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This study provides a summary of the historical and future water withdrawals for four different water-demand sectors: 1) public water supply and self-supplied domestic, 2) self-supplied
thermoelectric power generation 3) self-supplied commercial and industrial, and 4) self-supplied
agriculture and irrigation. The purpose of this study is to examine water demand on a regional basis and provide water demand information to the East-Central RWSPC to begin the water-supply
planning process.
Future water withdrawals were estimated with a regional approach. We collected historical data
on all water suppliers/users in the region, created regional models for each sector based upon the
aggregated historical data, and used the models to estimate future withdrawals. The future water
withdrawals generated from this study will be distributed to existing points of withdrawal for use
by the ISWS in groundwater and surface water models to analyze whether the water supplies can
meet the water demands from now until 2050.

7.1

Regional results

The baseline scenario estimates the total water withdrawal to increase by 8.0% by the year 2050,
from 1,654.6 MGD in 2005 to 1,788.4 MGD (Table 7.1 and Figure 7.1). In all water demand sectors, except power generation, water withdrawals are expected to increase (Table 7.1). The power
generation sector decreases water withdrawals in the baseline scenario because of the replacement
of the Lakeside Plant with a new Dallman 4 Plant in Sangamon County which uses less water.
Because power generation withdraws close to 80% of this total, it is useful to look at the changes
in water withdrawals without including the power sector.
The water demand sectors, other than power generation, when totaled, increase by 173.6 MGD
(51%) from 2005 to 2050 in the baseline scenario. This number is reduced to 119.7 MGD (35%) in
the LRI scenario and increased to 232.5 MGD (69%) in the MRI scenario. These values underscore
the importance of analyzing water demand and planning for the future. By including demand these
increases in groundwater and surface water supply models, as the ISWS is going to do, the region
will have a greater understanding of the demand placed on the regional water supply and the
potential impacts to the resource and the region.
The percent of the total withdrawals is shown for each sector in 2005 and 2050 in Figure 7.2.
Power generation withdraws the most of all the water sectors, 71% of the total in 2050. In 2050,
both IR&AG and PWS will withdraw approximately 10% of the total water in the region. The
withdrawals for C&I will increase from approximately 4% in 2005 to 8% of the total in 2050.
Domestic water withdrawals will remain less than 1% of the total water withdrawals in the region.
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Table 7.1: Summary of water withdrawals in East-Central Illinois (in MGD).
2005
Normal
(MGD)

Scenario/ Sector

2050
Modeled
(MGD)

Change from
2005 (Normal) - 2050
(MGD)
(%)

Baseline Scenario (BL)
Public Supply
Self-supplied C&I
Self-supplied domestic
Irrigation and agriculture
Subtotal (w/o power)
Power generation
TOTAL

127.24
63.70
8.86
139.40
339.20
1,315.35
1,654.55

176.88
137.51
12.01
186.46
512.86
1,275.54
1,788.40

49.64
73.81
3.15
47.06
173.66
-39.81
133.85

39.0
115.9
35.6
33.8
51.2
-3.0
8.1

Less Resource Intensive Scenario (LRI)
Public Supply
Self-supplied C&I
Self-supplied domestic
Irrigation and agriculture
Subtotal (w/o power)
Power generation
TOTAL

127.24
63.70
8.86
139.40
339.20
1,315.35
1,654.55

153.50
116.17
12.01
177.21
458.89
1,217.78
1,676.67

26.26
52.47
3.15
37.81
119.69
-97.57
22.12

20.6
82.4
35.6
27.1
35.3
-7.4
1.3

More Resource Intensive (MRI)
Public Supply
Self-supplied C&I
Self-supplied domestic
Irrigation and agriculture
Subtotal (w/o power)
Power generation
TOTAL

127.24
63.70
8.86
139.40
339.20
1,315.35
1,654.55

185.36
178.52
12.01
195.77
571.66
1,342.37
1,914.03

58.12
114.82
3.15
56.37
232.46
27.02
259.48

C&I = Commercial and industrial water sector; w/o = without;
Note: All withdrawal values reported in million gallons per day (MGD)

45.7
180.2
35.6
40.4
68.5
2.1
15.7
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Figure 7.1: Historical and future water withdrawals in East-Central Illinois from 1985 to 2050.

CHAPTER 7. SUMMARY AND CONCLUSIONS

(a) 2005 (Normal)

233

(b) 2050

Figure 7.2: Percent of total water withdrawals by demand sector in East-Central Illinois in 2005
(Normal) and 2050 for the baseline scenario.

The following summarizes the baseline scenario for each sector in the demand analysis.
Public water supply - The public supply sector accounts for approximately 9.9% of the 2050
withdrawals in East-Central Illinois. Not including the power generation withdrawals, public
supply accounts for 34.5% of the 2050 withdrawals. The baseline scenario estimates an 39%
increase, from 127.2 MGD to 176.9 MGD by 2050.
Self-supplied domestic - The smallest water-demand sector, domestic supply accounts for approximately 0.7% of the 2050 withdrawals in East-Central Illinois. Not including the power
generation withdrawals, domestic supply accounts for 2.3% of the 2050 withdrawals. The
baseline scenario estimates an 35.6% increase from 8.9 MGD to 12.0 MGD in 2050.
Self-supplied power generation - Power generation is the largest water demand in the region
accounting for 71.3% of total withdrawals. However, the water withdrawals are expected to
decline in the baseline and LRI scenarios and increase only 2.1% in the MRI scenario. The
baseline scenario estimates a 3.0% decrease, from 1,315.4 MGD to 1,275.5 MGD, by 2050.
Self-supplied commercial and industrial - The commercial and industrial sector accounts for
approximately 7.7% of the 2050 withdrawals in East-Central Illinois. Not including the
power generation withdrawals, C&I accounts for 26.8% of the 2050 withdrawals. The baseline scenario estimates a 115.9% increase, from 63.7 MGD to 137.5 MGD, by 2050. This
sector is estimated to have the largest increase in demand. This increase is due, in part (approximately 10 MGD), because of proposed water intensive industries, included as ethanol
plants, in the scenarios.
Self-supplied irrigation and agriculture - Irrigation and agriculture accounts for approximately
10.4% of the 2050 withdrawals in East-Central Illinois. Not including the power generation
withdrawals, IR&AG accounts for 36.4% of the 2050 withdrawals. The baseline scenario
estimates a 33.8% increase, from 139.4 MGD to 186.5 MGD, by 2050.

7.2

County results

The total withdrawals for each county are shown in Table 7.2. To compare the relative amounts
withdrawn in each county in 2050, the percent of each demand sector are shown graphically in
Figure 7.3. DeWitt, Mason, Tazewell, and Sangamon counties all have withdrawals over 150
MGD. These large withdrawals are primarily due to the power generation plants within those
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counties. Ford, Iroquois, Logan, Menard, Piatt, and Woodford counties are all expected to have
withdrawals less than 10 MGD.
Figure 7.3 shows that public water supply is the primary withdrawal sector in Champaign,
McLean, Macon, and Vermilion counties, whereas irrigation and agriculture are the primary withdrawals in Cass, Mason, and Menard counties. Commercial and industrial water withdrawals are
focused within Macon and Tazewell counties. Self-supplied domestic remains a very small portion
of each county.
Because the power generation withdrawals are relatively large compared to the other sectors
and there are plants in only five of the fifteen counties, it is insightful to look at withdrawals
without power generation. When you exclude power generation, Mason and Tazewell counties
have the largest total withdrawals (Figure 7.4), but for different reasons. In Mason County the
withdrawals are primarily for irrgation and agriculture. In Tazewell County, the withdrawals are
mostly commercial and industrial, but also have significant withdrawals for public water supply
and irrigation and agriculture. The next tier of counties, in the 40-60 MGD range, are Champaign,
Macon, and Sangamon. These withdrawals are in large part public water supply and commercial
and industrial water sectors. The remaining counties are all expected to have withdrawals less than
30 MGD by 2050.
Tables and figures showing the individual county results, by water sector for every year of
interest are provided in Appendix G.
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Table 7.2: Future withdrawals for each county, by demand sector, for the year 2050 (in MGD) for
the baseline scenario.

County

Public water
supply
Domestic
(MGD)
(MGD)

Power
generation
(MGD)

Commercial
Irrigation
& industrial & agriculture
(MGD)
(MGD)

Total
(MGD)

Cass
Champaign
DeWitt
Ford
Iroquois
Logan
Macon
Mason
McLean
Menard
Piatt
Sangamon
Tazewell
Vermilion
Woodford

2.32
33.62
1.83
2.25
3.3
3.99
31.33
0.95
24.07
1.04
1.42
31.74
25.39
10.52
3.08

0.44
2.56
0.4
0.25
0.96
0.71
0.21
0.55
1.55
0.02
0.46
1.54
0.12
0.66
1.58

–
–
810.44
–
–
–
–
105.00
–
–
–
331.46
25.88
2.76
–

3.16
9.74
0.03
6.54
1.48
2.82
26.59
7.48
2.07
0.00
1.56
7.93
62.05
6.04
0.02

15.84
6.15
0.94
0.92
3.25
2.08
0.41
108.26
2.15
3.09
0.49
1.64
39.14
0.72
1.39

21.76
52.07
813.64
9.96
8.99
9.59
58.54
222.24
29.85
4.16
3.94
374.31
152.59
20.71
6.06

Total

176.88

12.01

1,275.54

137.51

186.46

1,788.40

All data reported in million gallons per day (MGD).
All sectors, except public water supply, are self-supplied
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Figure 7.3: County water withdrawals in East-Central Illinois in 2050 by demand sector for the baseline scenario.
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Figure 7.4: Future withdrawals for each county, by demand sector, for the year 2050 (in MGD) for
the baseline scenario. Power generation sector not included.

7.3

Data issues

The goal of this study is to estimate the water withdrawals by water demand sector for the 15county region in East-Central Illinois to the year 2050. This goal has been achieved with the
best information available and the future withdrawal estimates are provided to the RWSPC with
confidence. However, the process has not been without difficulty and we would like to inform
the RWSPC about the data issues we confronted. The following are our recommendations to the
RWSPC on how to improve the data so as to better enable water demands to be estimated in the
future.
• All water demand sectors should report water withdrawals - Currently, three of the four
water demand sectors report to the IWIP program of the ISWS; public water supply, commercial and industrial, and power generation. Because irrigation has significant withdrawals
in the region, approximately 10% of the total, it is important that these withdrawals are
accurately reported and accounted for in the water withdrawals database.
• Reporting should be mandatory - Reporting to the IWIP program of the ISWS is currently
voluntary. In order to achieve accurate accounting of all water withdrawals, the reporting
should be made mandatory.
• All water withdrawals should be made public - Under the current system, commercial
& industrial and power generation withdrawals are not available to the public due to confidentiality agreements with the ISWS (although some data is available through other public
records, such as the EIA). As a public resource, the public should be able to see how water
in the region is being used.
• Water withdrawals should be accurately reported as withdrawals, not total water produced or used - It is evident in the data that water users are not all reporting the same
way. Some water users report how much water was sold to customers. Some report how
much water was produced. Some report how much water was used in the cooling process.
Some report how much water was withdrawn from the source. These differences provide an
inaccurate accounting system of water withdrawals.
• Monthly withdrawals should be reported - Currently, withdrawals are reported on an annual basis as an annual average. However, water is not used uniformly throughout the year;
there is monthly variation. In some cases, the monthly withdrawals can be 2-3 times the
average. And with seasonal uses, like irrigation, withdrawals only occur a few months out of
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the year. By collecting monthly withdrawal data, the model will be better able to capture the
relationship between the variables and water withdrawals. Monthly reporting provides more
data and a more accurate portrayal of withdrawals. Reported water withdrawals should still
be reported only annually, but should include monthly withdrawal data.
• Population served should be accurately reported annually The population served data
supplied to the ISWS is inconsistent and often inaccurate. A lot of time and energy was
spent trying to rectify this important dataset. Much of the problem was that not all PWSs
were reporting the same way. For example, some reported census data one year and number
of connections the next year leading to an inaccurate dataset.
• Resident population estimates should be projected for the entire water supply planning
period - The county level resident population projections used in this study were provided
by the Illinois Department of Commerce and Economic Opportunity (DCEO). These population projections were done for the years 2000 - 2030. Because the water demand study
estimates withdrawals to the year 2050, we had to extend the state’s projections. The RWSPC
should request that when the state updates their population projections, they utilize the same
projection years as the water supply planning process.
• Employment populations should be projected for the entire water supply planning period - The county level employment population projections used in this study were provided
by the Illinois Department of Employment Security (IDES). These population projections
were done for the years 2004 - 2014. Because the water demand study estimates withdrawals
to the year 2050, we had to extend the state’s projections. The RWSPC should request that
when the state updates their employment projections, they utilize the same projection years
as the water supply planning process.
• Public water suppliers should report price annually - Price, in this case marginal price,
is an important demand variable for the public water supply sector. To better enable future
studies, marginal price should be reported annually with the water withdrawals from each
public water supply.
• Significant changes (large increases or decreases in annual average) in water withdrawals should be explained - Sometimes water suppliers or users, have large changes
in water withdrawals from year to year. In some cases, the supplier may stop supplying water altogether. For example, in 2001 the City of Decatur sold one of its treatment plants to a
local industrial user. In the water dataset, this was evidenced by a large decrease, 15 MGD,
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in 2005. Significant changes, like this one, that effect the amount of water withdrawn should
be noted in the annual reporting.
As water supply planning in Illinois matures, the hope is to streamline the process of data collection
and analysis such that appropriate decisions can be made about water supply planning in each
region and in the state. The recommendations outlined above will better enable the RWSPC to
understand water demand and withdrawals in the future.
This study examined the future water demand on a geographic region. However, it didn’t address the ability of the water resources in that region to supply the estimated demand or the impact
of the increased demand on the ecological or hydrological resources. Water demand estimates are
important to understanding how different areas are using water and how fast and where the region
is growing. What these estimates do not reveal is if the regional water sources, both surface water
and groundwater, can supply and sustain the demand placed upon them. But, as these water withdrawals are utilized in the water supply modeling analysis performed by the ISWS, the RWSPC
will be able to plan for the future and ensure that all water users within the region have a safe and
secure water supply.
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