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Executive Summary

Calumet City and the Village of Lansing are locatagith suburbarCook County, IThe Little

Calumet River flows east to west through the two communities. The municipalities each constructed a
levee system along the Little Calumet River in the 1980gpendent from the U.S. Army Corps of
Engineers (USACHRj)th the Calumet City levee to the north on the right bank and the Lansing levee to
the south on the left bank

Whilethe existing levee systeaprovide some level of protection for the communitiagdjacent to the
river, they do not conform tdJSACIEr Federal Emergency Management AgerteyN1A standards
USACEte inspections in 2013, 2018, and 2019 found woody vegetation and encroachments issues
along the levee, deteriorated floodwall sectiongdadips in the levees caused by settlingere have
beenaobservedinstances of flooding within theVeed area. The Lansinigvee has experienced one
levee overtopping event. In September 2008, the river overflowed the eastern end of the project and
highwaters extended to a lamgapartment complexWhile the Calumet Citgvee has not had an
overtopping event, the reservoir filled in September 2008 and April 2013, and Hutowegh seepage

and ponding occurred on the landward side of the keue Februay 2018.

Theproject area is almost entirely residentifh. Lansingthere are approximatel2,500 residential
structuresand 20 businessest risk Theapproximate structure value of $516 millipand the

population at risk is approximately 1,830. In@aét City there are approximately 2,150 residential
structures and 50 businesses at ngith an approximate value of $524 million. The population at risk in
Calumet City is approximately 1,8400st of the leveed area has the potential to be inundatethwi
about 2 feet of water, with smaller portiorigving the potential to bénundated with 34 feetof water.

TheUSACKENhicago Districhas conducted thifeasibility study to evaluate a range of alternative plans
to address flood risk in the study area. In addition to aastion plan, in which no Federal project would
be implementedfour alternative plansvere evaluatednonstructural Alternative 1A relocations and
Alternative 1B buyouts),Alternative 2- levee systemehabilitationto the originaldesign elevation of
597.7ft NAVD88, and\lternative 3- levee system reabilitationto the design elevation of 5977
NAVD88 with modified floodwall sgons.The development of a flood warning plan is included as a
component of the nonstructural and structural alternativd$ie benefits and costs of the plans were
compared along with the ability of the plans to meet study objectives and constraints.

Alternative 3¢ Levee Rehabilitation with Modified Floodwall is the NED plan because it maximizes net
NED benefits and is economically justified. Therefore, Alternative 3 is also the Tentatively Selected Plan.
This plan meets the study objectives of redudifgsafety and economic flood risk in the communities
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and improving community awareness of flood risks. The plan provides higher net benefits (benefits
minus costs) than Alternative@Levee Rehabilitation by avoiding acquisition of residential properti

By avoiding residential property acquisitions, a social benefit of maintaining community cohesion while
reducing flood risk is realized. Additionally, potential unforeseen project costs and schedule impacts
associated with acquisition of residentialoperties are eliminated.

The Tentatively Selected Plavill restore the levee system with the existing alignment to the original
design elevation of 597.7-KAVD88 and have a f6ot-wide crest with side slopes of 2.5:This plan
includesrehabilitationof approximately 5,600 feet of earthen levee and 400 feet of sheetpile wall for
Lansing and approximately 8,500 feet of earthen levee and 90Mfesteetpilewall for Calumet City.
Approximately 500 cubic yards of clean clay fill will be placed on #stenn Calumet City levee
segment, below the ordinary high water mailhe sheetpile floodwalls will be embedd&d-t deepto
meet USACE design standarégisting sluice gates, flap gates, and culverts will be repaired as
necessary.

Rehabilitation and improvement activities would include removal of existing levee encroachments such
as trees and placing compacted fill where roots, animal burrows, unmaadaioncrete structures, or

other encroachmentshat have compromised the integrity of the levee. Other encroachments include
swimming pools, fences, decks, sheds, railroad ties, yard waste, and fallen trees. Additional tree clearing
would be completed wiin the 15ft levee buffer zone to allow for construction and maintenance

access. Approximately 9 acres of vegetation in would be cleared. The side slopes wousdbdat

with grass

The planincludes painting, concrete crack repairs, spall repair, iggowg pump station generatorgpof
repairs wire brushand paintingrash racls,addngarc flash warning signs to pump stations, and
compleing Megger Testing at each pump statioifieCalumet City Greenbay and Lincplmp station
pumps would be replaed with pumps operating at the same capacity (total of 3 pumps).

The plan also includes the development gflanthat details flood preparedness and response actions
and a complete Operations and Maintenance manual for the project.

The project is estimatéto have a total first cost 125 million and is expected to provide an average
annual benefit 0f§558,000.The total estimated design and implementation cost for this projeci 865
million.
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1 INTRODUCTION

1.1 STUDY PURPOSE AND SCOPE

In accordance wittUSACE Engineering Regulation (ER)-2410BL Risk Assessment for Flood Risk
Management Studieghe purpose of risk management is to take actions to etifeely reduce and

manage risksrlood risk can be conceptualized as a function of the hazard, performance, exposure,
vulnerability,and consequences as depictedrigurel-1. By improving levee system performance
through structural, norstructural, or a combination of measures, economic and life loss consequences
can be minimized.

Vulnerability

Exposure How susceptible to harm?

Who & what are in harm's way?

Consequences

How much harm?

Performance

Hazard How will the system react?

)
S, 257
What can cause 3
harm? |
Levee

Hazard + Performance + Exposure + Vulnerability+ Consequences = Risk
(probability & severity of adverse consequences)

Figurel-1 Flood Risk Conceptualized

This study has been initiated to investigate measures that can address flood risks in the Village of
Lansing, lllinois and th@alumet Citylllinois. Whilehe existing levee systems on both banks of the

Little Calumet River provide some level of protection for the communities adjacent to the river, there
have been instances of flooding within the leveed areas since the levee systems were constructed in the
1980s. The Lansing Levee has experienced one @xertopping event. In September 2008, the river
overflowed the eastern end of the project and high waters extended to a large apartment complex
(Figure 12). While the Calumet City Levee has not had an overtopping event, the 5@amtneservoir

filled in September 2008 and April 2013, and active seepage and ponding occurred on the landward side
of the levee in February 2018igurel-3). Both the Lansing Levee a@dlumet City Levee system
O2yRAUAZ2Y&A FNB NIXGSR a W ylOOSLXilotSQ o6& GKS | {1
Program, indicating that maintenancoe reconstructions required to ensure that the levees can

perform as designed during Bbd event.
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s

Figurel-3 Flooding in Calumet City Levee Project Ar&eptember 2008 and February 2018

1.2 LOCATION

1.2.1 Study Area

The Lansing Levee is located within Yigkage ofLansing, and the Calumet City Levee is located within
the Calumet CityBoth municipalities are located in Cook County, lllinthestudyarea is within the
Plum CreelLittle Calumet Rivawatershed, defined as Hydrologic Unit Code (HLEX)71200083 by

the United States Geological Survey (USTE#3.watershed is located in Cook and Will Counties in
lllinois and Lake and Porter Counties in Indiana. The study area is shBgural-4.

Both levee systems are located on the Little Calumet River. The Little Calumet River has generally east
gSaid tA3ayYSyild 0SisSSy (GKS NAOBSNDA JlaeyicevideSy OS A G |
Thorn Creek to the west. The channel through this area has very little slope, approximately 0.06 feet per

mile and about 20 river miles long. Hart Ditch is the major tributary of the Little Calumet River. The

mouth of Hart Ditch is located appximately three river miles east of the lllindisdiana state line. The

natural streambed of the Little Calumet River east of Hart Ditch contains a high point or sand bar

causing low flows from Hart Ditch westward into lllinois. During flooding periadsff from Hart Ditch
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is divided, with a portion of the flow moving eastward across the high point eventually to Lake Michigan

June2021

U.S. Army Corps of Engineers

Chicago District

through Portage Harbor. The westward portion flows into the & Channel, which then flows into
Lake Michigan, as well.

912
#
Dolton Indiana Harbor
E Znd ) 3
Riverdale 3
East Chicago 2 9r
LT | 912
® sibley v
0 Calumet|City
Harvey g A fa
& L
Hammond "
South Holland - 0
& . ‘
I \ Tolleston
>k S K/\/\l Woodmar
@ 4 = e 912
¥ = ®
¥ 3
Lan3T
o
an
= E vanston
o
Maynard ==
[ Municipal Boundary|
Chicago
o 1 HUC 12 Boundary
N
Griffith)
0051 2 Miles A
¢ Rid I .
try Club
Jinley Parl y fohts E “/  Lynwood
et
i Turkq
aul illage
B Dyer Schererville e
Me
st —
Forest Preserve (20} South
Sources: Esri, USGS, NGA, NASA, CGIAR, N Robinson, NCEAS, NLS, O5, NMA, Geodatastyrelsen, Rijkswaterstaat, GSA, Gealand, FEMA, Intermap apelthg fl5 pser commf’n%'ggy;

Figure 1-4 Study Area
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1.2.2 Project Area
The location and extent of thexistingLansing and Calumet City Levees is depicté&igarel-5.
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Figurel-5 Lansing and Calumet City Project Area

1.2.2.1 Lansing Levee
TheLansing Levesystemis within theBlack Oaltittle Calumet Rivesub-watershed, defined as HJI2

071200030305The 1 ¥mile long system is locatdzetween Lansing on the south bank (left bank as the
river flows) and the Little Calumet River. The project extends from the IHindiana State line at
BerniceAvenueand runs generally northwest to Burnham Ave. Levee feaires include
approximately4,500 feet of levee, 2,150 feet of floodwall, 2 pump statiahBurnham Aveue, 10

gravity outlets and a reservoiwith a capacity of 50 acrfeet. The gravity outlets are fitted with flexible
check or flap gates that prevenabkflow automatically. The gravity outlets are also fitted with sluice
gates that can be operated manually should the automatic gatesTfage are pump stations on both
sides of Burnham Awvele (Figurel-5).

ThelLansing Levee is a locally built, operated, and maintained urban flood protection project. It was
designed and constructed in the early 1980s with flood protection as the primary purposeop
elevation of he levee system was planned at 5%.NAVD88. However, 2013 and 2018 USACE surveys
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found theconcretefloodwall height ranges from 59Fto 598.0ft NAVD88, and the levee height ranges
from 5969 to 5987 ft NAVD8gFigurel-6).

coo | WEST Design Elevation EAST
Al B N
598 _ . _ /" vf_\:‘_’}‘\__f%_—_—_\,__ —— eGP

594 100 yr Lowest Spot Elevation
(596.7 ft)

Elevation (feet NAVD 1988)

584
1 > Stationing x feet)

Figurel-6 Lansing System Profil¢brown sections = levee; pink sections = floodwall)

In September 208, major flooding along the Little Calumet River occurred. The Little Calumet River at
the Munster Gage reached a record level of 357 NAVD Damage to several cities along the river
occurred In Lansing, the river appeared to overflow at the eastard ef the levee, near Bernice Road.
Floodwaters extended to a large apartment complex, although no significant damage was reported.
Additional floodfighting was necessary, particularly at the levee/floodwall interface at the west end of
the floodwall. Conrete blocks, backfill, and sandbags were added to prevent water dn@rtoppingin

this location.

The project area is almost entirely residentiat.cording to the USA@Raintained National Structure
Inventory database htere are approximatelg,500 residentiastructuresand 20 businessest risk and
with an approximatecollectivestructure value of $516 millioT.heleveedarea consists of
approximately 1,830 people at risk.life loss simulatiortlydrologic Engineering Cent@¢fECLifeSim,
was run to understand the potential for life loss during different flood frequency evénts.to low
velocity and depths of modeledbbdwaters life loss isstimated to bevirtually zero for all flood
frequencies betweetthe 0.5 Anual Exceedance Probability (AE®P@nt and0.002 AP evenfalso
known asthe 2-year and 506/ear eventy'.

1.2.2.2 Calumet City Levee

The Calumet City Levee systis also within the Black Odktle Calumet River sulvatershed.The
system is located between Calumet City on the ndwdnk ¢(ight bank as the river flows) and the Little
Calumet Rive The2-mile system extends from the lllincisadiana State line eébtate Line Road and runs

! Terminology Note: The likelihood of flooding in any given year is expressed in this report as Annual
Exceedance ProbabilifAEP) For example, a largevery infrequenflood which may be calculated to

have al%chance(or 0.01)to occur in any one year, is describedla@l AEP. Historically, the frequency

of flooding was expressed in terms of years corresponding to the invetke pfobability. Because the
0.01AEP flood has a 1 in 100 chance of being equaled or exceeded in any 1 year, and it has an average
recurrence interval of 100 years, it often is referred to as the *¢é8r flood".
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generally northwest just past Balmoral Avenue to the Burnham Greenway bicycleTpattevee

system consists of two distinct segments, split by high ground along Burnhame®a& denoted in

Figurel-5. The project features include about 10,000 feet of levee and 200 feet of floodwall, 16 gate
structures (3 flexible check valves, 9 sluice gates, and 15 flap gates) that control drainage from the
landside to the riverside of the levee and provide isolation during flood events. The system also includes
areservoir with approximate capacity of 50 adeet. There are also three pump stations, Greenbay
Avenue, LincolnAvenue, and Statelindreservoir, which discharge interior drainage during high water
events

The Calumet Citiyevee is a locally built, operated, and maintained urban flood protection prdfeeas
designed and constructed in thrid-1980s with flood protection as the primapurpose While limited
information was available to determine past performance, it is apparent through USACE inspection and
review that the levee has not functioned as intendé&tie top elevation of the levee system was
planned at 5977 ft NAVD88. Howewea 2018 USACE survey fousignificant portions of the levee
system are lower than this design height. The lowest surveyed elevation ehiiern segmentf the
levee is 596.7 ft NAVD88, which could potentially cause the leveed area to be inundated dbot
sooner than if it was the intended elevati@Rigurel-7). The lowest surveyed elevation of the west
section of the levee is 596ft NAVD88, which could potéally cause the leveed area to be inundated
approximatelyl.5 feet sooner than if it was the intended elevati@figurel-8). The two leveed areas
connect over land aapproximately the 0.01 BPevent. However, because both segments have low
points below the design elevation, higher frequency events may connect the leveed areas through
stormwater pipesThe highest Calumet City Levee has been loaded was in 2008, which wa
approximately 597.5 ft NAVD88 or 0.2 feet below the design levee éadditionally, the floodwall is
completely rusted through, rendering it nonfunctional for flood protection.

While there has not been a major failure of the project, flooding behire levee is an issue which may

have been a result of poor project performance. However, past performance does not equate future
performance, and issues documented in previous inspectentormed by USACE, could lead to failure
at lower flood elevations than previously assumed.

The project area is mainly residential. The leveed area consists of approximately 1,840 people at risk.
According to the USA@#aintained National Structure Invesry database, ltere are approximately
2,150residentialstructuresand 50 businessest risk and acollectivestructure value of $524

million. Due to low velocity and depths of modeled floodwaterstimatedlife lossfrom HECLifeSim
simulationsis virtually zero for all flood frequencies between tle5 AEPevent and0.002 AP even(2-

year and 506year events.
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