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Executive Summary

Study Purpose: The Kankakee Basin Regional
Water Study (Study) estimated historical and 50-
year future water demand and water supply
availability. The Kankakee Basin Study Area in
northwestern Indiana encompasses all or portions of
the 14 counties within the Kankakee River Watershed,
including Benton, Elkhart, Fulton, Jasper, Kosciusko,
La Porte, Lake, Marshall, Newton, Porter, Pulaski, St.
Joseph, Starke, and White, and covers approximately
3,125 square miles (Figure ES-1).

Study Approach: The water availability estimates
presented in this Study are based on data-driven
analyses following a methodology similar to that
used in previous regional water studies in Indiana.
Water availability was calculated as baseflow in a
stream or river not allocated to a defined use or
purpose, also referred to as ‘excess’ water in the
system. Calculations were conducted, and results are
presented, for eight hydrologic subbasins of the
Kankakee River Watershed. Stakeholders
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Figure ES-1. Kankakee Basin Regional Water Study

throughout the Study Area provided important input to the Study on topics such as future demand
assumptions and estimates of water withdrawals and return flows.

Regional Setting: The Kankakee Basin in Indiana (including the Yellow River, Kankakee River,
and Iroquois River) contains a diverse landscape characterized by low relief topography and an intricate
network of rivers, ditches, and wetlands that shape local hydrology. The region is largely agricultural,
with relatively low population density. The populated areas are largely concentrated along the

Interstate 65 corridor. Most residents live in rural areas interspersed with small urban centers and
unincorporated communities. The combination of flat topography, sandy soils, and intensive land use
continues to influence water availability, water quality, and water management across the basin. Note that
riverine flooding and erosion/ sedimentation are active concerns in the Basin, but these topics are
outside the water availability focus of the Indiana regional water studies.

Water Demand: Historical water withdrawals within the Study Area were primarily characterized using
monthly water use data by sector for 1985 to 2023 from the Indiana Department of Natural Resources
Significant Water Withdrawal Facility database. Historical withdrawals are relatively evenly split between
surface water and groundwater in the Kankakee Basin — the primary use of surface water is energy
production, and the primary uses of groundwater are irrigation and public supply.

In 2023, average annual withdrawals from the Kankakee Basin were 165 million gallons per day
(MGD). By comparison, Kankakee Basin water withdrawals were 21% of the adjacent North Central
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Indiana regional water study area (which drains approximately 8,320 square miles) 2022 average
withdrawals, estimated to be 789 MGD (Stantec 2025). A major difference between water use in the
Kankakee Basin and other regions of the State is that agricultural/ irrigation water withdrawals
comprise the largest share of total average annual withdrawals (Figure ES-2).

By 2075, total Kankakee Basin water withdrawals are projected to increase to 244 MGD, a 48%
increase over historical. Irrigation, industrial, energy production, and public supply are all projected to
increase into the future, with the industrial sector (inclusive of currently planned data centers) having the
largest relative increase compared to historical (41%). Irrigation water withdrawals exhibit either a
constant or increasing trend through the forecasted future period, reaching an expected annual average
of 105 MGD in 2075 (a 31% increase over historical).
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Figure ES-2. Historical (1985 — 2023) and Projected Future (2024 — 2075) Annual Water Demand in
Kankakee Basin, by Sector (MGD)

Historical Water Availability: The Kankakee Basin has historically had adequate water
available for the needs in the basin. However, the available water is not equally distributed throughout
the region or throughout the year, with larger availability in the mainstem Kankakee River subbasins and
greater seasonal fluctuations in smaller tributary subbasins. Spring consistently exhibits the highest water
availability due to precipitation and snowmelt-driven runoff, followed by Winter. Summer and Fall are
more limited, reflecting higher evapotranspiration and irrigation-related water use. In the mainstem
Kankakee River subbasins, Fall water availability often exceeds Summer levels, likely due to reduced
irrigation withdrawals later in the year. Subbasins with larger drainage areas, particularly those along the
mainstem, show the highest cumulative water availability (i.e., water availability inclusive of flows
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generated from regional upstream contributions). Seasonal and year-to-year differences in cumulative
excess water availability (combined locally-derived and upstream-contributed) closely mirror changes in
baseflow (i.e., the portion of streamflow supplied by groundwater that sustains rivers and streams during
periods with little to no rainfall), confirming that hydrologic and geologic factors such as aquifer
recharge potential, groundwater storage, and seasonal precipitation govern regional water supply
more strongly than human influences in this basin.

Projected Future Water Availability: The magnitude of projected future water availability in
the Study Area will likely differ from recent history because of the influence of projected future
water demands and the effects of climate change. Across all seasons, median future projections
of available water are expected to meet or exceed water demands in all subbasins. Seasonal
patterns are expected to be similar to historical trends — highest available water in Spring, followed by
Winter and Summer, and lowest in Fall. Elevated Spring water availability is primarily attributed to
increased natural baseflow projected under future climate conditions. In contrast, Fall water availability is
projected to decline, driven by reduced baseflow during drier late-season conditions.

All subbasins are projected to experience reductions in Fall excess and cumulative excess water
availability (both local and regional) ranging from -15% to -32% (Figure ES-3) compared to historical
conditions. These reductions are attributed primarily to declines in projected Fall baseflow and higher
seasonal water demands. The largest decreases in Fall excess water availability generated within each
subbasin and cumulative excess water availability contributed from regional upstream subbasins are
observed in Subbasins 02 and 03 which include portions of La Porte, Marshall, St. Joseph, and Starke
Counties.

Future Seasonal Average Excess Water Availability (MGD)
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Figure ES-3. Change from Historical (2007 — 2023) to Future (2060s) Fall Season Cumulative
Excess Water Availability by Subbasin

Similar to historical conditions, cumulative (local+regional) excess water availability remains
positive in most future years, with future supplies typically exceeding projected demands
(including instream flow requirements). Wet season (Winter and Spring) baseflow is projected to
increase under future climate conditions, leading to higher water availability during these periods.
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Figure ES-4 compares historical and
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(regional) in the Fall is projected to

decline substantially across all

subbasins, by approximately 15% to 127% relative to historical conditions, due to decreased baseflow
and higher consumptive demands. Even with projected increases in consumptive use of up to 25-30%,
most subbasins are expected to retain adequate water availability during typical conditions. Under
extreme dry conditions, particularly in the Fall, multiple subbasins can transition from surplus to deficit,
reflecting the compounding effects of lower precipitation, reduced baseflow, and elevated demand.
Seasonal contrasts intensify under future conditions, with wetter Spring and Winter periods followed by
drier Fall periods.

Water Resource Risks, Opportunities, and Recommendations: Like many other regions
of Indiana, the Kankakee Basin is projected to grow — slightly in population, and more significantly
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in economic productivity and in water demand. Fortunately, the Basin has generally abundant
water resources, and this is projected to remain the case under most conditions in the future. The
region can likely support increases in water demand while maintaining overall supply reliability.
However, future projections of water availability under some conditions — notably in the Fall
season in dry and drought years for certain subbasins — indicate potential for water stress,
meaning potential unsatisfied demands and/or heightened ecological stress in the future.

Risks: Specific risks and uncertainties are identified in three broad categories — Demand Growth
Uncertainty, Water Availability Risks and Drivers, and Local Versus Regional/Upstream
Contributed Water Availability.

Opportunities and Recommendations: Six potential approaches are recommended that
can individually and/or collectively contribute toward an increase in future available water supply
to maintain or strengthen the people, environment, productivity, and economy of the Kankakee
Basin in Indiana. These include strategies to enhance the supply of surface water and/or
groundwater, decrease the demand for water, and better understand and manage water as a
limited resource. Included are strategies for water users, water providers, and local/regional and state
entities. Also note that many of these recommendations are applicable to basins across the State; some
were included in the adjacent North Central Indiana Regional Water Study (Stantec 2025), and others
were recently mandated by Governor Braun’s Executive Order 25-63 (2025).



























KANKAKEE BASIN REGIONAL WATER STUDY

Abbreviations

December 2025

Abbreviations

°F degrees Fahrenheit

303(d) Section 303(d) of the Clean Water Act

7Q10 lowest 7-day average flow that occurs every 10 years (on average)

BFI Baseflow Index

BG billion gallons

bgs below ground surface

CAFO Concentrated Animal Feeding Operation

CESM1-CAMS Community Earth System Model Community Atmosphere Model 5.0, a
future climate model

CEWA cumulative excess water availability

CFO Confined Feeding Operation

cfs cubic feet per second

CSsoO Combined Sewer Overflow

CWA cumulative water availability

CWS Community Water System

ECHO U.S. EPA Environmental Compliance History Online

EIA U.S. Department of Energy, Energy Information Administration

EO Executive Order

EP energy production (water-use sector)

EPA U.S. Environmental Protection Agency

EWA excess water availability

FSMP Fixed Station Monitoring Program

ft2/day square feet per day

GCM Global Climate Model

GPM gallons per minute

GWMN Groundwater Monitoring Network
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HAB

IC

IDEM
IDNR
IDNR-DFW
IFA

IN

INCCIA
IR

MCL
MCLG
MG

mg/L
MGD

MI

NID
NPDES
PFAS

PS (PWS)
Q80

Q90
RCP

RF
RU
SMCL
SS

harmful algal bloom

Indiana Code

Indiana Department of Environmental Management
Indiana Department of Natural Resources

Indiana Department of Natural Resources-Division of Fish and Wildlife
Indiana Finance Authority

industrial (water-use sector)

Indiana Climate Change Impacts Assessment
irrigation (water-use sector)

Maximum Contaminant Level

Maximum Contaminant Level Goal

million gallons

milligrams per liter

million gallons per day

miscellaneous (water-use sector)

National Inventory of Dams

National Pollutant Discharge Elimination System

per- and polyfluoroalkyl substances

Public supply (Public Water Supply; water-use sector)

minimum daily flow that is present 80% of the time (i.e., stream flow has
only been that level or below 20% of the time)

minimum daily flow that is present 90% of the time (i.e., stream flow has
only been that level or below 10% of the time)

Representative Concentration Pathway, refers to greenhouse gas
concentrations in future climate model scenarios

return flow
rural use (water-use sector)
Secondary Maximum Contamination Level

self-supplied (water-use sector)



KANKAKEE BASIN REGIONAL WATER STUDY

Abbreviations
December 2025

Study Area
Study
SWWF
TMDL
USACE
USGS

VIC
WQmMs
ww
WWTP

Kankakee Basin

Kankakee Basin Regional Water Study

significant water withdrawal facility (high-capacity water pumping)
Total Maximum Daily Load

U.S. Army Corps of Engineers

U.S. Geological Survey

Variable Infiltration Capacity

Water Quality Monitoring Strategy

water withdrawals

Wastewater Treatment Plant

Xi
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Glossary

7Q10
Anticline
Alluvial (aquifer)

Anthropogenic

Aquifer

Baseflow

Baseline scenario

Basin (watershed)
Bedrock

Capture

Change factor

Conjunctive use

Consumptive use

The lowest 7-day average flow that occurs (on average) once every 10
years. In this Study, the 7Q10 low flow was used as a minimum instream
flow.

An arch of stratified rock in which the layers bend downward in opposite
directions from the crest.

Unconsolidated geologic sediment of any grain size deposited by a river,
stream, or creek. In Indiana, “alluvium” is often used to distinguish
modern finer-grained riverine sediment from coarser-grained glacially
derived outwash sediment.

Man-made or influenced by humans. Anthropogenic refers to
interventions by humans, such as water withdrawals from aquifers and
streams, wastewater returns, land use, land-cover modifications, and
sources of contamination.

Subsurface water-bearing layer of geologic sediment or rock that
facilitates the flow of groundwater.

The portion of streamflow that is supplied by groundwater and sustains
flow in rivers and streams during dry periods, when direct runoff from
rainfall or snowmelt is minimal. Baseflow reflects the natural contribution
of groundwater to surface water systems.

The foundational reference that outlines the most likely situation and
outcome to occur.

The contributing land area that drains water, such as rainfall or
snowmelt, to a basin outlet. Also called a drainage basin or catchment.
Note that the term “Basin” is also used throughout this report to refer
specifically to the “Kankakee River Basin.”

Any lithified geologic material that remains intact and in place where it
was deposited.

Pumping an extraction well “captures” water in a zone around the well.
Extraction wells can be used to remove contaminated groundwater for
treatment and further disposal

A number reflecting the future proportional change in monthly stream
flow simulated by a hydrologic model that incorporates future
temperature, precipitation, and/or other meteorological input data.

Coordinated use of surface water and groundwater.

The percent of water withdrawals that are not returned to waterways. For
example, irrigation water is estimated to have an 80 percent
consumptive-use rate, meaning the plant transpires or absorbs 80
percent of the applied irrigation water, and 20 percent of the irrigation
water either runs off or percolates into the groundwater.

Xii
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Critical habitat
Dewatering

Discharge

Evapotranspiration

Excess water availability

Fall
First order subbasin
Glacial till (till)

Groundwater

Groundwater recharge
Headwaters
Hydrograph

HYSEP

Instream flow
Mainstem

Moraines

Specific geographic areas essential to the conservation of a listed
threatened or endangered species.

The removal of surface water or groundwater by pumping to facilitate
excavations for construction or mining.

Streamflow volume, usually measured in cubic feet per second.

The removal of water from the earth’s surface and vegetation through the
processes of evaporation and transpiration.

The portion of water availability in a stream (at the subbasin outlet) that
could be used to support additional surface water or groundwater
withdrawals without impacting instream flows or existing surface water
and net groundwater withdrawals.

The season defined by the months of September, October, and
November.

A subbasin that does not receive flow any upstream subbasin(s). These
are typically located on tributaries to larger rivers.

An often thick, poorly sorted, clay-rich, unconsolidated geologic deposit
that is created by the movement of a glacier.

Water that occurs beneath the land surface and fills the pore spaces of
the alluvium, soil, or rock formation in which it is situated. It excludes soil
moisture, which refers to water held by capillary action in the upper
unsaturated zones of soil or rock.

The amount of water that is added to a groundwater aquifer through the
process of infiltration.

The most up-gradient, or first-order, tributary watersheds contributing
water and sediment downstream to the stream network.

A graph showing streamflow (y-axis) over time (x-axis), reflecting
streamflow from the area upstream of the measurement point.

A software tool for separating and analyzing streamflow hydrographs into
baseflow (groundwater) and precipitation (runoff) components.

Instream flows are minimum stream flows required to support the
ecological health of the stream, recreational use, and water quality.

The central or primary flow of a river system, with inflow from tributaries
and streams.

Ridges or mounds of glacial origin that consist of intermixed clay, silt,
sand, gravel, cobbles, and boulders.

xiii
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Natural baseflow

Natural streamflow

Observation well

The groundwater contribution of streamflow that is discharged from
aquifers to streams. Streams can have gaining (groundwater contribution
to the stream) or losing (water loss from the stream bed to recharge
groundwater) reaches. Natural baseflow is an estimate of the
groundwater discharge contribution to a stream reach without
considering anthropogenic (man-made) interventions such as water
withdrawals or wastewater-return flows.

The streamflow that would be measured if anthropogenic (man-made)
effects of surface-water and groundwater withdrawals and wastewater
return flows were removed.

A subsurface borehole (groundwater well) that, instead of pumping, is
used to observe and monitor the water table elevation.

Outstanding Resource Waters A component of the federal Clean Water Act that allows states to identify

Outwash

Public Water System

Reservoir reallocation

Return flow

Runoff

Streamflow

Streamgage

Spring
Subbasin

Summer

Surface water

pristine waterways that constitute an outstanding state resource due to
their exceptional water quality, statewide ecological importance, and/or
unique recreational value.

Geologic sediment deposited by meltwater from a receding glacier; in
Indiana, modern rivers and streams often follow meltwater channels.

Water utilities that distribute water from either surface water or
groundwater sources. A PWS can be a community system that serves a
large population, or a system such as a school that has their own water
well(s). Also represented as “PS” in this report, referring to the Public
Supply water-use sector.

The process of changing how, and for what purpose, water is stored and
released in a reservoir.

Discharge to surface waters from facilities permitted by the NPDES
program, such as wastewater treatment plants. Also refers to estimated
non-consumptive flows that return to the hydrologic system through
diffuse infiltration and subsurface migration.

Precipitation that is unable to infiltrate into a groundwater aquifer and
instead flows along the earth’s surface.

Streamflow discharge, usually measured in cubic feet per second.

Equipment to measure streamflow at a given location where a flowing
body of water is confined to a known geometry (such as a channel) to
facilitate the measurement of flow volume and other flow statistics.

The season defined by the months of March, April, and May.

A smaller drainage area within a larger river basin or watershed, such as
the drainage area for a tributary to a larger river system.

The season defined by the months of June, July, and August.

Water flowing and stored in streams, lakes, and reservoirs. In Indiana,
surface water bodies are fresh (non-saline) water.

Xiv
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Unconfined aquifers

Unconsolidated

Water availability

Water budget

Water demand

Watershed (basin)

Winter

An aquifer that does not flow beneath an impermeable geologic layer
and is free to flow in accordance with gravity. Sometimes called “water
table aquifer” in shallow wells.

Geologic material (such as sediment, alluvium, soil, and till) that has not
gone through the process of lithification.

The amount of water, specifically, remaining baseflow, that remains
available at a subbasin outlet after accounting for withdrawals, return
flows, and instream flow requirements (ecological needs).

An accounting method of estimating the net sum movement of water into
and out of a hydrologic system through precipitation, evapotranspiration,
recharge, diversions, return flows, and runoff.

The amount of water required for different purposes and in different
water use sectors, such as for residential, industrial, and public water
supplies. Historical water demand is often quantified by water withdrawal
(water use) volumes.

The contributing land area that drains water, such as rainfall or
snowmelt, to a basin outlet. Also called a drainage basin or catchment.

The season defined by the months of December, January, and February.
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“Water Supply Planning: Kankakee Watershed Assessment of Water Resources for Water
Supply,” lllinois State Water Survey, lllinois Department of Natural Resources (Kelly et al. 2019).

“The Indiana Water Resource (Vol. 1): Availability, Uses, and Needs,” prepared by the Governor’s
Water Resource Study Commission, Department of Natural Resources (IDNR 1980).

“Kankakee River Basin, Indiana: Report on the Water and Related Land Resources,” prepared by
the State of Indiana; Department of Natural Resources — State Planning Services Agency, State
Board of Health, U.S. Department of Agriculture — Soil Conservation Service, Forest Service, and
Economic Research Service; U.S. Department of the Interior — Geological Survey (IDNR 1976).
This foundational assessment characterized hydrologic and land-use conditions across the basin
and evaluated opportunities for coordinated land and water management.

“Total Maximum Daily Load (TMDL) Report for the Kankakee/Iroquois Watershed” (Tetra Tech
2009). This TMDL report identified key pollutants of concern and established load allocations to
improve water quality and protect designated uses within the Kankakee and Iroquois watersheds.

The Lower Kankakee River Watershed Initiative’s “Lower Kankakee River Watershed
Management Plan” (Peel 2022). This plan documented current watershed conditions, water-
quality issues, and priority management actions to reduce nutrient and sediment loading and
enhance aquatic and riparian habitat within the lower Kankakee River watershed.
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1.2

Study Objectives

The primary goal of the Study is to improve the understanding of groundwater and surface water demand
and water availability throughout the Study Area, both historically and 50 years into the future. Objectives
of the Study include:

Build Upon Current Knowledge: Assemble and process water resources data within the
Kankakee region, identify data gaps, and recommend upgrades to the monitoring networks to
address data gaps.

Collaborate Across Many Partners: Consult with utilities, industry, and county representatives
to better understand current and future water demands and growth plans, and to establish
productive partnerships among water resources agencies and other regional water interests to
incorporate the best available science and data into the analysis.

Evaluate Historical Water Demand: Quantify recent historical water demands by sector and
source and evaluate major growth drivers for historical water resources development.

Evaluate Available Water Supply Information: Assess streamflow records, reservoir
operations, and instream flows, and investigate surface water and groundwater interactions.

Quantify Historical Water Availability: Build a representation of regional water resources based
on water budgets and geology consistent with other regional water studies to quantify historical
water supply availability and investigate potential regional water supply limitations and/or
surpluses.

Project Future Water Availability: Forecast future water demands and streamflow over the next
50 years, incorporating water conservation, population, economic growth, and historical droughts,
then use the same water resources system representation to quantify future water availability and
investigate potential regional water supply limitations and/or surpluses.

Develop Recommendations: Analyze historical and future trends in water availability, identify
risks and opportunities for future water resources development, consider ideas to address future
needs, identify key topics for further analysis surrounding water supply and demand issues, and
communicate findings to local and state officials.

The Kankakee Basin Regional Water Study provides a data-driven foundation for collaborative decision
making on shared water needs, challenges, and opportunities.

The water availability estimates presented in this Study rely on data-driven, formulaic analyses following a
methodology similar to that used in previous regional water studies in Indiana, with some refinement. The
data used in this Study are primarily from publicly available, authoritative sources, including:

Federal (e.g., U.S. Geological Survey (USGS), U.S. Census Bureau, U.S. Environmental
Protection Agency)
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e State (e.g., Indiana Department of Natural Resources (IDNR), Indiana Department of
Environmental Management (IDEM))

e University (e.g., Purdue University, Indiana University)
¢ Regional (e.g., Economic Development authorities)
e Local (e.g., water utilities, industry)

As referenced in EO 25-63, the intent of the Indiana regional water studies program is to provide technical
analyses intended to underpin or support follow-on regional water planning. Accordingly, this Study seeks
to identify regions of excess historical and projected future water availability and regions where a water
supply deficit may exist, but does not seek to specifically identify or evaluate solutions to address such
excesses and/or deficits. It is important to note that this is not intended to be a full water planning study
(i.e., which would include identification and analysis of actionable water management strategies).
However, some suggested recommendations, opportunities, and possible next steps are offered.
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2.0 Regional Setting

The Kankakee Watershed spans a diverse landscape characterized by low relief topography and an
intricate network of rivers, ditches, and wetlands that shape local hydrology. The watershed
encompasses portions of both Indiana and lllinois and is made up of unconsolidated sand and gravel,
with layers of lakebed sediments and glacial soils mixed in. These soils, remnants of glacial retreat,
create a mix of well-drained uplands and poorly drained lowlands that historically supported one of the
largest wetland systems in the Midwest, the Grand Kankakee Marsh. The channelization and dredging of
the Kankakee River in the early twentieth century transformed this marsh into the largely agricultural
landscape seen today, with modified drainage patterns and elevated sediment and nutrient transportation.
The hydrology of the basin is strongly influenced by these human-made alterations.

The river now flows through a broad, flat valley that promotes both flooding and rapid surface runoff
during storm events. Numerous tributaries, including the Yellow and Iroquois Rivers, contribute to the
mainstem Kankakee River, while a network of manmade ditches, levees, and irrigation systems regulates
surface water for agriculture and flood control purposes. High water tables and sandy soils enhance
infiltration but also facilitate nutrient leaching to groundwater, while legacy drainage modifications
continue to affect streamflow dynamics and water quality. Streamgages maintained by the USGS, such
as those near Shelby and Momence, reflect these dynamic flow regimes and have long been used to
monitor hydrologic responses across the basin.

Land use across the watershed is dominated by agriculture, with approximately three-quarters of the land
area devoted to corn and soybean production. The remaining landscape includes scattered forested
areas, remnant wetland, and developed (residential and commercial) areas which concentrated along the
Interstate 65 corridor and in towns such as Rensselaer, DeMotte, and Wheatfield. Population density
remains low across the basin overall, with most residents living in rural areas interspersed with small
urban centers and unincorporated communities such as Roselawn and Lake Village.

The combination of flat topography, sandy soils, and intensive land use continues to influence water
availability, quality, and management across the basin. These factors, together with growing development
pressures near transportation corridors and the continuing importance of agriculture, define the present-
day hydrologic and socioeconomic setting of the Kankakee Watershed. The following sections provide
additional background on the physical and human elements that shape regional water resource
conditions within the Study Area.

2.1 Climate
2.1.1 OVERVIEW
Indiana’s climate is classified as humid continental and is characterized by distinct seasonal variation that

strongly influences hydrologic processes across the state. Winters are typically cold and snowy, followed
by wet Springs with frequent rainfall and thunderstorms. Summers are generally warm and humid, while

7
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Fall conditions are cooler and drier, marking a period of reduced evapotranspiration and declining
streamflow.

The state’s inland position exposes it to contrasting air masses throughout the year. Warm, moisture-
laden air from the Gulf of Mexico often interacts with cooler, drier air masses descending from central and
western Canada along the jet stream (Scheeringa 2011). The convergence of these air masses promotes
the formation of low-pressure systems that move eastward across the region and produce widespread
precipitation, particularly during Winter and Spring. By midsummer, storm tracks typically shift northward,
resulting in warmer and drier conditions across much of Indiana.

Annual precipitation across the state averages approximately 31 to 52 inches, with the greatest amounts
generally occurring during Spring and early Summer (Waggoner 2022). Snowfall is an important
component of total precipitation in northern Indiana, where annual accumulation can exceed 40 inches.
Precipitation is unevenly distributed by season, and surface runoff, baseflow, and groundwater recharge
are highest during late Winter and Spring and lowest in late Summer and early Fall.

Temperature and precipitation patterns display a clear north—south gradient (Figure 2-1 and Figure 2-2),
with warmer temperatures and higher annual precipitation totals in southern Indiana. The Study Area,
located in the northwestern portion of the state, typically experiences cooler average
temperatures, greater Winter precipitation, and lower Summer precipitation than southern Indiana
regions. The area is also periodically influenced by lake-effect snowfall from Lake Michigan, which
enhances Winter precipitation and contributes to early-season soil moisture recharge.

Long-term climate records indicate that precipitation intensity and variability have increased across much
of Indiana in recent decades, particularly during Spring and early Summer (Cherkauer et al. 2021). These
observed trends underscore the importance of accounting for potential shifts in seasonal precipitation
patterns and hydrologic response when evaluating future water availability within the Study Area.
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Figure 2-2. Statewide Precipitation Averages 1981 — 2020

Analysis of climate data from the past 30 years (1991 — 2020) from the Knox, Indiana (NWS 2025)
reveals strong seasonal variation in air temperature, precipitation, and snowfall in the Study Area (Figure
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2-3). Average daily minimum air temperatures approach 15 degrees Fahrenheit (°F) in January, while
average daily maximums exceed 80°F in July. Snowfall typically occurs between November and April,
peaking in January and February, whereas rainfall is distributed throughout the year and generally
reaches its highest monthly totals from April through July.

As illustrated in Figure 2-3, precipitation transitions from snow-dominated inputs in Winter to rain-
dominated inputs in late Spring, coinciding with warming temperatures and an increase in convective
storm activity. This seasonal transition often drives high-flow events and elevated groundwater recharge.
For example, the Yellow River near Knox experienced record flooding in February 2018 when rapid
snowmelt combined with 4 to 6 inches of rainfall over several days (NWS 2018). Such events
demonstrate the basin’s sensitivity to freeze-thaw cycles and early-Spring precipitation, which strongly
influence surface runoff timing and streamflow variability.

The Kankakee Basin receives approximately 31 to 52 inches of precipitation annually, with year-to-year
variability largely controlled by the intensity of Spring and Summer storm systems. The region’s low-relief
glacial topography and permeable outwash soils contribute to temporary flooding and slow drainage
during wet seasons. These climatic and hydrologic characteristics are key to understanding both historical
and projected water availability patterns in the basin.

Snowfall =essmAjr:Maximum = Air: Minimum = ==Precipitation
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Figure 2-3. Average Monthly Climate Variables Near Knox, Indiana from 1991 — 2020
2.1.2 TRENDS

Long-term climate records for Indiana (dating back to 1895) and recent analyses (Widhalm et al. 2018a,
Widhalm et al. 2018b, Cherkauer et al. 2021) show statistically significant trends in precipitation, air
temperature, and the frequency of extreme hydrologic events. Observations for Starke County and the
surrounding Kankakee River Basin exhibit trends consistent with statewide patterns (Figure 2-4).
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o Precipitation: Average annual precipitation across Indiana has increased by approximately
5.6 inches since 1895, though trends vary by season and region. The largest increases have
occurred in the southern part of the state, but northern Indiana, including the Kankakee Basin,
has also experienced measurable gains, particularly during Spring. Local records for Starke
County show that annual precipitation has increased by about 6 inches since 1900 (Figure
2-4) (NCEI 2025), with more frequent heavy rainfall events contributing to this long-term
rise. The increase in precipitation aligns with a shift toward wetter conditions in late Winter and
Spring, when snowmelt and rainfall often coincide, enhancing runoff potential and raising flood
risk.

o Temperature: Average air temperatures in Indiana have increased by approximately 1.2°F
statewide since 1895, equivalent to a rate of 0.1°F per decade, with the largest amount of
warming occurring in Spring which is equivalent to a rate of 0.2°F per decade. Warming has
accelerated for all four seasons since 1960, with Winter showing the most pronounced increase
at roughly 0.7°F per decade (Widhalm et al. 2018a, Widhalm et al., 2018b). Data from Starke
County indicates a comparable upward trend, with mean annual temperatures increasing
by roughly 2.5°F since 1900 (Figure 2-4). Warmer Winters and earlier Spring thaws may extend
the duration of rainfall liquid precipitation events while shortening the seasonal period of snow
accumulation.

e Climate variability and extremes: Recent studies have documented increasing variability in
both wet and dry extremes across Indiana. The frequency of extreme precipitation days
(defined as days exceeding the 95th percentile of historical rainfall) has risen by approximately
0.2 days per decade between 1900 and 2016, translating to roughly two additional extreme
rainfall days per year compared to early 20th-century averages (Widhalm et al. 2018a, Widhalm
et al. 2018b). These wetter extremes are increasing at a faster rate than dry extremes, resulting
in greater hydrologic volatility (Ford et al. 2021). However, the occurrence of “flash droughts,”
which are short-duration droughts triggered by high evapotranspiration demand and rapid soil
moisture loss, is also increasing (Otkin et al. 2018). The 2012 drought across Indiana exemplified
this pattern, where limited precipitation combined with high atmospheric demand to create rapid-
onset moisture deficits that affected both agricultural and natural systems.

Collectively, these long-term observations indicate that while the Kankakee Basin is trending toward
higher annual precipitation and warmer average temperatures, it is also becoming more hydrologically
dynamic, experiencing both heavier rainfall events and shorter, more intense dry spells. These shifts have
direct implications for future surface water availability, flood management, and groundwater recharge
potential within the basin.
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Takeaway: The past century shows a clear trend toward warmer, wetter conditions in the Study Area.

Figure 2-4. Historical Precipitation, Temperature, and Trends for Starke County, Indiana
(1900 — 2020)

2.2 Hydrology

Indiana’s hydrology reflects a complex interaction among geology, climate, and topography, which
together shape regional water resource conditions, groundwater—surface water interactions, and flood
potential.

2.2 OVERVIEW

The Kankakee River, the primary surface water feature in the Study Area, originates near South Bend in
northern Indiana and flows approximately 133 miles (214 kilometers) westward into lllinois, where it joins
the Des Plaines River to form the lllinois River. Historically, the Kankakee River drained the Grand
Kankakee Marsh, once among the largest inland wetlands in North America, and provided an important
portage between the Great Lakes and Mississippi River systems. Large-scale channelization and wetland
drainage projects in the late 19th and early 20th centuries significantly altered its natural course and
floodplain connectivity. Today, the river traverses a predominantly agricultural landscape south of Lake
Michigan and continues to serve as an essential source of water supply for agricultural, industrial,
municipal, and domestic uses (Martin et al. 2016).

A watershed, or basin, encompasses all land that drains to a common outlet via interconnected streams
and rivers. Watersheds exist at many scales and are hierarchical, with smaller watersheds (subbasins)
comprising larger ones. The Kankakee—Iroquois River Watershed spans portions of Indiana and lllinois
and drains a total area of approximately 5,153 square miles). Of this area, about 3,000 square miles lie
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within northwest Indiana, 2,170 square miles in northeast lllinois, and roughly 7 square miles in
southwestern Lower Michigan. Major tributaries include the Yellow River, Little Kankakee River, Iroquois
River, Beaver Creek, and Sugar Creek. The Iroquois River, originating in the southern portion of the
watershed in Indiana, serves as a major tributary to the Kankakee River, joining it near Kankakee, lllinois.

The Study Area covers approximately 3,125 square miles within the broader Kankakee—Iroquois
Watershed (Figure 2-5). The upper portion of the Study Area includes the Yellow River Watershed,
which drains 435 square miles before joining the Kankakee River in Starke County, along with
approximately 2,294 square miles of the Kankakee River drainage area. The Iroquois River
Watershed is within the lower portion of the Study Area, which drains 686 square miles into the
Iroquois River. Two additional smaller subbasins, Beaver Creek and Sugar Creek, are also located
in the lower portion of the Study Area, draining approximately 60 and 85 square miles,
respectively.

Streamflow in the Study Area (USGS 2025) exhibits pronounced seasonal and interannual variability,
reflecting both climatic forcing and watershed storage characteristics. Table 2-1 summarizes total
seasonal and annual flow volumes (in billion gallons [BG]) for the 2007—2023 period at USGS gage
05520500 (Kankakee River at Momence, lllinois). Flows are partitioned into Winter/Spring (December —
May) and Summer/Fall (June — November) seasons to highlight hydrologic differences between wet and
dry periods. During the 17-year period, Winter/Spring flow volumes ranged from 6,046 BG (2021) to
17,562 BG (2009), while Summer/Fall flow volumes ranged from 3,053 BG (2012) to 11,613 BG (2015).
Total annual flow varied substantially, from 12,368 BG (2023, the driest year) to 26,982 BG (2008, the
wettest year). These values underscore the system’s hydrologic responsiveness to precipitation variability
and the influence of snowmelt, storm intensity, and evapotranspiration patterns across seasons.

The ranking column in Table 2-1 provides context for hydrologic extremes within the record,
identifying wet and dry years that correspond to known meteorological events. For instance, the
2008 water year, ranked 1, corresponds with above-average precipitation and widespread regional
flooding, whereas 2023, ranked 17, represents a drought year characterized by below-normal
precipitation and reduced baseflow. Such variability is typical of low-gradient glacial plains systems like
the Kankakee, where limited topographic relief and extensive tile-drained farmland amplify both flood and
low-flow responses (Adelsperger and Ficklin 2024, Adelsperger et al. 2023).

13
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Takeaway: The Study Area sits within the Kankakee-Iroquois Watershed, a key water resource for
Indiana and eastern lllinois.

Figure 2-5. Kankakee-lroquois Watershed and Smaller Watersheds Within the Study Area
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Table 2-1. Total Seasonal and Annual Flow Volumes and Ranking for USGS 05520500

Kankakee River at Momence, IL (2007 — 2023)

Takeaway: Streamflow fluctuates widely year to year from 2007 to 2023; 2008 was the wettest and 2023
was the driest.

Year Total Winter/Spring Flow Total Summer/Fall Flow Total Flow Study Period
Volume (BG) Volume (BG) Volume (BG) Rank
2007 14,269 6,392 20,661 6
2008 17,061 9,921 26,982 1
2009 17,562 6,692 24,254 3
2010 10,097 5,803 15,900 12
2011 11,096 8,031 19,128 9
2012 10,516 3,053 13,568 16
2013 9,178 5,876 15,054 13
2014 11,056 10,117 21,173 5
2015 9,007 11,613 20,621 7
2016 12,074 9,559 21,633 4
2017 13,178 7,280 20,458 8
2018 12,802 5,473 18,275 11
2019 14,846 9,600 24,447 2
2020 14,046 4,297 18,343 10
2021 6,046 8,372 14,418 14
2022 10,206 3,380 13,586 15
2023 8,6264 3,742 12,368 17
Key:

BG = billion gallons
USGS = U.S. Geological Survey

Seasonal variation in streamflow across the Study Area is largely governed by precipitation patterns,
evapotranspiration rates, and groundwater—surface water interactions that are strongly influenced by the
region’s glacial geology. In Winter and early Spring, saturated soils, limited evapotranspiration, and
frequent storm events promote overland flow and groundwater recharge. During Summer and Fall,
precipitation declines, soils dry, and streamflow is sustained primarily by groundwater discharge
from aquifers.

Figure 2-6 illustrates these dynamics using USGS streamflow data from gage 05520500 (Kankakee River
at Momence, IL) and groundwater elevation data from well 410428087231501 (Newton 8) for the
representative dry year of 2012. The solid blue line represents daily streamflow in cubic feet per second
(cfs), while the dashed green line shows groundwater elevation in feet below ground surface (bgs). From
October 2011 through June 2012, a sequence of Winter storms and Spring snowmelt produced multiple
streamflow peaks, with discharge reaching nearly 5,000 cfs in May and June. Groundwater levels
responded in parallel, reflecting rapid recharge in hydraulically connected aquifers; depth to groundwater
decreased from roughly 25 feet bgs in October 2011 to about 10 feet bgs by early June 2012.

As the dry season progressed, streamflow began to decline sharply after June 2012. By July through
September 2012, streamflow dropped below 1,000 cfs, and groundwater levels receded substantially,
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from 10 feet to nearly 50 feet bgs. This decline corresponds with the peak irrigation demand period, when
increased groundwater withdrawals further lowered local aquifer levels. By late Summer, minimal
precipitation, high evapotranspiration, and active pumping together produced the lowest flow conditions of
the year. During this period, the river was primarily sustained by baseflow contributions from shallow
aquifers, emphasizing the interdependence of groundwater and surface water systems in maintaining
late-season flow in the Kankakee Basin.
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Note: USGS 410428087231501 is a groundwater well located a few miles south of the Kankakee River on US Highway 41 and was
completed in "Silurian-Devonian aquifers" based on the National Aquifer Code and "Silurian System" based on the local aquifer
code. This groundwater monitoring well is located in Newton County, IN and near Momence, IL, and is taken to be generally
representative of groundwater elevations in the floodplain-connected aquifer near Momence, IL.

Key:

cfs = cubic feet per second

ft = feet

USGS = U.S. Geological Survey

Takeaway: Streamflow and groundwater rise together in Winter-Spring 2011 — 2012, then drop sharply
during the 2012 dry season.
Figure 2-6. Streamflow and Groundwater Elevation in the Study Area for October 2011

Through September 2012

To illustrate variability in daily and seasonal flow within the upper portion of the Study Area, daily
streamflow records from USGS 05517000 (Yellow River at Knox, IN) were analyzed for five
representative years: 2007, 2008, 2009, 2012, and 2015. These years capture a range of hydrologic
conditions, including wet (2008, 2009), average (2015), below average (2007), and dry/drought (2012)
periods.

As shown in Figure 2-7, wet years such as 2008 and 2009 exhibit pronounced Winter and early Spring
peaks, with flows frequently exceeding 3,000 to 4,000 cfs. These high-flow periods reflect the combined
influence of snowmelt and rainfall events typical of the region’s late Winter to early Spring season. In
contrast, the dry year (2012) and below-average year (2007) display substantially reduced streamflow
magnitudes and flatter hydrographs, with minimal peak events through the Summer and Fall months,
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corresponding to lower precipitation totals and higher evapotranspiration. The average year (2015) shows
moderate flow conditions, with occasional peaks that Fall between the extremes of wet and dry years.

This range of hydrographs demonstrates the strong dependence of streamflow on seasonal precipitation
and antecedent soil moisture. Maximum and minimum daily streamflow values for these years range from
4,250 cfs (2,747 million gallons per day (MGD)) in 2015 to 1,600 cfs (1,034 MGD) in 2012, and from 160
cfs (104 MGD) in 2014 to 68 cfs (44 MGD) in 2012, respectively, illustrating the significant impact of
hydrologic extremes on basin response.
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Note: USGS 05517000 is located at the outlet of the blue shaded subbasin in the inset map.
Key:

MGD = million galllons per day

cfs = cubic feet per second

USGS = U.S. Geological Survey

Takeaway: Wet years show big Winter peaks, while dry years flatten out with minimal Summer flow.
Figure 2-7. Daily Streamflow Hydrographs at USGS 05517000, Yellow River at Knox, IN,
for Five Years (2007, 2008, 2009, 2012, and 2015), Highlighting the Variability in Flow
Across Wet, Average, Below Average, and Dry Hydrological Conditions

The long-term average monthly streamflow (2007 — 2023), shown in Figure 2-8, follows a distinct
seasonal pattern characteristic of northern Indiana rivers. Flows are highest in late Winter and early
Spring, peaking in March at 739 cfs (478 MGD), as rainfall and snowmelt combine to produce elevated
discharge. Streamflow gradually declines through Summer and early Fall, reaching a minimum of 209 cfs
(135 MGD) in September, before recovering in late Fall as precipitation increases and evapotranspiration
declines. Annual average streamflow for this period varies from 265 cfs (171 MGD) in 2012 (dry year) to
621 cfs (402 MGD) in 2008 (wet year), reinforcing the relationship between climatic variability and stream
response in the Yellow River Watershed.
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Takeaway: The Yellow River peaks in March and hits its low in September, following a clear seasonal
flow cycle.

Figure 2-8. The Hydrograph of Monthly Average Measured Streamflow at U.S. Geological
Survey 05517000 Yellow River at Knox, IN (2007 — 2023)

Streamflow along the Kankakee River shows a clear downstream increase in discharge through the Study
Area, reflecting cumulative inflow from tributaries and the river’'s extensive drainage network. Near the
upstream end at Davis, IN, average daily flow is approximately 622 cfs (402 MGD), while at the
downstream end near Momence, IL, the average daily flow more than doubles to 2,611 cfs (1,688 MGD).

Figure 2-9 presents daily streamflow for five representative years (2007, 2008, 2009, 2012, and 2015) at
USGS 05520500 (Kankakee River at Momence, IL). Similar to the Yellow River, wet years (2008 and
2009) display distinct Winter and early Spring peaks, often exceeding 8,000-10,000 cfs, driven by heavy
rainfall and snowmelt across the watershed. The year 2008 in particular includes an exceptional
September peak (~12,000 cfs) associated with widespread regional flooding. These high-flow events
underscore the responsiveness of the Kankakee River to both seasonal precipitation and large-scale
storm systems. In contrast, dry and below average years (2012 and 2007) are characterized by low,
stable flows with minimal variability, reflecting limited precipitation and reduced groundwater contribution
during the growing season. The average year (2015) exhibits intermediate flows with occasional peaks
that, while less frequent than in wet years, remain more variable than in the Yellow River due to the
Kankakee’s larger drainage area and cumulative inflows. Maximum daily streamflow during the study
years ranged from 11,700 cfs (7,562 MGD) in 2008 to 5,099 cfs (3,296 MGD) in 2012, while minimum
flows ranged from 950 cfs (614 MGD) in 2014 to 456 cfs (295 MGD) in 2012. These values highlight the
basin’s sensitivity to annual precipitation and underscore the role of upstream catchments in moderating
downstream hydrologic conditions. The long-term monthly average hydrograph (Figure 2-10) shows a
seasonal cycle consistent with the Yellow River: flows peak in March (3,987 cfs; 2,577 MGD) and reach
their lowest values in August (1,440 cfs; 931 MGD). This seasonal signal reflects typical Midwestern
hydrology, where high Spring runoff transitions to low Summer baseflow sustained primarily by
groundwater discharge.
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Takeaway: Wet years bring big Winter peaks (and a major September 2008 flood) on the Kankakee
River, while dry years stay low and steady.

Figure 2-9. Daily Streamflow Hydrographs at U.S. Geological Survey 05520500 Kankakee

River at Momence, IL, for Five Years (2007, 2008, 2009, 2012, and 2015), Highlighting the

Variability in Flow Across Wet, Average, Below Average, And Dry Hydrological

Conditions

USGS 05520500 Kankakee River at Momence
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Takeaway: The Kankakee River peaks in March due to snowmelt and bottoms out in August, following a
clear seasonal flow cycle.

Figure 2-10. The Hydrograph of Monthly Average Measured Streamflow at U.S.

Geological Survey 05520500 Kankakee River at Momence, IL (2007 — 2023)
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222 TRENDS

Long-term streamflow trends across Indiana have been the subject of numerous studies aimed at
identifying whether river flow volumes are increasing, decreasing, or remaining relatively stable over time
(e.g., Ficklin et al. 2018, Cherkauer et al. 2021). Most studies indicate that streamflow has been
increasing on an annual basis, consistent with statewide increases in precipitation. For example, previous
Indiana regional water studies (Letsinger and Gustin 2024, Stantec 2025) found upward trends in annual
river flows and groundwater levels over the past three decades, with the greatest increases occurring
during the Winter and Spring. Similarly, a statewide water balance assessment (Letsinger et al. 2021)
showed that average annual groundwater recharge has increased across all seasons from 2000 — 2019
compared to 1980 — 1999, with recharge occurring earlier in the year (shifting from Spring to Winter) and
the largest gains observed in near-stream or outwash aquifers. These patterns reflect the influence of
more frequent and intense precipitation events and shorter recharge durations typical of Indiana’s
changing climate.

To evaluate whether similar seasonal trends are evident in the Kankakee Basin Study Area, a Mann-
Kendall trend analysis was performed using daily flow data from six USGS stream gages and
groundwater elevation data from two USGS monitoring wells (see Figure B-1 for a map of streamflow
gage locations). The analysis covered the 1990 — 2023 period, representing a 30-year baseline consistent
with climate analysis standards and capturing recent changes in precipitation, withdrawals, and
hydrologic conditions. Seasonal totals were calculated for Winter (December — February), Spring (March
— May), Summer (June — August), and Fall (September — November). For each gage or well, the Mann-
Kendall test was used to determine both the direction of change (positive = increasing, negative =
decreasing) and the statistical significance of the observed trend.

Results are summarized in Table 2-2. Overall, the findings indicate modest but consistent
seasonal trends:

e Spring and Summer flows show a general increasing signal, suggesting rising discharge
volumes over time.

¢ Winter and Fall flows exhibit a decreasing signal, though magnitudes are small and not
statistically significant.

e Groundwater elevations at both monitoring wells (Newton 8 and Jasper 7) indicate a gradual rise
in water levels, or decreasing depth to groundwater, across most seasons, also without statistical
significance. However, the two selected monitoring wells are both located in deeper
bedrock aquifers (approximately 130 to 150 feet), which may respond differently to climate
variability, pumping, and short-term drought stress than the shallow sand-and-gravel
aquifers that dominate much of the Kankakee Basin.

Although none of the trends reach the 90% confidence level, their direction aligns with statewide findings
of increasing Spring and Summer runoff and decreasing Fall and Winter baseflow. These patterns are
consistent with a regional hydrologic shift toward greater precipitation intensity and seasonality, where
wetter Springs and drier late Summers are becoming more common. Such changes have implications for
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recharge timing, irrigation water availability, and long-term aquifer sustainability across the Kankakee
Basin.

Recent hydrologic assessments also indicate that groundwater conditions in northern Indiana vary widely
by aquifer type and location. Several nearby wells in or near the basin, such as LaPorte 9 (shallow sand
and gravel) and Jasper 13 (deeper bedrock), show stable or declining long-term groundwater levels
(USGS 2025b, 2025c). Additionally, the 2025 water year has produced some of the lowest groundwater
levels observed statewide, associated with prolonged drought and multi-season precipitation deficits
(NOAA 2025a; Purdue University 2025).

Table 2-2. Mann Kendall Analysis on U.S. Geological Survey Gages from 1990 — 2023
Takeaway: Observed Spring and Summer flows show slight increases, while some groundwater levels
are steady.®

Mann Kendall Slope and Significance’ for
Seasonal Flow Volumes or Depth to
U.S. Geological Survey Gage (Subbasin) Groundwater?
Winter Spring Summer Fall
05517000 Yellow River at Knox, IN (01) - - - -
05515500 Kankakee River at Davis, IN (02) + + + +
05517530 Kankakee River at Kouts, IN (03) - + - -
05518000 Kankakee River at Shelby, IN (04) - + + -
05520500 Kankakee River at Momence, IL (05) - + - -
05525000 Iroquois River at Iroquois, IL (07) + + + -
410428087231501 Newton 8 (groundwater elevation) (05) 3 + + + +
410809087580801 Jasper 7 (groundwater elevation) (07)3 - + + -
Notes:

" One “+” sign equals increasing and one “-“ sign equals decreasing but not statistically significant at a 90% significance level.

2 For groundwater, one “-“ sign indicates lower groundwater elevations or increasing depth to groundwater, while one “+” sign
indicates increasing groundwater elevations or decreasing depth to groundwater.

3 Groundwater trends shown here reflect only two USGS monitoring wells within the Study Area and should not be interpreted as
representing basin-wide conditions. Several nearby wells show declining or mixed trends during the 2024—2025 drought period
(NOAA 2025; Purdue University 2025; USGS 2025b). Additionally, the two wells included in this analysis (Newton 8 and Jasper 7)
are both located in deeper bedrock aquifers (approximately 130-150 ft), which may respond differently to climate variability and
short-term drought stress than the shallower sand-and-gravel aquifers that dominate much of the Kankakee Basin.

Key:
IL = lllinois
IN = Indiana

The results of the streamflow and groundwater elevation trend analysis generally align with findings from
recent statewide and regional studies (Letsinger et al. 2021, Letsinger and Gustin 2024, Stantec 2025).
Consistent with those studies, the Kankakee Basin analysis indicates increasing streamflow volumes in
Spring and rising groundwater elevations in some aquifer systems, reflecting wetter conditions during the
early part of the year. However, unlike the broader statewide results, this study also shows higher
Summer streamflow volumes and lower Winter volumes, suggesting localized hydrologic responses that
differ from statewide averages. As noted by Letsinger et al. (2021), shifts in seasonal precipitation
patterns, particularly increased Winter rainfall and more intense Spring storm events, are altering
groundwater recharge timing and distribution. Recharge is increasingly occurring during Winter and early
Spring and is concentrated in near-stream and outwash aquifers, where rapid runoff from intense rainfall
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promotes infiltration in low-lying areas but limits recharge on upland slopes. These findings suggest that
the outwash aquifers along the Kankakee River and its tributary subbasins will likely continue to
experience active replenishment under future conditions, supported by projected increases in Spring and
Summer precipitation, streamflow, and recharge potential.

To evaluate how recent hydrologic conditions compare with the long-term record, an additional trend and
ranking analysis was performed using streamflow data from USGS 05518000 (Kankakee River at Shelby,
IN). Annual flow volumes for the 2007—2023 study period were compared with the full 100-year record
(1925-2024), along with corresponding seasonal averages for Winter (December — February), Spring
(March — May), Summer (June — August), and Fall (September — November). The results, shown in
Figure 2-11, illustrate how recent hydrologic behavior aligns within the longer-term historical context.

Across the century-long record, the recent study period contains a greater concentration of high-flow
years. Eleven of the wettest 25 years on record occurred since 2007, indicating that the past two decades
have been generally wetter than average. Conversely, five years, including the drought years 2012 and
2023, rank in the lower half of the historical record, underscoring the persistence of inter-annual variability
even within an overall wetter trend.

Seasonally, Winter, Spring, and Summer flows tend to rank in the upper 50% of the historical distribution,
reflecting more frequent high-flow conditions in recent decades. This pattern supports documented
increases in precipitation intensity and extreme rainfall events across Indiana. In contrast, Fall flow
volumes display a wider distribution, with several recent years, such as 2015, 2018, and 2021, ranking
below the historical median, suggesting that late-season flow variability remains high.

The year-to-year variation further demonstrates the dynamic nature of the basin’s hydrology. For
instance, 2011, one of the wettest years on record, was immediately followed by 2012, one of the driest.
Similarly, 2021 experienced unusually low Winter flows, within the lowest 25% of recorded historical
hydrology, but relatively high Summer flows, ranking among the top quartile for that season. Such
“‘inverted” years highlight the influence of shifting precipitation timing and seasonal redistribution of runoff.
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Takeaway: The study period (2007 — 2023) captures the full range of water year types, from dry to wet,

but is weighted toward wetter years.
Figure 2-11. Ranking of Annual (top), Winter (second), Spring (third), Summer (fourth),
and Fall (bottom) Kankakee River Flow Volume at U.S. Geological Survey 05518000 Near
Shelby, IN (1925 - 2024)
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Overall, the 2007 — 2023 period is weighted toward wetter conditions compared to the long-term
record. While the period includes both wet and dry years, drought events appear less frequent
and shorter in duration than in earlier decades. Using this recent 17-year window as a baseline for
historical and future water availability analyses is appropriate, given its representation of current
climatic and hydrologic patterns. However, the analysis also carries an inherent limitation: the recent
data may underestimate the frequency and severity of low flows and drought. Future studies incorporating
extended climate simulations or drought-frequency modeling could better assess future frequency and
severity of long-term shifts in low-flow and drought behavior (Adelsperger and Ficklin 2024).

2.3 Geology and Hydrogeology

The geology in the Kankakee River Basin features unconsolidated glacial deposits that overlie
sedimentary bedrock. The unconsolidated and bedrock aquifers within the watershed serve as important
water supply sources for municipal, domestic, irrigation, and industrial use. An aquifer is a portion of a
geologic unit that is sufficiently saturated to provide usable quantities of groundwater to wells and
Springs. The hydrogeologic conditions of the different unconsolidated and bedrock aquifers are presented
in detail in “Water Resources Availability in the Kankakee River Basin, Indiana” (IDNR 1990).

2.3.1 GEOLOGY

The unconsolidated deposits of the Kankakee River Basin originated from the Wisconsin and Pre-
Wisconsin glacial events and eolian, fluvial, and alluvial deposition and primarily consist of till, intertills,
outwash, and other morainal deposits. Sand and gravel outwash deposits span from the lllinois border to
the central and northeastern portion of the watershed, while till and intertill deposits are present in the
eastern and southern sections of the Kankakee River Basin. Deposits of fine to medium-grained sands
are present in the central and southeastern Kankakee River Basin with flanking deposits of till and
outwash to the north and south.

As shown in Figure 2-12, glacial deposits include the Valparaiso Moraine, Iroquois Moraine, Iroquois
Lowland, Nappanee Till Plain, and Valparaiso Outwash Fan. The outwash deposits in the Upper
Kankakee River Basin in St. Joseph County are thicker and more complex with gravel lenses, compared
to the simpler glacial deposits in the west. Eolian sands occupy the southeast portion of the Kankakee
River Basin in Starke and Marshall counties. Intertill gravel and sand lenses are present in the deeper
sections of the eolian sands. The thicknesses of the unconsolidated deposits are generally greatest
where morainal topographic highs overlie bedrock valleys, and smallest where rivers overlie bedrock
highs.

The bedrock topography of the Kankakee River Basin is a result of bedrock structure and stream and
glacial erosion. The bedrock structure in northern Indiana is largely influenced by the Kankakee Arch, a
broad, upward bow of the bedrock surface trending from the northwest corner of Indiana to the southeast.
The bedrock surface dips from the crest of the arch with a general gradient of 35 feet per mile. The oldest
rocks at the bedrock surface occur along the Kankakee Arch, where erosion has shaved off the surface,
and younger rocks are present along the slopes of the arch towards neighboring basins (IDNR 1990).
South-central Newton County features a structural disturbance called the Kentland impact structure. The
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structure covers about 5 square miles, has been uplifted over 2,000 feet vertically, and includes
complexly folded, faulted, and truncated bedrock. The Kentland impact structure does not serve as a
feasible bedrock water source and has been omitted from Section 2.4.2 Hydrogeology.

The sedimentary rocks in the Kankakee River Basin consist of consolidated and cemented shale,
siltstone, sandstone, limestone, and coal. The Silurian dolomite and limestone rocks are the oldest in the
Kankakee River Basin and are part of the Wabash Formation. Overlying these rocks, Devonian dolomite,
limestone, and evaporite deposits belonging to the Muscatatuck Group make up much of the basin’s
bedrock surface. The Upper Devonian Antrim Shale, consisting of brown to black non-calcareous shale,
lies above the Muscatatuck Group on the northeastern slope of the Kankakee Arch. Also overlying the
Muscatatuck Group is the Upper Devonian to Lower Mississippian New Albany Shale on the
southwestern slope of the Kankakee Arch. The New Albany Shale consists of green to gray shale, brown
to black carbonaceous shale, and small amounts of limestone and dolomite. The New Albany Shale often
correlates with the Antrim Shale of the Michigan Basin (Shaffer et al. 1983). The Devonian and
Mississippian Ellsworth Shale is made up of gray-green shale with limestone and dolomite lenses in the
upper part of the unit and alternating gray-green and black-brown shales in the lower part. The Ellsworth
shale occupies a large area of the bedrock surface in the northeastern part of the Kankakee River Basin.
The Mississippian Borden Group occupies the bedrock surface in the southwest portion of the Kankakee
River Basin and consists of gray siltstone and shale with interbedded limestone lenses.

23.2 HYDROGEOLOGY

The hydrogeologic setting within the Kankakee River Basin consists of glacial, eolian, fluvial, and alluvial
deposited unconsolidated aquifers. The unconsolidated aquifers can be distributed into four defined
lithologic descriptions (IDNR 2011): surficial sand and gravel (alluvial deposits, outwash till, and
moraines), buried sand and gravel (outwash, complex till, and moraines), discontinuous buried sand and
gravel (till and outwash plains), and sand and gravel aquifers in the Kankakee River and tributary valleys
(alluvial and outwash).

Similarly, the IDNR grouped similar bedrock units into five bedrock aquifer systems. These aquifer units
were derived from maps produced by Gray et al. (1987) and are referred to as: Coldwater, Ellsworth, and
Antrim Shales (shales and minor amounts of limestone), Silurian and Devonian Carbonates (Wabash
Formation and Muscatatuck Group), New Albany Shale (shale), and the Borden Group (argillaceous
siltstone and shale, some fine-grained sandstone, interbedded limestone lenses). The IDNR considers
the Raccoon Creek Group as its own aquifer unit; however, the Raccoon Creek Group is not a significant
topic in this report, as it is only found at the Kentland impact structure.

23.2.1 Unconsolidated Aquifers

Unconsolidated aquifers, as shown in Figure 2-12, provide approximately 83% of all groundwater used in
the Kankakee River Basin. The unconsolidated aquifers in the basin consist of glacial deposits such as
intertill sand and gravel, outwash, and morainal complexes and eolian deposits. Unconsolidated aquifer
systems have gradational boundaries and individual aquifers may extend across the boundaries of
aquifer systems (IDNR 1990). The significant water withdrawal facilities (SWWF) are shown in Figure 2-
13 along with approximate maximum yields for the respective aquifer units.
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Water Resources Availability in the Kankakee River Basin, Indiana (IDNR 1990) presents findings on
estimated recharge within the Study Area. Recharge rates are dynamic and fluctuate in response to the
magnitude and duration of precipitation events, drought, impervious surfaces, soil moisture, and surface
water runoff among other variables. Nevertheless, these recharge estimates provide a relative sense of
how much different aquifers may be replenished annually, Recharge ranges from 50,000 to 500,000
gpd/square mile. The highest recharge values are found in the unconfined outwash systems, St. Joseph
and Tributary Valley and Kankakee, Hilltop, and Valparaiso Outwash Apron Aquifer Systems. The
distribution of high-capacity unconsolidated wells corresponds with these aquifer systems and recharge
rates. According to IDNR, the Kankakee and Valparaiso Outwash Apron Aquifer Systems make up 70%
of the total recharge to the basin.

Generally, the unconsolidated aquifers are permeable and can provide ample amounts of groundwater,
but there are places where the unconsolidated deposits are less permeable and less likely to provide
sufficient groundwater. A series of aquifer tests in northwestern Indiana determined transmissivities
ranged from approximately 300 to 27,000 square feet per day (ft¥day) (Arihood and Basch 1994). A later
study reviewed 101 aquifer tests that were completed in these aquifers across Indiana and western Ohio
and determined transmissivities of the glacial aquifers ranged from 300 to 69,700 ft¥day and storage
coefficients ranged from 0.00002 to 0.38 (Eberts and George 2000). The same study found that vertical
hydraulic conductivities from the wells completed in glacial deposits range from 0.0001 to 0.77 feet per
day.

The majority of the active high-capacity wells in Figure 2-13 are found in unconfined sand and gravel
deposits in the Kankakee River and tributary basins, outwash deposits along the Kankakee River valley,
surficial intertill sands and gravels, complex morainal deposits, and buried bedrock valleys. Most
productive unconsolidated facilities are located in the Kankakee, Outwash, Valparaiso Moraine, and
Eolian Sands aquifer systems in the northern portion of the Kankakee River Basin (Figure 2-12 and
Figure 2-13).

The unconsolidated aquifers overlying the Coldwater, Ellsworth, and Antrim Shales include the Valparaiso
Moraine, Outwash, Kankakee, Eolian Sands, Maxinkuckee Moraine, Nappanee, and Iroquois Moraine.
Active well production rates in these unconsolidated aquifers range from 7 to 2,500 gallons per minute
(GPM) with 93% of wells producing over 100 GPM (IDNR 2025). The recharge rates of these aquifers
contribute to their productivity. The two highest yielding unconsolidated aquifers include the Kankakee
and Outwash aquifers, whose estimated recharge rates are 500,000 and 300,000 gpd/square mile,
respectively (IDNR 1990). The maximum yield of these aquifers is expected to range from 500 GPM to
over 1,500 GPM (Figure 2-13). The western portions of these aquifer systems are generally less utilized
than the northern and eastern portions. This suggests that the western portions may be more variable in
geology and hydrogeologic characteristics. Significant water withdrawal facilities in this area generally
report pump capacities from 101 to 500 GPM, but some wells have pump capacities from 500 to over
1,501 GPM.

Within the southern Jasper and Newton Counties, only 32 active unconsolidated wells are present in the
Iroquois Moraine, Iroquois Basin, Iroquois Buried Valley Subsystem, and Dissected Till Aquifers. The
capacities of these 32 active wells range from 50 to 800 GPM (IDNR 2025). The Iroquois Basin, Iroquois
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Buried Valley Subbasin, Iroquois Moraine, and Dissected Till aquifers overlie the Silurian and Devonian
Wabash Formation and Muscatatuck Group.

Along the northern and southeastern margins of the basin, the Valparaiso Moraine, Eolian Sands, and
Nappanee aquifer systems are estimated to produce yields up to 1,500 GPM. These aquifer systems are
much less utilized compared to the Kankakee and Outwash systems. Additionally, the estimated recharge
rates for these aquifers range from 125,000 to 200,000 gpd/square mile. In general, the groundwater
development potential throughout the unconsolidated aquifers is high in the northern portion of the
Kankakee River Basin, with favor leaning towards less utilized zones in the far western and eastern
portions of the basin.

23.2.2 Bedrock Aquifers

Sedimentary rock types and characteristics strongly influence the bedrock aquifers, water availability, and
the amount of groundwater each aquifer will yield. Fracturing caused by weathering and unloading of the
bedrock units is present in the upper zone of the Silurian and Devonian carbonate aquifer system. At
depths of 250 to 300 feet below land surface, bedrock fractures are generally thought to not transmit
water. The bedrock aquifers in the area are more permeable toward the bedrock surface due to
weathering and dissolution that have increased aquifer permeability (IDNR 1990). Because of this, upper
bedrock layers are more suitable as water sources and more productive aquifers. The rock types of the
upper bedrock aquifers range from unproductive shales to highly productive limestones and dolomites
(IDNR 1990). Some bedrock aquifers have hydrogeologic characteristics that are suitable for the
completion of high yield wells, but the overlying strata limits or prevents recharge to the bedrock. At the
same time, the bedrock aquifers in some other areas are not used where the high yield characteristics of
the overlying unconsolidated aquifers are preferred.

Recharge rates to the bedrock aquifers in the Study Area are strongly influenced by the overlying
unconsolidated aquifer deposits. Where clay or till predominantly compose the unconsolidated units,
recharge to underlying bedrock aquifers is limited. Silurian and Devonian carbonate aquifers that are
overlain by outwash sand and gravel are expected to have higher recharge rates than areas covered by
till.

The Coldwater, Ellsworth, and Antrim Shales, which cover approximately 60% of the upper Kankakee
River Basin, supply groundwater to only 20 active bedrock wells due to the presence of shales and
overlying productive unconsolidated aquifers (Figure 2-14). The limestone and shales of the Coldwater,
Ellsworth, and Antrim Shales underlie 50 to 300 feet of unconsolidated deposits. In the western portion of
the watershed, bedrock aquifers are favored over unconsolidated aquifers due to a relatively thin mantle
of unconsolidated deposits atop carbonate bedrock aquifers. In the western portion of these units, the
unconsolidated thickness ranges from approximately 50 to 100 feet thick, making access to the bedrock
aquifers easier and favors development of groundwater from the more productive bedrock aquifers.

The SWWFs are shown in Figure 2-14 in relation to the bedrock aquifer units. Of the bedrock aquifers in
the Kankakee River Basin, groundwater is mainly supplied from the Silurian and Devonian Carbonate
aquifers. These aquifers include the Wabash Formation and Muscatatuck Group which yield between 40
to 2,000 GPM to 133 active wells, 97% of wells producing 100 GPM or more (IDNR 2025). Significant
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withdrawal wells have been reported to penetrate to depths of 550 feet while domestic wells commonly
penetrate 15 to 150 feet of carbonate bedrock (IDNR 2025). The general thickness of the Silurian and
Devonian Carbonate aquifer system is estimated to reach 1,000 feet. Silurian and Devonian aquifer
transmissivities range from 70 to 28,000 ft?/day and storage coefficients ranging from 0.00005 to 0.01
(Casey 1994).

30



KANKAKEE BASIN REGIONAL WATER STUDY

Regional Setting
December 2025

Pulaski

\gt)

J

J’-“ﬂ. ‘-‘_‘

Stuosepn

Bedrock Aquifer Unis

[ Borden Group

I Coldwater, Ellsworth, and Antrim Shales
O Maguoketa Group

[ New Albany Shale

B Raccoon Creek Group

3 Silurian and Devonian Carbonales

Significant Water Withdrawal Bedrock,

Based on Pump Capacity {gpm)
@ 0-100

O 101 - 500

@ 501 - 1000

@ 1001 - 1500

@ =150

= Limited Access Highways
= Highway

B Subbasin Study Araa

B State Boundary

2 Counties in Study Area
) County Boundary

Notes

1. Coordinate System: NAD 1983
StataPlana Indiana West FIPS 1302
Feat

2. Data Sources: NDWR, USGS

N

Ly

15 a0
Miles

Figure 2-14. Bedrock Aquifers in the Kankakee River Basin Shown Along with the Yields
(Gallons per Minute) of Active Significant Water Withdrawal Facilities and Wells

31



KANKAKEE BASIN REGIONAL WATER STUDY

Regional Setting
December 2025

The domestic wells in the Silurian and Devonian bedrock aquifers have pump capacities ranging from 4 to
90 GPM. The Devonian-Mississippian bedrock aquifers within the study area, including New Albany
Shale and Borden Group aquifers, contain 22 significant water withdrawal facilities with pump capacities
ranging from 35 to 2,750 GPM where 90% of the wells have capacities over 100 GPM. The two highest-
producing wells are in the southwest portion of the Borden Group and reported as penetrating limestone.
Ordovician and Pennsylvanian aquifers are present in the watershed, but they cover a very small area
and do not have any bedrock wells completed in them. The variability in well capacity makes these
aquifers less ideal for groundwater production.

24 Population Centers

The surface water and groundwater of Kankakee Basin are divided into eight subbasins based on
hydrology detailed in Section 3.1. The regions historical and future water demand and availability are
estimated for each subbasin and then aggregated for the entire Kankakee Basin. The subbasins
geographic boundaries are shown in Figure 2-15. The counties, cities, and towns within each subbasin
are identified in Table 2-3. This Study’s discussion of water demand, supply, and availability
primarily follows the subbasin boundaries, and the communities within each subbasin are
presented here in Table 2-3 to support local connection to the Kankakee Basin.
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Note: The utility services area boundaries are clipped to show only within the boundary of the basin.

Subbasin Key

1 Yellow Knox 4
2 Kankakee Davis 5
3 Kankakee Kouts 6

Figure 2-15. Map of Cities, Towns, and Public Water Supply Services Areas Within

Kankakee Basin
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Table 2-3. Study Area Subbasins, County, Cities, and Town Crosswalk

Subbasin County City / Town
Elkhart / Kosciusko Nappanee
Argos
Yellow Knox (Subbasin 01) Marshall Bremen
Plymouth
St. Joseph Lakeville
Starke Knox
Hudson Lake
La Porte Kingsford Heights
La Porte
Kankakee Davis (Subbasin 02) Marshall Walkerton
New Carlisle
St. Joseph North Liberty
South Bend
La Porte La Crosse
Wanatah
Bass Lake
Kankakee Kouts (Subbasin 03) Hamlet
Starke Knox
Koontz Lake
North Judson
Jasper DeMotte
La Crosse
La Porte Wanatah
Westville
Kankakee Shelby (Subbasin 04) Newton Roselawn
y Aberdeen
Hebron
Porter Kouts
Shorewood Forest
Valparaiso
Cedar Lake
Crown Point
Lake Lake Dalecarlia
Kankakee Momence (Subbasin 05) Lowell
St. John
Porter Winfield
Newton Roselawn
Beaver (Subbasin 06) Newton Morocco
Jasper Remington
P Rensselaer
Iroquois (Subbasin 07) Newton Goodland
Kentland
White Remington
Sugar (Subbasin 08) Benton Earl Park
Fowler
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The Study Area is one of the most productive agricultural regions in the state and is predominantly
populated by rural communities. The region includes one midsize city, several small cities, a few large
towns, and about two dozen small towns and villages. The population of the Study Area is estimated to
be 315,800 in Indiana, based on available information for 2023.

Figure 2-15 identifies the cities, towns and public water utilities in the Kankakee Basin. Most cities in the
basin report a population of less than 10,000 people. Most of the large public water supply service areas
sit outside of the basin. Within the Kankakee Basin there are only a handful of medium sized public water
utilities. The majority of the land area in the basin is sparsely populated and residents living outside of the
utility boundaries typically source water from a private well. The largest city in the region is South Bend,
though only a small portion of the city is within and receives water from the Kankakee Basin. South Bend
has a population of 102,866. The Lake and Porter County portion of the northern rim of the basin is the
most developed area with several small cities clustered together straddling the border of the basin: Cedar
Lake, Crown Point, St. John, Winfield Township, and Valparaiso. A few other small cities are more fully in
the Study Area including La Porte and Lowell (Table 2-4).

The entire Kankakee Basin land area is 3,128 square miles, which is almost 9% of the state’s land area.
The total land area of every city with a utility within the Study Area is 210 square miles which is 7% of the
Kankakee Basin land area. The population of every city with a utility within the Study Area is 327,292
which is less than 5% of the state’s population. Table 2-5 lists all major public utilities within the Study
Area and identifies the primary populations served by each utility.

Table 2-4. Cities, 2023 Population, and Population Density of the Study Area

City/Town Name County 2023 Population Square Miles People I\p;ltiaILSquare
Indiana (statewide) 6,811,752 35,826 190
South Bend St. Joseph 102,866 41.9 2,455
Valparaiso Porter 34,377 16.8 2,049
Crown Point Lake 34,042 19.0 1,791
La Porte La Porte 22,125 12.3 1,799
St. John Lake 21,639 12.7 1,699
Cedar Lake Lake 14,686 9.2 1,596
Lowell Lake 10,911 7.0 1,554
Plymouth Marshall 10,506 7.6 1,388
Winfield Porter 7,501 124 605
Nappanee Kosciusko 7,040 4.9 1,428
Rensselaer Jasper 5,369 6.7 798
Westville La Porte 5,291 3.3 1,627
Bremen Marshall 4,660 2.8 1,644
DeMotte Jasper 4,219 3.6 1,177
Knox Starke 3,843 4.0 971
Hebron Porter 3,712 2.0 1,856
Roselawn Newton 3,231 6.6 487
Shorewood Forest Porter 3,030 1.9 1,596

.



KANKAKEE BASIN REGIONAL WATER STUDY

Regional Setting

December 2025
City/Town Name County 2023 Population Square Miles People I\F;ItiaILSquare
Fowler Benton 2,286 14 1,619
Kouts Porter 2,261 1.2 1,864
New Carlisle St Joseph 2,110 2.0 1,040
North Judson Starke 2,094 1.1 1,890
Walkerton Marshall 2,052 1.9 1,079
North Liberty St Joseph 1,838 1.0 1,788
Argos Marshall 1,822 1.3 1,417
Aberdeen Porter 1,761 1.3 1,401
Kentland Newton 1,759 1.4 1,303
Remington White 1,581 3.8 415
Lake Dalecarlia Lake 1,421 1.1 1,260
Kingsford Heights La Porte 1,313 0.9 1,479
Wanatah La Porte 1,248 1.4 892
Hudson Lake La Porte 1,245 1.9 647
Koontz Lake Starke 1,217 3.5 345
Morocco Newton 1,169 1.1 1,097
Bass Lake Starke 1,067 8.7 122

Table 2-5. Major Public Water Utilities in the Study Area

Source: U.S. Census Bureau 2023 ACS 5-Year Population Estimates, U.S. Census Bureau 2023 U.S. Gazetteer Files

- Principal City Principal City .

Utility Name Served County Population Primary Water Source
Valparaiso Department of :
Water Works Valparaiso Porter 34,377 Groundwater
La Porte Water Works La Porte La Porte 22,125 Groundwater
Aqua Indiana Incorporated St. John Lake 21,639 Groundwater
Lowell Water Department Lowell Lake 10,911 Groundwater
Plymouth Water Department | Plymouth Marshall 10,506 Groundwater
Nappanee Water Utility Nappanee Kosciusko 7,040 Groundwater
Rensselaer Water Rensselaer Jasper 5,369 Groundwater
Department
Westville Water Department | Westville La Porte 5,291 Groundwater
Bremen Water Department Bremen Marshall 4,660 Groundwater
Knox Water Works Knox Starke 3,843 Groundwater
Apple Valley Utilities, Inc. Hebron Lake 3,712 Groundwater
:ggana-Amerlcan Water Co Roselawn Newton 3,231 Groundwater
Fowler, Town of Fowler Benton 2,286 Groundwater
Kouts Water Works Kouts Porter 2,261 Groundwater
North Judson Water North Judson Starke 2,094 Groundwater
Company
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Utility Name Prir;cgf‘la;:ity County Plr)i:;iuﬁgltig:‘ty Primary Water Source
Walkerton Water Department | Walkerton Marshall 2,052 Groundwater
North Liberty Water Works North Liberty St Joseph 1838 Groundwater
Argos Water Works Argos Marshall 1,822 Groundwater
Kentland Water Works Kentland Newton 1,759 Groundwater
Remington Water Works Remington Jasper 1581 Groundwater
Kingsford Heights Water Kingsford Heights | La Porte 1,313 Groundwater
Wanatah Water Utility Wanatah La Porte 1,248 Groundwater
Morocco Water Department Morocco Newton 1,169 Groundwater
Goodland Water Works Goodland Newton 923 Groundwater
Hamlet Water Works Hamlet Starke 910 Groundwater
Lakeville, Town of Lakeville St Joseph 669 Groundwater
Lacrosse Water Department | La Crosse La Porte 640 Groundwater
Ezlrilt)lj’ark Municipal Water Earl Park Benton 334 Groundwater

Source: US Census Bureau 2023 5-Year Population Estimates; IDNR 2025

Note: This is not a comprehensive list of all public utilities in the Kankakee Basin. These facilities were identified as having the
largest annual water withdrawal rates in the region (IDNR 2025) as well as highlighting the major public water suppliers to the
larger population centers in the Study Area.

Historically, the Kankakee Basin’s economy largely centered around agriculture, though the economic
development trajectory and industrial activity is changing in some regions with significant shifts recently
and planned in the near future. Northwest Indiana is generally characterized by its proximity to Chicago
and neighboring urban centers and major industrial areas bordering Lake Michigan, but the Kankakee
Basin differs with more rural communities.

The recent historical trends in population growth for several of the cities and towns within Kankakee Basin
display different characteristics than the full counties where they are located. Available county level
projections underestimated the population growth expected by local experts within the region who were
consulted as part of this study. For example, the Northwestern Indiana Regional Planning Commission
(2023) identified a southward migration since 1980 that is expected to continue into the future (Figure 2-
16).
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Source: Northwestern Indiana Regional Planning Commission (2023)

Takeaway: Three counties within Kankakee Basin display unique population trends compared to the rest
of the counties within the Basin. Lake, Porter, and La Porte all showed dramatic within-county
population shift, from the northern part of the counties (outside the Kankakee Basin) into the southern
part of the counties (inside the Kankakee Basin). The other counties in the Basin display similar
population growth trends county-wide.

Figure 2-16. Average Annual Growth Rate for Cities and Rural Areas, 1980 — 2020

38



KANKAKEE BASIN REGIONAL WATER STUDY

Regional Setting
December 2025

Water demand, supply, and availability within the entire Kankakee Basin is analyzed in this study.
However, basin boundaries do not coincide with county boundaries. The Kankakee Basin Regional Water
Study includes most of or part of 17 counties, though the basin only overlaps with a very small portion of
five of the counties and three of the counties are within lllinois. Table 2-6 below designates the nine
Primary Study Area Counties, the five supplemental counties with a small overlap into the basin, and the
lllinois counties. The estimated water demand included all Study Area Counties, supplemental counties
and lllinois counties. The following review of socioeconomic characteristics is based on data from Indiana
Study Area counties.

Table 2-6. County Designations for Counties Included in the Water Demand Analysis

Primary Study Area Counties Supplemental lllinois counties
Benton Elkhart Iroquois
Jasper Fulton Kankakee
Lake Kosciusko Will
La Porte Pulaski
Marshall White
Newton
Porter
St Joseph
Starke

The largest industries by employment rates are health care and social services, manufacturing, and retail
trade (STATS Indiana 2024). Information technology is the fastest growing industry in the region. For
example, the Town of New Carlisle in St. Joseph County has invested in the development of the Indiana
Enterprise Center with a large data center and a battery plant currently under development (St. Joseph
County Redevelopment Commission 2023) In the southern region of the Kankakee basin, Newton,
Jasper, and Benton Counties, common industries are aggregates, agriculture, and ethanol production.

Table 2-7 compares selected socioeconomic characteristics in the Indiana Study Area counties to the
State of Indiana, over three years in the past decade. The Study Area counties’ metrics are slightly below
statewide metrics for labor force participation, median household income, and median home value and
mostly match the statewide metrics for unemployment rate and poverty rate. Labor force participation
rate, which represents the percentage of the working-age population that is employed or actively seeking
employment, is 64% for the state of Indiana in 2023 while the Study Area’s labor force participation rate is
slightly lower at 61% in 2023.

Median household income in the Study Area counties, $68,596, is 2% below the statewide median
household income of $70,051. Median home values in 2023 in the Study Area are also 10% lower than
the median home value in Indiana. The statewide median home value has increased by 62% over nine
years while statewide median income has only increased by 42% over that period. Meanwhile, in the
study area, median home value has increased by 47%, and median household income has increased by
46%, at almost the same rate over the same nine-year period, indicating that home values in the Study
Area are not increasing as dramatically as statewide and remain more affordable.
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Table 2-7. Selected Socioeconomic Characteristics in Study Area Counties, Indiana

L_at_:or I_=orce Unemployment | Median Household Poverty Rate Median Home Value
Participation Rate Rate Income
Year
Study Indiana Study Indiana Study Indiana Study Indiana |Study Area| Indiana
Area Area Area Area
2023 | 61% 64% 3% 3% $68,596 | $70,051 12% 12% $180,700 | $201,600
2019 | 60% 64% 3% 3% $53,658 | $56,303 | 13% 13% $132,600 | $141,700
2015 | 62% 64% 5% 5% $47,046 | $49,255 | 14% 15% $123,100 | $124,200

Source: US Census Bureau. ACS Selected Economic Characteristics. 2023, 2019, 2015
Note: The socioeconomic characteristics represent the entire counties of Benton, Jasper, Lake, La Porte, Marshall, Newton, Porter,
St Joseph, Starke. These counties make up a majority of the Study Area.

2.5 Water Withdrawals

Data for the historical water withdrawals within the Kankakee Basin was primarily obtained from the
SWWEF database (IDNR 2025). Estimates of historical water use for sectors not reported in SWWF, and
historical water demand in lllinois, other methods and sources were used.

The SWWF data reports water withdrawals by water use sector, by month and by facility. The SWWF
data dictionary defines a facility as “the water withdrawal facilities of a person, in the aggregate from all
sources and by all methods, has the capacity of withdrawing more than 100,000 gallons of groundwater,
surface water, or ground and surface water combined in one (1) day” (IDNR 2025). The SWWF database
included a monthly withdrawal time series for all Indiana SWWF facilities in the Kankakee Basin from
1985 — 2023, with each withdrawal characterized by source (surface water intake or groundwater well)
and one of six water use sectors:

e Public supply (PS) (public water supply and drinking water/sanitary facilities)
o Irrigation (IR) (agricultural irrigation, golf course irrigation)

e Industrial (IN) (process water, cooling water, mineral extraction except coal, quarry dewatering,
waste assimilation)

e Energy production (EP) (power generation, cooling water, coal mining, geothermal, oil recovery)
¢ Rural (RU) (livestock, aquaculture)

e Miscellaneous (Ml) (representing a variety of uses including fire departments, correctional facility,
waste management departments, and habitat management in natural areas)

The SWWF data for water withdrawals by sector and source from 1985 — 2023, is shown in Figure 2-17,
and illustrates the following:

e Irrigation water withdrawals from surface water intakes and groundwater wells represent the
largest portion of total withdrawals and have trended upward since 1985.
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e Energy production water withdrawals from surface water intakes represent the second largest
portion of withdrawals.

e Public water supply represents a large portion of the total withdrawals and is primarily sourced
from groundwater. Rates are relatively consistent throughout the period.

¢ Industrial water withdrawals represent another large portion of total withdrawals and are sourced
somewhat evenly from surface water and groundwater. Industrial water withdrawals have
fluctuated significantly since 1985 largely due to the cyclic nature of the mining gravel pits
lifecycle, the largest industrial water user.
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Source: Indiana Significant Water Withdrawal Facility database (IDNR 2025)

Note: SWWEF database only includes sectors reporting to IDNR: energy production, industry, irrigation, miscellaneous, public supply,
and rural.

Key:

Intake = surface water intake; MGD = million gallons per day

SWWF = Significant Water Withdrawal Facility; Wells = groundwater wells

Takeaway: Irrigation water use has grown the most, energy use stays second, public supply remains
steady and groundwater-based, and industry fluctuates with mining cycles.

Figure 2-17. Kankakee Basin Significant Water Withdrawals Database Summary: Annual

Average by Use Type and Water Source, 1985 — 2023

Long-term water withdrawal records indicate notable fluctuations between surface water and groundwater
use across the Study Area. Historically, total withdrawals from both sources have been relatively
comparable, with surface water generally exceeding groundwater until recent years (Figure 2-18). From
1985 — 2023, both water sources show an overall increasing trend in annual withdrawals.
Groundwater withdrawals increased from approximately 15 BG (41 MGD) in 1985 to 27 BG (74 MGD) in
2023, representing a higher rate of growth than surface water withdrawals, which rose from 15 BG (41
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MGD) to 22 BG (60 MGD) over the same period. This long-term increase reflects both expanded
agricultural irrigation and municipal water demand across the region. In addition to these long-term, some
of these year-to-year changes likely reflect hydrologic conditions, with higher water use observed during
dry years such as 2012 when precipitation is limited and irrigation demand increases, and lower
withdrawals during wetter years such as 2008 when precipitation reduces reliance on both groundwater
and surface water. When examining the shorter recent period that used for the historical analysis in
this study (2007-2023), the patterns diverge. Groundwater withdrawals exhibit an upward trend,
increasing from about 24 BG (65 MGD) in 2007 to 27 BG (74 MGD) in 2023. In contrast, surface
water withdrawals show a gradual decline, decreasing from roughly 27 BG (74 MGD) to 22 BG (60
MGD) during the same period. These trends suggest a growing dependence on groundwater resources
in recent years, possibly reflecting localized changes in water management practices, reliability of surface
water supplies, or infrastructure preferences for groundwater systems.
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Note: The solid lines indicate the reported volumes, and the dashed lines are trend lines.

Takeaway: Groundwater and surface water use both rise since 1985, but groundwater grows faster, and
yearly swings track wet and dry years.
Figure 2-18. Trend in Annual Surface Water and Groundwater Withdrawal Volumes by

Source from 1985 — 2023 in the Study Area

As reported to IDNR (2025), total water withdrawals in the Study Area for 2023 were approximately 45
BG (123 MGD). Of this total, about 41% (18.5 BG/51 MGD) originated from surface water intakes, while
the remaining 59% (26.2 BG/72 MGD) was provided from groundwater wells.

To better understand the spatial and hydrogeologic distribution of groundwater use, aquifer units defined
by IDNR were mapped to SWWEF locations based on well depth and reported source. Withdrawals were
then categorized by aquifer unit to distinguish contributions from unconsolidated and bedrock systems
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(Figure 2-19). Results show that the majority of groundwater withdrawals, approximately 22,000 million
gallons (MG) (22 BG) (84%), were drawn from surficial (unconsolidated) aquifers, while the remaining
4,200 MG (4.2 BG) (16%) were sourced from bedrock aquifers, primarily within the Silurian-Devonian
system.

Although unconsolidated aquifers provide most groundwater in the Study Area, several counties rely
more heavily on bedrock sources. Among counties accounting for more than 2% of total groundwater
withdrawals in 2023, Newton (70%), Lake (61%), and Jasper (48%) depend primarily on the Silurian-
Devonian aquifer to meet water demands. This reliance reflects both the regional hydrogeologic setting
and the distribution of high-capacity wells developed in bedrock formations.

= | Mississippian n Devonian-
16 MG Mississippian
0% — 1 MG
0%
= Devonian
172 MG
1% = | Silurian-Devonian
4,050 MG
15%
" Surficial
22,004 MG
84%

= Devonian-Mississippian = Devonian
= Mississippian u Silurian-Devonian
= Surficial

Source: Indiana Significant Water Withdrawal Facility database (IDNR 2025)

Note: Devonian, Devonian-Mississippian, Mississippian, Silurian-Devonian are bedrock aquifers and Surficial is unconsolidated
aquifer.

Key:

MG = million gallons

Takeaway: Surficial aquifers provide 84% of 2023 withdrawals; Silurian-Devonian bedrock adds 15%,
and all others make up less than 2%.

Figure 2-19. Kankakee Basin Study Area Total Annual Groundwater Withdrawals (million

gallons and percent of total) in 2023 by Aquifer Types

Monthly average water withdrawals across the Study Area exhibit clear seasonal variability, largely driven
by temperature and water demand patterns (Figure 2-20). Among all water use sectors, irrigation
withdrawals show the strongest seasonality, with peak withdrawals occurring during the Summer
months of June through August. These peaks coincide with periods of high air temperatures,
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elevated evapotranspiration rates, and maximum water demand for agricultural production,
particularly for corn and soybean crops. In contrast, public supply withdrawals show only a
modest seasonal increase during Summer, reflecting additional domestic and commercial outdoor
uses such as landscape irrigation and cooling. Industrial withdrawals remain relatively consistent
year-round, indicating steady process water demands that are largely unaffected by temperature
or precipitation fluctuations.

350
=)
g
Y 300 - Sector-Source
T - e Rural - Wells
T 250
g e Rural - Intakes
E 200 o Public Supply - Wells
§ - o Public Supply - Intakes
3 150 ® Misc. - Wells
g . Misc. - Intakes
% 100 - e |rrigation - Wells
s - - - Irrigation - Intakes
3 [ | - I °/ndustry - Wells
S o - - :
3 —_—
E - e e R i N N . B . B B o industry - Intakes
0 > > = o - ® Energy Production - Wells
= @ > - (- [ [ —
S g s £ 2 5 3 3 % 8 é é Energy Production - Intakes
g 8 = T 2 8§ g 8
Gk 5 ° £ &
w
1 2 3 4 5 6 7 8 9 10 1 12
Month

Source: Indiana Significant Water Withdrawal Facility database (IDNR 2025)

Key:

Intake = surface water intake; MGD = million gallons per day; Wells = groundwater wells

Takeaway: Irrigation drives big Summer peaks, while public supply rises slightly and industry stays
relatively steady year-round.

Figure 2-20. Monthly Average Water Withdrawals in the Study Area from 1985 — 2023 by

Water Use Sector and Source

The spatial distribution of water withdrawals shows several trends that reflect the hydrologic, geologic,
and population characteristics of the Study Area (Figure 2-21). A majority of wells are concentrated in the
north central portion of the basin. Jasper county has the largest consumption use in 2023, with a majority
from energy production and irrigation (Figure 2-21). Other large irrigation withdrawals are prominent in the
northern counties of La Porte, St. Joseph, and Lake. Large public supply withdrawals are also
predominantly from groundwater and clustered around major population centers.
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Figure 2-21. Significant Water Withdrawal Facilities Within Kankakee Basin Study Area
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A review of 2023 total water withdrawals by source, sector, and county provides additional insight into
regional water relationships (Figure 2-22). Water withdrawals are sourced from both surface water and
groundwater, relatively evenly distributed between the two. The majority of surface water withdrawals
belong to the energy production sector and irrigation, while a smaller portion of surface water withdrawals
support industrial use and miscellaneous. Public water supply withdrawals occur in all counties, with the
greatest withdrawals supporting larger population centers in Porter (City of Valparaiso) and La Porte (City
of La Porte) Counties. St. Joseph County also supports the largest industrial withdrawals. Withdrawals for
agricultural irrigation occur mainly in Jasper, La Porte, St. Joseph, and Lake Counties, which accounted
for 76% of total irrigation withdrawals in 2023. Rural and miscellaneous withdrawals are relatively small in
the Study Area. The maijority of withdrawals were concentrated in Jasper, La Porte, St. Joseph, and Lake
Counties, while the combined withdrawals from Porter, Newton, Marshall, Starke, Kosciusko, Pulaski,
Benton, Elkhart, and White Counties represented only 20% of total annual withdrawals in 2023 across the
Study Area.
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Source: Indiana Significant Water Withdrawal Facility database (IDNR 2025)

Note: Other counties include Pulaski, Kosciusko, Benton, and White, which collectively represent 1.3% of withdrawals in 2023.
Key:

B = billions of gallons; M = millions of gallons

Figure 2-22. Kankakee Basin Total Annual Water Withdrawals in 2023 by Source, Sector,
and County, Significant Water Withdrawal Facilities Only (billions of gallons)

Two withdrawal sectors are not included in the SWWF database because their individual withdrawal rates
fall below the minimum criteria for registration. However, when considered collectively, these sectors
represent a meaningful portion of total regional water use. These sectors are self-supplied residential
(domestic) users and Concentrated Animal Feeding Operations (CAFOs). In addition, Illinois withdrawal
data were estimated using data from the nearest Indiana counties within the same subbasins, ensuring
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