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Figure 2.2: Structural model for public water supply sector in East-Central Illinois.
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Table 2.4: Examples of estimated elasticities of four explanatory variables in public water

supply water-demand models.

Study/Variable Definition

Elasticity Notes

INCOME

Griffin and Chang, 1990 0.480  Winter water use
Annual per capita income 0.300 Summer water use
Schneider et al., 1991 0.218 Generalized least-squares model (GLS)
Per capita income 0.458 GLS model with inclusion of cross-sectional
dummy variables
0.144  GLS with inclusion of time series dummy
variables
0.309 GLS with inclusion both cross-sectional and
time series dummy variables
PRICE
Berk et al., 1980 -0.090  Monthly water use
Marginal price
Griffin and Chang, 1990 -0.160  Winter water use
Average water price -0.380  Summer water use
Schneider and Whitlach, 1991 -0.066  Generalized least-squares model (GLS)
Marginal water cost -0.057  GLS model with inclusion of cross-sectional
dummy variables
-0.114  GLS with inclusion of time series dummy
variables
-0.049  GLS with inclusion both cross-sectional and
time series dummy variables
-0.137  From partial adjustments, generalized least-
squares model with time series dummy variables
PRECIPITATION
Berk et al., 1980 -0.012  Pooled analysis of monthly data
Total monthly rainfall
Schneider and Whitlach, 1991 -0.056  Generalized least-squares model (GLS)
Precipitation during -0.068  GLS model with inclusion of cross-sectional

dummy variables
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Table 2.4: Examples of estimated elasticities of four explanatory variables in public water
supply water-demand models.

Study/Variable Definition Elasticity Notes

summer (May-August) -0.046  Partial adjustments, generalized least-squares

model with time series dummy variables

TEMPERATURE

Berk et al., 1980 1.370 Pooled cross-sectional time-series data

Mean monthly temperature

The estimated elasticities of the main variables in the structural model confirm the estimates
obtained in other studies of municipal water demand. Table 2.4 shows the elasticities of income,
price, precipitation and temperature which were reported in three previous studies.

Table 2.4 shows six estimates of per capita income elasticity. All reported elasticities are pos-
itive and range from 0.144 to 0.48. The data used in the two studies (Griffin et al., 1990 and
Schneider, 1991) were pooled time-series and cross-sectional data — the same data configuration
was used in the present study.

All eight price elasticity estimates (Table 2.4) are negative and range from -0.05 to -0.38.
These elasticities indicate that municipal water demand is generally inelastic with respect to price.
The highest (absolute) value of -0.38 is for summer season water use, which is expected to be
more elastic than non-seasonal (or indoor use). There appears to be a relatively narrow range
of estimated elasticities of municipal winter season and annual water demand (also captured by
monthly models) with respect to price of —0.05 to —0.16.

Table 2.4 includes several estimates of the elasticity of municipal demand with respect to the
weather variables. All four reported elasticities of precipitation are negative and range from -0.012
to -0.068. These values indicate relatively low responsiveness of municipal demand to changes in
precipitation. The estimated elasticity of municipal demand with respect to air temperature in the
study by Berk et al. [1980] is positive 1.37, demonstrating the expected relationship between water
use and temperature.

The equations from the model were used to generate both the historical and future water with-
drawals in each of the 41 study areas. Figure 2.3 shows the model-generated GPCD versus the
historical reported GPCD for the years 1985-2005. The figure shows that the model approximates
the reported GPCD well for most of the study areas. Of course, as in any dataset of this nature,
there are outliers that are not captured by the model, but overall, the model is able to account for
85% of variance in per capita water demand.
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Table 2.5 compares the 2005 model-generated and reported values of combined water with-
drawals and purchases for each system and within county remainder areas. The differences be-
tween the model generated and reported values are relatively small, since in several cases where
the differences for the 2005 data year were large, additional calibrations of model intercepts were
performed. The total difference between the model and the reported values for the 15-county re-
gion is 1.87 MGD. The calibrated 2005 intercepts were retained in preparing estimates of future

water withdrawals.

Table 2.5: Comparison of model-generated and reported water withdrawals in 2005 for

public water supply sector.

Model-generated  Reported  Difference
Study Area County withdrawals* withdrawals  (MGD)
(MGD) (MGD)
Beardstown Cass 1.29 1.30 -0.01
Cass County Rem. Cass 0.47 0.36 0.11
Champaign/Urbana Champaign 23.24 23.24 0.00
Mahomet Champaign 0.53 0.54 -0.01
Rantoul Champaign 1.78 1.67 0.11
Champaign County Rem. | Champaign 1.08 1.12 -0.04
Clinton DeWitt 0.95 0.87 0.08
DeWitt DeWitt 0.02 0.01 0.01
DeWitt County Rem. DeWitt 0.41 0.40 0.01
Paxton Ford 0.55 0.56 -0.01
Ford County Rem. Ford 1.25 1.12 0.13
Watseka Iroquois 0.59 0.58 0.01
Iroquois County Rem. Iroquois 1.86 1.61 0.25
Lincoln Logan 2.80 2.94 -0.14
Logan County Rem. Logan 0.82 0.66 0.16
Decatur Macon 23.65 23.64 0.01
Forsyth Macon 0.44 0.41 0.03
Macon County Rem. Macon 1.28 1.28 0.00
Mason City Mason 0.30 0.27 0.03
Mason County Rem. Mason 0.60 0.56 0.04

MGD = million gallons per day; Rem. = remainder;

*Model-generated withdrawals are estimated using actual 2005 weather data.
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Table 2.5: Comparison of model-generated and reported water withdrawals in 2005 for

public water supply sector.

Model-generated  Reported  Difference
Study Area County withdrawals* withdrawals ~ (MGD)
(MGD) (MGD)

Bloomington McLean 11.36 11.23 0.13
Hudson McLean 0.15 0.14 0.01

Normal McLean 4.24 4.29 -0.05
McLean County Rem. McLean 1.82 1.80 0.02
Petersburg Menard 0.42 0.36 0.06
Menard County Rem. Menard 0.38 0.39 -0.01
Monticello Piatt 0.75 0.72 0.03
Piatt County Rem. Piatt 0.48 0.49 -0.01
Springfield Sangamon 22.90 22.94 -0.04
Sangamon County Rem. | Sangamon 2.04 1.83 0.21

Creve Coeur Tazewell 0.93 0.93 0.00
East Peoria Tazewell 2.80 2.73 0.07
Morton Tazewell 3.18 2.68 0.50
Pekin Tazewell 7.48 7.42 0.06
Washington Tazewell 1.31 1.16 0.15
Tazewell County Rem. Tazewell 2.73 2.76 -0.03
Danville Vermilion 8.35 8.34 0.01

Hoopeston Vermilion 0.64 0.56 0.08
Vermilion County Rem. | Vermilion 0.76 0.79 -0.03
Goodfield Woodford 0.08 0.09 -0.01
Woodford County Rem. | Woodford 2.19 2.24 -0.05
East-Central Illinois 138.9 137.03 1.87

MGD = million gallons per day; Rem. = remainder;

*Model-generated withdrawals are estimated using actual 2005 weather data.
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Figure 2.3: Comparison of the historical reported and the model-generated gallons per capita per

day water withdrawals from 1985-2005.



2.6 Future data

The public water supply model established the relationship between water withdrawal and the
water demand variables. Assuming that this relationship remains the same in the future, we can
use the model along with future values of water demand variables to estimate water withdrawals.
The following sections describes how the water-demand drivers and variables were projected to
the year 2050.

2.6.1 Future population

The main driver of future demand in the PWS sector is population. Data on future resident popu-
lation of the study area were obtained from the Illinois Department of Commerce and Economic
Opportunity (DCEO) [2007]. These data are county-wide population projections to the year 2030.
The 2030 to 2050 extension of population projections for the 15-county area was achieved by using
the average annual growth rate from the county projection for the years 2020-2030. The method
of extension of the projections was approved by John Chiang, Illinois State Demographer.

For the 15-county study area, the total resident population is expected to increase between 2000
and 2050 from 1,033,772 to 1,343,226 (Table 2.6). This represents an increase of 309,454 persons
(or 29.9 percent). Graphs of the historical and future resident population for each county are shown
in Figures 2.4 — 2.11. The population for each county was used to calculate the PWS population

and the domestic supply population, which are described below.

2.6.1.1 PWS population served

The future population served is used to calculate the future water withdrawals in million gallons per
day (MGD) by multiplying population served by the model generated GPCD. Because there is no
source for data on the future population served, we used future resident population to calculate an
estimate of the future population served. In an effort to do this, the relationship between historical
residential population and historical population served was analyzed. The general relationship
between resident population and population served did not significantly change in the historical
years for most of the study areas. However, because of changes in some study areas in 2005, for
example Champaign/Urbana increased their population served in 2005 because they began serving
additional communities outside their boundaries, the PWS population served was calculated using
the 2005 percent of total population. It was assumed, for the purpose of this study, that the 2005

percent of the total population would remain constant into the future. The PWS population served

46



CHAPTER 2. PUBLIC WATER SUPPLY (PWS)

Table 2.6: Total population for each 15-County East-Central Illinois Region.
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County 1990 2000 2030 2050 2000-2050 Percent
Change Change
Cass 13,437 13,695 16,064 17,158 3,463 25.3
Champaign 173,025 179,669 216,958 231,735 52,066 29.0
DeWitt 16,516 16,798 19,768 21,582 4,784 28.5
Ford 14,275 14,241 16,015 17,038 2,797 19.6
Iroquois 30,787 31,334 36,304 39,953 8,619 27.5
Logan 30,798 31,183 32,715 33,845 2,662 8.5
Macon 117,206 114,706 119,693 127,845 13,139 11.5
Mason 16,269 16,038 17,147 17,493 1,455 9.1
McLean 129,180 150,433 199,102 225,300 74,867 49.8
Menard 11,164 12,486 15,195 16,133 3,647 29.2
Piatt 15,548 16,365 18,034 18,620 2,255 13.8
Sangamon 178,386 188,951 222367 247,655 58,704 31.1
Tazewell 123,692 128,485 165,373 189,378 60,893 47.4
Vermilion 88,257 83,919 80,137 85,937 2,018 24
Woodford 32,653 35,469 46,857 53,552 18,083 51.0
East-Central Region | 991,193 1,033,772 1,221,729 1,343,226 | 309,454 29.9

Sources: 1990 and 2000 data from U.S. Census Bureau; 2030 county projections from Illinois Department of

Commerce and Economic Opportunity. Note: County values do not include populations served outside of the county.
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Figure 2.4: Historical and future resident population for the Cass and Champaign County study
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Figure 2.5: Historical and future resident population for the DeWitt and Ford County study areas
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Figure 2.6: Historical and future resident population for the Iroquois and Logan County study

areas in East-Central Illinois.
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Figure 2.8: Historical and future resident population for the McLean and Menard County study

areas in East-Central Illinois.
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Figure 2.9: Historical and future resident population for the Piatt and Sangamon County study

areas in East-Central Illinois.
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Table 2.7: Total self-supplied domestic population, 2005-2050.

Total self-supplied

Year domestic population
2005 108,076
2010 121,510
2015 125,363
2020 129,539
2025 132,847
2030 135,267
2035 137,249
2040 140,237
2045 143,290
2050 146,421
Difference from 2005 to 2050
Unit 38,345
Percent (%) 35.5

calculation was performed for every five years to 2050. The future population served values for

each study area are provided in Appendix B.

2.6.1.2 Domestic population

The self-supplied domestic population was calculated by subtracting the future total population
served by a PWS system within a county from the future total county population. The total self-
supplied domestic population is expected to increase by 38,345 people from 108,076 in 2005 to
146,421 in 2050 (Table 2.7). The future self supplied domestic population values for each study

area are provided in Appendix B.

2.6.2 Future explanatory variables

The future values of the six explanatory (or independent) variables (i.e., temperature, precipitation,
employment/population ratio, price, income, and conservation) are used to determine the future
rates of per capita water withdrawals in the public-supply sector in each study area. To estimate

future water withdrawals, the future values of the independent variables must be determined. A
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description of the future estimates for the independent variables used is provided below.

2.6.2.1 Weather variables - temperature and precipitation

Some of the most important determinants of water demand are related to weather. Consequently, in
order to estimate future water withdrawals, the weather variables (i.e., precipitation, temperature,
and cooling degree days) must also be estimated. Weather data may be dealt with in a variety of
ways when looking into the future. One approach is to “predict” future weather by using the cli-
matic normals, as calculated by the National Center for Climatic Data (NCDC). Climatic normals
are defined as the “statistical average over a time period usually consisting of three consecutive
decades” [Owenby et al., 2006]. The current climatic normals are defined for the period 1971-
2000. The averaging of the past weather data means that no inter-annual variation is taken into
account in the water demand models (Figure 2.12). In effect, this assumes that the average weather
from the 30-year period can be used to estimate the future demand. On the one hand, this approach
firmly connects the forecast to the historical record. On the other hand, by representing the future
as the average of the 30-years of record we lose the extremes that cause variation in demand.

A second method for estimating weather data in the future is to stochastically model the
weather. Stochastic modeling would allow us to create a dataset of fictional weather data that
is statistically the same as the historic data (i.e., the mean, mode, and median would be the same
numbers in both the historical data and the future, fictional data). The statistical properties of the
weather would vary the same in the future as it has in the past.

It was decided by the ISWS and technical committee of the East-Central Regional Water Supply
Planning Committee (RWSPC) that the demand models would use climatic normal data as the
future weather variables because it is understood that either method of estimating future weather
variables will be inaccurate in the future for any given year. The climatic normal method was
chosen so that the general trend of water demand could be understood. By using normal weather
data in the future, the annual variation, as seen the historic reported withdrawals, is not seen in the
future estimates. Because normal climatic data were used in estimating future water withdrawals,
for any given year in the future (or the past) the water demand estimates will not match the actual
water withdrawn. What is revealed by this study is the average demand in the future.

For the three scenarios, the future values of summer temperature and summer precipitation
were assumed to represent normal weather. This means that the values used for each future year
represent average values for the 30-year period from 1971 to 2000 specific to the study area. The
normal maximum temperature values and total summer precipitation values are shown in Table

B.15 in Appendix B. Higher or lower summer temperatures will result in higher or lower per capita
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water demand as determined by elasticity of 1.42. Similarly, higher or lower summer precipitation
will result in lower or higher per capita water demand as determined by elasticity of -0.1140. The

potential effects of climate change are provided in the sensitivity analysis (Chapter 6).

2.6.2.2 Employment-to-population ratios

The future ratios of employment to population were held constant at the 2005 ratio for each public
supply study area. The 2005 ratio is shown in Table B.16 of Appendix B.

2.6.2.3 Marginal price of water

Future changes in retail water prices will result in changes of per capita water demand as deter-
mined by the estimated price elasticity of -0.2226. This means that, on average, a 1% increase
in price will result in a 0.22 percent decrease in water withdrawals. The marginal price of water
in the historical data was calculated as the incremental water bill per 1,000 gallons at the level of
consumption between 5,000 gallons and 6,000 gallons per month.

Future values of marginal price will depend on the adoption of pricing strategies by retail wa-
ter suppliers, as well as the frequency of rate adjustments. Water rate structures often remain
unchanged for several years thus resulting in a decline of real price with respect to inflation. How-
ever, there is an expectation in the water supply industry that in the future the retail prices for water
will increase faster than inflation because water quality issues will require more investment in
treatment processes, increasing cost of energy, and other increasing water-system costs, especially
infrastructure replacement costs.

Recent trends in water prices were determined from a survey of water rates in Illinois [Dziegielewski
et al., 2004]. The data for 219 water systems in Illinois showed only a 3 percent increase in me-
dian value of total water bill at the consumption level of 5,000 gallons per month between 1990 and
2003 (increasing from $18.18 in 1990 to $18.70 in constant 2003 dollars). During the same period,
the median value of the marginal price of water increased from $2.59 to $2.90, which represents
an increase of 12 percent (in constant 2003 dollars) or 0.9 percent per year. The modest increase
in price is a result of a number of systems which kept the nominal prices of water unchanged. Real
water price declined (due to inflation) in 112 systems and increased in 107 systems. The aver-
age increase in the 107 systems in terms of total bill was 25 percent and 39.6 percent in average
marginal price (or 2.6 percent per year).

Other published sources also report increases in the price of municipal water. The NUS Con-
sulting [2007] reported that average price of water in 51 systems located throughout the United
States increased by 6 percent for the period of July 1, 2006 to July 1, 2007. Earth Policy Institute

59



[2007] reported an increase in the United States of 27 percent during the last 5 years. Based on the
changes in inflation during the five year period (CPI 2000 = 172.2, CPI 2005 = 195.3), the increase
in real price would be approximately 12 percent (or 2.3 percent per year).

For the purpose of this study, it is assumed that changes in future water rates will span the
range (depending on the scenario) from remaining constant in real terms, to increasing marginal
price by 1.5 percent per year with revenue-neutral rates as compared to the 0.9 percent increasing
trend. The 1.5 percent increase in marginal price represents a 67 percent (2/3) increase at the rate
of 0.9 percent per year. The 1.5 percent increase would represent pricing strategy, which provides
increased incentive to conserve water without affecting the total revenue that would be collected
(relative to the historical trend of 0.9 percent per year increase).

2.6.2.4 Median household income

Future changes in median household income will result in changes of per capita water demand
as determined by the estimated income elasticity of 0.3244. This means that, on average, a 1%
increase in price will result in a 0.32 percent decrease in water withdrawals. In the historical
data for 1990, 1995, 2000 and 2005, the average trend in median household income (expressed
in constant 2005 dollars) was an increase of 1.5 percent per five-year increment. Future income
is likely to grow, following economic growth in the study area. However, official projections of
future income growth at the county or study area levels were not available.

One projection of income growth for the State of Illinois was obtained from the Illinois Region
Econometric Input/Output Model (IREIM) developed by Hewings [1999]. These projections indi-
cate that, for the State of Illinois, the average annual growth in personal income between 1997 and
2022 is projected to increase at the rate of 1.5 percent per year. The growth of median household
income is generally less than the expected growth in total personal income.

The assumed annual growth rate of median household income for the baseline scenario is 0.7
percent. This assumption is based on analysis of the data from the U.S. Census Bureau, Bureau of
Labor Statistics performed by Dr. Parry Frank [Parry Frank, personal communication, 2008]. The
assumed values for less resource intensive and more resource intensive scenarios are 0.5 and 1.0

percent per year, respectively.

2.7 Scenarios

The three future scenarios are designed to capture a range of future conditions of water demand

for public supply water withdrawals which would result in lower and higher values of future water
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withdrawals by this sector. The scenarios include baseline (BL), less resource intensive (LRI)
outcome, and more resource intensive (MRI) outcome. These scenarios do not represent forecasts
or predictions, nor set upper or lower bounds of future water withdrawals. Different assumptions
or conditions could result in withdrawals that are within or outside of this range. The scenarios
chosen describe three possible future outcomes of the virtually infinite number of possible futures.

The specific assumptions used in the formulation of each scenario are described below.

2.7.1 Scenario 1 - Baseline (BL)

The intent of the BL scenario is to define future conditions as a moderate scenario based upon

specific assumptions. The specific assumptions of this scenario are:

1. Population growth in the study areas will follow population projections as described in Sec-
tion 2.6.1.

2. Employment to population ratio will remain at the 2005 value for each PWS study area.

3. Marginal prices of water after 2005 will remain constant at the 2005 values (in constant 2005
dollars) thus implying that future increases in water prices will offset general inflation while

no actual increase in price will occur.

4. Annual growth of median household income (in constant 2005 dollars) during the 2005-2050
period will be 0.7 percent.

5. The future effect of the conservation trend was gradually phased out so that by 2050 it

represented approximately 10% of the the effect which was estimated in the historical data.

6. Summer temperature and precipitation will represent normal values derived from the histor-
ical data for the 30-year period from 1971 to 2000.

In addition to these assumptions, all planned water supply developments are included in the sce-
narios. In the public meetings with utilities, two major public supply changes were identified that
are expected to occur by 2010. The first is the construction of a centralized water-supply system
in Cass County for Virgina, Ashland, Chandlerville, Cass County Rural Water District (RWD),
and the Arenzville RWD. The new system in Cass County affects the county system in two ways,
1) it increases the population served in the county and decreases the domestic population and 2)
changes the source water for Ashland from surface water to groundwater. These two expected

changes are reflected in this baseline scenario as well as the other two scenarios.
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The second public supply change is in Sangamon County. There the Village of Chatham,
which is currently served by surface water from Springfield, has decided to construct a wellfield
to supply the village. This change moves a portion of the population served by Springfield into
the population served in the Sangamon County Remainder. The population shift was changed for
2010 in the baseline scenario as well as the LRI and MRI scenarios. The percent of surface water
for Springfield will remain unchanged. The percent of groundwater for the Sangamon County

Remainder will increase.

2.7.2 Scenario 2 - Less resource intensive (LRI)

The intent of the LRI scenario is to define future conditions which would lead to less water with-

drawals by the PWS sector. The specific assumptions for the LRI scenario are:

1. Population growth in the study areas will follow population projections as described in Sec-
tion 2.6.1.

2. Employment to population ratio will remain at the 2005 value for each PWS study area.

3. Marginal price of water will increase at the rate of 1.5 percent per year (in constant 2005

dollars) in order to provide water conservation incentives.

4. The future effect of the conservation trend was gradually phased out so that by 2050 it

represented approximately 10% of the the effect which was estimated in the historical data.

5. Annual growth of median household income during the 2005-2050 period will be 0.5 percent
(in constant 2005 dollars).

6. Summer temperature and precipitation will represent normal values derived from historical
data for the 30-year period from 1971 to 2000.

2.7.3 Scenario 3 - More resource intensive (MRI)

The intent of the MRI scenario is to define future conditions which would lead to more water

withdrawals by the PWS sector. The specific assumptions for the MRI scenario are:

1. Population growth in the study areas will follow population projections as described in Sec-
tion 2.6.1.

2. Employment to population ratio will remain at the 2005 value for each PWS study area.
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3. Marginal price of water will remain constant at the 2005 values (in constant 2005 dollars)
thus implying that future increases in water prices will offset general inflation while no actual

increase in price will occur.

4. Annual growth of median household income during the 2005-2050 period will be 1.0 percent
(in constant 2005 dollars).

5. Effect of conservation trend was removed.

6. Summer temperature and precipitation will represent normal values derived from historical
data for the 30-year period from 1971 to 2000.

2.8 Results

The results for the public water supply and the self-supplied domestic water sector are provided in

the following sections and in tables provided in Appendix B.

2.8.1 PWS results

The results of the three scenarios for the 15-county study area are shown in Figure 2.13and Tables
2.8-2.10. Under the baseline scenario, the total public supply withdrawals are projected to increase
from 127.2 MGD in 2005 (Normal) to 176.9 MGD in 2050. This represents an increase of 49.6
MGD or 39.0 percent. Under the LRI scenario the withdrawals would increase to 153.5 MGD
by 2050. This represents an increase of 26.3 MGD or 20.6 percent. Under the MRI scenario the
withdrawals would increase to 185.4 MGD by 2050. This represents an increase of 58.1 MGD or
45.7 percent.

Results for the baseline scenario by individual study area are provided in Figures 2.14-2.21.
Tabular results for each scenario for each PWS study area are provided in Appendix B. The figures
confirm that the counties with the largest cities, withdraw the most water for public water supply.
For example, Champaign County contains Champaign/Urbana and is estimated to withdraw 33.6
MGD in 2050. McLean County which contains both Bloomington and Normal is estimated to
withdraw 24.0 MGD in 2050. The other counties that use large amounts of public supply water are
Macon, Sangamon, Tazewell, and Vermilion counties (Figures 2.14-2.21). The remaining counties
use less than 4 MGD each.
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Figure 2.13: Historical and future public water supply withdrawals for the baseline scenario, the

less resource intensive scenario, and the more resource intensive scenario for East-Central Illinois.
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Table 2.8: Public water supply results for the baseline (BL) scenario.

Population Per Total
Year served capita withdrawals
(GPCD) (MGD)

2005 (Weather) | 946,821 146.5 138.9
2005 (Normal) 946,821 134.4 127.2
2010 978,207 134.8 131.9
2015 1,012,168 135.9 137.6
2020 1,050,932 137.2 144.2
2025 1,081,997 138.5 149.9
2030 1,101,919 140.0 154.3
2035 1,129,372 141.4 159.7
2040 1,156,613 142.9 165.2
2045 1,184,582 144.3 171.0
2050 1,213,300 145.8 176.9
Difference from 2005 (Normal) to 2050
Unit 266,479 114 49.6
Percent (%) 28.1 8.5 39.0

GPCD = gallons per capita per day; MGD = million gallons per day
2005 (Weather) = modeled 2005 withdrawals using actual weather data.

2005 (Normal) = modeled 2005 withdrawals using normal weather data.
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Table 2.9: Public water supply results for the less resource intensive (LRI) scenario.

Population Per Total
Year served capita withdrawals
(GPCD) (MGD)

2005 (Weather) | 946,821 146.5 138.9
2005 (Normal) 946,821 134.4 127.2
2010 978,207 132.8 129.9
2015 1,012,168 131.9 133.5
2020 1,050,932 131.1 137.8
2025 1,081,997 130.3 141.0
2030 1,101,919 129.7 142.9
2035 1,129,372 128.9 145.6
2040 1,156,613 128.1 148.2
2045 1,184,582 127.3 150.8
2050 1,213,300 126.5 153.5
Difference from 2005 (Normal) to 2050
Unit 266,479 -7.9 26.3
Percent (%) 28.1 -5.9 20.6

GPCD = gallons per capita per day; MGD = million gallons per day
2005 (Weather) = modeled 2005 withdrawals using actual weather data.

2005 (Normal) = modeled 2005 withdrawals using normal weather data.
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Table 2.10: Public water supply results for the more resource intensive (MRI) scenario.

Population Per Total
Year served capita withdrawals
(GPCD) (MGD)

2005 (Weather) | 946,821 146.5 138.9
2005 (Normal) 946,821 134.4 127.2
2010 978,207 135.6 132.6
2015 1,012,168 137.4 139.1
2020 1,050,932 139.4 146.5
2025 1,081,997 141.5 153.1
2030 1,101,919 143.7 158.4
2035 1,129,372 146.0 164.9
2040 1,156,613 148.2 171.4
2045 1,184,582 150.5 178.2
2050 1,213,300 152.8 185.4
Difference from 2005 (Normal) to 2050
Unit 266,479 18.4 58.1
Percent (%) 28.1 13.7 45.7

GPCD = gallons per capita per day; MGD = million gallons per day
2005 (Weather) = modeled 2005 withdrawals using actual weather data.

2005 (Normal) = modeled 2005 withdrawals using normal weather data.
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Figure 2.14: Public water supply historical and future water withdrawals for the Cass and Cham-

paign County study areas.
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Figure 2.15: Public water supply historical and future water withdrawals for the DeWitt and Ford

County study areas.
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Figure 2.16: Public water supply historical and future water withdrawals for the Iroquois and

Logan County study areas.
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Figure 2.17: Public water supply historical and future water withdrawals for the Macon and Mason

County study areas.
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Figure 2.18: Public water supply historical and future water withdrawals for the McLean and

Menard County study areas.
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Figure 2.19: Public water supply historical and future water withdrawals for the Piatt and Sanga-

mon County study areas.
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Figure 2.20: Public water supply historical and future water withdrawals for the Tazewell and

Vermilion County study areas.
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Figure 2.21: Public water supply historical and future water withdrawals for the Woodford County

study areas.



2.8.2 Groundwater and surface water withdrawals

The data generated from this demand study will be delivered to the ISWS as digital data at the level
of withdrawal points, meaning future water withdrawals will be determined for all existing wells
and surface water intakes. Using groundwater and surface water modeling, the ISWS will evaluate
water availability in the East-Central Region and determine if the water supply is sufficient for the
future water withdrawals. Although withdrawal-point data is not included in this report, the data
will be available upon request from the ISWS for the public water supply sector.

The allocation of the future public water supply between groundwater and surface water with-
drawals is generally assumed to remain at the 2005 level for each study area, with the exceptions
of the Cass County Remainder and Sangamon County Remainder. These two study areas will be
affected by the additions of the new proposed groundwater supplies, Cass County Rural Water
District and the new Chatham PWS. For these areas, the percent groundwater will be higher than
the 2005 percentage. Table 2.11 shows the future percentages of surface water and groundwater

for each county.

Table 2.11: Future percent groundwater and surface water for each public supply study

area in East-Central Illinois.

Study Area County Future Percent
Groundwater | Surface water
Beardstown Cass 100 0
Cass County Rem. Cass 100 0
Champaign/Urbana Champaign 100 0
Mahomet Champaign 100 0
Rantoul Champaign 100 0
Champaign County Rem. | Champaign 100 0
Clinton DeWitt 100 0
DeWitt DeWitt 100 0
DeWitt County Rem. DeWitt 100 0
Paxton Ford 100 0
Ford County Rem. Ford 100 0
Watseka Iroquois 100 0

Rem. = remainder.
Source: Calculated from Illinois Water Inventory Program, Illinois

State Water Survey, 2007.
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Table 2.11: Future percent groundwater and surface water for each public supply study

area in East-Central Illinois.

Study Area County Future Percent
Groundwater | Surface water
Iroquois County Rem. Iroquois 100 0
Lincoln Logan 100 0
Logan County Rem. Logan 100 0
Decatur Macon 6.9 93.1
Forsyth Macon 100 0
Macon County Rem. Macon 100 0
Mason City Mason 100 0
Mason County Rem. Mason 100 0
Bloomington McLean 0 100
Hudson McLean 0 100
Normal McLean 100 0
McLean County Rem. McLean 100 0
Petersburg Menard 100 0
Menard County Rem. Menard 100 0
Monticello Piatt 100 0
Piatt County Rem. Piatt 100 0
Springfield Sangamon 0 100
Sangamon County Rem. | Sangamon 96.4 3.6
Creve Coeur Tazewell 100 0
East Peoria Tazewell 100 0
Morton Tazewell 100 0
Pekin Tazewell 100 0
Washington Tazewell 100 0
Tazewell County Rem. Tazewell 100 0
Danville Vermilion 0 100
Hoopeston Vermilion 100 0
Vermilion County Rem. | Vermilion 85.5 14.5

Rem. = remainder.
Source: Calculated from Illinois Water Inventory Program, Illinois

State Water Survey, 2007.
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Table 2.11: Future percent groundwater and surface water for each public supply study

area in East-Central Illinois.

Study Area County Future Percent
Groundwater | Surface water
Goodfield Woodford 100 0
Woodford County Rem. | Woodford 100 0

Rem. = remainder.
Source: Calculated from Illinois Water Inventory Program, Illinois

State Water Survey, 2007.

2.8.3 Peaking data for public water supply

The data used to estimate future water withdrawals was the annual average withdrawal rate (as
MGD) for each public supply facility. However, water withdrawals are not equal on every day of
the year. In fact, some systems have days where water demand is 3-4 times the annual average
rate. This is because people use more water at certain times of the year, week, and day. Typically,
people use more water on hotter days to water lawns and gardens, wash cars, cool-off, etc. When
temperatures are cooler people tend to use less water.

Knowledge about peak withdrawals is important for water-system management and water-
supply considerations. A public supplier must ensure the system can meet the peak day with-
drawals. This means treatment capacity, storage capacity, and volume must be large enough to
accommodate peak demand.

Each public supply system reports their peak day of water withdrawals to the ISWS water in-
ventory program. These data were collected for East-Central Illinois. From these data, regional
peaking factors of 2.29 and 1.65 were calculated for groundwater and surface water systems, re-
spectively. This means that on average in the region, public water supply systems using groundwa-
ter have a peak day that is 2.29 times their reported average annual withdrawal rate. Public water
supply systems using surface water have a peak day that is 1.65 times their reported average annual
withdrawal rate. These peaking factors will be used by the ISWS in their study of the water supply

resource.
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Table 2.12: Total withdrawals for the self-supplied domestic water sector, 2005-2050.

Total self-supplied

Total self-supplied

Year domestic population | domestic withdrawals
(MGD)

2005 108,076 8.9
2010 121,510 10.0
2015 125,363 10.3
2020 129,539 10.6
2025 132,847 10.9
2030 135,267 11.1
2035 137,249 11.3
2040 140,237 11.5
2045 143,290 11.7
2050 146,421 12.0
Difference from 2005 to 2050

Unit 38,345 3.1
Percent (%) 35.5 35.5

Assumed water withdrawal rate of 82 gallons per person per day.

2.8.4 Self-supplied domestic results

The future domestic supply withdrawals, based upon the self-supplied domestic population in each

county, is provided in Table 2.12. The withdrawals are projected to increase from 8.9 MGD in
2005 to 12.0 MGD in 2050. This represents an increase of 3.1 MGD or 35.5 percent. The future

demands of self-supplied domestic are expected to continue to be minimal with respect to total

withdrawals for all sectors.
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