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Appendix F. LS ECM V2 Results at Observation Stations

This appendix has additional tables and figures related to the LS ECM V2 results at
observation stations. The statistical analysis was conducted in the period from Jan. 1, 2002 to
Nov. 1, 2007, which is longer than the period considered in Appendixes B and C that ended in
Jan 1, 2007. This may cause slight differences in the statistical parameters presented.

The meaning of symbols for the statistical parameter used in this appendix is

ME: mean error;

MAE: mean absolute error;

RMSE: root mean square error;

R: Correlation coefficient;

PL: average performance level, which is number in the range from 1.0 (high) to 3.0 (low).
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Mining Pits

Table F1. Difference of the model results at mining pits and lakes.

Lidar D V1 D V2 Lidar D V1 D V2 Lidar D V1 D V2

Point (ft) (ft) Point (ft) (ft) Point (ft) (ft)
1 1.2 17 22 2.1 -0.8 43 -0.9 0.0
2 6.3 6.8 23 2.1 -0.9 44 -0.9 -0.1
3 2.5 -0.3 24 3.3 -1.9 45 0.3 1.2
4 -3.0 -0.8 25 3.4 1.9 46 -0.9 0.0
5 3.7 1.4 26 2.8 2.8 47 12 -0.3
6 2.2 -0.6 27 2.4 2.8 48 26 16
7 26 -0.8 28 3.2 16 49 -0.9 0.1
8 -0.8 0.1 29 -0.3 1.0 50 -0.6 0.3
9 -3.8 15 30 -0.3 1.0 51 0.3 1.3
10 2.7 -16 31 0.7 1.8 52 -0.8 0.2
11 4.4 2.7 32 -1.0 11 53 -0.8 0.2
12 3.1 2.3 33 2.8 2.8 54 0.4 15
13 2.1 -1.0 34 2.8 3.0 55 33 2.4
14 2.4 1.0 35 2.1 2.5 56 1.6 -0.6
15 1.9 -1.0 36 0.8 1.8 57 4.6 -4.0
16 -3.9 2.3 37 -6.9 5.6 58 3.3 2.6
17 1.9 -1.0 38 0.6 1.7 59 -0.1 0.3
18 -3.0 1.8 39 0.8 1.7 60 -0.1 0.5
19 3.1 -1.9 40 3.8 4.1 61 3.1 2.7
20 3.1 -1.9 41 0.9 1.7 62 0.8 1.2
21 2.7 15 42 6.9 4.4 mean -1.04 -0.07

Note: “D” stands for difference between Lidar elevation and water level from model, “V1” for LC ECM V1 and
“V2” for LC ECM V2.

Final Report. Appendix F

Date: 9/6/2009

Page F3 of F56

DHI WATER AND ENVIRONMENT, INC.




DHL

0 4

e Miles

LS ECM V1
. < 3ft
° Blo-2ft N
2to-11t
Ato1ft 4
1to2ft i
. 2t03ft
. = 3ft
—— LS ECM V1 Network
—— Major Roads
Mining Pits and Lakes
| | DRGRArea

[ Local Scale Model

Figure F1. Water level differences (Lidar — model) in mining pits and lakes from previous (V1)

model.
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Figure F2. Water level differences (Lidar — model) in mining pits and lakes from new (V2) model.
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Observation Wells

Table F2. Statistical parameters at observation wells.

LS ECM V1 LS ECM V2
ME MAE | RMSE ME MAE | RMSE

Name Layer () () () R PL () (f) (ft) R PL
49-GW3 1 0.11 | 0.90 1.14 | 040 |15| 0.93 1.32 1.63 |0.37 |20
49-GW6 1 0.38 | 1.18 143 |0.75|15| 0.76 1.16 154 |0.72 |15
49-GW7 1 0.44 | 0.86 129 | 058 |15 | 0.20 0.78 114 | 06113
49-GW8 1 179 | 1.79 219 |023|23| 164 1.64 203 |0.23|23
49-GW9 1 131 | 1.34 161 | 084 |18 | 153 1.57 1.81 |0.82 |18
49-GW10 1 -0.46 | 0.88 1.06 |0.87|1.0|-0.02 | 0.81 0.96 |0.88 |10
49-GW11 1 0.20 | 1.07 135 | 085 |15 | 0.88 1.23 157 |0.87 |15
49-GW12 1 0.56 | 0.85 112 | 087 |1.0| 1.16 1.24 1.48 | 090 1.8
49-GW14 1 -0.14 | 0.64 0.76 |0.89 |1.0| 0.12 0.61 0.78 |0.87 |10
49-GW15 1 172 | 1.76 192 |053|20| 154 1.56 1.69 | 0.57 |20
49L-GW1 1 0.23 | 0.78 0.96 |0.77|1.0| 0.85 0.99 1.21 |0.81|1.0
L-1985 2 0.19 | 251 3.04 |061]23| 119 2.66 357 | 05225
FP2_GWw1 1 0.50 | 1.09 153 | 080 |15 | 1.26 1.54 219 |071 |18
FP3_GW1 1 0.28 | 0.60 0.73 |0.86 1.0 0.82 0.86 1.10 |0.85|1.0
FP4_GW1 1 -0.22 | 0.55 0.70 |0.89 1.0 0.20 0.79 095 |0.84 |10
L-5874 3 -3.50 | 3.77 465 |0.71|25]|-3.04 | 352 437 |0.66 |28
FP5_GWwW1 1 -0.33 | 0.60 0.76 |0.88|1.0| 0.01 0.75 095 |0.82]|10
FP6_GW1 1 -0.41 | 0.76 0.94 |0.87|1.0| 0.10 0.79 1.01 |0.82 |10
FP7_GW1 1 -0.41 | 0.84 1.03 | 086 |1.0| 0.25 0.80 1.03 |0.84|1.0
FP8_GW1 1 -0.27 | 0.70 0.85 |0.88|1.0| 0.17 0.79 099 |0.84 |10
FP9_G 1 -0.39 | 0.83 1.02 | 086 |1.0| 0.27 0.81 1.05 (0.83|10
L-5667 1 1.08 | 1.28 139 |093|18| 1.80 1.88 2.02 |0.89 |18
FP10_G 1 -0.25 | 0.54 0.72 |0.89 | 1.0 0.09 0.77 099 |0.82]10
46A-GW3 1 -2.14 | 2.14 239 |0.72]23|-197 | 1.98 220 |0.77 |18
46A-GW4 1 -0.52 | 1.12 136 |0.74 |15 | 0.07 1.00 121 |0.72|1.0
L-5649 4 -7.45 | 7.45 8.15 |0.63|28|-7.38 | 7.38 8.10 | 058 |28
46A-GW10 1 -0.25 | 0.53 0.70 |0.81|10|-063 | 0.74 091 |0.81|10
46A-GW11 1 -1.28 | 1.28 136 | 09218 -1.49 | 1.49 155 093|138
46A-GW12 1 -1.69 | 1.78 210 |0.69 |20 -164 | 1.65 200 |0.83|138
46A-GW13 1 -0.94 | 1.00 112 |0.86|1.0| -0.84 | 0.91 1.07 |0.82|1.0
46A-GW14 1 -0.96 | 1.21 139 |058|1.8|-0.63 | 1.05 1.18 | 054 |15
46A-GW15 1 -0.53 | 0.62 0.81 |091|1.0| 0.01 0.42 058 |0.91|10
46A-GW18 1 -1.05 | 1.22 140 | 085|18|-0.58 | 0.92 1.07 |0.86 |10
46A-GW21 1 -1.01 | 1.10 128 |073|1.8|-1.10 | 1.17 1.37 |0.70 | 1.8
46A-GW25 1 0.06 | 0.48 0.60 |0.86|1.0(-0.10 | 0.48 0.60 |0.87 |10
46A-GW26 1 -0.27 | 0.47 0.61 |0.78 1.0 -0.37 | 0.53 0.67 |0.79|1.0
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LS ECM V1 LS ECM V2
ME MAE | RMSE ME MAE | RMSE

Name Layer (f) () () R PL () (f) (ft) R PL
40-GW1 1 0.21 | 0.82 111 | 067 |13 | -1.17 | 1.34 1.65 | 0.67 | 2.0
40-GW2 1 0.86 | 1.36 1.65 | 045 |2.0| 0.80 1.28 1.65 | 0.46 |20
40-GW3 2 -0.65 | 0.86 1.03 |0.80|1.0|-0.73 | 0.94 1.09 |0.81]|10
40-GW4 2 -3.86 | 3.86 397 |0.78 25| -465| 4.65 474 |0.80 | 2.5
40-GW5 1 -0.74 | 1.11 137 | 077 |15 | -249 | 249 269 |0.75 |25
40-GW6 1 0.38 | 1.24 1.67 | 044 |2.0| 042 1.27 1.68 | 0.46 |20
40-GW7 1 -0.42 | 0.79 112 |0.69 |13 | -0.45| 0.86 1.20 | 0.63 |13
HF1_G 1 -4.28 | 4.43 598 |0.27|3.0|-430| 451 6.06 | 0.22 | 3.0
HF2_G 1 -0.37 | 1.04 124 |071|13|-0.38 | 1.10 1.30 | 0.69 1.8
HF3_G 1 224 | 227 263 |0.80|25| 2.23 2.25 259 (08125
HF4_G 1 -1.37 | 1.78 220 |062|20|-140| 1.83 224 |0.60 |20
HF7_G 1 -1.42 | 1.69 2.08 |059|20|-143 | 1.76 2.14 | 056 |20
ST1 G 1 -0.44 | 0.72 0.85 |0.86|1.0|-044 | 0.78 091 |0.82|10
ST2 G 1 0.05 | 0.61 0.73 |0.86 | 1.0 0.04 0.63 0.76 |0.84|1.0
ST3 G 1 -0.34 | 0.80 092 |0.80|1.0|-0.12 | 0.75 091 |0.76 |10
L-2192 3 164 | 435 553 | 0.14 |28 | 0.76 4.27 550 |0.06 |25
WF1_G 2 1.06 | 1.06 112 [ 094 |15|-0.01 | 042 051 |094 |10
L-730 2 0.72 | 0.75 0.99 |0.80| 1.0 0.02 0.86 1.09 |0.65 |13
WF2_G 2 1.31 | 1.39 1.73 |0.77 |18 | 0.31 1.25 1.49 | 062 |18
WF3_G 1 154 | 1.54 171 | 086 |18 | 0.42 1.09 1.36 | 070 | 1.8
WF4_G 1 0.95 | 1.05 127 |083|15|-0.07 | 1.07 1.30 |0.71 |15
WF5_G 1 1.02 | 1.08 140 |081|18|-0.10 | 1.30 152 | 064 |18
WF6_G 1 0.87 | 091 118 |085(1.0|-0.19 | 1.11 1.29 |0.71 |15
WF7_G 1 1.16 | 1.18 149 |0.81|1.8| 0.07 1.25 1.48 |0.64 |18
Corkscrew S. 1 -0.53 | 0.99 1.05 |0.85|1.0|-0.39 | 0.99 1.08 |0.81|1.0
L-1138 1 -0.19 | 0.76 0.89 |(0.81|1.0|-032| 0.81 098 |0.76 | 1.0
L-2204 2 -0.71 | 0.75 091 |090|10|-099 | 1.01 116 |0.89 |13
L-5664 4 -9.75 | 9.75 10.74 | 057 | 2.8 | -10.2 | 10.23 | 11.20 | 0.61 | 2.8
L-5669R 3 0.14 | 0.37 052 |0.88|1.0| 172 1.82 226 | 088|138
L-5673 3 -8.69 | 8.73 9.46 |0.68|28|-761 | 7.66 834 |0.70 |28
L-739 2 0.54 | 0.60 0.74 |0.96 | 1.0 1.05 1.05 1.15 | 0.95|15
MPW02 1 -0.66 | 0.70 0.80 |094 |10 -047 | 0.69 0.82 |0.87 |10
MPWO03 1 -0.77 | 0.78 0.87 |092|10|-056 | 0.77 092 |0.71]10
MPWO04 1 -0.01 | 0.50 0.65 |[091|1.0|-0.08| 0.68 0.83 | 08510
MPWO05 1 0.25 | 0.53 0.57 |0.78|1.0|-0.38 | 0.44 059 |0.83]|10
MPWO08 1 111 | 1.11 1.18 | 093 |15 | 0.65 0.68 0.85 |0.87 |10
MPW25 1 -0.27 | 0.35 039 |095|1.0|-082| 0.82 0.86 |0.94 |1.0
MPW27 1 0.45 | 050 0.79 |0.86|1.0| 040 0.65 096 |0.72 |10
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LS ECM V1 LS ECM V2

ME MAE | RMSE ME MAE | RMSE
Name Layer (f) () () R PL () (f) (ft) R PL
MPW28 1 0.95 | 0.95 1.00 |0.77 |1.0| -0.03 | 0.14 0.17 | 093 |10
MPW29 1 -0.08 | 0.31 0.40 |0.97 | 1.0 | 0.07 0.33 042 |0.96 |10
MPW30 1 0.39 | 0.79 1.16 |0.61 | 1.3 | 0.08 1.00 122 | 057 |13
MPW31 1 0.23 | 0.27 0.43 |0.96|1.0| 0.17 0.45 0.68 |0.86|1.0
MPW33 1 -094 | 1.21 148 |0.72|15|-093 | 1.26 151 |0.69 |18
MPW34 1 0.49 | 0.49 0.49 |098|1.0|-0.16 | 0.16 0.17 |0.98 |10
MPW35 1 -1.02 | 1.05 121 | 09115 |-0.22 | 0.58 0.76 |0.88|1.0
MPW36 1 -0.20 | 0.62 0.75 |0.85|1.0| 0.16 0.53 0.66 |0.88|1.0
MPW39 1 0.47 | 2.74 3.18 |048|25| 161 2.96 3.81 (03128
MW1 1 -0.30 | 0.92 168 | 049 |18 | -0.86 | 0.99 165 |0.70 | 1.3
MW2 1 0.79 | 0.90 140 |055|15| 0.35 1.40 1.77 |0.18 ]| 2.0
MW3 1 1.32 | 1.32 158 |0.72|1.8| 0.78 1.24 169 |042 |20
MW4 1 0.17 | 081 094 |0.81|1.0|-0.12 | 0.58 0.81 |0.87|1.0
Lake 1 0.74 | 0.87 133 |059|15| 0.31 1.31 167 |0.24 |20
L-5844 2 -7.34 | 7.34 738 |0.75|25|-796 | 7.96 8.01 |0.70 | 2.8
DEW-MW-1 1 -3.14 | 3.14 322 |0.63|28|-244 | 244 255 | 054|238
DEW-MW-2 1 -2.87 | 2.87 289 |087|25|-196 | 1.96 199 |0.89|1.8
LM-1891 1 -2.55 | 2.55 264 |0.77|25|-153 | 1.53 1.66 |0.69 | 2.0
LM-1892 1 -1.80 | 1.80 1.97 |0.00 |23 | -0.07 | 0.63 0.68 |0.00|1.5
LM-2290 1 -3.66 | 3.66 3.73 |0.88|25|-179 | 1.79 2.04 |0.37 |23
LM-2993 1 -3.49 | 3.49 358 |082|25|-222| 222 247 |0.65 |25
Section_11 W | 1 -0.09 | 0.46 0.55 |0.89|1.0| 0.79 0.79 0.90 |0.86|1.0
Section_11_E 1 -2.76 | 2.76 282 |0.73|25|-1.08 | 1.09 124 |0.70 |15
PWS-MW-1 1 -4.18 | 4.18 425 |0.66 |28 | -2.37 | 237 252 |0.22]3.0
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Figure F3. Average performance levels in shallow wells (layer 1) from previous (V1) model.
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Figure F4. Average performance levels in shallow wells (layer 1) from new (V2) model.
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Figure F5. Average performance levels in deeper wells (layer> 1) from previous (V1) model.
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Figure F6. Average performance levels in deeper wells (layer> 1) from new (V2) model.
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Figure F7. Water level at stations 49-GW3, 49-GW6 and 49-GW?7.
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Figure F8. Water level at stations 49-GW8, 49-GW9 and 49-GW10.

Final Re

port. Appendix F Page F14 of F56 DHI WATER AND ENVIRONMENT, INC.

Date: 9/6/2009



49-Imperial River [ft] o o
Imperial 49-GW11 [ft]
Imperial 49-GW11 [ft]

LS ECM V2

LS ECM V1

ME=0.884991

MAE=1.23019
RMSE=1.56555
STDres=1.29141
R(Correlation)=0.86854
R2(Nash_Sutcliffe)=0.598687

49-Imperial River [ft] o o
Imperial 49-GW12 [ft]
Imperial 49-GW12 [ft]

12.0
100

8.0

6.0

ME=1.161

MAE=1.24364
RMSE=1.47802
STDres=0.914669
R(Correlation)=0.901193
R2(Nash_Sutcliffe)=0.330969

49-Imperial River [ff] o o
Imperial 49-GW 14 [ft]
Imperial 49-GW14 [ft]

ME=0.116818

MAE=0.614708
RMSE=0.783266
STDres=0.774506
R(Correlation)=0.874479
R2(Nash_Sutcliffe)=0.759295

Figure F9. Water level at stations 49-GW11, 49-GW12 and 49-GW14.
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Figure F10. Water level at stations 49-GW15, 49L-GW1 and L-1985.
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Figure F11. Water level at stations FP2_GW1, FP3_GW1 and FP4_GWL1.
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Figure F12. Water level at stations L-5874, FP5_GW1 and FP6_GW1.
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Figure F13. Water level at stations FP7_GW1, FP8_GW1 and FP9_G.
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Figure F14. Water level at stations L-5667, FP10_G and 46A-GW3.
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Figure F15. Water level at stations 46A-GW4, L-5649 and 46A-GW10.
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Figure F16. Water level at stations 46A-GW11, 46A-GW12 and 46A-GW13.

Final Report. Appendix F Page F22 of F56 DHI WATER AND ENVIRONMENT, INC.
Date: 9/6/2009



46A-Six Mile [ff] o o
Six Mile 46A-GW14 [ft]
Six Mile 46A-GW14 [ft]

LS ECM V2

LS ECM V1

ME=-0.633166

MAE=1.04854
RMSE=1.17828
STDres=0.993704
R(Correlation)=0.536455
R2(Nash_Sutcliffe)=-0.100747

46A-Six Mile ] o o
Six Mile 46A-GW15 [f]
Six Mile 46A-GW15 [f]

ME=0.0132922
MAE=0.420701
RMSE=0.579842
STDres=0.57969
R(Correlation)=0.910394
R2(Nash_Sutcliffe)=0.817

46A-Six Mile [f] o o
Six Mile 46A-GW18 [ft]
Six Mile 46A-GW18 [ft]

26.0*:
24.0%
22.0% \
20.0%

18.0

ME=-0.584637

MAE=0.918928
RMSE=1.07369
STDres=0.90056
R(Correlation)=0.857026
R2(Nash_Sutcliffe)=0.58789

Figure F17. Water level at stations 46A-GW14, 46A-GW15 and 46A-GW18.
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Figure F18. Water level at stations 46A-GW21, 46A-GW25 and 46A-GW26.
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Figure F19. Water level at stations 40-GW1, 40-GW2 and 40-GW3.
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Figure F20. Water level at stations 40-GW4, 40-GW5 and 40-GW6.
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Figure F21. Water level at stations 40-GW7, HF1_G and HF2_G.
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Figure F22. Water level at stations HF3_G, HF4_G and HF7_G.
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Figure F23. Water level at stations ST1_G, ST2_G and ST3_G.
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Figure F24. Water level at stations L-2192, WF1_G and L-730.
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Figure F25. Water level at stations WF2_G, WF3_G and WF4_G.
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Figure F26. Water level at stations WF5_G, WF6_G and WF7_G.
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Figure F27. Water level at stations Corkscrew Swamp, L-1138 and L-2204.
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Figure F28. Water level at stations L-5664., L-5669R and L-5673.
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Figure F29. Water level at stations L-739, MPW02 and MPWO03.
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Figure F30. Water level at stations MPW04, MPWO05 and MPWO08.
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Figure F31. Water level at stations MPW25, MPW27 and MPW28.
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Figure F32. Water level at stations MPW29, MPW30 and MPW3L1.
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Figure F33. Water level at stations MPW33, MPW34 and MPW35.
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Figure F34. Water level at stations MPW36, MPW39 and MW1.
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Figure F35. Water level at stations MW2, MW3 and MW4.
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Figure F36. Water level at stations Lake, L-5844 and DEW-MW-1.
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Figure F37. Water level at stations DEW-MW-2, LM-1891 and LM-1892.
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Figure F38. Water level at stations LM-2290, LM-2993 and Section_11_ W.
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Figure F39. Water level at stations Section_11 E, and PWS-MW-1.
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DHL

Surface water stations

Table F3. Statistic parameters at surface water stations.

LS ECM V1 LS ECM V2
ME | MAE | RMSE ME | MAE | RMSE
Name R |PL R [PL
(f) (f) (f) (f) (f) (f)

KehlCan_HW 1.05 1.66 2.07 0.68 | 25| 1.57 1.78 2.21 0.75 | 2.5

KehlCan_TW 0.08 0.64 0.98 0.93 | 1.0 | -0.34 0.81 0.95 0.96 | 1.3

S-SF-1_HW 0.23 0.28 0.32 0.82 |1.0| 0.24 0.26 0.29 0.87 | 1.0

S-SF-1Q 070 | 1.0 | - 0.74 | 2.0

S-SF-1_TW -0.02 0.30 0.48 044 |15 | -0.01 0.30 0.45 044 |15

S-NM-2_HW 0.00 0.19 0.24 0.60 | 1.3 | -0.01 0.19 0.25 0.57 | 1.5

S-NM-2 Q —  |041|30]| -- — | 046 |30

S-NM-2_TW 0.80 1.04 1.16 043 |23 | 0.84 1.07 1.20 043 | 2.3

S-YT-2_HW 1.63 1.74 1.96 0.76 | 2.3 | 1.42 1.51 1.70 0.71 | 2.0

Mullock Creek | 0.78 0.83 0.86 0.65| 15| 0.81 0.84 0.88 0.66 | 1.8

EsteroRiv 2.04 2.05 2.17 0.76 | 25 | -0.34 0.83 1.18 0.78 | 1.8
EsteroRiv Q 0.67 | 2.0 0.80 | 2.0
EsteroRivS 0.08 0.79 1.03 0.81 1.3 | -0.89 0.96 1.48 0.77 | 2.0

EsteroRivS Q 0.77 | 1.0 0.75 | 2.0
SpringCRSS 0.17 0.30 0.43 059 | 13| 0.16 0.31 0.44 058 |15
SpringCRSS Q 0.69 | 2.0 0.74 | 2.0
Imperial -0.06 0.74 1.16 0.88 | 1.3 | -0.38 1.18 1.35 092 |15
Imperial Q 0.79 | 1.0 0.83 | 1.0
Halfway S HW | -1.24 1.24 1.36 0.78 | 1.8 | 0.78 0.89 1.01 0.48 | 2.0
Halfway S TW | 0.27 0.27 0.28 0.56 | 1.3 | 0.96 0.96 1.28 0.00 | 2.3
Copperleaf -0.88 0.88 0.98 0.84 | 15| 1.69 1.70 1.84 0.66 | 2.5
HalfwayCrDS HW| -0.96 0.96 1.05 091 |18 1.71 1.72 1.84 0.79 | 25
HalfwayCrDS TW| 0.13 0.27 0.31 0.81 1.0 1.75 1.77 1.97 0.00 | 2.8
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Figure F40. Average performance levels in surface water stations from previous (V1) model.
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Figure F41. Average performance levels in surface water stations from new (V2) model.
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Figure F42. Comparison plots at surface water stations KehlCan_HW, KehlCan_TW and S-SF-1_HW.
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Figure F43. Comparison plots at surface water stations S-SF-1 Q, S-SF-1_TW and S-NM-2_HW.
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Figure F44. Comparison plots at surface water stations S-NM-2 Q, S-NM-2_TW and S-YT-2_HW.
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Figure F45. Comparison plots at surface water stations Mullock Creek, EsteroRiv and EsteroRiv Q.
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Figure F46. Comparison plots at surface water stations EsteroRivS, EsteroRivS Q and SpringCRSS.
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Figure F47. Comparison plots at surface water stations SpringCRSS Q, Imperial and Imperial Q.
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Figure F48. Comparison plots at surface water stations Halfway_ S HW, Halfway S TW and
Copperleaf.
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Figure F49. Comparison plots at surface water stations HalfwayCrDS HW, and HalfwayCrDS TW.
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