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B.1 Public water supply model development

The development of the water use equation for preparing future water withdrawals represented a
significant challenge because of the aggregate nature of the data and the limited number of obser-
vations on historical water withdrawals. The total number of available cross-sectional and time
series observations was 205 (i.e., 41 study areas times 5 time periods). The procedure for esti-
mating the predictive water-use equations consisted of three steps: (1) derivation of a “structural
model”, (2) compensating for fixed effects of study sites, and (3) examination of outliers on the es-
timated model coefficients. Each of these steps is described and illustrated with tables and figures

below.

B.1.1 Structural model

A preliminary analysis of the data revealed that population served by public water supply systems
in the study area explains 97 percent of the variability in total public-supply withdrawals. There-
fore, population served was used to express the dependent variable as average public-supply water
withdrawals (and purchases) per capita per day for each study area and data year. If the per capita
rate of water withdrawals in each study area can be predicted with sufficient accuracy, then total
public supply withdrawals can be estimated by multiplying the per capita use by population served,
where the latter represents a driver of public-supply demands. One advantage of modeling the per
capita use is that by expressing total withdrawals in per capita terms, the dependent variable is
“normalized” across study sites and the heterogeneity associated with total withdrawals among the
supply systems is reduced.

The first step was to identify the relevant explanatory variables, which would explain the vari-
ability of per capita withdrawals across study sites and time periods. These variables were selected
based on information from previous studies of water demand. Several combinations of explana-
tory variables were examined prior to selecting the best “structural” model which explained the
variability of historical water quantities in the data in terms of known determinants of water de-
mand. The criteria for developing a good forecasting model are somewhat different from criteria in
typical econometric applications where researcher wishes to know which variables are significant.
A useful forecasting model requires not only an appropriate model specification but also accurate
estimates of the regression coefficient (or elasticity) for each of the explanatory variables.

Table B.1 shows the estimated log-liner regression equation of the structural model. The equa-
tion includes six relevant explanatory variables. The expected signs (positive or negative) and

magnitudes of the regression coefficients in the structural model are based on economic theory
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Table B.1: Structural log-linear model of per capita water demand in public water supply sector
(In GPCD).

Variables Estimated coefficient t Ratio Probability >ltl

Structural Model

Intercept 2.3339 0.30 0.7624
Max. summer temperature (In) 0.8730 0.51 0.6085
Summer precipitation (In) 0.0458 0.39 0.6936
Employment-population ratio 0.3057 1.71 0.0897
Marginal price of water (In) -0.3218 -4.55 <.0001
Median household income (In) -0.3457 -2.93 0.0038
Conservation trend 0.0015 0.33 0.7401

N =205, R?=0.22, Mean Y = 4.74, Root MSE = 0.31

and on the underlying physical relationships as well as on the results of the previous studies of
aggregate water demand in public water systems. The expected signs are positive for tempera-
ture and income and negative for precipitation and price of water. Expectations about the sign
of the other two other variables are: positive for employment-to-population ratio and negative for
time/conservation trend. However, the prior knowledge about the magnitude of the coefficients of
these two variables is limited.

The results in Table B.1 show that three of the six regression coefficients are not statistically
significant. Median household income, employment-population ratio, and marginal price of water
variables have statistically significant coefficients at 10 percent level of significance. Also, the
coefficients of the summer precipitation and the conservation trend variables are positive, which is
contrary to the expected sign.

The low significance of the three variables is likely a result of the small data sets (n = 205) and
possible data errors in some of the observations on the dependent and independent variables. Under
such conditions it is a challenge to derive a water-demand equation which meets the requirements
of a good model for deriving future water demand. This is the main reason why alternative model

specifications must be considered and each data point needs to be examined in some detail.

B.1.2 Model with Year 2005 binary

One concern regarding the data was that the year 2005 was a drought year (with a moderate drought

in terms of precipitation deficits) and that its inclusion in the data could bias the estimated regres-
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Table B.2: Re-estimated log-linear model of per capita water demand with Year 2005 binary (In
GPCD).

Variables Estimated coefficient t Ratio Probability >ltl

Structural Model

Intercept -3.9862 -0.75 0.4550
Max. summer temperature (In) 1.7903 1.53 0.1289
Summer precipitation (In) -0.1047 -1.56 0.1206
Employment-population ratio 0.6562 5.54 <.0001
Marginal price of water (In) -0.2050 -3.39 0.0009
Median household income (In) 0.3282 3.07 0.0025
Conservation trend -0.0028 -1.07 0.2861
Year 2005 binary -0.0756 -1.58 0.1170

N =205, R?= 0.23, Mean Y = 4.74, Root MSE = 0.30

sion coefficients of the structural variables. In order to determine if this was the case a time period
binary variable which designates the year 2005 was added to the extended model (from Table B.1)
and the model was re-estimated. The resultant regression equation is shown in Table B.2 below.
The results in Table B.2 show that the coefficient of the binary time period variable (Year 2005
binary) is not significant at the 10 percent level of significance. The addition of the 2005 binary
increased the coefficients of temperature and changed the sign of the precipitation variable. Also
the level of significance of the temperature and precipitation variables have increased although the
coefficients of the temperature, precipitation, and conservation trend variables are not significant at
the 10 percent level. Because of the lack of statistical significance of the four regression coefficients

the next step in model building was undertaken.

B.1.3 Model with fixed effects of study areas

The next step in model development was to extend the model from Table B.2 by including the
binary variables designating individual study areas. A regression of the key structural variables
along with the study area binary variables to compete for a significant share of the remaining
model variance was estimated. This was accomplished by using a stepwise regression procedure
through which binary variables are added to the structural model to account for each study area.
The binary study area variables with statistically significant regression coefficients were kept in

the model. This extended, fully-specified model is presented in Table B.4 below. In addition to
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the six structural model variables and the Year 2005 binary, it includes 26 binary variables which
designate the study areas. All but 2 of the 26 system bianary variables have regression coefficients
which are statistically significant. These statistically significant coefficients can be considered as
representing site specific “intercept adjusters” because they increase or decrease the main intercept
of the regression equation.

The structural part of the model in Table B.4 includes statistically significant regression coef-
ficients for three of the six variables and the Year 2005 binary. Because of the lack of statistical

significance of the three regression coefficients the next step in model building was undertaken.

B.1.4 Effects of outliers on model coefficients

The model shown in Table B.4 was examined for the effects of possible outliers on the magnitudes
and statistical significance of the estimated coefficients. A special procedure was used to examine
the effects of outliers on the estimated model without removing any suspected observation from the
data or changing the observations in the original data by using a statistical “smoothing” procedure,
or other methods. Accordingly, each of the 205 observations in the data set was assigned a binary
indicator variable (i.e. a spike dummy) which assumes the value of 1 for a given data point and a
value of zero elsewhere. For example a binary variable designated as Springfield-2005 assumes the
value of 1 for the 2005 data point for Springfield system and zero for all other observations. Simi-
larly, Bloomington-1995 is binary variable which assumes the value of 1 for 1995 in Bloomington
and zero elsewhere.

These binary variables are referred to as “outlier variables” and their estimated coefficients
would reveal “outlier effects”. The advantage of this procedure is that all observations can be
assessed with respect to the prediction surface of any model being estimated. It is important to
note that the term “outlier” as used in this analysis or any other analysis is not necessarily a data
error. It is only an observation that is far away from the regression surface or the prediction surface
in a multivariate model. This distance depends on the model and different outliers are identified
for different models. In this sense, these data points can be could be called "model outliers" as
opposed to "data outliers."

Using the above procedure, the effects of outliers on the coefficients of the model in Table
B.4 are analyzed and are presented in Table B.5 and are graphed in Figures B.1 - B.6. For some
variables these effects appear to be minor. Significant shifts on the regression coefficients were ob-
tained for four variables: maximum summer temperature, summer precipitation, median household

income, and conservation trend.
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Table B.3: Re-estimated log-linear model of per capita water demand with study area binaries (In
GPCD).

Variables Estimated tRatio Probability >ltl

coefficient

Structural model

Intercept -1.1056 -0.19 0.8534
Max. summer temperature (In) 1.1247 0.86 0.3934
Summer precipitation (In) -0.0515 -0.69 0.4925
Employment-population ratio 0.6289 4.81 <.0001
Marginal price of water (In) -0.2257 -3.33 0.0011
Median household income (In) 0.3003 2.53 0.0123
Conservation trend -0.0004 -0.14 0.8857
Year 2005 binary -0.0945 -1.76 0.0796
System intercepts

Cass County Rem. 0.2356 2.94 0.0037
Champaign-Urbana 0.1700 2.13 0.0343
Mahomet -0.4324 -4.79 <.0001
Champaign County Rem. -0.6201 -7.70 <.0001
Ford County Rem. 0.1229 1.51 0.1342
Lincoln 0.3184 3.79 0.0002
Decatur 0.8335 10.07 <.0001
Forsyth -0.3232 -2.79 0.0058
Macon County Rem. -0.3962 -4.72 <.0001
Petersburg -0.2800 -3.31 0.0011
Menard County Rem. -0.7185 -8.73 <.0001
Monticello 0.1553 1.87 0.0633
Piatt County Rem. -0.2889 -3.49 0.0006
East Peoria -0.1853 -2.25 0.0260
Pekin 0.2514 3.10 0.0023
Tazewell County Rem. -0.4970 -6.16 <.0001
Danville 0.3797 4.53 <.0001
Vermilion County Rem. 0.4102 5.18 <.0001

N =205, R?= 0.80, Mean Y = 4.74, Root MSE = 0.17

Rem. = remainder of the county served by a PWS not listed as a study area.
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Table B.4: Re-estimated log-linear model of per capita water demand with study area binaries (In
GPCD). (continued)

Variables Estimated  t Ratio Probability >Itl
coefficient

System intercepts

Goodfield -0.3738 -4.33 <.0001
Woodford County Rem. -0.3677 -4.37 <.0001
Beardstown 0.3202 2.66 0.0086
Hudson -0.2744 -2.52 0.0125
Normal -0.2334 -2.86 0.0047
Iroquois County Rem. -0.1702 -2.11 0.0362
McLean County Rem. -0.1325 -1.61 0.1091
Sangamon County Rem. -0.3240 -3.89 0.0001

N =205, R2= 0.80, Mean Y = 4.74, Root MSE = 0.17

Rem. = remainder of the county served by a PWS not listed as a study area.
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Figure B.1: Effects of binary site variables and spike dummies on estimated elasticity of tempera-

ture.
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Figure B.2: Effects of binary site variables and spike dummies on estimated elasticity of precipi-

tation.
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Figure B.3: Effects of binary site variables and spike dummies on estimated elasticity of marginal

price.
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Figure B.4: Effects of binary site variables and spike dummies on estimated elasticity of median

household income.



APPENDIX B. PUBLIC WATER SUPPLY SECTOR

0.7000

0.6000 /
0.5000

0.4000 /

0.3000

0.2000

Employment - Population Coefficient

0.1000

0.0000 |

6
Modeling step

g 10 12

14

277

Figure B.5: Effects of binary site variables and spike dummies on estimated coefficient of popula-

tion to employment ratio.
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Figure B.6: Effects of binary site variables and spike dummies on estimated coefficient of conser-

vation trend variable.



B.1.5 Final regression model

After examining the effects of model outliers on the estimated regression coefficients of the struc-
tural model, 10 binary outlier variables were added to the model from Table B.5, thus removing
their effects on the estimated model. The re-estimated regression equation with the 10 outlier

variables is shown in Table B.6 below.
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Table B.6: Final log-linear model of per capita water demand in public water supply
sector (In GPCD).

Variables Estimated t Ratio Probability >ltl
coefficient

Structural model

Intercept -2.3058 -0.43 0.6683
Max. summer temperature (In) 1.4222 1.20 0.2313
Summer precipitation (In) -0.1140 -1.67 0.0964
Employment-population ratio 0.6381 5.30 <.0001
Marginal price of water (In) -0.2226 -3.64 0.0004
Median household income (In) 0.3244 2.99 0.0033
Conservation trend -0.0026 -0.98 0.3284
Year 2005 binary -0.0645 -1.33 0.1863
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Table B.6: Final log-linear model of per capita water demand in public water supply
sector (In GPCD).

Variables Estimated t Ratio Probability >ltl
coefficient

System intercepts

Cass County Rem. 0.2323 3.26 0.0014
Champaign-Urbana 0.1707 241 0.0172
Mahomet -0.4449 -5.48 <.0001
Champaign County Rem. -0.6218 -8.66 <.0001
Ford County Rem. 0.1819 2.26 0.0255
Lincoln 0.3132 4.18 <.0001
Decatur 0.9007 11.03 <.0001
Forsyth -0.3502 -3.36 0.0010
Macon County Rem. -0.4081 -5.45 <.0001
Petersburg -0.2865 -3.80 0.0002
Menard County Rem. -0.7343 -9.97 <.0001
Monticello 0.1510 2.03 0.0439
Piatt County Rem. -0.3826 -4.72 <.0001
East Peoria -0.1987 -2.70 0.0077
Pekin 0.2430 3.36 0.0010
Tazewell County Rem. -0.5103 -7.08 <.0001
Danville 0.3806 5.10 <.0001
Vermilion County Rem. 0.4085 5.80 <.0001
Goodfield -0.3969 -5.11 <.0001
Woodford County Rem. -0.3894 -5.16 <.0001
Beardstown 0.3222 2.99 0.0033
Hudson -0.2936 -2.99 0.0032
Normal -0.2422 -3.33 0.0011
Iroquois County Rem. -0.1714 -2.39 0.0180
McLean County Rem. -0.1474 -2.00 0.0470
Sangamon County Rem. -0.1542 -1.65 0.1001
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Table B.6: Final log-linear model of per capita water demand in public water supply
sector (In GPCD).

Variables Estimated t Ratio Probability >ltl
coefficient

Spike Binaries

Mason Co. Rem. 2005 -0.5772 -3.71 0.0003
Bloomington 2000 0.3475 2.25 0.0258
Decatur 1985 -0.3755 -2.21 0.0285
Washington 2005 -0.3597 -2.28 0.0240
Sangamon Co. Rem. 2005 -0.4765 -2.72 0.0073
Sangamon Co. Rem. 2000 -0.4344 -2.49 0.0139
DeWitt Co. Rem. 2005 -0.3094 -2.02 0.0451
Mason City 1990 0.2892 1.85 0.0663
Ford Co. Rem. 1985 -0.3195 -1.87 0.0633
Piatt Co. Rem. 2000 0.4436 2.62 0.0095

N =205, R?=0.848, Mean Y = 4.737, Root MSE = 0.149; MAPE = 14.0%
Model specification tests (statistic and significance): Ramsey power 2 = 0.1595
(0.6901), Ramsey power 3 = 0.0793 (0.9238), Ramsey power 4 = 0.0636 (0.9790)
Heteroscedasticity tests (statistic and significance):

White’s test = 158.0 (0.6982), Breusch-Pagan test =36.55 (0.7456)

The results in Table B.6 show that the significance of the regression coefficients has increased
to approximately 10 percent level for the weather variables. Model diagnostics tests shown at the
bottom of the table indicate that the model is free from model specification errors (all three Ramsey
tests have statistics which are not statistically significant).

The two heteroscedasticity tests of the model in Table B.6 relate to the classical assumptions of
the regression model that the model error variance is constant, or homogeneous, across all obser-
vations. If this assumption is violated, the errors are said to be heteroscedastic. Heteroscedasticity
(i.e., non-constant error problem) often arises in the analysis of cross-sectional data. The White test
(158.0) is highly insignificant thus accepting the null hypothesis of no heteroscedasticity. Also, the
Breusch-Pagan test (36.55) shows an insignificant value indicating the absence of the heteroscedas-
ticity problem.

Finally, the graph of residuals versus predicted values of the dependent variable (Figure B.7

below) does not indicate a problem of non-constant error.
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Figure B.7: Residuals plot for the model in Table B.6.
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B.1.6 In-sample prediction error

The accuracy of the predictive models shown in Table B.6 was evaluated by the mean absolute
percentage error (MAPE) by using the regression equation to estimate the historical values of
water use in the data. This procedure is known as “in-sample” predictions.

In a linear model, designating Yirto be the predicted value of the dependent variable Y, the

absolute percentage error (APE) is given by:

Yie —Yir

i

APEit =

x100 (B.1)

In a log-linear model of the form shown in Table B.6, the APE in the log scale is given by:

InYic—InYit

APEir =
InYit

x100 (B.2)

Assuming that the errors are normally distributed in a log-linear model it can be shown that the

expected value of the dependent variable in the raw (linear) scale is:

E (Y | explanatoryvariables) = eag/z(eln Y) (B.3)
Thus, in log-linear models, the predicted raw scale value denoted as Y is given by:

Y =e%e/2(Y) (B.4)
where:

6 gz the mean square error of the log-linear model; and

InYit = the predicted value obtained from the log-linear model.

APE in the raw scale is obtained as:

I//\i/t—Yiz

it

APEir = x100 (B.5)

Finally, the mean absolute percentage error (MAPE) is defined as the average over all observa-

tions (i.e., over i and t) of APE;;. i.e.,

YYAPE

MAPE = ' (B.6)
n

where:
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n =mT, i.e., number of cross-sectional observations times the number of time periods in the
data.

The regression model from Table B.6 has the MAPE value for in-sample predictions of 14.0
percent. The actual and predicted values of per capita water use in the data are shown in Tables
B.7 - B.13 below.
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Table B.7: Actual and predicted values of per capita water demand in historical data.
Study Area Year | Actual GPCD Predicted GPCD | Difference | Absolute Error (%)
Beardstown 1985 258.0 228.3 -29.6 11.5
(Cass County) 1990 267.2 226.8 -40.4 15.1
1995 193.4 247.7 54.3 28.1
2000 223.8 2343 10.5 4.7
2005 220.0 218.3 -1.7 0.8
Cass County Rem. 1985 104.0 137.7 33.7 324
(Cass County) 1990 143.1 132.0 -11.1 7.7
1995 130.2 137.8 7.6 5.8
2000 156.7 141.6 -15.1 9.6
2005 122.9 159.8 36.9 30.1
Champaign/Urbana 1985 165.3 144.6 -20.7 12.5
(Champaign County) 1990 166.4 141.9 -24.5 14.7
1995 162.8 158.2 -4.6 2.8
2000 165.1 158.2 -6.9 4.2
2005 162.7 162.6 0.0 0.0
Mahomet 1985 89.6 82.2 -1.4 8.3
(Champaign County) 1990 81.4 89.6 8.2 10.1
1995 75.8 97.1 21.3 28.2
2000 96.8 94.9 -1.9 2.0
2005 97.9 96.2 -1.7 1.7
Rantoul 1985 106.8 100.6 -6.2 5.8
(Champaign County) 1990 94.7 104.0 9.3 9.8
1995 117.1 121.2 4.1 3.5
2000 119.2 135.6 16.4 13.8
2005 128.5 137.3 8.8 6.9
Champaign County Rem. | 1985 75.2 62.5 -12.7 16.9
(Champaign County) 1990 86.4 65.4 -21.0 24.3
1995 101.0 69.1 -31.9 31.6
2000 78.5 73.3 -5.2 6.6
2005 77.0 74.5 -2.5 3.2
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Table B.8: Actual and predicted values of per capita water demand in historical data.

Study Area Year | Actual GPCD Predicted GPCD | Difference | Absolute Error (%)
Clinton 1985 118.0 135.1 17.0 144
(DeWitt County) 1990 120.0 129.2 9.2 7.6

1995 133.1 142.5 9.3 7.0
2000 133.6 142.0 8.5 6.3
2005 116.5 126.5 10.0 8.5
Village of DeWitt 1985 93.5 100.3 6.8 7.3
(DeWitt County) 1990 121.3 99.4 -21.9 18.1
1995 107.8 110.8 3.0 2.7
2000 86.7 108.8 22.0 254
2005 74.4 92.0 17.6 23.7
DeWitt County Rem. | 1985 89.9 98.3 8.4 9.3
(DeWitt County) 1990 89.1 99.5 10.3 11.6
1995 82.0 122.1 40.1 48.9
2000 95.4 119.7 24.2 25.4
2005 89.4 91.2 1.8 2.0
Paxton 1985 125.4 113.8 -11.5 9.2
(Ford County) 1990 109.6 111.8 2.3 2.1
1995 135.4 120.1 -15.2 11.2
2000 148.5 124.9 -23.5 15.9
2005 116.6 115.4 -1.1 1.0
Ford County Rem. | 1985 118.4 113.1 -5.3 4.4
(Ford County) 1990 130.7 152.9 22.2 16.9
1995 171.5 162.9 -8.6 5.0
2000 173.6 170.6 -3.0 1.7
2005 164.3 183.5 19.2 11.7
Watseka 1985 99.4 111.4 12.0 12.1
(Iroquois County) 1990 105.2 119.2 13.9 13.2
1995 126.3 124.0 24 1.9
2000 116.4 116.9 0.5 0.4
2005 105.8 106.6 0.8 0.8
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Table B.9: Actual and predicted values of per capita water demand in historical data.
Study Area Year | Actual GPCD Predicted GPCD | Difference | Absolute Error (%)

Iroquois County Rem. 1985 93.5 97.7 4.2 4.5
(Iroquois County) 1990 101.0 97.0 -39 3.9
1995 101.7 111.0 9.3 9.1
2000 102.7 111.6 8.9 8.6
2005 99.1 114.7 15.7 15.8
Lincoln 1985 151.5 162.9 11.4 7.5
(Logan County) 1990 158.5 151.9 -6.6 4.2
1995 128.4 155.8 27.4 213
2000 149.7 156.5 6.8 4.6
2005 179.2 170.8 -8.3 4.7
Logan County Rem. | 1985 102.0 101.4 -0.6 0.6
(Logan County) 1990 96.0 98.4 24 2.5
1995 111.9 112.0 0.1 0.1
2000 102.3 124.3 22.0 215
2005 103.2 128.4 25.1 243
Decatur 1985 187.9 206.9 18.9 10.1
(Macon County) 1990 229.8 291.5 61.7 26.8
1995 268.2 323.7 55.5 20.7
2000 295.9 311.2 15.3 52
2005 287.5 286.8 -0.7 0.2
Forsyth 1985 103.8 125.9 22.1 213
(Macon County) 1990 121.4 124.9 3.5 2.9
1995 146.4 116.8 -29.6 20.2
2000 121.8 141.1 19.3 15.9
2005 139.3 150.4 11.1 8.0
Macon County Rem. | 1985 76.4 92.2 15.8 20.7
(Macon County) 1990 77.3 87.3 9.9 12.8
1995 86.2 97.7 11.5 134
2000 63.7 89.4 25.8 40.5
2005 60.8 61.0 0.2 0.4
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Table B.10: Actual and predicted values of per capita water demand in historical data.
Study Area Year | Actual GPCD Predicted GPCD | Difference | Absolute Error (%)

Mason City 1985 104.4 109.0 4.5 4.3
(Mason County) 1990 130.0 133.8 3.8 2.9
1995 127.7 107.0 -20.7 16.2

2000 109.8 106.8 -3.0 2.7

2005 104.1 115.2 11.2 10.8

Mason County Rem. 1985 107.8 132.6 24.7 23.0
(Mason County) 1990 117.5 117.7 0.1 0.1
1995 130.6 106.6 -24.1 18.4

2000 103.3 137.3 34.0 32.9

2005 78.8 84.5 5.6 7.2

Bloomington 1985 152.2 134.0 -18.2 12.0
(McLean County) 1990 170.9 120.3 -50.6 29.6
1995 190.6 124.6 -66.1 34.7

2000 178.6 186.3 7.7 4.3

2005 157.2 159.1 1.9 1.2

Hudson 1985 65.7 73.2 7.5 11.5
(McLean County) 1990 64.0 66.5 2.5 3.8
1995 69.3 69.4 0.2 0.3

2000 73.6 72.7 -0.9 1.2

2005 78.8 85.6 6.8 8.6

Normal 1985 95.7 99.1 34 3.6
(McLean County) 1990 100.3 91.9 -8.4 8.4
1995 93.6 97.2 3.7 3.9

2000 99.2 96.3 -3.0 3.0

2005 85.0 83.9 -1.1 1.3
McLean County Rem. | 1985 84.9 107.1 22.2 26.2
(McLean County) 1990 84.3 100.4 16.1 19.1
1995 96.2 111.6 154 16.0
2000 95.7 113.6 17.9 18.8

2005 85.6 86.5 0.9 1.1
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Table B.11: Actual and predicted values of per capita water demand in historical data.

Study Area Year | Actual GPCD Predicted GPCD | Difference | Absolute Error (%)
Petersburg 1985 83.2 84.2 1.0 1.2
(Menard County) 1990 68.1 77.9 9.8 14.4

1995 83.7 86.8 3.1 3.7
2000 89.2 78.6 -10.6 11.9
2005 74.3 87.5 13.2 17.7
Menard County Rem. 1985 95.0 58.7 -36.3 38.2
(Menard County) 1990 68.3 58.0 -10.3 15.1
1995 70.6 68.0 -2.6 3.7
2000 68.2 69.4 1.2 1.8
2005 50.4 49.3 -1.2 2.3
Monticello 1985 158.0 152.5 5.4 3.4
(Piatt County) 1990 135.2 150.8 15.6 11.5
1995 150.4 147.9 -2.6 1.7
2000 128.5 145.4 16.9 13.1
2005 142.2 147.9 5.8 4.1
Piatt County Rem. 1985 81.2 83.6 24 3.0
(Piatt County) 1990 81.5 88.1 6.6 8.0
1995 83.0 95.1 12.1 14.5
2000 74.8 158.3 83.5 111.7
2005 74.0 73.1 -0.9 1.2
Sangamon County Rem. | 1985 166.8 119.0 -47.8 28.6
(Sangamon County) 1990 147.1 1144 -32.7 22.2
1995 123.2 130.5 7.2 5.9
2000 99.2 81.9 -17.3 17.4
2005 75.3 83.8 8.4 11.2
Springfield 1985 130.8 133.8 3.0 2.3
(Sangamon County) 1990 147.7 126.5 -21.2 14.3
1995 148.2 143.6 -4.6 3.1
2000 139.8 138.8 -1.0 0.7
2005 149.1 148.9 -0.2 0.1
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Table B.12: Actual and predicted values of per capita water demand in historical data.

Study Area Year | Actual GPCD Predicted GPCD | Difference | Absolute Error (%)
Creve Coeur 1985 84.1 108.9 24.8 29.5
(Tazewell County) 1990 109.2 107.5 -1.7 1.6

1995 132.5 129.4 -3.1 2.4
2000 140.7 131.5 9.2 6.5
2005 156.8 157.1 0.2 0.2
East Peoria 1985 100.8 101.8 1.0 1.0
(Tazewell County) 1990 92.7 102.0 9.3 10.0
1995 104.2 119.5 15.3 14.7
2000 114.6 109.1 -5.5 4.8
2005 120.6 123.8 32 2.7
Morton 1985 139.8 129.0 -10.8 7.7
(Tazewell County) 1990 144.5 135.7 -8.8 6.1
1995 164.9 157.1 -7.8 4.7
2000 146.1 167.6 21.5 14.8
2005 162.5 192.7 30.2 18.6
Pekin 1985 123.1 151.0 27.9 22.6
(Tazewell County) 1990 130.5 142.2 11.6 8.9
1995 146.3 162.4 16.1 11.0
2000 196.5 172.4 -24.1 12.2
2005 201.7 203.1 1.4 0.7
Tazewell County Rem. | 1985 93.0 64.4 -28.6 30.8
(Tazewell County) 1990 104.8 72.4 -32.3 30.9
1995 88.6 85.4 -3.2 3.6
2000 82.1 84.3 22 2.7
2005 76.5 75.4 -1.0 1.4
Washington 1985 132.2 114.0 -18.2 13.8
(Tazewell County) 1990 102.7 109.3 6.6 6.4
1995 110.4 128.4 18.1 16.4
2000 85.6 122.7 37.1 43.4
2005 88.1 99.2 11.2 12.7




APPENDIX B. PUBLIC WATER SUPPLY SECTOR 292

Table B.13: Actual and predicted values of per capita water demand in historical data.

Study Area Year | Actual GPCD Predicted GPCD | Difference | Absolute Error (%)
Danville 1985 126.4 159.8 334 26.4
(Vermilion County) 1990 166.9 146.6 -20.3 12.2

1995 153.9 152.8 -1.1 0.7
2000 151.8 156.5 4.6 3.1
2005 151.6 151.9 0.3 0.2
Hoopeston 1985 136.8 119.2 -17.5 12.8
(Vermilion County) 1990 114.5 111.3 3.2 2.8
1995 135.8 116.8 -19.0 14.0
2000 77.7 111.5 339 43.6
2005 94.2 107.6 13.5 14.3
Vermilion County Rem. 1985 83.1 182.0 98.8 118.9
(Vermilion County) 1990 86.2 159.8 73.5 85.3
1995 94.6 182.0 87.4 92.4
2000 58.2 187.7 129.5 222.6
2005 57.8 55.8 -2.0 3.5
Goodfield 1985 83.0 80.9 -2.0 2.5
(Woodford County) 1990 88.1 82.1 -6.0 6.8
1995 73.2 91.9 18.7 25.6
2000 78.0 99.5 21.5 27.5
2005 126.1 108.0 -18.1 14.3
Woodford County Rem. | 1985 69.1 79.0 9.9 14.4
(Woodford County) 1990 71.9 83.2 11.3 15.7
1995 99.4 89.5 -9.9 9.9
2000 102.5 94.6 -7.9 7.7
2005 96.3 93.9 -2.3 24




B.2 Public supply data tables

Table B.15: Normal maximum summer temperature and summer precipitation values

used in each study area in East-Central Illinois.

Normal maximum Normal
Study Area County temperature precipitation
(°F) (in)
Beardstown Cass 82.48 17.90
Cass County Rem. Cass 82.48 17.90
Champaign/Urbana Champaign 80.44 21.27
Mahomet Champaign 81.29 20.53
Rantoul Champaign 82.14 19.78
Champaign County Rem. | Champaign 81.29 20.53
Clinton DeWitt 81.00 19.37
DeWitt DeWitt 81.00 19.37
DeWitt County Rem. DeWitt 81.00 19.37
Paxton Ford 79.76 18.06
Ford County Rem. Ford 80.33 18.33
Watseka Iroquois 79.48 19.94
Iroquois County Rem. Iroquois 79.48 19.94
Lincoln Logan 81.00 19.87
Logan County Rem. Logan 81.00 19.50
Decatur Macon 82.82 20.03
Forsyth Macon 82.82 20.03
Macon County Rem. Macon 82.82 20.03
Mason City Mason 82.42 18.59
Mason County Rem. Mason 82.48 18.59
Bloomington McLean 80.65 18.53
Hudson McLean 80.65 18.53
Normal McLean 80.36 19.13
McLean County Rem. McLean 80.65 18.53

in = inches. Rem. = remainder. Source: Illinois State Climatologist, Illinois State Water Survey.
Normal weather data is average from 1971-2000.

Summer is May 1 through September 30.
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Table B.15: Normal maximum summer temperature and summer precipitation values

used in each study area in East-Central Illinois.

Normal maximum Normal
Study Area County temperature precipitation
(°F) (in)
Petersburg Menard 82.48 19.64
Menard County Rem. Menard 82.48 19.64
Monticello Piatt 81.29 19.89
Piatt County Rem. Piatt 81.29 19.89
Springfield Sangamon 81.44 17.60
Sangamon County Rem. | Sangamon 81.44 17.60
Creve Coeur Tazewell 80.65 18.77
East Peoria Tazewell 80.65 18.77
Morton Tazewell 80.65 18.77
Pekin Tazewell 80.65 18.77
Washington Tazewell 81.01 19.49
Tazewell County Rem. Tazewell 80.65 18.77
Danville Vermilion 81.48 20.53
Hoopeston Vermilion 80.54 18.82
Vermilion County Rem. | Vermilion 81.01 19.49
Goodfield Woodford 80.65 18.42
Woodford County Rem. | Woodford 80.65 18.42

in = inches. Rem. = remainder. Source: Illinois State Climatologist, Illinois State Water Survey.
Normal weather data is average from 1971-2000.

Summer is May 1 through September 30.
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Table B.14: Weather stations in East-Central Illinois.

County Station name / location Station no.
Cass Virginia 118870
Cass Beardstown 110492
Champaign | Urbana 118740
Champaign | Rantoul 117150
DeWitt Clinton 1 SSW 111743
Ford Gibson City 1 E 113413
Ford Paxton 116663
Ford Piper City 116819
Iroquois Watseka 2 NW 119021
Logan Lincoln 115079
Logan Mount Pulaski 115927
Macon Decatur 112193
Mason Havana 4 NNE 113940
Mason Mason City 1 W 115413
McLean Normal 116200
McLean Bloomington Waterworks 110761
McLean Chenoa 111475
Menard Petersburg 2 SW 116765
Menard Petersburg 3 SSW 116760
Piatt Monticello No 2. 115792
Sangamon | Springfield WSO AP 118179
Tazewell Mackinaw 1 N 115272
Vermilion | Danville 112140
Vermilion | Danville Sewage Plant 112145
Vermilion | Hoopeston 114198
Vermilion | Sidell 5 NW 117952
Peoria Peoria GTR Peoria Regional AP 116711
Woodford | Minonk 115712
Morgan Jacksonville 2E 114442

Source: Illinois State Climatologist, Illinois State Water Survey, 2007.
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Self-supplied domestic data tables

Table B.33: Estimated future water withdrawals (in MGD) for the self-supplied domestic sector

for the baseline scenario.

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 037 038 039 040 041 042 043 043 044
Champaign | 2.27 233 239 244 247 244 248 252 256
DeWitt 031 032 033 035 036 037 038 039 04
Ford 022 022 023 023 024 024 025 025 0.25
Iroquois 078 08 083 08 087 0.89 091 094 0.96
Logan 0.65 066 067 067 068 069 069 0.7 071
Macon 0.18 0.19 019 019 02 0.2 02 021 021
Mason 053 054 055 054 054 055 055 055 055

McLean .16 122 129 134 137 142 146 151 1.55
Menard 0.01 0.01 0.02 002 0.02 002 002 0.02 0.02
Piatt 042 043 044 045 045 045 046 046 046
Sangamon | 1.21 1.25 131 135 138 142 146 150 1.54
Tazewell 0.08 0.09 0.09 010 0.10 0.10 o0.11 0.11 0.12
Vermilion | 0.60 059 059 060 062 063 064 065 0.66
Woodford 1.16 123 129 135 138 143 148 153 1.58
Total 996 10.28 10.62 10.89 11.09 11.25 11.50 11.75 12.01
MGD = million gallons per day
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