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EXECUTIVE SUMMARY

East-Central lllinois is not facing an immediate water crisis, but the East-Central lllinois Water Supply
Planning Committee (the Committee) is driven by a desire to avoid crises that sometimes plague other
states and countries. A recent headline describes the water problems in the southeastern United States:

“Georgia Water Woes: Drought Leads to Widespread Water Shortages”

The Committee believes strongly that stakeholders in the region can shape the future, rather than
allowing runaway events to take control and crises to occur. A regional plan — a framework for action
and a series of action items — provides a means to shape the future. It is the Committee’s belief that
implementation of a regional plan can lead to more desirable headlines, such as:

“Sustainable Water Supplies for East-Central Illinois”

MANDATE
The regional plan has been developed by the Committee in compliance with Executive Order 2006-

01 issued by the Governor directing the lllinois Department of Natural Resources, in coordination with
the lllinois State Water Survey, to engage in regional water supply planning.

PLANNING PROCESS

To implement the Executive Order, the Office of Water Resources of the lllinois Department of
Natural Resources signed a contract with the Mahomet Aquifer Consortium to complete over a three-
year period specified tasks in a priority water quantity planning area for 15 counties in East-Central
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Illinois: Vermilion, Iroquois, Ford, Champaign, McLean, Macon, DeWitt, Piatt, Woodford, Tazewell,
Mason, Logan, Menard, Cass and Sangamon. The regional plan focuses on the Mahomet Aquifer System
that underlies a large portion of the planning area together with the surface waters of the major river
basins. Funding for the crucial third year was not provided and this caused some important tasks in the
work plan to be curtailed.

Wittman Hydro Planning Associates, Inc. of Bloomington, Indiana, developed for the Mahomet
Aquifer Consortium and the Committee scenarios of how much water may be needed in the region to
2050.

Using the water demand data provided by Wittman Hydro Planning Associates, Inc. and geological
data and information provided by the lllinois State Geological Survey, the lllinois State Water Survey
conducted analyses to evaluate how drought, climate change, water withdrawals and discharges affect
streamflow, reservoir yield and groundwater availability. Most of this work was conducted under
contract with the Office of Water Resources of the Illinois Department of Natural Resources. A final
report from the State Surveys was not available for the Committee's use; therefore, the Committee
relied upon preliminary results in the form of draft materials and PowerPoint presentations on climate
scenarios, groundwater flow modeling results, and surface water yield analyses to form its findings and
recommendations.

From March 2007 through June 2009 the Committee held 31 public meetings, received public
comments, was briefed on and discussed many aspects of water supply planning and management, and
conducted outreach and educational activities.

The regional water supply plan builds on the Committee’s findings: key findings are summarized
after the recommended regional plan below. Major relevant features of the region, including a summary
of the water demand scenarios, are described in Appendix 1 of the report. Appendix 2 provides an
overview of water supply planning and management relevant to East-Central lllinois.

RECOMMENDED REGIONAL WATER SUPPLY PLAN

A FRAMEWORK FOR ACTION

The Committee selected a strategic planning framework within which to construct a plan. Within
this framework, the Committee considered a multitude of interconnected economic, social and
environmental factors. Given the time and resources available, the Committee focused on the impacts
of withdrawing water from the Mahomet Aquifer System and the major river basins to meet water
demand scenarios to 2050.

The Committee has identified a set of guidelines for regional water supply planning and
management based on the following six foundations:

Self governance; Adaptive management; Shared responsibilities;
Sustainable water supplies; Sound science; Informed public.
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The sustainability of water supplies is defined as the provision of dependable and adequate supplies
of clean water to meet the demands of all users in a manner that can be maintained for an indefinite
time without causing unacceptable environmental, economic, or social costs.

KEY COMPONENTS

Vision of the future

In the years ahead, others will view East-Central lllinois as a model for regional water supply
planning and management. This is because future generations will inherit a legacy of responsible water
supply planning and management that will allow them to continue to be good stewards and managers,
rather than inheriting diminished resources and chronic problems. The provision of dependable and
adequate supplies of clean water for all users at reasonable economic and environmental cost will
enhance public health and the quality of life, reduce conflict, and preserve and enhance economic,
agricultural and environmental resources and opportunities.

Goal

The goal is to make recommendations that will be adopted and implemented by stakeholders to
improve the planning and management of water supplies in East-Central lllinois.

Planning and management standards

In order to protect aquifers, surface waters and ecosystems while allowing for the development of
water resources, the Committee recommends a number of voluntary standards for water supply
planning and management.

e Water supplies should continue to be planned and managed to meet demand in compliance
with existing laws, regulations and property rights, with due determination and
consideration of acceptable and/or unacceptable impacts.

e Water supplies should be planned and managed with enhanced regional cooperation and
coordination to address shared responsibilities and the interests of future generations.
Enhanced regional cooperation and coordination should be achieved through voluntary
efforts in the spirit of self-governance.

o  Withdrawals from the confined Mahomet Aquifer should be managed so that head in any
well (pumping or non-pumping) finished in the confined Mahomet Aquifer does not fall
below the top of the aquifer. i.e., there is no loss of saturated thickness. It will be important
to monitor heads in pumping and non-pumping wells and provide a water-level watch for all
stakeholders.



The earlier evaluation of the sustainability of pumping to capacity by lllinois American Water
(51.1 million gallons per day (mgd)) should be reevaluated to include additional withdrawals
from the Mahomet Aquifer by other communities and industries out to 2050, with
consideration of drawdown in pumping and non-pumping wells.

The transition zone between the confined and unconfined parts of the Mahomet Aquifer
should be defined and an appropriate standard(s) be developed to protect the aquifer,
surface waters and ecosystems, while allowing for groundwater development.

A standard(s) should be set to protect shallow confined aquifers, surface waters and
ecosystems, while allowing for groundwater development.

In the unconfined parts of the Mahomet Aquifer in the Havana Lowlands, a standard(s)
should be developed and implemented to limit the reduction of saturated thickness in the
unconfined aquifer and protect surface waters and ecosystems, especially in summer during
drought conditions, while allowing for groundwater development.

The Committee recommends that key aquifer recharge areas, key stream reaches, and
ecosystem-sensitive stream flows be identified and preserved and/or restored.

Water supply facilities should be designed, constructed and operated in a manner that
prevents unacceptable impacts to surface waters, including streamflow and water levels in
lakes, wetlands and aquatic and riparian ecosystems, while providing sufficient water to
meet demand. Unacceptable impacts need to be defined.

Criteria and standards to protect the aquifers should be reevaluated when criteria and a
standard(s) are developed to protect surface waters and aquatic and riparian ecosystems
from possible unacceptable impacts of groundwater withdrawals, once unacceptable
impacts are defined.

Public water supplies should be managed to provide dependable and adequate supplies of
water during, at a minimum, recurrence of the multi-year droughts-of-record similar to
those that occurred in the 1930s and 1950s. A 90 percent confidence level should be used
for yields. Bloomington, Decatur and Springfield urgently need additional sources of water
and/or need to reduce water demand to be able to provide adequate supplies of water
during a drought-of-record, which can recur at any time. Emergency response plans for all
water supply facilities should be updated or prepared to provide adequate supplies of water
in low-probability situations in which adequate water supplies cannot be provided through
normal operations and capacities.

Efficiencies of water withdrawal, treatment, distribution and use, and use of water from
alternative sources (such as reused water, detained stormwater, and conjunctive use of
surface water and groundwater) should be increased. This should include obtaining
maximum feasible efficiencies in all existing, committed and planned water supply facilities,
which should be supplemented with additional facilities only as necessary to serve
anticipated water supply needs. Identification and uniform implementation of best
management practices for water supply facilities, where feasible, will help minimize the sum



of water supply system operating and capital investment costs and increase water use
efficiencies and sustainability. Examination of water pricing policies and practices may lead
to identification of additional strategies to reduce water demand.

e  Water supply facilities should be designed for staged or incremental construction, where
feasible, to permit maximum flexibility to accommodate changes in population and
economic growth, changes in technology for water supply management, new scientific
understanding, and possible new or revised management standards.

e A continuous process for water supply planning should be implemented and regional and
local water supply plans should be developed, reviewed and updated at least every five
years.

e All water supply managers and other stakeholders in the region should be encouraged to
review a regional plan, suggest modifications, and become partners in regional water supply
planning and management.

ACTION ITEMS

The main recommendation is to establish a permanent process and structure for regional water
supply planning and management involving a diverse set of stakeholders.

The Committee recommends that the Mahomet Aquifer Consortium retool to provide leadership,
administrative structure and process to fulfill an expanded role for regional water supply planning and
management in East-Central lllinois.

e The mission should be broadened to include leadership and coordination of regional water
supply planning and management activities — for surface water as well as groundwater — in the
15-county region.

e Membership of the Board of Directors and its Technical Advisors should be broadened to
include the type of stakeholder and geographical diversity represented on the Regional Water
Supply Planning Committee.

e The Mahomet Aquifer Consortium should establish a continuous process and structure for
regional water supply planning and management to implement a regional plan, including an
appropriate committee structure to engage stakeholders.

e Engage in a continuous process of regional water supply planning and management and
implement a regional plan.

e Broader participation in Members’ meetings should be encouraged and meetings rotated
throughout the region.
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o To be effective, the Mahomet Aquifer Consortium will need a permanent staff and appropriate
financial and operating resources.

While encouraging the Mahomet Aquifer Consortium to identify its own means to implement a
regional plan, the Committee recommends two strategies to the Mahomet Aquifer Consortium, the
lllinois Department of Natural Resources, and the University of lllinois at Urbana-Champaign.

e As acritical early step, the Mahomet Aquifer Consortium is encouraged to identify its resource
needs and to take action to secure them. Stable and adequate funding from state government
and local entities is needed to support efforts to implement the regional plan. Federal funds also
should be pursued as a possible source.

e The University of Illinois at Urbana-Champaign is encouraged to consolidate and strengthen its
important role as a partner in regional water supply planning and management.

KEY FINDINGS

e Demand for water and water withdrawals will increase. Using different combinations of
assumptions, a plausible range of increases in total surface water and groundwater withdrawals
in the region by 2050 (excluding electric power generation) is about 220 to 420 mgd more than
modeled, normal-weather withdrawals of about 340 mgd in 2005. This range of increase would
be about 100 to 300 mgd above 2005 reported and estimated withdrawals of about 460 mgd,
which was a drought year in parts of the region. Withdrawals for electric power generation (the
large majority of which are from surface waters and are non-consumptive) could decrease by 7
percent to about 1,218 mgd or increase by 2 percent to about 1,342 mgd.

e Under normal weather conditions, groundwater withdrawals from the Mahomet Aquifer are
reported to increase from about 220 mgd in 2005 to 260 mgd in the Less Resource Intensive
(LRI) scenario in 2050, 280 mgd in the Baseline (BL) scenario, and 300 mgd in the More Resource
Intensive (MRI) scenario. Withdrawals would be much higher in a drought year, especially for
irrigation, and would increase with some climate change scenarios.

e An extreme climate scenario for water supplies would be a decrease in mean annual
precipitation, a recurrence of severe multi-year droughts, and an increase in temperature. The
probability of such a scenario occurring is unknown. However, severe multi-year droughts may
recur and pose a great threat to water availability and some water supplies in the region,
especially those from surface waters and shallow aquifers. Building capacity to be prepared for
severe multi-year droughts also would provide protection against the adverse impacts of
possible climate change.

e Even during periods of drought and with possible climate change, there is sufficient water in the
region to meet the future water demand scenarios considered, provided that adequate
infrastructure and drought preparedness plans are developed and implemented and economic
and environmental costs can be tolerated.

xii



e Withdrawing water from rivers and aquifers, storing, treating, distributing water, and
discharging waste water have social and economic benefits and economic and environmental
costs. Determining how much water is to be withdrawn from different sources necessitates
balancing and weighing benefits against costs and risks.

e Reservoirs are the prime sources of water supply for Decatur, Danville, Springfield and
Bloomington. Bloomington’s current use is about 12 mgd and the 90 percent estimate of yield
in a drought-of-record is 11.0 mgd. Decatur currently uses about 37 mgd and the 90 percent
yield estimate is 34.6 mgd. Springfield uses about 32 mgd and its 90 percent yield estimate is
23.4 mgd. Due to increasing water demand and increasing sedimentation, all three cities will
have increasing water supply deficits during droughts of record in the future, unless additional
sources of supply are developed and/or demand is reduced. Decatur could face the possibility of
water shortages within a single drought season. By 2050, Danville will have a water supply
deficit with the Baseline water demand scenario and a greater deficit with the More Resource
Intensive water demand scenario.

e Withdrawing sufficient water from aquifers to meet demands to 2050 results in increasing
drawdown of heads in wells finished in the aquifers, expanding cones of depression, a reversal
of groundwater flow in some areas, and reduced baseflow in many streams. The bull’s eye of
concern is in Champaign County, where drawdown could lower head in some wells to less than
50 feet above the top of the Mahomet Aquifer in some scenarios. Some shallow aquifers
increasingly are dewatered locally, wells finished in these aquifers go dry, and water levels in
other wells drop below the pumps and will require pumps to be lowered to sustain yields.

e The possibility of a slight increase in water withdrawals for electric power generation does not
appear to create a problem, although projections of future electricity demand and associated
water withdrawals are highly uncertain.

o The concept of the sustainability of water supplies is not uniformly or comprehensively
integrated in water supply management plans in the region.

e Water supplies in East-Central lllinois are planned and managed largely in piecemeal manner by
individual managers and local and sub-regional authorities. There is no planning and
management process or structure for comprehensive water supply planning and management
across the region.

e The University of Illinois at Urbana-Champaign, through the lllinois State Water Survey, lllinois
State Geological Survey and other departments, provides valuable technical assistance for water
supply planning and management

e The public and many local decision makers have limited understanding of water supply issues
and often are misinformed.

Based on the above findings, the Committee concludes that improvements in regional water supply
planning and management are needed to continue to provide benefits and to reduce costs and risks for
current and future residents of East-Central lllinois, those outside the region who depend on goods and
services produced in the region, and the environment.
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CONCLUSIONS

Many of the building blocks of sound water supply planning and management already are in place.
We need to strengthen the blocks, add a few new ones, and reinforce the cement between the blocks.
Adding planning and management at the regional level is the cement that can improve communication
and coordination among stakeholders. The Committee recommends to today’s stakeholders a regional
water supply plan that will allow them to realize the potentials of the water resources in the region,
shape their own future, and provide a worthy inheritance for future generations.

In the absence of improved water supply planning and management, the Committee believes that
future generations in the region face increased threats of water conflicts, crisis management,
degradation of the environment, and threats to public welfare and economic development. These
threats can be avoided or minimized by implementing the recommended regional plan.

The Foreword to the 1967 state water plan began with the assertive statement that “lllinois must
plan the long-range development of its water resources, if the state is to meet the needs of the future.’
Forty two years later, that challenge remains.

’

A plan with no new laws or regulations and voluntary participation is perhaps more challenging to
implement than having to comply with new laws or regulations. Self-governance requires stakeholders’
participation and all to maintain open-minded, informed, just views of our personal, community and
common welfare.

REFERENCES AND SOURCES OF INFORMATION

References and sources of information are provided in the report. The following key websites can be
accessed via the Internet:

Regional Water Supply Planning Committee
http://www.rwspc.org/

Mahomet Aquifer Consortium
http://www.mahometaquiferconsortium.org/

Illinois State Water Survey
http://isws.illinois.edu/
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1. INTRODUCTION

Purpose of the report

The purpose of this report is to document the development of a plan for regional water supply
planning and management in East-Central lllinois prepared by the Regional Water Supply Planning
Committee (the Committee).

Mandate

In January 2006, Executive Order 2006-01 was issued by the Governor directing the Office of Water
Resources of the lllinois Department of Natural Resources, in coordination with the lllinois State Water
Survey, to define a comprehensive program for state and regional water supply planning and
management’. Regional water supply plans are to be developed in accordance with existing laws,
regulations and property rights. The lllinois Department of Natural Resources, assisted by the lllinois
State Water Survey and the lllinois State Geological Survey, selected two priority areas for pilot
planning: Northeastern lllinois and East-Central lllinois. A copy of the Executive Order is provided on
page 5.

The planning area and process

To implement the Executive Order, the Office of Water Resources of the lllinois Department of
Natural Resources signed a three-year contract with the Mahomet Aquifer Consortium? to complete
specified tasks for 15 counties in East-Central lllinois: Vermilion, Iroquois, Ford, Champaign, McLean,
Macon, DeWitt, Piatt, Woodford, Tazewell, Mason, Logan, Menard, Cass and Sangamon. Funding for
the crucial third year was not provided and this caused some important tasks in the work plan to be
curtailed.

The Committee® has twelve members, one each from the following interest areas: Agriculture, Small
Business, Public, Water Authorities, Water Utilities, Municipal, Environmental, County, Rural Water
Districts, Industry, Electric Generating Utilities, and Soil and Water Conservation Districts. The members
also are balanced geographically by region as follows: West region (Cass, Logan, Mason, Menard,
Sangamon, and Tazewell Counties); Central region (DeWitt, Macon, McLean, Piatt, and Woodford
Counties); and East region (Champaign, Ford, Iroquois, and Vermilion Counties).

The Executive Order states that motivation for developing regional water supply plans is recognition
that the citizens of Illinois rely on surface water and groundwater for personal consumption, and
industries of the state use a significant amount of water for economic development. It also recognizes
that the increasing demands on lllinois’ water resources and the impacts of drought may lead to
conflicts between users and adversely affect the health of the state’s citizens, the environment and the



economy. Further, it is stated that the quantity of surface water and groundwater in Illinois must be
assessed properly through a sound planning process as an essential part of any responsible,
economically viable and secure water supply development.

The Committee interprets the Executive Order to imply that regional water supply plans should
identify strategies for the reduction of conflict and adverse impacts on public health, the economy and
the environment; that is, water supply plans should be developed to enhance public health, economic
development and environmental protection.

The time horizon selected for the study is 2050. The accuracy and usefulness of estimates of
conditions decades ahead always are open to question, but 2050 was chosen as it reflects two
generations in the future. The study thus requires consideration of the needs of at least two future
generations as well as those of the current population. Although some issues may require consideration
of a more distant future, uncertainties increase over time and the usefulness of longer-term analysis
would be questionable. The Committee is fully cognizant of major uncertainties associated with planning
to 2050 and mindful of the future beyond 2050.

In developing a regional water supply plan, the Committee has drawn on the following information:
i) relevant laws, regulations and property rights; ii) the history of water supply planning; iii)
characteristics of the region; iv) scenarios of how much water may be needed to 2050; v) analyses of the
impacts of drought and possible climate change on water demand and water supply; vi) evaluations of
the environmental impacts of withdrawing sufficient water to meet demand; vii) challenges and
opportunities for providing additional sources of water and decreasing water demand; and viii) water
supply planning and management efforts in other states.

The Mahomet Aquifer and the overlying shallow aquifers within the boundary of the buried
Mahomet Bedrock Valley are referred to as the Mahomet Aquifer System. All these aquifers are sand or
sand and gravel. The regional plan focuses on the Mahomet Aquifer System and the surface waters of
the major river basins. A map of the region is shown in Figure 1.

Wittman Hydro Planning Associates, Inc. of Bloomington, Indiana, developed for the Mahomet
Aquifer Consortium and the Committee three scenarios of water demands and water withdrawals for
the region to 2050°. Analyses of the sensitivity of water demands and water withdrawals to climate
change and drought also were conducted. The water demand and withdrawal scenarios and sensitivity
analyses are summarized in Appendix 1 of this report.

The water demand study used historical data from individual water users as reported to the lllinois
State Water Survey and as provided to the consultant by some facility managers, but these data were
not confirmed with individual users in all cases. Also, the water demand models used variables and
factors not necessarily used by individual water operators in their planning efforts. Therefore, regional,
county and sector water demand data in the water demand report and point withdrawal data provided
to the lllinois State Water Survey likely differ from individual water users’ planning results; they are not
intended to provide definitive future water withdrawals for individual operators, or a sufficient basis for
site-specific infrastructure planning. More detailed data are needed for site-specific planning and
management.



The Committee utilized the best available data and information. Drawing on the water withdrawal
scenarios provided by Wittman Hydro Planning Associates, Inc. and geological data and information
provided by the lllinois State Geological Survey, the lllinois State Water Survey conducted analyses to
evaluate how drought, climate change, water withdrawals and discharges affect streamflow, reservoir
yield and groundwater availability. A final report from the State Surveys was not available for the
Committee's use; therefore, the Committee relied upon preliminary results in the form of draft
materials and PowerPoint presentations on climate records and climate scenarios, groundwater flow
modeling results, and surface water yield analyses™® to form its findings and recommendations.

A

A
‘77
| P
27
WOODFORD 2, /

Y Watseka 77

/A:;Emin ton FORD § ’ /
' McLEiN ’/él/m Z
{ Z

G /

/ 2 7/ VERMILION
/// Champélg/% n? Z b
Z Vonicello / /// A

Danville «
MENARD

Petersburg

Springfield ¢
SANGAMON

: Sangamon River Watershed

Figure 1. The East-Central lllinois water supply planning regionz.

From March 2007 through June 2009, the Committee held 31 meetings, received public comments,
and was briefed on and discussed many aspects of water supply planning and management. Using this
information and data and information provided by Wittman Hydro Planning Associates, Inc. and the
Illinois State Geological Survey and the lllinois State Water Survey (the Scientific Surveys), the
Committee developed a plan for water supply planning and management in East-Central lllinois. The
Committee also drew on earlier efforts at water supply planning and management in lllinois and
experiences of other states that have developed, and continue to develop regional water supply plans,
especially Texas’.

The Committee developed its own operating guidelines. Policy recommendations required the votes
of two thirds of the members present for approval.

To inform the public about water supply planning and management and the activities of the
Committee, members of the Committee, the Mahomet Aquifer Consortium, the lllinois Department of
Natural Resources and the Scientific Surveys conducted extensive outreach and educational activities.



Meetings and agendas were announced and were open to the public, brochures and reports were
distributed, and copies of presentations, contact information and other materials were made available
via the Internet>*>®. A draft final copy of the report was made available for public review and comment
for four weeks. Comments and suggestions received helped to strengthen the final report.

Report structure

The report presents the major findings of the Committee (Chapter 2), the Committee’s
recommended regional water supply plan (Chapter 3) and the Committee’s conclusions (Chapter 4).
References are provided at the end of each chapter and each appendix. A glossary and references for
additional background information are provided at the end of the report.

Two appendices are attached to the report: Appendix 1 describes the major relevant features of the
region, including a summary of the water demand scenarios; Appendix 2 documents the history of water
supply planning and management in Illinois in general and East-Central Illinois in particular. Included in
Appendix 2 are summaries of relevant laws, regulations and property rights and relevant functions of
water agencies.
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EXECUTIVE ORDER 2006-01

2006-01

EXECUTIVE ORDER FOR THE DEVELOPMENT
OF STATE AND REGIONAL WATER-SUPPLY PLANS

WHEREAS, the citizens of lllinois rely on surface water and groundwater for personal
consumption, and industries of the State use a significant amount of that water for economic
development; and

WHEREAS, the increasing demands on lllinois’ water resources and the impacts of drought
may lead to conflicts between the multiple water supply users and may adversely affect the
health of the State’s citizens as well as adversely impacting the environment and the economy;
and

WHEREAS, the quantity of surface water and groundwater in lllinois must be properly assessed
through a sound planning process as an essential part of any responsible, economically viable
and secure water supply development for the citizens of the State; and

WHEREAS, the lllinois Interagency Coordinating Committee on Groundwater, the lllinois State
Water Survey, and the lllinois State Water Plan Task Force have identified the Priority Water
Quantity Planning Areas that are most at risk for water shortages and conflicts; and

WHEREAS, the lllinois Integrated Water Quantity Planning and Management Committee
recommends the development of regional aquifer and watershed plans for managing water
supplies;

THEREFORE, BE IT ORDERED that the following actions shall be executed:

Consistent with the authority granted to the Department of Natural Resources under the Rivers,
Lakes, and Streams Act, 615 ILCS 5/5 et seq. and the Level of Lake Michigan Act, 615 ILCS

50/1 et seq., the authority of the Department of Natural Resources’ Office of Water Resources
under 20 ILCS 801/5-5, the Office of Water Resources, in coordination with the State Water
Survey, shall:

1. Define a comprehensive program for state and regional water supply planning and
management and develop a strategic plan for its implementation consistent with existing

laws, regulations and property rights,

2. Provide for public review of the draft strategic plan for a water supply planning and
management program;

3. Establish a scientific basis and an administrative framework for implementing state and
regional water supply planning and management;

4. Develop a package of financial and technical support for, and encouragement of, locally
based regional water supply planning committees. These committees, whether existing or
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new entities, shall be organized for participation in the development and approval of regional
plans in the Priority Water Quantity Planning areas;

5. By December 31, 2006, ensure that Regional Water Quantity Plans are in process for at least
two Priority Water Quantity Planning Areas.

EFFECTIVE DATE

This Executive Order shall be in full force and effect upon its filing with the
Secretary of State.

Rod R. Blagojevich, Governor

Issued by Governor: January 9, 2006
Filed with Secretary of State: January 9, 2006



2. FINDINGS

Findings are important facts, issues and challenges related to water supply planning and
management in East-Central lllinois identified by the Committee. Findings subsequently provide a basis
for recommending a regional water supply plan (Chapter 3).

This chapter begins with the Committee’s findings related to the flow of water through and the
storage of water in the environment. This is followed by findings related to climate variability and
change, present and future water demands and withdrawals, impacts of groundwater withdrawals,
future water availability, the costs and benefits of water withdrawals, and the balance among water
availability, demand and supply. Findings related to current laws, regulations and property rights,
institutional organization and governance, and technical assistance then are presented. A summary of
key findings is provided at the end of the chapter, followed by conclusions.

The water cycle

Nature’s plumbing system consists of water storage vessels and conduits — aquifers and river basins.
Water moves through the environment continuously at varying rates dependent upon climatic, soil and
geological conditions (Figure 2 and Appendix 1). Variations and changes in climate cause the amount of
water available in surface waters and shallow aquifers to vary over time. Spatial variations in soil and
geology strongly influence the flow of water through the environment — including groundwater
recharge, discharge and water storage, and create spatial differences in the impacts of withdrawing
water from aquifers and streams. Knowledge of the water [hydrologic] cycle and intertwined water
supply issues provides a sound basis for water supply planning and management”.

Condensation

Hydrologic Cye, Yo

Evapotranspiration

Figure 2. The water [hydrologic] cycle (from the lllinois State Water Survey).



Healthy aquatic and riparian ecosystems are essential components of the natural water
infrastructure and it is important to maintain their integrity and diversity. However, knowledge and
understanding of the impacts of water withdrawals on aquatic and riparian ecosystems in the region is
rudimentary. More is known about the impacts of waste water discharges on streamflow and aquatic
and riparian ecosystems. Such discharges are regulated to meet water quality standards.

Climate

Precipitation and temperature are the most important climatic variables affecting water availability
and water demand: water demand generally increases with higher temperature and lower precipitation;
the availability of surface water and shallow groundwater generally decreases with higher temperature
and lower precipitation. In general, prolonged hot and dry weather conditions stress water resources.

Historical climate records indicate a high degree of variability from year-to-year and decade-to-
decade in precipitation, streamflow and groundwater elevation in shallow aquifers (Appendix 1). Figure
3 shows the smoothed record over the past century of precipitation in the lllinois River watershed,
streamflow in the lower lllinois River, and groundwater elevation in a shallow well at Snicarte in Mason
County. Streamflow and groundwater elevation are strongly influenced by precipitation: typically, a 20
percent decrease in precipitation results in more than 50 percent decrease in runoff. Flow in many
small streams and recharge to reservoirs and shallow aquifers is reduced during periods of drought”.

In selecting the magnitude and frequency of droughts to plan for, precipitation return periods often
are considered. For example, precipitation with a 1-in-50 year return period (a 50-year drought) has a 2
percent chance of occurring each year; precipitation with a 1-in-100 year return period (a 100-year
drought) has a 1 percent chance of occurring each year. In lllinois, summer (May-September)
precipitation with a 50-year drought is about 38 percent below normal (1971-2000), and with a 100-year
drought it is about 42 percent below normal®. Specified precipitation amounts can be transformed into
streamflow amounts in each river basin, thus allowing the hydrological impacts of climate variability and
change to be evaluated.

The availability of surface water supplies to meet demand typically is limited most during severe
droughts. The past 30 years generally have been wet and favorable for water supplies, although periodic
droughts and floods have created problems. A two year drought occurred in 1988-1989 and 2005 was a
drought year in many parts of the state. State-wide precipitation in 1988 averaged only 29.6 inches — 25
percent below normal (1971-2000) — but 1988 was only the eight driest year on record’. More severe
12-month droughts and severe multi-year droughts have occurred in the past, especially in the first 60
years of the 20" Century. Drought conditions persisted from April 1952 through March 1957, the
longest recorded drought in Illinois history”. In 1953-1954, the worst drought on record for Springfield,
runoff into Lake Springfield averaged only 0.1 inches, compared to 9.0 inches in an average year and 1.1
inches in the 1988-1989 drought’. For Decatur, the worst drought on record occurred in 1930-1931 and
for Bloomington in 1939-1940°. Tree-ring analysis indicates a 10-year drought in the region from 1565
through 1574". It is multi-year droughts that have the greatest, long-reaching, persistent impacts on
water availability. Generally high precipitation over the past few decades may have led to a false



perception and acceptance of low risk in water supply planning and management.
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Figure 3. Precipitation in the Illinois River watershed (top), streamflow in the lower Illinois River
(middle) and groundwater elevation at Snicarte (bottom) are closely correlated”. The Snicarte well
is completed in the unconfined Mahomet Aquifer some 4 miles east of the lllinois River.

Although guidelines by the lllinois Environmental Protection Agency are for six months water
storage for a 40-year drought, there are no state requirements for water storage or drought
preparedness. Since the 1960s, lllinois State Water Survey scientists and engineers have focused on
estimating yields associated with specific drought frequencies, such as a 50-year drought. Best estimates
of water yields with 50 percent confidence limits traditionally have been considered to be firm numbers.
Recognizing that these best estimates may overestimate available water, the lllinois State Water Survey
now gives emphasis to estimating yields for specific drought frequencies, analyzing uncertainty in data
and methods, and providing confidence limits on yield estimates®. Acceptance of a 90 percent
confidence limit provides a higher degree of confidence and less risk in water supply planning and
management than a 50 percent confidence limit.

High temperature also reduces water availability, but much less than a reduction in precipitation: it
has been calculated that an increase in temperature of 7 degrees Fahrenheit (°F) results in only a few
percent decrease in runoff'. In 1952-56, average annual precipitation across lllinois was 18 percent
below normal and temperature was 2.1°F above normal; average annual runoff was 48 percent below
normal’.

Global annual average temperature has increased over the past 150 years such that the current
global average temperature is higher than at any time since