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1 Introduction 
 

1.1 Watershed Description 
The Little Calumet River watershed is located in Cook and Will Counties in Illinois and Lake and Porter 
Counties in Indiana. The major streams are the East Arm Little Calumet River, the West Arm Little 
Calumet River, Thorn Creek, Hart Ditch, Burns Ditch, Burns Waterway, and Deep River. There are also a 
number of tributary streams within the watershed.  
 
The river has a generally east to west alignment between the river’s confluence with the Deep River to 
the east and confluence with Thorn Creek to the west. The channel through this area has very little slope 
– approximately 0.06 feet per mile and is about 20 river miles long. Hart Ditch is the major tributary of 
the Little Calumet River. The mouth of Hart Ditch is located approximately three river miles east of the 
Illinois-Indiana state line. The natural streambed of the Little Calumet River east of Hart Ditch contains a 
high point causing low flows from Hart Ditch westward into Illinois. During flooding periods, runoff from 
Hart Ditch is divided, a portion of the flow moving eastward across the high point eventually to Lake 
Michigan through Portage Harbor. The westward portion flows into the Cal-Sag Channel, which then 
flows into Lake Michigan. 
 

 
Figure 1-1 Study Area 

 
 

1.2 Project Description 
The municipalities of Calumet City and the Village of Lansing each constructed a levee system along the 
Little Calumet River in the 1980s. The Calumet City levee is the one to the north on the right bank, and 
the Lansing levee is on the south and left bank of the river. This levee system was not constructed with 
involvement from the U.S. Army Corps of Engineers (USACE). 
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Figure 1-2 Lansing and Calumet City Project Area 

 
This levee system does provide flood control for the surrounding communities, but it does not conform 
to USACE standards. There is woody vegetation along the levees, deteriorated floodwall sections, and 
settling that has occurred in some locations. Further, the Calumet City levee is not at an elevation that 
protects against the 1% AEP (100-year) storm event.  
 
The purpose of this project is to evaluate 2 alternatives: The first is to raise the entire length of the levee 
to its original design elevation, which would protect against the 100-year event. In doing this, the levee 
would need to take a larger footprint than it currently does, which will impact nearby parcels. Therefore, 
the second alternative was to evaluate using a floodwall in those portions of the levee where it wouldn’t 
be possible to raise the earthen levee due to real estate constraints.  

2 Climate Change 
USACE Engineering and Construction Bulletin (ECB) 2018-14 (Guidance for Incorporating Climate Change 
Impacts to Inland Hydrology in Civil Works Studies, Designs, and Projects), “provides guidance for 
incorporating climate change information in hydrologic analyses in accordance with the USACE 
overarching climate change adaptation policy. This policy requires consideration of climate change in all 
current and future studies to reduce vulnerabilities and enhance the resilience of our water resources 
infrastructure.” The document “helps support a qualitative assessment of potential climate change 
threats and impacts” related to USACE analyses. The subsequent sections discuss the various tools that 
were developed by the USACE Climate Preparedness and Resiliency Community of Practice (CPR CoP), to 
meet the qualitative assessment requirements set forth in ECB 2018-14. 
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2.1 Literature Review 
The USACE is undertaking is climate change preparedness and resilience planning and implementation in 
consultation with internal and external experts using the best available – and actionable – climate 
science. As part of this effort, the USACE has developed concise reports summarizing observed and 
projected climate and hydrological patterns at a hydrologic unit code (HUC2) watershed scale. The 
information cited in these reports comes from reputable, peer-reviewed literature and authoritative 
national and regional reports. Trends are characterized in terms of climate threats to USACE business 
lines. The reports also provide context and linkage to other agency resources for climate resilience 
planning, such as downscaled climate data for sub-regions, and watershed vulnerability assessment 
tools.  
 
The Little Calumet River watershed is located in the Great Lakes Region. The USACE literature review 
report focused on this region was finalized in April 2015 (USACE, April 2015). Figure 2-1 shows the 
Fourth National Climate Assessment’s (NCA) reported summary of the observed change in very heavy 
precipitation for the U.S., defined as the amount of precipitation falling during the heaviest 1% of all 
daily events. The NCA results indicate that 42% more precipitation is falling in the Great Lakes Region 
now as compared to the first half of the 20th century, and that the precipitation is concentrated in larger 
events.  
 

 
Figure 2-1 Percent changes in precipitation falling in the heaviest 1% of events from 1958 to 2016 for each region (Easterling et 

al., 2017) 

The USACE literature review document summarizes and consolidates several studies with have 
attempted to project future changes in hydrology. Based on a review of four studies, the projected total 
annual precipitation is expected to have a small increase when compared to the historic record and the 
precipitation extremes are projected to see a large increase. It is noted that consensus between the 
studies is low, and although most studies indicate an overall increase in observed average precipitation, 
there is variation in how these trends manifest both seasonally and geographically. Figure 2-2, taken 
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from the USACE Climate Change and Hydrology Literature Reviews, summarizes observed and projected 
trends for various variables reviewed.  
 

 
Figure 2-2 Summary matrix of observed and projected climate trends and literary consensus for the Great Lakes Region (USACE, 

2015) 

For the Great Lakes Region, increase in temperatures have been observed and additional increases in 
temperature are predicted for the future. In addition, for the Great Lakes Region, “nearly all studies 
note an upward trend in average temperatures, but, generally, the observed change is small. Some 
studies note seasonal differences with possible cooling trends in fall or winter.” There is a strong 
consensus within the literature that temperatures are projected to continue to increase over the next 
century.  
 

2.2 First Order Statistical Analysis & Nonstationarity Analysis 
There are eight stream gages in close proximity to the project area, however not all of them have 
discharge records of at least 30 years. Since USGS gage at Munster, IN (USGS 05536195) is closest to the 
project site, it is the one that will be used for these analyses.  
 

2.2.1 Climate Hydrology Assessment Tool 
As outlined in ECB No. 2018-14, an investigation of the trends in the annual maximum flow gage data 
was performed to qualitatively assess impacts of climate change within the watershed using the USACE 
Climate Hydrology Assessment Tool. Figure 2-3 shows the observed, instantaneous peak streamflow 
obtained from the USGS gage at Munster, IN. The analysis shows a slight increasing trend in annual peak 
streamflow for the period of record with a p-value of 0.632204. Since this is greater than 0.05, which is 
the generally accepted threshold for significance, it indicates that the trend is not statistically significant. 
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Figure 2-3 Annual Peak Instantaneous Streamflow, USGS 05536195 Little Calumet River at Munster, IN 

Figure 2-4 and Figure 2-5 show the projected annual maximum monthly streamflow trend for HUC 0712-
Upper Illinois as well as the trend for this projection. As expected for this type of qualitative analysis, 
there is a considerable but consistent spread in the projected annual maximum monthly flows. This 
spread is indicative of the uncertainty associated with climate changed hydrology. The trend in the 
mean projected annual maximum monthly streamflow indicates an increase over time. This increasing 
trend for the Upper Illinois watershed HUC-4, which encompasses the portion of the Little Calumet River 
included in this study, is statistically significant with a p-value < 0.0001. This suggests the potential for 
future increases in flow relative to current conditions. 
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Figure 2-4 Projected Annual Maximum Monthly Streamflow for HUC 0712: Upper Illinois 

 

 
Figure 2-5 Trend in Mean of Projected Annual Maximum Monthly Streamflow for HUC 0712: Upper Illinois 
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2.2.2 Nonstationarity Detection Tool 
Stationarity, or the assumption that the statistical characteristics of hydrologic time series data are 
constant through time, enables the use of well-accepted statistical methods in water resources planning 
and design in which the definition of future condition relies primarily on the observed record (USACE, 
April 2017). However, recent scientific evidence shows that in some locations, climate change and 
human modifications of watersheds are undermining this fundamental assumption, resulting in 
nonstationarity (Milly et al., 2008, Friedman et al., 2016). 
 
Using the web based Nonstationarity Detection Tool, USGS gage 05536195 was evaluated for 
nonstationarities and monotonic trends. This gage has a drainage area of 90.0 square miles and a period 
of record from 1958 to present. To avoid issues with analyzing missing data, the timeframe for this 
analysis was 1963 to 2014, which is the latest water year available to be analyzed by this tool.  
As shown in Figure 2-6, two nonstationarities were detected. A distributional changepoint was detected 
in 1972 using the LePage method, and a mean changepoint was detected in 1978 using the Pettitt 
method. Since only one detection method identified each of these nonstationarities, there is no 
consensus, and they are not considered strong nonstationarities. Because of this, it is reasonable to 
discount them. 
 
Since the above mentioned nonstationarities were not considered to be statistically significant, the 
entire period of record was used in the trend analysis. As shown in Figure 2-7, a statistically significant 
trend was found using both the Mann-Kendall test and the Spearman Rank Order test. Using parametric 
statistical methods, a positive trend was found, but while using robust parametric statistical methods, 
the trend was determined to be null. 
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Figure 2-6 Nonstationarity Analysis, Little Calumet River at Munster, IN (USGS 05536195) 
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Figure 2-7 Trend Analysis for Little Calumet River at Munster, IN (USGS 05536195) 

2.3 Vulnerability Assessment Tool 
The USACE Vulnerability Assessment Tool was applied for the 0712 – Upper Illinois HUC-4 to assess Little 
Calumet’s vulnerability to climate change impacts relative to the other HUC-4 watersheds within the 
continental United States. The USACE Watershed Climate Vulnerability Assessment (VA) Tool facilitates 
a screening level, comparative assessment of the vulnerability of a given HUC-4 watershed to the 
impacts of climate change relative to a maximum of 202 HUC-4 watersheds within the continental 
United States. Assessments using this tool identify and characterize specific climate threats and 
sensitivities or vulnerabilities across regions and business lines. Flood Risk Reduction is the primary 
business line being assess as part of this study.  
 
The Watershed Vulnerability Assessment tool using the Weighted Order Weighted Average (WOWA) 
method to represent a composite index of how vulnerable (vulnerability score) a given HUC-4 watershed 
is to climate change specific to a given business line by using a set of specific indicator variables that 
relate to a particular business line. The HUC-4 watersheds with the top 20% of WOWA scores are flagged 
as vulnerable. All vulnerability assessment analyses were performed using the National Standard 
Settings. The USACE Climate Vulnerability Assessment Tool makes an assessment for two 30-year 
epochs centered at 2050 and 2085 to judge future risk due to climate change. These two epochs are 
selected to be consistent with many other national and international analyses related to climate. The 
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Vulnerability tool assesses climate changes vulnerability for a given business line using climate changed 
hydrology based on a combination of projected climate outputs from the general circulation models 
(GCM) and representative concentration pathways (RCPs) of greenhouse gas emissions resulting in 100 
traces per watershed per time period. The top 50% of the trace is called “wet” and the bottom 50% of 
traces is called “dry.” Meteorological data projected by the GCMs is translated into runoff using the 
Variable Infiltration Capacity (VIC) macroscale hydrologic model. The VIC model applied to generate the 
results used by the Vulnerability Assessment Tool was developed by the U.S. Bureau of Reclamation and 
is configured to model unregulated basin conditions.  
 
While there is a great deal of uncertainty with the climate changed hydrology given by this tool, it does 
allow a qualitative analysis of watershed-scale vulnerability for USACE business lines and for individual 
contributing indicators to the business lines. Each of the inputs to the vulnerability assessment tool has 
uncertainty associated with it. The vulnerability tool relies on projected, climate changed hydrology. The 
uncertainty associated with projected hydrologic data includes error in temporal downscaling, error in 
spatial downscaling, errors in the hydrologic modeling, errors associated with emissions scenarios, and 
errors associated with GCMs. Some of the uncertainty associated with the tool can be visualized 
because the tool separates results for each of the scenarios (wet vs. dry) and epochs (2050 vs. 2085) 
combinations rather than presenting a single, aggregate result (USACE, 2014). The analysis also 
incorporates uncertainty inherent in the level of risk aversion selected (ORness factor) and the 
importance of weights applied. Some users may elect to use a higher level of risk aversion while others 
may not. The importance weights of the indicator variables used to compute the WOWA (vulnerability) 
scores are subjective assessments of the expert users on a national basis (in the national standard view) 
and by local experts if a user-modified analysis is performed. The user should note that the uncertainty 
with climate changed hydrology projects may be high, but this uncertainty is ameliorated by using all of 
the available climate information and not prematurely downselecting to a small subset of models.  
 

2.3.1 Results 
For the Flood Risk Reduction business line, the results show that the 0712: Upper Illinois HUC-4 
watershed is vulnerable under the dry scenario for the 2085 epoch. The results summary is displayed in 
Figure 2-8. The main indicator variable contributing to the WOWA score is Flood Magnification. 
Additional information about each of these indicator variables and how they are used to determine a 
WOWA score is described in the Vulnerability Assessment User Manual. 
 
For the dry scenario, there was a 3.82% change in the WOWA score from 2050 to 2085 (Figure 2-9), and 
there was a 3.91% change for the wet scenario (Figure 2-10).  
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Figure 2-8 Climate Vulnerability Assessment Tool HUC-4: 0712 Upper Illinois 

 
Figure 2-9 Vulnerability Score, Dry Scenario HUC-4: 0712 Upper Illinois 
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Figure 2-10 Vulnerability Score, Wet Scenario HUC-4: 0712 Upper Illinois 

 

2.4 Summary 
Based on the review of the results of the above analyses, it is reasonable to conclude that precipitation 
and streamflows will continue to increase over the next century. The first order statistical analysis 
conducted using observed, annual peak streamflow data collected within the study area shows a 
statistically significant increase in streamflow, and no non-stationarities were detected. From this, it can 
be concluded that there is the potential for increase in flooding in this region, but there is a large 
amount of uncertainty with the data.  
 
While climate change was qualitatively considered during the plan formulation process, uncertainty with 
those projections exist and risk could remain. Table 2-1 summarizes residual risk associated with the 
tentatively selected plan specifically due to the potential for a changing climate.  
 

Table 2-1 Climate Risk Register 

Feature or 
Measure 

Trigger Hazard Consequence 
Qualitative 
Likelihood 

Levee Height Increased water surface 
elevations in 
levee/floodwall areas 
due to higher intensity 
rainfall 

Reduced assurance on 
levee/floodwalls; increased 
probability of overtopping 

Flooding of protected 
area, economic 
damages and 
transportation delays 

Medium – the 
climate change tools 
show an increase in 
precipitation trends, 
however there is 
considerable 
uncertainty 
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3 Hydrology 
 

3.1 Model Development 
The hydrologic modeling was completed using a HEC-1 model. This HEC-1 model originated with USACE 
and was used and calibrated by the Illinois State Water Survey as part of the floodplain mapping effort 
conducted in 2006 (MWRD, 2006). Detailed information regarding the original USACE model 
development can be found in the report completed as part of that study.  
 
The data used as inputs in this model were updated with the new precipitation data found in the ISWS 
Bulletin 75 (ISWS, 2020). The HEC-1 model, updated with the new precipitation values, was run for eight 
synthetic storms: 0.2% AEP (500-year), 1% AEP (100-year), 2% AEP (50-year), 4% AEP (25-year), 10% AEP 
(10-year), 20% AEP (5-year), and 50% AEP (2-year). Outputs were then used as boundary conditions to 
the HEC-RAS model. 
 

3.2 Model Calibration 
As part of the flood study described above, the HEC-1 was calibrated to peak flow frequency data at nine 
USGS gaging stations and to state frequency at seven gaging stations. The model was also calibrated to 
the May/June 1989 and November/December 1990 flood events. ISWS verified the calibration by 
comparing flows and states from the model with gage frequency analysis results at some of those 
locations. No recalibration of the model was performed as part of this project study. 

4 Hydraulics 
 

4.1 Model Development 
The hydraulic analysis was completed using a combined 1D/2D unsteady model with using HEC-RAS 
version 5.0.7. The Little Calumet River hydraulic model has gone through several changes since its initial 
development. HEC-2 models were first developed as part of the Phase I General Design Memorandum 
for the Little Calumet River in 1982. Then, as part of the hydraulic analysis conducted as part of the 
Feature Design Memorandum 5, it was determined that an unsteady model would represent the 
hydraulics of this area more accurately. Therefore, a UNET unsteady state model was developed as part 
of the 1994 plan. As part of the floodplain mapping efforts, this was converted to unsteady HEC-RAS in 
2008. Finally, the Metropolitan Water Reclamation District of Greater Chicago (MWRD) completed a 
Detailed Watershed Plan (DWP) for the Little Calumet River as part of the Cook County Stormwater 
Management Plan (CCSMP).  
 
MWRD used the existing USACE HEC-RAS model as a base for the DWP. A plan view of the model in the 
project area is shown in Figure 4-1. The model was reviewed an updated with new survey data. This 
updated, unsteady HEC-RAS model became the baseline model for the existing conditions of the Little 
Calumet River.  
 
The vertical datum of the model is NAVD88, and the model uses the State Plane Illinois East projection. 
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Figure 4-1 HEC-RAS plan view of project area 

 
Two structural alternatives are being considered in this project. The first involves restoring the earthen 
levee to its original design elevation of 597.7 ft NAVD 88. The second involves restoring the levee to this 
elevation, but in areas where the raising of the levee would cause real estate acquisition constraints due 
to the larger footprint, a floodwall would be constructed instead. Hydraulically, the effects of this were 
determined to be negligible, so only the first alternative was modeled in HEC-RAS. 
 

4.2 Model Parameters 
The hydraulic model requires three categories of input data: physical characteristics of the stream, 
discharge data, and boundary conditions. The physical characteristics include the geometry of cross 
sections and structures, reach lengths, and surface roughness. The discharge data used in this study 
were flows stored in DSS files for the eight synthetic storms discussed in Section 3.0. 
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4.2.1 Cross Section Geometry 
As described above, the model used for this project came from MWRD’s model used for their DWP. 
Based on the existing model analysis, the location of additional cross sections and hydraulic structures 
to be surveyed was determined. A field survey was performed in 2008 according to FEMA protocol. 
Cross sections were generally surveyed between 500 to 1,000 feet apart. Additional cross sections were 
developed by interpolating the surveyed channel data and using contour data.  
 
LiDAR data was used in the 2D overbank areas. The associated lateral structure connections to those 
areas were obtained through a field survey completed in fall 2018. 
 

4.2.2 Lateral Structures 
A survey of the levee system was competed in the summer of 2013 and fall of 2018. Several spots on the 
levee were identified as lower than the design elevation off 567.67 NAVD88. The two lowest elevations 
were 596.7 ft NAVD88 and 596.9 ft. NAVD88. Additional inspections were completed in September of 
2018 and three locations were identified as potential points for breaching. These are the lateral 
structures identified at stations 15.83, 15.561, and 14.182. The failure mode for all three is modeled as 
piping, with a piping coefficient of 0.5, a breach weir coefficient of 2.6, and a breach formation time of 3 
hours.  
 

4.2.3 Channel Roughness 
Channel roughness represented by Manning’s n was estimated using a combination of aerial 
photography and photographs taken during the field survey and field reconnaissance. The horizontal 
extent of each type of land cover and associated n-value for each cross section were manually entered 
into the HEC-RAS model using the cross-section data editor. The initial n-values were used as a model 
starting point and are consistent with those referenced in Open Channel Hydraulics (Chow, 1959). These 
were then adjusted within the provided ranges during calibration and updated within the HEC-RAS 
model. For this reach of the river where this project is located, the channel n-value is 0.053 and the n-
value for the overbank areas is 0.2. 
 
The manning’s n values for the 2D areas were developed using a land cover layer in RAS Mapper. 
Manning’s n values for roadways were assigned a value of 0.016, and for all other areas, an average 
value of 0.1 was used. 
 

4.2.4 Boundary Conditions 
The little Calumet River is part of a network with several tributaries, requiring several different boundary 
conditions. There is a stage hydrograph for each of the synthetic storms at the upstream end of Burns 
Ditch, a flow hydrograph for each of the synthetic storms at reach 1 (Hart Ditch), reach 6 (Thorn Creek), 
and reach 3 (Deep River), and a rating curve at the downstream end of reach 7. The flow and stage 
hydrographs were provided in the form of DSS files from the models developed for each of the 
respective tributaries.  
 

4.3 Model Calibration 
As described above, the hydraulic model used in this study was developed as part of MWRD’s Detailed 
Watershed Plan. As part of this plan, a detailed calibration analysis was performed using historic gage 
records. The hydraulic model was verified by comparing model results with high water marks from the 
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September 2008 storm event. Detailed results from this calibration and verification process can be 
found in the MWRD report. No recalibration of the model was performed as part of this project study.  
 

4.4 Model Results 
Model runs to evaluate the difference in water surface elevation between the without and with-project 
conditions were completed. Since the current conditions of the levee are significantly degraded, the 
without-project scenario was evaluated assuming the levee would breach. However, the project team 
was also interested in evaluating the impacts of this project without assuming the levee would breach. 
Therefore, two models were used to evaluate the existing conditions: one where the levee breaches, 
and another where it does not. The with-project model involved raising the levees to the original design 
elevation of 597.7 ft NAVD88 and does not include any breaching, as the integrity of the levee would be 
restored in this project.  
 
Results were compared to evaluate the difference in water surface elevation to ensure that there would 
be no adverse impacts downstream as a result of this project. The results of the model shows an 
increase in water surface elevation downstream. However, the amount of induced flooding is 
dependent on whether the levee breaches or not. The results at select river stations from the project 
area to the confluence with Thorn Creek are summarized in Table 4-1.  
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Table 4-1 Water Surface Elevations at Select Stations and Occurrence Intervals 

1% AEP (breach in without project scenario) 
 

1% AEP (no breach in without project scenario) 

River 
Station 

Without 
Project  

With 
Project  

Difference 
 

River 
Station 

Without 
Project  

With 
Project  

Difference 

13.805 597.00 597.24 0.24 
 

13.805 597.15 597.24 0.09 

13.216 596.98 597.20 0.22 
 

13.216 597.12 597.20 0.08 

12.835 596.96 597.15 0.19 
 

12.835 597.08 597.15 0.07 

12.337 596.92 597.09 0.17 
 

12.337 597.03 597.09 0.06          

2% AEP (breach in without project scenario) 
 

2% AEP (no breach in without project scenario) 

River 
Station 

Without 
Project  

With 
Project  

Difference 
 

River 
Station 

Without 
Project  

With 
Project  

Difference 

13.805 596.50 596.64 0.14 
 

13.805 596.63 596.64 0.01 

13.216 596.47 596.59 0.12 
 

13.216 596.58 596.59 0.01 

12.835 596.43 596.54 0.11 
 

12.835 596.53 596.54 0.01 

12.337 596.37 596.47 0.10 
 

12.337 596.46 596.47 0.01 

         

4% AEP (breach in without project scenario) 
 

4% AEP (no breach in without project scenario) 

River 
Station 

Without 
Project  

With 
Project  

Difference 
 

River 
Station 

Without 
Project  

With 
Project  

Difference 

13.805 595.40 595.47 0.07 
 

13.805 595.47 595.47 0.00 

13.216 595.34 595.40 0.06 
 

13.216 595.40 595.40 0.00 

12.835 595.28 595.34 0.06 
 

12.835 595.34 595.34 0.00 

12.337 595.18 595.23 0.05 
 

12.337 595.23 595.23 0.00          

10% AEP (breach in without project scenario) 
 

10% AEP (no breach in without project scenario) 

River 
Station 

Without 
Project  

With 
Project  

Difference 
 

River 
Station 

Without 
Project  

With 
Project  

Difference 

13.805 593.21 593.30 0.09 
 

13.805 593.30 593.30 0.00 

13.216 593.01 593.08 0.07 
 

13.216 593.08 593.08 0.00 

12.835 592.81 592.88 0.07 
 

12.835 592.88 592.88 0.00 

12.337 592.46 592.52 0.06 
 

12.337 592.52 592.52 0.00          

20% AEP (breach in without project scenario) 
 

20% AEP (no breach in without project scenario) 

River 
Station 

Without 
Project  

With 
Project  

Difference 
 

River 
Station 

Without 
Project  

With 
Project  

Difference 

13.805 592.33 592.31 -0.02 
 

13.805 592.31 592.31 0.00 

13.216 592.16 592.16 0.00 
 

13.216 592.13 592.13 0.00 

12.835 592.00 591.97 -0.03 
 

12.835 591.97 591.97 0.00 

12.337 591.62 591.59 -0.03 
 

12.337 591.59 591.59 0.00          

50% AEP (breach in without project scenario) 
 

50% AEP (no breach in without project scenario) 

River 
Station 

Without 
Project  

With 
Project  

Difference 
 

River 
Station 

Without 
Project  

With 
Project  

Difference 

13.805 591.28 591.28 0.00 
 

13.805 591.28 591.28 0.00 

13.216 591.12 591.13 0.01 
 

13.216 591.13 591.13 0.00 

12.835 591.00 590.99 -0.01 
 

12.835 590.99 590.99 0.00 

12.337 590.66 590.65 -0.01 
 

12.337 590.65 590.65 0.00 
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As the results show, there is an increase in the with-project condition in the 100-year event, when 
looking at both scenarios where the levee breaches in the without project condition. There is also an 
increase in the 2% AEP (50-year), 4% AEP (25-year), and 10% AEP (10- year) events in the scenario where 
the levee breaches in the without project condition. A breach is considered to be unlikely in these 
events, due to the loading on the levee.  
 
Nonetheless, these increases warranted a takings analysis to be completed. This analysis evaluated the 
duration, frequency, and depth of induced flooding. Due to the low duration of increased flooding and 
rare frequency of any damage occurring, it was determined by USACE Assistant District Counsel that the 
implementation of the project does not constitute a taking. 

5 Summary 
This CAP 205 study evaluated the effects of restoring and raising the Lansing and Calumet City levees to 
their original design elevation of 597.7 ft NAVD 88. Existing hydrologic and hydraulic models were 
utilized in this study and modified to create the with-project scenario.  
 
Results of the modeling concluded that there was induced flooding downstream of the project in the 
100-year storm event, which warranted a takings analysis to be completed. This analysis was completed 
between staff of USACE-Chicago District and Counsel from USACE-Detroit District. The results of this 
analysis determined that there is not a takings as a result of the implementation of this project. 
Therefore, it is concluded that this project can move forward with no adverse impacts. 
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ATTACHMENT 1: HYDROLOGIC CALIBRATION RESULTS 
 

(tables and figures taken from MWRD’s Detailed Watershed Plan Report, 2010) 
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