade to a sump
pump with a higher pumping capacity or install an additional sump pump.
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7.6
BEST MANAGEMENT PRACTICES

An often overlooked potential for improving stomwater management is runoff reduction.  As opposed to
increasing conveyance or storage capacity by upgrading existing systems, areas of drainage concerns can
be improved by reducing the amount of runoff generated by any given storm event.  This can be achieved
by implementing best management practices on site such as rain gardens,  and dry wells among other
methods.

Rain Gardens: Rain gardens are landscaped areas typically planted with deep- rooted plants on top of
engineered soils.  Engineered soils are more permeable than the typical native soils and allow runoff to
infiltrate into the ground more quickly. These gardens reduce the amount of runoff that reaches Village
storm sewers and are aesthetically pleasing.  A drawback to rain gardens is that they require significant
maintenance to remain properly operating.  In addition, rain gardens function best during lower intensity
rain events.  During events such as the July 23` 2011 rainfall the benefits of rain gardens is negligible.

The Village sponsors a rear-yard drainage program that is designed to relieve rear yard flooding.  This
program has several components including installation of a min garden with a pipe installed from the
garden to the Village sewer main.  This program is paid for by the Village and is often a requirement for
new constructions within the Village.  The program is paid for by monies procured through development
of small parcels.  Since development within the Village has been slow in light of the economic downturn,
there are currently no funds available to construct the min gardens.  Residents can sign up and be placed
on a waiting list for approval.  However, the Village does maintain example plans and specifications for
rain gardens that residents can obtain directly from the Village in order to install the rain gardens
themselves.

Dry Wells: Dry wells are underground structures that collect stonnwater runoff and disperse it into the
ground through infiltration.   Dry wells are designed to accept water very quickly,  store it and then
dissipate it over time.   They are often used during development to maintain existing site runoff
conditions. A drawback of drywells is that they require maintenance to continue to function and once
their capacity is reached they no longer work as an effective runoff attenuation measure.

7.6 SUMMARY OF PRIVATE SECTOR IMPROVEMENT COSTS

Budgetary cost for implementing overhead plumbing for all of the 399 properties that reported sewer
backups is $9,200,000.

Costs for mitigating Flooding resulting from sump pump failures through the installation of a secondary
sump pump and an emergency battery backup and/or emergency generator for the 142 buildings/homes
that reported sump pump was not determined as part of this study.  It is recommended that each property
owner contact a company that specializes in providing sump pump inspections and emergency generator
installation to mitigate sump pump failures.

Costs for preventing seepage and property specific site grading and drainage improvements are not
included in this study.   The total budgetary costs for implementing the private sector improvements
identified in this study, excluding seepage and property specific grading and drainage, are $9,475,000.
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8.0 COST BENEFIT ASSESSMENT

Prior to implementing any public or private sector improvement to mitigate flooding a cost benefit
assessment should be made to evaluate whether capital is being spent efficiently.   The cost benefit

assessment should take into consideration the extent of flooding,  type of flooding and proximity of

properties to each other that report flooding.   The cost of mitigating flooding should be evaluated to
determine the most cost - effective flood mitigation or combination of flood mitigation measures that can

be implemented regardless of whether the improvements are in the public sector or private sector.  An
example case that took into consideration cost benefit was completed by the Village in 2009 for separate
sewer Basin SS14.  This example case provides insight into the process of determining the most cost -
effective and reliable solution to mitigating flooding.  Conclusions derived from this example case can be

directly applied to mitigating flooding experienced in the Village as a result of the July 23r 2011 storm.
The Basin SS14 example case is presented in the following section.

8.1 EXAMPLE CASE — BASIN SS14

A cost benefit analysis of public and private sector solutions to mitigate sanitary backup in 12 homes that
frequently experienced sanitary backup was completed by Burns & McDonnell in 2009.  Four alternatives
were analyzed for ease of implementation, reliability and cost - effectiveness. These alternatives included
public sector and private sector improvements.  The public sector improvements included the installation
of an underground detention system and/or the installation of a sanitary relief station.  The private sector

improvements included disconnection of foundation drains from the storm sewer system and installation
of overhead plumbing and installation of backup prevention systems.  In summary it was determined that

the most cost - effective and reliable solution to mitigate flooding was to disconnect the foundation drains
from the sewer system and provide overhead plumbing to prevent sanitary backup.  Relevant conclusions

that were made as a result of the analysis were:

Increasing the amount of wastewater that can be discharged into an MWRDGC interceptor in a
separate sewer area above current discharge rates would not be permitted by the MWRDGC.
This makes the installation of a sanitary relief station to pump the additional flow generated by a
rainfall event into the MWRDGC interceptor impractical.

Installation of underground detention to mitigate sanitary backup is not cost- effective when
compared to the installation of overhead plumbing or sewer backup prevention systems.   For
Basin SS 14 the cost to provide a 25 —year level of service through the installation of underground
detention was estimated to be  $2.16 million.   The cost to install overhead plumbing and

disconnection of foundation drains to mitigate sanitary backup of the 12 homes that frequently
experienced sanitary backup was less than $250,000.

Private sector backup control provides protection against sanitary backup from storm events
similar to the July 23 2011 storm.  It is not cost - effective or practical to complete a public
sector improvement to mitigate flooding for storm events similar to the July 23' 2011 event.
Currently public sector storm and combined sewer systems are designed for a 10 -year level of
protection.

Installation of public sector improvements alone cannot provide the same level of reliability
against sanitary backup as installation of private sector backup control.
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Participation in the overhead plumbing program was voluntary.   Only one of the twelve homes that

participated in the program to disconnected foundation drains and install overhead plumbing in Basin
SS14 reported flooding as a result of the July 23' 2011 storm event and this was the result of a sump
pump failure,  not wastewater backing up from the separate sanitary sewer system.   These results
demonstrate the effectiveness of overhead plumbing in preventing sanitary backup.

During the July 23` 2011 event, 6 sanitary sewer backups out of 171 residences in Basin SS14 were
reported.   All of these homes have foundation drains connected directly to the sanitary sewer.
Disconnection of the foundation drains and installation of overhead plumbing for these 6 homes is
estimated to cost  $150,000.   Based on this information,  the total cost to provide protection against
basement backup in Basin SS14,  including those homes which previously participated in the Village
program,  is $400,000.  This is significantly less than the $2.16 million public sector improvement that
would provide less protection against sewer backup.  These results support the conclusion that in areas
where sanitary backup is the primary type of flooding,  installation of private sector solutions such as
elimination of foundation drains with overhead plumbing or backup prevention systems are the most cost -
effective and reliable solution.

The cost to disconnect all of the foundation drains in Basin SS14 was estimated to be $2.43 million which

is comparable to the $2.16 million public sector improvement.  By disconnecting the foundation drains
and installing overhead plumbing a much greater level of protection against sanitary backup could be
provided not only for those residents that have experienced sanitary backup, but for the entire basin at a
comparable cost.  This further supports the conclusion that where sanitary backup is the primary type of
flooding, installation of private sector solutions such as elimination of foundation drains with overhead
plumbing or backup prevention systems are the most cost - effective and reliable solution

8.2 GENERAL COST ASSESSMENT

The cost of a public sector improvement to mitigate flooding in combined and separate sanitary sewer
areas typically includes the installation of new sewer in the pavement or right -of -way and increasing the
size of the sewer outfall.  In the Village of Mount Prospect, the outfalls of the combined sewer systems
are to MWRDGC interceptors.  Outfalls of the separate storm sewer system are to local receiving streams.
While increasing the size of a connection to an MWRDGC interceptor or the outfall to a receiving stream
is technically feasible,  there are significant challenges.   Increasing the size of a connection to an
MWRDGC interceptor or the size of an outfall to a local receiving stream would need to be permitted by
the MWRDGC.  In both cases it is not likely that MWRDGC would permit an increase in connection or
outfall size to handle storrnwater runoff produced by the July 23' 2011 or similar storm event.  It also
becomes cost prohibitive to construct a collection and conveyance system to convey a storm similar to the
July 23' 2011 event.  For this study, levels of service of 10 -year and 25 -year were evaluated.

Sanitary Backups: A reasonable cost range for the design and installation of new large- diameter sewer is
300 to $600 per linear foot in developed areas similar to the Village of Mount Prospect.  Using these
costs,  the cost to install approximately one block (660 feet) of new large diameter sewer ranges from
198,000 to $360,000.  In areas where surface induced flooding was limited and sanitary backup was

experienced,  
preventing basement backup through the installation of overhead plumbing or backup

prevention systems will be the most cost - effective way to mitigate the impact of any significant rain event
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in the Village; even one similar to the July 23", 2011 event.  This is because 8 to 15 sanitary backups can
be mitigated through the installation of overhead plumbing or sewer backup prevention systems per block
of new sewer construction.

Surface Flooding:   In those areas where widespread extensive surface flooding was experienced, the
existing level of service should be determined and a cost to provide a minimum 25 -year level of service
should be considered.  Those areas included the Hatlen Heights Subdivision,  Isabella Street Area and
Lonnquist Boulevard Area.

8.3 LOCALIZED FLOODING

There were several locations in the Village where flooding as result of the July 23'" event was reported as
occurring in localized areas by multiple residents.  Based on the review of the flooding questionnaires and
subsequent evaluation presented in Chapter 6 public sector solutions for four localized flooding areas
were developed.  Discussion of these areas is presented below.

Basin SS32 — Cherrywood Drive Area:   A public sector improvement to provide a 25 -year level of
service at the intersection of Cherrywood Drive and South Palm Drive was developed.  The budgetary
cost for this improvement is $140,000.  Two reports of street flooding were reported in this area.  While
this improvement will benefit the general public, the cost of the improvement per resident that responded
to the questionnaire is  $70,000 per respondent.   It is important to remember that the July 23'",  2011
flooding event was a 400 -year event.  Consideration for implementing this improvement should be given
to the overall cost - benefit.

Basin SS41— Catalpa Lane Area:  A public sector improvement to provide a 25 -year level of protection
to residents along Catalpa Lane was developed.  The budgetary cost for this improvement is $145,000.

Two reports of street flooding were reported on Catalpa Lane that would see an improved level of
protection in this area.   While this improvement will benefit the general public,  the cost of the
improvement per resident that responded to the questionnaire is $72,500 per respondent.  It is important
to remember that the July 23`",  2011 flooding event was a 400 -year event.   Consideration for
implementing this improvement should be given to the overall cost - benefit.

Basin SS45 — Beechwood Drive and Grace Drive Area:  A public sector improvement to provide a 25-
year level of protection on Beechwood Drive and Grace Drive.  Eight reports of street flooding were
reported in Basin SS45 by residents with storm sewers that would be tributary the improvement
developed in this area.  The budgetary cost for this improvement is $ 1,005,000.  While this improvement
will benefit the general public, the cost of the improvement per questionnaire respondent is approximately
126,000 per respondent.  It is important to remember that the July 23r ", 2011 flooding event was a 400 -
year event.  Consideration for implementing this improvement should be given to the overall cost - benefit.

Illinois American Area:  A public sector improvement to provide a 25 -year level of protection on
Ironwood Drive between Brentwood Lane and Westgate Road.    The budgetary cost for these
improvements is  $113,000.   Two reports of surface induced structure flooding were reported from
residents that we tributary to this improvement.  While this improvement will benefit the general public,    
the cost of the improvement per resident that responded to the questionnaire is $56,500 per respondent.  It
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is important to remember that the July 23 ", 2011 flooding event was a 400 -year event.  Consideration for
implementing this improvement should be given to the overall cost - benefit.

A public sector improvement to provide a 25 -year level of protection on Park Drive between Tano Lane
and Wood Lane. The budgetary cost for these improvements is $185,000.  Five reports of surface- induced
structure flooding were reported from residents that are tributary to this proposed improvement.  While
this improvement will benefit the general public, the cost of the improvement per resident that responded
to the questionnaire is  $37,500 per respondent.   It is important to remember that the July 23 ",  2011
flooding event was a 400 -year event.  Consideration for implementing this improvement should be given
to the overall cost - benefit.

Determining what is an acceptable cost - benefit for the Village is not part of this study.  It is recommended
that the Village consider the cost of the improvements in the localized areas evaluated in this study and
assess whether or not the cost to provide an increased level of service in these areas is beneficial.  A
primary criterion would be how frequently does the flooding in a localized area actually occur.   A key
item to be considered it that it is likely that a significant amount of the combined and separate sewers in
the Village will have an existing level of service of less than 10 -year.  This is primarily the result of
increased development in the Village over time prior to development of current Village and regional
ordinances and changes in the definition ofhow much rainfall is produced by a 10 -year storm event.

rrsss
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9.0 RECOMMENDATIONS

Based on the results of this flooding assessment for each basin that reported flooding as a result of the
July 23 2011 storm,  three primary recommendations have been developed for this report.   These
recommendations are based on the type of solutions identified to mitigate flooding in the Village and can
be classified as recommendations for private sector improvements,  recommendations for public sector
improvements and recommendations for additional study of specific basins.

9.1 PRIVATE SECTOR IMPROVEMENTS

Based on the results of the flooding questionnaires 73 basins where stormwater is collected and conveyed
by the Village reported flooding as a result of sanitary backup, seepage and/or sump failure.  Three basins
did not report any occurrences of sanitary backup,  seepage or sump pump failure but did report one
occurrence of yard flooding.   Public sector improvements are recommended in four of these basins.
Table 9.1 presents the sewer basins that reported private sector flooding.

Table 9.1: Sewer Basins that Reported Private Sector Flooding

Village of Mount Prospect
Flood Survey Results

Type of Flooding

Total Sanitary
Sump Street &    

Street Yard
Basin Seepage Pump Yard

Respondents Backup Flooding Flooding
Failure Flooding

CS01 12 10 2 2 0 1 1

CS02 4 1 2 1 0 0 1

CS03 1 0 l 0 0 0 1

CSO4 7 7 2 0 0 0 0

CS05 5 2 I 3 0 1 2

CS09 5 3 0 0 0 0 1

CS10 3 2 2 0 0 0 0

CS 13 1 0 0 1 0 0 0

CS14 1 0 1 0 0 0 0

CS15 2 1 0 1 0 0 0

CS16 19 10 9 2 0 3 4

CS17 2 0 0 2 0 0 0

CS18 27 20 9 3 1 4 11

CS19 1 1 1 0 0 0 1

CS20 3 1 1 2 0 0 1

CS21 98 79 20 6 12 13 15

CS22 5 3 2 1 0 0 1

CS23 5 4 1 I 0 2 0

CS24 6 0 4 1 0 1 3

CS25 21 18 6 3 I 0 4

CS26 j 2 2 0 0 0 1 0
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Table 9.1: Sewer Basins that Reported Private Sector Flooding (Continued)

Village of Mount Prospect

Flood Survey Results

Type of Flooding

Total Sanitary
Sump Street &    

Street Yard
Basin

Respondents Backup
Seepage Pump Yard

Flooding Flooding
Failure Flooding

CS27 8 5 2 1 2 0 2

CS28 14 6 6 3 3 1 3

CS29 31 26 8 3 0 4 4

CS30 5 3 1 1 1 2 1

CS31 26 17 10 4 1 7 3

CS32 8 7 3 0 3 1 1

CS33 6 6 2 1 2 0 0

CS34 3 1 0 1 0 0 1

DESPLAINES 2 0 1 1 0 2 0

POT 5 0 1 4 0 2 1

IL AMER 46 20 10 10 4 13 7

OTHER 1 0 0 0 0 0 I

SO4A 2 0 0 0 0 1 l

SS01 5 1 2 4 1 0 0

SSO4 2 0 2 2 1 0 0

SS07 1 0 0 1 0 0 1

SS08 8 1 1 7 2 3 1

SS09 1 0 0 1 0 0 0

SSIO 3 0 1 3 0 0 2

SSII 51 31 17 14 26 7 4

SS12 8 5 3 1 0 0 4

SS13 2 2 1 0 0 1 0

SS14 8 6 1 0 1 2 3

SS15 5 2 1 1 0 1 2

SS16 20 9 6 11 2 1 3

SSIS 2 0 2 1 0 0 0

SS19 4 3 2 1 0 1 1

SS20 1 0 0 1 0 0 0

SS21 II 8 3 2 I 6 0

SS22 1 0 1 0 0 0 0

SS24 2 1 0 0 0 0 0

SS25 6 4 5 0 0 0 1

SS26 8 4 1 1 0 1 2

SS27 16 14 4 2 1 2 1

SS28 8 7 2 0 1 2 0

SS29 9 6 0 2 1 1 1
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Table 9.1: Sewer Basins that Reported Private Sector Flooding (Continued)

Village of Mount Prospect
Flood Survey Results

Type of Flooding

Total Sanitary
Sump Street &     

Street Yard
Basin Seepage Pump Yard

Respondents Backup Failure Flooding Flooding Flooding
SS30 4 4 0 l 0 0 0

SS31 6 6 1 0 1 0 0

SS32 3 1 1 1 1 1 0

SS37 1 0 0 0 0 0 1

SS40 1 1 0 0 1 0 0

SS41 25 10 5 8 7 3 5

SS42 5 l 3 4 4 0 1

SS44 10 7 2 1 2 4 1

SS45 16 5 1 3 4 5 2

SS48 1 0 0 1 0 0 0

SS49 2 0 0 2 2 0 0

SS55 4 0 0 4 1 0 0

SS57 4 2 0 2 2 0 0

SS63 1 0 0 1 0 1 0

SS67 1 I 1 0 0 0 0

SS68 4 2 0 1 4 0 0

Totals 658 399 177 142 96 101 107

SSXX— Separate Sanitary Sewer Basin CSXX— Combined Sewer Basin

Recommendations for mitigating private sector flooding are presented below.  These recommendations do
not include mitigating private sector flooding in the Illinois American Basins.

Disconnection of foundation drains and installation of overhead plumbing in 379 buildings/homes
that reported sanitary backup.  The Village of Mount Prospect does not provide sanitary sewer
service to the Illinois American Water area, therefore the disconnection of foundation drains and

installation of overhead plumbing in this area is not included in the recommendations for the
Village of Mount Prospect.
Inspection and repair of foundation walls through which seepage occurred in 177

buildings/homes.

For the 203 properties that experienced yard flooding during the July 23 storm event, inspection
of property drainage including all gutters, downspouts and locations of sump pump discharge to
make sure that surface drainage is directed away from the residence.   This may also help
minimize seepage.
For the 142 properties where sump pump failure was experienced inspection of the sump pump
system to make sure that it is working and has adequate capacity.   After completion of the
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inspection install a secondary sump pump,  if needed,  and a battery backup and/or emergency
generator if system.

The budgetary cost for the disconnection of foundation drains and the installation of overhead plumbing
in 379 buildings/homes is $9,475,000, based on an average cost of $25,000 per building/home.

Cost for mitigating flooding from seepage and surface flooding in these basins was not determined as part
of this study.   It is recommended that each property owner contact a company that specializes in
mitigating basement flooding caused by seepage.

9.2 PUBLIC SECTOR SEPARATE AND COMBINED SEWER BASIN

IMPROVEMENTS

Based on the results of the flooding questionnaires and stormwater modeling, public sector improvements
were recommended in sewer basins SSO8 and SSl 1  - Hatlen Heights Subdivision, CS21  - Isabella Street
Area and CS31  — the Lonnquist Boulevard Area.  A summary of the budgetary costs for implementing
these public sector improvements is $14,440,000.  Locations of the proposed public sector improvements
in these basins are shown on Exhibit 15, Exhibit 16 and Exhibit 17.

9.3 RECOMMENDATIONS FOR ADDITONAL STUDY OF LOCALIZED PUBLIC

SECTOR FLOODING AREAS

The results of the flooding questionnaires were used to evaluate four additional areas including Basin
SS32 — Cherrywood Drive Area, Basin SS41 — Catalpa Lane Area, Basin SS45 — Beechwood Drive and
Grace Drive Area and the Illinois American Basin — Ironwood Drive and Park Drive. These areas were

evaluated and improvements for providing a 25 -year level of service were developed.  The budgetary cost
for implementing these improvements is $1,588,000.  It is recommended that further evaluation be done

in these basins prior to proceeding with the improvements to confirm that the improvements will have a
significant impact for a 25 -year storm, which is the level of service proposed for improvements in this
study.  A budgetary cost for completing the recommended evaluations is $28,000, based on $7,000 per
basin.

In addition to the above recommendations the Village should continue its ongoing operation and
maintenance efforts in its combined and separate sewer basins.  It is recommended that those areas which
reported the highest number of flooding occurrences by prioritized.

9.4 SUMMARY

The total budgetary cost to implement the recommendations presented in this study is $23,943,000.  A
breakdown of these costs is presented in Table 9.2.
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Table 9.2 Summary of Recommended Stormwater Management Improvements

Area Type of Improvement Improvement
Budgetary

Cost

Hatlen Heights
Public Sector

Storm Sewer Improvements for 25-
1,500,00()

Subdivision year Level of Service
Hatlen Heights

public Sector
Sanitary Sewer Improvements for

105,000
Subdivision 25 -year Level of Service

Isabella Street Area Public Sector
Combined Sewer Improvements for

12,500,000
25 -year Level of Service
CS31 Combined Sewer

Lonnquist Boulevard
Area

Public Sector Improvements for 25 -year Level of 200,000
Service

Lonnquist Boulevard
Public Sector Adding Inlets and Televising 135,000

Area

Village -wide Private Sector
Disconnection of 379 Foundation

9,475,000
Drains with Overhead Plumbing

Further Investigation
Basin SS21, Basin SS41, Basin

and Additional 28,000

Analysis
SS45 and Illinois American Basin

Total 23,943,000
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