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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.

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 (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

281



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
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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 126.4 159.8 334 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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APPENDIX B. PUBLIC WATER SUPPLY SECTOR

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.

295



‘s3unoow yoranno orqnd je waysAs A[ddns 1o3em o1pqnd a3 Jo seanejuasaidar woiy paureiqo sem ejep aoud

"SIR[[OP SOOT 03 PALIGAUOD Udaq dARY eJep awooul pue doud [y

uonendod = ‘dog ‘ropurewar = ‘way ‘onel uonendod 03 Juswhordwe = oner 44 ‘uonedroaid = ~droaid

armeradwd) oeroae roqualdag - Ae| = dwd) (Aep 1od endes 1ad suofred = qOJD Aep 1od suoj[es uoru = O

000°€1 00T'8€$  S8'CS L850 9¢'61 08'¢8 ¢8I L9] S00¢
000°¢T IEL' TIPS TP'TS$ 00S°0 ge sl OI'18 611 ¢Sl 000¢C
000°TT rey'or$  9sc$ 86€0 0¢'LI 818 ['LTT 6C'1 G661
006°T1 L9T°6€$  00°€S 91¢0 16°€C 6C6L L'v6 er'l 0661 | (Kiuno) uSredurey))
868°CI €16'9¢$  66°C$ ¥ZC0 6¢€°0¢C 0C°08 8901 8¢l G861 x[NOJURY
([4S 009°6S$  9S°T$ 697°0 6S°L1L 08°¢8 6'L6 60 €00¢
Y06’y Y01°69¢  CTT$ ) LT8l o118 896 LY0 000¢C
LES'E ST6'19$  L1'T$ 9810 09'81 818 8'SL 6C0 G661
crI'e 89¢'8SS  STTS I15°0 Y0 ¥C 6C6L 718 6o 0661 | (Kuno) uSredurey))
8¥ST 61€°0S$ 66T LSY0 1761 0T°08 968 €C0 G861 JowoyeN
€LY TV r09°6¢$ 65T s o 19°61 0g°¢8 LC91 voee  s00¢
€66°¢Tl IcL'er$  €res 6€5°0 86°0¢ 81°08 1'691 9%'0Cc  000C
888°CI1 897°6¢$  S6°'1$ 9¢s0 6861 8608 87091 L88I G661
206°€01 1oL'se$  81°C$ 9160 LSVC YT6L 7991 6C LI 0661 | (Kuno) usredurey))
LLL00T CISSes  91°Cs 08%°0 0’61 99°6L €991 9991 G861 eueqin/usreduwey)
096°C 618°LES  LEES 9010 ! 08'¥8 6'CCl 9¢°0 €00¢
96°C 68'6Es LEES 96¢£°0 8¥°¢€C 8L'18 L9G1 9t°0 000¢C
766°C CTLLES  LEES 88¢0 L1°0¢ 508 coel 6¢£0 G661
v€6°C LTY'SeS  LE€S 90%°0 6L9C ce08 |34 w0 0661 (Kyuno) sseD)
1S6C LST9€$  LE€S 96¢£°0 CLLY 9L'6L 0101 10 G861 "woy Ajuno) sse)
806°S 00S°0€$  00°0% £69°0 6’11 08'v8 0°0c¢ 0¢'l €00¢
¥19°C 016T¢$  00°0$ 8C9°0 81'€C 8L'18 8°¢CC 9’1 000¢T
08€°S €cTees  000$ SIL0 L1°0C 508 el 0’1 G661
08€°S L9T¥ES  00°0% L19°0 6L79¢C ce08 T'L9T 144! 0661 (Kyuno) sse))
LES'S 098°ve$  00°0$ ¢SS0 CLLY 9L°6L 0'8S¢ 161 G861 xumolspreag
poatas ‘doq oewoouy Qoug onerdgyg  doalg  dwag apdo don i) § Bary Apms

‘A[ddns 191eM O1]qNnd 10J So[qeLea juspuadapur pue juspuadap Jo son[eA [BOLIOISIH :9°q 9[qRL

296



‘sgunoow yoeanno orqnd je walsAs A[ddns 1ojem orqnd a3 Jo seanejuasaidar woty paureiqo sem ejep aoud

"SIR[[OP GOOT 03 PALISAUOD Udaq dARY BJep awooul pue doud [y

uonendod = ‘dog ‘1opurewal = "way ‘onel uonendod 01 juswkojdws = oner 4,4 ‘uonendioaid = -droaid

armeradwd) o5eroAe roqualdag - Ae| = dwdy (Aep 1od ejides 1od suofred = qOJD ‘Aep 1ad suoj[es uoru = O

008y 00L'6E$  TPIS 6L£0 1291 08°¢C8 9911 9¢°0 §00¢
STLY 8YLTYS  ¥91$ 85¢€°0 69°LI1 YL 6L S8yl 0,0 000¢
6€S Y 015'8€$  69'1% 12334 8L'TC iy V'eel 19°0 S661
ELY'Y 619°6€$  08°I$ Lye0 90°1¢C L6'8L 9601 610 0661 (Kyuno) p1oy)
'y SreEves  81°C$ e 0 SLYI SL6L 141! S0 6861 uoixed
L8V 90Svr$  LOES 9050 LTSI c9°¢8 768 00 ¢00¢
€ccy TS99rs  TSY$ VLY 0 Ge8l V118 ¥'S6 evo 000¢
vy re8' ey 0I'v$ 8870 89°81 0618 0'C8 LEO G661
SLTY sLors  08v$ 760 18°¢C 8C°6L 1'68 8¢0 0661 (Aunod NmaQ)
LLEY 979°0v$  08°S$ 01€0 LO61 ¥8°08 668 6€0 6861 ‘woy A1uno) MM
081 1S0'8¥$  LO€S 720 AN c9°¢8 VL 100 ¢00¢
061 SYo9r$  TSY$ Y0 Ge8l VI8 L98 00 000¢
GSl 98Yrs OIS ¥Ze0 8981 06'18 8°L01 <00 S661
ovl 180°cY$  08'+$ 720 [8°€T 8C°6L eIcl 200 0661 (Kunod NmaQ)
0¢l ce0TrS  08°S$ ¥Ze0 LO61 7808 g'e6 100 6861 NIMAQ JO dTLI[IA
00S°L 001°8¢$  81°¢$ 791°0 LTS 9°¢8 SOIl L80 §00¢
LES9 v2o'1v$  08'I$ 0LS0 Ge8l V118 9°¢el L8O 000¢
002’8 7€9°8¢$  ¥0'C$ €190 8981 06°18 reel 601 S661
00€°8 S66°S€$  T0C$ 6650 [8°€C 8C°6L 0°0¢CI 001 0661 (Kyunod NMmaQ)
€LS°8 T669¢s  vETS 719°0 LO61 7808 0°8II 10°1 G861 xUONID
08¥v1 96L°0vS  95°C$ ors o 6S5°L1 98°¢8 0'LL [N} 600¢
CS8v1 ITLTtys  TTT$ £es0 LT81 91'18 8L LT'1 000¢
LI¥°LI 9TL'EES  L1'TS 6€5°0 0981 818 0101 9L'1 661
699°0C OLY'€Es  STTS 6L5°0 Y0'vC 6C 6L 798 6L'1 0661 (Kyuno) udredurey))
cer'ee rII'veS 66T 0050 IL°6] 0C08 CSL 991 G861 | "way Auno) udredwrey)
poatas 'dod ewoouy Qoug onergyg  doaig ‘duway, anpdo aon Teox BaIY ApniS

‘A[ddns 191eM O1]qNnd 10J so[qeLea juspuadapur pue juspuadap Jo son[eA [BOLIOISIH L1 q 9[9RL

297



‘s3uneaw yoeanno orqnd je waysks Ajddns 1o3em orqnd oy Jo seanejuasaidal wioly paurelqo sem eyep oud

"SIR[[OP GOOT 03 PALISAUOD UJq dARY BIep dwooul pue aoud [y

uonendod = ‘dog ‘xepurewal = ‘way ‘onel uonendod 0y juswkojdwe = oner g/q ‘uonendioaid = -dioaxd

amjerodwd) oSeroAe rqualdag - AeN = "dwdy (Aep 1od ejides 1od suofres = DD ‘Aep 1ad suofes uoriu = O

129 SLY'OPS  T1L'T$ 1L€°0 Y811 79°¢8 [ 0! 99°0 §00¢

1S9 IPSvr$  80°¢$ o0 €0°0¢ V118 €701 99°0 000¢

€€c9 1L8°TP$  TO°E$ (48] 0T'ce 06°18 6’111 €L0 G661

6£9°9 0STIY$  vSes Y920 (414 8S°6L 096 ¥9°0 0661 (Kyunop ueo)
€699 esors 808 9¢C0 76'81 ¥8°08 0201 89°0 G861 ‘woy Kuno) ueso]
0091 001°9¢$  19°¢$ wor0 Y811 79°€8 6Ll 6'C ¢00¢
000°81 6€6'8€$  L8ES 19¥°0 6161 V118 Loyl 69°C 000¢
000°0T 76e8es SIP$ 98¥°0 [8°CC 06°18 7'8¢C1 LST G661
00591 €o1'ses  ILY$ VLS 0 ¢59¢ 8S°6L G861 9°C 0661 (Kyunop uego)
¥09°81 699°LE$  16°S$ 1€9°0 6981 ¥8°08 G161 8T 6861 xU[OdUT]
€091 1L6°0v$  0TC$ SIS0 geal 0818 1’66 19°1 €00t

€191 0S0°cr$  OL'T$ LYo 861 Y9°6L L7201 91 000¢
LT6ST S89°0Y$  TOH'IS 1870 LL8I ¥8°08 L1101 a1 G661

€68°C1 crrses  <sTes eCr o 19°61 01'8L 0101 091 0661 (K&yuno) stonbouy)
CILCT 668°LES  TLTS 0er0 €681 8E6L g'eo Ly'1 6861 | 'woy Auno) stonbory
00S°S 006°1¢$  S8°0% LESO geal 818 8601 80 §00¢

0L9°S Ier'ves  ovr'v$ €90 861 Y9°6L Y911 990 000¢

00L’S 16€°¢€$  8€9% 6080 LL'8I ¥8°08 €9l L0 G661

00L°S L8YTES  OL'TS 209°0 1961 ['8L S01 09°0 0661 (Kyuno) stonbouy)
208°S 6'ces 9Tes 98%°0 €681 8E6L ¥'66 80 G861 2 CEMY
88L9 629Crs IS¢ 61750 1291 088 €Yol [4N! §00¢

00L9 soers  v9I$ 8660 69°LI1 VL 6L 9°¢cLI 911 000¢

6159 126'0v$  69'1$ SIS0 8LCC 18 SILI [4N! G661

¥€6°9 799°'8¢$  08'I$ 0IS0 90°1¢C L6'8L L0¢l 160 0661 (Kyuno) pio)
0089 18L°8¢$  81°C$ 8870 SLYI GL'6L 73811 18°0 6861 ‘woy Ayuno) piog

poalas ‘doqd oewooul ooug onerdgyg dwoailg  dwap, apdo o i) § BaIYy ApniS

(ponunuod) “A1ddns 1o1em o11qnd 10J so[qeLrea juspuadapur pue Juspuadap Jo sonjea [BOLIOISIH :§1°d 9[qeBL

298



‘s3uneow yoeanno orqnd je waysks A[ddns 1o3em o1pqnd o) Jo seanejuasardar woiy paureyqo sem eyep aoud

"SIR[[OP SO 0 PAMISAUOD U9aq dARY Jep owodul pue 9oud [y

uonendod = ‘dod ‘1epurewar = ‘woy ‘onel uonendod 01 Juswkojdure = oner g/ ‘uoneydroaid = dioaxd

armerodwd) oeroae roqualdag - A = dwd) (Aep 1od endes xad suofres = Q4D Aep 1ad suojes uorruu = O

€v0°L 0cr'8€$  0SC$ 9050 6L'8 9198 8'8L 9¢°0 S00¢

€€L9 ILL'OYS  1TT$ 9160 vSLL 0L°C8 €0l 0L0 000¢

9LY'9 095°'LeS  9ST$ 0Zs 0 8CT'1¢C 06°18 9°0¢l ¢80 G661

LSS9 6CTL€ES  08'1$ ¥91°0 79°9¢ 11°08 GLII LLO 0661 (Kyuno) uosey)
vLT9 LSS GES  181$ 08¥°0 Iyl €018 8°LOI 89°0 G861 | "woy AUn0D UOSEA
029°C 00v°'LES  9Y'€ES 981°0 6L'8 9198 I'v01 LT0 €00¢

I8¥°C €LTOPS  SOES €610 vSLL 0L°C8 8601 LT0 000¢

€81'C 966°'LES  TO'I$ ¢81°0 8C'1C 0618 L'LTI g0 S661

01T 607°S€$ 081 CLTO 79°9¢ 11°08 00o¢l €e0 0661 (Kyuno) uoseA)
196°C er'Les 1818 LST0 R 4! €018 Y101 LT0 G861 K10 uoseN
686°0C LYO'6€$S  €0°C$ LY 0 0Ll 8918 809 8C'1 §00¢

8vT61 018'cy$  1TC$ G8v°0 ceol 9¢'C8 L€9 €'l 000¢
6S6°L1 9LSTYS  TI'T$ 6550 9l 0c'es8 798 Gs'l G661

66781 €S8Trs  0TC$ 6¢S0 80'1v¢C 9608 eLL 'l 0661 (Ayuno) uodeN)
¥8L91 0S8cr$  €v'C$ IS0 0L°LT 9L'18 YoL 8C'1 G861 | Wy Auno) uodsey
016C 00¢° 1L LETS 7880 0Ll 8918 gocl [0 §00¢

CLST ¥20'8L$  89°C$ 680 ceol 9¢'C8 8'ICI 1€°0 000¢

010C €0r°SLS  11°C$ 65170 9l 0¢'e8 ! 620 G661

20€°1 0LTTLS  LY'TS ¥9L°0 80'1¢C 96°08 A g! 91°0 0661 (Ayuno) uodeN)
v61°l wW9'09$  66C$ 6180 0L LY 9L°T8 8¢01 cro G861 +IAS1I0]
6178 €eTTES €8IS 1294\ 0Ll 8918 G'L8C ¥9°€C S00¢

S0L98 Ivy'LeS  LOTS |24V ceol 9¢'C8 6°S6¢ 65°SC 000¢

8ILLY 8IS°LES  €TTS 19%°0 9l 0¢'e8 7'89¢C 9 €T G661

0€L88 LET'8ES  ¥ETS evro 801¢C 9608 8'6CC £€e0¢ 0661 (Ayuno) uodeN)
LOS68 L8L°8ES  19°C$ LI¥0 0L LY 9L°18 6'L81 LLOT 6861 1B

poates ‘'doq oewoouy ooug onerdyg  doeaig dway, apdo don Teax BaIY ApniS

(penunuod) “A1ddns 1o1em d11qnd 10J so[qeLrea juspuadapur pue Juspuadap Jo sonjea [BOUOISIH 61 d 9[9BL

299



‘s3unoow yoranno orqnd je waysAs A[ddns 1o3em o1pqnd a3 Jo seanejuasaidar woiy paureiqo sem ejep aoud
“SIB[[OP GO O} PMDAUOD U22Qq JARY BIEp Swooul pue aoud [y
uonendod = ‘dog ‘ropurewar = ‘way ‘onel uonendod 01 Juswhordwe = oner 44 ‘uonedroaid = -dioaird

armeradwd) oeroae roqualdag - Ae = dwdy (Aep 1od endes 1ad suofred = Q4D Aep 1od suoj[es uoru = O

0S8y 00v'9€$  0S°S$ LY 0 60°¢l VI8 evL 9¢'0  S00¢
000 §TT6E$  ¥SSS 91¥°0 T8l 808 68 9¢'0  000C
000 LT8YES  T6'ES 9910 ¢8°¢Cl [44] L'€8 €e’0  S66l
005y 1S9°1€§  CT¢$ e9r'0 14 YL 6L 1'89 €0 0661 (Kyunop preusiy)
LS9Y STPIeS 18T 454\ eSLI 9008 [A% 6€0 G861 3mgqs1aed
¢S0°1C 9LT'ISS  ¥8°€$ 9¢60 LTO01 Y8 9°¢8 081 ¢00¢
020t ILT°€SS  06'¢S evso €961 61°08 L'S6 €6'l  000C
€16l 0TT0S$  L6°€S 6550 98°I¢ 808 796 681 G661
z10'61 100°L¥$  06'v$ 6150 I1°¢C LY'6L cr8 09T 0661 (Kyuno) ueaOIN)
160°81 9€TSYS  LTES LSY0 ev'8l 8908 678 12! G861 | WY Auno) ued PN
615°0S 00€vr$ 8¢S 6150 CO'TI Y8 0S8 6ty 00T
00SCy 099°Sv$  06°€$ LESO 80°1¢C 61°08 66 oy 000¢
00S°0¥ 0L6°SYS  L6°ES 2950 YL'TC 808 9°¢6 6L¢c  S661
clre6e 910°LY$  06F$ orso 8SvC L8'6L €001 ¥6'c 0661 (Kyuno) ueaOIN)
LEYSE v08'9r$  LTES e9r'0 61°0¢C 8908 L'S6 ev'e G861 x[EWION
SrL1 00L'89%  0t'9% 0cro LT0l Y8 8'8L ¥1I'0  S00C
cTsl €C8'0LS  VT'LS 801°0 €961 61°08 9°¢L I1°0  000¢
00€°1 8T€99%  0T'8$ L1T°0 98'1¢ 808 €69 600  S661
061°1 L8T'19%  65°6% CLT0 [1°€C L8'6L 0'v9 800 0661 (Ayuno) ued OIA)
CeET’l CLSESS  v¥ S 10 ev8l 89°08 LS9 LO0  S861 xUOSPNH
0€ETL €LTTISS  OI't$ 8750 90l v 8 CLST eI S00C
000°0L LLSTSS  LTVS ILS0 6661 61°08 9°8LI 0¢Cl  000C
000°09 v6S8Y$ v v$ €960 eL'eC 808 9061 Y1l S661
000°8S 986°ct$  L6'ES 1650 8L°€C LY6L 6'0LI 166 0661 (Kyuno) uedOIN)
00€¥S 905 v¥$  80°C$ ¥8¥°0 9L°61 89°08 (Y| 978  S861 uojSurwoorg
poatas "doq ewoou] ooug operdyg dwerg  dwel, DdD 0 dHDIN 0 Tex Bary Apms

(ponunuod) “A1ddns 1o1em o11qnd 10J so[qeLreA juspuadapur pue Juspuadap Jo senjea [BOUOISIH 07 d 9I9BL

300



‘s3uneaw yoranno orqnd je waysks Ajddns 1o3em orqnd oy Jo saanejuasaidalr woiy paureqo sem eyep oud

"SIR[[OP GOOT 03 PALIOAUOD UJq dARY Blep awooul pue aoud [V

uonendod = ‘dog ‘xepurewar = ‘woy ‘onel uonendod 0y yuswkojdwe = oner 4/q ‘uonendroaid = -droaxd

amjeradwo) aSeroAe qualdag - Ae = "dwdy (Aep 1od ejides 1od suofresd = DD ‘Aep 1ad suofes uoriu = O

12€C Co9rs  S8I$ 8¢S0 60°¢l 14872 £SL €8l ¢00¢
SvLTT SLS8YS  9L'IS 960 T8l 808 66 9C¢C  000¢
€061 S96°9r§  €L1S ors o 8¢l (44 [axa! gec  S66l1
T68°S1 8LY'SYS  96'1$ 08S°0 €1'8¢ YL 6L 'Lyl ¥eT 0661 (Kyunop uowreSueg)
8T €l L68EYS  681$ 0¢s0 e€SLI 9008 8991 17T S861 | 'woy Auno) uowresueg
TL8EST rSo'crs  S8I$ 6150 60°¢l V1'v8 revl ¥6'Cc  S00C
LOO'6Y1 6eSrrs  LOTS 1€5°0 T8l 7808 8'6¢l ¥8'0C  000¢
LYYl 691°crs  66'1% €cso 8¢l (44 8l Sy'1C  S661
LLY OP1 0S6°'1¥$  81°C$ 1€S°0 €1'8¢C YL 6L L'Lyl GL'0C 0661 (Kyunop uowreSueg)
T16°sel vLY'OVS  86'1$ Y160 €SLI 9008 8'0¢I 8L'LT 6861 «PleysuLdg
€969 129°0S$  ¥€'1$ 6€9°0 19°61 0€°¢8 0OvL 6’0  S00C
GL9'9 CELISS  LI'TS 6190 86°0C 81°08 8L 050 000¢
6L59 SIS 8PS  LTTS cso 6861 8608 0'¢8 ¢¢'0  S661
6079 069°S¥$  S€T$ 8¢SO LSVC vZo6L ¢'I8 60 0661 (Kuno) neid)
L1¥°9 000°S¥$  ¥8°C$ LEVO 06l 99°6L 18 S0 S86l ‘woy Ayuno) neid
0S0°S 000°8¥$  0¥'C$ 86C°0 19°Gl 0€°¢8 vl L0 S00¢
v0T'S 8€L'ISS  91°C$ 1442V 86°0C 81°08 ¢'8¢Cl L9°0  000¢
0SSy 69L°0S$  9TC$ LSE0 6861 8608 7051 890  S661
6LSY G8I°0S§  06°1$ LEVO LSVC vZoL [4%3! 290 0661 (Kuno) peid)
0v9'y 9SL'8¥$  0€T$ 0S¥°0 0’6l 99°6L 0°8SI €L0  S861 *O[[2ONUOIN
YeL'L LELYSS  LTYS wso 60°¢l v1'v8 ¥ 0S 60  S00¢
cer'9 6CLSSS  96'C$ 0LS0 8l 808 <89 ¥¥'0  000C
S NS 6€6'1S$  98°C$ L6Y°0 G8'¢I (4N 9°0L 9¢'0 G661
S00't 990°LY$  S€€$ ¢Is0 €8¢ VL 6L £'89 LT0 0661 (Kyuno) preusiny)
0TLT 00S9¥$  0T°¢$ 444\ eS'LL 90°08 0°S6 970 <86l WY Ajuno) preud]y
poalas ‘dod oewoouy Qoug operdgy/g dweilg  dwel, qDdDH 0 DN Jesx BaIy Apnis

(ponunuod) “A1ddns 1o1em o11qnd 10J so[qeLreA juspuadapur pue Juspuadap Jo sonjea [BOUOISIH 17'd 9[9BL

301



‘s3ureow yoreanno orqnd je waysAs A[ddns 1o3em o1pqnd a3 Jo seanejuasardar woiy paureiqo sem eyep aoud
*SIB[[OP GO O} PMDAUOD U32Qq JABY BIEp 9wooul pue aoud [y
uonendod = ‘dog ‘1opurewal = way ‘oner uonendod 01 JuswAoidws = oner gy ‘uoneydroaid = ~droaxd

armerodwd) oeroae roqualdag - A = dwo) (Aep 1ad endes 1ad suofred = Q4D Aep 1od suojes uorruu = O

LLT'ET 009°9¢$  €97$ I1¢°0 €L'6 06'¢8 1'88 911 §00¢
000°TT 8¢0°6S$  TOY$ 80 ocel ¥1°08 968 60 000¢
€VL6 867°6S$  8€T$ 7ee0 10°81 7608 14VA! 80°1 G661
000°8 €LS 1SS T6'TS LvE0 0L'6C 8CLL L7201 80 0661 (Kyunop [[omaze])
9St's T1E 1 TLes weo 1881 0r'6L ceel [4N! G861 UoISuIySEA
008°9¢ 001°I¥$  LL'IS 6LY0 €L'6 06'¢8 L10¢ L ¢00¢
00S°C€E 8¢6THS  90°C$ 0Ly 0 ocel ¥1°08 G961 6¢9 000¢
0ST9¢ oLY'Ov$  9TT$ 6970 10°81 508 el 0e’s G661
000°S€ 8CLLES  TOTS 9v°0 0L'6C 8C'LL G ocl LSV 0661 (K&yunop [[omaze])
908°S¢ 01v'6€$  66'1$ 8LE0 1881 0r'6L et vy 6861 xUed
00591 00v'8S$  S9T$ eLL’0 €L'6 06°¢8 69l 89°C §00¢
009°S1 v16°09$  vv'C$ 699°0 oeel 7108 I'ovi 8C'T 000¢
001 200°09$  15°C$ ¥29°0 10°81 7508 6 V91 yee G661
00LP1 129°6S$  TE'T$ 6sso 0L6¢ 8C'LL Syl [4¢ 0661 (Kyuno) Jomoze])
0Er' vl €TI'09%  18°C$ I8¢0 1881 or'6L 86¢l 0T 6861 *UOMON
8€9°CC 000°s¥$  0S°¢$ L6S°0 €L'6 06°¢8 9°0¢C1 eL'C §00¢
8€9°CC 1L69Y$  C20v$ ¢LS 0 oeel 7108 91l 65T 000¢
000°€T 96LVY$  8€T$ 1¥9°0 10°81 7508 [l 0r'e G661
00$°CT esTrs e'cs 819°0 0L6¢ 8C'LL LC6 60°C 0661 (Kyuno) Jjomoze])
9L6°CC 00L'vY$  TLES 9S 0 1881 oreL 8001 (44 G861 BLIOS( IseHq
006°S 00T'6€$  €97$ ¢Is0 eL'6 06°¢8 8°9¢G1 €60 G00¢
006°S r98°0v$  €5°C$ 050 oeel 7108 Lovl €80 000¢
v€6°S 90T'6€$  8€T$ €0 10°81 ¥S°08 geel 6L°0 G661
0089 6vSLES  T6'CS 370 0L°6C 8CLL 601 L0 0661 (Kyuno) [jomoze])
0LO°L 6T0rs  TLes £6¢°0 1881 or'6L ['¥8 650 6861 IN307) 9437
poatas ‘doq  ewoouy oud onel /9 “droaig dwey, Q4D dOIN  Teax Bary Apms

(ponunuod) “A1ddns 1o1em o11qnd 10J so[qeLreA juspuadapur pue Juspuadap Jo sonjea [BOUOISIH 77 d 9I9BL

302



‘sguneauwr yoranno orqnd je waysAs A[ddns 191em o1jqnd oy Jo seanejuasaidor woiy paurelqo sem eyep ooud

"SIBT[OP SOOT O} POMOAUOD U3q dARY BIEp owodul pue aoud [V

uonendod = ‘dod ‘1opurewar = ‘way ‘onel uonendod 01 Juowiojdwa = ones 4/ ‘uonendroard = -droaxd

armerodwo) aeroae roquialdog - A = dwd) (Aep 1od eydes 1od suofres = qOJD Aep 1od suoj[es uoruu = O

€€9°¢Cl €ETOES THES 9610 PO'LT  TEE€8  8LS  6L0 S00C

[EL €T LTS'8ES  €V'TS  L8YO 6l  +¥808 CT8S 080 000¢
796°¢1 0I°LES SLTS 690 8¢l ITI8 9%6 Tl  S66l

896°C1 CTLGES TTE$ ST o cree €68L  CT98  0CT 0661 (Ayuno) UOT[TULIoA )
284! €87°9¢$ 181§  9L£0 vrLl 6508  1°¢8 8I'T  S861 | "Wy AUn0D) UOI[IULIIA
L86°S 00STES TI'TS  ¥STO ¢e0c 8I'e8 Tv6 950  S00C

008°S CTI'9€$ 0TS  0€€0 0'1c  CTe08  LLL  S¥O  000C

008°S TELYES 1€T$  88€0 6S°LT  TYI8 8CEl  6L0 S661

008°S CoE'ees 0L'TS  T6V0 I8¢CC 0OL8L SvIT 990 0661 (A)unop) UOT[TULIoA )
188°C L9L'EES €918 €6€0 108 ¥86L 89¢l 080 S86I ;<U0)s2dooH
000°SS 000°T€$ 98°T$  LSEO 9091 9¥'e8 O91IST €8 S00C
000°SS [Ivves SSe€$  88¢0 9’6l 9¢I8 8ISI  S¢€'8  000¢
000°SS 6L EES 69€S  TOYO 0CCC 0018 6¢SI 9¥'8  S661
000°09 8er'EEs 69°€$  TOP0 Y9€C  9I'6L 6991 <001 0661 (A)uno)) UOT[TULIOA )
0LY'¥9 961'7€$ 69€$  00¥°0 L89T  9TI8 v9Cl CI'8 686l x9[[TAUe(
Sr1°9¢ LY9'SY$  €9°T$ 8050 €L’6 06°¢8 ¢9L 9LC  S00¢C

088°¢¢ OvLLYS €STS  9TS0 0cer  ¥1°08 1'C8 S6'C  000C

18T°S¢ e8Y'LYS  8ET$ €LS 0 10°81 7608 988 e S66l

8S9°vE 9¢1I'8Y$  T6'C$ L8Y0 0L°6C 8C'LL 801 €9°¢ 0661 (Kyunop [[omaze])
9TTYE SIV'LYS  TLES  98T0 1881  0I'6L 0°€6 81'¢ 6861 "way Ajuno) [emazef,

poaras 'dog owoouy ooug onerdg cdoaig dwol DD DN IBoX eary Apmgs

(panunuoo) “Aiddns 1a1em orpqnd 10§ soqeLea juspuadapur pue juapuadap JO sanjeA [BOLIOISIH €7 q 2IqeL

303



‘s3uneow yoranno orqnd je waysAs A[ddns 1o3em o1qnd a3 Jo seanejuasaidal woiy paureiqo sem eyep aoud

"SIR[[OP SOOT 03 PALISAUOD Uaq dARY BJep awooul pue aoud [y

uone[ndod = ‘doq ‘repurewrar = ‘way ‘oner uonendod o3 Juswkoidwo = oner g/q ‘uoneydroard = ~droaxd

armeradwa) o3eroae equaydag - Aejy = ‘dway ‘Aep 1od eiides 1ad suoqred = QDD ‘Aep Jod suo[[ed uoriuu = (IO

12896 8LSYYS 18°C$  98Y°0 el 16'€8 6 vvl CTOLED  SO0C
078°006 [2E°LYS €6T$ 9810 LT8I ¥808 8871 10vel 000C
TEV'ILS ITI°SP$ 88T T8¥0 8’6l w18 88l  19°6CT S661
LIT1S8 IPI'eb$ 00€$  €LV0 I1'SC 1T6L L'TPL  LETITI 0661 | (MOL st paaids dod 23 DN
69€°013 I8LTtv$ T0e$ LT O €081 8108 S0cl €960 ¢S861 ogeIoAY
18T°¢T THY'LSS 0TS 120 LT8 06¢€8 €96 v<ec  S00¢
CTILIT 816°LS$ 1¥'€$  TIS0 88°Cl  CL08 SC01 €C’c  000C
96£°1C Y98 vS$ TSE$  €TS0 0ev¥c O0C18 166 el'c G661
[18°1C TESISS LSES  S8¥0 61'CC 006L 6'1L LST 0661 (Ayuno) projpoop)
698°0C 0I¥'0S$ 1€¥$  S8€0 I6'ST  096L 169 vrT 6861 | WY Auno) pIoFpoop
00L 000°€9$ TOv$  TESO LT8 06¢8 19CI 600  S00¢C
96L ST6'L9S  1'¢S 1260 88°Cl  CL0O8 08L 90°0 000¢
4Y 6£8°6S$ TSE$  TESO 0E¥c O0C18 T¢L 700  S661
06t 8v6'6v$ LSES  T6V0 61'CC 006L 188 700 0661 (Ayuno) p1ojpoom)
GIS wsrers  LSES 16€°0 [6'ST  096L 0¢8 700  S861 PIPYpPOOH
poalds 'dog owoou] dug onerdsg dodag dwal DD dHDIN Tedx BaIYy Apnis

(penunuod) “A1ddns 1o1em o11qnd 10J so[qerrea juspuadapur pue Juopuadap Jo senjea [BOUOISIH 47 q 9[qBL

304



“e1ep Joyream (000Z-TL6T) [EUIOU SUIsn S)NSaI PajeIauas [opoul = [BULION SO0T "BIBP Ioyieam GO0 [emoe SuIsn S)[NSal pajeIsuas [opoul = I9YIeap\ SO0T

‘Kep 1od suofesS vorruu = (A ‘JOPUTRWAI = WY

L9TC €90 <90 190 090 6S0 6S0 850 LSO SSO IS0 090 "Wy AJUN0) UOSEIN
L9TC ¢e0 I€0 I€0 00 00 0¢£0 00 6¢0 80 920  0£0 A uosey
01'8¢ 9¢°1 4! 8’1 vl or'l 9¢’1 4! 8C'1 STl 'l 8C'1 Wy Auno) uoory
YL ¢ 00 60 80 LEO 9¢0 ¢6S€0 v€0 €0 <TE0  TO 0 PAsIog
09°0¢ LE6C LS8C 08LT VvOLT 1€9C C9SC 06¥C 80VC SSEC 6V 69°¢C Tmesnq
80°C¢C 160 680 L8O 980 +¥80 ¢80 I80 6L0 LLO ¥LO 80 ‘way Auno) ueso]
80°C¢ 80¢ <dWe 96T 16T 68T 6LT vLT 89T 19T TST 08°C ujodury
oLty ¢ ¢ ve¢ 9T 8I'Cc <I'c v0CT S6'1  L8T SL' 981 ‘way Kunop stonbouy
vLEY 6L0 9L0 ¥LO ILO 690 L90 90 190 650 €SS0 650 eyesIEM
¥8°CE 9¢'T ¢S1 8YT vl ¥ LET el 8T YT 8I'1 'l ‘way £unod piog
e8'Ce 690 L90 €S90 +v90 <90 090 6S0 LSO ¥SO TSO ¢co uoyxeq
ceey ¢¢0 €S0 IS0 o6v0 80 9Y0 SPO 0  Iv0  8EO0 70 Wy Auno) Mmad
cLey ¢00 <o <o <o wwo <o <o oo <coo <o 00 M 2d
8eey oct <1 81t vt I L0 vO'L 00T 960 880 ¢6°0 uoId
€59¢ 61T ST I€T 8T 9¢T €1 o6I'l ¢€I'T 80T 1071 801 ‘way Aunop usredweyd
e8¢ LET I€c ¥¢Cc 8I'C <CI'C 607 10°¢C 1671 (4! IL'1 8L'1 [nojuey
0eve L90 €90 €90 <790 790 190 6S0 950 €S0 0SSO0 €S0 JowoyEN
LL9E 61'6C O0F8C ¢€9LC 889C ¢€6'SC L¥VSC vSvC veed TCTC velT vTed euequq/ustedureyd
€989 eLo  IL0 690 80 990 +¥90 €90 190 650 ¢£vO0 Lv0 ‘way Aunod sse)
8¢°6¢E 091 ¢s1 IST Lyl vPL OFl 9l I€T 9CT  8I'1 6C’1 umolspreag
3uey) 9 [BWION  JOUIBOM

05-600T 0s0¢ Sv0c 0¥0C ge0c 0€0T §e0c 0coc S10¢ oroc §00¢ S00¢ eary Apmg

"BaIe Apnis yoro 10J oLreudds (1g) auraseq A[ddns 191em orqnd 105 (QOIA Ul) S[eMBIPYIM 1IN :G7 q 2[qeL

305



“gjep Joyieam (000CZ-1L61) [BWIOU SUISn S)[NSAI PajeIouas [9poul = [BULION GO0 "BIep Joyieam GO0 [BnIor Sulsn S)nsal pajeIsuad [opow = JayIeap SO0T

"Kep 1od suof[es vor[ruu = (IO ‘IopuTewWal = WY

c0'6¢ 889LL 96'0LT STSOL vL6ST 9CTvSI 886yl 61vrl 09LEl 81l VCLIT 888l [BI0L
G8'LS 86'C ¢8'C eL'T 19°C 61'C Ivc 8C'T 1494 10°¢ 681 61T Wy AJUN0) PIOJPOO
€6'LS 01°0 010 600 600 60°0 80°0 800 L00 LO0 LO0 800 PIYpooH
616l €80 180 8L0 9L0 YL 0 L0 0L 0 690 690 Lo 9L°0 "Wy AJUN0D) UOIIULIOA
LTS €90 ¥9°0 €90 290 19°0 650 850 80 650 290 ¥9°0 uoysadoopy
0TsI Y06 6L'8 12 0¢'8 LO'8 8L'L L eS’L es’L C8'L ce's d[taue(
€L09 e8I LL'T 691 1971 120! 6Vl Il el YA SI'l el uoIBurysepmy
18°09 e8¢ 89°¢ se 9¢’¢ 1T¢ 01'¢ v6'C 9LC 09¢ 6¢C eL'C ‘way AUno) [[aMmaze],
€6'Cs €00l 656 LT'6 9L'8 8¢'8 608 99°L 0T’L LL9 9¢9 8Y'L unyed
SL09 8y 6CY oIy [ R3 CL'E [OR3 e e €0¢c 6LC 8¢ UOMOIN
7809 S6'¢C 8Lt 19°¢ Sye 0ce 61°¢ [{0R3 ¥8°¢ L9C o'¢C 08¢ eLI09d Iseq
01°cs Vel 8I'l el'l 80°1 €0l 00°1 v6°0 680 €80 180 €60 207 941D
[L7€0l1 €8¢ 69°¢ gse e 6C'¢ 8I'¢ C0¢ 167¢ 8LC 881 0C ‘way Aunod vowresueg
0'Ce 16'LC L89C L®ST 06VvC L6EC LlI'eC CCCC LOIC 01'0C vI'IC  067¢C prey3undg
€Cee 9¢°0 1224 €S0 [43V) IS0 IS0 00 870 910 Yo 870 ‘way Auno) neld
0T°¢eC 980 ¢80 €80 80 080 6L°0 LLO GLO L0 0L0 GL0 O[[e2NUON
08°6¢ 670 8170 LY0 90 0 1240 0 00 8¢0 ceo 8¢0 "Wy AJUno) preusy
78'6¢ ¢so 1234 s 0 IS0 00 6v'0 LY 0 S¥o 44\ 6¢0 w0 8nqgsia1ed
6¢°9¢ 6v'C 6¢C 6CC 0T¢ I1e 0'C Yo'l (4! ILT 091 (4! ‘way Aunod ued PN
[¥°9¢ YL'S [¢°¢ 8¢S 90°¢ 98'v 0Ly or'y 61Y {0 %3 L9°¢ 1A% [eUION
€6'9¢ 120 0co 61°0 810 LT°0 LT°0 91°0 10 v1°0 ero ¢ro uospny
8¢9¢ €9 ¢l 86vI  LEVI  8LET 1Tl e6LTCI  vITL  IvIT  ILOI 666 9¢'I1 uoj3urwoog
asuey) 9 [PWION  ISUIeap\

05-500¢ 050¢ Sy0c 010¢ ge0c 0€0¢ §coc 0c0c Sroc 010¢ S00¢c S00¢ eary Apmg

(penunuod) ‘eare Apnjs Yyoea 10j oLeudds (Tg) auraseq Ajddns 1o1em o1pqnd 10j (qOJA UI) S[eMBIPYIM 2100 97" 9[qeL

306



“e1ep Joyream (000Z-TL6T) [EUIOU SUIsn S)NSaI PajeIauas [opoul = [BULION SO0T "BIBP Ioyieam GO0 [emoe SuIsn S)[NSal pajeIsuas [opoul = I9YIeap\ SO0T

‘Kep 1od suofesS vorruu = (A ‘JOPUTRWAI = WY

eeve €60 S0 S€0 SS0 SS0O SS0 950  SSO  ¥SO 1244 090 "Wy AJUN0) UOSEIN
0181 Lo LC0o LCO 8C0O0 80 80 80 80 LCO €0 0€0 L) uosey
16°0- 9¢'1 Vel ee’l [T 0¢'l 8C'1 LT1 vl €Tl 9¢'1 8T’ Wy Auno) uoory
(44 Ge0 ¥e0 PvEO0 vEO €0 €0 CE0  <CE0  TE0 LEO 0 AsIoq
0l Y9°6C SE6C SOSC SLYC Syve LIvC S8¢E€C OFE€C €CeC TCel S9¢C Tmedseq
eovl 8L0 8L0 8L0 8LO0 8L0 LLO LLO LLO 9LO 890 80 ‘woy Aunopd ueso]
L Y9C ¥9C €97 €97 79T 19T 19T 65T LST Ly'C 08C ujooury
99'8¢ 8I'c vI'c OI't 90T <TT 661 GS6'1 681 G881 OL'T 981 Wy Ajuno) stonboiy
06°6¢ L0 690 80 990 ¢90 ¥90 <90 090 850 LSO 650 eyesIEM
60°CC 8T 9¢'T  vel €1 1€l 6C1 8C1 STl TC1 el'l 'l ‘way £unod piog
76'8¢ 190 090 6S0 650 850 LSO 960 €SS0 ¢SO 1444 ¢co uoyxeq
01°¢¢ Lyo 9%0 S¥0 S¥0 v¥0  €¥0 &0 WO  I¥0 8¢0 70 Wy Auno) Mmad
6L'6Y 00 <o <o <o wo oo <o oo <o 10°0 00 M 2d
LO9¢E 60’1 LOT SOT vO'I <COT 00T 660 L60 t60 080 60 uoId
65 0¥ octr eI't LI'L 91T OI't  OI't  v¢I'L  OI'T 901 ¢80 801 ‘way Aunop usredweyd
[8°0¢ v0C <¢0<C 00T 86T 961 961 <61 GS81 6L1 9¢'1 8L'1 [nojuey
LLOI 860 LSO LSO 960 LSO LSO 90 ¥SO0 <SO 050 €S0 JowoyEN
96°¢1 YOSe L6vC OLYC vvvC L6EC TO6'EC TVeC ¢€97C 881C 9LIT vT¢el euequq/ustedureyd
Y618 €90 °90 90 190 190 090 090 650 850 ¥e0 Lv0 ‘way Aunod sse)
LOLT ¢’ IST 8T vPI Tl 8T  SE€T 0l  9T1 4! 6C’1 umolspreag
3uey) 9 [BWION  JOUIBOM

0502-500¢ 0s0¢ Sv0c 0¥0C ge0c 0€0T §e0c 0coc S10¢ oroc §00¢ S00¢ oweN waskg

"BAIE ApN3S yord 10J (1) QAISUUI 901n0saI ss9f Ajddns xa1em o1iqnd 103 (qOIA Ul) S[emeIpyiim aamng /7' g 9[qel,

307



“e1ep Ioyream (000Z-TL6T) [EUIOU SUlsn S)NSaI PajeIauas [opoul = [RULION SO0T "BIBP Ioyieam GO0 [emoe SuIsn S)[NSal pajeIsuas [opoul = I9YIeap\ SO0T

‘Kep 1od suofesS vorruu = (qOA ‘JOPUTRWAI = WY

10°61 0S°eST  v80ST 1T8VI 19°6KI 88TPI vO'IvI I8LEl PSECT P6'6C1 86'8CI 88'8Cl [FIO0L
LELT e 87'C e e¢ 6C'C ¢Ce L1C LOC L6'1 00T 61°C "way Ajuno) pioypoom
I8¢l 600 60°0 80°0 80°0 80°0 80°0 800 L00 LO0 800 800 PIeYpooD
9891~ IL°0 0L°0 0L0 690 890 L9°0 99°0 L9°0 890 el 9L’Q | "Wy AunoDd uoIIuIA
Yo'l 90 190 190 090 650 850 80 850 650 190 90 uojsadooH
60°C- 08°L ILL 'L eS’L vvL 0¢'L LTL 0g'L L L6'L Ge8 o[iaueq
96°¢S 09°1 ¢Sl 1671 Lyl vl o'l ce'l 6C'1 el Y01 Iel uoIBUIYSEA
el e et vi'e c0¢ L6'C 167¢ 08¢ 897 9¢°C v6'C eL'e ‘way Auno) [jamaze],
000y 9L'8 IS8 LT3 €08 6L°L 9L ve'L 00°L 899 979 8L unyad
ve sy L8¢C LL'E 99°¢ 9¢¢ or'c 0r'e LTE cre 86'C L9T 8¢ UoMoW
818y 6¢c'¢ 0ce Ic¢e ere Y0'¢ 66C L8TC SLC €9°¢ 6CC 08¢ Bl109 1seq
86°¢S LO'T Y01 [10°T 860 €60 760 060 980 80 690 €60 N300 AAdID)
56 pee LCe 0Tt ele 90°¢ 00°¢ 6T €8¢ YL'C L1 vO'C | 'wey Auno) uowesueg
crel CEve €8¢C  0¢ed 6LCC 8CTC 9¥8ICT BCIC LvOT  T86I eS'Ic 06T peysuds
¢S or- 610 610 610 870 810 80 810 LY0 9t°0 ¢so 810 “way Auno) yeld
9¢ V1 GLO GLO L0 YL 0O vL0O YL 0O L0 eL0 L0 $9°0 GLO O[[2NUON
61°¢- 44\ 44\ 44V 10 10 10 00 6¢0 LEO Yo 8¢0 ‘way AUno) preudy
LLYE LY0 LY0 910 90 S¥o Sy o Yo &0 440 ¢eo 0 3nqsioled
9091 144 60C Y0°¢ 66'1 v6'1 16°1 120! OL'1 891 P81 (42! Wy Ajuno) e PN
65°8¢ ({04 08y 69t I % or'v or'v Ty 90t L8E ese 1% [EWLION
00°8¢ LT°0 LT°0 LTO 91°0 91°0 91°0 Sro Y10 ¥v1°0 Y10 ¢ro uospny
86°0¢ LEECT co¢l YLTI 1741q! €1l 611 GCI1 €0l €S0l 1201 9¢'T1 uoy3urwoorg
a3uey) 9, [BWION  IoylBop

050¢-500C | 0S0¢ 974114 0¥0¢ ge0c 0€0T §e0c 0coc S10¢ 0roc §00¢ §00c vory Apmg

(ponunuo?)

"BaIe Apnis (oed J0J OLIRuddS ([ QAISUUI 901n0sa1 ss9f A[ddns 1o1em orqnd 10§ (QOIN UI) S[emeIpyiim aamng 879 2IqeL

308



“e1ep Joyream (000Z-TL6T) [EUIOU SUIsn S)NSaI PajeIauas [opoul = [BULION SO0T "BIBP Ioyieam GO0 [emoe SuIsn S)[NSal pajeIsuas [opoul = I9YIeap\ SO0T

‘Kep 1od suofesS vorruu = (A ‘JOPUTRWAI = WY

¢ 0s 990 €90 €90 <90 190 090 6S0 850 €SSO 7’0 090 Wy "0 UosEN
LOVY €e0 €0 CTe0  I€0 10 0£0 0£0 600 8CO €Cco  0£0 K1) uosey
LL61 €91 8T eS¢ BFL el 6¢l  vEL 601 91 9¢’'l 8Tl WY "0D UOSEN
124! a0 Iv0 60 80 LEO 9¢0 S€0 €0  TEO LEO  ¥Y O AsIoq
06Ce LLOE 8L'6C ¢€88C 06LC 10LC 91'9C 0€SC veEve 89¢C CCEC §9°¢C Tmessq
Iv'6¢ 60 €60 160 880 980 v80 T80 080 LLO 890 <80 "way 0D ue3o]
160¢ €ce  SI'e  LOE 00¢ €6C S8C 8LCT ILT  €9°C LY'CT 08T ujooury
€Css €9C €T evT e vt 9I'c L0OCT L6l 881 OLT 981 ‘way “0D stonboy
SLO9Y €80 080 LLO vLO ILO 890 €90 790 650 LSO 650 eyesIEM
9¢' Sy Yo't 651 vSL 6yl v¥1L OVl ST 0¢l YTl 1 B YA | WY 07 plog
Iv°S9 ¢L0 0L0 890 990 v90 <¢90 090 LSO SSO vr’0 S50 uoixeq
8L'6Y LSO 650 €50 IS0 6¥0 L¥O S¥O vPFO0  TFO 8¢0 I¥0 ‘way "oD MMed
$T'T8 00 TO0  TO0 TO0 TO0 TO0 TO0 TO0 TO00 100 200 mmea
89°69 €1 LTl €TT 8I'T Il 60T SOT 10T 960 080 S60 uon)
1€°0L SPT OvT 9T  TET  6T1 9T1  ITT  #I'T 80T  S80 801 ‘woy 0D uSredurey)
88'8S SY'T OYT €€T STT 81T €I'T 0T €61 €81 95T SLI mojuey
St1p 0L0 890 990 ¥90 €90 790 650 950 €S0  0SO €50 Jowoye
1$°0p 8S°0¢ 09°6T S98T €LLT TYIT 109T €6+T 6SE€T ¥ETT 9LIT $TET eueqiq)/uStedwey)
€821 9L0 vLO TLO 0L0 890 $90 +90 T90 650  PEO L0 Wy "0 $5T)
68°9C LOT  TOT  LST TST 81 Tl 81  €€1 LTI TET 6T umolspIeag
3uey) 9 [EWION  JOUIBaM

05-600T 0s0¢ Sv0c 0¥0C Ge0c 0€0T §e0c 0coc S10¢ oroc §00¢ §00¢ eary Apmg

"BAIE ApNJS Yora 10J OLIBUAIS (TYHIA) QAISUUI 921n0sar a1ow A[ddns 191em orqnd 10§ (QOIA UT) S[EMBIPYIIM 1IN 67 9[9BL

309



“e1ep Ioyream (000Z-TL6T) [EUIOU SUlsn S)NSaI PajeIauas [opoul = [RULION SO0T "BIBP Ioyieam GO0 [emoe SuIsn S)[NSal pajeIsuas [opoul = I9YIeap\ SO0T

‘Kep 1od suofesS vorruu = (qOA ‘JOPUTRWAI = WY

ILey 9c'C81 vC8LL TYILL 98%91 8CBST OI'€ST TSOrI 606£l 09Tl 86'8CI  88'8Cl [FIO0L
e8'¢s cle L6'C €87 69C 9¢C 91'C (44 91¢C 0¢ 00C 617 WY "0 pIOFPOOM
08¢ 170 010 010 600 600 60°0 800 L00 LO0 800 800 PIeYpooD
616t~ L80 ¥8°0 180 8L0 9L°0 L0 IL°0 0L°0 690 ve'l  9L°0 "Wy "D UOlIULIoA
98°C¢C SLO L0 0,0 89°0 990 €90 190 090 090 190 ¥90 uojsadooH
681 LY'6 916 988 9¢°8 8C'8 S6'L vL'L 19°L LSL L6'L  SE8 o[iaueq
€998 1! v8'1 GL'1 L] 8S1 4! vl Vel YAl vO'1 1€ uoIBUIYSEA
ClLe 0y €8¢ G9¢ Ly'e 0ce LTe 86'C 6LC 19°¢ v6'C  ELT WY "0D) [[PMIZEL,
¢8°L9 050l 666 056 ¥0'6 098 9T'8 8L'L 8CL 189 979 8v'L unyed
IT9L oLy Ly'y Y 1A% ¥8'¢ 69°¢ 87'¢ ¢ Y0'€ L9T 8l'¢ UOMON
18°08 1494 Y6’ SLE 9¢¢ 6¢¢ 9Tt LOE L8C 89°C 6CC 087 BLI09 IseH
€998 0¢’l el LT'T IT1 901 0’1 960 060 780 690 €60 INS0D) ALY
SLYEL |10 7% P8¢ 89°¢ ece 8¢ vee ore ¥6'C 08¢ IL'T  $0°¢ "Wy "0 uouresueg
6L°G¢ veec 008C <89C 69SC  I9vC L9¢C LSTC  6C1C  1T0C €SI 06CC pley3unds
6C9 80 LSO ¢so 1230 €S0 S0 050 610 LY0 ¢e’0  8¥0 Wy 0D Neld
12812 160 880 98°0 780 ¢80 080 8L0 9L°0 €L’0 €90 SLO O[[2NUON
191 s 0 00 6v°0 LyY0 910 Yo ero 10 8¢0 S0 8¢0 "woy "0 preusy
6L°S9 850 9¢0 S0 €S0 IS0 0S¢0 810 S¥0 o geo o 3nqsioled
88 1Y 19°¢ 6v'C 8¢C LTT 91°C 80C L6'1 81 L'l ¥81 T8I WY 0D UBIN
er'69 09 vL'S 37'S €Cs 66'v 08t 1294 19 % 96°¢ ¢s'e vy [EWLION
8LS 120 1T0 0C0 610 810 LTO 91°0 Sro 148Y vI'o  SI°0 uospny
09 LEOI 961 0611 [yl 9¢°¢l 90°¢l 121! €SIl LLOI [0l 9¢1I uoy3urwoorg
A3uey) 9, [BWION  JaylBopm

05-500T 0s0¢ 974114 0r0c ¢e0c 0€0T §e0c 0coc S10c oroc §00¢ §00c eIy Apmg

(ponunuo?)

"BaIe Apn)s yoed 10J OLIeuddS (THIA) 2AIsuuI 901n0sar a1ow A[ddns 1ajem orqnd 103 (QOIN Ul) S[emeIpyiim aanng :0¢ g 2[qeL

310



JOpUIBWIRI = WY

0€8°6C  TT6'T  THO'8T  68I°LT  19€9C  96LST  OLLYC  8TS'€T  +TeTe UB I "Wy AJuno) ued I
€8S IL  SOF'69  €6T°L9  SPT'S9  6STE9  F06'19  THF'6S  6SH9S  TLS'ES UB I [EULION]
18%'C  SOv'T  TEET  19TT  TOI'T  SPI'T  090T  LS6'T  LSS'T U TON uospny
ELY'TOT  GSE'66  1€€96  00¥'€6  8SS06 L1988  TE0'S8  €T8°08  689°9L UBITON uoj3urwooq
LTS'L  88L'L  6¥L'L  TIL'L  TL9'L  989°L  OPL'L  THI'L  YEYL UOSEIA] WY A1uno)) UOSEIA
TI6'T  L68T  €88°C  898°C  ¥S8T  6S8CT IS8T €¥8T  S9LT UOSeN A1) uosey
LSE'YT  6S6°€T  896°€T  €81°€T  +08°CC  0SHTT  190°CC 89S 1T 0£€°1T UOJBIA "Wy Aunoy uodey
18¢°¢  9ze'e  ILT'E 8ITE  S9I'c  9II'E  T90'C 66T  196°C UOJBIA AsIO]
6VS'L6  SS6'S6  L8EW6  SP8T6  8TEI6  [16'68  SSE'88  6L£98  STH'SS UOJBIA Ie29(
1I01°L  T¥0'L 7869 €769  +989  68L9  6VL9  S99°9  8LSO ue30] way Ajuno) uedo|
8CI'8T  ¥86°LT  TE8'LT  I89°LT  TES'LT  OPE'LT  LETLT  €T0°LT  TO89I uego] ujoour]
€0I°1C  +¥09°0C  911°0C  OF9°61  9LI'61 80881  0ST'8T  L89°LT  6LI'LI stonbouy "Wy Aunop sronboiy
9I°'L €669  LT89  999°9 80§99  €8€9  +OT9 €009  I€8°C stonboiy L ERLA
691'8  ¥¥0'8  0T6'L  66L°L  6L9°L  S¥S'L  9WF'L  v¥TL  ISOL piog "Wy A1uno) pIog
LLL'S  889°C  109°S  SIS'S  0¢y'S  8€€°S 99T  €TI'S  986'F p1oq uojxed
LT8'S  T0L'S  LLS'S  9SY'S  LEE'S  6ITS  LOI'S  696'F  6T8Y nmmea "woy Auno) nimedg
€T 6CC ¥ 61¢ SIT 01¢ S0T 00¢ Y61 nmmea nIM °d
L6 0€S'6 €TE6 ITI'6 €T6'8 STL'S  LES'8  80€'8  €L0°8 mmea uojuIr)
606°'LT  LIOLT  6TELT  9¥O'LT 06691  0L8°91  TEF9I  108°SI  TITSI | uSredwey) | ‘woy Auno) uredurey)
06291 #2091  TOL'ST  SOS'ST  #STST  9PI'ST  €SLPI  98I°vI  9S9°¢] | uSredwreyd [nouey
9IL'9 9099  86¥'9  T6E9  LLF9  I€F9  $9T9 €209  66L°S | uSredwey) JowoyeA
€TO'LLT TE€IPLT 98TILT 88¥'891 €LEPIT T1TE9T SL6°8ST 998°TST  9ST°Lpl | uSredurey) eueqI()/usredurey)
WSy vy o'y Svevy 1LY YOTY  6SIP 8LO'Y S86°C sse) "Wy Aunoy sse)
ObT'L  LTI'L  TI0L 9680 6789  S699  S09°9  THF9  8ST9 sse) umolspIeag
0502 SH0T 0+0C Se0T 0€0C §T0T 0202 S10T 0102 £yunoy) vary Apmg

‘eare Apnys Addns 1o3em orpqnd yoea 10j paards uonendod aining pajewnsy 1€ 9 2[qeL

311



IOPUTRWIAL = WY

T6T'EE  661°TE  THI'TE  6I1°0€  OEI°6CT  99%'8CT  8ST'LT  TEV'ST  ILV'HT | PIOJPOOA\ | "Wy AJUN0) PIOJpOOM
200°1 696 LE6 906 9L8 9¢8 0¢8 LLL 9¢L PIOJPOOM PIeYpoOoDH
LTTYL  086°Cl  8ELET  00S°€l  99T°¢l  €6TI  LOSCI  96LTI  €¥6TI UOI[IUIA | WY AUNOY) UOT[TULIOA
1§79 €v1°9 LE€O9 T€6'S 6C8°S L89°S 8T9°¢S €79°¢ L89S UOT[TULIIA uojsadooyq
OV'LS  80P9S  IEY'SS  ILY'PS  8TSES  TTTTS  SLYTIS  6T9°IS  1TTCS | UOIIUIdA o[taue
969°CS  106°0S  SOT6Y  99S'Ly  I86°Sy  T6SYY  LL6TY  1€8°0V  0T8'8E [[oMAZE], | WY AUno)) [[omaze],
L8T°6T  LYS8T  6C6°LT  TEELL  SSLOT  8SE9T  099°CT  8L8VI  SPIVI [[PMIZE], uoI3uIySEA|
¥86°0S  98T6Y  ¥Y9'LY  9S0°9v  TCSYY  LOv'Ey €191y SES6E  L8SLE [[PMIZE], unyad
620'vCT  8TTET  PSY'TT  90L'IT  €86°0CT  98Y°0C  TI96I  £€9°81  SIL'LI [[PMIZE], UOMON
L86°CE  888'I¢  ST80E 86L°6C SO8'8C  €CI8T  €T6'9T  6LS'ST  6IEYT [[PMIZE], BLI09( IseY
0€1°8 6S8°L L6S'L vreL 660°L 1€6°9 9¢€9°9 ¥0€9 766°S [[PMIZE], IN307) 943D
G88FPy  T69'Ey  I€STH 10V IF  T0€0F  T€€6E  ¥8I°8E  108°9¢  €19°GE | UowESUES | "Wy AUNO) uowresues
8TOV8T  6ET°6LT  6LEFLT 9FL'69T LET'SOT 6L 19T +¥S°OST  LSO'OST 9ELp1 | uowresues preysutdg
LTEL 89T°L 11T°L eST'L 960°L oL 869 S¥8°9 8699 held ‘wey Kiuno) Nerq
9¢€9°¢ T65°S LYS'S €0S°S 65t°S 8IS €LE'S 99T°¢ Y NS held O[[ednUON
T8L6 LEY6 €616 T5€°6 €Ice 9r1°6 LE6'S 78S°8 S8 PIBUSIN "woy Ajuno) pIeud]y
vr1°9 €509 £96°S vL8°S L8L'S SyL'S v19°C 06€°S 6L1°S PIBUIIN 3mqsiared
080¢ S¥0¢C 00¢ 133014 0€0¢ ¢coc 020¢ S10¢ 010¢ funo) eary Apmg

‘eare Apnis A1ddns 1o1eMm O1[qnd yoea 10J paatss uonendod aiminy parewnsy 7€ q 2IqeL

312



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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Power Generation Sector
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D.1 General regression method

Modeling of water demand usually concerns the average rate of water withdrawal, g.j; , 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+2ijjit+eit (D.1)

J

where

PSit = per capita public supply water withdrawals within geographical area i during year ;

X jir = 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

€it = random error.

The coefficients a and bj 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:

InPSit = Oto+ Y _BjlnX ji+ Y YenReit + Y 81Diit + Y pmSmit + git (D.2)
j k I

m

where:

PSir = per capita public supply water withdrawals within geographical area i during year ¢ (in
gallons per capita per day);

X j = a set of independent variables;

Rk = ratio (percentage) variables such as ratio of employment to population;

D1 = 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;

€ir = random error; and
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o, B, 7, 0,and p 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 (R?), 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

319



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 iz, the absolute percentage error (APE) is given by:

Yie—Yit

i

APEir =

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:

InYic—InYi

APEir =
InYir

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 | explanatoryvariables) = egg/z(eln Y (D.5)
Thus, in log-linear models, the predicted raw scale value denoted as Y is given by:

Y = eSe/2(enY) (D.6)
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 (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 APEj;. i.e.,

ZZAPE it

MAPE = 1 (D.8)
n

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 (In GPED).

Variables Estimated tRatio Probability >ltl
coefficient

Structural model

Intercept -1.4240 -0.31 0.7540
Annual cooling degree days (In) 0.5644 0.94 0.3512
Summer precipitation (In) -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 (In) -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.

322



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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APPENDIX D. COMMERCIAL AND INDUSTRIAL SECTOR 324

Table D.2: Re-estimated log-linear model of per employee water demand with study site binaries

(In GEPD).
Variables Estimated tRatio Probability >ltl
coefficient
Structural model
Intercept -0.0168 0.00 0.9966
Annual cooling degree days (In) 0.3406 0.65 0.5149
Summer precipitation (In) -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 (In) -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, R?=0.922, Mean Y = 4.616, Root MSE = 0.211




0.6000 L\
0.5000 /\

O
o
°
> 0.3000
w0.2000
w
0.1000
0.0000 T T T T I T T T ]
0 1 2 3 4 5 G 7 8 9

Meodeling Step

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 (In GPED).

Variables Estimated tRatio Probability >ltl
coefficient

Structural model

Intercept -0.5931 -0.16 0.8743
Annual cooling degree days (In) 0.4033 0.81 0.4222
Summer precipitation (In) -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 1591 <.0001
Conservation trend (In) -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,R?=0.910, Mean Y = 4.599, Root MSE = 0.478; MAPE = 41%
In = 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
(In GPED).

Variables Estimated tRatio Probability >ltl
coefficient

Structural model

Intercept -1.1465 -0.34 0.7322
Annual cooling degree days (In) 0.5297 1.20 0.2369
Summer precipitation (In) -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 (In) -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,R?=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)

In = log; GPED = gallons per employee per day.
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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.
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Figure D.5: Effects of binary site variables and spike dummies on estimated coefficient of percent

employment in manufacturing.
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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 3134 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 94 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 11147 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 52 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 59.1 574
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 2239 320.0 96.0 429
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 23
Woodford 1995 16.5 15.6 -0.9 53
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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 24 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.
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Figure D.8: Residuals plot for the model in Table D.5.



D.3 Weather stations used in the study
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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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APPENDIX D. COMMERCIAL AND INDUSTRIAL SECTOR 347

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 3425 2543 3134 263.2
Modeled | 1699 4879 297.7 2939 266.7

Champaign Reported | 205.7 189.6 145.2 1163 114.1
Modeled | 254.7 2613 2674 910 1183

DeWitt Reported 21.2 141 463 31.8 34.1
Modeled 23.2 153 530 31.8 38.6

Ford Reported 66.5 543 1794 439.1 496.4
Modeled 60.6 50.0 1954 5454 4949

Iroquois Reported 25.0 114 139 252 226
Modeled 43.2 453 151 255 173

Logan Reported | 125.0 1169 101.4 103.7 105.7
Modeled 90.2 1152 184.2 1129 1159

Macon Reported | 416.2  545.1 437.9 4327 409.9
Modeled | 9422 4383 595.1 402.6 414.0

Mason Reported | 1358.2 1114.7 653.2 661.7 792.1
Modeled | 10473  921.4 870.0 869.6 771.3

McLean Reported 68.3 285 198 256 16.1
Modeled 71.5 351 372 198 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 1169 139.9
Modeled | 230.5 1652 2152 152.0 147.2

Sangamon  Reported 5777 106.5 109.7 102.9 128.5
Modeled | 100.1 61.1 69.6 1619 127.1

Tazewell Reported | 7454 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 2239 196.6 169.4
Modeled | 250.1 2395 319.8 146.0 172.2

Woodford  Reported 17.2 145 165 150 133
Modeled 16.9 142 156 122 157
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APPENDIX E. IRRIGATION AND AGRICULTURE SECTOR

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



APPENDIX E. IRRIGATION AND AGRICULTURE SECTOR

372

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 24 2.5 2.6
Champaign | 260 276 293 308 31.7 332 345 358 372
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 23 24 2.5
Iroquois 2.5 2.6 2.7 2.9 2.9 3.1 3.2 34 3.5
Logan 34 3.5 3.7 3.8 3.9 4.0 4.2 4.3 4.4
Macon 254 263 275 28,6 297 308 32.1 333 346
Mason 0.8 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0
McLean 16,7 180 194 206 21.6 227 240 253 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 L.5 L.5 1.6
Sangamon | 23.2 245 262 276 289 303 31.8 334 35.1
Tazewell 161 173 186 199 208 220 233 247 26.1
Vermilion | 10.2 104 107 11.1 11.6 121 126 13.1 13.7
Woodford 2.1 2.3 24 2.6 2.7 2.9 3.1 3.2 34
Totals 1334 140.8 149.2 1569 163.2 1709 178.8 187.0 195.6
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Table F.2: Effects of precipitation increase only on PWS by county.
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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 | 255 266 280 290 296 306 314 323 332
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 22
Iroquois 24 2.5 2.6 2.7 2.8 2.9 3.0 3.1 33
Logan 34 34 3.5 3.6 3.6 3.7 3.8 39 39
Macon 25.0 253 262 27.0 277 285 293 301 309
Mason 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9
McLean l64 173 184 194 20.1 209 21.8 228 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 23.6 249 260 269 279 290 30.1 313
Tazewell 158 167 17.7 187 194 203 21.2 222 232
Vermilion | 100 100 102 104 108 11.1 115 11.8 122
Woodford 2.1 22 2.3 2.5 2.5 2.7 2.8 29 3.0
Totals 1309 135.7 1422 147.8 152.1 1575 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 | 259 275 289 300 306 31.6 325 334 343
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 33 34
Logan 34 3.5 3.6 3.7 3.8 3.8 3.9 4.0 4.1
Macon 254 263 271 279 287 295 303 312 320
Mason 0.8 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.0
McLean 16,7 18.0 192 202 20.8 21.7 227 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 | 232 246 259 270 28.0 29.0 302 313 326
Tazewell 16.1 173 184 194 20.1 21.1 220 23.0 24.1
Vermilion | 10.2 104 105 10.8 112 11.5 119 123 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 1634 169.1 1749 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 | 25.8 272 290 304 313 327 340 354 368
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 24 2.5
Iroquois 2.5 2.6 2.7 2.9 3.0 3.1 33 3.5 3.6
Logan 34 3.5 3.6 3.7 3.9 4.0 4.1 4.2 4.4
Macon 252 259 271 282 293 304 31.6 329 342
Mason 0.8 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0
McLean 16,6 17.7 19.1 203 212 224 236 249 263
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 | 23.0 242 258 272 284 299 314 329 346
Tazewell 160 17.1 184 196 205 21.7 23.0 243 257
Vermilion | 10.1 102 10.5 109 114 119 124 13.0 135
Woodford 2.1 2.2 24 2.6 2.7 2.8 3.0 32 34
Totals 132.5 138.9 147.2 154.8 161.1 168.7 1764 184.6 193.0
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Table E.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 | 262 28.1 299 314 324 339 352 366 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 24 2.5 2.6
Iroquois 2.5 2.7 2.8 3.0 3.1 33 34 3.6 3.7
Logan 35 3.6 3.8 3.9 4.0 4.1 4.2 4.4 4.5
Macon 257 269 281 292 303 315 328 340 354
Mason 0.8 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.1
McLean 169 184 198 21.1 22,1 233 245 259 273
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 | 234 252 26.8 283 29.6 31.1 327 343 36.0
Tazewell 163 177 19.1 204 213 226 239 252 26.7
Vermilion | 10.3 106 109 113 119 124 129 134 14.0
Woodford 2.1 2.3 2.5 2.7 2.8 3.0 3.1 33 35
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 34 3.7 4.0
Champaign | 6.8 7.4 8.1 8.8 9.5 103 11.1 120 129
DeWitt 002 0.02 002 002 0.03 003 003 0.03 0.04
Ford 4.6 5.0 54 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 23 2.5 2.6 2.8 29 3.1 33 3.5
Macon 174 193 216 240 264 289 316 342 369
Mason 3.7 54 59 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 23 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 355 40.0 455 512 574 642 714 788 86.5
Vermilion | 4.0 4.4 4.8 5.2 5.7 6.2 6.7 7.3 7.8
Woodford | 0.01 0.01 001 0.02 0.02 002 002 0.02 0.02
Totals 82,5 96.2 107.1 118.6 1309 144.1 158.0 1723 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 24 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 0.02 002 002 0.02 002 002 0.02 002 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 159 168 182 195 20.8 220 233 246 257
Mason 34 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 326 349 382 416 451 488 526 563 60.0
Vermilion 3.9 4.1 43 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 76,6 854 919 984 1052 1122 1193 1264 1333




APPENDIX F. SENSITIVITY ANALYSIS 382

Table E.8: Effects of precipitation decrease on C&lI by county (in MGD).

County 2010 2015 2020 2025 2030 2035 2040 2045 2050
Cass 1.6 24 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 0.02 002 002 0.02 002 002 0.03 003 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 16,6 183 198 212 226 240 254 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 54 5.9 6.3 6.7 7.2 7.6 8.0 8.4
Tazewell 340 38.1 417 454 493 533 574 61.6 65.6
Vermilion 4.0 43 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 797 923 995 106.6 114.0 121.7 129.5 137.2 144.8
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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 33 3.6 39
Champaign | 6.8 7.2 7.9 8.6 9.3 100 108 11.7 125
DeWitt 0.02 002 002 002 003 003 003 003 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 23 24 2.6 2.7 2.9 3.1 33 35
Macon 17.1 187 209 232 256 28.0 30.6 33.1 357
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 349 387 440 495 556 62,1 69.0 76.2 83.6
Vermilion 4.0 43 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 0.02 002 002 0.02
Totals 81.2 933 1039 1150 1269 1396 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 33 3.6 3.9 4.2
Champaign | 7.0 7.7 8.4 9.2 100 108 11.7 126 13.5
DeWitt 0.02 002 002 003 003 003 003 004 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 24 2.5 2.7 2.9 3.0 3.2 34 3.7
Macon 178 204 228 253 278 305 333 361 389
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 10.5 113
Tazewell 36.4 423 48.0 541 60.7 67.8 754 833 914
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 0.02 002 002 0.02
Totals 84.6 101.0 112.6 1247 137.7 151.7 1664 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 141 150 159 160 162 163 165 166 16.8
Champaign | 5.1 53 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 33 34 34 34
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 1024 108.8 109.8 110.8 111.8 112.8 113.8 1149
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 32 33
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 341 365 390 394 398 402 40.6 409 413
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 1844 186.8 189.1 191.3 193.3 1952 196.9
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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 13.6 133 140 140 141 141 141 142 142
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 890 86.6 914 916 919 921 924 926 928
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 288 283 30.1 302 303 304 305 30.6 307
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 15277 15377 154.6 1554 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 160 183 193 194 194 195 196 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 33 33 34 34 34
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 1299 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 24 24
Menard 2.6 2.9 3.1 3.2 33 33 34 34 34
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 344  40.1 425 427 429 43,0 432 433 435
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 2162 2174 2185 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 13.6 134 143 144 146 147 149 150 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 23 2.2 23 24 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 88.0 936 945 955 965 975 985 994
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 31.1 315 31.8 322 325 329
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 1494 1469 156.2 1584 160.5 162.5 1644 1662 1679
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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 160 185 19.6 198 200 20.1 203 204 206
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 33 3.4 3.4 3.5 3.5 3.6
Logan 1.8 2.0 2.1 22 23 23 24 24 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 1349 1360 137.1 138.2
McLean 1.8 2.0 2.1 22 2.3 2.3 24 24 2.4
Menard 2.6 3.0 3.1 3.2 3.4 34 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 | 34.6 405 433 437 441 445 449 452 456
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 2254 227.6 2295 2314
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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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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.





