


APPENDIX B. PUBLIC WATER SUPPLY SECTOR 272

Table B.4: Re-estimated log-linear model of per capita water demand with study area binaries (ln
GPCD). (continued)

Variables Estimated t Ratio Probability >|t|

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.

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.
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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 (ln GPCD).

Variables Estimated t Ratio Probability >|t|
coefficient

Structural model

Intercept -2.3058 -0.43 0.6683
Max. summer temperature (ln) 1.4222 1.20 0.2313
Summer precipitation (ln) -0.1140 -1.67 0.0964
Employment-population ratio 0.6381 5.30 <.0001
Marginal price of water (ln) -0.2226 -3.64 0.0004
Median household income (ln) 0.3244 2.99 0.0033
Conservation trend -0.0026 -0.98 0.3284

Year 2005 binary -0.0645 -1.33 0.1863

280



Table B.6: Final log-linear model of per capita water demand in public water supply
sector (ln GPCD).

Variables Estimated t Ratio Probability >|t|
coefficient

System intercepts

Cass County Rem. 0.2323 3.26 0.0014
Champaign-Urbana 0.1707 2.41 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 (ln GPCD).

Variables Estimated t Ratio Probability >|t|
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, R2= 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.



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 Ŷ itto be the predicted value of the dependent variable Y it, the
absolute percentage error (APE) is given by:

APE it =

∣∣∣∣∣Ŷ it−Y it

Y it

∣∣∣∣∣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:

APE it =

∣∣∣∣∣ ˆlnY it− lnY it

lnY it

∣∣∣∣∣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 | explanatory variables) = eσ
2
ε
/2(eln Y) (B.3)

Thus, in log-linear models, the predicted raw scale value denoted as Ỹ is given by:

Ỹ = eσ̂
2
ε
/2(e ˆln Y) (B.4)

where:
σ̂

2
ε
= the mean square error of the log-linear model; and

ˆlnY it = the predicted value obtained from the log-linear model.
APE in the raw scale is obtained as:

APE it =

∣∣∣∣∣Ỹ it−Y it

Y it

∣∣∣∣∣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 APEit. i.e.,

MAPE =
∑
i
∑
t
APE it

n
(B.6)

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 223.8 234.3 10.5 4.7

2005 220.0 218.3 -1.7 0.8

Cass County Rem. 1985 104.0 137.7 33.7 32.4

(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 -7.4 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 14.4

(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 25.4

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 -2.4 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 -3.9 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 21.3

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 2.4 2.5

1995 111.9 112.0 0.1 0.1

2000 102.3 124.3 22.0 21.5

2005 103.2 128.4 25.1 24.3

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 5.2

2005 287.5 286.8 -0.7 0.2

Forsyth 1985 103.8 125.9 22.1 21.3

(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 13.4
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 3.4 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 15.4 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 2.4 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 147.1 114.4 -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 3.2 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 2.2 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
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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 33.4 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 33.9 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 2.4



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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APPENDIX B. PUBLIC WATER SUPPLY SECTOR 295

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 0.37 0.38 0.39 0.40 0.41 0.42 0.43 0.43 0.44
Champaign 2.27 2.33 2.39 2.44 2.47 2.44 2.48 2.52 2.56
DeWitt 0.31 0.32 0.33 0.35 0.36 0.37 0.38 0.39 0.4
Ford 0.22 0.22 0.23 0.23 0.24 0.24 0.25 0.25 0.25
Iroquois 0.78 0.8 0.83 0.85 0.87 0.89 0.91 0.94 0.96
Logan 0.65 0.66 0.67 0.67 0.68 0.69 0.69 0.7 0.71
Macon 0.18 0.19 0.19 0.19 0.2 0.2 0.2 0.21 0.21
Mason 0.53 0.54 0.55 0.54 0.54 0.55 0.55 0.55 0.55
McLean 1.16 1.22 1.29 1.34 1.37 1.42 1.46 1.51 1.55
Menard 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Piatt 0.42 0.43 0.44 0.45 0.45 0.45 0.46 0.46 0.46
Sangamon 1.21 1.25 1.31 1.35 1.38 1.42 1.46 1.50 1.54
Tazewell 0.08 0.09 0.09 0.10 0.10 0.10 0.11 0.11 0.12
Vermilion 0.60 0.59 0.59 0.60 0.62 0.63 0.64 0.65 0.66
Woodford 1.16 1.23 1.29 1.35 1.38 1.43 1.48 1.53 1.58

Total 9.96 10.28 10.62 10.89 11.09 11.25 11.50 11.75 12.01

MGD = million gallons per day

313



THIS PAGE HAS BEEN INTENTIONALLY LEFT BLANK



Appendix C

Power Generation Sector

314



THIS PAGE HAS BEEN INTENTIONALLY LEFT BLANK



Ta
bl

e
C

.1
:P

ow
er

ge
ne

ra
to

rs
ta

tu
s

fr
om

IS
W

S
da

ta
.

U
til

ity
Pl

an
tN

am
e

C
ou

nt
y

M
eg

a
W

at
ts

1.
R

an
to

ul
,V

ill
ag

e
of

R
an

to
ul

C
ha

m
pa

ig
n

29
.9

2.
U

ni
ve

rs
ity

of
Il

lin
oi

s
U

.o
fI

.A
bb

ot
tP

ow
er

Pl
an

t
C

ha
m

pa
ig

n
88

.0
3.

B
re

es
e,

C
ity

of
B

re
es

e
C

lin
to

n
13

.9
4.

C
ar

ly
le

,C
ity

of
C

ar
ly

le
C

lin
to

n
12

.5
5.

A
m

er
G

en
E

ne
rg

y
C

o
L

L
C

C
lin

to
n

Po
w

er
St

at
io

n
D

e
W

itt
99

0.
0

6.
Fa

rm
er

C
ity

,C
ity

of
Fa

rm
er

C
ity

D
e

W
itt

6.
9

7.
A

m
er

en
E

ne
rg

y
G

en
er

at
in

g
C

o
G

ib
so

n
C

ity
Fo

rd
27

0.
0

8.
A

E
St

al
ey

M
an

uf
ac

tu
ri

ng
C

o
A

E
St

al
ey

D
ec

at
ur

Pl
an

tC
og

en
M

ac
on

62
.0

9.
A

rc
he

rD
an

ie
ls

M
id

la
nd

C
o

A
rc

he
rD

an
ie

ls
M

id
la

nd
D

ec
at

ur
M

ac
on

23
0.

0
10

.D
T

E
B

io
m

as
s

K
M

S
M

ac
on

Po
w

er
M

ac
on

1.
6

11
.P

PG
In

du
st

ri
es

In
c

W
or

ks
14

PP
G

In
du

st
ri

es
W

or
ks

14
M

ac
on

5.
9

12
.D

yn
eg

y
M

id
w

es
tG

en
.I

nc
H

av
an

a
M

as
on

71
8.

0
13

.A
m

er
en

IP
St

at
e

Fa
rm

M
cL

ea
n

5.
1

14
.C

or
n

B
el

tE
ne

rg
y

C
or

po
ra

tio
n

Pa
rk

si
de

M
cL

ea
n

6.
0

15
.C

or
n

B
el

tE
ne

rg
y

C
or

po
ra

tio
n

G
ill

um
M

cL
ea

n
4.

0
16

.C
or

n
B

el
tE

ne
rg

y
C

or
po

ra
tio

n
B

N
W

R
D

M
cL

ea
n

2.
0

17
.A

qu
ila

Se
rv

ic
es

In
c

G
oo

se
C

re
ek

E
ne

rg
y

C
en

te
r

Pi
at

t
68

4.
0

18
.R

es
ou

rc
e

Te
ch

no
lo

gy
C

or
p

B
io

dy
ne

Sp
ri

ng
fie

ld
Sa

ng
am

on
3.

0
19

.S
pr

in
gfi

el
d,

C
ity

of
D

al
lm

an
Sa

ng
am

on
38

7.
7

20
.S

pr
in

gfi
el

d,
C

ity
of

L
ak

es
id

e
Sa

ng
am

on
80

.4

315



Ta
bl

e
C

.2
:P

ow
er

ge
ne

ra
to

rs
ta

tu
s

fr
om

IS
W

S
da

ta
(c

on
t.)

.

U
til

ity
Pl

an
tN

am
e

C
ou

nt
y

M
eg

a
W

at
ts

21
.S

pr
in

gfi
el

d,
C

ity
of

R
ey

no
ld

s
Sa

ng
am

on
17

.5
22

.S
pr

in
gfi

el
d,

C
ity

of
In

te
rs

ta
te

Sa
ng

am
on

13
8.

6
23

.S
pr

in
gfi

el
d,

C
ity

of
Fa

ct
or

y
Sa

ng
am

on
26

.6
24

.B
io

-E
ne

rg
y

Pa
rt

ne
rs

Ta
ze

w
el

lG
as

R
ec

ov
er

y
Ta

ze
w

el
l

2.
4

25
.C

en
tr

al
Il

lin
oi

s
L

ig
ht

C
o

In
di

an
Tr

ai
ls

C
og

en
1

Ta
ze

w
el

l
21

.0
26

.M
id

w
es

tG
en

.E
M

E
L

L
C

Po
w

er
to

n
Ta

ze
w

el
l

1,
78

5.
6

27
.P

ek
in

Pa
pe

rb
oa

rd
C

o
L

P
Pe

ki
n

Pa
pe

rb
oa

rd
Ta

ze
w

el
l

1.
5

28
.B

un
ge

M
ill

in
g

In
c

B
un

ge
M

ill
in

g
C

og
en

V
er

m
ili

on
20

.0
29

.D
yn

eg
y

M
id

w
es

tG
en

.I
nc

V
er

m
ili

on
V

er
m

ili
on

19
8.

8
30

.D
yn

eg
y

M
id

w
es

tG
en

.I
nc

Ti
lto

n
V

er
m

ili
on

18
8.

0
31

.I
lli

no
is

E
le

ct
ri

ca
lG

en
.P

ar
tn

er
sh

ip
B

ri
ck

ya
rd

E
ne

rg
y

Pa
rt

ne
rs

L
L

C
V

er
m

ili
on

3.
3

To
ta

lg
en

er
at

in
g

ca
pa

ci
ty

6,
00

4.
2

316



Appendix D

Commercial and Industrial Sector

317



THIS PAGE HAS BEEN INTENTIONALLY LEFT BLANK



D.1 General regression method

Modeling of water demand usually concerns the average rate of water withdrawal, qcit , which
is expected to change over time. Water-withdrawal relationships can be expressed in the form of
equations, where this average rate of water withdrawal is expressed as a function of one or more
independent (explanatory) variables. A multivariate context best relates to actual water-demand be-
haviors, and multiple regression analysis can be used to determine the relationship between water
demand and each independent variable. The functional form (e.g., linear, multiplicative, exponen-
tial) and the selection of the independent variables depend on the category of water demand. For
example, public water supply withdrawals can be estimated using the following linear model:

PSit = a+∑
j

b jX jit + ε it (D.1)

where
PSit = per capita public supply water withdrawals within geographical area i during year t;
X jit = a set of independent variables (e.g., air temperature, precipitation, price of water, median

household income and others), which are expected to explain public supply withdrawals; and
ε it = random error.
The coefficients a and b j can be estimated by fitting a multiple regression model to historical

water-withdrawal data.
The models used in this study are specified as double-log (i.e., log-linear models). Additional

variables serve to fit the model to the data and also isolate observations which are likely to be
outliers:

lnPSit = αo +∑
j

β jlnX jit +∑
k

γklnRkit +∑
l

δ lDlit +∑
m

ρmSmit + ε it (D.2)

where:
PSit = per capita public supply water withdrawals within geographical area i during year t (in

gallons per capita per day);
X j = a set of independent variables;
Rk = ratio (percentage) variables such as ratio of employment to population;
Dl = indicator (or binary) variables designating specific public water supply systems which

assume the value of one (1) for observations for the system and zero (0) otherwise;
Sm = indicator spike variables designating individual observations in the data;
ε it = random error; and
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α, β , γ, δ ,and ρ are the parameters to be estimated.
A large number of econometric studies of water withdrawals have been conducted during the

last 50 years. Haneman (1998) summarized the theoretical underpinnings of water-demand mod-
eling and reviewed a number of determinants of water demand in major economic sectors. Use-
ful summaries of econometric studies of water demand can be found in Boland et al. (1984).
Dziegielewski et al. (2002a) reviewed a number of studies of aggregated sectoral and regional de-
mand. A substantial body of work on model structure and estimation methods was also performed
by the USGS (Helsel and Hirsch, 1992).

Model estimation and validation procedures Several procedures were used to specify and
select the water-demand models for this study: (1) models included variables that had been identi-
fied by previous research, (2) the variables had regression coefficients that were statistically signif-
icant, (3) the variables were within a reasonable range of a priori values and with expected signs,
(4) the explanatory power of the model was reasonable, as measured by the coefficient of multiple
determination (R2), and (5) the absolute percent error of model residuals was not excessive. This
modeling approach and estimation procedure were originally developed and tested in the study
of geographically aggregated water withdrawal data conducted by Dziegielewski et al. (2002a,
2002b).

The procedure for estimating the predictive water-demand equations consisted of three ele-
ments: (1) development of a “structural” model, (2) compensating for fixed effects of study areas
and outliers, and (3) final model calibration.

The first step was to identify the best “driver” variables and the “key” significant independent
variables. These variables were selected based on information from previous studies of water
withdrawals. Several combinations of predictor variables were examined prior to selecting the best
“structural” model, which explained the variability of historical water withdrawal in the data in
terms of known determinants of water demand.

In the second step, the “structural” model was examined for the effects of study areas and
influences of data outliers on the signs and magnitudes of the estimated coefficients. This was
accomplished by using an interactive stepwise regression procedure through which one binary
variable is added to the structural model to account for each outlier, and its effect on the regression
coefficients is examined. The statistically significant binary variables were kept in the model, thus
accounting for their influence on the structural model.

In the third step, the “structural” model, supplemented with the binary site and outlier variables
to account for the effects of study areas and data outliers, was extended to include additional binary
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variables, designating individual geographical areas and observations for the most recent data year
(i.e., 2005) for model calibration purposes. This was accomplished by estimating a model of
residuals used as dependent variables on the full set of binary variables which identified individual
public water supply systems (or study areas) through a stepwise regression procedure. The purpose
of this step was to use the information contained in the residuals to enhance the predictions from
the model without affecting the coefficients of the structural model. In the final step, the structural
model of water withdrawals was re-estimated with all statistically significant binary variables and
coefficients with low statistical significance were left in the residuals model.

Finally, the accuracy of predictive models was evaluated by the mean absolute percentage error
(MAPE). In the linear model of the form shown in Equation 1.2, designated to be the predicted
value of the dependent variable Y it, the absolute percentage error (APE) is given by:

APE it =

∣∣∣∣∣Ŷ it−Y it

Y it

∣∣∣∣∣x100 (D.3)

In a log-linear model of the form shown in Equation 1.3, the APE in the log scale is given by:

APE it =

∣∣∣∣∣ ˆlnY it− lnY it

lnY it

∣∣∣∣∣x100 (D.4)

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 | explanatory variables) = eσ
2
ε
/2(eln Y) (D.5)

Thus, in log-linear models, the predicted raw scale value denoted as Ỹ is given by:

Ỹ = eσ̂
2
ε
/2(e ˆln Y) (D.6)

where:
σ̂

2
ε
= the mean square error of the log-linear model; and

ˆlnY it = the predicted value obtained from the log-linear model.
APE in the raw scale is obtained as:

APE it =

∣∣∣∣∣Ỹ it−Y it

Y it

∣∣∣∣∣x100 (D.7)

Finally, the mean absolute percentage error (MAPE) is defined as the average over all observa-
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tions (i.e., over i and t) of APEit. i.e.,

MAPE =
∑
i
∑
t
APE it

n
(D.8)

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

data.

D.2 Commercial and industrial model development procedures

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 75 (i.e., 15 study areas representing counties times 5 time periods). The
procedure for estimating the predictive water-use equation was similar to the procedure used in the
public-supply sector (as described in Chapter 2 Appendix). It consisted of three steps: (1) deriva-
tion of a “structural model”, (2) compensating for fixed effects of study sites (individual counties),
and (3) examination of the influence of outliers on the estimated model coefficients. Each of these
steps is described and illustrated with tables and figures below.

D.2.1 Structural model

Total county employment was used to express the dependent variable as average industrial and
commercial water withdrawals (and purchases) per employee per day for each county (i.e., study
area) and data year. If the per employee rate of water withdrawals in each study area could be
predicted with sufficient accuracy, then total withdrawals (and purchases) would be obtained by
multiplying the per employee use by total county employment, where the latter represents a driver
of industrial and commercial demands. An important advantage of modeling the per employee use
is that by expressing total withdrawals in per employee terms, the dependent variable is “normal-
ized” across study sites and the heterogeneity associated with total withdrawals is reduced.

The first step was to identify the relevant explanatory variables, which would explain the vari-
ability of per employee withdrawals across the 15 counties and the 5 time periods. These variables
were selected based on information from previous studies of water use. Several combinations of
explanatory variables were examined prior to selecting the best “structural” model which explained
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Table D.1: Structural log-linear model of per employee water demand in Commerical and Indus-
trial sector (ln GPED).

Variables Estimated t Ratio Probability >|t|
coefficient

Structural model

Intercept -1.4240 -0.31 0.7540
Annual cooling degree days (ln) 0.5644 0.94 0.3512
Summer precipitation (ln) -0.0932 -0.27 0.7861
Health services employment (%) 0.0773 2.96 0.0042
Retail employment (%) 0.0528 2.16 0.0343
Manufacturing Employment (%) 0.0022 0.21 0.8322
Percent self-supplied C&I demand (%) 0.0328 16.14 <.0001
Conservation trend (ln) -0.1726 -1.68 0.0970

N = 75, R2= 0.837, Mean Y = 4.599, Root MSE = 0.613

the variability of historical water quantities in the data in terms of known determinants of industrial
and commercial water demand.

Table D.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
and on the underlying physical relationships as well as on the results of the previous studies of
aggregate water demand. The expected signs are positive for temperature and negative for pre-
cipitation and conservation trend variable. A priori expectations about the signs of the other three
variables (percent of county employment in health services, percent of employment in retail trade
and percent of employment in manufacturing) were not available.

The results in Table D.1 show that only four of the eight regression coefficients are statistically
significant at approximately 10 percent level. The low significance of the two weather variables
and one of the manufacturing share of employment are likely a result of the small data sets (n = 75)
and possible data errors in some of the observations on the dependent and independent variables.
To address this problem, alternative model specification had to be considered and each data point
needed to be examined in some detail.
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D.2.2 Model with fixed effects of study areas

The next step in model development was to extend the structural model from Table D.1 by in-
cluding the binary variables designating individual study sites. A regression of the key structural
variables along with the study site binary variables to compete for a significant share of the re-
maining 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 site. The binary study site variables with statistically significant regression coefficients were
kept in the model.

This extended, more fully-specified model is presented in Table D.2 below. In addition to
the seven structural model variables, it includes four binary variables which designate individual
counties. Of the 11 variables in the model seven have regression coefficients which are statis-
tically significant. The coefficients of the county binaries 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 D.2 still shows a lack of statistical significance of
regression coefficients for four of the seven variables. However, the coefficients of cooling degree-
days and precipitation, although not statistically significant have the expected sign.

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
regression 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 D.2). However its regression coefficient was found to be highly insignificant. Because of the
lack of statistical significance of the four regression coefficients the next step in model building
was undertaken.

D.2.3 Effects of outliers on model coefficients

The model shown in Table D.2 was examined for the effects of possible outliers on the magnitudes
and statistical significance of the estimated coefficients. The procedure which was used to examine
the effects of outliers on the estimated model without removing any suspected observation from
the data is described in Chapter 2 Appendix.

Using the above procedure, the effects of outliers on the coefficients of the model in Table
4.4 are analyzed and are presented in Table D.3 and are graphed in Figures D.1 - D.7. For some
variables these effects appear to be minor. Significant shifts on the regression coefficients were
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Table D.2: Re-estimated log-linear model of per employee water demand with study site binaries
(ln GEPD).

Variables Estimated t Ratio Probability >|t|
coefficient

Structural model

Intercept -0.0168 0.00 0.9966
Annual cooling degree days (ln) 0.3406 0.65 0.5149
Summer precipitation (ln) -0.2061 -0.73 0.4695
Health services employment (%) 0.0676 2.98 0.0041
Retail employment (%) 0.0699 3.44 0.0010
Manufacturing Employment (%) 0.0115 1.27 0.2088
Percent self-supplied C&I demand (%) 0.0308 15.16 <0.0001
Conservation trend (ln) -0.1149 -1.34 0.1850

County intercepts

DeWitt 0.4840 1.90 0.0625
Ford 0.5145 2.07 0.0427
Mason 1.2191 4.34 <0.0001
Logan 0.8532 3.47 0.0009

N = 55, R2= 0.922, Mean Y = 4.616, Root MSE = 0.211



Figure D.1: Effects of binary site variables and spike dummies on estimated elasticity of cooling
degree days.

obtained for the two weather variables: cooling degree-days and precipitation.

D.2.4 Final regression models

After examining the effects of model outliers on the estimated regression coefficients of the struc-
tural model, the model with four binary variables designating individual counties and two binary
outlier variables was selected (Modeling Step 6) as a suitable model. The re-estimated regression
equation with the nine outlier variables is shown in Table D.4 below.

The results in Table D.4 show that the significance of the regression coefficients has increased
to the 10 percent level for most variables with the exception of annual cooling degree-days and
precipitation. Also the magnitudes of all six regression coefficients are within the expected levels.
However, because the prediction errors of the model in Table D.4 are high for some observations
(MAPE =41%), an alternative model from Step 10 was selected for the scenario analysis. The final
model is shown in Table D.5 below.

Model diagnostics tests shown at the bottom of the table indicate that the model is free from
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Figure D.2: Effects of binary site variables and spike dummies on estimated elasticity of precipi-
tation.
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Table D.4: Step 6 log-linear model of per employee water demand in commercial and industrial
sector (ln GPED).

Variables Estimated t Ratio Probability >|t|
coefficient

Structural model

Intercept -0.5931 -0.16 0.8743
Annual cooling degree days (ln) 0.4033 0.81 0.4222
Summer precipitation (ln) -0.1632 -0.60 0.5493
Health services employment (%) 0.0678 3.14 0.0026
Retail employment (%) 0.0715 3.69 0.0005
Manufacturing Employment (%) 0.0126 1.45 0.1509
Percent self-supplied C&I demand (%) 0.0309 15.91 <.0001
Conservation trend (ln) -0.1279 -1.55 0.1256

County intercepts

DeWitt 0.7314 2.75 0.0078
Ford 0.5252 2.21 0.0307
Mason 1.2291 4.58 <.0001
Logan 0.6579 2.55 0.0132

Spike Binaries

DeWitt 1990 -1.2039 -2.23 0.0296
Logan 2000 0.9759 1.79 0.0779

N = 75, R2= 0.910, Mean Y = 4.599, Root MSE = 0.478; MAPE = 41%

ln = log; GPED = gallons per employee per day.
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Table D.5: Final log-linear model per employee water demand in commercial and industrial sector
(ln GPED).

Variables Estimated t Ratio Probability >|t|
coefficient

Structural model

Intercept -1.1465 -0.34 0.7322
Annual cooling degree days (ln) 0.5297 1.20 0.2369
Summer precipitation (ln) -0.2766 -1.13 0.2611
Health services employment (%) 0.0618 3.25 0.0019
Retail employment (%) 0.0740 4.34 <.0001
Manufacturing Employment (%) 0.0098 1.30 0.1997
Percent self-supplied C&I demand (%) 0.0324 18.58 <.0001
Conservation trend (ln) -0.1262 -1.70 0.0941

County intercepts

DeWitt 0.9598 3.64 0.0006
Ford 0.6978 2.96 0.0045
Mason 1.0791 4.60 <.0001
Logan 1.1742 4.42 <.0001

Spike Binaries

DeWitt90 -1.3492 -2.79 0.0072
Logan00 0.5303 1.09 0.2823
DeWitt85 -0.8070 -1.62 0.1106
Ford95 -0.8444 -1.73 0.0897
Iroquois95 -0.8042 -1.91 0.0617
Logan05 -1.9276 -3.77 0.0004

N = 75, R2= 0.937, Mean Y = 4.599, Root MSE = 0.414; MAPE = 33%

Model specification tests (statistic and significance): Ramsey power 2 = 0.1495

(0.7004), Ramsey power 3 = 0. 7399 (0. 4818), Ramsey power 4 = 1. 0476 (0.3791)

Heteroscedasticity tests (statistic and significance):

White’s test = 46.15 (0. 8232), Breusch-Pagan test =10.43 (0. 8848)

ln = log; GPED = gallons per employee per day.



Figure D.3: Effects of binary site variables and spike dummies on estimated coefficient of percent
employment in health services.

specification error (i.e., none of the Ramsey tests is statistically significant) and heteroscedasticity
(i.e., non-constant error problems, both the White’s test and Breusch-Pagan test are not statistically
significant). Also, the plot of residuals by predicted values shown on Figure D.8 below does not
indicate the presence of heteroscedasticity.

D.2.5 In-Sample prediction errors

The accuracy of the predictive model shown in Table D.5 was evaluated by the mean absolute
percentage error (MAPE) by using the regression equation to estimate the historical values of
water demand in the data.

The regression model from Table D.5 has the MAPE value for in-sample predictions of 33
percent. The actual and predicted values of per capita water use in the data are shown in Table D.6
below.
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Figure D.4: Effects of binary site variables and spike dummies on estimated coefficient of percent
employment in retail trade.

Figure D.5: Effects of binary site variables and spike dummies on estimated coefficient of percent
employment in manufacturing.



Figure D.6: Effects of binary site variables and spike dummies on estimated coefficient of percent
self-supplied commercial and industrial water demand.

Table D.6: Model-predicted and actual values of per employee water demand.

Study Area Actual Predicted Difference Absolute %
and Year GPED GPED in GPED difference

Cass 1985 174.1 169.5 -4.6 2.6
Cass 1990 342.5 488.1 145.5 42.5
Cass 1995 254.3 297.8 43.5 17.1
Cass 2000 313.4 294.0 -19.4 6.2
Cass 2005 263.2 355.7 92.5 35.1
Champaign 1985 205.7 254.8 49.2 23.9
Champaign 1990 189.6 261.5 71.9 37.9
Champaign 1995 145.2 267.6 122.4 84.3
Champaign 2000 116.3 91.0 -25.4 21.8
Champaign 2005 114.1 118.3 4.2 3.7
De Witt 1985 21.2 23.1 1.9 8.9
De Witt 1990 14.1 15.3 1.3 8.9
De Witt 1995 46.3 53.0 6.6 14.3
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Table D.6: Model-predicted and actual values of per employee water demand.

Study Area Actual Predicted Difference Absolute %
and Year GPED GPED in GPED difference

De Witt 2000 31.8 31.8 0.0 0.0
De Witt 2005 34.1 38.6 4.4 13.0
Ford 1985 66.5 60.7 -5.8 8.8
Ford 1990 54.3 50.0 -4.2 7.8
Ford 1995 179.4 195.5 16.0 8.9
Ford 2000 439.1 545.7 106.6 24.3
Ford 2005 496.4 668.3 171.9 34.6
Iroquois 1985 25.0 43.4 18.4 73.3
Iroquois 1990 11.4 45.3 34.0 298.4
Iroquois 1995 13.9 15.1 1.2 8.9
Iroquois 2000 25.2 25.5 0.3 1.2
Iroquois 2005 22.6 17.3 -5.4 23.7
Logan 1985 125.0 90.1 -34.9 28.0
Logan 1990 116.9 115.3 -1.6 1.3
Logan 1995 101.4 184.3 83.0 81.8
Logan 2000 103.7 112.9 9.3 8.9
Logan 2005 105.7 115.2 9.4 8.9
Macon 1985 416.2 941.8 525.5 126.3
Macon 1990 545.1 438.5 -106.6 19.6
Macon 1995 437.9 595.5 157.6 36.0
Macon 2000 432.7 402.8 -29.9 6.9
Macon 2005 409.9 446.4 36.5 8.9
Mason 1985 1358.2 1043.0 -315.3 23.2
Mason 1990 1114.7 921.9 -192.8 17.3
Mason 1995 653.2 870.4 217.2 33.2
Mason 2000 661.7 867.3 205.6 31.1
Mason 2005 792.1 1095.2 303.1 38.3
McLean 1985 68.3 71.1 2.7 4.0
McLean 1990 28.5 34.8 6.3 22.1
McLean 1995 19.8 37.0 17.2 87.0
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Table D.6: Model-predicted and actual values of per employee water demand.

Study Area Actual Predicted Difference Absolute %
and Year GPED GPED in GPED difference

McLean 2000 25.6 19.7 -5.9 23.1
McLean 2005 16.1 26.5 10.4 64.6
Menard 1985 13.2 10.0 -3.3 24.7
Menard 1990 9.5 8.6 -1.0 10.0
Menard 1995 5.2 11.2 6.0 115.1
Menard 2000 5.7 7.4 1.8 31.0
Menard 2005 6.8 8.7 1.9 27.6
Piatt 1985 178.0 231.2 53.2 29.9
Piatt 1990 118.9 165.3 46.4 39.0
Piatt 1995 126.5 215.3 88.8 70.2
Piatt 2000 116.9 152.0 35.1 30.0
Piatt 2005 139.9 179.9 40.0 28.6
Sangamon 1985 57.7 100.2 42.5 73.8
Sangamon 1990 106.5 61.1 -45.4 42.6
Sangamon 1995 109.7 69.6 -40.1 36.6
Sangamon 2000 102.9 162.0 59.1 57.4
Sangamon 2005 128.5 140.5 12.0 9.3
Tazewell 1985 745.4 533.5 -211.9 28.4
Tazewell 1990 495.0 382.8 -112.2 22.7
Tazewell 1995 651.5 418.7 -232.8 35.7
Tazewell 2000 682.1 289.5 -392.6 57.6
Tazewell 2005 757.3 370.1 -387.2 51.1
Vermilion 1985 298.2 250.5 -47.7 16.0
Vermilion 1990 260.5 239.6 -20.9 8.0
Vermilion 1995 223.9 320.0 96.0 42.9
Vermilion 2000 196.6 146.1 -50.5 25.7
Vermilion 2005 169.4 112.6 -56.8 33.5
Woodford 1985 17.2 17.0 -0.3 1.5
Woodford 1990 14.5 14.2 -0.3 2.3
Woodford 1995 16.5 15.6 -0.9 5.3
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Table D.6: Model-predicted and actual values of per employee water demand.

Study Area Actual Predicted Difference Absolute %
and Year GPED GPED in GPED difference

Woodford 2000 15.0 12.2 -2.8 18.5
Woodford 2005 13.3 15.7 2.4 17.8

MAPE % – – – 33.0

GPED = gallons per employee per day.
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Figure D.7: Effects of binary site variables and spike dummies on estimated coefficient of conser-
vation trend variable.

Figure D.8: Residuals plot for the model in Table D.5.



D.3 Weather stations used in the study

337



APPENDIX D. COMMERCIAL AND INDUSTRIAL SECTOR 338

Table D.7: 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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Table D.15: Historical reported and modeled gallons per employee per day (GPED) for the com-
mercial & industrial sector.

County Type 1985 1990 1995 2000 2005

Cass Reported 174.1 342.5 254.3 313.4 263.2
Modeled 169.9 487.9 297.7 293.9 266.7

Champaign Reported 205.7 189.6 145.2 116.3 114.1
Modeled 254.7 261.3 267.4 91.0 118.3

DeWitt Reported 21.2 14.1 46.3 31.8 34.1
Modeled 23.2 15.3 53.0 31.8 38.6

Ford Reported 66.5 54.3 179.4 439.1 496.4
Modeled 60.6 50.0 195.4 545.4 494.9

Iroquois Reported 25.0 11.4 13.9 25.2 22.6
Modeled 43.2 45.3 15.1 25.5 17.3

Logan Reported 125.0 116.9 101.4 103.7 105.7
Modeled 90.2 115.2 184.2 112.9 115.9

Macon Reported 416.2 545.1 437.9 432.7 409.9
Modeled 942.2 438.3 595.1 402.6 414.0

Mason Reported 1358.2 1114.7 653.2 661.7 792.1
Modeled 1047.3 921.4 870.0 869.6 771.3

McLean Reported 68.3 28.5 19.8 25.6 16.1
Modeled 71.5 35.1 37.2 19.8 26.7

Menard Reported 13.2 9.5 5.2 5.7 6.8
Modeled 9.8 8.5 8.2 7.3 8.7

Piatt Reported 178.0 118.9 126.5 116.9 139.9
Modeled 230.5 165.2 215.2 152.0 147.2

Sangamon Reported 57.7 106.5 109.7 102.9 128.5
Modeled 100.1 61.1 69.6 161.9 127.1

Tazewell Reported 745.4 495.0 651.5 682.1 757.3
Modeled 532.1 382.6 418.5 289.3 759.8

Vermilion Reported 298.2 260.5 223.9 196.6 169.4
Modeled 250.1 239.5 319.8 146.0 172.2

Woodford Reported 17.2 14.5 16.5 15.0 13.3
Modeled 16.9 14.2 15.6 12.2 15.7
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APPENDIX E. IRRIGATION AND AGRICULTURE SECTOR 371

Table E.23: Total number of beef cattle, dairy catle, hogs, horses, and sheep reported.

County Year Beef Cattle Dairy Cattle Hogs Horses Sheep Chickens

Cass 1982 1,936 46 82,155 235 432 19
1987 1,979 8 92,257 127 402 570
1992 1,992 D 104,165 76 372 501
1997 1,997 D 115,528 102 216 98
2002 2,002 D 82,080 176 214 D

Champaign 1982 1,301 681 28,721 963 2,069 55
1987 1,244 743 28,846 744 2,127 D
1992 1,625 367 23,240 707 1,355 36
1997 1,919 78 19,479 677 1,046 D
2002 2,002 D 21,158 522 371 3,772

DeWitt 1982 1,901 81 10,154 250 664 24
1987 1,934 53 9,025 211 489 D
1992 1,992 D 5,351 155 321 D
1997 1,947 50 6,118 151 166 350
2002 2,002 D 22,107 228 111 536

Ford 1982 1,677 305 34,551 37 1,254 31
1987 1,718 269 39,842 157 1,210 D
1992 1,813 179 44,138 128 661 D
1997 1,742 255 40,055 145 460 722
2002 1,990 12 29,874 93 296 D

Iroquois 1982 -1,228 3,210 52,282 590 2,833 74
1987 -393 2,380 53,327 634 2,024 D
1992 229 1,763 58,891 438 1,930 D
1997 357 1,640 47,486 432 922 D
2002 995 1,007 32,137 514 908 D

D = data withheld due to data disclosure limitations.

Source: U. S. Department of Agriculture Census, various years.
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Table E.24: Total number of beef cattle, dairy cattle, hogs, horses, and sheep reported, continued.

County Year Beef Cattle Dairy Cattle Hogs Horses Sheep Chickens

Logan 1982 1,665 317 69,610 211 1,387 D
1987 279 1,708 77,704 164 899 D
1992 48 1,944 81,765 118 756 D
1997 1,997 D 89,142 162 664 191
2002 2,002 D 80,755 188 458 237

Macon 1982 1,852 130 21,621 547 889 D
1987 1,850 137 17,331 608 1,361 D
1992 1,992 D 23,462 504 862 D
1997 1,997 D 11,777 246 537 219
2002 2,002 D 6,397 346 189 214

Mason 1982 1,890 92 33,954 324 303 13,525
1987 1,987 D 22,529 261 162 1,484
1992 1,992 D 45,174 141 470 794
1997 1,997 D 43,409 255 169 186
2002 2,002 D 13,521 216 357 106

McLean 1982 972 1,010 84,232 982 3,378 57,718
1987 599 1,388 89,891 876 3,420 41,336
1992 1,160 832 84,753 674 3,077 557
1997 994 1,003 100,529 626 1,517 772
2002 -838 2,840 92,321 759 2,179 503

Menard 1982 1,982 D 59,169 60 393 924
1987 1,978 9 52,555 464 374 2,160
1992 1,992 D 49,812 246 587 2,352
1997 1,783 214 26,573 333 155 191
2002 1,893 109 30,859 206 115 285

D = data withheld due to data disclosure limitations.

Source: U. S. Department of Agriculture Census, various years.
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Table E.25: Total number of beef cattle, dairy cattle, hogs, horses, and sheep reported, continued.

County Year Beef Cattle Dairy Cattle Hogs Horses Sheep Chickens

Piatt 1982 1,844 138 22,420 190 773 675
1987 1,813 174 20,556 143 682 256
1992 1,852 140 16,551 135 301 85
1997 1,997 D 15,859 138 169 152
2002 1,889 113 8,072 286 230 177

Sangamon 1982 1,567 415 84,178 1,197 2,323 D
1987 1,721 266 73,660 791 1,582 D
1992 1,798 194 74,258 887 1,522 D
1997 1,397 600 69,227 836 862 D
2002 1,750 252 50,810 1,536 401 1,463

Tazewell 1982 921 1,061 105,288 524 2,002 109,525
1987 954 1,033 121,092 549 1,847 D
1992 1,138 854 109,534 513 1,346 D
1997 997 1,000 111,818 553 708 566
2002 1,394 608 74,762 656 578 478

Vermilion 1982 1,569 413 45,921 570 1,544 18,309
1987 1,576 411 45,395 551 1,323 4,550
1992 1,594 398 34,236 412 793 D
1997 1,877 120 16,953 389 512 376
2002 1,835 167 19,056 504 358 504

Woodford 1982 917 1,065 92,005 305 4,839 98,557
1987 1,102 885 96,217 324 4,130 63,648
1992 1,042 950 97,829 274 3,194 D
1997 1,820 177 85,600 221 1,914 D
2002 1,797 205 82,337 358 1,387 D

D = data withheld due to data disclosure limitations.

Source: U. S. Department of Agriculture Census, various years.
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F.1 Public water supply sector climate change results by county

Table F.1: Effects of temperature increase on PWS by county (in MGD).

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 1.9 2.0 2.1 2.1 2.2 2.3 2.4 2.5 2.6
Champaign 26.0 27.6 29.3 30.8 31.7 33.2 34.5 35.8 37.2

DeWitt 1.4 1.5 1.6 1.6 1.7 1.8 1.9 1.9 2.0
Ford 1.8 1.9 2.0 2.1 2.1 2.2 2.3 2.4 2.5

Iroquois 2.5 2.6 2.7 2.9 2.9 3.1 3.2 3.4 3.5
Logan 3.4 3.5 3.7 3.8 3.9 4.0 4.2 4.3 4.4
Macon 25.4 26.3 27.5 28.6 29.7 30.8 32.1 33.3 34.6
Mason 0.8 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0

McLean 16.7 18.0 19.4 20.6 21.6 22.7 24.0 25.3 26.7
Menard 0.8 0.9 0.9 1.0 1.0 1.0 1.1 1.1 1.2

Piatt 1.2 1.3 1.3 1.4 1.4 1.4 1.5 1.5 1.6
Sangamon 23.2 24.5 26.2 27.6 28.9 30.3 31.8 33.4 35.1
Tazewell 16.1 17.3 18.6 19.9 20.8 22.0 23.3 24.7 26.1
Vermilion 10.2 10.4 10.7 11.1 11.6 12.1 12.6 13.1 13.7
Woodford 2.1 2.3 2.4 2.6 2.7 2.9 3.1 3.2 3.4

Totals 133.4 140.8 149.2 156.9 163.2 170.9 178.8 187.0 195.6
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Table F.2: Effects of precipitation increase only on PWS by county.

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 1.8 1.9 2.0 2.0 2.1 2.1 2.2 2.2 2.3
Champaign 25.5 26.6 28.0 29.0 29.6 30.6 31.4 32.3 33.2

DeWitt 1.4 1.4 1.5 1.5 1.6 1.6 1.7 1.7 1.8
Ford 1.8 1.8 1.9 1.9 2.0 2.0 2.1 2.2 2.2

Iroquois 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.3
Logan 3.4 3.4 3.5 3.6 3.6 3.7 3.8 3.9 3.9
Macon 25.0 25.3 26.2 27.0 27.7 28.5 29.3 30.1 30.9
Mason 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9

McLean 16.4 17.3 18.4 19.4 20.1 20.9 21.8 22.8 23.7
Menard 0.8 0.8 0.9 0.9 0.9 1.0 1.0 1.0 1.0

Piatt 1.2 1.2 1.2 1.3 1.3 1.3 1.3 1.4 1.4
Sangamon 22.7 23.6 24.9 26.0 26.9 27.9 29.0 30.1 31.3
Tazewell 15.8 16.7 17.7 18.7 19.4 20.3 21.2 22.2 23.2
Vermilion 10.0 10.0 10.2 10.4 10.8 11.1 11.5 11.8 12.2
Woodford 2.1 2.2 2.3 2.5 2.5 2.7 2.8 2.9 3.0

Totals 130.9 135.7 142.2 147.8 152.1 157.5 163.0 168.6 174.4
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Table F.3: Effects of precipitation decrease on PWS by county (in MGD).

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 1.9 2.0 2.0 2.1 2.2 2.2 2.3 2.3 2.4
Champaign 25.9 27.5 28.9 30.0 30.6 31.6 32.5 33.4 34.3

DeWitt 1.4 1.5 1.5 1.6 1.6 1.7 1.8 1.8 1.9
Ford 1.8 1.9 2.0 2.0 2.1 2.1 2.2 2.2 2.3

Iroquois 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.3 3.4
Logan 3.4 3.5 3.6 3.7 3.8 3.8 3.9 4.0 4.1
Macon 25.4 26.3 27.1 27.9 28.7 29.5 30.3 31.2 32.0
Mason 0.8 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.0

McLean 16.7 18.0 19.2 20.2 20.8 21.7 22.7 23.6 24.6
Menard 0.8 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.1

Piatt 1.2 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.5
Sangamon 23.2 24.6 25.9 27.0 28.0 29.0 30.2 31.3 32.6
Tazewell 16.1 17.3 18.4 19.4 20.1 21.1 22.0 23.0 24.1
Vermilion 10.2 10.4 10.5 10.8 11.2 11.5 11.9 12.3 12.6
Woodford 2.1 2.3 2.4 2.6 2.6 2.8 2.9 3.0 3.2

Totals 133.3 140.8 147.5 153.3 157.8 163.4 169.1 174.9 181.0
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Table F.4: Effects of temperature increase and precipitation increase on PWS by county (in MGD).

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 1.9 1.9 2.0 2.1 2.2 2.3 2.3 2.4 2.5
Champaign 25.8 27.2 29.0 30.4 31.3 32.7 34.0 35.4 36.8

DeWitt 1.4 1.5 1.5 1.6 1.7 1.8 1.8 1.9 2.0
Ford 1.8 1.9 2.0 2.0 2.1 2.2 2.3 2.4 2.5

Iroquois 2.5 2.6 2.7 2.9 3.0 3.1 3.3 3.5 3.6
Logan 3.4 3.5 3.6 3.7 3.9 4.0 4.1 4.2 4.4
Macon 25.2 25.9 27.1 28.2 29.3 30.4 31.6 32.9 34.2
Mason 0.8 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0

McLean 16.6 17.7 19.1 20.3 21.2 22.4 23.6 24.9 26.3
Menard 0.8 0.9 0.9 1.0 1.0 1.0 1.1 1.1 1.1

Piatt 1.2 1.2 1.3 1.3 1.4 1.4 1.5 1.5 1.6
Sangamon 23.0 24.2 25.8 27.2 28.4 29.9 31.4 32.9 34.6
Tazewell 16.0 17.1 18.4 19.6 20.5 21.7 23.0 24.3 25.7
Vermilion 10.1 10.2 10.5 10.9 11.4 11.9 12.4 13.0 13.5
Woodford 2.1 2.2 2.4 2.6 2.7 2.8 3.0 3.2 3.4

Totals 132.5 138.9 147.2 154.8 161.1 168.7 176.4 184.6 193.0
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Table F.5: Effects of temperature increase and precipitation decrease on PWS by county (in MGD).

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 1.9 2.0 2.1 2.2 2.3 2.4 2.4 2.5 2.6
Champaign 26.2 28.1 29.9 31.4 32.4 33.9 35.2 36.6 38.0

DeWitt 1.4 1.5 1.6 1.7 1.7 1.8 1.9 2.0 2.1
Ford 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6

Iroquois 2.5 2.7 2.8 3.0 3.1 3.3 3.4 3.6 3.7
Logan 3.5 3.6 3.8 3.9 4.0 4.1 4.2 4.4 4.5
Macon 25.7 26.9 28.1 29.2 30.3 31.5 32.8 34.0 35.4
Mason 0.8 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.1

McLean 16.9 18.4 19.8 21.1 22.1 23.3 24.5 25.9 27.3
Menard 0.8 0.9 0.9 1.0 1.0 1.1 1.1 1.1 1.2

Piatt 1.2 1.3 1.3 1.4 1.4 1.5 1.5 1.6 1.6
Sangamon 23.4 25.2 26.8 28.3 29.6 31.1 32.7 34.3 36.0
Tazewell 16.3 17.7 19.1 20.4 21.3 22.6 23.9 25.2 26.7
Vermilion 10.3 10.6 10.9 11.3 11.9 12.4 12.9 13.4 14.0
Woodford 2.1 2.3 2.5 2.7 2.8 3.0 3.1 3.3 3.5

Totals 134.9 144.1 152.7 160.6 167.1 175.0 183.0 191.5 200.3



F.2 Commercial and industrial sector climate change results by
county

Table F.6: Effects of temperature increase on C&I by county (in MGD).

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 1.6 2.4 2.5 2.7 3.0 3.2 3.4 3.7 4.0
Champaign 6.8 7.4 8.1 8.8 9.5 10.3 11.1 12.0 12.9

DeWitt 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.04
Ford 4.6 5.0 5.4 5.9 6.4 6.9 7.5 8.2 8.8

Iroquois 1.4 1.4 1.4 1.5 1.5 1.5 1.5 1.5 1.6
Logan 1.0 2.3 2.5 2.6 2.8 2.9 3.1 3.3 3.5
Macon 17.4 19.3 21.6 24.0 26.4 28.9 31.6 34.2 36.9
Mason 3.7 5.4 5.9 6.4 7.0 7.7 8.4 9.1 9.9

McLean 0.5 1.8 1.9 1.9 2.0 2.1 2.2 2.3 2.4
Menard 0.003 0.003 0.004 0.004 0.004 0.005 0.005 0.01 0.01

Piatt 1.1 1.2 1.3 1.4 1.6 1.7 1.8 2.0 2.2
Sangamon 4.9 5.5 6.1 6.8 7.5 8.3 9.1 9.9 10.6
Tazewell 35.5 40.0 45.5 51.2 57.4 64.2 71.4 78.8 86.5
Vermilion 4.0 4.4 4.8 5.2 5.7 6.2 6.7 7.3 7.8
Woodford 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02

Totals 82.5 96.2 107.1 118.6 130.9 144.1 158.0 172.3 187.1
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Table F.7: Effects of precipitation increase only on C&I by county.

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 1.5 2.2 2.3 2.4 2.6 2.7 2.8 2.9 3.1
Champaign 6.5 6.8 7.1 7.5 7.9 8.3 8.7 9.1 9.5

DeWitt 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03
Ford 4.3 4.4 4.7 4.9 5.2 5.5 5.8 6.1 6.4

Iroquois 1.4 1.4 1.4 1.4 1.4 1.4 1.5 1.5 1.5
Logan 0.9 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8
Macon 15.9 16.8 18.2 19.5 20.8 22.0 23.3 24.6 25.7
Mason 3.4 4.9 5.2 5.5 5.8 6.2 6.5 6.9 7.3

McLean 0.5 1.7 1.8 1.8 1.9 1.9 2.0 2.0 2.1
Menard 0.003 0.003 0.003 0.003 0.003 0.003 0.004 0.004 0.004

Piatt 1.0 1.1 1.1 1.2 1.2 1.3 1.4 1.4 1.5
Sangamon 4.6 4.9 5.3 5.7 6.1 6.5 6.9 7.3 7.6
Tazewell 32.6 34.9 38.2 41.6 45.1 48.8 52.6 56.3 60.0
Vermilion 3.9 4.1 4.3 4.6 4.8 5.1 5.4 5.6 5.9
Woodford 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Totals 76.6 85.4 91.9 98.4 105.2 112.2 119.3 126.4 133.3
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Table F.8: Effects of precipitation decrease on C&I by county (in MGD).

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 1.6 2.4 2.5 2.6 2.7 2.9 3.0 3.2 3.3
Champaign 6.7 7.2 7.6 8.0 8.5 8.9 9.3 9.8 10.2

DeWitt 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03
Ford 4.4 4.7 5.0 5.3 5.6 5.9 6.2 6.5 6.9

Iroquois 1.4 1.4 1.4 1.4 1.4 1.5 1.5 1.5 1.5
Logan 0.9 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9
Macon 16.6 18.3 19.8 21.2 22.6 24.0 25.4 26.8 28.0
Mason 3.5 5.2 5.5 5.9 6.2 6.6 7.0 7.4 7.9

McLean 0.4 1.7 1.8 1.8 1.9 1.9 2.0 2.1 2.1
Menard 0.003 0.003 0.003 0.003 0.004 0.004 0.004 0.004 0.004

Piatt 1.1 1.2 1.2 1.3 1.4 1.4 1.5 1.6 1.6
Sangamon 4.9 5.4 5.9 6.3 6.7 7.2 7.6 8.0 8.4
Tazewell 34.0 38.1 41.7 45.4 49.3 53.3 57.4 61.6 65.6
Vermilion 4.0 4.3 4.6 4.9 5.1 5.4 5.7 6.0 6.3
Woodford 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02

Totals 79.7 92.3 99.5 106.6 114.0 121.7 129.5 137.2 144.8
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Table F.9: Effects of temperature increase and precipitation increase on C&I by county (in MGD).

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 1.5 2.3 2.5 2.7 2.9 3.1 3.3 3.6 3.9
Champaign 6.8 7.2 7.9 8.6 9.3 10.0 10.8 11.7 12.5

DeWitt 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.04
Ford 4.5 4.8 5.3 5.7 6.2 6.8 7.3 7.9 8.6

Iroquois 1.4 1.4 1.4 1.5 1.5 1.5 1.5 1.5 1.5
Logan 1.0 2.3 2.4 2.6 2.7 2.9 3.1 3.3 3.5
Macon 17.1 18.7 20.9 23.2 25.6 28.0 30.6 33.1 35.7
Mason 3.6 5.2 5.7 6.3 6.8 7.5 8.1 8.9 9.6

McLean 0.5 1.8 1.9 1.9 2.0 2.1 2.2 2.3 2.4
Menard 0.003 0.003 0.003 0.004 0.004 0.004 0.005 0.005 0.006

Piatt 1.1 1.2 1.3 1.4 1.5 1.6 1.8 1.9 2.1
Sangamon 4.8 5.3 5.9 6.6 7.3 8.0 8.7 9.5 10.3
Tazewell 34.9 38.7 44.0 49.5 55.6 62.1 69.0 76.2 83.6
Vermilion 4.0 4.3 4.7 5.1 5.6 6.0 6.6 7.1 7.6
Woodford 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02

Totals 81.2 93.3 103.9 115.0 126.9 139.6 153.1 167.0 181.3
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Table F.10: Effects of temperature increase and precipitation decrease on C&I by county (in MGD).

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 1.6 2.5 2.7 2.9 3.1 3.3 3.6 3.9 4.2
Champaign 7.0 7.7 8.4 9.2 10.0 10.8 11.7 12.6 13.5

DeWitt 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.04 0.04
Ford 4.7 5.2 5.7 6.2 6.7 7.3 7.9 8.6 9.3

Iroquois 1.4 1.4 1.4 1.5 1.5 1.5 1.5 1.5 1.6
Logan 1.0 2.4 2.5 2.7 2.9 3.0 3.2 3.4 3.7
Macon 17.8 20.4 22.8 25.3 27.8 30.5 33.3 36.1 38.9
Mason 3.8 5.6 6.2 6.7 7.4 8.1 8.8 9.6 10.4

McLean 0.5 1.8 1.9 1.9 2.0 2.1 2.2 2.3 2.4
Menard 0.003 0.003 0.004 0.004 0.004 0.005 0.01 0.01 0.01

Piatt 1.1 1.3 1.4 1.5 1.7 1.8 1.9 2.1 2.3
Sangamon 5.0 5.8 6.5 7.3 8.0 8.8 9.6 10.5 11.3
Tazewell 36.4 42.3 48.0 54.1 60.7 67.8 75.4 83.3 91.4
Vermilion 4.1 4.6 5.0 5.5 6.0 6.5 7.0 7.6 8.2
Woodford 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Totals 84.6 101.0 112.6 124.7 137.7 151.7 166.4 181.6 197.2



F.3 Irrigation and agriculture sector climate change results by
county

Table F.11: Effects of temperature increase on IR&AG by county (in MGD).

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 14.1 15.0 15.9 16.0 16.2 16.3 16.5 16.6 16.8
Champaign 5.1 5.3 5.6 5.8 6.1 6.2 6.4 6.5 6.5

DeWitt 0.8 0.8 0.9 0.9 0.9 1.0 1.0 1.0 1.0
Ford 0.8 0.8 0.8 0.9 0.9 0.9 0.9 1.0 1.0

Iroquois 2.7 2.9 3.0 3.1 3.2 3.3 3.4 3.4 3.4
Logan 1.5 1.5 1.5 1.6 1.6 1.7 1.7 1.7 1.7
Macon 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4
Mason 96.1 102.4 108.8 109.8 110.8 111.8 112.8 113.8 114.9

McLean 1.7 1.8 1.9 2.0 2.1 2.1 2.2 2.2 2.2
Menard 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.2 3.3

Piatt 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Sangamon 1.3 1.4 1.5 1.5 1.6 1.6 1.7 1.7 1.7
Tazewell 34.1 36.5 39.0 39.4 39.8 40.2 40.6 40.9 41.3
Vermilion 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.8
Woodford 1.2 1.2 1.3 1.3 1.4 1.4 1.4 1.4 1.4

Totals 163.1 173.7 184.4 186.8 189.1 191.3 193.3 195.2 196.9

385
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Table F.12: Effects of precipitation increase only on IR&AG by county.

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 13.6 13.3 14.0 14.0 14.1 14.1 14.1 14.2 14.2
Champaign 4.4 4.2 4.4 4.6 4.7 4.8 4.9 4.9 4.9

DeWitt 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Ford 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.9 0.9

Iroquois 2.2 2.2 2.3 2.3 2.4 2.5 2.5 2.5 2.5
Logan 1.6 1.5 1.6 1.7 1.7 1.7 1.7 1.8 1.8
Macon 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Mason 89.0 86.6 91.4 91.6 91.9 92.1 92.4 92.6 92.8

McLean 1.6 1.6 1.7 1.7 1.8 1.8 1.9 1.9 1.9
Menard 2.2 2.1 2.2 2.3 2.3 2.4 2.4 2.4 2.4

Piatt 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Sangamon 1.3 1.3 1.3 1.4 1.4 1.5 1.5 1.5 1.5
Tazewell 28.8 28.3 30.1 30.2 30.3 30.4 30.5 30.6 30.7
Vermilion 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.7
Woodford 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.2 1.1

Totals 148.4 144.8 152.7 153.7 154.6 155.4 156.1 156.6 157.0
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Table F.13: Effects of precipitation decrease on IR&AG by county (in MGD).

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 16.0 18.3 19.3 19.4 19.4 19.5 19.6 19.6 19.7
Champaign 5.3 6.2 6.4 6.7 6.8 7.0 7.1 7.2 7.2

DeWitt 0.9 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.1
Ford 0.9 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1

Iroquois 2.6 3.0 3.1 3.2 3.3 3.3 3.4 3.4 3.4
Logan 1.8 2.0 2.1 2.2 2.2 2.3 2.3 2.3 2.3
Macon 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Mason 106.0 122.7 129.5 129.9 130.2 130.5 130.9 131.2 131.5

McLean 1.8 2.0 2.1 2.1 2.2 2.3 2.3 2.4 2.4
Menard 2.6 2.9 3.1 3.2 3.3 3.3 3.4 3.4 3.4

Piatt 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6
Sangamon 1.5 1.6 1.7 1.8 1.8 1.8 1.9 1.9 1.9
Tazewell 34.4 40.1 42.5 42.7 42.9 43.0 43.2 43.3 43.5
Vermilion 0.6 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8
Woodford 1.1 1.3 1.3 1.4 1.4 1.4 1.4 1.4 1.4

Totals 176.2 203.6 214.8 216.2 217.4 218.5 219.4 220.2 220.8
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Table F.14: Effects of temperature increase and precipitation increase on IR&AG by county (in
MGD).

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 13.6 13.4 14.3 14.4 14.6 14.7 14.9 15.0 15.1
Champaign 4.4 4.3 4.5 4.7 4.9 5.0 5.2 5.3 5.3

DeWitt 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8
Ford 0.8 0.7 0.8 0.8 0.8 0.9 0.9 0.9 0.9

Iroquois 2.3 2.2 2.3 2.4 2.5 2.6 2.6 2.6 2.6
Logan 1.6 1.6 1.6 1.7 1.7 1.8 1.8 1.8 1.8
Macon 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Mason 89.6 88.0 93.6 94.5 95.5 96.5 97.5 98.5 99.4

McLean 1.6 1.6 1.7 1.8 1.8 1.9 1.9 2.0 2.0
Menard 2.2 2.1 2.2 2.3 2.4 2.5 2.5 2.6 2.6

Piatt 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5
Sangamon 1.3 1.3 1.4 1.4 1.5 1.5 1.5 1.6 1.6
Tazewell 29.1 28.7 30.8 31.1 31.5 31.8 32.2 32.5 32.9
Vermilion 0.5 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.7
Woodford 1.0 1.0 1.1 1.1 1.1 1.2 1.2 1.2 1.2

Totals 149.4 146.9 156.2 158.4 160.5 162.5 164.4 166.2 167.9
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Table F.15: Effects of temperature increase and precipitation decrease on IR&AG by county (in
MGD).

County 2010 2015 2020 2025 2030 2035 2040 2045 2050

Cass 16.0 18.5 19.6 19.8 20.0 20.1 20.3 20.4 20.6
Champaign 5.4 6.2 6.5 6.8 7.1 7.3 7.4 7.5 7.6

DeWitt 0.9 1.0 1.0 1.1 1.1 1.1 1.2 1.2 1.2
Ford 0.9 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1

Iroquois 2.6 3.0 3.1 3.3 3.4 3.4 3.5 3.5 3.6
Logan 1.8 2.0 2.1 2.2 2.3 2.3 2.4 2.4 2.4
Macon 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Mason 106.7 124.1 131.7 132.8 133.8 134.9 136.0 137.1 138.2

McLean 1.8 2.0 2.1 2.2 2.3 2.3 2.4 2.4 2.4
Menard 2.6 3.0 3.1 3.2 3.4 3.4 3.5 3.6 3.6

Piatt 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6
Sangamon 1.5 1.6 1.7 1.8 1.8 1.9 1.9 2.0 2.0
Tazewell 34.6 40.5 43.3 43.7 44.1 44.5 44.9 45.2 45.6
Vermilion 0.6 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.9
Woodford 1.0 1.0 1.1 1.1 1.1 1.2 1.2 1.2 1.2

Totals 177.1 205.6 218.1 220.6 223.1 225.4 227.6 229.5 231.4
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Figure G.1: Summary of water withdrawals for Cass and Champaign counties.
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Figure G.2: Summary of water withdrawals for DeWitt County.
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Figure G.3: Summary of water withdrawals for Ford and Iroquois counties.
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Figure G.4: Summary of water withdrawals for Logan and Macon counties.
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Figure G.5: Summary of water withdrawals for Mason and McLean counties.
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Figure G.6: Summary of water withdrawals for Menard and Piatt counties.
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Sangamon County
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Figure G.7: Summary of water withdrawals for Sangamon and Tazewell counties. Note: Large

Tazewell County Power Generation withdrawals in 1990 due variation in reporting method. See Chapter 3 for more

information.
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Figure G.8: Summary of water withdrawals for Vermilion and Woodford counties.




