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EXECUTIVE SUMMARY

EastCentral lllinois isot facing a immediate water crisis, buhe EastCentral lllinois Water Supply
Planning Committee (th€ommitted is diiven by a desire to avoid cris#mt sometimesplague other
states and countriesA recent headline describes the water problems ingbatheastern United States

fGeorgia Water Woes: Drought Leads to Widespread Water Shortages 0

TheCommittee believes strongly that stakeholders in the region can shape the future, rather than
allowing runaway events to take control and crises to occuegfonal plarg a framework for actia
and a series of action itengsprovides ameans to shape the future. Itis the2 Y Y A (béli&f®ap a
implementation of aegional plan can lead to more desirable headljrmsgh as

ASustainable Water S upplies for East -Central lllinois 0

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

01 issued byhe Governodirecting the lllinois Department of Natural Resources, in coordination with
the lllinois State WateBurvey, tceengage in regional water supply planning

PLANNING PROCESS

To implementhe Executive Ordethe Office of Water Resources of thienois Department of
Natural Resourcesigned a contract witthe Mahomet Aquifer Consortiuno completeover a three
year periodspecified tasks ia priority water quantity planning @ea for 15 countiesn EastCentral
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lllinois:Vermilion, Iroquois, Ford, Champaign, McLean, Macon, DeWitt, Piatt, Woodford, Tazewell,
Mason, LoganMenard, Cass and Sangamadhe regional plan focuses on the Mahomet Aquifer System
that underlies a largportion ofthe planning area together witthe surfa@ waters of the major river
basirs. Funding for the crucial third year was not provided and this caused some importanirabks
work plan to be curtailed.

Wittman Hydro Planning Associates, Inc. of Bloomington, Indiana, dexefopthe Mahomet
Aquifer Consortium and the Committeseenarios ohow much water may be needed fine region to
2050.

Usingthe water demand dat provided by Wittman Hydro Planning Associates, Inc. and geological
data and information provided by the lllinois State Geological Sutireylllinois State Water Survey
conducted anbyses to evaluate howrought, climate changeavater withdrawals and dischargedfect
streanflow, reservoir yieldand groundwatervailability Most of this work was conducted under
contract with theOffice of Water Resources of thiénois Department of Natural Resourcésfinal
report from the State Surveywas not available for the Committee's use; therefore, the Committee
relied upon preliminary results in the form of draft materials and PowerPoint presentationknoate
scenariosgroundwater flow modeling resultand surface wier yield analyses taofm itsfindings and
recommendations.

From March 2007 through June 2009 fiemmittee held 3public meetingsreceived public
commentswas briefed on and discussed many aspects of water supply planning and managenaent
conducted outreach and educatial activities

Theregional water supply plabuiR& 2y G KS / 2 Y:¥Xey iindig@resimnfadiz¢gdR A y 3 &
after the recommendedegional plarbelow. Major relevant feature of the region, including a summar
of the water demand scenariparedescribed in Appendix 1 of the repo&ppendix 2orovides an
overviewof water supply planning and managent relevant toEas-Central lllinois.

RECOMMENDHREGIONAL 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 factorsGiven the time and resoues available, the Qomittee focused on the impacts
of withdrawingwater from the Mahomet Aquifer Steam and the major river basins to meet water
demand scenarios to 2050

The Committee has identified a set of guidelines for regional watpply planning and
management basionthe followingsix foundations

Self governance; Adaptive management; Shared responsibilities;
Sustainable water supplies; Sound science; formed public.
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The sustainability of water supplies is defined as the provisiaepéndable anédequate supplies
of cleanwater to meetthe demands of all usera a manner that can be maintained for an indefinite
time without causing unacceptable emmmental, economic, or social costs.

KEY COMPONENTS

Vision of the future

In the years ahead, others will view E&sntral Illinois aa model for regional water supply
planning and managementhis is becausetiure generations will inhetia legacy of responsible water
supply planning and management that will allow them to continue to be gt@dards andnanagers
rather than inheriting diminished resources and chronic problefie provision oflependable and
adequate supplies of cleanater for all users at reasonable econonaied environmental coswill
enhance public health and the quality of life, reduce conflict, and preserve and enhance economic,
agricultural and environmental resourcasd opportunities

Goal

The goal is to makeecommendatiors that will be adopted and implemented by stakeholders to
improve the planning and management of water supplies in-Easitral lllinois.

Planning and management standards

In order to protect aquiferssurface waterand ecosystemwhile allowing forthe development of
water resources, the Committee recommends a numberadiintarystandards for water supply
planning and management

1 Water suppies shouldcontinue to beplanned andnanagedo meet demandn compliance
with existing lawstegulations and property rightsvith due determination and
consideration of acceptable and/or unacceptable impacts

1 Water supplies should be planned and managed with enhanced regional cooperation and
coordination to address shared responsibilities amelinterests of future generations.
Enhanced regional cooperation and coordination should be achieved through voluntary
efforts in the spirit of seljovernance.

1 Withdrawals from the confined Mahomet Aquifshouldbe managed sdaiat head in any
well (pumping or norpumping) finished in the confined Mahomet Aquifer does not fall
below the top of the aquifer. i.e., there is no loss of saturated thickriessll be important
to monitor heads in pumping and ngpumping wells and provide a watégvel watchfor all
stakeholders.



The earlier evaluation of theustainability of pumping to capacity by lllinois American Water
(51.1 million gallons per day (mgd})ouldbe reevaluated to include additional withdrawals
from the Mahomet Aquifeby other comnunities and industries out to 205@ith
consideration é drawdown in pumping andon-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 protecdhifer,
surface waters and ecosystenwghile 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 unconfinegparts ofthe Mahomet Aquifer in the Havariaowlandsa standard(s)
should be developed and implemented to limit the reduction of saturated thickness in the
unconfined aquifer and protect surface teas and ecosystemsespecially in summer during
drought conditions, while allowing for groundwater development.

The Committee recommends thkéyaquiferrecharge areas, key stream reachasd
ecosystersensitivestream flowsbe identified and preserved and/or restored.

Water supply facilitieshould bedesigned, constructed and opéeal in a manner that
prevents unacceptable impacts to surface wateneluding streamflow and ater levels in
lakeswetlands and aquatic and riparian ecosystemkile providing sufficient water to
meet demandUnacceptable impacts need to be defined.

Criteria and ®ndards to protect theaquifersshouldbe reevaluated whewgriteria and a
standard(shre developed to protect surface watessd aquatic and riparian ecosystems
from possible unacceptable impacts of groundwater withdrawatee unacceptable
impacts are defined.

Public water supplies should bbeanaged tgrovide dependable and adequate supplies of
water during, at a minimumrecurrence of the multiyear droughtsof-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 watedemand to be able tprovide adequate suppis of water

during a droughbf-record, which can recur at any timemErgencyresponse plans for all
water supply facilitieshould be updated or prepared provide adequate supplies of water

in low-probability situations in which adeaqte wate supplies cannot be provided through
normal operationsand capacities

Hficiencies of water withdrawal, treatment, distribution and ya@&d use ofvater from
alternativesourceqsuch as reused watedetained stormwateyand conjunctive use of
surface water and groundwater) should imereasedThis should include obtaining
maximum feasible efficiencies in all existingmmittedand plannedwvater supply facilities,
which should be supplemented with additional faciliteedy as necessary to serve
anticipated water supply needklentification and uniform implementation dfest
management practicefor water supply facilities, where feasible, will halfinimizethe sum



of water supply system operating and capital investtneosts and increase water use
efficienciesand sustainabilityExamination of water pricing policies and practices may lead
to identification of additional strategies to reduce water demand.

1 Water supply facilitieshouldbe designed for staged or ir@nental construction, where
feasible, to permit maximum flexibility to accommodate changes in population and
economic growth, changes tachnology or water supply managementew scientific
understanding and possible new or revised management standards

1 A continuous process for water supply planning should be implementedegicial and
local water suppl plansshouldbe developed reviewed and updated at least every five
years.

1 All water supply managers and other stakeholders in the regimuldbe encouraged to
review aregional plan, suggest modifications, and become partners in regional water supply
planning and management.

ACTION ITEMS

The mainrecommendation is to establish a permanent process and structure for regional water
supply planningand managementnvolvinga diverse set of stakeholders.

The Committee recommends that the Mahomet Ader Consortiumretool to provide leadership,
administrative structure and process to fulfill an expanded role for regional water supply planning and
management in EasCentral lllinois.

1 The missiorshould be broadenetb include leadership and coordination of regional water
supply plannig and management activitiesfor surface wéer as well as groundwategin the
15-county region.

1 Membership of the Board of Directors and its Technical Advisors should be broadened to
include the type of stakeholder and geographical diversipresentedon the Regional Water
Supply Planning Committee.

1 The Mahomet Aquifer Consortium should estabhlstontinuous procesand structure for
regional water supply plannirgnd management to implementragional planinduding an
appropriatecommittee structureto engage stakeholders

1 Engage in a continuous process of regional water supply planning amaberaent and
implement a regional plan.

 BNER I RSNJ LJ NI A OA LI ( Asholld Beyencautagyed Smiektigsrdtded G A y 3 &
throughout the region.
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1 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 implemant
regional plan, the Committee recommealstwo strategiesto the Mahomet Aquifer Consortium, the
lllinois Department of Natural Resourceand the Uniersity of lllinois atUrbanaChampaign

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

1 The Uniersity of lllinois atJrbanaChampaigrs encouraged to consolidate and strengthen its
important role as a partner in regional water supply planning and management.

KEYFINDINGS

1 Demand for water and water withdrawals will increabksing different combinations of
assumptiors, a plausible range of increases in total surface water and groundwater withdrawals
in the region by 2050 (excluding electric power generation) is about 220Q@angd more than
modeled, normalweatherwithdrawals of about 340 mgith 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 regi@ithdrawals for electric power generation (the
large majority of which arefom surfacewaters and arenon-consumptive) could decrease by 7
percent to about 1,218 mgd or increase by 2 percent to about 1,342 mgd.

1 Under normal weather conditionsygundwater withdrawals from the Mahomet Aquifer are
reported to increase from about 220 mgd in@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 wouldncrease with some climate change scenarios.

1 An extreme climate scenario for water supplies would be a decrease in mean annual
precipitation, a recurrence of severe mujar droughts, and an increase in temperature. The
probability of such a scenario @arring is unkown. However, severe mulfiear droughtsnay
recur and pose 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 miti-year droughts also would provide protection against the adverse impacts of
possible climate change.

1 Even during periods of drought and with possible climate change, there is sufficient water in the
region to meet the future water demand scenarios doesed,provided that adequate
infrastructure and drought preparedness plans are developed and implemented and economic
and environmental costs can be tolerated.
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Withdrawingwater from rivers and aquiferstoring, treating, distributingvater, and
dischargingvaste water havesocial and economic benefits and economic andremmental
costs Determining how much water is to be withdrawn from different sources necessitates
balancing and weighing benefits against costs and risks.

Reservoirs arehie prime sources of water supply for Decatur, Danville, Springfield and
Bloomington.. f 22 YAy di2y Qa Odz2NNByld dza$S Atatdobyeldzi mH
in a droughtof-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 af6 percentyield estimate is

23.4 mgd. Due to increasing water demand and increasing sedimentation, all three cities will
have increasing water supply deficitaring droughts of recorh the future, unless additional
sources of supply are developed and/or demand is redubedatur could face the possibility of
water shortages within a single drought seasByn205Q Danville will have aater supply

deficit with the Baseline water demaradenario and a greater deft with the More Resource
Intensivewater demandscenario.

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

Y 3

of groundwater flow in some areas, and reduced baseflomamystreams¢ KS o dzf £ Qa Sé& S

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 dewaterddcally, wells finished in thesaquifers go dry, and water levels in
other wells drop below the pumps and will require pumps to be lowered to sustain yields.

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

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

Water supplies in EastCentral lllinois are planned and managed largely in piecemeal manner by
individual managers and local and stdgional authorities. There is no planning and
management process or structure for comprehensive water supply planning and eraaat
across the region.

The University of lllinois at Urbai@hampaign, through the lllinois State Water Survey, lllinois
State Geological Survey and other departments, provides valuable technical assistance for water
supply planning and management

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 neededcantinue toprovide benefits ando reduce costs and risks for
current and futureresidents of EasCentral lllinoisthoseoutside the regiorwho depend orgoods and
services producedah the region, and the environment.
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CONCLUSIONS

Many of the buildinglocks of sound water supply planning and management already are in place
We need to strengthen the blocks, add a few new qraexl reinforce the cement betweedhe blocks.
Adding planning and management at the regional level is the cement that can ienpoovmunication
and coordination among stakeholdebs ¢ KS / 2 YYAGGSS NBO2YYSyRa G2 G2RI
water supply plan that will allothem torealize the potentials of the water resources in the region,
shape their own futureandprovidea warthy inheritancefor 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 envanment, and threats to public welfare and economic development. These
threats can be avoided or minimized by implementing the recommemdgibnal plan.
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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-Sef @S N} I y OS NBlj dzA NBa a
participation and all to maintain opeminded, informed, just views of our persain community and
common welfae.
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1. INTRODUCTION

Purpose of the report

The purpose of this report is locument the development of plan for regional water supply
planning and managemeim EastCentral lllinois prepad by theRegional Water Supply Planning
Committee (the Committee).

Mandate

In Januar®006,Executive Order 20081 was issued by the Governdirecting theOffice d Water
Resources of th#linois 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 watesupply plans are to beeteloped in accordance with existing laws,
regulations and property right3.he lllinois Department of Natural Resources, assisted by the lllinois
State Water Survey and the lllinois State Geological Survey, selectgulibnty areas fompilot
planning: Northeastern lllinois and E&3éntral lllinoisA copy of the Executive Order is prowiden
page 5

The planning area and process

To mplement the Executive Ordethe Office of Water Resources of thiénois Department of
Natural Reourcessigned ahree-yearcontract withthe Mahomet Aquifer Consortiufiio complete
specified tasksor 15 countiesn EastCentral lllinoisVermilion, Iroquois, Ford, Champaign, McLean,
Macon, DeWitt, Piatt, Woodford, Tazewell, Mason, Logéenard, Cas and Sangamoriunding for
the crucial third year was not provided and this caused some important tasks in the work plan to be
curtailed.

The Committeghas 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 Watesebeation Districts. The members
also are balancedeographicallyy region as follows: West region (Cass, Loson,Menard,
Sangamopand Tazewell @inties); Central region (DeWitt, Macon, McLean, P&t Woodford
Counties); and East region (Chaaign,Ford, Iroquois, and VermilioroGnties).

The Executive Ordeatates that notivation for developingegional water supply plans is recognition
that the citizens of lllinois rely on surface water and groundwater for personaliogption, and
industries of the $ate use a significant amount of water for economic development. It also recognizes
GKFIG G0KS AYyONBlFaiAy3d RSYlFLyRa 2y LtftAy2AaQ 61 GSNI NB
conflicts béween users ana@dvesely affect the health of thetali S Q& ,@h& énsirbnghghiiand the



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

TheCommittee interprets the Executive Order to imply that regional water supply plans should
identify strategies for the reductioaof conflict andadverse impacts on public health, the economy and
the environment; hat is, watersupply 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 estiimates
conditions decades aheadwaysare open toquestion, 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 kbagaranalysis
would bequestionable. The Comittee is fully cognizant of majamcertanties associated with planning
to 2050 and midful of the future beyond 2050.

In developing a regional water supply pldhe Committee has drawn on the following information:
i) relevant laws, regulations and property rights; ii) the history of water supply planning; iii)
characteristics of theegion iv) scenarios of how much wateray be needed to 2050; @nalyses of the
impacts of drought and possible climate change on water demand and water suplyaliations of
the environmental impacts of withdrawing sufficient water to meet demanij;ciallenges and
opportunities for praviding additional sources of water and decreasing water demand; @hevaier
supply planningind managemenefforts in other states.

The Mahomet Aquifeand the overlyinghallowaquiferswithin the boundary of théburied
Mahomet Bedrock Vallegre referred to as the Mahomet Aquifer Systefttl. these aquifersre sand or
sand and gravelhe regional plan focuses on the Mahomeu#er Systemand the surfae waters of
the major river lasirs. A map of the region is shown in &ig 1.

Wittman Hydp Planning Associates, Inc. of Bloomington, Indiana, degdlfgr the Mahomet
Aquifer Consortium and the Committéleree scenarios of watatemands and watewithdrawals for
the region to 2050 Analyses ofhe sensitivity of water demands and wateithdrawals to climate
change and drougtdlso were conductedThe watedemand andvithdrawal scenarios and sensitivity
analyses are summarized in Appendof this report

The water demand study used historical data from individual water users as reportbd tllinois
State Water Survey and as provided to the consultgnsome facility managerbut these data were
not confirmed with individual users in all cases. Also, the water demand models used variables and
factors not necessarily used by individuadter operators in their planning effts. Therefore, regional,
county and sector water demand data in the water demand report and point withdrawal data provided
to the lllinois State Water Survdiely differ from individual wa S NJ dza S N& Q s;ltdeyargnoth y 3 NI &
intended to provide definitive future water withdrawals for individual operators, or a sufficient basis for
site-specific infrastructure planning. More deled data areneeded for sitespecific planning and
management.



The Committee utiied the best available data and information. Drawinglewater withdrawal
scenarios provided by Wittman Hydro Planning Associates, Inc. and geological data and information
provided by thellinois State Geological Survélye IllinoisState Water Survegonductedanalyses to
evaluatehow drought, climate change, watevithdrawals and discharges affect streamflow, reservoir
yield and groundwateavailability A final report from the State Surveys was not available for the
Committee's use; therefore, theommittee relied upon preliminary results in the form of draft
materials and PowerPoint presentationis climate records and climate scenarigspundwater flow
modeling resultsand surface water yield analységo form itsfindings andecommendations
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Figue 1. The Eastentral lllinois water supply planninggionz.

From March 2007 through June 2Q@% Committee held 3Ineetings received public comments,
and was briefed on and discussed many aspects of water supply planning and managemerthisJsing
information anddata and information provided by Wittman Hydro Planningo&&stes, Incandthe
lllinois State Geological Survey and the lllinois State N&ievey (theScientific Surveysthe
Committeedeveloped a plan for water supply planning and management in€Gastral lllinois. The
Committee also drew on earlier efforts at water supply planning and management in Illinois and
experiencs of other stdes that have degloped, and continue to develaggional water supply plans,
especially Texas

The Committee developed its own operating guidelif&dicy recommendations requidehe votes
of two thirds of the membergresent 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|llineis Department of
Natural Rsourcesand the Scientific Survegsnducted extensive outeech and educatioal 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 mataniate made available
via the Internet>>®. A draft final copy of the report was made availabledablic review and comment
for four weeks. Comments and suggestions received helped to strengthen the final report.

Report structure

The reportpresens the majao findings of the Committee (Chapd H 0 X GKS / 2YYAGGSSQa
recommendedegional water supply plan (Chaptera)di K S/ 2 Y ¥oRdusioBEiedter 4)
References are provided at the end of each chaptet each appendiA glosary and references for
additionalbackground informatiomre provided at the end of the report.

Two appendices are a&thed to the report: Appendix describes the major relevant featwsef the
region, including a summary of the water demand scenarios; Appendix 2 documents thg bist@ter
supply planning anthanagement in Illinois in general and E&@&ntral lllinois in particulaincluded in
Appendix 2 are summaries of relevant laws, regulations and property rights and refemations of
water agencies
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February 17, 2009).
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19, 2009).



EXECUTIVE ORDER 200®1

200601

EXECUTIVE ORDER FOR THE DEVELOPMENT
OF STATE AND REGIONAL W/STHRPLY PLANS

WHEREAShe citizens of lllinois rely on surfas@ater and groundwater for personal
consumption, and industries of the State use a significant amount of that water for economic
development; and

WHEREAS (G KS AYyONBlIaAay3a RSYlIyRa 2y LEftAYy2AaQ 6 G§SNJ NBa2 dzNI
may lead to conflictbetween the multiple water supply users and may adversely affect the

KSHftGK 2F GKS {Gl1d8Qa OAdGAT Sya La ¢Sttt a ROSNESt@ AYL
and

WHEREAShe quantity of surface water and groundwater in lllinois must be properlgssesl
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

WHEREAShe lllinois Interagency Coordinating Committee on Groundwater, the Hlidtite
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

WHEREAShe lllinois Integrated Water Quantity Planning and ManagetCommittee
recommends the development of regional aquifer and watershed plans for managing water
supplies;

THEREFORE, BE IT ORDERIEe following actions shall be executed:

Consistent with the authority granted to the Department of Natural Resesiunder the Rivers,

Lakes, and Streams Act, 615 ILCSb£eq and the Level of Lake Michigan Act, 615 ILCS

50/letseqz G KS I dzikK2NAGEe 2F GKS 5S8SLINIYSyid 2F bl ddzNIf wSa2d
under 20 ILCS 801/, the Office of Water Resouwgs, 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 angroperty 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 megement;

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

5



new entities, shall be organized for participation in the developtred 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 Oed 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 90@0



2. FINDINGS

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

Thea OKIF LJiSNJ 6S3IAya 6A0GK GKS /2YYAGGSSQa FAYRAy3Ia
storage of water in the environment. This is followed by findings related to climate variability and
change, present and future water demands and withdrawals, ingpaicgroundwater 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 organizatio 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

bl ddzNEQ& LI dzYoAy3d aeéaidSy atzonduiksgaduifershid rivierbas®idN a G 2 NJ
Water moveghrough the environment continuously at varying rates dependent upon climatic, soil and
geological conditionéigure 2 and Appendix 1). Variations ahdnges irclimate caus the amount of
water avalable in surface waters anshallowaquifersto varyover time.Spatial variations in saind
geologystronglyinfluence the flow of water through the environmegincludinggroundwvater
recharge, discharge andater storage, andreate spatial differencein theimpacts of withdrawing
water from aquifers and stream&nowedge of the water [hydrologic] cycle and intertwined water
supply issueprovides a ©undbasis for water supply planning and management

Condensation

Hydrologic Cye, Yo

Evapotranspiration

Infiltration

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, knowledde a
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 regulatectet water quality standards.

Climate

Precipitation and temperature are the most important céitic variables affeting water availability
and water demandwater demandgenerally increases with higher tempgure and lower precipitation;
the avaihbility of surfacewater and shallow groundwategenerally decreases with higher temperature
and lower precipitationin generalprolongedhot and dryweather conditions stresaater resources.

Historical climateecords indicatea high degree ofariablity from yearto-year and decad¢o-
decadein 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 tre 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 perdearease in runoff. Flow in many
small streams and recharge to ezsoirs and shallow aquifersiieduced duringperiods of drought

In selecting the magnitude and frequency of droughts to plan for, precipitation return periods often
are considered. For example, precipitation with-a-50 year return perioda 50year droughthas a 2
percent chance of occurring each year; precipiativith a in-100 year return perioda 100year
drought)has a 1 percent chance of occurring each year. In Illinois, summergbfagmber)
precipitaion with a 50year droughtis about 38 percent below norah (19712000), and with a 10§ear
droughtit isabout 42 percent below normalSpecified pecipitation amountscan be transformed into
streamflowamountsin each river basirthus allowing the hydrological impacts of climate variability and
change to be evaluated

The aailability of surface watesupplies 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 in1I9BBand2005 was a
drought year in many parts of the state. Statéde precipitation in 1988 averaged only 29.6 inch&s
percent below normal (1972000)¢ but 1988 was only theightdriest year on record More severe
12-month droughts and severe ulti-year doughts have occurred in the past, especially in the first 60
years of the 28 Century Drought conditions persisted from April 1952 through March 1957, the
longest recorded drought in lllinois histdryn 19531954, the worst drought on record for Spagfield,
runoff into Lake Springfield averaged only 0.1 inches, compared to 9.0 inches in an average year and 1.1
inches in the 1988989drought. For Decatur, the worst drought on record occurred in 22981 and
for Bloomington in 193994F. Treering analysis indicates a d@ar drought in the region from 1565
through 1574. It is multiyear droughts that have the greatest, lorepching, persistent impacts on
water availability. Generally high precipitation over the past few decades may have |ddlse a



perception and acceptance of low risk in waseipply planning andhanagement
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Figure 3Precipitation in the lllinois River watershed (top), streamflow in the lower lllinois River
(middle) and groundwater elevaticat Snicarte (bottom) are closely correlatedhe 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 asxfimonths water
storage or a 40year drought, there are no state requirements for water storage or drought
preparedness. Since the 1960s, lllinois State Water Survey sciamisengineerhave focused on
estimating yields associated with specific dyhtifrequencies, such ass@-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 empasis to estimating yields for specific drought frequencies, analyzing uncertainty in data
and methods, and providing confidence limits on yield estinfat&sceptance of a 90 percent
confidence limit provides a higher degree of confidence and less ns&tar supply planning and
management than a 50 percent confidence limit.

High temperature also reducegater availability but much less than a reduction in precipitatidin:
has been calculated thatn increase in temperature ofdegrees Fahrenheiff) results in only a few
percent decrease in rundffln 195256, average annual precipitation across lllinois was 18 percent
below I’rl1ormal and temperature was 2A.above normal; average annual runoff was 48 percent below
normat-.

Globalannual averagéemperature has increased over the past 150 years suchttieturrent
global averagéemperature is higher than at any time since the r@l" Gentury. Howeverannual
averageiemperature in lllinoisin recent decadeblas increased much less than the glodbadrage andit
is no warmer todayn lllinoisthan it was in the 1930s and 194@snual pecipitationin lllinoishas
increased markedly since the early™Dentury, but precipitation also wamgh in the19" Century
before decreasingear the end oflhte entury. Climate records indicate that the global temperature
trend has not been a consistent indicator of regional climate conditions in Iflinois

9



Geology and hydrology

Geologc and hydrologic conditions vary throughout the region and, together with climate
variations, have major implications for water supply (Appendix 1).

In the eastern half of the region, surface water supplies are limited byltowin headwaters and
few valleys suitable for reservoirs: east of Decatur, only Danville has a surface water supply; elsewhere,
there is great dependence on groundwater. In the western half of the region, streamflow generally is
higher and Decatur, Bloomington and Springfield have xeses.Reservoirs are designed to yield
specified amounts of water during specified drought periods. Reservoir yield can fall short of meeting
required water demand, if a drought occurs that is more severe than the drought planned for. In all
reservoirs, edimentation causes loss of storage capacity over time and environmentalists are concerned
about the ecological impacts of constructing and operating reservoirs.

Groundwater existgssentially everywhere, but nearly gloundwater withdrawalsn the regon
are fromsand and gravelquifers that have capability to transmit substantial quantities of watemap
of the estimated potential yield of sand and gravel aquifers in lllinois, expressed as recharge rates, is
available ahttp://www.isws.illinois.edu/wsp/figures.asp?id=7&pg=wsground

Throughout the region, discontinuous shallow aquifers are the source of some community and most
seltsupplied domestic water supplies. Water levels in these aquifers respond quickly to climate
variations: water levelsrop during periods of drought and rebound quickly when precipitation
increases. Aquifers, streams, lakes, reservoirs and wetlands are like batfthdamount of water in a
bathtub decreases as water is withdrawnlost, unless the faucefprecipitation) is turned on Across
lllinois, some 82 community groundwater supplies are at risk of water shortages under moderate to
severe drought conditions, including about a dozen in-Easttral lllinoi&

The withdrawal of groundwater always cmshead (watedevel) in a production well and
surrounding wells to decline aradcone of depression to form (Figure 4). The decline in head is called
drawdown. Where aquifers are physically connected, pumping water fronepatteconfined aquifer
can affectan overlyingshallow aquifer. For example, a well in Champaign finished in the Glasford
Aquifer is reportecby the lllinois State Water Survyp no longer yield water, probably due mainly to
extensive pumpig from neaby wells in the deeper Mahomet Aquifer (Appendix 1).

Well interference occurs when one well competes and interferes with the groundwater available to
another well drawing from the same or connected aquifer. A single high capacity well or a group of wells
pumping large amounts of water from a limited aquifer may stress the system. The cones of depression
associated with individual wells can merge to form a largersgibnal cone of depression: withdrawals
in and aroundChampaign County have formed a largersistenicone of depression tesof miles
acrossextendinginto neighboring counties. It is important to consider the cumulative impacts of
pumping groundwater from many wells in multiple jurisdictions.

Groundwater recharge occurs in all parts of tiegion, but at varying rates. Groundwatecharge
to the confinedMahomet Aquifer is impeded motgy thick,relatively impermeable layers of silt and
clay(till) than by changes in land cover, such as urbanizatlarthe lllinois State Water Survey
groundwater flow model, soils developed on the figeained till are assigned a recharge rate of 1.75
inches per yearalthough much of that water drains off to surface waters and does not recharge the
confined Mahomet Aquifér There is evidence that rectge to theconfinedMahomet Aquifer is
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greatest inareas where relatively impermeable layers of silt and clay are abserieakdge from

streams provides a large amount of water to the aquifer systeast of the Havanaowlandsn Mason

and Tazewell Couies, the Mahomet Aquifer islmostcompletely covered by tjlexcept in the narrow
alluvial valleys of soemajor streams. With the exception of four critical stream segments, the alluvial
sand deposits do not appear to be cmtted to the MahomeRquifer. The followindour key segments
appear toprovide a large amount of water to the aquifer system by direct leakage from the stream

T

T
T
T

The Middle Fork of the Vermilion River in northeastern Champaign County and eastern Ford
County;

The Sangamon Rivbetween Mahomet and Fisher;

The Sangamon River south of Monticello through Allerton Park; and

Sugar Creek near McLean.

Statewide naps of aquifer sensitivity to contaminatibhand potential for aquifer recharg@in
lllinois have been published’he map of potential aquifer recharggebased principally on surficial
textural classifications, so is qualitative
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Figure 4. Diagram to illust@tead elevationand creation of a cone of depression
when groundavater is pumpedirom anunconfinedaquifer. An unpumped water table
elevation of 460 feet is show(from the lllinois State Water Survey).

In the Havandowlandsthe geology and hydrology of the Mahomet Aquifer are diffetban in
the central and easter parts of theaquifer. Qrerlying relativelympermeabletills are absentn the
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Havana Lowlandsnd the aquifer is unconfined and behaves like a gteslponse shallow aquifer:

droughts and larggroundwvater withdrawals forcropirrigation insummer lowergroundwater levels

and create cones of depression, but water levels typically rebound after the growing season and with a
return to higher precipitation (Appendix 1y thelllinois State Water Surveyroundwater flow model,

soils in the dunal areas are assigned a aegh rate of 15.0 inches per yeand 8.8 inches per year

where there are thinfine-grainedlake-bed depositxovering themi. Due to sukregional variations in
geologicahnd hydrological conditions, drawdown (lowering of the water tabitejhe unconfired

aquiferin the HavanaLowlandds much less tharipr example drawdown (lowering of head) in the
confined Mahomet Aquifer i€hampaign County, even though withdrawals in the Halawdandsare

much greatet.

As noted above, surface waters and grousdiev are connected through the water cycle. Over time,
groundwater withdrawals are balanced by a reduction in groundwater storage, a reduction in natural
groundwater discharge to surface waters, and/or an increase in groundwater recharge. In general, an
aquifer is more able to support a large amount of water withdrawn from widely distributed wells rather
than from wells that are close together, although the economics of withdrawing, treating and
distributing water may favor the latter.

Water withdrawal and use

Water withdrawn and used in EaSentral lllinois meets domestic, commercial and industrial needs
in the region and the needs of people outside the region for some goods and services produced in the
region, such as agricultural products and eledty. Past, present and possible future water withdrawals
and use have been described in detail and are summarized in Append#igylfindings from the water
demand report are presented here.

The average amat of water withdrawn per persmeach day inthe region in2005for residential,
commercial, industrial and recreational uses and agriculture and irrigéaidjnsted to normal weather
and excluding electric power generation) was about 312 gallditgh water withdrawals for irrigation in
Mason andlazewell counties are a main reason why regioralgraged per capita water withdrawals
are so hjh. Average per capita water withdrawedm public water supplies in 2005 was 147 gallons.
Averaye per capita domestic water withdrawahs estimated to belzout 82 gallons per day. The
commercial and industrial sector also has its own water supplies, much of which is not for potable water
use.Withdrawals irthis selfsupplied sectoaveragel 160 gallongper employeegoer day in 2005.

Once water is withdrawit is distributed and used. Two types of water use are recogrjzed
consumptive use and neconsumptive uséWater consumption representéat part of water
withdrawn that is evaporated, transpired by plants, incorporated into products or crops, consoyned
humans or livestock, or otherwise removed from the immediate water environraedtis not available
for immediate or economical reus@lmost allwithdrawals for oncehrough, electric power generating
systemgepresent nosconsumptive use, becausearly allthe water withdrawn is returned to the
source after passing through the condensérstthermore,some of the water withdrawn for
commercia, industrial and public usedsois norrconsunptive, astreated waste water discharged to
surface waterss available for reuse\ large but undetermined portion of themallerwithdrawals for
three closedoop, electric power generatinglantsand water withdrawn for agricultural irrigatios
evaporated (consumed)Groundwater that is withdrawn, used, tresd and discharged to surface
waters is removed from aquifers, but is available for reuseaeivingsurface waters.
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In 25, population in the 15county region vas just over one million.ofal surface water and
groundwaterwithdrawalswere modeled to kb 339millions of gallons per dayngd). In fact, 2005 was a
drought year, especially in western parts of the region, and water withdrawals were repamted
estimatedto be about 120 mgd higher thanodeledwithdrawals adjusted to normal weather.

Adjuded to normal weatherpublic water supply sector withdrawals in 2005 weredeledto be
127 mgd, selbupplied domestic 8hgd, selfsuppliedcommerceand industry64 mgd,agriculture and
irrigation 139 mgdand 1,315 mgd were withdrawn for eleitt powergeneration. Tie electric power
generation seair withdrewthe most water but, as noted above, mostithdrawalsare for non
consumptive use

For all sectors combinedraundwater withdrawals from the Mahomet Aquifer in 2005 (adjusted to
normal weather comlitions) are simulatedo have been about 220 mgd

The above figures are for average day withdrawals throughout the year, but withdrawals generally
are higher in summer than in other seasons. Peak day withdrawals for public water supplies typically are
50 to 100 percent higher than annual average day withdrawals and up to a factor of 7 higher for
irrigation. In 2005a drought summer, peattay water withdrawals for irrigation in the Havabawlands
in Mason and Tazewell Counties weeported to bealmostone billion gallons.

Peak day demand plays a key role in water demand planning and management and most operators
have drought response plans. Title IV of thieois EnvironmentaProtection Acindicates that there
should be continuous operation and intenance of public water suppigstallationsin order to protect
the public from disease and to assure an adequate supply of pure water for all beneficialhises.
concept is carried forward in thidinoisPollution Control Board Rules, in particui#rl.101(Appendix
2). This could be interpreted @100 percent dependabilistandardfor public water suppliedn
general, continuous water supplies are planned for by developing capacity to supply water with a high
probability of meeting peak day demd; contingency or emergency response plans are implemented to
address unusual situationBerfect water supply deperability, meaning no chance of future shortfall,
generally is not optimal wheraater development costs are high

The historical record ofater conservation in the region is reported to show a slight declining trend
in regional per capita water withdrawails the public supply sectpalthough per capita water
withdrawals in 2005 werslightlyhigher than in 1990. Ithe selfsupplied commecial and industrial
sector, a conservation trend is reported to reflect gains in the efficiency in production processes and
technologies

A comprehensive, consistent, reasonably accurate and regularly updated inventory of water
withdrawals is necessafgr water supply planning and management. The lllinois State Water Survey
operates a voluntary water withdrawal reporting systerthe lllinois Water Inventory Program. Much
progress has been made and, even though some important data gaps remain andjffordime
program is unstable, the lllinois Water Inventory Program resiéhe best source dfiinoiswater
withdrawaldata.
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Future water demand and withdrawal scenarios

Many factorginteract to determine how mut water will be needed and will beithdrawn. A
plausible range of water withdrawal scenarios has been produoetliding consideration of drought
and climate chandeand are summarized iAppendix 1Key findings from the water demand report are
presented here.

Major drivers determiningvater withdrawals are the number of people living and working in the
region, the demand for products produced in the region, and the average amount of witlheirawn
per person.

Population in the 1&ounty region of EagEentral lllinois is expected tncrease from 1.03 million
in 2000 to 1.34 million in 205Qa 30 percent increase.

If the averageamount ofwater withdrawn per peison remaingonstantand popuation increases by
30 percent total water wihdrawals also will increase 39 percent.

If population increases or decreases by more or less than thgiaf80 percent and thaverage
amount of waer withdrawn per persomemains constant, water withdrawals will change by the
percentage change in population.

If population increasg by 30 percent and thaverageamount of wate withdrawn per person
increases or decreases, total water withdrawals will increase by 30 percent plus or mipes¢batge
change irthe average amount oiater withdrawn per person.

The major variablethat could result in a change in thaverageamount of wager withdrawn per
persan and, hence, total water withdrawals areported to behousehold income, the price of water,
drought, an increase in temperature, employment and productivity, new indus#iditfes, the number
of irrigatedacres, and water conservatiowater conservation and water prices probably are more
amenable to control than the other factors influencing water demand.

Demand for water and water withdrawals will increabksing diffeent combinations of
assumptionsa plausible range of increasestaial surface water and groundhater withdrawals in the
region by 2050 (excluding electric power generation) is aboQttd2120mgd more than 200fnodeled
normakweatherwithdrawalsof about 340 mgd This range of increase would be about 100 to 300 mgd
above 2005 reportednd estimatedvithdrawals of about 460 mgd, which was a drought year in parts of
the region.Withdrawals for electric power generatidthe large majority of which artsom surface
waters and arenon-consumptivelxould decrease by 7 percent &bout1,218 mgdor increase by 2
percent toabout 1,342 mgd.

Under normal weather conditionsr@gundwater withdrawals from the Mahomet Aquifer are
reported to increaserbm about220 mgd in 2005 to 26fgd in the Less Resme Intensive (LRI)
scenario in 2050, 28Mgd in he Baseline (BL) scengramd 300mgd in the More Resource Intensive
(MRI) scenarid Withdrawals would be much higher in a drought year, especiallirigation, and
would increase with some climate change scenarios
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Impacts of groundwater withdrawal

The lllinois State Water Survey, using data and a geological model provided by the lllinois State
Geological Survey, created a groundwater flow madalimulate the impacts okithdrawing water to
meet the threewater demand scenari@sAll increases in pumpage were assigned to existing high
capacity wells. A 95 percent confidence level for simulating heads is reported to be abbueef.
Simulations have not been conducted foorhestic selsupplied withdrawal®r pumping from possible
new wellfields in the Mahomet Aquifer to serve Bloomington, Springfield, and/or other communities
Recharge rates were adjusted up and down by 2 percent per decade to simulate the impacts of potential
future climate changé€s The modeling results are preliminary.

Pumping from the confined Mahomet Aquifer is greatest in Champaign County and drawdown
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wells (Figures 5 and 6Thed dzfefe@ficoncern is in Champaign County, b#tlicases head in the

Petro North observation (nepumping) well on Risg Road west of Champaign remains above the top

of the Mahomet Aquifer, i.e., the aidfer is not dewateredocally(Figure §. However,n a model cell in
northern Champaign, near the boundary of the aquifer, head in the MRI scenario is modeled to drop to
less than 25 fet above the top of the aquifeAvailable head above the top of the aquifer is greatest in
the LRI scenario and least in the MRI scenario.
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Figure 53mulated drawdown(feet) from 1930 to 2005 based on estimated
historicalwithdrawalsthat increasecver time’.
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Figure 6 Simulated drawdowrffeet) from 2005 t02050 for the MRI demanscenarid.

When simulating a 2040 pumping scenario bfl5mgd by lllinois American Wategwittman Hydro
Planning Associatetnc.concluded that such pumping would be sustainabést of Champaigfl
Conditions were considered to be sustainable as long as water levels were predicted to remain above
the top of the Mahomet Aquifer, i.e., the Mahomet Aquifer remains saturated. Howevéhjs
simulation, heads about thremiles to the east of the Petro North well drop to the top of the aquifer
and drop below the top of the aquifén a worstcase scenarid.e., the aquifer starts to become
unsaturated, or partiallgewatered. This anlgsis didnot include additional withdrawals from the
Mahomet Aquifer by other communities or industries out to 2040, or withdrawals from the Glasford
Aquifer. It was recognized that increased pumping by other users would add to the drawdown caused by
AYONBIASR LlzYLIAy3 2F mc YIR o0& LfftAy2Aa ! YSNAOLY
to yield water in the Champaign area and will exacerbate the effects of expansion of the ILAW source of
adzllLX e¢ @ !fazx A0 ¢ &shdldwwatereRBdzonedwill affedt so@eldcdl S NA y 3
wells and will ultimately reduce the capacity of the Mahomet Aquifer due to decreased vertical
f St 1'% 1ESi§ American Water concluded that this level of pumpigdllinois American Water and
the resulting impacts woulthe sustainable in Champaign Counfgee also Appendix 1].

Figure7 shows past, present and possible future head above the top of the Mahomet Aquifer
(elevation 515 feet) in the Petro North well. Head has declined about 8%iieet predevelopment
(1930) and is projected to continue to decline under all scenarios considered: the LRI, BL and MRI
scenarios to 2050inearextrapolation of the 1932007 trend in head to 2050, and a scenario of lllinois
Amerian Water pumping1.1 ngdin 2040 Head in this observation well some distance away from the
main production wells is expected to remain above the top of the aquifiso, keads in Illinois
AmericanWaterQ groduction wells typically drop an additionaD-30 feet during pumping A further
consideration is that data from thidlinois State Water Surveyroundwater flow model are for transient
simulations of average day withdrawals. Heads are expected to be somewhat lower under equilibrium
conditions and in summer, especially thg drought periods when water demand is higher. In some
wells, head at some locations could drop close to or below the top of the aquifer in some pumping
scenarios.
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