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LAWS IN OTHER MIDWESTERN STATES

Summary

Groundwater quantity management laws are reviewed for the States of
Iowa, Indiana, Minnesota, Wisconsin, and I1linois. All new
groundwater users must report in all five states. Iowa and Minnesota
have the most comprehensive system for the management and regulation
of both groundwater and surface water uses. Well development
guidelines have been set in Iowa, Indiana, and Il1linois. These
guidelines generally recommend the depth of wells and minimum pump
settings. Iowa, Indiana, and Minnesota have a conflict resolution
procedure for nonregulated impacted wells that applies statewide.
I11inois" conflict resolution procedure applies to only four counties
with potentially high groundwater useage. Illinois is the only State
that does not require an annual reporting of water useage when laws
were enacted. '



STATE OVERVIEW - I0WA

Iowa requires permits for all surface and groundater uses greater
than 25,000 gallons per day. Annual water useage must be reported
by all regulated users. The State of Iowa has declared that its
water resources are public resources of the State under the control
of the State., The State's regulatory program applies statewide
with special provisions for certain aquifers. Water use
priorities are set by statute and water conservation as well as
emergency restrictions can be set as needed by the State. Surface
water impacts are also controlled statewide. A well interference
resolution and compensation procedure is available to nonregulated
users. Impacted wells must first be inspected by a registered well
driller and informal negotiations and settlements must be attempted
prior to State involvement. All new nonregulated wells, including
flow-

ing artesian, must meet well development guidelines in order to be
eligible for compensation. Nonregulated wells in place prior to
July 1, 1986 do not have to meet guidelines to receive compensation.

Statutory and Program Provisions - Iowa

1} Citation
IAC Sec. 567, Ch. 50-54
Acts 1985 (71 G.A.) Ch. 7, Sec. 11.

2) Lead Agency and Contact

Iowa Department of Natural Resources .
Robert D. Drustrup 515/281-8690 (wrote rules)
Victor Okereke 515/281-8952 - ~
3) Registration
Report Form For Water Use By All Regulated Users

A Special Report Form For Irrigation Use

A Special Report Form For Aggregate Production or Mining Water
Use

4) Permits

Required for all water uses greater than 25,000 gpd and
granted for a maximum 10-year period.

State permit may require 1) test drilling, 2) yield testing,
3) controlled aquifer test with superv151on, and 4) inventory
of nearby wells.



5)

6)

7)

8)

Irrigation permits are required and
1) Irrigation season specified
2} Authorized annual amount per acre
3) Scheduling
4) System check valve

Threshold Levels

25,000 gpd including poultry, livestock, and domestic animals.

Exemptions

1) Drainage at construction sites

2) Test pumping only requires request/registration by letter
or phone.

3) Dredging when water is directly returned.

4) Uses non-regulated prior to 7/1/85 exempt from certain
protected flows until 7/1/91 if permit application received
by 7/2/86.

Priorities or Preferences

- Conditions may be set to protect ordinary household,
livestock, and domestic uses, also fish and wildlife,
recreational use and other public uses.

- Municipal, municipal type and agricultural research have
priority in the Dakota geologic formation.

Lowest to top priority water use:

1) Interstate transfer

2) Recreational and aesthetic
3) Row crops and grains

4) Other irrigation

5) Industrial

6) Public electrical power

7) Livestock

8) Human consumption

Geographical Extent
Apply statewide

Special rules for Jordan sandstone aquifer
a) 200 gpm limit on irrigation use
b} 2000 gpm limit on industrial use
c) 200 foot max. collective long-term decline



9)

10)

11)

12)

Special rules for Dakota formation of cretacecus system
a) must inventory nearby wells
b) must install momitoring wells
c) must protect sustained use (no excessive water level
declines) :

Prior Use (Grandfathered) Rights

Procedures to designate protected sources to preserve the water
resource.

Well Standards

1) must have access port for water level measurements.
2) aquifer tests and observation wells may be required to keep
permits.

Well guidelines for new wells after 7/1/86. Wells must allow
for future well interference of 10 feet or 50% of the pumping
drawdown of the well, which ever is greater. In no situation

must the non-pumping water level be protected below the top of
a confined aquifer or half the normal saturated thickness of
an unconfined aquifer.

New flowing wells should be constructed to accomodate a pump
when static water level is at top of confined aquifer or 100
feet below surface, whichever is higher,

Well Interference Resolution and/or Compensation
Applies to wells, quarries, and gravel pits.

1) Informal negotiations must first be attempted.

2) Only applies when a nonregulated well is impacted.

3) Written proof of good faith negotiations and reason for
failure.

4) Proposed withdrawals reviewed by Department.

5) Complainant must pay for well inspection by well driller.

6) Emergency powers to restrict regulated users.

7) Settlement requires compensation by regulated well owners.

Test pumping costs borne by parties to the conflict, tests
conducted by registered P.E. or hyrogeologists.

- Compensation does not have to bring a well up to guidelines
but future liability remains.

Emergency Provisions

Permits can be suspended or restricted.



13)

14)

15)

16)

17}

18)

19)

20}

Public Resource Declaration

Water occurring in a basin (groundwater) or watercourse, or
other body of water in the State, is public water and public
wealth of the people of the State...control is vested in the
State, : :

Water Conservation

(None)

Surface Water Impacts

Withdrawals from unconsolidated aquifers adjacent to streams
draining less than 50 sq. mi. must not be greater than 200 gpm
if closer than 1/4 mile.

Any withdrawal closer than'1/8 mile to stream is considered to
be from stream and protected flow restrictions apply.

If drainage area greater than 50 sq. mi. then 1/8 mile (see
above) applies and 1/4 mile to 1/8 mile withdrawals must cease
when 7-day, 10-year stream flow is reached.

Funding Mechanism

Permit application fee set at $25.

Program funded through GRF.

Staffing Requirements

Total program for all water permits handled by 2 to 3 people.
Really need 4 total. They also use staff in 6 regional
offices.

Allowable (Reasonable) Use Definitions

(None)

Diversion Restrictions

See Priorities (Item No. 7)

Planning Requirements

Department has duty and authority to assess water needs of all
users at five year intervals.



21)

22)

Interagency Coordination

{None)

Local and Regional Government Roles

{None)




STATE. OVERVIEW - INDIANA

Indiana requires that all water uses with a capacity of greater
than 100,000 gallons per day must register their use and report
usage annually. A well interference resolution and compensation
procedure is provided for by law. An onsite investigation of an
impacted well must be conducted by the State in a timely fashion.
All new wells with a capacity less than 100,000 gallons per day
must meet State set well development guidelines in order to
receive compensation from a large user. Existing small wells are
not required to meet guidelines in order to receive compensation.

Statutory/Program Provisions - Indiana

1) Citation

Ind. Code 13~2-2:5'ahended:7/1/88 for groundwater. Also Ind.
Code 13-2-6.1 for water resource management, :

2) Lead Agency and Contact

Department of Natural Resources, Division of Water
Mark Basch 317/232-0154 or 317/232-4160

3) Registration

All 100,000 gpd withdrawals are registered and report use
annually.

4) Permits

(None)

5) Threshold Levels

160,000 gpd is a significant withdrawal.

6} Exemptions

{None)

7) Priorities or Preferences

(None)



8)

9)

10)

11)

12}

13)

14)

15}

Geographical Extent

Statewide

Prior Use (Grandfathered) Rights

(None)

Well Standards

Are set by rules. New wells must conform to receive

compensation.

Well drillers must advise well owners of these rules.

= New wells minimum 4 inches in diameter.

- Unconsolidated and unconfined wells must penetrate at least
50% of saturated thickness. Pump set to allow 20 feet of
drawdown. ' .

- Confined and unconsolidated must penetrate 50% of aquifer
thickness and pump set to allow for 30 feet of drawdown.

- Bedrock wells must penetate 10 feet into aquifer and allow
for a minimum of 50 feet of drawdown.

Well Interference Resolution and/or Compensation

- Written complaint required for onsite investigation by State
of an impacted non-significant user.

- If impact is found a groundwater emergency may be declared
by director and restrictions placed on large users.

- Significant user shall provide reasonable and timely
compensation to impacted small user. -

- New wells must meet well development rules to receive
compensation,

Emergency Provisions

If an impact to a small well is found a groundwater emergency
may be declared by the DNR Director and restrictions placed on
large users.

Public Resource Declaration

Reasonable-beneficial use

Water Conservation

(None)

Surface Water Impacts

{None)



16}

17)

18)

19)

20)

21)

22)

Funding Mechanism

General Revenue Fund

Staffing Requirements

Have 2 staff in water rights office and would like to have 3 4,
A separate registration office has 3-4 staff.

Allowable (Reasonable) Use Definitions

Policy states that use of the resource must be in accordance
with the principle of reasonable beneficial use.

Diversion Restrictions

(None)

Planning Requirements

Commission shall conduct assessments, inventories and planning.

Interagency Coordination

(None)

Local and Regional Government Roles

(None)



STATE OVERVIEW - WISCONSIN

All water uses greater than 100,000 gallons per day must obtain a

State permit and report water usage annually.

and resolution procedure is available only when large withdrawals

impact a public water supply utility.
are available only for health and safety, not quantity.
of Wisconsin has declared in statute that 'waters of the state are

valuable public natural resources held in trust by the state."

Statutory/Program Provisions - Wisconsin

1)

2)

3)

4)

5)

6)

7)

Citation

$.144.025(2)(e), Stats., and S. NR 112.26

Lead Agency and Contact

Wisconsin Department of Natural Resources
Bill Furbish - High capacity well program office 608/266-9264.

Registration

1) Static water level reporting by farmers may be required
each month ' ' :
of irrigation season.

2) Monthly water use records required.

_Permits

Required where rate of withdrawal is in excess of 100,000 gpd.
No costs or fees for permits,

Threshold Levels

100,000 gallons per day.

Exemptions

(None)

Priorities or Preferences

(None}

10

A well interference

Well development guidelines
The State



8)

10)

- 11)

12)

13}

- 14)

15)

16)

17)

Geographical Extent

Statewide

Prior Use (Grandfathered) Rights

(None)

Well Standards

None other than health and safety.

Well Interference Resolution and/or Compensation

Large withdrawals camnnot adversely impact any public water
supply utility.

Emergency Provisions

(None)

Public Resource Declaration

"Legislature finds that the waters of the state are valuable
public natural resources held in trust by this state and state
has duty as trustee to manage its waters effectively for the
use and enjoyment of present and future residents and for the
protection of the environment.'

Water Conservation

The 1985 Act was set up to promote the conservation (i.e.
preservation) of the waters of the state.

Surface Water Impacts

(None)

Funding Mechanism

General Revenue

Staffing Requirements

Program managed with 1-2 staff.

- 11



18)

19)

20)

21)

22)

Allowable (Reasonable) Use Definitions

{None)

Diversion Restrictions

The 1985 Act requires registration of major withdrawals from
the waters of the state and requires the approval of the DNR

for major interbasin diversions and consumptive uses of water.

Plamning Requirements

The 1985 Act requires development of a state water quantlty
resources plan.

Interagency Coordination

(None)

Local and Regional Government Roles

{(None)

12



STATE QVERVIEW - MINNESOTA

Minnesota has required since 1937, that uses greater than 10,000
gallons per day or 1,000,000 gallons per year must obtain permits
and report usage annually. An annual registration fee is
required. The State of Minnesota has set water use priorities in
statute. Water conservation and surface water impacts are
considered. A well interference resolution and compensation
procedure is available. Negotiations are strongly encouraged to
reach settlements for well interference problems. New domestic

wells do not receive protection under the compensation program.

Statutory/Program Provisions - Minnesota

1) Citation

Ms Sec. 105.44 subd 10 and 116D
Minn. rules 1987 parts 6115.0010 to 6115.0810
and 6115,1200 to 6155,1280

2) Lead Agency and Contact

Department of Natural Resources, Division of Waters.
Sarah Tufford 612/297-2431

3) Registration

Annual fee regardless of any use or not,

a) Irrigation $15 first 160 acres and $25 each additinoal 160
acres.

b) All other users $5 for each 10,000,000 gallons or portion
thereof.

c) Max. fee set at $500 per permit.

Must record monthly and yearly useage. Flow meters required

for use greater than 1500 gpm. Water level measurements and

observation wells may be required.

4) Permits

Application fee is $30.

1) Must consider probable interference with neighboring wells.

2) Withdrawals limited to safe yield.

3) Conditional approval if hydrologic data is limited.

4) Irrigation requires special permits. Class A may require
additional test data, Class B requires location of each
domestic well with 1 1/2 mile and data on each domestic
well.

Permits required since 1937.

5) Threshold Levels

13



6)

7)

8)

9)

10)

11)

Domestic use less thah 10,000 gallons per day or 1,000,000
gallons per year.

Exemptions

1) No permits for domestic uses serving 25 persons or less.

2} No permits for test pumping or withdrawals not exceeding
10,000 gpd
or 1,000,000 gals. per year.

3) Domestic use does not include commercial livestock using
10,000 gpd or 1,000,000 gals. per year.

Priorities or Preferences

Impacts to public water supply wells evaluated only for
"portion which is used for domestic water supply."

"In no case shall a permittee be considered to have

established a right of use or appropriation by obtaining a
permit,

"Proportionate sharing applies to existing and proposed users
of same priority class when resource is limited."

Priorities:
1) Domestic (excludes industrial and commercial use of
public water supplies)
2) Any use less than 10,000 gpd.
3) Agricultural irrigation
4) Power production
5) All others.
Geographical Extent

Statewide but Class A applicatién applies to aquifers with
adequate G.W. data. Class B aquifers have inadequate data.

Prior Use (Grandfathered) Rights

None other than riparian uses prior to 1937.

Well Standards

(None )

Well Interference Resolution and/or Compensation

New Applications - If supply adequate and probable

14



12)

13}

14)

15)

16)

17)

18)

interference on public water supply and domestic wells then:

a) applicant must get data on all impacted wells

b) aquifer tests may be required

c) commissioner may set restrictions or other compensation.
Existing Permits - Complaints filed by domestic well owner or
public water supply.

a) Commissioner shall investigate and assess complaint and
' do a field investigation if necessary.

b) Commissioner may restrict or cancel permit if settlement
not reached.

New Domestic Wells - Cannot receive compensation from
pre-existing authorized permittees.
Negotiations are strongly encouraged to reach settlements.

Emergency Provisions

(None)

Public Resource Declaration

None for groundwater,

Water Conservation
May be required by commissioner if based on use data and

analyses.

Also all new uses must have a contingency plan identified to
deal with restrictions.

Surface Water Impacts

Wells not permitted if they adversely impact surface waters.

Funding Mechanism

GRF only

Staffing Requirements

Approximately 6 full time staff required.
(Now use 1-2 central office and 27 field office hydrologists)

Allowable (Reasonable) Use Definitions

- (None)

15



19)

20)

21)

22)

Diversion Restrictions

Restricted if remaining water in state not adequate.

Planning Requirements
Water appropriation management plans may be required
regionally.

Interagency Coordination

(None)

Local and Regional Government Roles

Copies of permit application must be sent to appropriate
mayor, local soil and water conservatlon district or local
water district.

Commissioner may delegate the permit process to a local,

county or regional governmental unit. Permits must be less
than 3,600,000 gals. per year.

16



STATE OVERVIEW - ILLINOIS

The State of Illinois requires that all new wells with a capacity
greater than 100,000 gallons per day must register with the local
Soil and Water Conmservation District. The District, in
cooperation with the State Surveys, must complete an impact
analysis of the new well in consideration of other groundwater
users.

All existing high capacity wells must also register in Kankakee,
Iroquois, Tazewell and McLean Counties. A well interference
resoluton and compensation procedure is available in these four
counties, An impacted well must meet State's well development
guielines in order for a complaint to be valid. Valid complaints
can lead to the placement of water use restrictions on large users.
by the Illinois Department of Agriculture.

Statutory/Program Provisions - Illinois

1) Citation-

Most recent amendments added by P.A. 85-905.

2) Lead Agency and Contact
I1linois Department of Agriculture
Terry Donohue 217/782-6297

3) Registration
All high capacity wells (100,000 gpd) in Kankakee, Iroquois,
Tazewell and McLean Counties must register with the local soil
and water
conservation districts.

4) Permits
All high capacity wells must file a notification to develop a
well with the local soil and water district. The District
with assistance from water survey and geological survey must
review impact of proposed well on other G.W. users.

5) Threshold Levels

100,000 gpd.

6) Exemptions

(None) ..

17



7)

8)

9)

10)

11)

12}

13}

14)

Priorities or Preferences

None other than those set by '"Rules of Reasonable Use."

Geographical Extent

Notification rules apply in all Illinois counties except Lake,
McHenry, Cook, DuPage, Will and Kane Counties.

Restrictions and registration apply only to wells in Kankakee,
Iroquois, Tazewell and McLean Counties. :

Prior Use (Grandfathered) Rights

(None)

Well Standards

Recommended guidelines for the construction of wells and
setting of pumps are defined in rules.

1) Artesian condition wells must penetrate 100% or 80 feet of
aquifer and pumps set at 50% of penetration into aquifer.

2) Water table condition wells must penetrate 100% within 100
feet of surface or 50 feet, or 50% of aquifer for deeper
systems,

3) Special guidelines for multiple aquifers.

Well Interference Resolutioﬁ and/or'Compensatioﬁ'

AnLimpactedzwell.owﬂer-may file a complaint. 1f ihyestigation

shows ‘complaint is valid and impacted well meets guidelines

the Department of Agriculture may restrict withdrawals on any

wells affecting aquifer. ~

Emergency Provisions

(None)

Public Resource Declaration

See policy statement in Groundwater Quality Protection Act.

Water Conservation

(None)

18 -



15) Surface Water Impacts

{None)

16) Funding Mechanism
{None)

17) Staffing Requirements
Approximately four staff required to fully implement program.

One staffer assigned to Districts and managed by IDOA and 2-3
staff in Surveys.

18) Allowable (Reasonable) Use Definitions

Yes

19) Diversion Restrictions

{None)

20) Planning Requirements

(None)

21) Interagency Coordination

Yes, between IDOA, ISWS, and ISGS.

22) Local and Regional Government Roles

Soil and Water Comservation Districts provide local point of
contact.

19
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GROUND-WATER USE AND EXPANSION
Sunmary

In general, there is enough ground water in Illinois to meet the
demand. However, in some places and under certain conditions, the demand
may exceed the supply. One factor that may need special attention in
planning for equitable ground-water use and for wise aquifer management is
agricultural irrigation, both present and potentially expanded. Irrigation
has been the fastest growing category of ground-water use in Illinois in
the last decade, going from 7 percent of total ground-water withdrawals in
1978 to 18 percent. in.1984 and 15 percent:in 1986. And in 1988, more water
was used for irrigation than ever before, with statewide seasonal totals
averaging between 12 and 25 inches of water applied, compared to the average
6-8 inches per year.

Irrigation can have a significant impact on ground-water resources
during the growing season in areas where irrigation is widely practiced. -
While it is not clear that irrigation has caused any long-term ground-water
depletion anywhere in Illinois, it is possible that localized problems of
well interference will continue to oceur, if not increase, in irrigated
regions. This interference may be between irrigators, or it may be between
one or more irripators and nearby domestic well owners. These problems are
most likely to occur during droughts, but they may gradually increase in
occurrence during normal-weather years as irrigation spreads in popularity.

An ongoing ground-water balance study indicates that these problems
are most likely to occur in parts of Kankakee, Iroquois, Mason, Tazewell,
Lee, and Whiteside Counties; they are largely limited to the growing season
months. Irrigation expansion is also.most.likely in those counties, as well
as in parts of ‘Clark, Crawford, Lawrence, Wabash, White, and Gallatin
Counties. Expansion may also be possible in parts of Champaign, Ford,
Macon, Piatt, and DeWitt Counties due to the presence of a substantial
buried bedrock aquifer in that region; irrigation could be introduced in
this area (in spite of the lack of sandy soils) largely to ensure adeguate
crop quality for seed corn and other specialty crop production.

Introduction

‘The availability and use of ground water in Illincis vary widely, both
regionally and seasonally. Ground-water resources are abundant, but they
are also finite and are not distributed uniformly. For the most part,
ground-water resources are available to meet demand. However, In some
places and under certain conditions, the demand may exceed the supply. As
population, industry, and irrigated agriculture have grown in Illinois,
ground water has been increasingly relied on as a ready source for water.
But because our ground-water resources have limits, conflicts, competition,
and shortages have occurred on occasion. These problems have emphasized the
need for more comprehensive ground-water management and planning. One
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aspect of that planning is the periodic formulation of a statewide ground-
water balance. Ground-water balance studies may point out areas within the
state where the demand for ground water exceeds (or could be reasonably
expected to exceed) the average supply, or the amount normally held in
storage. Such areas may need special attention (in the form of detailed
hydrologic studies, etc.) so that the available ground water may be
equitably distributed among all users without permanently depleting the
aquifer.

The information in this paper summarizes an updated ground-water
balance study for Illinois. The methods used were designed to identify
ground-water problems (and potential problems) on a regional scale. The
study does not attempt to identify more specific problems such as exact
locations of well interference or supply interruption, which may be
localized and temporary. The information on ground-water withdrawals for
public water supplies and. self-supplied industries was obtained from
detailed data collected through the Illinois Water Inventory Program at the

Illinois State Water Survey. Information on irrigation water use, however, .

was based entirely on estimates.
The Present Ground-Water Balance Picture
"Usé/Yield” Analysis

To evaluate regional relationships between ground-water use and ground-
water availability, a computerized data base of ground-water-withdrawal and
potential-aquifer-yield data for each legal township in the state has been
developed. Data for public water supply and self-supplied industrial
ground-water use came from the Tllinois Water Inventory Program. Irrigation
water use data was estimated with a elimatological soil water balance model,
which was based on soil type, mean monthly temperature, calculated petential
evapotranspiration rates, and monthly precipitation (Bowman and Collins,
1987). )

_ Data on potential aquifer yield (ground-water supply) came from maps
of the potential yield for sand and gravel and bedrock aquifers created as
part of the 1967 Illinois Water Plan (Technical Advisory Committee on Water
Resources, 1967), which equated the potential yield of an aquifer with its
estimated recharge. Therefore, the average annual hydrologic balance
between precipitation, evapotranspiration, runoff, and ground-water recharge
is considered in the "potential yield" estimates.

Having information about both ground-water use and ground-water
supply enabled us to compare the two quantities and look for areas where
- they do not balance, or where use exceeds supply. To do this, we computed
a simple ratio of ground-water use to ground-water yield (supply); a ratio
greater than 1.0 indicates a potential problem. The distribution of these
use/yield ratios is shown in figure 1. Irrigation water use is not included
in this map; the municipal and industrial water use data are based on the
average for those uses over the last eight years. Clearly, the Chicago
metropolitan area stands out as a major center of ground-water overpumpage
from the deep sandstone aquifers.
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Irrigation

Agricultural irrigation may be, because of its intense concentration
in discrete regions and because of the large quantities of ground-water
consumed, the single most influential factor in changing the complexion of
the seasonal ground-water balance in regions where irrigation is widely
practiced. Ground-water withdrawals over the last 10 years have increased
more for irrigation than for any other use. Recent increased occurrence of
ground-water conflicts in Illinois has called attention to the large amounts
of ground water used for Iirrigation. More ground water was used for
irrigation in 1988 than ever before, with statewide seasonal totals
averaging between 12 and 25 inches of water applied, compared to the average
6-8 inches per year (Bowman and Simmons, in preparation). This has
intensified interest in managing and even restricting ground-water
withdrawals. At the same time, the amount of cropland under irrigation
continues to increase ' in Illinois .and neighboring midwestern states,
bringing new importance to irrigation in many local agricultural economies.

Irrigation has been practiced mainly in places in Illinois with sandy
soils that have low moisture-holding capacities. These places are mainly
in Mason and Tazewell Counties along the Illinois River, in Lee and
Whiteside Counties along the Green River, in Kankakee and Iroquois Counties
on the wind-blown sand dunes, and in Clark, Crawford, Lawrence, Wabash,
White, and Gallatin Counties along the Wabash River flood plain. Irrigation
has also been used to a lesser extent on soils with heavier textures to
offset the effects of drought. There are presently an estimated 200,000
irrigated acres in Illinois. Nearly all of that land is irrigated from
wells pumping ground water, most of which comes from relatively shallow,
unconsolidated sand and gravel aquifers. Presently, there are an estimated
1,400 irrigation wells in Illinois. New wells and some expansion in
irrigated acreage is anticipated in the aftermath of the 1988 drought;
growth may be as high as an estimated 25 percent. Figures 2 and 3 show the
distribution of irrigation wells and the distribution of irrigated (sandy)
soils.

Figure 4 shows the distribution of use/yield ratios with average (30-
year mean) annual irrigation water use added to the eight-year average
municipal and industrial withdrawals shown in figure 1. The irrigation
water use, estimated to be about 310 million gallons per day, was based on
a 92-day irrigation season from June to August. This is, therefore, the
seasonal analysis of irrigation’s effect on regional ground-water balances.
By comparing figure 1 with figure 4, it is apparent that some increased
potential for localized overpumpage problems may exist during the growing
season in the most heavily irrigated parts of the state (Mason, Lee,
Whiteside, Tazewell, Kankakee, and Iroquois Counties). Translated, this
means there may be an increased chance for occasional well interference
problems in these areas, which would probably be isolated and temporary in
nature.

Figure 4b shows a more accurate evaluation of irrigation’s impact on
ground-water resources in the Mason County region. In this analysis, the
impact was buffered by allowing ground water in the Havana Lowlands to
migrate between townships in the general direction of flow in that aquifer.
In other words, excess water in certain townships was used to reduce the
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deficit in others. This better represents the actual hydrologic conditions
in that region, and helps explain why Mason County, in figure 4, appeared
to have a more serious overpumpage problem than is known to exist in that
area. '

The Kankakee-Iroquois region (where many ground-water use conflicts
occurred in 1988) does not appear overly stressed in figure 4 because the
ground-water supply 1s represented as a total of sand and gravel and bedrock
aquifer yield, not just the yield from the bedrock aquifer which is. the
source for most irrigation pumpage in the Kankakee-Iroquois region.

The annual, or long-term, effects of average irrigation water use are
shown in figure 5, in which irrigation water use was spread over the entire
year to reflect the ability of hydrologic systems to compensate for heavy
seasonal irrigation pumpage with recharge at other times of the year.

On the basis of these results, it appears that present irrigation water
use in a normal-weather year may cause some temporary, localized water
supply problems in the most heavily irrigated townships during the growing
season months. However, the aquifers appear to have the long-term ability
to withstand this amount of irrigation water use without being permanently
depleted.

Reviewing Recent Ground-Water Use Trends

Tables 1 and 2 show ground-water withdrawals for public water supplies
and self-supplied industries, respectively, by county for the years 1980 to
1987. 1In general, public water supply withdrawals have remained fairly
constant in time; industrial withdrawals have shown slightly more
fluctuation, probably resulting from economic variations outside the scope
of this discussion. One trend that does appear in the public water supply
data is the shift to Lake Michigan water in Cook County between 1985 and
1987. Figure 6 shows the same municipal and industrial totals by Crop
Reporting District to show general regional trends, and figure 7 is a
reference map of Crop Reporting District locations.

Some Projections for Change
Municipal Ground-Water Use

It is expected that as the "collar" counties (Kane, DuPage, Will, and
Cook) continue to explore alternatives to deep aquifer pumpage, the long-
standing overpumpage problem there may gradually begin to reverse. 1In
addition, as new drinking water standards take effect, towns currently
relying on treated surface water for human consumption may have to explore
ground-water alternatives. Towns now using ground-water with quality
problems (either from maturally occurring sources such as barium and radium,
or from contamination and pollution introduced from an outside source) may
have to discontinue that practice and turn to surface water supplies. These
kinds of alterations have the potential for changing the ground-water
balance only on a very locallzed scale.
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In general, future public water supply demands are expected to reflect
population trends. Population projections, which vary widely across the
state, generally call for very slow increases.

SeiffSupplied Industrial Ground-Water Use

Total self-supplied industrial ground-water use for the last eight
years is shown in figure 8. The solid, straight line is a linear regression
of water use versus time and the curved lines represent the statistical
confidence (95 percent) in the trend. There is a slight upward trend due
mainly to increased ground-water use in the petroleum and metal industries
in Standard Metropolitan Statistical Area (SMSA) 9 (Madison, St. Clair,
Clinton, and Monroe Counties), and in the food industry in SMSA 7 (Peoria,
Woodford, and Tazewell Counties).

Average ground-water. use for each of the industries is shown in a pie
chart in figure 9. The chemical industry, found mainly in the Chicago area,
is expected to sustain gradual growth according to projections by the
Illinois Department of Energy and Natural Resources. However, it is not
clear that ground-water use will see corresponding growth since water use
does not appear- to be highly correlated with output from that industry. The
food industry, found mainly in SMSA 7, is also expected to sustain gradual
growth through the year 2005. Unlike the chemical industry, water use is
correlated with food industry production. Therefore, it is possible that
additional ground-water demand by the food industry in SMSA 7 could compete
for increased demand for agricultural irrigation in the same region. The
petroleum and primary metal industries, found mainly in SMSA 9, are expected
to drop off slightly and level out, respectively.

In general, based on the trend over the last eight years, total ground-
water withdrawals for self-supplied industries in this state
may increase slightly, on the order of 1 or 2 percent per year.

Ground-Water Use for Agricultural Irrigation

Agricultural irrigation is expected to continue to expand in Illinois,
primarily on the sandy soils, but also with increasing intensity on heavier-
textured soils as well (Stout et al., 1983; Sipp et al., 1984; Walker et
al., 1981). For the next couple of years, it is likely that expansion will
occur at an accelerated rate in response to the recent drought, with
increases over that time period totaling as much as 25 percent (based on

‘informal estimates compiled from irrigators, well drillers, irrigation

system salesmen, and county extension advisors). Figure 10 shows the
delineation of soils in Illinois that are considered to be irrigable (Bowman
and Simmons, in preparation),. The analysis is based on average water
avajlability in the upper meter, subsoil drainage, and subsoil permeability.
The soils that are most irrigable are those having low water availability
with well-drained and rapidly-permeable subsoils. Soils with low water
availability but poorly-drained subsoils (such as in "claypan" conditions)
may be suitable for sub-irrigation practices; such conditions are present
in large portions of southern Illinois where fresh ground-water supplies are
very limited.
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According to this analysis, there are aﬁout 12.2 million acres of
irrigable soils in Illinois, approximately 1.6 million of those being highly

suited for irrigation (Bowman and Simmons, in preparation). This estimate

is based on soil characteristics and does not account for ground-water
avallability. Figure 11 shows irrigable soils where there is also an
adequate supply of ground-water to support high capacity irrigation wells.
An adequate ground-water supply was defined as having at least 150,000

gallons per day per square mile, which 1s roughly equivalent to a well

producing about 500 gallons per minute. In figure 11, there are about 7.2
million acres of soils that could be irrigated from ground water, of which
1.56 million are highly suitable. Of course, some of these areas have been
urbanized and are no longer being used as cropland.

It is difficult to speculate with any degree of certainty about future
irrigation expansion in Illinois, However, it is probably safe to assume
that it will occur fastest on the sandy soils, where irrigation is already
practiced and where: its . profitability has already been established.
However, the : introduction of specialty crops such as seed corn and
vegetables may stimulate irrigation expansion throughout Illincis, as those
crops require a reliable water supply throughout the growing season to
maintain adequate crop quality. Such crops tend to be less tolerant of dry
spells, so irrigation offers the insurance needed to balance the risk of
growing them. Expansion of irrigation under these conditions will likely
be slower than on the sandy soils of the state.
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County

Adams
Alexander
Bond

‘Boone.

Brown

- Bureau .

Calhoun
Carroll
Cass

Champaign

Christian
Clark .
Clinton
Coles .
Cook
Crawford

Cumberland

DeKalb
DeWilt
Douglas
DuPage
Edgar
Edwards
Effingham
Fayette
Ford
Fulton
Gallatin
Greene
Grundy -

Hamilton

Hancock
Hardin

Henderson -

Henry
Iroquois
Jackson
Jasper
Jersey
JoDaviess

- Johnson

Kane
Kankakee
Kendall
Knox
Lake
LaSalle
Lawrence
Lee

0.91
0.24
0.06
335
0.06
3.85
0.61
1.44
1.74
18.15
1.73
1.40
0.21
0.20
8532
202
023
7.64
185
1.05
68.36
0.37
0.02
0.27
0.15
136
0.95
0.02
0.35
212
0.02
0.20
0.15
72
4.04

. 1.87

0.17
0.35
0.89
273
0.01
32.77
1.61
1.96

1.24.
15.84.

11.07
1.08
3.67

Table 1. Total Ground-Water Withdrawals (MGD)
for Public Water Supplies by County (1980-87)

1981
091
033
0.07
3.69
0.06
3.54
0.45
136
1.28
16.22
112
130
0.22
0.28
8259
1.82
0.22
7.40
1.59
1.06
68.49
0.36

0.03-

0.32
0.15
1.35
0.98
0.58
0.37
2.24
0.03
0.22
0.14
6.74
3.98
1.89
0.93
0.36
0.99
2.79
0.01
3221
1.55
1.72
1.29
14.79
11.16
119
321

1982 1983
1.89 1.23
032 033
0.06 0.06
338 3.54
0.06 0.07
3.44 2.88
0.54 0.54
1.40 147
1.27 128
18.24 19.14
1.29 0.53
1.26. 1.15
021 0.21
0.33 036
85.17 .88.96
1.53 171
0.25 026
7.16 7.13
1.55 1.55
1.13 1.10
72.36 7561
0.35 031
0.03 0.03
0.62 0.20
0.05 0.11
145 142
0.99 1.04
- 0.69 0.69
037 0.36
2.18 225
0.03 0.14
022 0.20
0.10 0.13
635 7.01
4.10 4.51
1.93 2.10
0.08 0.08
0.30 035
0.84 0.87
2.73 171
0.01 0.01
32.14 29.43
174 1.88
1.64 172
136 1.50
14.66 14.88
10.95 10.36
124 1.17
3,32 3.61

27

1984

1.49
0.36
0.06
3.79
0.06
3.39
0.58
1.48
1.46
19.58
1.11
1.24
0.23
0.36
84.55
2.38
0.27
7.23
1.52
0.99
78.88
0.40
0.03
0.23
0.10
1.50
1.02
0.54.
0.39

222
0.01

0.19
0.08
6.95
381
223

010
041"

1.03
1.74
0.03
29.42
1.99
1.82
1.32
14.38
10.45
1.21
4.40

1985

1.45
0.33
0.06
3.04
0.06
3.67
0.59
1.52
1.37
19.93
130
1.26
0.22
0.36
73.90
2.05
0.26
7.08
1.42
1.18
80.62
0.38
0.03
0.21
0.17
1.36
0.95
245
0.39
2.32
0.02
0.46
0.09
6.66
3.74
2.06
0.10
041
0.85
1.79
0.03
28.66
207

1.92-

1.33
14.02
10.39

1.21

3.60

1986 1987
1.1 142
0.35 0.36
0.07 0.07
372 3.30
0.06 0.06
3.43 3.68
0.34 0.47
1.55 1.63
2.03 2.01

20.23 20.68
1.41 2.63
1.32 1.33
022 - 023
038 0.34

40.37 35.90
1.86 1.79
026 027
345 8.29
1.43 1.65
1.09 1.07

79.98 83.85
0.35 033
0.03 0.02
0.24 0.29
0.14 0.17
141 1.42
0.89 0.99
2.54 2.58
039 0.40
2.31 2.44
0.02 0.02
0.17 0.20
0.15 0.14
5.62 5.97
417 410
2.09 213
0.09 0.11
0.42 0.40
0.90 0.77
2.12 2.18
0.03 0.06

27.04 28,15
230 211
1.63 1.76
1.21 1.28

16.08 15.36
9.39 10.24
1.30 1.24
1.50 381



-County

Livingston
Logan
McDonough
McHenty
McLean
Macon
Macoupin
Madison
Marion
Marshall
Mason
Massac
Menard
Mercer
Monroe
Montgomery
Morgan
Moultrie
Ogle
Peoria
Perry

Piatt

Pike
Pulaski
Putnam
Randolph
Richland
‘Rock Island
St. Clair
Saline
Sangamon
Schuyler
Scott
Shelby -
Stark-
Stephenson
Tazewell -
Union
Vermilion
Wabash
Warren
Washington
Wayne
White
Whiteside
will
Winnebago
Woodford

TOTAL

1980

1.64
4.36
0.64
10.86
4.63
095
0.01
10.44
0.02
0.87
1.13
1.66
0.76
1.01
0.14
0.53
0.01
0.33
5.74
18.27
0.04
1.05
0.82
0.63
041
0.76
0.12
215
0.19
0.01
2.17
0.47
3.54
1.26
0.54
6.25

- 14.03

1.27
143
0.77
3.19
0.09
0.12
1.07
5.20
30.90
3823
151

475.832

" Table 1 {(continued)

ey
00
[t

1.61
3.95
0.64
10.35
4.74
0.98
0.02
9.99
0.02
137
1.03
5.03
0.68
1.01

008 -

0.53
0.08
0.33
431
17.45
0.04
127
0.76
0.70
0.40
0.85
0.12
272
0.20
0.01

213

0.44
428
- 138
046
5.77
13.52
1.19
136
0.79
3.03
0.09
0.14
1.25
4.69
29.96
36.74
1.65

464.847

1982

-1.58
333
0.68

10.86
4.65
1.04

0.02 .

998
0.02
117
1.06
4.96
071
0.90
0.05
0.59
0.09
035
539

16.65
0.04
0.96
0.76

- 062
0.46
0.85
013
2.73
0.19
0.01
1.58"
0.43
3.04

145
039
563
12.88
1.20
1.34
0.87
2.68
0.09
0.15
127
450
30.00
3230
1.58

| 465.495

1983

166
3.13
067

11.23
493
127
0.02

10.77
0.03
1.25
1.09
1.30
0.71
0.93
0.09
0.56
0.08

. 037

533

1430

470,009

28

0.05
130
0.63
07
047
0.84
0.14
2.89
0.21
0.00
2,22
0.46
3.74
1.31

044

5.68

1355

1.15
1.44
0.65
2.62
G.11
0.17
1.35
4.56
30.53
34.69
1.39

1984

1.62
334
0.83

- 1175

5.07
1.19
0.02

11.69

.0.03
0.18
1.05
1.44
0.76
0.90
0.10
0.52
0.08
0.39
5.15

15.76

0.05
2.15
0.77
0.71
0.39
0.34
0.10
283
0.20
0.00
2.29
0.45
4.70

102

043
572
13.32
130
1.36
0.76
2.62
o1
0.19
126
4.66
30.55
33.78
1.55

476.007 465.122

1985

1.66
346

0.78

12.21
4.99
121
0.02

11.20
0.03
1.27
0.94
153
0.72
0.92
0.12
0.53
0.07
0.36
5.39

16.55
0.05
1.33
0.79
0.72
0.37
0.85
0.05
291
0.20
o.M
2.23

0.73

4.50
1.03
0.43
2.88
13.09
1.34
1.43
0.78
2.86
0.1
0.11
1.33
4,54
30.51
35.16
1.42

1986

1.62
3.39
0.81

1228

5.01
1.15
-0.02
12.46
0.03
1.23
0.92
121

075

091

0.12
0.47
0.07
0.99
5.40

15.51
0.0
141
0.86
0.60
0.40 -
0.87
0.08

281 -
018 .:
0.00

221
0.46
4.72
0.96
0.42
6.12
13.10
1.44
1.16
671
221
o1
0.08
1.13
423

30.76

34.10

1.51

428171

1987

173
31
0.48
13.27

543

1.24
0.02
11.68
0.03
1.27
1.03
1.13
0.81
0.91
0.15
0.51
0.07
0.38
6.16
17.02
0.06
1.38
0.86
0.63
0.50
0.81
0.08
277
0.17
0.00
2.62
118

- 4.76
1.13
0.65
5.97
14.53
229
1.46
1.08
222
0.12
0.9
1.13
5.31
3L9
35.57
1.64

447.556



Table 2. Total Ground-Water Withdrawals (MGD)
for Self Supplied Industries by County (1980-87)

County - 1980 1981 1982 1983 1984 1985
Adams - 1056 8.51 933 10.24 9.66 11.13
Alcxander 001 0.03 0.02 0.01 0.01 0.01
Bond 0.03 0.01 0.01 0.11 0.04 0.04 .
Boone. 0.62 0.66 0.55 034 1.38 1.38
Bureau 0.20 0.23 3.81 388 3.82 3.94
Calhoun 0.00 0.00 0.00 0.34 0.00 0.00
. Carroll 0.20 2.00 231 1.88 1.60 - 6.99
. Cass 1.16 1.03 0.96 0.93 683 077
Champaign - 717 420 434 5.03 5.49 5.82
Christian 129 - 099 0.96 0.38 0.56 0.46
Clark 008 012 0.18 - 018 0.20 0.19
Clay 105 | 102 125 119 1.15 - 0.56
Clinton - 046 082 0.66 0.54 0.56 0.49
Coles’ 0.21 023 - 018 0.20 0.25 012
Cook 13.78 1173 16.47 1702 1610 1557
Crawford 2.88 438 433 2.61 599 438
Cumberland 0.30 0.29 0.22 0.21 021 0.21
DeKalb 0.84 0.46 0.37 0.47 0.52 043
Douglas o011 0.12 0.01 0.01 003 - oI
DuPage 2.48 233 232 2.08 1.93 2.04
Edgar 0.06 0.06 0.06 0.06 0.05 0.04
Edwards 036 - 030 0.46 0.49 0.77 0.88
Effingham 0.36 0.38 036 0.16 0.27 0.28
Fayette " 523 - 827 0.54 5.70 657 . 1735
Ford- - 005 . - 007 0.02 0.00 0.00 . - 0.00
Franklin 039 = 039 0.37 0.57 0.53 0.50
Fulton ' 0.44 034 034 - 033 0.14 0.08
Gallatin ' 0.45 0.56 0.33 1.02 1.53 1.62
Greene 0.00 0.00 0.00 - 000 0.01 0.01
Grundy 9.94 8.58 745 8.51 7.88 7.99
Hamilton 0.70 0.68 0.69 0.60 0.56 0.56
Hancock 0.00 0.00 0.00 0.00 0.00 0.00
Hardin 1.07 1.08 1.64 1.16 1.13 111
Henry _ 0.03 0.02 0.03 0.04 0.03 0.03
Iroquois 0.12 0.12 0.13 0.08 0.10 0.10
Jackson 0.06 0.08 0.06 0.06 0.06 -~ 0.06
Jasper 0.55 0.52 0.72 0.60 0.60 0.59
Jefferson 035 0.43 0.45 0.49 0.49 0.46
Jersey 0.00 0.00 0.00 0.00 0.04 0.00 -
JoDaviess 1.88 1.80 1.70 1.76 1.82 1.75
Kane 2.72 2.23 2.18 215 1.20 1.71
Kankakee 0.54 0.49 0.19 018 0.21 0.21
Kendall 0.76 0.71 0.75 0.74 0.82 0.82
Knox ' 0.01 0.01 0.01 0.01 0.01 0.01
Lake - 333 230 225 2.38 2.34 2.59
LaSalle 636 5.39 515 5.84 6.40 6.22
Lawrence _ 4.80 8.48 534 2.62 16.38 6.70
Lee - 0.4 0.51 031 0.31 - 031 0.10
Livingston 0.09 0.09 0.05 0.06 0.06 0.06

29

198

1987
11.28 10.97
0.03 0.02
0.01 0.01
0.15 - 0.15
0.12 0.15
0.00 0.00
232 2.32
0.82 0.82
4.24 5.24
0.51 0.50
0.23 0.23
0.82 0.82
0.39 0.60
0.12 0.12
12.43 13.30
0.76 4.53
0.20 0.20
0.43 0.45
0.06 0.06
1.74 1.52
0.01 0.04
0.49 049
0.23 025
1.28 - 1.26
0.00 0.00
025 0.25
0.08 0.10
1.08 3.45
0.01 0.00
8.46 8.71
0.51 051

' 0.00 0.0t
1.09 1.17
0.02 0.03
0.09 0.06
0.06 0.05
1.10 0.59
0.86 0.46
0.00 0.00
1.51 1.83
1.86 1.65
0.87 1.00

- 0.68 0.01
0.00 0.00
1.97 242
5.40 6.53
0.01 7.62
0.07 0.09
0.05 0.05



County

Logan
McDonough
McHenry
MclLean
Macon
Macoupin
Madison
Marion
Marshall
Mason

. Massac

Monroe
Montgomery
Morgan
Opte

Pcoria
Perry

Piatt

Pike
Putnam
Randolph
Richland
Rock Island
St, Clair.
Saline
Sangamon
Shelby
Stephenson
Tazewell
Union
Vermilion
Wabash
Washington
Wayne
White
Whiteside
Will
Williamson

Winnebago

Woodford

TOTAL

245

0.00
3347
10.74

111

012

5.55
0.1
0.03
4.57
1.57
8.94
0.01
214
0.04
0.16
0.02
1.02
10.32
10.24
035

- 0,00
0.03
23
7.75
0.00

289 .

1.66
041
3.28
4.12
1.47
9.74
0.06
6.37
0.01

218.020 209.033

1 03
0.83
548
0.01
0.07
4.31
1.71
7.98
0.01
173
0.04
0.16
0.01
1.03
10.09
12.73
0.30
0.00
032
2.16
6.82
0.01
2.77
1.62
0.38
2.06
434
236
10.67
0.03
6.67
"0.01

Table 2 (continued)

1982

0.06
.01
4.02
0.58
0.00
0.00
67.62
10.71
1.17
0.37
5.64
0.01
0.07
5.11
143
7.39
0.
148
0.04
0.13
0.01
0.98
947
12.06
0.36
0.00
051
1.89
5.57
0.00
2.32
1.74

043

215
3.92
2.33

10.63

0.04
6.52
¢.01

247.111

212,867

30

1983

0.06
0.02
2.87
0.71
0.00
0.00
33.22
9.03
1.01
115
6.18
001
0.02
4.96
139
9.77
0.01
1.05
0.03
0.20
0.00
1.05
9.82
10.80
033
0.01
0.35
2.21
5.64
0.01
2.97
1.57
037

194

384
2.18
820
0.03
6.31
0.01

0 35
2.11
5.88
0.01
331
1.53

040
- 185

3.95
2.64
7.58
0.04
4.75
0.01

234.089

1985 1986
0.06 0.01
0.01 0.02
231. 2.29
0.65 0.23

- 001 0.01
0.00 0.00

32.67 35.85

11.09 0.66
1.02 1.03
0.67 1.08
5.86 5.67
0.02 0.01
0.00 0.00
5.04 5.68
1.39 1.31
15.55 7.28
0.04 1.28
0.96 1.27
0.07 0.06
0.19 0.19
0.01 0.01
0.93 0.91

10.08 9.82

11.27 11.27
0.39 0.35
0.00 0.00

034 0.29
1.46 2.03
5.55 5.44
0.01 0.01
3.22 227
1.46 0.38
0.38 0.36
3.05 1.74

'3.59 0.06
2.66 234
6.94 7.60
0.03 0.03
6.43 473
0.01 0.01

231.931 177.85

1987

0.01
0.02
213
0.06
0.0
0.01
34.10
0.65
1.26
0.95
5.03
0.01

0.00 -

5.1
2.19
10.34
1.29
1.17
0.02
0.21
0.00
0.91
12.19
12.45
0.35
0.60
0.32
207
8.32
0.01
3.03
1.52
0.36
1.72

278

262
7.07.
0.03
71.39
0.01

209.113
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GROUNDWATER RESOURCE ASSESSMENT

SUMMARY

Although much is known about the groundwater resources in I11inois, much
remains to be discovered through systematically planned, comprehensive
studies. Based on a regional evaluation of groundwater demand compared
to available groundwater supplies, the I11inois Water and Geological
Surveys have determined that counties in northern, central, eastern and
southern I11inois need detailed regional investigations to. better define
their groundwater resources. . These studies of potential water supply
resources could have an enormous impact on local and regional economic
development. .o

Some of this work has already begun. A regional assessment of aquifers
in northern ITlinois will be completed soon, as will an assessment of
groundwater resources in Kankakee and Iroquois counties. The Geological
Survey is currently producing updated and computerized maps of I1linois
showing the bedrock surface of the state. This project will provide the
information needed to begin detailed studies of the bedrock vailey
aquifer systems which occur throughout the state and are valuable sources
of groundwater.

Other studies .are also needed. In south-central I11inois, the ridge drift
aquifer systems are potential sources of groundwater for area communities
experiencing water supply problems. In southern ITlinois, the state
needs to determine the distribution and quality of the water in the
Pennsylvanian sandstone aquifer. And in northeastern Illinois, studies
of the shallow dolomite aguifers are needed. These aquifers could be

~important for future water supplies.

The Surveys also see a need for topical groundwater studies. For

+example, the mechanism of natural groundwater recharge must be studied

and understood so that water supply can be balanced with water demand in
stressed regions. Other studies needed include defining groundwater
resources available for irrigation, groundwater conditions in reclaimed
surface-mined land, and the effects of oil field operations on
groundwater resources.

INTRODUCTION
The groundwater resources of Illinois, estimated to be capable of
yielding seven billion gallons of water per day, have historically been

considered sufficient to meet the demands of existing and projected water
developments. Planners, developers, business and government have assumed
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that, except during drought, water supplies are dependable and would not
Timit or modify future plans. .

In the past several years, however, regional concerns have arisen because
of increased demands for water, competition among various user groups,
concentrations of both populations and water demands, and uneven
distribution of resources. These concerns have been intensified by the
recognition that groundwater helps to maintain minimum instream flows or
water levels for streams, lakes and wetlands..

The basic framework for hydrogeologic studies in IT1linois already exists
and problem areas are relatively well known. But because of the
above-mentioned concerns, there is a need for more comprehensive
assessment of our groundwater resources. The I1linois Water Survey and
I11inois Geological Survey have evaluated groundwater demand compared
with available supplies and determined that areas in northern, central,
eastern and southern I11inois need detailed regional investigations to
better define the resource for future development and management. In
addition to a regional effort, the Surveys have focused on several
topical studies which are needed to characterize aquifers in relation to
their development or protection.

Some of this research is curreht1y underway; the remainder is dependent
on future funding.

REGIONAL ASSESSMENT

Northern I11inois

A regional assessment of aquifers in northern I1linois will be completed
this fiscal year. A well data base is being compiled and aquifer mapping
is underway in most of the northern counties. These maps are useful both
as a regional presentation of groundwater resources and as a basis for
Tocal studies of specific problems. Groundwater geology reports for the
northeastern, north-central and northwestern regions will be completed
this fiscal year.

In addition to mapping, the ISGS has developed a radionuclide database
summarizing information on radionuclide levels in groundwater and
provides information to the public as requested. Researchers are also
calculating current and projected use/yield ratios in each township for
the three major aquifer systems in northern I1linois. The results will
be plotted on maps which will allow researchers to identify areas of
potential shortfall.

In addition to this study, the shallow dolomite and sand and gravel
aquifer systems in Northeastern I1linois have been targeted for more
in-depth evaluation because they could be important sources of water in
the future. Of high priority is mapping of the sand and gravel system so
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that areas of substantial groundwater supplies can be determined. The
shallow dolomite system needs two studies -- one on the relationship of
the dolomite well yield to the materials overlying the aquifer, and one
on the relationship of dolomite well yield to linear features.

Kankakee and Northern Iroquois Counties

An .assessment of groundwater resources in these counties is nearing
completion. The goals of the study are to: establish a reliable base of
geohydrologic data; make initial estimates of a long-term sustainable
yield of the groundwater system; and address management issues, such as
the domestic supply interruption problems. When financial resources
permit, a computer model of the aquifer system will be developed so that
future management/development scenarios can be studied.

South-central I11inois

This part of -I11inois, dominated by the I1lincian-age till plain, has
prevalent water supply problems. But a system of ridged drift aquifers
may be a potentially significant source of water for communities in this
area. The ridged drift system is composed of a series of elongated
glacial ridges and knolls that extend from the terminal, Wisconsinan
moraine in Shelby and Macon Counties, south and southwest to Monroe and
Randolph Counties. A previous study of a portion of a ridged drift '
aquifer between Taylorville and Macon has demonstrated the techniques
necessary to delineate these widespread but discontinuous aquifers.

Southern Il1linois

‘The southern portion of the state is underlain by bedrock of
- Pennsylvanian age. In areas where glacial deposits are thin or absent,

these sandstones can be the only sources of groundwater. Many large

communities in Southern I1linois obtain water from surface reservoirs but

rural areas often rely on groundwater for an economical source of water.
The state needs to determine the distribution and quality of this
groundwater for domestic and commerical use.

Statewide Mapping -- Drinking Water Aquifers

The Geological Survey is currently conducting a study to determine the
distribution of groundwaters with estimated TDS concentrations of less
than 3000 milligrams per liter {mg/L), between 3000 and 10000 mg/L and
greater than 10,000 mg/L TDS. Although the drinking water standard in
IMinois is 500 mg/L for public water supplies, concentrations up to
3,000 mg/L are used for domestic and agricultural purposes. Delineation
of all possible fresh water aquifers is needed to protect I11inois
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drinking water sources.

_ Statewide Mapping -- Bedrock Valley Aquifers

One of the most important sources of groundwater is the bedrock valley
aquifer, an ancient river system which cut large valleys into the bedrock
surface and deposited substantial amounts of sand and gravel materials.
Many of the valieys in I1linois were covered by the advance of
pleistocene glaciation. The alluvial as well as glacial sands and
gravels within these systems are potentially important sources of
groundwater. :

The Geological Survey is currently producing updated: and- computerized
maps of I11inois. showing the bedrock surface, the thickness of the drift
and the nature and character of the drift. This project will provide
the information needed to begin detailed studies in the following three
areas. Any additional systems found significant by the initial study
could also be candidates for detailed studies.

East-central and central I1linois -- The Mahomet/Teays Valley aquifer
system constitutes a groundwater resource of considerable magnitude.
Champaign-Urbana pumps more than 20 mgd from the deposits. Conservative
estimates for Champaign and Piatt counties alone indicate a total of 80
mgd might be available. An additional 300-400 mgd could be available in
other areas of the aquifer system. This could be of enormous benefit to
communities such as Decatur, Lincoln, Clinton and Danville which have a .
large industrial base, or which are trying to attract industrial
development. An accurate assessment of the groundwater resource would
require several field seasons of exploratory geophysics, test drilling
and aquifer testing. :

Bureau County region -- The Paw Paw-Princeton Bedrock Valley system is a
. major undeveloped groundwater reservoir in the Bureau County region.
Deeply buried -sand-and gravel aquifers capable of yielding large
quantities of groundwater are known to be present, but little is known
about their thickness, areal extent and gechydrologic properties. Its
proximity to a number of medium-sized communities along the I-80
corridor, such as Princeton, Mendota, Spring Valley, LaSalle, Peru and
Ottawa, makes it an important future water supply for this area, and
possibly for an area extending as far West as the Quad Cities.

Southeastern I11linois -- The Saline Valley aquifer system is made up of
thick sand and gravel deposits in a deep alluvial valley which apparently
was once the main channel of the Wabash River. The character and extent
of the alluvial aquifer north of the Saline Valley Conservancy District
is not well known. This aquifer has not been buried by glacial deposits
and is therefore susceptible to surface contamination. Further study of
this regional aquifer is needed to determine the impact and limits of
possible development and the potential for contamination.
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TOPICAL STUDIES

Natural Groundwater Recharge

Assessing local or regional groundwater supplies requires knowledge of
the aquifer -- particulary its hydraulic properties, thickness and areal
extent, and rates of natural recharge. Aquifer dimensions can be defined
with geologic and geophysical mapping, and hydraulic properties can be
evaluated by field tests using pumping and observation wells. But
natural recharge is a more complex and difficult process to evaluate.
Because the safe yield of an aquifer is directly related to its natural
recharge rate, the mechanism of natural recharge:must be understood.to.
balance groundwater supply with groundwater demand in stressed regions.

Irrigation

Irrigated 1and increased in I1linois from 900 acres in 1950 to 200,000 in
1986. Past studies have concentrated on irrigation efficiency and
acreage involved, but Tittle attention has been directed toward defining
resources available for.irrigation. Special attention should be give to
the nature of the flow systems when irrigation resources are developed in
order to minimize conflicts between competing needs.

Mineral Resources Development

In Tight of the importance of strip mining in I11inois, the state
needs to study the effect of strip mining and associated
reclamation practices on groundwater recharge and water quality.
Strip mining in I1linois often occurs in areas of limited
groundwater supplies. If rubble-base aquifers in ‘reclaimed areas
are feasible groundwater supply alternatives, it could have a
favorable impact on growth in small communities experiencing water
supply problems.

In a related area, the state also needs to analyze the impact of
various oil field operations on groundwater resources. In oil
preducing areas, brines held in excavated earthen ponds can
percolate into shallow fresh water aquifers. O0il field brines can
also be introduced into the groundwater system through improperty
abandoned well and test hole casings. Similarly, secondary oil
recovery operations create hydraulic pressure which forces saline
fluids from depth to shallow fresh water aquifers.
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CONCLUSION

Although much is a1ready known about the groundwater resources of
I11inois, areas of short supply, increased demand, contamination
susceptibility, and even untapped potential, need to be evaluated

in detail to guide future development and management. These areas

occur throughout most of the state. The I11inois Water and
GeoYogical Surveys have determined which aquifer systems are most
in need of evaluation or show the most potential as a water supply
source. Delineation of these groundwater resources could have an
enormous impact on local and regional economic development.
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GROUND WATER DATA IN ILLINOIS
EXISTING DATA AND DATABASES

Summary

Ground-water databases exist in Illinois at several agencies.
These include the Illinois State Water Survey (ISWS), the Illinois
State Geological Survey (ISGS), the Illinois Department of Public
Health (IDPH), and the Illinois Environmental Protection Agency (IEPA).
The ISWS maintains a water levels database, an aquifer properties
database, information from the Water Use. Act, a water. withdrawal.
database, a public, industrial, commercial survey database, a non-
municipal well database, a ground-water quality database, stream flow
data, and an extensive paper file system. The ISGS has basic well data
system and a well log database for wells for the past eight years. The
IDPH maintains a computer file of permits issued for non- community
water wells to be drilled in Illinois, as well as computer files of
chemicals analyses performed at IDPH. The IEPA maintains water-related
files through its Land Pollution Control Division and it Public Water
Supply Division. Some water quality and quantity information, and
related data have been made compatible with the Geographic Information
System for the generation of maps. Coordination and standardization of
data collection are two key issues in this area. Established funding
methods are basic to the success of such a program. It is recommended
that a group be formed to begin the dialogue to establish a coherent,
beneficial network of ground-water data.

Introduction

Several State agencies in Illinois have generated and collected a
large volume of information .on the various aspects of ground water,
including water quantity. These data exist at the present time in a
wide variety of forms, from paper files to true computer databases.
Five State agencies, whose data are discussed in this paper, are: the
Illinois State Water Survey (ISWS), the Illinois State Geological
Survey (ISGS), the Illinois Environmental Protection Agency (IEPA),
Illinois Department of Public Health (IDPH), and the Illinois
Department of Mines and Minerals (IDMM). The United States Geological
Survey (USGS) contributes to the Illinois data through information
given to, or collected in cooperation with State agencies. These
agencies, or their fore-runners have been collecting ground-water
related information since the late 1800s.

Illincis State Water Survey

The ISWS has been working in the area of water information since
the late 1800s. The Ground Water Section (GWS) of the ISWS maintains
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extensive files of water well-related information. The majority of
this information is for the period from 1970 to the present.

Water Level Database

The, GWS maintains a Water Level (WL) database which contains the
water levels, dates recorded, locations, depth and other information
for 117 active observation wells in Illinois (Figure 1).- The
observation wells are maintained by the GWS and information is
collected from most of those wells monthly, some quarterly, with some
wells equipped with continuous water level recorders. The database is
accessible by the Service and Information Group of the GWS of the ISWS.
It is not on line for public use, but information from the database may
be released to the public and to researchers for specific purposes.

llinots
Observation
Wells N

Figure 1

48



Aquifer Propertles Database

A computer database of aquifer property information exists on a
commercially available database software package. The database
contains aquifer properties and other well information associated with -
aquifer tests from around Illinois, There are approximately 5000
values in the database. The database is not open to the public, but
information from the database can be accessed to meet specific needs by
contacting a GWS staff member.

Water Use Act Ptogram

The ISWS and the ISGS are responsible for impact review of
proposed high-capaclty:wells:in: I11inois under the Water Use Act (WUA)
of 1983, ‘Well records-are-submitted for the review process and those
records are maintained in paper form. Limited funding of the WUA
program restricts the automation of information. Complaint
investigations under the program require staff from both the ISWS and
the ISGS to collect field data. Access to the information under this
program is by contact with the Surveys.

Water Withdrawals Database

The GWS also maintains an in-depth database of water withdrawal
information. This database is maintained by the Illincis Water:

Inventory Program (IWIP) -of the GWS in cooperation with the United .. - - -

States Geological Survey (USGS) in support of the National Water Use
Program which keeps track of water withdrawals across the nation. The
database contains information from 1978 through 1988. It includes the
name, identification numbers, pumpage information, activity status;
well locations or surface water intake sites used by municipal water
supplies, . industrial water supplies,.and high-capacity wells, including
irrigation.wells. - This:database is:not available for public access
since it contains sensitive information from some of the industries.
Some of the information in the database has been released to
researchers., Data summaries are published bi-annually. The data from
this database can be used with the Geographic Information System (GIS).
Throughout this paper, compatibility with the GIS will be mentioned.
The GIS is a mainframe software package which allows data to be
displayed on maps. In Illinois, programs of research at several
agencies have developed a broad spectrum of map coverages for various
aspects of information about the State,

Public, Industrial, Commercial Survey Database

The Public, Industrial, Commercial Survey (PICS) database contains
both the IWIP and the information about municipal water supplies in a
common database. Municipal well data in the computer is maintained by
the ISWS through its Bulletin 60 publication series, Bulletin 60 is a
serles of reports on the history, status, and conditions of the water
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supplies in the counties of Illinois. There are thirty-five counties
for which a bulletin has been published, and thirty-nine which are in
draft form. The database contains information about the location, )
status, age, identification numbers, and names of municipal wells in
Illinois. The database carries information on all active, inactive,
and abandoned municipal wells in Illinois. Information from the PICS
database can easily be made GIS compatible (Fig 2). The data have been
used in-countless research projects for most of the agencies included
in this report.

Non-Municipal Well File

The GWS is in process of coding a file with the support
information for non-municipal wells throughout the state. Non-
municipal wells, as used here, means all wells not classed as municipal
for which the- ISWS has records. These include domestic, industrial,
commercial, irrigation and agency owned wells. The file contains
location, date drilled, depth, owner, driller, any identification
numbers associated with that well,a code for the source of the record,
and a well type code. The location data is then converted to GIS
compatible coordinates to enable plotting on maps. Data for about 90
of the 102 counties in Illinois are completed at the time of writing of
this paper. This file is accessible only by GWS staff at present, but
will be part of the integrated database of ground-water related
information in the GWS. The data in this database can be used with the
GIS (Fig 3).
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Ground-Water Quality Database

The GWS maintains a ground-water quality database (GWQDB) which
contains approximately 10,000 records of chemical analyses: from samples
analyzed at the ISWS laboratories and the IEPA laboratories. Some of
these analyses date back to the early part of the 1900s, but most of
the data is from the period 1970-present. Before 1987, most analyses
were for inorganic compounds and physical parameters. Beginning in
1987, some organic analyses from the IEPA Safe Drinking Water Act
compliance monitoring program have been added to the database. There
1s. no water quantity data in this database, but it can be related by
location and date to areas where water quantity information is
available. These data can be processed to be GIS compatible.

Comprehensive Paper File System

The ISWS, GWS maintains a large paper file system of all
information relevant to the municipal, private, industrial and
irrigation wells in the state. There are approximately 3.5 million
records in the system at present. These records include well logs,
well permits, affidavits of well sealing, well abandomment forms, water
quality analysis reports, water inventory forms, correspondence,special
projects. well test reports, and maps. Most of these records have been
received from other state agencies. The ISWS, as the repository for
ground water information for Illinois, has begun to automate much of
this information.
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Stfeam-flow Data

The ISWS surface water section (SWS) maintains a stream-flow
database, and high-low flow files. The information on stream flow is
primarily collected by the USGS as part of their stream-gaging network.
This information is frequently used in combination with ground-water
related information for recharge potential, contamination potential and
other hydrogeologic research. The data are accessible in-house by ISWS
staff or by contact with the ISWS SWS, or through referral to the USGS.
The ISWS SWS also acquires stream stage data from approximately forty-
five sites from the National Weather Service. Access to these files is
also in-house or by contact with SWS staff.

Illinois State Geological-Survey .

The ISGS has well log records and well permits on file. These are
received from the IDPH, IEPA, and Illinois Department of Mines and
Minerals. The information is primarily in paper form. Two computer
files of location and background information which can be associated
with well logs exist in the ISGS computer. One of these files (The
Basic Well Data File) contains data from the years 1905 through 1980.
The other (CONQUEST) is a recently initiated file which will contain
data from 1980 to the present. This file will contain well log
information. The well information has not been updated or maintained
with corrections or additional information. Pre-1985 data was not
corrected or maintained. Post-1985 data has been administered through-
a more Intense program which raises its quality substantially above -
that of the previous years. The database planning includes GIS
compatibility. '

Illinbis Department of Public Health

The IDPH has.the responsibility of permitting non-community
potable wells. They maintain a computer file of these permits. The
IDPH recelves water well logs from the drillers, after the drilling of
those wells. Some information from the well log forms is entered into

' the IDPH computer file, The log forms are then forwarded to the ISWS
and ISGS. 1IDPH also maintains computerized records of nitrate and
coliform analyses performed on samples from wells under its regulatory
jurisdiction, as well as a limited number of other analyses where
indicated. The IDPH data is accessible through contact with an IDPH
staff person.

Illinois Department of Mines and Minerals

The IDMM permits irrigation wells and monitoring wells in
Illinois. Those permits are forwarded to the Surveys in much the same
way as the permits from IDPH.
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Il1linois Environmental Protection Agency

The IEPA collects a wide variety of information related to ground-
water through its broad scope of programs. Most of this data is water
quality related. It is collected under the direction of either the
Land Pollution Control (LPC) Division of the IEPA, where the _
responsibility for the Resource Conservation and Recovery Act (RCRA)
and the Superfund program lie, or through the Public Water Supply (PWS)
Division under one of its regulatory programs. The IEPA issues permits
for municipal water wells, and related information is collected through
that process. The data are computerized at IEPA and have been
regularly shared with the researchers of the Department of Energy and
Natural Resources and other agencies of Illinois.

Table 1 shows the general categories of ground-water information
collected in Illinois and the agencies involved in their collection.
Other agencies are involved with ground-water information, but their
involvement is not as broad scope as those discussed here.

Table 1. Categories of data collected at Illinois Agencies

Data Well Well Well GW Water Aquifer Contam Water Withdrawal
Category Tlogs loc Rel Qual Level Prop Source Use Info
Agency

ISWS X X X X X X X X X
1S5GS X X X X X

IDPH X X X X

IEPA X X X X X X

Loc - location

Rel - related

GW Qual - ground water quality
Prop - property

Contam - contamination

Info - information

Problems and Recommendation

The databases and collected files from the various agencies
contain categories of information which can be used to cross-reference
the information in each with that of the others. A situation which can
be a serious problem has become apparent in using such data.
Information collected by different agencies, and even within an agency,
has no standard format for the data elements, and no standard
definition of those elements. This means that computerization of data
will yield unlike products. The combination of such unlike information
is difficult at best. Table 2 shows the major elements frequently used
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to cross-reference data in Illinols, and some of the typical problens
with those data elements.

Table 2. Cross-referencing Data Elements and Typicai Problems

Data Element Commont Problems
Well Identification No standard - based on location, date, or

facility, etc
Changed codes (THIS SHOULD NEVER HAPPEN)

Location No standard - non-standardized address -
owner or well site, legal description,
latitude-longitude

Dates (Non-specific) Among the choices: date well drilled, date
well completed, date form issued, date
well log returned to regulatory agency,
date of pump setting :

Name (Non-specific) Entries vary; driller name, owner name,
construction company for the subdivision,
One or more specific type of name should
be recorded and it should be clear which
type is used.

It is recommended that the agencies to be involved in information
collection, meet and discuss three major areas of effort., First, there
should be compiled a list of the minimum informaticn which will be
needed to be included in any database in order to allow its use.
Second, standard formats. should be established for those minimum data
elements. And:third, :-but perhaps:most important, documentation must be
produced to accompany any data so that definitions and limitations, as
well as strengths and specifications are clear. These conditions do
not preclude any group from collecting other information, or from
saving it 'in any format desireable, it merely establishes the basis
upon which any interested party can access the data with confidence.

Table 3 shows the general accessibility of the databases or
collected files. In each case a contact should be made with the
agency to determine the specific individual or program which can supply
the information. These data are dynamic and continually undergoing
change and update. Their accessibility may be affected by this status.
Only those databases which are computerized file systems with more than
project specific uses are considered true databases for this paper.
There are many other large volume project files which are not intended
for, and will not be released for, general use. These are not
discussed here,
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Table 3, Computerized Databases.and Accessibility

Access by: Contact Internal Agency Agency Public
Database: : All Research

ISWS:
IVIP X X X
PICS X X X
GWQDB X X X X
WL X X X X X
Aquifer Prop. X X
ISGS:
Basic Well Data X X X
CONQUEST X X X
Permits X X X
IDPH: ‘
Permits X X
wQ X X X
IEPA; ,
PWS data X X X
LPC data ‘X X X

IWIP - Illinois Water Inventory Program

PICS - Public, Industrial, Commercials Supply
GWQDB - Ground-Water Quality Database

WL - Water levels

WQ - Water Quality

PWS - Public Water Supply

LPC - Land Pollution Control

Table 4 summarizes agencies producing ground-water quantity and
quality data. Other agencies are involved with ground-water
information, but these are the major active groups.

Table 4. . Major Agencies for Ground-Water Information

Information Category

Agency Quality OQuantity Aquifer Info Backeground Info
1SWS X - X X X
1S5GS X X
IDPH X X
IDMM ' X
TEPA X X

Most agencies have Information which they are willing to share
with other agencies and with the public. However, ease of access
limits the capability of any agency to make its data totally open to
other groups or to the public. Most agencies allow public access to
paper documents by appointment, but this process is so tedious and time
consuming that most people do not want to try. In future, with proper
funds and persomnel, such information may hecome more readily
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available, but a great deal of planning and effort will be required
before such a situation exists.
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