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EXECUTIVE SUMMARY 209 

 210 
East-Central Illinois is not facing an immediate water crisis, but the East-Central Illinois Water Supply 211 

Planning Committee (the Committee) is driven by a desire to avoid crises that sometimes plague other 212 
states and countries. A recent headline describes the water problems in the southeastern United States: 213 

 214 

ñGeorgia Water Woes: Drought Leads to Widespread Water Shortages ò 215 

 216 

The Committee believes strongly that stakeholders in the region can shape the future, rather than 217 
allowing runaway events to take control and crises to occur. A regional plan ς a framework for action 218 
and a series of action items ς provides a means to shape the future. It is the /ƻƳƳƛǘǘŜŜΩǎ belief that 219 
implementation of a regional plan can lead to more desirable headlines, such as: 220 

 221 

ñSustainable Water S upplies for East -Central Illinois ò 222 

 223 

 224 

MANDATE 225 

 226 
The regional plan has been developed by the Committee in compliance with Executive Order 2006-227 

01 issued by the Governor directing the Illinois Department of Natural Resources, in coordination with 228 
the Illinois State Water Survey, to engage in regional water supply planning. 229 

 230 
 231 

PLANNING PROCESS 232 

 233 
To implement the Executive Order, the Office of Water Resources of the Illinois Department of 234 

Natural Resources signed a contract with the Mahomet Aquifer Consortium to complete over a three-235 
year period specified tasks in a priority water quantity planning area for 15 counties in East-Central 236 
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Illinois: Vermilion, Iroquois, Ford, Champaign, McLean, Macon, DeWitt, Piatt, Woodford, Tazewell, 237 
Mason, Logan, Menard, Cass and Sangamon. The regional plan focuses on the Mahomet Aquifer System 238 
that underlies a large portion of the planning area together with the surface waters of the major river 239 
basins. Funding for the crucial third year was not provided and this caused some important tasks in the 240 
work plan to be curtailed. 241 

 242 
Wittman Hydro Planning Associates, Inc. of Bloomington, Indiana, developed for the Mahomet 243 

Aquifer Consortium and the Committee scenarios of how much water may be needed in the region to 244 
2050.  245 

 246 
Using the water demand data provided by Wittman Hydro Planning Associates, Inc. and geological 247 

data and information provided by the Illinois State Geological Survey, the Illinois State Water Survey 248 
conducted analyses to evaluate how drought, climate change, water withdrawals and discharges affect 249 
streamflow, reservoir yield and groundwater availability. Most of this work was conducted under 250 
contract with the Office of Water Resources of the Illinois Department of Natural Resources. A final 251 
report from the State Surveys was not available for the Committee's use; therefore, the Committee 252 
relied upon preliminary results in the form of draft materials and PowerPoint presentations on climate 253 
scenarios, groundwater flow modeling results, and surface water yield analyses to form its 254 
recommendations. 255 

 256 
From March 2007 through June 2009 the Committee held 31 public meetings, received public 257 

comments, was briefed on and discussed many aspects of water supply planning and management, and 258 
conducted outreach and educational activities.  259 

 260 
The regional water supply plan builŘǎ ƻƴ ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ ŦƛƴŘƛƴƎǎ: key findings are summarized 261 

after the recommended regional plan below. Major relevant features of the region, including a summary 262 
of the water demand scenarios, are described in Appendix 1 of the report. Appendix 2 provides an 263 
overview of water supply planning and management relevant to East-Central Illinois. 264 

 265 
 266 

RECOMMENDED REGIONAL WATER SUPPLY PLAN 267 

 268 
 269 

A FRAMEWORK FOR ACTION  270 
 271 
The Committee selected a strategic planning framework within which to construct a plan. Within 272 

this framework, the Committee considered a multitude of interconnected economic, social and 273 
environmental factors. Given the time and resources available, the Committee focused on the impacts 274 
of withdrawing water from the Mahomet Aquifer System and the major river basins to meet water 275 
demand scenarios to 2050.  276 

 277 
The Committee has identified a set of guidelines for regional water supply planning and 278 

management based on the following six foundations: 279 
 280 
 Self governance;                             Adaptive management;                          Shared responsibilities;       281 
Sustainable water supplies;          Sound science;                                           Informed public. 282 

 283 
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The sustainability of water supplies is defined as the provision of dependable and adequate supplies 284 
of clean water to meet the demands of all users in a manner that can be maintained for an indefinite 285 
time without causing unacceptable environmental, economic, or social costs. 286 

 287 
 288 

KEY COMPONENTS 289 
 290 

Vision of the future 291 

 292 

In the years ahead, others will view East-Central Illinois as a model for regional water supply 293 
planning and management. This is because future generations will inherit a legacy of responsible water 294 
supply planning and management that will allow them to continue to be good stewards and managers, 295 
rather than inheriting diminished resources and chronic problems. The provision of dependable and 296 
adequate supplies of clean water for all users at reasonable economic and environmental cost will 297 
enhance public health and the quality of life, reduce conflict, and preserve and enhance economic, 298 
agricultural and environmental resources and opportunities. 299 
 300 
 301 

Goal 302 

 303 

The goal is to make recommendations that will be adopted and implemented by stakeholders to 304 
improve the planning and management of water supplies in East-Central Illinois.  305 

 306 
 307 

Planning and management standards 308 
 309 
In order to protect aquifers, surface waters and ecosystems while allowing for the development of 310 

water resources, the Committee recommends a number of voluntary standards for water supply 311 
planning and management. 312 

 313 

¶ Water supplies should continue to be planned and managed to meet demand in compliance 314 
with existing laws, regulations and property rights, with due determination and 315 
consideration of acceptable and/or unacceptable impacts. 316 

 317 

¶ Water supplies should be planned and managed with enhanced regional cooperation and 318 
coordination to address shared responsibilities and the interests of future generations. 319 
Enhanced regional cooperation and coordination should be achieved through voluntary 320 
efforts in the spirit of self-governance. 321 

 322 

¶ Withdrawals from the confined Mahomet Aquifer should be managed so that head in any 323 
well (pumping or non-pumping) finished in the confined Mahomet Aquifer does not fall 324 
below the top of the aquifer. i.e., there is no loss of saturated thickness. It will be important 325 
to monitor heads in pumping and non-pumping wells and provide a water-level watch for all 326 
stakeholders. 327 

 328 

¶ The earlier evaluation of the sustainability of pumping to capacity by Illinois American Water 329 
(51.1 million gallons per day (mgd)) should be reevaluated to include additional withdrawals 330 
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from the Mahomet Aquifer by other communities and industries out to 2050, with 331 
consideration of drawdown in pumping and non-pumping wells. 332 

 333 

¶ The transition zone between the confined and unconfined parts of the Mahomet Aquifer 334 
should be defined and an appropriate standard(s) be developed to protect the aquifer, 335 
surface waters and ecosystems, while allowing for groundwater development. 336 

 337 

¶ A standard(s) should be set to protect shallow confined aquifers, surface waters and 338 
ecosystems, while allowing for groundwater development. 339 

 340 

¶ In the unconfined parts of the Mahomet Aquifer in the Havana Lowlands, a standard(s) 341 
should be developed and implemented to limit the reduction of saturated thickness in the 342 
unconfined aquifer and protect surface waters and ecosystems, especially in summer during 343 
drought conditions, while allowing for groundwater development. 344 
 345 

¶ The Committee recommends that key aquifer recharge areas, key stream reaches, and 346 
ecosystem-sensitive stream flows be identified and preserved and/or restored.  347 

 348 

¶ Water supply facilities should be designed, constructed and operated in a manner that 349 
prevents unacceptable impacts to surface waters, including streamflow and water levels in 350 
lakes, wetlands and aquatic and riparian ecosystems, while providing sufficient water to 351 
meet demand. Unacceptable impacts need to be defined. 352 

 353 

¶ Criteria and standards to protect the aquifers should be reevaluated when criteria and a 354 
standard(s) are developed to protect surface waters and aquatic and riparian ecosystems 355 
from possible unacceptable impacts of groundwater withdrawals, once unacceptable 356 
impacts are defined. 357 

 358 

¶ Public water supplies should be managed to provide dependable and adequate supplies of 359 
water during, at a minimum, recurrence of the multi-year droughts-of-record similar to 360 
those that occurred in the 1930s and 1950s. A 90 percent confidence level should be used 361 
for yields. Bloomington, Decatur and Springfield urgently need additional sources of water 362 
and/or need to reduce water demand to be able to provide adequate supplies of water 363 
during a drought-of-record, which can recur at any time. Emergency response plans for all 364 
water supply facilities should be updated or prepared to provide adequate supplies of water 365 
in low-probability situations in which adequate water supplies cannot be provided through 366 
normal operations and capacities. 367 

 368 

¶ Efficiencies of water withdrawal, treatment, distribution and use, and use of water from 369 
alternative sources (such as reused water, detained stormwater, and conjunctive use of 370 
surface water and groundwater) should be increased. This should include obtaining 371 
maximum feasible efficiencies in all existing, committed and planned water supply facilities, 372 
which should be supplemented with additional facilities only as necessary to serve 373 
anticipated water supply needs. Identification and uniform implementation of best 374 
management practices for water supply facilities, where feasible, will help minimize the sum 375 
of water supply system operating and capital investment costs and increase water use 376 
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efficiencies and sustainability. Examination of water pricing policies and practices may lead 377 
to identification of additional strategies to reduce water demand.  378 

 379 

¶ Water supply facilities should be designed for staged or incremental construction, where 380 
feasible, to permit maximum flexibility to accommodate changes in population and 381 
economic growth, changes in technology for water supply management, new scientific 382 
understanding, and possible new or revised management standards.  383 

 384 

¶ A continuous process for water supply planning should be implemented and regional and 385 
local water supply plans should be reviewed and updated at least every five years. 386 
 387 

¶ All water supply managers and other stakeholders in the region should be encouraged to 388 
review a regional plan, suggest modifications, and become partners in regional water supply 389 
planning and management. 390 

 391 
 392 

ACTION ITEMS 393 
 394 

The main recommendation is to establish a permanent process and structure for regional water 395 

supply planning and management involving a diverse set of stakeholders.  396 

 397 

The Committee recommends that the Mahomet Aquifer Consortium retool to provide leadership, 398 

administrative structure and process to fulfill an expanded role for regional water supply planning and 399 

management in East-Central Illinois.  400 

 401 

¶ The mission should be broadened to include leadership and coordination of regional water 402 
supply planning and management activities  ς  for surface water as well as groundwater ς in the 403 
15-county region. 404 

 405 

¶ Membership of the Board of Directors and its Technical Advisors should be broadened to 406 
include the type of stakeholder and geographical diversity represented on the Regional Water 407 
Supply Planning Committee. 408 
 409 

¶ The Mahomet Aquifer Consortium should establish a continuous process and structure for 410 
regional water supply planning and management to implement a regional plan, including an 411 
appropriate committee structure. 412 
 413 

¶ Engage in a continuous process of regional water supply planning and management and 414 
implement a regional plan. 415 
 416 

¶ BǊƻŀŘŜǊ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ aŜƳōŜǊǎΩ ƳŜŜǘƛƴƎǎ should be encouraged and meetings rotated 417 
throughout the region. 418 
 419 

¶ To be effective, the Mahomet Aquifer Consortium will need a permanent staff and appropriate 420 
financial and operating resources.  421 

 422 
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While encouraging the Mahomet Aquifer Consortium to identify its own means to implement the 423 

regional plan, the Committee recommends two strategies to the Mahomet Aquifer Consortium, the 424 

Illinois Department of Natural Resources, and the University of Illinois at Urbana-Champaign. 425 

 426 

¶ As a critical early step, the Mahomet Aquifer Consortium is encouraged to identify its resource 427 
needs and to take action to secure them. Stable and adequate funding from state government 428 
and local entities is needed to support efforts to implement the regional plan. Federal funds also 429 
should be pursued as a possible source. 430 
 431 

¶ The University of Illinois at Urbana-Champaign is encouraged to consolidate and strengthen its 432 
important role as a partner in regional water supply planning and management.  433 

 434 

 435 

KEY FINDINGS 436 
 437 

¶ Demand for water and water withdrawals will increase. Using different combinations of 438 
assumptions, a plausible range of increases in total surface water and groundwater withdrawals 439 
in the region by 2050 (excluding electric power generation) is about 220 to 420 mgd more than 440 
modeled, normal-weather withdrawals of about 340 mgd in 2005. This range of increase would 441 
be about 100 to 300 mgd above 2005 reported and estimated withdrawals of about 460 mgd, 442 
which was a drought year in parts of the region. Withdrawals for electric power generation (the 443 
large majority of which are non-consumptive) could decrease by 7 percent to about 1,218 mgd 444 
or increase by 2 percent to about 1,342 mgd. 445 

 446 

¶ Under normal weather conditions, groundwater withdrawals from the Mahomet Aquifer are 447 
reported to increase from about 220 mgd in 2005 to 260 mgd in the Less Resource Intensive 448 
(LRI) scenario in 2050, 280 mgd in the Baseline (BL) scenario, and 300 mgd in the More Resource 449 
Intensive (MRI) scenario. Withdrawals would be much higher in a drought year, especially for 450 
irrigation, and would increase with some climate change scenarios. 451 
 452 

¶ An extreme climate scenario for water supplies would be a decrease in mean annual 453 
precipitation, a recurrence of severe multi-year droughts, and an increase in temperature. The 454 
probability of such a scenario occurring is unknown. However, severe multi-year droughts are 455 
likely to recur and pose a great threat to water availability and some water supplies in the 456 
region, especially those from surface waters and shallow aquifers. Building capacity to be 457 
prepared for severe multi-year droughts also would provide protection against the adverse 458 
impacts of possible climate change. 459 

 460 

¶ Even during periods of drought and with possible climate change, there is sufficient water in the 461 
region to meet the future water demand scenarios considered, provided that adequate 462 
infrastructure and drought preparedness plans are developed and implemented and economic 463 
and environmental costs can be tolerated. 464 

 465 

¶ Withdrawing water from rivers and aquifers, storing, treating, distributing water, and 466 
discharging waste water have social and economic benefits and economic and environmental 467 
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costs. Determining how much water is to be withdrawn from different sources necessitates 468 
balancing and weighing benefits against costs and risks. 469 

 470 

¶ Reservoirs are the prime sources of water supply for Decatur, Danville, Springfield and 471 
Bloomington.  .ƭƻƻƳƛƴƎǘƻƴΩǎ ŎǳǊǊŜƴǘ ǳǎŜ ƛǎ ŀōƻǳǘ мн ƳƎŘ ŀƴŘ ǘƘŜ фл ǇŜǊŎŜƴǘ Ŝǎtimate of yield 472 
in a drought-of-record is 11.0 mgd. Decatur currently uses about 37 mgd and the 90 percent 473 
yield estimate is 34.6 mgd. Springfield uses about 32 mgd and its 90 percent yield estimate is 474 
23.4 mgd. Due to increasing water demand and increasing sedimentation, all three cities will 475 
have increasing water supply deficits in the future unless additional sources of supply are 476 
developed and/or demand is reduced. By 2050, Danville will have a water supply deficit with the 477 
Baseline water demand scenario and a greater deficit with the More Resource Intensive water 478 
demand scenario. 479 

 480 

¶ Withdrawing sufficient water from aquifers to meet demands to 2050 results in increasing 481 
drawdown of heads in wells finished in the aquifers, expanding cones of depression, a reversal 482 
ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ Ŧƭƻǿ ƛƴ ǎƻƳŜ ŀǊŜŀǎΣ ŀƴŘ ǊŜŘǳŎŜŘ ōŀǎŜŦƭƻǿ ƛƴ ǎǘǊŜŀƳǎΦ ¢ƘŜ ōǳƭƭΩǎ ŜȅŜ ƻŦ ŎƻƴŎŜǊƴ 483 
is in Champaign County, where drawdown could lower head in some wells to less than 50 feet 484 
above the top of the Mahomet Aquifer in some scenarios. Some shallow aquifers increasingly 485 
are dewatered locally, wells finished in these aquifers go dry, and water levels in other wells 486 
drop below the pumps and will require pumps to be lowered to sustain yields.  487 
 488 

¶ The possibility of a slight increase in water withdrawals for electric power generation does not 489 
appear to create a problem, although projections of future electricity demand and associated 490 
water withdrawals are highly uncertain. 491 

 492 

¶ The concept of the sustainability of water supplies is not uniformly or comprehensively 493 
integrated in water supply management plans in the region. 494 
 495 

¶ Water supplies in East-Central Illinois are planned and managed largely in piecemeal manner by 496 
individual managers and local and sub-regional authorities. There is no planning and 497 
management process or structure for comprehensive water supply planning and management 498 
across the region.  499 

 500 

¶ The University of Illinois at Urbana-Champaign, through the Illinois State Water Survey, Illinois 501 
State Geological Survey and other departments, provides valuable technical assistance for water 502 
supply planning and management  503 

 504 

¶ The public and many local decision makers have limited understanding of water supply issues 505 
and often are misinformed.   506 
 507 

Based on the above findings, the Committee concludes that improvements in regional water supply 508 
planning and management are needed to continue to provide benefits and to reduce costs and risks for 509 
current and future residents of East-Central Illinois, those outside the region who depend on goods and 510 
services produced in the region, and the environment. 511 

 512 
 513 
 514 
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CONCLUSIONS 515 

 516 

Many of the building blocks of sound water supply planning and management already are in place. 517 
We need to strengthen the blocks, add a few new ones, and reinforce the cement between the blocks. 518 
Adding planning and management at the regional level is the cement that can improve communication 519 
and coordination among stakeholdersΦ ¢ƘŜ /ƻƳƳƛǘǘŜŜ ǊŜŎƻƳƳŜƴŘǎ ǘƻ ǘƻŘŀȅΩǎ ǎǘŀƪŜƘƻƭŘŜǊǎ ŀ ǊŜƎƛƻƴŀƭ 520 
water supply plan that will allow them to realize the potentials of the water resources in the region, 521 
shape their own future, and provide a worthy inheritance for future generations.   522 

 523 
In the absence of improved water supply planning and management, the Committee believes that 524 

future generations in the region face increased threats of water conflicts, crisis management, 525 
degradation of the environment, and threats to public welfare and economic development. These 526 
threats can be avoided or minimized by implementing the recommended regional plan.  527 

 528 

The Foreword to the 1967 state water plan ōŜƎŀƴ ǿƛǘƘ ǘƘŜ ŀǎǎŜǊǘƛǾŜ ǎǘŀǘŜƳŜƴǘ ǘƘŀǘ άLƭlinois must 529 
plan the long-range development of its water resƻǳǊŎŜǎΣ ƛŦ ǘƘŜ ǎǘŀǘŜ ƛǎ ǘƻ ƳŜŜǘ ǘƘŜ ƴŜŜŘǎ ƻŦ ǘƘŜ ŦǳǘǳǊŜΦέ 530 
Forty two years later, that challenge remains. 531 
 532 

A plan with no new laws or regulations and voluntary participation is perhaps more challenging to 533 
implement than having to comply with new laws or regulations. Self-ƎƻǾŜǊƴŀƴŎŜ ǊŜǉǳƛǊŜǎ ǎǘŀƪŜƘƻƭŘŜǊǎΩ 534 
participation and all to maintain open-minded, informed, just views of our personal, community and 535 
common welfare.536 
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 537 

1. INTRODUCTION 538 

 539 

 540 

Purpose of the report 541 

 542 

The purpose of this report is to document the development of a plan for regional water supply 543 
planning and management in East-Central Illinois prepared by the Regional Water Supply Planning 544 
Committee (the Committee). 545 

 546 

 547 

Mandate 548 

 549 

In January 2006, Executive Order 2006-01 was issued by the Governor directing the Office of Water 550 
Resources of the Illinois Department of Natural Resources, in coordination with the Illinois State Water 551 
Survey, to define a comprehensive program for state and regional water supply planning and 552 
management1. Regional water-supply plans are to be developed in accordance with existing laws, 553 
regulations and property rights. The Illinois Department of Natural Resources, assisted by the Illinois 554 
State Water Survey and the Illinois State Geological Survey, selected two priority areas for pilot 555 
planning: Northeastern Illinois and East-Central Illinois. A copy of the Executive Order is provided on 556 
page 5. 557 

 558 

 559 

The planning area and process 560 

 561 

To implement the Executive Order, the Office of Water Resources of the Illinois Department of 562 
Natural Resources signed a three-year contract with the Mahomet Aquifer Consortium to complete 563 
specified tasks for 15 counties in East-Central Illinois: Vermilion, Iroquois, Ford, Champaign, McLean, 564 
Macon, DeWitt, Piatt, Woodford, Tazewell, Mason, Logan, Menard, Cass and Sangamon.  Funding for 565 
the crucial third year was not provided and this caused some important tasks in the work plan to be 566 
curtailed. 567 

 568 
The Committee3 has twelve members, one each from the following interest areas: Agriculture, Small 569 

Business, Public, Water Authorities, Water Utilities, Municipal, Environmental, County, Rural Water 570 
Districts, Industry, Electric Generating Utilities, and Soil and Water Conservation Districts. The members 571 
also are geographically balanced by region as follows: West region (Cass, Logan, Mason, Menard, 572 
Sangamon, and Tazewell Counties); Central region (DeWitt, Macon, McLean, Piatt, and Woodford 573 
Counties); and East region (Champaign, Ford, Iroquois, and Vermilion Counties). 574 

 575 

The Executive Order states that motivation for developing regional water supply plans is recognition 576 
that the citizens of Illinois rely on surface water and groundwater for personal consumption, and 577 
industries of the state use a significant amount of water for economic development. It also recognizes 578 
ǘƘŀǘ ǘƘŜ ƛƴŎǊŜŀǎƛƴƎ ŘŜƳŀƴŘǎ ƻƴ LƭƭƛƴƻƛǎΩ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ŘǊought may lead to 579 
conflicts between users and adversely affect the health of the sǘŀǘŜΩǎ ŎƛǘƛȊŜƴǎ, the environment and the 580 
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economy. Further, it is stated that the quantity of surface water and groundwater in Illinois must be 581 
assessed properly through a sound planning process as an essential part of any responsible, 582 
economically viable and secure water supply development. 583 

 584 

The Committee interprets the Executive Order to imply that regional water supply plans should 585 
identify strategies for the reduction of conflict and adverse impacts on public health, the economy and 586 
the environment; that is, water supply plans should be developed to enhance public health, economic 587 
development and environmental protection. 588 

 589 

The time horizon selected for the study is 2050. The accuracy and usefulness of estimates of 590 
conditions decades ahead always are open to question, but 2050 was chosen as it reflects two 591 
generations in the future. The study thus requires consideration of the needs of at least two future 592 
generations as well as those of the current population. Although some issues may require consideration 593 
of a more distant future, uncertainties increase over time and the usefulness of longer-term analysis 594 
would be questionable. The Committee is fully cognizant of major uncertainties associated with planning 595 
to 2050 and mindful of the future beyond 2050. 596 

 597 

In developing a regional water supply plan, the Committee has drawn on the following information: 598 
i) relevant laws, regulations and property rights; ii) the history of water supply planning; iii) 599 
characteristics of the region; iv) scenarios of how much water may be needed to 2050; v) analyses of the 600 
impacts of drought and possible climate change on water demand and water supply; vi) evaluations of 601 
the environmental impacts of withdrawing sufficient water to meet demand; vii) challenges and 602 
opportunities for providing additional sources of water and decreasing water demand; and viii) water 603 
supply planning and management efforts in other states.  604 

 605 

The Mahomet Aquifer and the overlying shallow aquifers within the boundary of the buried 606 
Mahomet Bedrock Valley are referred to as the Mahomet Aquifer System. All these aquifers are sand or 607 
sand and gravel. The regional plan focuses on the Mahomet Aquifer System and the surface waters of 608 
the major river basins. A map of the region is shown in Figure 1. 609 

 610 

Wittman Hydro Planning Associates, Inc. of Bloomington, Indiana, developed for the Mahomet 611 
Aquifer Consortium and the Committee three scenarios of water demands and water withdrawals for 612 
the region to 20504. Analyses of the sensitivity of water demands and water withdrawals to climate 613 
change and drought also were conducted. The water demand and withdrawal scenarios and sensitivity 614 
analyses are summarized in Appendix 1 of this report. 615 

 616 

The water demand study used historical data from individual water users as reported to the Illinois 617 
State Water Survey and as provided to the consultant by some facility managers, but these data were 618 
not confirmed with individual users in all cases. Also, the water demand models used variables and 619 
factors not necessarily used by individual water operators in their planning efforts. Therefore, regional, 620 
county and sector water demand data in the water demand report and point withdrawal data provided 621 
to the Illinois State Water Survey likely differ from individual waǘŜǊ ǳǎŜǊǎΩ ǇƭŀƴƴƛƴƎ ǊŜǎǳƭǘǎΤ ǘƘŜȅ are not 622 
intended to provide definitive future water withdrawals for individual operators, or a sufficient basis for 623 
site-specific infrastructure planning. More detailed data are needed for site-specific planning and 624 
management. 625 

 626 
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The Committee utilized the best available data and information. Drawing on the water withdrawal 627 
scenarios provided by Wittman Hydro Planning Associates, Inc. and geological data and information 628 
provided by the Illinois State Geological Survey, the Illinois State Water Survey conducted analyses to 629 
evaluate how drought, climate change, water withdrawals and discharges affect streamflow, reservoir 630 
yield and groundwater availability. A final report from the State Surveys was not available for the 631 
Committee's use; therefore, the Committee relied upon preliminary results in the form of draft 632 
materials and PowerPoint presentations on climate records and climate scenarios, groundwater flow 633 
modeling results, and surface water yield analyses5,6  to form its recommendations. 634 
 635 

  636 
 637 

Figure 1. The East-Central Illinois water supply planning region
2
. 638 

 639 

From March 2007 through June 2009, the Committee held 31 meetings, received public comments, 640 
and was briefed on and discussed many aspects of water supply planning and management. Using this 641 
information and data and information provided by Wittman Hydro Planning Associates, Inc. and the 642 
Illinois State Geological Survey and the Illinois State Water Survey (the Scientific Surveys), the 643 
Committee developed a plan for water supply planning and management in East-Central Illinois. The 644 
Committee also drew on earlier efforts at water supply planning and management in Illinois and 645 
experiences of other states that have developed, and continue to develop regional water supply plans, 646 
especially Texas7.  647 

 648 

The Committee developed its own operating guidelines. Policy recommendations required the votes 649 
of two thirds of the members present for approval. 650 

 651 

To inform the public about water supply planning and management and the activities of the 652 
Committee, members of the Committee, the Mahomet Aquifer Consortium, the Illinois Department of 653 
Natural Resources and the Scientific Surveys conducted extensive outreach and educational activities.  654 



 

4 
 

Meetings and agendas were announced and were open to the public, brochures and reports were 655 
distributed, and copies of presentations, contact information and other materials were made available 656 
via the Internet2,3,6. A draft final copy of the report was made available for public review and comment 657 
for four weeks. Comments and suggestions received helped to strengthen the final report. 658 

 659 

 660 

Report structure 661 

 662 

The report presents the majoǊ ŦƛƴŘƛƴƎǎ ƻŦ ǘƘŜ /ƻƳƳƛǘǘŜŜ ό/ƘŀǇǘŜǊ нύΣ ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ 663 
recommended regional water supply plan (Chapter 3) and ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ conclusions (Chapter 4).  664 
References are provided at the end of each chapter and each appendix. A glossary and references for 665 
additional background information are provided at the end of the report. 666 

 667 

Two appendices are attached to the report: Appendix 1 describes the major relevant features of the 668 
region, including a summary of the water demand scenarios; Appendix 2 documents the history of water 669 
supply planning and management in Illinois in general and East-Central Illinois in particular. Included in 670 
Appendix 2 are summaries of relevant laws, regulations and property rights and relevant functions of 671 
water agencies. 672 

 673 
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   EXECUTIVE ORDER 2006-01 701 
  702 

     703 
 704 
 705 

2006-01 706 
 707 

EXECUTIVE ORDER FOR THE DEVELOPMENT 708 
OF STATE AND REGIONAL WATER-SUPPLY PLANS 709 

 710 
WHEREAS, the citizens of Illinois rely on surface water and groundwater for personal 711 
consumption, and industries of the State use a significant amount of that water for economic 712 
development; and 713 
 714 
WHEREASΣ ǘƘŜ ƛƴŎǊŜŀǎƛƴƎ ŘŜƳŀƴŘǎ ƻƴ LƭƭƛƴƻƛǎΩ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ŘǊƻǳƎht 715 
may lead to conflicts between the multiple water supply users and may adversely affect the 716 
ƘŜŀƭǘƘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ŎƛǘƛȊŜƴǎ ŀǎ ǿŜƭƭ ŀǎ ŀŘǾŜǊǎŜƭȅ ƛƳǇŀŎǘƛƴƎ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǘƘŜ ŜŎƻƴƻƳȅΤ 717 
and 718 
 719 
WHEREAS, the quantity of surface water and groundwater in Illinois must be properly assessed 720 
through a sound planning process as an essential part of any responsible, economically viable 721 
and secure water supply development for the citizens of the State; and 722 
 723 
WHEREAS, the Illinois Interagency Coordinating Committee on Groundwater, the Illinois State 724 
Water Survey, and the Illinois State Water Plan Task Force have identified the Priority Water 725 
Quantity Planning Areas that are most at risk for water shortages and conflicts; and 726 
 727 
WHEREAS, the Illinois Integrated Water Quantity Planning and Management Committee 728 
recommends the development of regional aquifer and watershed plans for managing water 729 
supplies; 730 
 731 
THEREFORE, BE IT ORDERED that the following actions shall be executed: 732 
 733 
Consistent with the authority granted to the Department of Natural Resources under the Rivers, 734 
Lakes, and Streams Act, 615 ILCS 5/5 et seq. and the Level of Lake Michigan Act, 615 ILCS 735 
50/1 et seq.Σ ǘƘŜ ŀǳǘƘƻǊƛǘȅ ƻŦ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΩ hŦŦƛŎŜ ƻŦ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ 736 
under 20 ILCS 801/5-5, the Office of Water Resources, in coordination with the State Water 737 
Survey, shall: 738 
 739 
1. Define a comprehensive program for state and regional water supply planning and 740 
management and develop a strategic plan for its implementation consistent with existing 741 
laws, regulations and property rights, 742 
 743 
2. Provide for public review of the draft strategic plan for a water supply planning and 744 
management program; 745 
 746 
3. Establish a scientific basis and an administrative framework for implementing state and 747 
regional water supply planning and management; 748 
 749 
4. Develop a package of financial and technical support for, and encouragement of, locally 750 
based regional water supply planning committees. These committees, whether existing or 751 
new entities, shall be organized for participation in the development and approval of regional 752 
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plans in the Priority Water Quantity Planning areas; 753 
 754 
5. By December 31, 2006, ensure that Regional Water Quantity Plans are in process for at least 755 
two Priority Water Quantity Planning Areas. 756 
 757 
EFFECTIVE DATE 758 
 759 
This Executive Order shall be in full force and effect upon its filing with the 760 
Secretary of State. 761 
 762 
___________________________ 763 
Rod R. Blagojevich, Governor 764 
 765 
Issued by Governor: January 9, 2006 766 
Filed with Secretary of State: January 9, 2006 767 
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2. FINDINGS 768 

 769 

 770 

Findings are important facts, issues and challenges related to water supply planning and 771 
management in East-Central Illinois identified by the Committee. Findings subsequently provide a basis 772 
for recommending a regional water supply plan (Chapter 3).  773 

 774 
¢Ƙƛǎ ŎƘŀǇǘŜǊ ōŜƎƛƴǎ ǿƛǘƘ ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ ŦƛƴŘƛƴƎǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ Ŧƭƻǿ ƻŦ ǿŀǘŜǊ ǘƘǊƻǳƎƘ ŀƴŘ ǘƘŜ 775 

storage of water in the environment. This is followed by findings related to climate variability and 776 
change, present and future water demands and withdrawals, impacts of groundwater withdrawals, 777 
future water availability, the costs and benefits of water withdrawals, and the balance among water 778 
availability, demand and supply. Findings related to current laws, regulations and property rights, 779 
institutional organization and governance, and technical assistance then are presented. A summary of 780 
key findings is provided at the end of the chapter, followed by conclusions. 781 

 782 
 783 

The water cycle 784 
 785 
bŀǘǳǊŜΩǎ plumbing system consists of water storage vessels and conduits ς aquifers and river basins. 786 

Water moves through the environment continuously at varying rates dependent upon climatic, soil and 787 
geological conditions (Figure 2 and Appendix 1). Variations and changes in climate cause the amount of 788 
water available in surface waters and shallow aquifers to vary over time. Spatial variations in soil and 789 
geology strongly influence the flow of water through the environment ς including groundwater 790 
recharge, discharge and water storage, and create spatial differences in the impacts of withdrawing 791 
water from aquifers and streams. Knowledge of the water [hydrologic] cycle and intertwined water 792 
supply issues provides a sound basis for water supply planning and management1. 793 

 794 
 795 

 796 
 797 

Figure 2. The water [hydrologic] cycle (from the Illinois State Water Survey). 798 
  799 
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Healthy aquatic and riparian ecosystems are essential components of the natural water 800 
infrastructure and it is important to maintain their integrity and diversity. However, knowledge and 801 
understanding of the impacts of water withdrawals on aquatic and riparian ecosystems in the region is 802 
rudimentary. More is known about the impacts of waste water discharges on streamflow and aquatic 803 
and riparian ecosystems. Such discharges are regulated to meet water quality standards.  804 
 805 
 806 

Climate 807 
 808 

Precipitation and temperature are the most important climatic variables affecting water availability 809 
and water demand: water demand generally increases with higher temperature and lower precipitation; 810 
the availability of surface water and shallow groundwater generally decreases with higher temperature 811 
and lower precipitation. In general, hot and dry weather conditions stress water resources. 812 

 813 
Historical climate records indicate a high degree of variability from year-to-year and decade-to-814 

decade in precipitation, streamflow and groundwater elevation in shallow aquifers (Appendix 1). Figure 815 
3 shows the smoothed record over the past century of precipitation in the Illinois River watershed, 816 
streamflow in the lower Illinois River, and groundwater elevation in a shallow well at Snicarte in Mason 817 
County. Streamflow and groundwater elevation are strongly influenced by precipitation: typically, a 20 818 
percent decrease in precipitation results in more than 50 percent decrease in runoff.  Flow in many 819 
small streams and recharge to reservoirs and shallow aquifers is reduced in periods of drought1.  820 

 821 
In selecting the magnitude and frequency of droughts to plan for, precipitation return periods often 822 

are considered. For example, precipitation with a 1-in-50 year return period (a 50-year drought) has a 2 823 
percent chance of occurring each year; precipitation with a 1-in-100 year return period (a 100-year 824 
drought) has a 1 percent chance of occurring each year. In Illinois, summer (May-September) 825 
precipitation with a 50-year drought is about 38 percent below normal (1971-2000), and with a 100-year 826 
drought it is about 42 percent below normal1. Specified precipitation amounts can be transformed into 827 
streamflow amounts in each river basin, thus allowing the hydrological impacts of climate variability and 828 
change to be evaluated. 829 

 830 
The availability of surface water supplies to meet demand typically is limited most during severe 831 

droughts. The past 30 years generally have been wet and favorable for water supplies, although periodic 832 
droughts and floods have created problems. A two year drought occurred in 1988-1989 and 2005 was a 833 
drought year in many parts of the state. State-wide precipitation in 1988 averaged only 29.6 inches ς 25 834 
percent below normal (1971-2000) ς but 1988 was only the eigth driest year on record1. More severe 835 
12-month droughts and severe multi-year droughts have occurred in the past, especially in the first 60 836 
years of the 20th Century.  Drought conditions persisted from April 1952 through March 1957, the 837 
longest recorded drought in Illinois history1. In 1953-1954, the worst drought on record for Springfield, 838 
runoff into Lake Springfield averaged only 0.1 inches, compared to 9.0 inches in an average year and 1.1 839 
inches in the 1988-1989 drought2. For Decatur, the worst drought on record occurred in 1930-1931 and 840 
for Bloomington in 1939-19402. Tree-ring analysis indicates a 10-year drought in the region from 1565 841 
through 15741. It is multi-year droughts that have the greatest, long-reaching, persistent impacts on 842 
water availability. Generally high precipitation over the past few decades may have led to a false 843 
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perception and acceptance of low risk in water supply planning and management.844 
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 845 
Figure 3. Precipitation in the Illinois River watershed (top), streamflow in the lower Illinois River  846 
(middle) and groundwater elevation at Snicarte (bottom) are closely correlated

1
. The Snicarte well 847 

 is completed in the unconfined Mahomet Aquifer some 4 miles east of the Illinois River. 848 
 849 
Although guidelines by the Illinois Environmental Protection Agency are for six months water 850 

storage for a 40-year drought, there are no state requirements for water storage or drought 851 
preparedness. Since the 1960s, Illinois State Water Survey scientists and engineers have focused on 852 
estimating yields associated with specific drought frequencies, such as a 50-year drought. Best estimates 853 
of water yields with 50 percent confidence limits traditionally have been considered to be firm numbers. 854 
Recognizing that these best estimates may overestimate available water, the Illinois State Water Survey 855 
now gives emphasis to estimating yields for specific drought frequencies, analyzing uncertainty in data 856 
and methods, and providing confidence limits on yield estimates2. Acceptance of a 90 percent 857 
confidence limit provides a higher degree of confidence and less risk in water supply planning and 858 
management than a 50 percent confidence limit. 859 

 860 
High temperature also reduces water availability, but much less than a reduction in precipitation: it 861 

has been calculated that an increase in temperature of 7 degrees Fahrenheit (oF) results in only a few 862 
percent decrease in runoff1. In 1952-56, average annual precipitation across Illinois was 18 percent 863 
below normal and temperature was 2.1oF above normal; average annual runoff was 48 percent below 864 
normal1. 865 

 866 
Global annual average temperature has increased over the past 150 years such that the current 867 

global average temperature is higher than at any time since the mid-19th Century. However, annual 868 
average temperature in Illinois in recent decades has increased much less than the global average, and it 869 
is no warmer today in Illinois than it was in the 1930s and 1940s. Annual precipitation in Illinois has 870 
increased markedly since the early 20th Century, but precipitation also was high in the 19th Century 871 
before decreasing near the end of the century. Climate records indicate that the global temperature 872 
trend has not been a consistent indicator of regional climate conditions in Illinois1. 873 
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Geology and hydrology  874 
 875 

Geologic and hydrologic conditions vary throughout the region and, together with climate 876 
variations, have major implications for water supply (Appendix 1).  877 

 878 
In the eastern half of the region, surface water supplies are limited by low flow in headwaters and 879 

few valleys suitable for reservoirs: east of Decatur, only Danville has a surface water supply; elsewhere, 880 
there is great dependence on groundwater. In the western half of the region, streamflow generally is 881 
higher and Decatur, Bloomington and Springfield have reservoirs. Reservoirs are designed to yield 882 
specified amounts of water during specified drought periods. Reservoir yield can fall short of meeting 883 
required water demand, if a drought occurs that is more severe than the drought planned for. In all 884 
reservoirs, sedimentation causes loss of storage capacity over time and environmentalists are concerned 885 
about the ecological impacts of constructing and operating reservoirs.  886 

 887 
Groundwater exists essentially everywhere, but nearly all groundwater withdrawals in the region 888 

are from sand and gravel aquifers that have capability to transmit substantial quantities of water. 889 
 890 
Throughout the region, discontinuous shallow aquifers are the source of some community and most 891 

self-supplied domestic water supplies. Water levels in these aquifers respond quickly to climate 892 
variations: water levels drop during periods of drought and rebound quickly when precipitation 893 
increases. Aquifers, streams, lakes, reservoirs and wetlands are like bathtubs ς the amount of water in a 894 
bathtub decreases as water is withdrawn, unless the faucet is turned on. Across Illinois, some 82 895 
community groundwater supplies are at risk of water shortages under moderate to severe drought 896 
conditions, including about a dozen in East-Central Illinois1. 897 

 898 
The withdrawal of groundwater always causes head (water level) in a production well and 899 

surrounding wells to decline and a cone of depression to form (Figure 4). The decline in head is called 900 
drawdown. Where aquifers are physically connected, pumping water from a deeper confined aquifer 901 
can affect an overlying shallow aquifer. For example, a well in Champaign finished in the Glasford 902 
Aquifer is reported by the Illinois State Water Survey to no longer yield water, probably due mainly to 903 
extensive pumping from nearby wells in the deeper Mahomet Aquifer (Appendix 1).  904 

 905 
Well interference occurs when one well competes and interferes with the groundwater available to 906 

another well drawing from the same or connected aquifer. A single high capacity well or a group of wells 907 
pumping large amounts of water from a limited aquifer may stress the system. The cones of depression 908 
associated with individual wells can merge to form a large sub-regional cone of depression: withdrawals 909 
in and around Champaign County have formed a large cone of depression tens of miles across, 910 
extending into neighboring counties. It is important to consider the cumulative impacts of pumping 911 
groundwater from many wells in multiple jurisdictions.  912 

 913 
Groundwater recharge occurs in all parts of the region, but at varying rates. Groundwater recharge 914 

to the confined Mahomet Aquifer is impeded more by thick, relatively impermeable layers of silt and 915 
clay (till) than by changes in land cover, such as urbanization3. In the Illinois State Water Survey 916 
groundwater flow model, soils developed on the fine-grained till are assigned a recharge rate of 1.75 917 
inches per year, although much of that water drains off to surface waters and does not recharge the 918 
confined Mahomet Aquifer3.  There is evidence that recharge to the confined Mahomet Aquifer is 919 
greatest in areas where relatively impermeable layers of silt and clay are absent and leakage from 920 
streams provides a large amount of water to the aquifer system. East of the Havana Lowlands in Mason 921 



 

11 
 

and Tazewell Counties, the Mahomet Aquifer is completely covered by till, except in the narrow alluvial 922 
valleys of some major streams.  With the exception of four critical stream segments, the alluvial sand 923 
deposits do not appear to be connected to the Mahomet Aquifer. The following four key segments 924 
appear to provide a large amount of water to the aquifer system by direct leakage from the stream3: 925 

 926 

¶ The Middle Fork of the Vermilion River in northeastern Champaign County and eastern Ford 927 
County; 928 

¶ The Sangamon River between Mahomet and Fisher; 929 

¶ The Sangamon River south of Monticello through Allerton Park; and 930 

¶ Sugar Creek near McLean. 931 
 932 
Statewide maps of aquifer sensitivity to contamination4,5 and potential for aquifer recharge6 in 933 

Illinois have been published.  The map of potential aquifer recharge is based principally on surficial 934 
textural classifications, so is qualitative. 935 

 936 
 937 

 938 

 939 

 940 

 941 

 942 

 943 

 944 

 945 

 946 

 947 

 948 
 949 
 950 
 951 
Figure 4. Diagram to illustrate head elevations and creation of a cone of depression  952 
when groundwater is pumped from an unconfined aquifer. An unpumped water table 953 
elevation of 460 feet is shown (from the Illinois State Water Survey). 954 

 955 
 956 
In the Havana Lowlands, the geology and hydrology of the Mahomet Aquifer are different than in 957 

the central and eastern parts of the aquifer. Here, overlying relatively impermeable tills are absent and 958 
the aquifer is unconfined and behaves like a quick-response shallow aquifer: droughts and large 959 
groundwater withdrawals for crop irrigation in summer lower groundwater levels and create cones of 960 


