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PEABODY COAL COMPANY 
AR~ZONA DIVISION 

WELL WATER QUALITY STATISTICS 

VARIABLE LABEL N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEA!\~ 

--------~-~---------------~------------------------- MINEN0=0252 SAMPPT=0038 -----------------------------------------~-----------
AK4 ALK AS CAC03, PH 4.5 MG L 14 456.03 102.41 253.00 577.50 27.37 6384.40 10488.14 
CD CADMIUM, DISSOLVED UG-L 14 6.43 4.54 1. QO 20.00 1.21 90.00 20.57 
CA CALCIUM, DISSOLVED MG-L 14 137.66 83.78 16.00 250.50 22.39 1927.20 7018.55 
CL CHLORIDE MG~L 14 24.36 7.07 12.30 37.00 1.89 341.00 50.05 
F FLUOR I DE: MG-L 14 3. 16 2.30 1. 30 9.70 0.62 44.18 5.31 
FET IRON, TOTAL MG-L 13 10.78 11.65 2.60 44.35 3.23 140.13 135.67 
PB LEAD, DiSSOLVED UG-L 13 38.46 35.79 20.00 150.00 9.93 500.00 1280.77 
MG MAGNESIUM, DISSOLVED MG-L 14 74.23 46.19 1.00 134.00 12.35 1039.20 2133.80 
MNT MANGANESE, TOTAL MG-L 13 0.69 0.17 0.42 0.95 0.05 8.94 0.03 
N_3 NITRATE NITROGEN .N . MG..,..L 14 0.19 0.13 0.03 0.50 0.03 2.61 0.02 
K POTASSIUM, DISSOLVED MG-L 14 5.38 3. 14 1. 70 12.00 0.84 75.30 9.84 
SE SELENIUM, DISSOLVED UG-L 14 15.71 14.53 10.00 50.00 3.88 220.00 210.99 
NA. SODIUM, DISSOLVED MG-L 14 371.61 105.62 174.00 548.00 28.23 5202.50 11155.62 
so SOL I OS, DISSOLVED . MG-L 14 2048.50 898.64 716.00 3082.00 240.17 28679.00 807548.58 
504 SULFATE MG=L 14 1070.43 598.25 150.00 17lJ9.00 159.89 14986.00 357908.57 

---------------------------------------------------- MINEN0=0252 SAMPPT=0039 -----~-----------~~~------~~-----------------~-------

AK4 ALK AS CAC03, PH 4.5 MG L 1 612.50 612.50 612.50 612.50 
CD CADMIUM, DISSOLVED UG-L 1 10.00 10.00 10.00 10.00 
CA CALC I Uf-1, DISSOLVED MG-L 1 126.30 126.30 126.30 126.30 
CL CHLORIDE MG-L 1 26.40 26.40 26.40 26.40 
F FLUOR I DE MG-L 1 1. 47 1. 47 1. 47 1.47 
FET IRON, TOTAL MG-L 1 134.00 134.00 134.00 134.00 
PB LEAD, DISSOLVED UG-L 1 10.00 10.00 10.00 10.00 
MG MAGNESIUM, DISSOLVED MG-L 1 130.00 130.00 130.00 130.00 
MNT MANGANESE, TOTAL MG-L 1 3.30 3.30 3.30 3.30 
N....;3 NITRATE NITROGEN N MG-L 1 3.44 3.44 3.44 3.44 
K POTASSIUM, DISSOLVED MG.,....L 1 6.4.0 6.40 6.40 6.40 
SE SELENIUM, DISSOLVED UG-L 1 10.00 10.00 10.00 10.00 
NA SODIUM, DISSOLVED MG-L 1 427.00 427.00 427.00 427.00 
so SOL I OS, DISSOLVED MG-L 1 2643.00 2643.00 2643.00 2643.00 
S04 SULFATE MG=L 1 1750.00 1750.00 1750.00 1750.00 



PEABODY COAL COMPANY 
ARIZONA DIVISION 

WELL WATER QUALITY STATISTICS 

VARIABLE LABEL N MEAN STANDARD . MIN I MUM MAXIMUM STD ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEAN 

---------------------------------------------------- MINEN0=0252 SAMPPT=0040 --------------~------------------------------------•-
AK4 ALK AS CAC03, PH 4.5 MG L 13 543.08 64.40 453.00 653.00 17.86 7060 .. 10 4147.41 
CD CADMIUM, DISSOLVED UG-L 13 7.31 4. 39 5.00 20.00 1.22 95.00 19.23 
CA CALCIUM, DISSOLVED MG-L 13 13.60 10.41 4.00 35.70 2.89 176.80 108.30 
CL CHLORIDE MG-L 13 48.93 3.97 43.40 57.30 1.10 636. 10 15.75 
F FLUORIDE MG-L 13 8.33 1. 98 3.50 10.40 0.55 108.27 3.93 
FET IRON, TOTAL MG-L 13 3.84 5.47 0.10 18.50 1. 52 . 49.86 29.94 
PB LEAD, DISSOLVED UG-L 12 40.00 32.47 20.00 130.00 9.37 480.00 1054.55 
MG MAGNESIUM, DISSOLVED MG-L 13 6.34 7.32 1. 30 23.00 .2.03 82.40 53.62 
MNT MANGANESE, TOTAL MG-L 13 0.12 0.15 0.02 0.51 0.04 1. 61 0.02 
N_3 NITRATE NITROGEN N MG-L 13 o. 19 0.18 0.01 0.70 0.05 2.45 0.03 
K POTASSIUM, DISSOLVED MG-L 13 2.58 0.72 1. 30 3.90 0.20 33.60 0.52· 
SE SELENIUM, DISSOLVED UG-L 13 13.08 11.09 10.00 50.00 3.08 170.00 123.08 
NA SODIUM, DISSOLVED MG-L 13 380.05 116.46 240.00 643.00 32.30 4940.60 13563.76 
SD SOLIDS, DISSOLVED MG-L 13 1174.77 449.78 447.00 2082.00 124.75 15272.00 202299.53 
S04 SULFATE MG=L 13 276.77 262.63 71.00 910.00 72.84 3598.00 68972.86 

---------------------------------------------------- MINEN0=0252 SAMPPT=0041 ---------------------------~-------------------------
AK4 ALK AS CAC03, PH 4.5 MG L 13 537.27 139.77 231.00 651.30 38.77 .6984.50 19536.65 
CD CADMIUM, DISSOLVED UG-L 13 8.46 4.81 5.00 20.00 1.33 110.00 23.10 
CA CALCIUM, DISSOLVED MG-L 13 51.66 26.63 20.40 97.00 7. 39 671.60 709.05 
CL CHLORIDE MG-L 13 46.78 13.55 18.60 68.00 3.76 608.20 183.69 
F FLUORIDE MG-L 13 2.49 0.55 1.60 3.80 0.15 32.41 0.30 
FET IRON, TOTAL MG-L 12 3.81 2.36 0.30 7. 10' 0.68 45.72 5.58 
PB LEAD, DISSOLVED UG-L 12 71.67 58.75 20.00 170.00 16.96 860.00 3451.52 
MG MAGNESIUM, DISSOLVED MG-L 13 37.62 17.25 17.30 75.00 4.78 489.10 297.61 
MNT MANGANESE, TOTAL MG-L 12 0.14 0.05 0.02 0.20 0.01 1. 70 o.oo 
N_3 NITRATE NITROGEN _N MG-L 13 0.12 0.09 0.00 0.24 0.03 1.56 0.01 
K POTASSIUM, DISSOLVED MG-L 13 7.27 2.20 4.80 13.00 0.61 94.50 4.86 
SE SELENIUM, DISSOLVED UG-L 13 16.92 14.94 10.00 50.00 4.14 220.00 223.08 
NA SODIUM, DISSOLVED MG-L 13 784.23 112.36 551.00 933.00 31. 16 10195.00 12624.53 
so SOL IDS, DISSOLVED MG-L 13 2829.46 371.59 2037.00 3420.00 103.06 36783 .. 00 138077.77 
S04 SULFATE MG=L 13 1395.69 183.52 931.00 1630.00 50.90 18144.00 33680.73 



PEABODY COAL COMPANY 
ARIZONA DIVISION 

WELL WATER QUALITY STATISTICS 

VARIABLE LABEL .N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEAN 

---------------------------------------------------- MINEN0=0252 ·SAMPPT=0042 ------------------------------------------------~----

AK4 ALK AS CAC03, PH 4.5 MG L 12 275.70 45.15 161.00 327.00 13.03 3308.40 2038.38 
CD CADMIUM, DISSOLVED UG-L 12 7.33 2.53 5.00 11.00 0.73 88.00 6.42 
CA CALCIUM, DISSOLVED MG-L 12 164.23 13.67 141.20 190~00 3.95 1970.80 186.81 
CL CHLORIDE MG-L 12 10.97 5.26 1. 00 21.00 1. 52 131.70 27.65 
F FLUORIDE MG-L 12 2.02 0.23 1. 60 2.60 0.07 24.20 0.06 
FET IRON, TOTAL MG-L 11 8.83 1. 43 6.70 11. 36 0.43 97.12 2.04 
PB LEAD, DISSOLVED UG-L 12 45.83 31.18 20.00 100.00 9.00 550.00 971.97 
MG MAGNESIUM, DISSOLVED MG-L 12 102.57 10. 14 88.60 120.00 2.93 1230.90 102.91 
MNT MANGANESE, TOTAL MG-L 11 0.17 0.03 o. 10 0.21 0.01 1. 87 0.00 
N_3 NITRATE.NITROGEN N MG-L 12 0.14 0.08 0.01 0.20 0.02 1. 68 0.01 
K POTASSIUM, DISSOLVED MG-L 12 9.55 1. 38 7.90 13.30 0.40 114.60 1. 91 
SE SELENIUM, DISSOLVED UG-L 12 16.67 15.57 10.00 50.00 4.l.J.9 200.00 242.42 
NA SODIUM, DISSOLVED MG-L 12 33.80 3.17 31.00 41.00 0.91 405.60 10.04 
SD SOL IDS, DISSOLVED MG-L 12 1242.25 99.50 1096.00 1406.00 28.72 14907.00 9900.20 
S04 SULFATE MG=\ 12 584.42 69.80 484.00 710.00 20.15 7013.00 4871.54 

---------------------------------------------------- MINEN0=0252 SAMPPT=0049 ---------------~-------------------------------------

AK4 ALK AS ·CAC03, PH 4.5 MG L 12 270.25 24.38 224.50 318.00 7.04 3243.00 594.52 
CD CADMIUM, DISSOLVED lJG-L 12 7.25 2.42 5.00 10.00 0.70 87.00 5.84 
CA CALCIUM, DISSOLVED MG-L 12 220.41 36.58 171.00 313.00 10.56 2644.90 1338.35 
CL CHLORIDE MG-L 12 14. 12 2.98 9.80 19.50 0.86 169.50 8.88 
F FLUORIDE MG-:-L 12 0.24 0.08 0.20 0.50 0 ... 02 2.87 0.01 
FET IRON, TOTAL MG-L 11 23.14 29.12 3. 10 92.88 8.78 254.58 847.86 
PB LEAD, DISSOLVED UG-L 12 52.50 40.48 20.00 130.00 11.69 630.00 1638~64 

MG MAGNESIUM, DISSOLVED MG-L 12 89.57 8.09 73.00 104.40 2.34 1074.80 65.44 
MNT MANGANESE, TOTAL MG-L 11 0.69 0.84 0.32 3.20 0.25 7.54 0.71 
N_3 NITRATE NITROGEN N MG-L 12 0.18 0.22 0.02 0.82 0.06 2.12 0.05 
K POTASSIUM, DISSOLVED MG-L 12 9.22 1.85 6.20 14.00 0.53 110.70 3.42 
SE SELENIUM, DISSOLVED UG-L 12 16.67 15.57 10.00 50.00 4.49 200.00 242.42 
NA SODIUM, DISSOLVED MG-L 12 38.13 11.49 24.00 61.00 3.32 457.60 131.96 
SD SOLIDS, DISSOLVED MG-L 12 1288.58 241.82 706.00 1514.00 69.81 15463.00 58476.81 
S04 SULFATE MG=L 12 776.25 113.01 656.00 1050.00 32.62 9315.00 12770.39 



PEABODY COAL COMPANY 
ARIZONA DIVISION 

WELL WATER QUALITY STATISTICS 

VARIABLE LABEL N MEAN STANDARD MINIMUM MAXIMUM STO ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEAN 

---------------------------------------------------- MINEN0=0250 SAMPPT=0043 --------------~----------------------~-~-------------
AK4 ALK AS CAC03, PH 4.5 MG L 15 438.43 145.77 108.00 658.70 37.64 6576.40 21247.84 
CD CADMIUM, DISSOLVED UG-L 15 5.93 2.12 4.00 10.00 0.55 89.00 4.50 
CA CALCIUM, DISSOLVED MG-L 14 87.43 108.68 8.90 276.00. 29.05 1224.00 11811.15 
CL CHLORIDE MG-L 15 17.03 8.01 10.00 44.00 2.07 255.40 64.21 
F FLUORIDE MG-L 15 1.22 0.48 0.27 2.10 0.12 18.33 0.23 
FET IRON, TOTAL MG-L 14 11.96 9.83 0.60 29.20 2.63 167.39 96.59 
PB LEAD, DISSOLVED UG-L 13 33.08 14.94 20.00 50.00 4.14 430.00 223.08 
MG MAGNESIUM, DISSOLVED MG-L 15 24.15 27.84 1.10 84.10 7.19 362.20 774.86. 
MNT MANGANESE, TOTAL MG-L 14 0.32 0.21 0.02 0.72 0.06 4.54 0.04 
N_3 NITRATE NITROGEN N MG-L 15 0.14 0.08 0.00 0.20 0.02 2.17 0.01 
K POTASSIUM, DISSOLVED MG-L 15 8.93 5.76 1. 50 19.70 1.49 133.90 33.14 
SE SELENIUM, DISSOLVED UG-L 15 15.33 14.07 10.00 50.00 3.63 230.00 198. 10 
NA SODIUM, DISSOLVED MG-L 14 170.20 72.40 47.00 330.00 19.35 2382.80 5242.47 
SD SOLIDS, DISSOLVED MG-L 15 965.07 578.89 54.00 2046.00 149.47 14476.00 335117.21 
S04 SULFATE MG=L 14 226.00 301. 16 5.00 792.00 80.49 3164.00 90694.46 

-------------------------------------------~-------- MINEN0=0250 SAMPPT=0044 --------------------·-------------------~--~----~-~--
AK4 ALK AS CAC03, PH 4.5 MG L 14 957.65 516.00 116.00 1550.00 137.91 13407.10 266252.06 
CD CADMIUM, DISSOLVED UG-L 14 5.79 2.52 1.00 10.00 0.67 81.00 6.34 
CA · CALCIUM, DISSOLVED MG-L 13 9.20 4.61 4.80 23.00 1. 28 119.60 21.24 
CL CULOR I DE ' MG-L 14 52.94 50.64 8.00 203.00 13.53 741.10 2564.03 
F FLUORIDE MG-L 14 7.32 5.88 0.35 15.50 1. 57 102.42 34.56 
FET IRON, TOTAL MG-L 14 3.59 2.87 0.10 7.60 0.77 50.31 8.23 
PB LEAD, DISSOLVED UG-L 12 32.50 20.06 20.00 80.00 5.79 390.00 402.27 
MG MAGNESIUM, DISSOLVED MG-L 13 3. 16 3.02 0.30 10. 20. 0.84 41.10 9.10 
MNT MANGANESE, TOTAL MG-L 14 5.13 18.67 0.02 70.00 4.99 71.86 348.60 
N __ 3 NITRATE NITROGEN _N MG-L 14 0.18 0.13 0.00 0.51 0.03 2.56 0.02 
K POTASSIUM, DISSOLVED MG-L 14 4.71 4.17 0.60 17.90 1 . 11 66.00 17.35 
SE SELENIUM, DISSOLVED UG-L 14 12.86 10.69 10.00 50.00 2.86. 180.00 114.29 
NA SODIUM, DISSOLVED MG-L 13 498.39 282.99 49.00 813.00 78.49 6479.10 80081.23 
SD SOL IDS, DISSOLVED MG-L 14 1962.36 1527.40 187.00 6362.00 408.2.2 27473.00 2332963.32 
S04 SULFATE MG=L 13 106.62 256.66 1.00 944.00 71.19 1386.00 65876.76 
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PEABODY COAL COMPANY 
ARIZONA DIVISION 

WELL WATER QUALITY STATISTICS 

VARIABLE LABEL N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEAN 

~--------~-----------------------------~---------~-- MINEN0=0250 SAMPPT=0045 -----------------------------------------------------

AK4 ALK AS CAC03, PH 4.5 MG L 18 700.49 55.27 607.00 812.00 13.03 12608.80 3054.40 
CD CADMIUM, DISSOLVED UG-L 18 6.67 2.61 3.00 10.00 0.62 120.00 6.82 

, CA CALCIUM, DISSOLVED MG-L 18 3.29 2.20 o. 10 9.20 0.52 59.30 4.85 
CL CHLORIDE MG_,L 18 46.20 12.78 23.90 68.30 3.01 831.60 163.41 
F FLUORIDE MG-L 18 6.45 0.77 4.20 7.80 0.18 116.06 0.59 
FET IRON, TOTAL MG-L 16 5.77 3.58 0. 11 10.50 0.90 92.39 12.84 
PB LEAD, DISSOLVED UG-L 18 37.78 14.37 20.00 50.00 3.39 680.00 206.54 
MG MAGNESIUM, DISSOLVED MG-L 18 1.35 0.74 0.60 3.00 o. 17 24.30 0.55 
MNT MANGANESE, TOTAL ·. MG-L 16 0.12 0.07 0.02 0.23 0.02 1.95 0.01 
N_3 NITRATE NITROGEN _N MG-L 18 0. 11 0.07 0.02 0.20 0.02 1.98 0.01 
K POTASSIUM, DISSOLVED MG-L 18 2.89 2.06 0.80 9.40 0.48 52.00 4.23 
SE SELENIUM, DISSOLVED UG-L 18 16.67 13.72 10.00 50.00 3.23 300.00 188.24 
NA SODIUM, DISSOLVED MG-L 18 368.82 49.96 270.00 448.70 11.78 6638.70 2496.26 
so SOLIDS, DISSOLVED MG-L 18 1014.89 336.00 640.00 2128.00 79.20 18268.00 112897.40 
S04 SULFATE MG=L 18 52.56 21.52 24.00 102.00 5.07 946.00 463.20 

-----~---------------------------------------------- MINEN0=0250 SAMPPT=0046 -------------------~-------~-------------------------

AK4 ALK AS CAC03, PH 4.5 MG L 13 720.88 419.92 101.50 1714.00 116.47 9371.40 176334.64 
CD CADMIUM, DISSOLVED UG-L 13 8.77 8.11 1.00 30.00 2.25 114.00 65.69 
CA CALCIUM, DISSOLVED MG-L 13 131.88 76.55 17.30 250.00 21.23 1714.40 5859.79 
CL CHLORIDE MG--:L 13 61.01 28.96 13.70 99.00 8.03 793.10 838.65 
F FLUORIDE MG-L 13 1.07 0.48 0.22 1.90 0~13 13.95 0.23 
FET IRON, TOTAL MG-L. 12 9.98 11.40 0.90 38.00 3.29 119.77 129.89 
PB LEAD,· DISSOLVED UG-L 11 81.09 . 81.59 2.00 230.00 24.60 892.00 6657.09 
MG MAGNESIUM, DISSOLVED MG-L 13 120.29 65.27 2.80 240.00 18.10 1563.80 4260.63 
MNT MANGANESE, TOTAL MG-L 12 1. 77 2.28 0.09 8.10 0.66 21.24 5.22 
N_3 NITRATE NITROGEN N MG-L 12 6.98 12.99 0.05 34.60 3.75 83.78 168.73 
K POTASSIUM, DISSOLVED MG-L 13 10.94 5.10 1. 60 19. 10 1. 41 142.20 25.97 
SE SELENIUM, DISSOLVED UG-L 13 15.38 15.61 0.00 50.00 4.33 200.00 243.59 
NA SODIUM, DISSOLVED MG-L 13 586.09 250.50 57.00 816.00 69.48 7619.20 62749.58 
SD SOLIDS, DISSOLVED MG-L 12 3062.33 968.33 610.00 4160.00 279.53 36748.00 937671.15 
S04 SULFATE MG=L 13 1393.38 597.89 168.00 1980.00 165.83 18114.00 357476.76 



PEABODY COAL COMPANY 
ARIZONA DIVISION 

WELL WATER QUALITY STATISTICS 

VARIABLE LABEL N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEAN 

---------------------------------------------------- MINEN0=0250 SAMPPT=0047 -----------------------------------------------------
AK4 ALK AS CAC03, PH 4.5 MG L 12 379.09 65.45 281.50 494.80 18.89 4549.10 4283.68 
CD CADMIUM, DISSOLVED UG-L 12 5.75 2.83 1.00 10.00 0.82 69.00 8.02 
CA CALCIUM, DISSOLVED MG-L 12 10.08 18.36 2.00 68.10 5.30 121.00 337.15 
CL CHLORIDE MG-L 12 15.62 2.57 12.60 20.30 0~74 187.40 6.58 
F FLUORIDE MG-L 12 2.68 0.88 1.20 4.40 0.26 32.11 0.78 
FET IRON, TOTAL MG-L 11 7.26 11.83 0.20 40.20 3.57 79.87 139.87 
PB LEAD, DISSOLVED UG-L 12 32.50 14.22 20.00 50.00 4. 11 390.00 202.27 
MG MAGNESIUM, DISSOLVED MG-L 12 4.42 11.34 0.70 40.40 3.27 53.00 128.69 
MNT MANGANESE, TOTAL MG-L 11 0. 11 o. 10 0.02 0.32 0.03 1. 21 0.01 
N_3 NITRATE NITROGEN N MG-L 11 0.15 0.08 0.00 0.24 0.02 1.62 0.01 
K POTASSIUM, DISSOLVED MG-L 12 3.17 3.04 0.40 11.00 0.88 38.10 9.22 
SE SELENIUM, DISSOLVED UG-L 12 16.67 15.57 10.00 50.00 4.49 200.00 242.42 
NA SODIUM, DISSOLVED MG-L 12 254.08 42.44 206.00 368.00 12.25 3049.00 1800.99 
SD SOLIDS, DISSOLVED MG-L 12 1116.50 869.65 622.00 3794.00 251.05 13398.00 756287.55 
S04 SULFATE MG=L 12 215.25 124.36 120.00 572.00 35.90 2583.00 15466.20 

---------------------------------------------------- MINEN0=0250 SAMPPT=0053 -------~---------------------------------------------
AK4 ALK AS CAC03, PH 4.5 MG L 15 548.74 336.85 88.00 1210.00 86.97 8231.10 113467.04 
CD CADMIUM, DISSOLVED UG-L 15 15.13 29.99 1.00 120.00 7.74 227.00 899.41 
CA CALCIUM, DISSOLVED MG-L 14 41. 11 31.52 6.20 89.30 8.42 575.60 993.72 
CL CHLORIDE MG-L 15 20.33 7.66 7.10 30.00 1. 98 305.00 58.70 
F FLUORIDE MG-L 15 2.22 3. 14 0.21 10.00 0.81 33.31 9.85 
FET IRON, TOTAL MG-L 14 3.15 3.11 0.10 11 .oo 0.83 44.07 9.67 
PB LEAD, DISSOLVED UG-L 13 36.92 27.20 20.00 110.00 7.54 480.00 739.74 
MG MAGNESIUM, DISSOLVED MG-L 14 53.00 107.96 o. 30 421.00 28.85 742.00 11656.30 
MNT MANGANESE, TOTAL MG-L 14 0.19 0.12 0.05 0.47 0.03 2 .. 67 0.02 
N_3 NITRATE NITROGEN N MG-L 14 0.21 0.16 0.00 0.68 .0.04 2.88 0.03 
K POTASSIUM, DISSOLVED . MG-L 15 7.71 4.86 1.40 18.00 1. 26 115.60 23.65 
SE SELENIUM, DISSOLVED UG-L 15 15.33 14.07 10.00 50.00 3.63 230.00 198 .• 10 
NA SODIUM, DISSOLVED MG-L 14 740.49 497.03 44.00 1314.00 132.84 10366.90 247034.54 
SD SOLIDS, DISSOLVED MG-L 15 2635.67 1789.67 182.00 4698.00 462.09 39535.00 3202903.52 
S04 SULFATE MG=L 14 1208.00 954.36 24.00 2571.00 255.06 16912.00· 910793.85 



PEABODY COAL COMPANY 
ARIZONA DIVISION 

WELL WATER QUALITY STA'JSTICS 

VARIABLE LABEL N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEAN 

------------------------------------~--------------- MINEN0=0252 SAMPPT=0051 -----------------------~-------------------~~--------

AK4 ALK AS CAC03, PH 4.5 MG L 12 329.80 85.63 103.00 413.50 24.72 3957.60 7332.90 
co CADMIUM, DISSOLVED UG-L 12 7.17 2.37 5.00 10.00 0.68 86.00 5.61 
CA CALCIUM, DISSOLVED MG-L 12 130.92 122.88 40.30 500.00 35.47 1571.00 15099.23 
CL CHLORIDE MG-L 12 21.69 3.85 16. 10 28.10 1 . 11 260.30 14.86 
F FLUORIDE MG-L 12 1.07 0.37 0.60 2.10 0.11 12.90 0.14 
FET IRON, TOTAL MG-L 11 1.97 1. 15 0.40 3.87 0.35 21.67 1.32 
PB LEAD, DISSOLVED UG-L 12 61.67 59.97 20.00 220.00 17.31 740.00 3596.97 
MG MAGNESIUM, DISSOLVED MG-L 11 62.14 21.71 10.20 88.40 6.54 683.50 471.11 
MNT MANGANESE, TOTAL ·. MG-L 11 0.31 0. 11 o. 14 0.47 0.03 3.40 0.01 
N - 3 NITRATE NITROGEN N MG-L 12 0.12 0.08 0.01 0.20 0.02 1. 47 0.01 
K POTASSIUM, DISSOLVED MG-L 12 6.84 3.00 0.50 12.00 0.87 82.10 9.02 
SE SELENIUM, DISSOLVED UG-L 12 17.50 15.45 10.00 50.00 4.46 210.00 238.64 
NA SODIUM, DISSOLVED MG-L 11 327.09 65.82 220.00 462.00 19.85 3598.00 4332.29 
so SOLIDS, DISSOLVED MG-L 12 2170.83 1526.61 1370.00 6980.00 440.69 26050.00 2330539.61 
so4 SULFATE MG=L 11 851.09 157.89 570.00 1220.00 47.61 9362.00 24929.69 

---------------------------------------------------- MINEN0=0252 SAMPPT=0052 -----------------------------------------------------

AK4 ALK AS CAC03, PH 4.5 MG L 12 332.78 74.06 205.00 485.90 21.38 3993.40 5485.60 
CD GADM I UM, DISSOLVED UG-L 12 6.58 2.50 3.00 10.00 0.72 79.00 6.27 
CA CALCIUM, DISSOLVED MG-L 11 12.88 6.76 5.00 26.00 2.04 141.70 45.68 
CL CHLORIDE MG-L 12 17.90 7.63 2.90 32.90 2.20 214.80 58.27 
F FLUORIDE MG-L 12 1.80 0.55 1. 40 3.40 0.16 21.57 0.31 
FET IRON, TOTAL MG-L 11 2.06 1.40 0.34 4.80 0.42 22.66 1. 95 
PB LEAD, DISSOLVED UG-L 12 35.83 24.29 20.00 100.00 7.01 430.00 590.15 
MG MAGNESIUM, DISSOLVED MG-L 11 9.96 17.83 1. 00 63.00 5.38 109.60 317.92 
MNT .MANGANESE, TOTAL MG-L 10 0.14 0.07 0.06 0.30 0.02 1.45 0.01 
N_3 NITRATE NITROGEN N MG-L 11 o. 12 0.08 0.01 0.20 0.02 1.33 0.01 
K POTASSIUM, DISSOLVED MG-L 12 3.57 2.29 1. 50 9.10 0.66 42.90 5.24 
SE SELENIUM, DISSOLVED UG-L 12 16.67 15.57 10.00 50.00' 4.49 200.00 242.42 
NA SODIUM, DISSOLVED MG-L 11 171.53 39.21 120.00 240.00 11.82 1886.80 1537.14 
so SOL I OS, DISSOLVED MG-L 12 799.92 461.37 482.00 2083.00 133. 19 9599.00 212861.36 
S04 SULFATE MG=L 11 94.73 37.81 67.00 201.00 11.40 104?.00 1429.22 



PEABODY COAL COMPANY 
ARIZONA DIVISION 

WELL WATER QUALITY STATISTICS 

VARIABLE LABEL N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEAN 

---------------------------------------------------- MINEN0=0252 SAMPPT=0054 -------------------------~-------------------~-------
AK4 ALK AS CAC03, PH 4.5 MG L 12 371.96 85.48 286.00 534.40 24.68 4463.50 7307.41 
CD CADMIUM, DISSOLVED UG-L 12 7.08 2.84 4.00 12.00 0.82 85.00 8.08 
CA CALC I Ul-1, DISSOLVED MG-L 12 163.28 39.95 106.00 248.00 11.53 1959.40 1596.21 
CL CHLORIDE MG-L 12 23.11 31.47 7.60 122.00 9.'08 277.30 990.31 
F FLUORIDE MG-L 12 0.28 0.07 0.19 0.40 0.02 3.37 0.00 
FET I RON, TOTAL MG-L 11 8.61 11.42 1. 23 37.60 3.44 94.71 130.31 
PB LEAD, DISSOLVED UG-L 12 49.17 38.72 20.00 140.00 11 . 18 590.00 1499.24 
MG MAGNESIUM, DISSOLVED MG-L 12 95.34 9.12 85.00 113.00 2.63 1144. 10 83.19 
MNT MANGANESE, TOTAL MG-L 11 0.31 0.14 0.15 0.51 0.04 3.44 0.02 
N_3 NITRATE NITROGEN N MG-L 11 0.12 0.09 0.00 0.20 0.03 1. 28 0.01 
K POTASSIUM, DISSOLVED MG-L 12 8.89 1.57 5. 30 11.00 0.45 106.70 2.45 
SE SELEN I U~1, DISSOLVED UG-L 12 16.67 15.57 10.00 50.00 4.49 200.00 242.42 
NA SODIUM, DISSOLVED MG-L 12 63.10 38. 11 28.00 1110.00 11.00 757.20 1452.48 
SD SOLIDS, DISSOLVED MG-L 12 1380.00 461.05 845.00 2641.00 133.09 16560.00 212570.55 
S04 SULFATE MG=L 12 565.83 166.80 433.00 1000.00 48.15 6790.00 27822.70 

---------------------------------------------------- MINEN0=0252 SAMPPT=0062 -----------------------------------------------------
AK4 ALK AS CAC03, PH 4.5 MG L 14 663.11 247.80 237.50 1023.80 66.23 9283.50 61403.51 
co CADMIUM, DISSOLVED UG-L 14 25.79 53.73 5.00 210.00 14.36 361.00 2886.64 
CA CALCIUM, DISSOLVED MG-L 14 377.50 117.37 169.00 627.60 31.37 5285.00 13776.29 
CL CHLORIDE MG-L 14 100.24 31.34 41.20 135.00 8.38 1403.40 982.29 
F FLUORIDE MG-L 14 0.80 0.33 0.10 1. 30 0.09 11.25 0.,, 
FET IRON, TOTAL MG-L 13 5.34 4.48 1.23 14.70 1.24 69.47 20.04 
PB LEAD, DISSOLVED UG-L 12 122.50 142.07 20.00 470.00 41.01 1470.00 20184.09 
MG MAGNESIUM, DISSOLVED MG-L 14 314.46 119.55 160.00 522.30 31.95 4402.50 14292.30 
MNT MANGANESE, TOTAL MG-L 13 0.80 0.33 0.49 1. 70 0.09 ' 10.43 0.11 
N_3 NITRATE NITROGEN_ N MG-L 14 0.19 0.15 0.02 0.50 0.04 2.61 0.02 
K POTASSIUM, DISSOLVED MG-L 14 18.79 4.16 14.00 28.80 1. 11 263.10 17.33 
SE SELENIUM, DISSOLVED UG-L 14 15.71 14.53 10.00 50.00 3.88 220.00 210.99 
NA SODIUM, DISSOLVED MG-L 14 681.01 110.27 438.20 844.00 29.47 9534.10 12159~03 
so SOL I OS, DISSOLVED MG-L 14 5502.86 1026.64 3024.00 6604.00 274.38 77040.00 1053990.13 
S04 SULFATE MG=L 14 2862.71 619.30 1500.00 3780.00 165.51 40078.00 383528.37 



PEABODY COAL COMPANY 
ARIZONA DIVISION 

WELL WATER QUALITY STATISTICS 

VARIABLE LABEL N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEAN 

________ , __________________ ... , ____________ ~~~!" ____________ 

MINEN0=0250 SAMPPT=0055 ---~-------------~------------------~----~-------~---

AK4 ALK AS CAC03, PH 4.5 MG L 10 664.25 213.85 70.00 813.00 67.63 6642.50 45732.51 
CD CADMIUM, DISSOLVED UG-L 10 7.00 2.31 5.00 10.00 0.73 70.00 5.33 
CA CALCIUM, DISSOLVED MG-L 9 6.03 1. 83 4.00 9.00 0.61 54.30 3.36 
CL CHLORIDE MG~L 10 52.54 25.18 39.20 121.80 7.96 525.40 634.28 
F ·FLUORIDE MG-L 10 7.07 3.59 1. 75 15.50 1. 13 70.75 12.86 
FET I RON, TQTAL MG-L 9 8.47 21.08 0.10 64.60 7.03 76.22 444.53 
PB LEAD, DISSOLVED UG-L 10 43.00 23.59 20.00 80.00 7.46 430.00 556.67 
MG MAGNESIUM, DISSOLVED MG-L 10 2.99 1. 59 1. 00 5.60 0.50 29.90 2.54 
MNT MANGANESE, TOTAL MG-L 9 0.19 0.30 0.02 0.98 0.10 1.75 0.09 
N_3 NITRATE NITROGEN _N MG-L 10, 0.41 0.79 0.00 2.60 0.25 4.06 0.62 
K POTASSIUM, DISSOLVED MG-L 10 5.39 4.89 2.30 18.50 1.55 53.90 23.96 
SE SELENIUM, D.ISSOLVED UG-L 10 18.00 16.87 10.00 50.00 5.33 180.00 284.44 
NA' SODIUM, DISSOLVED MG-L 9 365.44 43.81 272.00 427.00 14.60 3289.00 1919.03 
so SOL I OS, DISSOLVED ' MG-L 10 1052.00 207.11 842.00 1433.00 65.50 10520.00 42896.22. 
S04' SULFATE MG=L 9 36.44 64.84 1.00 200.00 21.61 328.00 4204.78 

-M-~------------------------------------·----------- M I N EN0=0250 SAMP PT=0056 -------- -·---- -------------- ........ -------'"' .. --- ·""·'"'-- ------

AK4 ALK AS CAC03, PH 4;5 MG L 12 200.50 55.96 113~50 323.70 16.16 2406.00 3131.87 
co CADMIUM, DISSOLVED UG-L 12 5.92 2.57 3.00 10.00 0.74 71.00 6.63 
CA CALCIUM, DISSOLVED MG-L 1 i 11.70 6.44 5.00 23.00 1.94 128.70 41.44 
CL CHLORIDE MG-L 12 10.99 5.29 1. 00 19.40 1.53 131.90 27.96 
F FLUORIDE MG-L 12 0.33 0.30 0.19 1.20 0.09 3.96 0.09 
FET I RON, TOTAL MG-L 11 3.29 3.30 0.64 11.70 1.00 36.21 10.92 
PB LEAD, DISSOLVED UG-L 12 30.83 14.43 20.00 50.00 4.17 370.00 208.33 
MG. MAGNESiUM, DISSOLVED MG-L 12 5.10 6.16 1. 00 21.00 1.78 61.20 37.97 
MNT MANGANESE, TOTAL MG-L 11 o. 15 0.10 0.04 0.41 0.03 1. 65 o~o1 

N_3 NITRATE NITROGEN _N MG-L 11 0.14 o. 10 0.01 o. 32 0.03 1. 52 0.01 
K POTASSIUM, DISSOLVED MG-L 12 4.60 3.27 2.00 14.00 0.94 55.20 10.71 
SE SELENIUM, DISSOLVED UG-L 12 16.67 15.57 10.00 50.00 4.49 200.00 242.42 
NA SODIUM, DISSOLVED MG-L 11 226.03 206.55 117.00 840.00 62.28 2486.30 42661.05 
so SOLI OS, DISSOLVED MG-L 12 584.58 146.76 401.00 912.00 42.37 7015.00 21538.63 
504 SULFATE MG=L 11 181.73 66.17 99.00 330.00 19.95 1999.00 4378.22 



PEABODY COAL COMPANY 
ARIZONA DIVISION 

WELL WATER QUALITY STATISTICS 

VARIABLE LABEL N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEAN 

---------------------------~-------------~-~-------- MINEN0=0250 SAMPPT~0057 -----------------------------------------------------
AK4 ALK AS CAC03, PH 4.5 MG L 13 396.87 464.51 200.50 1933.60 128.83 5159.30 215769.28 
CD CADMIUM, DISSOLVED UG-L 13 6.08 2.33 3.00 10.00 0.65 79.00 5.41 
CA CALCIUM, DISSOLVED MG-L 13 20.50 34.59 6.30 135.00 9.59 266.50 1196. 15 
CL CHLORIDE MG-L 13 24.73 22.00 3.90 62.70 6.10 321.50 483.98 
F FLUORIDE MG-L 13 1.04 1. 22 0.10 4.00 0.34 13.53 1.50 
FET IRON, TOTAL MG-L 12 10.56 16.59 0.43 59.70 4.79 126.71 275.33 
PB LEAD, DISSOLVED UG-L 12 33.33 14.97 20.00 50.00 4. 32 400.00 224.24 
MG MAGNESIUM, DISSOLVED MG-L 13 6.95 17.48 0.40 65.00 4.85 90.30 305.52 
MNT MANGANESE, TOTAL MG-L 12 0.37 0.50 0.03 1. 85 0.14 4.40 0.25 
N 3 NITRATE NITROGEN N MG-L 13. 0.22 0.14 0.01 0.50 0.04 2.81 0.02 
K- POTASSIUM, DISSOLVED MG-L 13 5.01 2.31 2.20 9.10 0.64 65.10 5.33 
SE SELENIUM, DISSOLVED UG-L 13 14.23 12.22 5.00 50.00 3.39 185.00 149.36 
NA SODIUM, DISSOLVED MG-L 13 259.31 168.64 125.00 800.00 46.77 3371.00 28440.56 
so SOLI OS, DISSOLVED MG-L 13 864.38 319.44 626.00 1754.00 88.60 11237.00 102041.42 
S04 SULFATE MG=L 12 274.33 100.86 143.00 514.00 29.12 3292.00 10172.24 

---------------------------------------------------- MINEN0=0250 SAMPPT=0058 ---------------------------~----------~~----------~--
AK4 ALK AS CAC03, PH 4.5 MG L 14 341.18 140.36 99.30 589.00 37.51 4776.50 19699.82 
CD CADMIUM, DISSOLVED UG-L 14 5.71 2.49 2.00 10.00 0.67 80.00 6.22 
CA CALCIUM, DISSOLV,ED MG-L 13 69.86 56.83 5.00 164.80 15.76 908.20 3230.19 
CL CHLORIDE MG-L 14 10.98 2.81 5.80 15.70 0.75 153.70 7.89 
F FLUORIDE MG-L 14 0.21 0.08 0.10 0.35 0.02 2.99 0.01 
FET IRON, TOTAL MG-L 13 2.33 0.92 1.00 3.60 0.26 30.35 0.85 
PB LEAD, DISSOLVED UG-L 12 34.17 . 18.32 20.00 70.00 5.29 410.00 335.61 
MG MAGNESIUM, DISSOLVED MG-L 13 34.12 31.90 1.00 71.70 8.85 443.50 1017.59 
MNT MANGANESE, TOTAL MG-L 13 0.23 0.10 0.12 0.50 0.03 3.03 0.01 
N_3 NITRATE NITROGEN N MG-L 14 0.14 0.09 0.00 0.27 0.02 1. 94 0.01 
K POTASSIUM, DISSOLVED MG-L 14 6.73 3.24 2.10 12.00 0.87 94.20 10.51 
SE SELENIUM, DISSOLVED UG-L 14 15.71 14.53 10.00 50.00 3.88 220.00 210.99 
NA SODIUM, DISSOLVED MG-L 13 161.41 75.76 47.00 310.00 21.01 2098.30 5739.39 
SD SOLI OS, DISSOLVED MG-L 14 960.71 332.39 129.00 1372.00 88.84 13450.00 110484.84 
S04 SULFATE MG=L 13 338.62 227.31 40.00 729.00 63.04 4402.00 51670.42 



PEABODY COAL COMPANY 
ARIZONA DIVISION 

WELL WATER QUALITY STATISTICS 

VARIABLE LABEL N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEAN 

-----------~--------~-----------------------~------- MINEN0=0250 SAMPPT=0059 ---~-------------------------------------------------
AK4 ALK AS CAC03, PH 4.5 MG L 14 312.59 145.37 146.00 760.00 38.85 4376.20 21132.50 
CD CADMIUM, DISSOLVED UG-L 14 6.57 2.17 5.00 10.00 0.58 92.00 4.73 
CA CALCIUM, DISSOLVED MG-L 13 93.71 47.76 15.00 158.00 13.25 1218.20 2281.01 
CL CHLORIDE MG-L 14 19.02 5.55 12.00 30.50 1.48 266.30 30.84 
F FLUORIDE MG-L 14 0.91 1.89 0.10 7.30 0.51 12.80 3.58 
FET I RON, TOTAL MG--L 13 27.13 65.45 0.62 243.30 18. 15 352.66 4284.20 
PB LEAD, DISSOLVED UG-L 12 49.17 35.54 20.00 110.00 10.26 590.00 1262.88 
MG MAGNESIUM, DISSOLVED MG-L 13 52.06 27.97 9.00 84.00 7.76 676.80 782.09 
MNT MANGANESE, TOTAL MG-L 13 0.83 1.07 0.21 3.71 0.30 10.83 1.16 
N_3 NITRATE NITROGEN N MG-L 14 0.17 o. 10 0.00 o. 36 0.03 2. 35 0.01 
K POTASSIUM, DISSOLVED MG-L 14 9.02 2.79 4.80 14.50 0.74 126.30 7.76 
SE SELENIUM, D.ISSOLVED UG-L 14 15.71 14.53 10.00 50.00 3.88 220.00 210.99 
NA' SODIUM, DISSOLVED MG-L 13 291.86 55.28 202.20 416.00 15.33 3794.20 3055.82 
so SOLI OS, DISSOLVED . MG-L 12 1818.25 711.54 1067.00 3929.00 205.40 21819.00 506288.75 
S04 ·. SULFATE MG=L 14 821.00 236.73 448.00 1323.00 63.27 11494.00 56040.77 

---~---------------------------------~-------------- MINEN0=0250 SAMPPT=0060 ---------------------------~~------------------------
AK4 ALK AS CAC03, PH 4.5 MG L 12 644.93 129.88 510.00 884.00 37.49 7739.20 16868.13 
CD ·CADMIUM, DISSOLVED UG-L 12 6.58 2.23 5.00 10.00 0.65 79.00 4.99 
CA CALCIUM, 01 SSOL'/ED MG-L 12 17.41 9.76 1. 00 39.00 2.82 208.90 95.34 
CL CHLORIDE MG-L 12 27.42 8.65 16.00 41.20 2.50 329.00 74.85 
F FLUORIDE MG-L 12 1. 41 0.93 0.30 4.10 0.27 16.88 0.86 
FET I RON, TOTAL MG-L 11 13. 18 18.79 3.00 66.70 5.67 145.01 353.21 
PB LEAD, DISSOLVED UG-L 12 38.33 19.92 20.00 70.00 5.75 460.00 396.97 
MG MAGNESiUM, DISSOLVED MG-L 12 5.42 3.17 1.00 12.00 0.91 65.10 10~04 
MNT MANGANESE, TOTAL MG-L 11 0.76 1.54 0.10 5.40 0.47 8.36 2. 38 
N_3 NITRATE NITROGEN N MG-L 12 0. 11 0.09 0.00 0.20 0.02 1. 36 0.01 
K POTASSIUM, DISSOLVED MG-L 12 4.01 2.27 0.70 9.70 0.66 48.10 5. 15 
SE SELENIUM, DISSOLVED UG-L 12 18.33 15.86 10.00 50.00 4.58 220.00 251.52 
NA SODIUM, DISSOLVED MG-L 12 538.50 156.14 288.00 790.00 45.07 6462.00 24381.00 
so SOLI OS, DISSOLVED MG-L 11 1816.73 824.20 702.00 3672.00 248.51 19984.00 679310.82 
S04 SULFATE MG=L 12 597. 17 188.22 290.00 870.00 54.33 7166.00 35425.24 





PEABODY COAL COMPANY 
ARIZONA DIVISION 

WELL WATER QUALITY-STATISTICS 

VARIABLE LABEL N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEAN 

---~----~--~--------------~------~~----------------- MINEN0=0252 SAMPPT=0065 -----------------------------------------------------

AK4 ALK AS CAC03, PH 4.5 MG L 13 1355.78 184.77 972.20 1650.00 51.25 17625.20 34139.94 
CD CADMIUM, DISSOLVED UG-L 1J 6.54 2.11 5.00 10.00 0.58 85.00 4.44 
CA CALCIUM, DISSOLVED MG-L 13 17.72 6.31 3.00 30.00 1. 75 230.40 39.80 
CL CHLORIDE. MG-i... 13 17.95 7.93 1. 00 35.10 2.20 233.40 62.81 
F FLUORIDE MG-L 13 2.15 1. 38 0.30 6.20 0.38 27.92 1. 91 
FET IRON, TOTAL MG-L 12 1.98 1.31 o. 10 4.90 0.38 23.78 1. 73 
PB LEAD, DISSOLVED UG-L 12 43.33 25.35 20.00 80.00 7. 32 520.00 642.42 
MG MAGNESIUM, DISSOLVED MG-L 13 6.28 2.'17 1. 70 1'1. 30 0.60 81.70 4.71 
MNT MANGANESE, TOTAL MG-L 11 0.19 0. 15 0.02 0. 37 0.05 2.06 0.02 
N - 3 NITRATE NITROGEN N MG-L 12, 0.17 0. 11 0.01 0.45 0.03 2.09 0.01 
K POTASSIUM, DISSOLVED MG-L 12 7.51 3.24 4.00 15.20 0.94 90.10 10.52 
SE SELENIUM, DISSOLVED UG-L 13 16.15 15.02 10.00 50.00 4. 1"7 210.00 225.64 
NA SODIUM, DISSOLVED MG-L 13 612.45 75.90 470.50 720.00 21.05 7961.90 5761.36 
so SOLIDS, DISSOLVED MG-L 13 1809.85 479.76 1225.00 2636.00 133.06 23528.00 230170.64 
S04 SULFATE MG=L 13 27.69 50.08 2.00 189.00 13.89 360.00 2508.23 

-------~-----~---------------------~---------------- MINEN0=0252 SAMPPT=0066 --------------------------~~---------------~-----~---
AK4 ALK AS CAC03, PH 4.5 MG L 13 1093.85 204.85 771.00 1554.00 56.82 14220.00 41963.64 
CD CADMIUM; DISSOLVED UG-L 13 10.38 6.87 5.00 23.00 1. 91 135.00 47.26 
CA CALCIUM, DISSOLVED MG-L 13 121.39 75.63 24.00 244.00 20.98 1578.10 5719.99 
CL CHLORIDE MG-L 13 41.63 14.66 9.80 62.00 4.07 541.20 214.93 
F FLUORIDE MG-L 13 1.04 0.47 0.30 2.10 0. 13 13.49 0.22. 
FET IRON, TOTAL MG-L 12 3.20 2.99 0.10 9.90 0.86 38.43 8.94 
PB LEAD, DISSOLVED UG-L 12 90~00 77.11 20.00 200.00 22.26 1080.00 5945.45 
MG MAGNESIUM, DISSOLVED MG-L 13 79.14 38.76 7.00 132.00 10.75 1028.80 1502.69 
MNT MANGANESE, TOTAL MG-L 11 0.12 0.07 0.02 0.24 0.02 1.29 0.00 
N_3 NITRATE NITROGEN _ N MG~L· 12 0.29 0.55 0.00 2.00 0.16 3.43 0.30 
K POTASSIUM, DISSOLVED MG-L 13 12.66 2.98 8.00 18.00 0.83 164.60 8.85 
SE SELENIUM, DISSOLVED UG-L 13 19.23 17.54 10.00 50.00 4.87 250.00 307.69 
NA SODIUM, DISSOLVED MG-L 13 878.90 85.35 684.00 1004.00 23.67 11425.70 7284.51 
so SOL IDS, DISSOLVED MG-L 13 3564.15 697.89 1658.00 4196.00 193.56 46334.00 487044.14 
S04 SULFATE MG=L 12 1686.58 241.57 1085.00 1974.00 69.74 20239.00 58358.27 



~,;, 

PEABODY COAL COMPANY 
ARIZONA DIVISION 

WELL WATER QUALITY STATISTICS 

VARIABLE LABEL N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEAN 

---------------------------------------------------- MINEN0==0252 SAMPPT=0067 ------------------------------~--------~-------------
AK4 ALK AS CAC03, PH 4.5 MG L 5 1046.30 267.24 616.00 1332.50 119.51 5231.50 71418.20 
CD CADr41 UM, DISSOLVED UG-L 5 6.60 3.21 3.00 10.00 1. 44 33.00 10.30 
CA CALCIUM, DISSOLVED MG-L 5 27.24 17.43 14.60 57.00 7.80 136.20 303.86 
CL CHLORIDE MG-L 5 27.76 11.80 12 . .00 38.80 5.28 138.80 139.30 
F FLUORIDE MG-L 5 2.24 1. 61 0.69 4.46 0.72 11.20 2.59 
FET IRON, TOTAL MG-L 3 31.44 44.56 4.65 82.88 25.73 '94.33 1985.45 
PB LEAD, DISSOLVED UG-L 5 60.00 36.74 20.00 120.00 16.43 300.00 1350.00 
MG MAGNESIUM, DISSOLVED MG-L 5 6.68 2.90 3.70 10.80 L30 33.40 8.39 
MNT NANGANESE, TOTAL MG-L 3 0.43 0.46 0.14 0.96 0.27 1.29 0.21 
N - 3 NITRATE NITROGEN N MG-L 5 o. 17 0.17 0.00 0.44 0.07 0.87 0.03 
K POTASSIUM, DISSOLVED MG-L 5 8.04 3.04 4.60 12.40 1. 36 40.20 9.27. 
SE SELENIUM, DISSOLVED UG-L 5 26.00 21.91 10.00 50.00 9.80 130.00 480.00 
NA SODIUM, DISSOLVED MG-L 5 467.20 111.56 280.00 552.00 49.89 2336.00 12445.70 
so SOLI OS, DISSOLVED MG-L 4 1253.50 161.67 1012.00 1352.00 80.83 5014.00 26137.00 
S04 SULFATE MG=L 4 43.50 34.11 8.00 90.00 17.06 174.00 1163.67 

-------------------------------------~-------------- MINEN0=0250 SAMPPT=0061 -----------------------------------------------------
AK4 ALK AS CAC03, PH 4.5 MG L 12 429.24 70.13 236.00 505.00 20.24 5150.90 4917.54 
CD CADMIUM, DISSOLVED UG-L 12 6.25 2.30 4.00 10.00 0.66 75.00 5.30 
CA CALCIUM, DISSOLVED MG-L 12 4.96 2.24 2.00 10.20 0.65 59.50 5.02 
CL CHLORIDE MG-L 12 13.62 5.27 5.90 22.70 1.52 163.50 27.82 
F FLUORIDE MG-L 12 1.55 0.32 0.89 1.90 0.09 18.65 0.10 
FET IRON, TOTAL MG-L 11 14.50 23.59 0.10 80.98 ' 7. 11 159.47 556.35 
PB LEAD, DISSOLVED UG-L 12 34.17 16.21 20.00 60.00 4.68 410.00 262.88 
MG MAGNESIUM, DISSOLVED MG-L 12 1.53 0.79 0.90 3.70 0.23 18.40 0.63 
MNT MANGANESE, TOTAL MG-L 11 0.22 0.23 0.02 0.79 0.07 2.37 0.05 
N 3 NITRATE NITROGEN N MG-L 12 0.20 0.09 0.10 0.40 0.03 2.46 0.01 
K- POTASSIUM, DISSOLVED MG-L 12 2.68 2.06 0.40 7.20 0.60 32.20 4.26 
SE SELENIUM, DISSOLVED UG-L 12 16.67 15.57 10.00 50.00 4.49 200.00 242.42 
NA SODIUM, DISSOLVED MG-L 12 211.94 23.95 184.00 274.00 6.91 2543.30 573.42 
so SOLIDS, DISSOLVED MG-L 12 722.08 294.92 500.00 1408.00 85.14 .8665.00 86978.08 
S04 SULFATE MG=L 12 37.33 38.85 10.00 157.00 11.22 448.00 1509.33 



PEABODY COAL COMPANY 
ARIZONA DIVISION 

WELL WATER QUALITY STATISTICS 

VARIABLE LABEL N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE 
DEVIATION VALUE VALUE OF MEAN 

---------------------------------------------------- MINEN0==0250 SAMPPT=0086 ------------~-------------------~------~-------------
AK4 ALK AS CAC03, PH 4.5 MG L 13 1281.05 510.32 334.80 1810.00 141 .54 16653.70 260427.13 
CD CADMIUM, DISSOLVED UG-L 13 6.15 2. 19 5.00 10.00 0.61 80.00 4.81 
CA CALCIUM, DISSOLVED MG-L 13 11.45 5.14 4.80 22.90 1 ,,43 148.80 26.45 
CL CHLORIDE MG-L 13 44.23 26.83 4.90 103.00 7.44 575.00 719.78 
F FLUORIDE MG-L 13 3.05 1.05 0.55 4. 30 0.29 39.59 1.10 
FET IRON, TOTAL MG-L 13 46.19 128.63 0.10 471.60 35.67 600.51 16544.96 
PB LEAD, DISSOLVED UG-L 12 32.50 22.61 20.00 90.00 6.53 390.00 511.36 
MG MAGNESIUM, DISSOLVED MG-L 13 4.28 1.34 2.00 6.00 0.37 55.70 1.80 
MNT MANGANESE, TOTAL MG-L 13 1. 47 3.63 0.21 13.50 1 . 01 19.13 13.16 
N_3 NITRATE NITROGEN N MG-L 13 0.25 0. 13 0. 10 0.65 0.04 3. 19 0.02 
K POTASSIUM, DISSOLVED MG-L 13 4.22 2.24 1. 90 10.40 0.62 54.90 5.04' 
SE SELENIUM, DISSOLVED UG-L 13 12.69 11.29 5.00 50.00 3.13 165.00 127.56 
NA SOD fUM, DISSOLVED MG-L 13 680.97 372.25 150.00 1150.00 103.24 8852.60 138572.21 
SD SOLIDS, DISSOLVED MG-L 13 2403.92 1315.78 548.00 5664.00 364.93 31251.00 1731287.74 
S04 SULFATE MG=L 12 363.83 323.78 40.00 1077.00 93.47 4366.00 104831.24 

---------------------------------------------------- MINEN0==0250 SAMPPT=0090 ------------------------------------~----------------
AK4 ALK AS CAC03, PH 4.5 MG L 13 1339.99 510.38 182.00 2030.00 141.55 17419.90 260487.64 
CD CADMIUM, DISSOLVED UG-L 13 8.69 6.24 5.00 20.00 1. 73 113.00 38.90 
CA CALCIUM, DISSOLVED MG-L 13 30.98 15.54 6.00 54.60 4.31 402.70 241.52 
CL CHLORIDE MG-L 13 36.83 14.80 9.80 59.30 4. 11 478.80 219.18 
F FLUORIDE MG-L 13 1. 77 0.63 0.20 2.70 0.17 22.98 0.39 
FET IRON, TOTAL MG-L 13 162.14 448.89 0.50 1650.00 124.50 2107.82 201503.23 
PB LEAD, DISSOLVED UG-L 12 62.50 67.97 20.00 220.00 19.62 750.00 4620.45 
MG MAGNESIUM, DISSOLVED MG-L 13 105.46 330.26 1. 00 1204.00 91.60 1371.00 109071.54 
MNT MANGANESE, TOTAL MG-L 13 1.55 1. 28 0.05 4.74 0.36 20.10 1.65 
N_3 NITRATE NITROGEN_ N MG-L 13 0.70 1. 02 0.10 3.14 0.28 9. 16 1.04 
K POTASSIUM, DISSOLVED MG-L 13 9.88 10.53 3.00 44 .. 00 2.92 128.50 110.90 
SE SELENIUM, DISSOLVED UG-L 13 13.08 11.09 10.00 50.00 3.08 170.00 123.-08 
NA SODIUM, DISSOLVED MG-L 13 1260.52 518.63 150.00 2526.00 143.84 16386.80 268977.72 
so SOLIDS, DISSOLVED MG-L 12 4350,42 2174.00 576.00 10102.00 627.58 52205.00 4726282.81 
S04 SULFATE MG=L 13 1470.92 975.07 165.00 4450.00 270.44 19122.00 950756.74 



ATTACHMENT 11 

Alluvial Monitoring Well Lithologic Logs 



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. ES0-77 

Date & time started: 6-11-80, 8:30am 
Date & time completed: 6-11-80, !2:30pm 
Location: --------------------------------
Geomorphic location: Alluvial terrace 
Alluvial thickness: At least 40' 
Saturated thickness: 16' 

~------------------
Total depth of well: 36'6" --------------------
Water level at completion: 17' --:---------
Type of annular pack: Gravel pack, 

25' to 15' 

LOG OF BORING NO. 13 ---------------
Rig type: CME-55 ------------------------
Boring type: __ 1~2-" __ H_S_A __________ __ 
Elevation: · ---------------------

Casing 
Type and size: 4" PVC ------------------
Total length: 38' 

~-----------------
Perforated interval: 36' to 26' 

·factory slot & Mirafi, 26' to 

16' field slot & Mirafi 

Depth 

0-12' 

*USC 

SM 

Description Remarks 

slightly moist 

12'-24' GP 

24'-40' SP 

silty sand, predominantly fine, 
nonplastic to low plasticity, 
light brown 

note: moist clayey silt at 
1' to 3' 

SAND & GRAVEL, some silt, pre­
dominantly fine sand, angular 
gravel, nonplastic, hrown 
SILTY SAND, some gravel & clay, 
low plasticity, hrown 

slightly moist 
at 12' to 23' 

saturated 

*Unified Soil Classification Stopped auger at 38' ---------------
Auger refused at ---------------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
N vajo County, Arizona 

3 Job No. E80-77 

Date & time started: 6-9-80, 3:15pm 

Date & time completed: 6-9-80, 4:15pm 

Location: --------------------------------
Geomorphic location: Flank of alluvial 

terrace 

Alluvial thickness: At least 20' 

Saturated thickness: At least 4' 

Total depth of well: 16'6" -------------------
Water level at completion: 6'6" ------------
Type of annular pack: Natural fill 

LOG OF BORING NO. 17 --------------
Rig type: CME-55 -----------------------
Boring type: 6~" HSA 

--~----------------
Elevation: ----------------------

Casing 

Type and size: 2" PVC ----------------
Total length: 17'6" 

~--~-----------
Perforated interval: 6'6" to 

15'6" 

Depth 

0-5' 

*USC 

SM 

Description Remarks 
slightly moist 
firm 

5'-20' GW 

silty sand, fine, nonplastic, 
light brown 

sandy gravel, some silt, well 
graded, angular to subrounded, 
nonplastic, brown 

note: gravels 
at 5' 

moist 
firm 
very moist at 13' 
saturated at 16' 

*Unified Soil Classification Stopped auger at 20' --------------
Auger refused at -------------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Date & time started: 6-10-80, 8:30am 
Date & time completed: 6-10-80, 9:30am 
Location: --------------------------------
Geomorphic location: Flank of alluvial 

channel 
Alluvial thickness: At least 20' 
Saturated thickness: At least 8' 
Total depth of well: 19' ---------------------
Water level at completion: 9' --------------
Type of annular pack: Natural fill 

LOG OF BORING NO. 19 ---------------
Rig type: CME-55 -----------------------
Boring type: 6~" HSA 

--~----------------
Elevation: ----------------------

Casing 
Type and size: 2" PVC ------------------
Total length: 20' -------------------
Perforated interval: 7' to 17' 

Depth 

0-5' 

*USC 

SM 

Description Remarks 

slightly moist 
firm 

5'-20' SM 

silty sand, fine, nonplastic, 
tan 

silty sand, considerable gravel, 
well graded, angular to sub­
rounded, nonplastic, light brown 

moist 
firm 
very moist at 10' 
saturated at 12' 

*Unified Soil Classification Stopped auger at 20' --------------
Auger refused at --------------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SI Job No. EB0-77 

Date & time started: 5-29-80, !1:00am 

Date & time completed: 5-29-80, 1:30pm 
Location: 

LOG OF BORING NO. 23 --------------
Rig type: CME-55 -----------------------

--------------------------------- Boring type: 6~" HSA 
--~----------------

Geomorphic location: Flank of alluvial Elevation: ----------------------
channel 

Alluvial thickness: At least 40' 
Saturated thickness: 6' --------------------

Casing 
Type and size: 2" PVC ------------------

Total depth of well: 40' -------------------- Total length: 41' -------------------
Water level at completion: 35' ------------- Perforated interval: 36' to 21' 
Type of annular pack: Natural backfill 

Depth 

0-13' 

13'-15' 

15'-18' 

18'-26' 

26'-34' 

34'-35' 

*USC 
SP 

ML 

GP 

SM 

CL 

CL 

Description 

sand, angular gravel, pre­
dominantly fine, gap graded, 
nonplastic, brown 

clayey silt, considerable fine 
sand, medium plasticity, black­
ish-brown 

sand & gravel, predominantly 
fine sand, subrounded, nonplas­
tic, olive gray 

silty sand, some small angular 
coal gravel, nonplastic, gray 
to black 

clay, some fine sand & some 
gravel, medium to high plastic­
ity, blackish-brown to grayish­
black 

clay, considerable angular 
gravel 

Remarks 

moist 

very moist 

moist 

slightly moist 

very moist 

saturated at 34' 
to 35' 

*Unified Soil Classification Stopped auger at 40' --------------
Auger refused at ---------------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Date & time started: 5-30-80, !O:OOam 
Date & time completed: 5-30-80, !2:30pm 
Location: 

LOG OF BORING NO. 27 ------------
Rig type: __ CM __ E_-_5_5 ____________ ___ 

-------------------------------- Boring type: 6~" HSA 
-~----------------

Elevation: Geomorphic location: Alluvial terrace ---------------------
Alluvial thickness: 30' Casing ---------------------
Saturated thickness: At least 1'6" Type and size: __ Z_" __ P_V_C __________ _ 

Total depth of well: 40' ---------------------- Total length:~4~1-'------------­
Perforated interval: 32' to 39' w at e r 1 eve 1 at com p 1 e t i on : 3 8 ' 6" -------

Type of annular pack: Natural fill 

Depth 

0-5' 

5 '-26' 

26'-30' 

30'-35' 

35'-40' 

*USC 
CL 

SM 

SM 

SP 

sc 

Description 
silty clay, trace of sand, 
low to medium plasticity, 
dark brown 

silty sand, some clay, pre­
dominantly fine, subrounded, 
nonplastic, light brown 

silty sand, considerable sand­
stone gravel, predominantly 
fine, subrounded to rounded, 
nonplastic, light greenish­
brown 

sand, predominantly fine, sub­
rounded, some weakly cemented 
sandstone gravel, rounded, non­
plastic, olive green 

clayey sand, some silt & grav­
el, predominantly fine, rounded, 
low plasticity, gray 

Remarks 
moist 

slightly moist 
note: consider­

able angular 
to subrounded 
gravels at 20' 

moist 

moist 

moist 
note: consider­

able rounded 
gravel at 36' 
(sands tone) 

*Unified Soil Classification Stopped auger at --------------40' 

Auger refused at -------------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
Sf Job No. ES0-77 

Date & time started: 6-10-80, 2:30pm 

Date & time completed: 6-10-80, 5:00pm 

Location: -------------------------------
Geomorphic location: Alluvial channel 
Alluvial thickness: At least 15' 

Saturated thickness: 5' --------------------
Total depth of well: 15' --------------------
Water level at completion: 4' -------
Type of annular pack: Natural fill 

LOG OF BORING NO. 29 -------
Rig type: CME-55 -----------------------
Boring type: 6~" HSA 

--~---------------
Elevation: ----------------------

Casing 
Type and size: 2" PVC -----------------
Total length:~l~6-'---------------
Perforated interval: 7' to 14' 

Depth 

0- 9' 

*USC 
SM 

Description Remarks 

9'-15' CL 

silty sand, considerable grav­
el, well graded, nonplastic, 
brown 

silty clay, some gravel, low 
plasticity, dark brown 

moist 
firm 
very moist at 9' 

saturated at 10' 

*Unified Soil Classification Stopped auger at ____ l_S_' __ _ 

Auger refused at -------

SERGENT, HAUSKINS & BECKWITH 
I 

fs~l 
- ~~-d. -8 ~ ---C-0-NS-U~-T I-N G-G-EO-T E-CH_N_IC A-~-EN-GI-NE-ER_S __ 

'"H0[N IX • A~ 8 UC<U EROUE • S ANTA :' £ 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

LOG OF BORING NO. 31 Date & time started: 6-2-80, 2:00pm 
Date & time completed: 6-2-80, 5:00pm 
Location: 

-------
Rig type: __ C_M_E_-_5_5 ____________ __ 

-------------------------------- Boring type: 6~" HSA 
--~-----------------

Elevation: Geomorphic location: Alluvial terrace ----------------------
Alluvial thickness: At least 50' 
Saturated thickness: 0 --------------------

Casing 
Type and size: 2" PVC ------------------

Total depth of well: 50' -------------------- Total length:~S~l-' ______ __ 

Water level at completion: none Perforated interval: 49' to 44' -------------
Type of annular pack: Natural backfill 

Depth 

0-5' 

5'-30' 

30'-50' 

*USC 
CL 

SM 

GM 

Description 

silty clay, considerable fine 
sand, medium plasticity, brown 

silty sand, occasional gravel, 
subrounded to subangular, non­
plastic to low plasticity, light 
brown 

sand & gravel, fine sand, some 
silt, gap graded, nonplastic, 
medi urn brown 

*Unified Soil Classification 

Remarks 

moist 

dry 

slightly moist 

50' Stopped auger at --------
Auger refused at ---------

~ 

- 1~?11 SERGENT, HAUSKINS & BECKWITH 
j d B ~ CONSUL. TONG C[OTECH .. ICAI .. [NCIN((RS 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 

'B Job No. E8 0 -7 7 

Date & time started: 6-1-80, ll:OOam 

Date & time completed: 6-1-80, !2:15pm 
Location: 

LOG OF BORING NO. 32 ------------
Rig type: __ CM __ E_-_55 ______________ _ 

-------------------------------- Boring type: 6~" HSA 
--~----------------

Elevation: Geomorphic location: Flank of alluvial ----------------------
channel 

Alluvial thickness: 8' ---------------------
Saturated thickness: 0 --------------------

Casing 
Type and size: 2" PVC ------------------Total depth of well: __ 2_0_' ______________ _ Total length:~2~1-' ______________ _ 

Water level at completion: none Perforated interval: 5' to 10' ------------
Type of annular pack: Native backfill 

Depth 
0-8' 

8 ' - 1 8 ' 

18'-19~' 

19~'-20' 

*USC 
GP 

Description 
sand, predominantly fine, 
subrounded gravel, occasional 
cobbles & boulders, well grad­
ed, subangular, (predominantly 
tabular sandstone), nonplastic, 
brown 

shale, weathered, predominant­
ly olive gray, with some dark 
brown layers, occurs as clay, 
medium plasticity 

coal seam 

shale, moderately weathered, 
moderately hard, predominantly 
olive gray 

Remarks 
moist 

moist at 8' to 
11' 

moderately hard 
slightly moist 

at 11' to 18' 

slightly moist 

slightly moist 

*Unified Soil Classification Stopped auger at ------------20' 

Auger refused at ---------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Date & time started: 5-30-80, 2:30pm 
Date & time completed: 5-30-80, 4:00pm 

Location: -------------------------------
Geomorphic location: Alluvial terrace 
Alluvial thickness: At least 45' 
Saturated thickness: 0 -------------------
Total depth of well: 45.' 

--~---------------
Water level at completion: none ------------
Type of annular pack: Natural backfill 

note: desiccation cracks on surface 

LOG OF BORING NO. 33 -------------
Rig type: CME-55 -----------------------
Boring type: 6~" HSA 

-~---------------
Elevation: ---------------------

Casing 
Type and size: 2" PVC -----------------Total length: __ 4_6_' ____________ __ 

Perforated interval: 20' to 40' 

Depth 

0-17' 

*USC 

CL 

Description Remarks 

17'-45' CL 

silty clay, occasional fine 
sand, medium plasticity, light 
brown 

clay, some silt, medium plastic­
ity, dark brown 

dry 

moist 

*Unified Soil Classification Stopped auger at 45' ------------
Auger refused at ------------

I 
_ ~~ SERGENT, HAUSKINS & BECKWITH A _12 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 

B Job No. EB0-77 

Date & time started: 6-3-80, 8:00am 

Date & time completed: 6-3-80, 8:40am 

Location: 
~-------------------------------

Geomorphic location: Alluvial terrace 
Alluvial thickness: At least 22' 
Saturated thickness: At least 4' 
Total depth of well: 22' --------------------
Water 1 evel at completion: 14 '6" --------------
Type of annular pack: · Natural fill 

LOG OF BORING NO. 68 --------------
Rig type: ___ CM __ E_-_55 ______________ _ 

Boring type: 6~" HSA 
--~----------------

Elevation: ----------------------
Casing 

Type and size: 2" PVC ------------------Total length: __ 2_3_' ______________ _ 

Perforated interval: 16' to 21' 

Depth 
0-5' 

*USC 
CL 

Description Remarks 

5'-13' SM 

13'-20' GW 

20'-22' CL 

silty clay, some sand, fine, 
medium plasticity, dark brown 

silty sand, some clay, fine, 
nonplastic, light brown 

sandy gravel, some silt & clay 
well graded, subangular to sub­
rounded, nonplastic, brown 

sandy clay, some silt, consid­
erable gravel, low plasticity, 
dark brown 

moist 
soft 

slightly moist 
soft 
note: consider­

able subrounded 
gravel at 6~' 

slightly moist 
firm 

very moist 

*Unified Soil Classification Stopped auger at 22' -------------
Auger refused at --------------

I 
_ :~1 SERGENT, HAUSKINS & BECKWITH A -l 

1 d 6 I C ONSULTING GEOTECHNICAL ENGINEERS 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. ES0-77 

Date & time started: 6-11-80, 3:45pm 
Date & time comple~ed: 6-11-80, 4:30pm 
Location: 

----------------------------~-
Geomorphic location: Flank of alluvial 

channel 
Alluvial thickness: At least 20' 
Saturated thickness: At least 6' 
Total depth of well: 20' -------------------
Water level at completion: 16' -------------
Type of annular pack: Natural fill 

LOG OF BORING NO. 69 
Rig type: CME-55 
Boring type: 6~" HSA 
Elevation: 

\ Casing 
Type and size: 2" PVC 
Total 1 ength: 21' 

P~rforated interval: 7' to 17' 

Depth 
0-20' 

*USC 
SM 

Description Remarks 
silty sand, considerable me­
dium, angular gravel, well 
graded, nonplastic, yellowish­
tan 

moist 
firm 
note: 2" angular 

gravels at 8' 

*Unified Soil Classification Stopped auger at -------------20' 
Auger refused at --------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 

Job No. ES0-77 

Date & time started: 6-4-80, 8:00am 
Date & time completed: 6-4-80, 9:45am 

Location: --------------------------------
Geomorphic location: Alluvial terrace 
Alluvial thickness: 30' ---------------------
Saturated thickness: At least 6' 
Total depth of well: 31' --------------------w at e r 1 eve 1 at com p 1 e t i on : 2 2 ' 6" -------
Type of annular pack: Natural fill 

LOG OF BORING NO. 70 --------
Rig type: __ C_M_E_-_5_5 ____________ __ 

Boring type: 6~" HSA 
--~----------------

Elevation: ----------------------
Casing 

Type and size: 2" PVC ---------
Total length: 32' -------------------
Perforated interval: 21' to 27' 

Depth 

0-25' 
*USC 

CL 

Description Remarks 
slightly moist 
soft 

25'-30' CL 

sandy clay, some silt, fine, 
low plasticity, light brown 

sandy clay, some silt, fine, 
medium plasticity, dark brown 

note: coal at 30' & hard rock 
at 31' 

note: consider­
able gravel at 
20' 

saturated at 25' 
to 31' 

*Unified Soil Classification Stopped auger at -------
Auger refused at 31' 



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

LOG OF BORING NO. 71 Date & time started: 6-3-80, 3:15pm 
Date & time completed: 6-3-80, 4:15pm 
Location: 

-------
Rig type:_C_M_E_-_5_5 ____________ __ 

-------------------------------- Boring type: 6~" HSA 
~~--~-----------

Elevation: Geomorphic location: Alluvial terrace ----------------------
Alluvial thickness: At least 30' 
Saturated thickness: At least 10' 
Total depth of well: 30' 

Casing 
Type and size: 2" PVC -----------------

-------------------- Total length: 31' -------------------
Perforated interval: 19' to 29' Water level at completion: 26' -------

Type of annular pack: Natural fill 

Depth 
0-3' 

3'-9' 

9'-13' 

13'-19' 

19'-30' 

*USC 
CL 

SM 

CL 

SM 

SM 

Description 
silty clay, some sand, fine, 
low plasticity, brown 

silty sand, some clay, poorly 
graded, fine, nonplastic, light 
brown 

silty clay, some sand, fine, 
low plasticity, light brown 

silty sand, considerable grav­
el, well graded, angular to 
subrounded, honplastic, light 
brown 

silty sand, some clay, fine, 
low plasticity, olive gray, 

note: more clay with depth 

moist 
soft 

Remarks 

slightly moist 

slightly moist 

slightly moist 
very moist at 18' 
saturated at 20' 

saturated 

*Unified Soil Classification Stopped auger at 30' --------------
Auger refused at -------

SERGENT, HAUSKINS & BECKWITH 
_,_ 

·MI 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
avajo County, Arizona 
B Job No. EB0-77 

Date & time started: 6-3-80, 1:45pm 

Date & time completed: 6-3-80, 2:45pm 

Location: --------------------------------
Geomorphic location: Alluvial terrace 
Alluvial thickness: At least 25' 
Saturated thickness: At least 11' 
Total depth of well: 25' --------------------
Water level at completion: 15' -------
Type of annular pack: Natural fill 

LOG OF BORING NO. 72 -------
Rig type: CME-55 -----------------------
Boring type: 6~" HSA 

--~----------------
Elevation: ---------------------

Casing 
Type and size: 2" PVC ------------------
Total length: ___ 2_6_' ______ _ 

Perforated interval: 14' to 24' 

Depth 
0-8' 

*USC 
CL 

Description Remarks 

8'-13' SM 

13'-25' CL 

silty clay, some sand, fine, 
medium plasticit"y, dark brown 

silty sand, some clay, trace 
of coarse sand, predominantly 
fine, nonplastic, light brown 

sandy clay, some silt, fine, 
low plasticity, dark brown 

note: gravel at 23' 

moist 
soft 

slightly moist 
soft 

very moist at 
13' to 14' 

saturated at 14' 
to 25' 

*Unified Soil Classification Stopped auger at 2 5 ' -------
Auger refused at -------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Date & time started: 6-3-80, 11:45am 
D~te & time completed: 6-3-80, l~· oopm 

Location: ---------------------------------
Geomorphic location: On top of top soil 

fill 
Alluvial thickness: At least 45' 
Saturated thickness: At least 10' 
Total depth of well: 45' ---------------------
Water level at completion: 28' --------------
Type of annular pack: Natural fill 

LOG OF BORING NQ. --------------
Rig type: CME-55 -----------------------
Boring type: 6~" HSA 

-~-----------------
Elevation: -----------------------

Casing 
Type and size: 2" PVC ------------------
Total length: 46' -------------------
Petforated interval: 27' to 42' 

Depth 
0-19' 

*USC 
CL 

Description Remarks 

19'-30' CL 

30'-35' CL 

35 I- 45 I CL 

silty clay, some sand, me­
dium plasticity, dark brown 

sandy clay, some silt, consid­
erable gravel, angular, low 
pl asticity, dark brown 

sandy clay, some silt, fine, 
medium plasticity, dark brown 

sandy clay, some silt, fine, 
medium plasticity, dark gray 

moist 
soft 
note: slightly 

moist at 5' to 
19', consider­
able gravel at 
19' 

slightly moist 

very moist at 30' 
s at ur at e d at 3 5 ' 

saturated 
soft 

*Unified Soil Classification Stopped auge r at 45 ' ----- --------
Auger refused at ---- ---------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
~avajo County, Atizona 

.B Job No. ES0-77 . 

Date & time started: 6-10-80, 10:1Sam 

Date & time completed: 6-10-80, 12:1Spm 
Location: ---------------------------------
Geomorphic location: Alluvial terrace 
Alluvial thickness: 31' ---------------------
Saturated thickness: 14'6" --------------------
Total depth of well: 28'6" --------------------
water 1 eve 1 at com p 1 e t i on : 16 ' 6" -----------
Type of annular pack: Natural backfill 

LOG OF BORING NO. 74 ---------------
Rig type: __ C_M_E_-_5_5 ____________ __ 

Boring type: 6~" HSA 
--~----------------

Elevation: ----------------------
Casing 

Type and size: 2" PVC -----------------
Total length: 29'6rw 

~~~-------------
Perforated interval: 22' to 10' 

Note: auger refused at 16', 
moved SO yards closer to wash 

Depth 

0-14' 

*USC 

SM 

Descript~on Remarks 

slightly moist at 
0 to 9' 

silty sand, predominantly very 
fine, occasional clay, nonplas­
tic to low plasticity, light 
brown 

moist at 9' to 
10' 

note: brown at 10 ' to 14 ' 
very moist at 10' 

to 11' 
saturated at 11' 

to 14' 

14'-23' SM 

23'-25' 

25'-31' SM 

silty sand, some gravel, occa­
sioaal clay, nonplastic to low 
plasticity, brown 

boulder, hard 

silty sand, considerable grav­
el and/or cobbles, nonplastic, 
br 01o1n 

very saturated 
no returns 

saturated 
no returns 

very saturated 
to saturated 

*Unified Soil Classification Stopped auger at ______________ _ 

Auger refused at 31' 

_ !!3d! SERGENT, HAUSK!NS & BECKWITH A -l 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Date & time started: 6-10-80, !2:30pm 
Date & time completed: 6-10-80, 7:30pm 
Location: 

LOG OF BORING NO. 75 ---------
Rig type: __ CM ___ E_-5_5 ______________ _ 

------------------------------- Boring type: 12" HSA --------------------
Geomorphic location: Alluvial terrace Elevation: 

--------~------------
Alluvial thickness: 30' Casing 

Type and size: 4" PVC 
---------------------

Saturated thickness: 22' --------------------------------------
Total depth of well: 28' Total length: 29'6" ----------------------------------------
Water level at completion: 7' ------------- Perforated interval: 28' to 18' 
Type of annular pack: Gravel pack, ·factory s 1 o t s, 18 ' to 8 ' 

14' to 4' 

Depth 

0-8' 

8'-23' 

23'-30' 

*USC 

SM 

SM 

SM 

field slots & Mirafi 

Descript .ion 

silty sand, occasional clay 
predominantly very fine, 
nonplastic to low plasticity, 
1 i ght br Olvn 

silty sand, some clay & oc­
casional angular gravel, pre­
dominantly very fine, low 
plasticity, brown 

silty sand, some gravel & 
cobbles, occasional clay, 
predominantly very fine, 
nonplastic to low plastic­
ity, brown 

Remarks 

dry at 0 to 1' 
moist at 1' to 3' 
dry at 3' to 8' 

saturated at 8' 
to 23' 

no returns at 12' 
to 23' 

saturated 
hard 

*Unified Soil Classification Stopped auger at --------------
Auger refused at 30' 



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
avajo County, Arizona 
HB Job No. EB0-77 

Date & time started: 6-9-80, !2:45pm 
Date & time completed: 6-9-80, 1:45pm 
Location: -------------------------------
Geomorphic location: Alluvial terrace 
Alluvial thickness: At least 50' 
Saturated thickness: At least 5' 
Total depth of well: 50' --------------------
Water level at cornpleiion: 45' -------
Type of annular pack: Natural fill 

LOG OF BORING NO. 76 ---------
Rig type: ___ CM __ E_-5_5 ______________ _ 

Boring type: 6~" HSA 
--~----------------

Elevation: ---------------------
Casing 

Type and size:~2-" __ P_V_C __________ _ 
Total length: __ S~l_' ______ _ 

Perforated interval: 44' to 49' 

Depth 
0-4' 

*USC 
SM 

Description Remarks 
slightly moist 
firm 

4' -45' SM 

45'-50' sc 

silty sand, some clay, pre­
dominantly fine, nonplastic, 
grayish-brown 

silty sand, some clay, oc­
casional gravel, fine, non­
plastic, light brown 

clayey sand, some silt, fine, 
low plasticity, dark brown 

slightly moist 
firm 
note: consider­

able subrounded 
gravel at 40' 

moist 
firm 

*Unified Soil Classification Stopped auger at 50' ---------------
Auger refused at ---------------

' '(BJI SERGENT, HAUSKINS & BECKWITH 
- A-~ 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. ES0-77 

Date & time started: 6-13-80, 1:30pm 
Date & time completed: 6-13-80, 5:00pm 
Location: --------------------------------
Geomorphic location: Flank of alluvial 

terrace 
Alluvial thickness: At least 43' 
Saturated thickness: 10' ----------------------
Total depth of well: 42' ----------------------
Water level at ·completion: 38' --------------
Type of annular pack: Gravel pack, 

2 7' to 21 ' 

LOG OF BORING NO. 77 ---------------
Rig type: __ c~_1_E_-_s_s ____________ ___ 

Boring type: 12" HSA --------------------
Elevation: ----------------------

Casing 
Type and size: 4" PVC --------------------
Total length: 43' 6" 

~~~-------------
Pe'rforated interval: 42' to 32' 

Depth 

0-8' 

*USC 
SM 

Description Remarks 

8' -33' GM 

33'-43' GM 

silty sand, predominantly 
fine, subrounded, nonplas­
tic to low plasticity, light 
brown 

silty sand & gravel, small 
cobbles, predominantly fine 
sand, well graded gravel, 
subangular to rounded, non­
plastic, brown 

silty sand & gravel, consid­
erable clay, brown 

dry 

slightly moist at 
8' to 20' 

moist at 20' 
to 33' 

saturated 

*Unified Soil Classification Stopped auger at 43' --------------
Auger refused at ---------------

l -I;{t SERGENT, HAUSKINS & BECKWITH A- 22 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 

\3 Job No. E80-77 

Date & time started: 6-13-80, 9:00am 
Date & time completed: 6-13-80, !2:00pm 

Location: 
------------~------------------

Geomorphic locati~n: Flank below 
alluvial terrace 

Alluvial thickness: At least 38' 
Saturated thickness: At least 26' 
Total depth of well: 37'6" ------------------
Water level at completion: 27'6" -----------
Type of annular pack: __ C_o_l_l_a_p_s_e ________ _ 

LOG OF BORING NO. 79 ----------
Rig type: CME-55 ---------------
Boring type: 12" HSA -------------
Elevation: ---------------------

Casing 
Type and size: 4" PVC ------------------Total length:_3_9_' ______________ _ 

Perforated interval: 37'6" to 
27'6" 

Depth 
0-12' 

*USC 
SM 

Description · Remarks 
moist 

12'-20' GM 

20'-22' CL 

2 2 t · - 38 I GM 

silty sand, predominantly fine 
subrounded, nonplastic, brown 

note: some gravel at 6' to 12' 

silty sand, considerable clay 
& gravel, rounded to subangu­
lar, low plasticity, brown 

silty clay, medium plastic­
ity, dark gray 

silty sand, considerable grav­
el, nonplastic, brown 

saturated 

very moist 
saturated 

saturated 
no returns 

*Unified Soil Classification Stopped auger at 38' --------
Auger refused at ----------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. ES0-77 

Date & time started: 6-9-80, 9:45am 
Date & time completed: 6-9-80, 10:4Sam 
Location: --------------------------------
Geomorphic location: Flank of alluvial 

channel 
Alluvial thickness: 20' ---------------------
Saturated thickness: At least 8' 
Total depth of well: 20' --------------------
Water level at completion: 11' -------
Type of annular pack: Natural fill 

LOG OF BORING NO. 80 -------
Rig type: ____ CM ____ E_-5_5 ____________________________ _ 

Boring type: 6~" HSA 
--~---------------

Elevation: ----------------------
Casing 

Type and size: 2" PVC -------------------
Total length: 22' -------------------
PeTforated interval: 14' to 19' 

~th 

0-20' 
*USC 

S1'-1 

Description Remarks 
silty sand, considerable grav­
el, well graded, angular to 
subrounded, nonplastic, brown 

note: coal at 20', flaky, black 

*Unified Soil Classification 

moist 
firm 
note: consid­

er a b 1 e \v e 11 
graded gravel 
at 10' up to 
3" in size 

saturated at 12' 

20' Stopped auger at -------
Auger refused at -------

' -~1 SERGENT, HAUSKINS & BECKWITH 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
avajo County, Arizona 

B Job No. ES0-77 

Date & time started: 6-4-80, 10:30arn 

Date & time completed: 6-4-80, 12:45pm 
Location: -------------------------------
Geomorphic location: Flank of alluvial 

channel 
Alluvial thickness: At least 20' 
Saturated thickness: At least 11' 

Total depth of well: 20' ------------------
Water level at completion: 12 '6" -------
Type of annular pack: Natural fill 

LOG OF BORING NO. 81 -------
Rig type: CME-55 -----------------------
Boring type: 6~" HSA 

--~----------------
Elevation: ---------------------

Casing 
Type and size: 2" PVC ------------------
Total length: 21' 

--~---------------
Pe~forated interval: 13' to 19' 

Depth 
0-5' 

*USC 
SM 

Description Remarks 
slightly moist 
soft 

5'-20' S~1 

silty sand, some clay, fine, 
uniform, nonplastic, brown 

silty sand, some clay, fine, 
uniform, low plasticity, dark 
brown 

very moist 
soft 
saturated at 9' 

*Unified Soil Classification Stopped auger at _____ 2_0_' __ _ 

Auger refused at -------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Date & time started: 6-9-80, 3:00pm 
Date & time completed: 6-9-80, 4:30pm 
Location: 

LOG OF BORING NO. 82 ---------------
Rig type: __ C_M_E_-_5_5 ____________ ___ 

-------------------------------- Boring type: 6~" HSA 
--~----------------

Geomorphic location: Short alluvial Elevation: ----------------------
terrace 

Alluvial thickness: 16'6" Casing 
Type and size: 2" PVC 

---------------------
Saturated thickness: 6'6" -------------------- ----------------
Total depth of well: 16' -------------------- Total length:~l~7-'--------------
Water level at completion: 11'3" ------------- P~rforated interval: 14' to 7' 
Type of annular pack: Natural backfill 

Depth 

0-10' 

10'-15' 

15'-16~' 

*USC 

GM 

SM 

ML 

Description 

silty sand & gravel, pre­
dominantly fine, gap graded, 
subangular to subrounded, 
nonplastic, brown 

silty sand, considerable clay, 
some subangular gravel, pre­
dominantly fine, nonplastic 
to low plasticity, brown 

clayey silt, considerable fine 
sand, low to medium plasticity, 
dark brown 

Remarks 

moist 

saturated 

saturated 

*Unified Soil Classification Stopped auger at -----------
Auger refused at _____ 1_6_'_6_'_' ____ _ 



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 

Job No. E80-77 

Date & time started: 6-11-80, 2:00pm 

Date & time completed: 6-11-80, 4:00pm 
Location: 

LOG OF BORING NO. 83 -------
Rig type: __ C_M_E_-_55 ______________ _ 

--------------------------------- Boring type: 12" HSA -------------------
Geomorphic location: Alluvial bar Elevation: ----------------------
Alluvial thickness: 13'6" ---------------------
Saturated thickness: 5'6" --------------------

Casing 
Type and size: 4" PVC -----------------

Total depth of well: 13'6" -------------------- Total length: 15' -------------------
Water level at completion: 2' Perforated interval: 15'6" to -------------
Type of annular pack: Collapse, 13'6" '5'6" factory slots & Mirafi 

to 4', Gravel, 4' to 2' 

Depth 

0-8' 

8'-1 1 ' 

11'-13~' 

*USC 

SM 

SM 

ML 

Description 

silty sand & gravel, predomi­
nantly fine silty sand~ sub­
angular gravel, gap graded, 
nonplastic, light brown 

silty sand, considerable clay, 
some subangular gravel, low 
plasticity, light brown 

silty clay, considerable sand 
& subangular gravel, medium 
plasticity, 

Remarks 

moist 

saturated 

moist 

*Unified Soil Classification Stopped auger at --------------
Auger refused at --------------13'6" 



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. ES0-77 

Date & time started: 6-15-80, 1:30pm 
Date & time completed: 6-15-80, 4:30pm 
Location: -------------------------------
Geomorphic location: Alluvial terrace 
Alluvial thickness: 22'6" --------------------
Saturated thickness: 6' -------------------
Total depth of well: 22'6" -------------------
Water level at completion: 21' -----------
Type of annular pack: Gravel, 13' to 7' 

LOG OF BORING NO. 84 ----------
Rig type: __ CM __ E_-_5_5 ____________ __ 

Boring type: __ 1_2_" __ H_S_A __________ __ 
Elevation: ----------------------

Casing 
Type and size: __ 4_" __ PV __ C ________ __ 
Total length: __ 2_4_' ____________ __ 

Perforated interval: 22'6" to 
·12 '6" factory slot & Mirafi 

Depth 
0-15' 

*USC 
SM 

Description Remarks 
slightly moist 

15'-17' GM 

17'-23' GC 

silty sand, some clay, non­
plastic to low plasticity, 
light brown 

silty sand & gravel, gap grad­
ed, subangular to rounded, 
brown 

clayey sand & gravel, low plas­
ticity, brown 

moist 

saturated 

*Unified Soil Classification Stopped auger at --------------
Auger refused at 23' 



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 

~B Job No. E8 0 -7 7 

Date & time started: 5-29-80, ll:OOam 

Date & time completed: 5-29-80, 3:00pm 
Location: ---------------------------------
Geomorphic location: Alluvial channel 
Alluvial thickness: At least 40' 
Saturated thickness: 19' --------------------
Total depth of well: 39' --------------------
Water level at completion: 24' -------------
Type of annular pack: Natural backfill 

LOG OF BORING NO. 87 ---------------
Rig type: CME-55 -----------------------
Boring type: 6~" HSA 

--~----------------
Elevation: ----------------------

Casing 
Type and size: 2" PVC ------------------
Total length: 40' -------------------
Perforated interval: 35' to 25' 

Depth 
0-12' 

*USC 
SP 

Description Remarks 

12'-20' SM 

20'-40' SM 

sand, predominantly fine, con­
siderable angular gravel, gap 
graded, nonplastic, brown 

silty sand, predominantly very 
fine, low plasticity, black­
ish-brown 

silty sand, predominantly very 
fine, nonplastic, brown 

note: no returns at 20' to 38' 

moist 

very moist 

saturated 

*Unified Soil Classification Stopped auger at 39'6" --------------
Auger refused at --------------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. ES0-77 

Date & time started: 6-12-80, 8:30am 
Date & time completed: 6-12-80, 4:45pm 
Location: ---------------------------------
Geomorphic location: Alluvial bar 
Alluvial thickness: At least 40' 

Saturated thickness: At least 31' 

Total depth of well: 40' --------------------
Water level at completion: 15' ------------
Type of annular pack: Gravel pack, 

17 ' to 8' 

LOG OF BORING NO. 88 -------------
Rig type: CME-55 ----------------------
Boring type: 12" HSA --------------------
Elevation: ----------------------

Casing 

Type and size: 4" PVC ------------------
Total length: __ 4_1_' ______________ _ 

Perforated interval: 40' to 24' 
, fa c tory s 1 o t s & M i r a f i , 2 4 ' 

to 14' milland :sawslots . 

Depth 

0-9' 

*USC 

GW 
Description~ Remarks 

9'-25' GM 

25'-40' Givf 

sand & gravel, some silt, pre­
dominantly fine sand, well 
graded, subangular, nonplas­
tic, brown 

gravel, occasional silt & 
sand, well graded, subangu­
lar to flat, nonplastic, brown 

silty sand & gravel, predomi­
nantly fine silty sand, gap 
graded, subangular, nonplas­
t i c, brown 

moist 

saturated 

very saturated 

*Unified Soil. Classification Stopped auger at 40' -----------
Auger refused at ----------

' _~I SERGENT, HAUSKINS & BECKWITH 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
· Job No. E80-77 

Date & time started: 5-29-80, 4:15pm 

Date & time completed: 5-29-80, 5:15pm 

Location: ------------------------
Geomorphic location: Alluvial channel 
Alluvial thickness: At least 25' 
Saturated thickness: At least 9' 
Total depth of well: 25' ------------------
Water level at completion: 18' ----------
Type of annular pack: Natural fill 

LOG OF BORING NO. 89 --------
Rig type: CME-55 -----------------------
Boring type: 6~" HSA 

-~----------------
Elevation: ----------------------

Casing 
Type and size: 2" PVC ------------------
Total length: 26' -------------------
Perforated interval: 13' to 23' 

Depth 

0-12' 

*USC 

SM 

Description Remarks 

12'-18' SM 

18'-24' SM 

24'-25' CL 

silty sand, considerable grav­
el, predominantly fine, sub­
rounded to rounded, nonplastic, 
dark brown 

silty sand, some gravel, pre­
dominantly fine, angular, non­
plastic, light-brown 

silty sand, some clay, poorly 
graded, nonplastic, tan 

sandy clay~ trace of gravel, 
subrounded to rounded, medium 
plasticity, dark gray 

moist 

very moist 

saturated at 16' 
note: consider­

able gravel at 
2 2~' (no cut­
tings) 

note: 2" piece 
of sandstone 
at 25' 

*Unified Soil Classification Stopped auger at 2 5' --------------
Auger refused at -----------

l 
-l~'il SERGENT, HAUSKINS & BECKWITH A_ Jl 

I .... B I CONSULT I NG GEOTECHN I CAL ENGINEE"S 

-.- PHOENIX o ALBUQUERQUE o SANTA FE 



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Date & time started: 6-4-80, 9:15am 
Date & time completed: 6-4-80, 1:15pm 
Location: 

LOG OF BORING NO. 93 -------
Rig type: CME-55 ------------------------

-------------------------------- Boring type: 6~" HSA 
--~----------------

Geomorphic location: Alluvial terrace Elevation: -----------------------Alluvial thickness: At least 45' 
Saturated thickness: 15' 

Casing 
Type and size: 2" PVC -------------------- -----------------

Total depth of well: 43' -------------------- Total length: 44' -------------------
Water level at completion: 29' ----------- Perforated interval: 40' to 28' 
Type of annular pack: Natural backfill 

Depth 

0-4' 

4'-17' 

17'-30' 

30'-45' 

*USC 
SM 

CL 

GM 

SM 

Description 
silty sand, predominantly 
fine, subrounded, nonplas­
tic, brown 

silty clay, some fine sand, 
medium plasticity, tan 

silty sand & gravel, predomi­
nantly fine silty sand, gravel 
is predominantly sandstone & 
subangular, nonplastic to low 
plasticity, light brown 

s1lty sand, some clay & occa­
sional gravel, low plasticity, 
brown 

Remarks 
dry at 0-1' 
moist at 1' to 4' 

dry 

slightly moist 
at 17' to 25' 

moist at 25' 
to 29' 

very moist at 
29' to 30' 

saturated 

*Unified Soil Classification Stopped auger at 45' -------------
Auger refused at --------------

_,_ 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 

B Job No. EB0-77 

Date & time started: 6-11-80, !O:OOam 
Date & time completed: 6-11-80, 1:30pm 
Location: --------------------------------
Geomorphic location: Flank of alluvial 

channel 
Alluvial thickness: At least 20' 
Saturated thickness: At least 4' 

Total depth of well: 19' --------------------
Water level at completion: 16' --------
Type of annular pack: Natural fill 

LOG OF BORING NO. 94 -------
Rig type: ___ CM __ E_-5_5 ______________ _ 

Boring type: 6~" HSA 
--~----------------

Elevation: ---------------------
Casing 

Type and size: 2" PVC ------------------
Total length: 20' -------------------
PeTforated interval: 9' to 16' 

Depth 

0-20' 
*USC 

SM 

Description Remarks 

silty sand, considerable me­
dium, angular gravel, well 
graded, nonplastic, light 
brown 

moist 
firm 
note: clean sand 

seam at 4' to 
8 ' 

very moist at 13' 
saturated at 19 ' 

*Unified Soil Classification Stopped auger at ---------20' 
Auger refused at ----------

' - l~l SERGENT, HAUSKINS & BECKWITH 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. EB0-77 

Date & time started: 6-16-80, 9:00am 
Date & time completed: 6-16-80, !2:00pm 

Location: --------------------------------
Geomorphic location: Alluvial bar 
Alluvial thickness: At least 33' 
Saturated thickness: 23' --------------------
Total depth of well: 31' --------------------
Water level at completion: 2' -------
Type of annular pack: __ C_o_l_l_a_p_s_e ________ _ 

LOG OF BORING NO. 95 ---------------
Rig type: CME-55 -----------------------
Boring type: 12" HSA --------------------
Elevation: ---------------------

Casing 
Type and size: 4" PVC ------------------
Total length: 32'6" 

~~~-------------
Perforated interval: 31' to 21' 

factory slots & Mirafi 

Depth 

0-4' 

*USC 
sw 

Description Remarks 

4' -33' GC 

sand & gravel, predominantly 
fine sand, tabular gravel, 
we 11 g r ad e d , s om e s i 1 t , s u b­
angular to subrounded, non­
plastic, brown 

sand & gravel, considerable 
silt & clay, gap graded, sub­
rounded to subangular, low 
plasticity, brown 

moist 

very moist at 
4' to 10' 

saturated at 
10' to 33' 

*Unified Soil Classification Stopped auger at 33' ---------------
Auger refused at ------------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 

B Job No. ES0-77 

Date & time started: 6-11-80, 1:30pm 
Date & time completed: 6-16-80, 3:45pm 
Location: --------------------------------
Geomorphic location: Flank of alluvial 

channel 
Alluvial thickness: At least 16'6" 
Saturated thickness: 13'6" --------------------
Total depth of well: 16 '6" --------------------
Water level at completion: 8' -------
Type of annular pack: Natural backfill 

LOG OF BORING NO. 96 -------
Rig type: __ CM __ E_-_55 ______________ _ 

Boring type: 6~" HSA 
--~------------~--

Elevation: ----------------------
Casing 

Type · and size: 2" PVC ------------------
Total length: 17'6" 

~-----------------
Perforated interval: 12 '6" to 

2'6" 

Depth 

0-16~' 

*USC 
SM 

Description Remarks 
moist at 0-2' 
very moist at 

2' to 3' 
saturated at 

3' to 16~' 

silty sand, considerable me­
dium, angular to subrounded 
gravel, well graded, nonplas­
tic, brown 

*Unified Soil Classification Stopped auger at 
Auger refused at 

16'6" ------------
-------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Date & time started: 5-29-80, 10:30am 
Date & time completed: 5-29-80, 1:30pm 
Location: 

LOG OF BORING NO. 98 ---------------
Rig type: __ CM_I_E_-_5_5 ____________ ___ 

-------------------------------- Boring type: 6~" HSA 
--~----------------

Geomorphic location: Alluvial terrace Elevation: -----------------------
Alluvial thickness: At least 22'6" 
Saturated thickness: 1'6" 

Casing 

Type and size: 2_" PVC --------------------------------------
Total depth of well: 22 '6" -------------------- Total length: 23'6" 

~~~-------------
w at e r 1 eve 1 at · com p 1 e t i on : 2 0 ' 6 " ------- Perforated interval: 12'6" to 
Type of annular pack: Natural backfill '21 '6" 

Depth 

0-14' 

14'-21' 

21'-22~' 

*USC 

SM 

CL 

CH 

Description 

silty sand, predominantly 
fine, occasional angular 
gravel, nonplastic, light 
brown 

silty clay, occasional fine 
sand & angular gravel, medi­
um plasticity, dark brown 

clay, occasional silt, medium 
to high plasticity, dark gray­
ish-brown 

Remarks 

slightly moist 

very moist 

saturated 

*Unified Soil Classification Stopped auger at ---------------
Auger refused at -------------22'6" 



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 

· · -~B Job No. E80-77 

Date & time started: 6-1-80, 9:40am 

Date & time completed: 6-1-80, 11:20am 
Location: 

LOG OF BORING NO. 99 -------------
Rig type: CME-55 ---------------

-------------------------------- Boring type: 6~" HSA 
--~----------------

Elevation: Geomorphic location: Alluvial terrace -----------------------
Alluvial thickness: At least 26' 
Saturated thickness: 8' --------------------

Casing 
Type and size: 2" PVC ------------------

Total depth of well: 26' -------------------- Total length: 27' -------------------
Water level at completion: 14'2" Perforated interval: 17' to 25' -----------
Type of annular pack: Natural fill 

Depth 
0-4' 

4'- 8' 

8'-13' 

13'-14' 

14'-15' 

15'-17' 

17'-26' 

*USC 
SM 

CL 

sc 

CL 

GP 

CL 

CL 

Description 
silty sand, some clay, poor­
ly, graded, nonplastic, light 
brown 

sandy clay, some silt, low to 
medium plasticity, dark brown 

clayey sand, some silt & grav­
el, subrounded, low plasticity, 
light brown 

sandy clay, some silt, trace 
of gravel, subrounded, low to 
medium plasticity, dark brown 

coal gravel lenses, black 

sandy clay, considerable grav­
el, some silt, subrounded, low 
to medium plasticity, brown 

silty clay, some sand, fine, 
low to medium plasticity, gray 

note: hard rock at 23'; gray 
sandstone 

Remarks 
moist 

moist 

slightly moist 

moist 

moist to 
very moist 

moist 

moist 
saturated at 18' 

nified Soil Classification Stopped auger at -------------26' 
Auger refused at -----------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Page 1 of 2 
Date & time started: 5-31-80, 3:30pm 

Date & time completed: 5-31-80, 5:15pm 
Location: 

LOG OF BORING NO. 100 --------
Rig type: CME-55 -----------------

------------------------------------- Boring type: 6~" HSA 
-~----------

Elevation: ---------------------------Geomorphic location: Alluvial terrace 
Alluvial thickness: At least 35' 
Saturated thickness: 8' 

Casing 
Type and size: 2" PVC --------------------- ---------------------

Total depth of well: 35' ----------------------- Total length: 36' 
-------------------------

Water level at completion: 27' Perforated interval: 23' to 33' ---------------
Type of annular pack: Natural fill 

Depth 

0-5' 

5'-15' 

15'-20' 

20'-24' 

24'-25' 

*USC 

CL 

CL 

sc 

SM 

CL 

Description 

silty clay, some sand, fine, 
low to medium plasticity, dark 
brown 

sandy clay, some silt, fine, 
low to medium plasticity, light 
brown 

clayey sand, some silt & grav­
el, poorly graded, subrounded, 
low to medium plasticity, dark 
brown 

silty sand, some clay & gravel, 
predominantly fine, low plas­
ticity, dark brown 

silty clay, some sand, fine, 
low to medium plasticity, dark 
brown .. 

I 

Remarks 

moist 

slightly moist 
note: cobble at 

10' 

slightly moist 
note: subrounded 

gravel at 18' 
to 20' 

slightly moist 

moist 

:~1 SERGENT, HAUSKINS & BECKWITH A- J g 
- 1, .6.' B I 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 

3 Job No. E80-77 

Date & time started: 5-31-80, 3:30pm 
Date & time completed: 5-31-80, 5:15pm 

Location: -------------------------------
Geomorphic location: Alluvial terrace 
Alluvial thickness: At least 35' 
Saturated thickness: 8' --------------------
Total depth of well: __ 3_5_' ______________ _ 

Water level at completion: 27' ------------
Type of annular pack: Natural fill 

Page 2 of 2 

LOG OF BORING NO. 100 ------------
Rig type: __ C_M_E_-_5_5 ____________ __ 

Boring type: 6~" HSA 
--~----------------

Elevation: ----------------------
Casing 

Type and size: 2" PVC ------------------
Total length: 36' 

~-----------------
Pe~forated interval: 23' to 33' 

Depth 
25'-35' 

*USC 
CL 

Description Remarks 
moist at 25' to 

29' 
sandy clay, some silt, fine, 
low plasticity, brown 

note: gray layered claystone 
& sandstone at 35' 

very moist at 29' 
to 31' 

saturated at 31' 
to 35' 

*Unified Soil Classification Stopped auger at ------------
Auger refused at 35' 



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Page 1 of 2 
Date & time started: 5-30-80, 2:30pm 
Date & time completed: 5-30-80, 4:30pm 
Location: 

LOG OF BORING NO. 101 --------
Rig type: __ CM_E __ -5_5 ______________ _ 

Boring type: 6~" HSA ------------------ --~--------------
Elevation: ----------------------Geomorphic location: Alluvial terrace 

Alluvial thickness: At least 27' 
Saturated thickness: 11' 

Casing 
Type and size: 2" PVC ------------------- ------------------

Total depth of well: 27' -------------------- Total length: __ 2_7_' ____________ __ 

Water level at completion: 11~' __ ___,;;;....._ ___ __ Perforated interval: 10' to 25' 
Type of annular pack: Natural fill 

Depth 

0-4~' 

4~'-10' 

10'-13' 

13'-15' 

15'-23' 

23'-26~' 

*USC 
CL 

CL 

CL 

CL 

CL 

CL 

Description 

silty clay, some sand, low to 
medium plasticity, dark brown 

silty clay, some sand & gravel, 
low plasticity, light brown 

silty clay, considerable sand, 
some gravel, angular, low to 
medium plasticity, dark brown 

sandy, silty clay, some grav­
el, angular, low to medium 
plasticity, brown 

sandy, silty clay, some grav­
el, low to medium plasticity, 
dark brown 

silty clay, some sand & grav­
el, subrounded, medium plas­
ticity, black 

l 

Remarks 
moist 

slightly moist 
note: gravel at 

13' 

moist 

very moist 
saturated at 15' 

saturated 

saturated 

_ ~ SERGENT, HAUSKINS & BECKWITH 
j # B I CONSULTING GEOTECHNICAL ENGINEERS -

1
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Date & time started: 5-30-80, 2:30pm 

Date & time completed: 5-30-80, 4:30pm 
Location: --------------------------------
Geomorphic location: Alluvial terrae~ 
Alluvial thickness: At least 27' 

Saturated thickness: 11' --------------------
Total depth of well: 27' --------------------
Water level at completion: 11~' _ ____;;; ____ _ 
Type of annular pack: Natural fill 

Page 2 of 2 

LOG OF BORING NO. 101 -------------
Rig type: CME-55 

-------------------------------------------
Boring type: 6~" HSA 

---~---------------------------
Elevation: -------------------------

Casing 

Type and s i z e : 2 " PVC ---------------
Total length: 27' -----------------
Perforated interval: 10' to 25' 

Depth 

26~'-27' 

*USC 
CL 

Description Remarks 

saturated silty clay, some sand, low to 
medium plasticity, gray 

note: 2" thick piece of sand­
stone in sampler at 27' 

*Unified Soil Classification 
2' blank 

Stopped auger at 
Auger refused at 

____ .....;..._ ________ _ 
27' 

15' slotted -------------
10' blank 

' _ l[f;J SERGENT, HAUSKINS & BECKWITH 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Date & time started: 6-2-80, 9:30am 

Date & time completed: 6-2-80, 3:15pm 
Location: --------------------------------
Geomorphic location: Alluvial bar 
Alluvial thickness: At least 40' 
Saturated thickness: 25' ----------------------
Total depth of well: 39'6" ----------------------
Water level at completion: 21 -------
Type of annular pack: Natural backfill 

LOG OF BORING NO. 102 -------
Rig type:_C_M_E_-_5_5 ____________________ __ 

Boring type: 6~" HSA 
--~----------------

Elevation: ----------------------
Casing 

Type and size: 2" PVC ------------------
Total length: 40'6" -------------------
Perforated interval: 35' to 15' 

Depth 
0-15' 

*USC 
GM 

Description 
silty sand & gravel, pre­
dominantly fine sand, sub­
rounded, nonplastic, brown 

Remarks 
slightly moist 

at 0-5' 
moist at 5' 

15'-35' SM 

35'-40' SM 

silty sand, predominantly 
fine, nonplastic, brown 

silty sand, considerable 
clay, low plasticity, brown · 

to 15' 

saturated 

saturated 

*Unified Soil Classification Stopped auger at --------
Auger refused at 40' --------

_I_ 
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-t- ~HOENI• • ALBUQUE"QUE e SANTA FE 

A-41 



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
~ Job No. E80-77 

Date & time started: 6-3-80, 4:00pm 

Date & time completed: 6-3-80, 5:15pm 

Location: 

LOG OF BORING NO. 103 ---------------
Rig type: CME-55 -----------------------

--------------------------------- Boring type: 6~" HSA 
--~----------------

Geomorphic location: Alluvial bar Elevation: ----------------------
Alluvial thickness: 21' --------------------- Casing 
Saturated thickness: 10' at 11' to 21' Type and size: __ 2_" __ P_V_C __________ _ 

Total depth of well: 25' -------------------- Total length: __ 2_6_' ______________ _ 

Water level at completion: 20' Perforated interval: 21' to 11' --------------
Type of annular pack: Natural backfill 

Depth 
0-11' 

11'-13' 

13'-15' 

15'-20' 

20'-21' 

21'-25' 

*USC 
GM 

sc 

CL 

sc 

Description 
silty sand & gravel, predomi­
nantly very fine silty sand, 
well graded, subangular to 
subrounded, brown 

clayey sand, some gravel, 
low to medium plasticity 
grayish-brown 

silty clay, some very fine 
sand & gravel, subangular 
to subrounded, medium plas­
ticity, brown 

clayey sand - no returns 

claystone, gray 

sandstone, light brown 

Remarks 
dry at 0-1' 
moist at 1' to 7' 
very moist at 7' 

to 11' 

saturated 

saturated 

very saturated 

moist 
very firm 

slightly moist 
hard 

*Unified Soil Classification Stopped auger at -----------
Auger refused at 25' 



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. ES0-77 

LOG OF BORING NO. 104 Date & time started: 6-2-80, 3:40pm 
Date & time completed: 6-2-80, 5:30pm 
Location: 

---------------
Rig type: ____ CM __ E_-_55 ______________ _ 

-------------------------------- Boring type: 6~" HSA 
~~--~~----------

Elevation: Geomorphic location: Flank of alluvial ----------------------
channel 

Alluvial thickness: At least 35' 
Saturated thickness: At least 6' 

Total depth of well: 39~ 

Casing 

Type and size: 2" PVC ------------------
-------------------- Total length: 40' 

--~---------------
Water level at completion: 19' ------------ Perforated interval: 17' to 32' 

Type of annular pack: Natural fill 

Depth 

0-7' 

7'-13' 

13'-20' 

20'-29' 

29'-35' 

*USC 
SM 

SM 

SM 

CL 

CL 

Description 
sand, considerable gravel, 
some silt, well graded, sub­
rounded, nonplastic, light 
brown 

sand, considerable gravel, 
some silt & clay, well graded, 
subrounded, nonplastic, green­
ish-brown 

silty sand, some gravel, pre­
dominantly fine, subrounded, 
nonplastic, grayish-brown 

silty, sandy clay, considerable 
gravel, well graded, low plas­
ticity, reddish-brown 

sandy cl ay, some silt, fine, 
low to medium plasticity, gray 

note: black at 30' to 35' 

*Unified Soil Classification 

Remarks 

moist 
soft 

moist 
soft 

moist 
soft 

moist 
soft 
note: increase 

i.n moisture 
at 25', f i rm 
at 28' to 29' 

satura t ed 
firm 

35' Stopped auger at --------------
Auger refused at --------

I 

~~~ - ! ,-:,' 1:11 ~---------------
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 

- ~B Job No. ES0-77 

Date & time started: 6-2-80, 8:45am 

Date & time completed: 6-2-80, 12:1Spm 

Location: 

LOG OF BORING NO. 105 ---------------
Rig type: __ CM __ E_-_5_5 ____________ ___ 

--------------------------------- Boring type: 6~" HSA 
--~---------------

Geomorphic location: Alluvial channel Elevation: -------------------
Alluvial thickness: At least 25' 
Saturated thickness: 5' at 15' to 20' 
Total depth of well: 25' --------------------

Casing 
Type and size: 2" PVC ------------------
Total length: 26' -------------------

Water level at completion: none ------------ Perforated interval: 18' to 25' 
Type of annular pack: Natural fill Note: first boring refused at 

15', second boring refused at 
7' 

Depth 

0-8' 

8'-10' 

10'-25' 

*USC 
SM 

SM 

CL 

Description 
silty sand, considerable grav­
el, well graded, subangular to 
subrounded, nonplastic, light 
brown 

note: 4" gray sandstone pieces 
at 9' 

silty sand, considerable grav­
el, some clay, subangular to 
subrounded, well graded, low 
plasticity, dark brown 

silty clay, considerable grav­
el, some sand, subangular to 
subrounded, medium plasticity, 
olive gray to gray 

note: large pieces of sandstone 
at 15' 

moist 
firm 

moist 
firm 

Remarks 

very moist 
firm 
very saturated 

at 15' to 20' 
slightly moist 

at 20' to 25' 

*Unified Soil Classification Stopped auger at 2 5 ' -----------
Auger refused at 25' 



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. EB0-77 

Date & time started: 6-2-80, 1:20pm 
Date & time completed: 6-2-80, 2:45pm 

Location: 

LOG OF BORING NO. 106 -------
Rig type: __ CM __ E_-_55 ______________ _ 

-------------------------------- Boring type: 6~" HSA 
-~-----------------

Geomorphic location: Alluvial terrace Elevation: ----------------------
Alluvial thickness: At least 20' 
Saturated thickness: 3' 

Casing 
Type and size: 2" PVC -------------------- -----------------

Total depth of well: 20' Total length:~2~1-' ______ __ --------------------
Water level at completion: 4'6" ------------ Perforated interval: 8' to 18' 
Type of annular pack: Natural fill 

Depth 
0- 5' 

5' - 12' 

12'-17' 

17'-20' 

*USC 
SM 

SM 

CL 

CL 

Description 
silty sand, considerable grav­
el, well graded, angular t9 
subangular, nonplastic, brown 

silty sand, considerable grav­
el, some clay, well graded, 
angular to subrounded, non­
plastic, dark brown 

silty clay, some sand, trace 
of gravel, subrounded, medium 
plasticity, dark gray 

silty clay, considerable grav­
el, medium plasticity, black­
ish-gray 

moist 
soft 

moist 
soft 

Remarks 

note: very moist 
at 10' 

moist 
firm 
note: very moist 

at 15' 

saturated 
firm 

*Unified Soil Classification Stopped auger at 20' -------
Auger refused at -------

-'l><l' SERGENT, HAUSKINS & BECKWITH 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 

.B Job No. E80-77 

LOG OF BORING NO. 107 Date & time started: 6-15-80, 9:00am 
Date & time completed: 6-15-80, 12:00pm 
Location: 

--------
Rig type: __ CM __ E_-_55 ______________ _ 

---------------------------- Boring type:_1_2_" __ H_S_A __________ __ 

Elevation: Geomorphic location: Alluvial terrace ----------------------
Alluvial thickness: At least 38' 
Saturated thickness: 18' --------------

Casing 
Type and size: 4" PVC -----------------

Total depth of well: __ 3_8_' ______________ _ Total length: 39'6" ------------------
Water level at completion: 22' Perforated interval: 38' to 28' ------------
Type of annular pack: Gravel pack, 

20' to 12' 

Depth 
0-20' 

20'-23' 

23'-33' 

33'-38' 

*USC 
CL 

CL 

CL 

SM 

Description 
silty clay, some fine sand, 
medium plasticity, light brown 
to dark brown 

silty clay, considerable fine 
sand, medium plasticity, brown 

silty clay, some sand, medium 
plasticity, dark brown 

silt, clay & sand, low plas­
ticity, brown 

*Unified Soil Classification 

Remarks 
dry at 0-1' 
moist at 1' to 4' 
dry at 4' to 16' 
moist at 16' 

20' 

saturated at 20' 
to 23' 

very moist 

very saturated 

38' Stopped auger at ----------
Auger refused at ----------

-:l%1: _S_ER_c~-"~-~-,:-:"H_• A-.~-0~-:-I.N_"~-.&-L E-~-~-~,-:~-5-IT_H A-4 
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Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Date & time started: 5-31-80, lO:OOam 

Date & time completed: 5-31-80, 12:00pm 
Location: 

LOG OF BORING NO. 108 -------
Rig type: __ CM __ E_-_5_5 ____________ __ 

-------------------------------- Boring type: 6~" HSA 
--~~-------------

Geomorphic location: Alluvial terrace Elevation: ----------------------
Alluvial thickness: At least 45' 
Saturated thickness: 6' 

Casing 

Type and size: 2" PVC -------------------- ------------------
Total depth of well: 45' Total length: 46' ---------------------------------------
Water level at completion: 32' ---------- Perforated interval: 28' to 43' 
Type of annular pack: Natural fill Ndte: Ring sample at 24' to 25' 

Frame No. 26: clay mottled with 
gray & brown, also sandstone 
pieces 

Depth 

0-2' 

2'- 12' 

12'-15' 

15'-17' 

17'-35' 

35'-45' 

*USC 

CL 

CL 

SM 

S~1 

CL 

CL 

Description 

silty clay, some sand, fine, 
low to medium plasticity, 
dark brown 

silty clay, considerable sand, 
fine, poorly graded, low plas­
ticity, light brown 

silty sand, trace of clay, 
uniform, predominantly fine, 
nonplastic, brown 

silty sand, trace of clay & 
coarse sand, uniform, pre­
dominantly fine, nonplastic, 
tan 

silty, sandy clay, predomi­
nantly fine, low to medium 
plasticity, dark brown 

silty clay, some sand, pre­
dominantly fine, medium plas­
ticity, dark brown & gray 

Remarks 

moist 

slightly moist 
note: trace of 

gravel at 8' 

slightly moist 

slightly moist 

moist · 

moist 
saturated at 39' 

45' 

*Unified Soil Classification Stopped auger at _______ 4_5_' ____ __ 

Auger refused at --------------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
N~vajo County, Arizona 

8 Job No. ES0-77 

Date & time started: 5-31-80, 1Z:40pm 
Date & time completed: 5-31-80, 2:45pm 
Location: 

LOG OF BORING NO. 109 -------
Rig type :_CM_E_-_5_5 ______ _ 

-------------------------------- Boring type: 6h" HSA 
--~----------------

Geomorphic location: Alluvial terrace Elevation: ---------------------
Alluvial thickness: At least 40' 
Saturated thickness: 5' 

Casing 
Type and size: 2" PVC ------------------- ------------------

Total depth of well: 40' -------------------- Total length:_4_1_' _______ _ 

Water level at completion: 33' -------- Perforated interval: 28' to 38' 
Note: spoon at 30' to 31.6", 
silty sand, 

Type of annular pack: Natural fill 

Depth 
0-5' 

5'-24' 

24'-29' 

29'-31' 

31'-40' 

*USC 
CL 

CL 

sc 

CL 

SM 

Frame No. 27 

Description 
sandy clay, some silt, fine, 
low to medium plasticity, 
brown 

silty clay, some sand, fine, 
slightly cemented, low to me­
dium plasticity, light brown 

clayey sand, some silt, fine, 
low to medium plasticity, 
light brown 

silty clay, some sand, fine, 
low to medium plasticity, dark 
brown 

silty sand, some clay, fine, 
poorly graded, nonplastic, 
brown 

Remarks 
moist 

slightly moist 

slightly moist 

moist 

saturated at 35' 

*Unified Soil Classification Stopped auger at 40' -------
Auger refused at -------



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
Navajo County, Arizona 
SHB Job No. E80-77 

Date & time started: 6-12-80, 9:30am 
Date & time completed: 6-12-80, !1:30am 
Location: 

LOG OF BORING NO. 110 --------
Rig type: __ CM __ E_-5_5 ______________ _ 

------------------------------- Boring type: · 6~" HSA 
-~--------------

Elevation: ----------------------Geomorphic location: Alluvial terrace 
Alluvial thickness : At least 40' 
Saturated thickness: none ----------------

Casing 
Type and size: 2" PVC ----------

Total depth of well: 40' ------------- Total length: 41' -------------
Perforated interval: 27' to 37' Water level at completion: none -------

Type of annular pack: Natural fill 

Depth 
0-4' 

4'-19' 

19'-26' 

26'-40' 

*USC 
CL 

CL 

CL 

CL 

Description 
silty clay, some sand, medium 
plasticity, dark brown 

silty clay, some sand, weak­
ly cemented, low plasticity, 
olive-brown 

silty clay, some sand, medi­
um plasticity, light brown 

silty clay, considerable fine 
sand, low plasticity, light 
brown 

note: no cuttings at 30' to 
40', tight hole 

moist 
firm 

Remarks 

slightly moist 
firm 

slightly moist 
firm 

slightly moist 
firm 

*Unified Soil Classification Stopped auger at ------------
Auger refused at 40' 



Alluvial Monitoring Wells 
Black Mesa - Kayenta Mines 
Peabody Coal Company 
u ~ vajo County, Arizona 

B Job No. ES0-77 

Date & time started: 6-2-80, 4:15pm 

Date & time comp~eted: 6-2-80, 5:00pm 
Location: 

LOG OF BORING NO. 114 --------------
Rig type: CME-55 

~----------------------

--------------------------------- Boring type: 6~" HSA 
--~----------------

Geomorphic location: Alluvial terrace Elevation: ----------------------
Alluvial thickness: 14' Casing 

Type and size: 2" PVC 
---------------------

Saturated thickness: 0 -------------------- ------------------
Total depth of well: 15' -------------------- Total length:~l-6_'---------------
Water level at completion: none ------------- Perforated interval: 14' to 10' 
Type of annular pack: Natural backfill 

Depth 
0-11' 

11'-14' 

14'-15' 

*USC 
SM 

SM 

Description 
silty sand, predominantly 
fine, subrounded, nonplas­
tic to low plasticity, light 
brown 

silty sand, predominantly fine, 
some claystone & coal gravel, 
nonplastic to low plasticity, 
grayish-brown to black to brown 

sandstone, predominantly very 
fine, tabular, argillaceous & 
carbonaceous 

note: spoon sampler refused at 
15' - 50/1" 

Remarks 
slightly moist 

slightly moist 

dry 
hard 

*Unified Soil Classification Stopped auger at --------------
Auger refused at 15' 



Date & time started: 6-24-84 1:05 p.m. 

Date & time completed: 6-24-84 3:00 p.m. 

Location: 
-----------------------------------

Geomorphic location: Alluvial Channel 

Alluvial thickness: ~· 
--~------------------

Saturated thickness: none 
----~----------------

Total depth of well: 40' 
--~------------------

Water level at completion: 33' 11" 

LOG OF BORING NO. 114 R -------------------
Rig type: CME-75 ----------------------------
Boring type: 6~" HSA 

--~~-------------------
Elevation: ---------------------------

Casing 

Type & size: 2" PVC -------------------------
Total length: 40' ------------------------
Perforated interval: 20' to 40' 

Type of annular pack: Sand 
--~~~-------------------------------------------------------

Depth 

0-9' 

9' -18' 

18' -21' 

21'-26' 

26' -31' 

31' -36' 

)6' -41 I 

41' 

*USC 

GP 

CL 

Description 

Sand & gravel, trace 
of silt & clay, subrounded, 
nonplastic, brown 

Coal with thin stratifications 
of shale 

Shale, weathered, moderately 
hard, dark gray 

Coal seam 

Shale, cuttings are sandy 
clays of medium plasticity 

Coal 

Shale 

Sandstone 

Remarks 

dry 

moist 

very moist 

*Unified Soil Classification Stopped auger at ----------------Auger refused at 41' ----------------

_ !~J _sE_R_G_E_N_T._H_A_U_SK_I_NS_&_B_E_C_KW_I_T_H 
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Date & time started: 6-23-84 7:30 a.m. 

Date & time completed: 6-23-84 ~:30 a.m. 

Location: 
-----------------------------------

Geomorphic location: Alluvial Channel 

Alluvial thickness: At least SO' 

Saturated thicknes~: 42' 7" -----------------------
Total depth of well: 49' -----------------------
~.Jat~r level at completion: 6' 5" ----------------

LOG OF BORING NO. llOR 

Rig type: CME-7S 

Boring type: 5~" HSA 

Elevation: 

Casing 

Type & size: 2" PVC 

Total length: 49' 6" 

Perforated interval: 3' to 49' 6" 

Type of annular pack: Sand ---------------------------------------------------------------

Depth *USC Description Remarks 

0-7' sc Clayey sand, some coarse moist 
sand & fine grave 1, low 
plasticit~r, brown 

~· -SO' CL Silty clay, some sand, very moist at S' I 

medium plasticity, brown 
saturated at 6' 

*Un~fied Soil Classification 50' Stopped auger at ----------------Auger refused at 
----~----------

l 
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Date & time started: ~-21-84 12:20 p.m. 

Dace & time completed: 6-21-84 4:00 p.m. 

Location: -----------------------------------
Geomorphic location: Alluvial Channel 

Alluvial thickness: At least 49' 6" 

Saturated thicknesa: 38'4" 
--~------------------

Total depth of well: 49' 
--~------------------

Water level at completion: 10' 8" ----------------

LOG OF BORING NO. 107R -------------------
Rig type: CME-75 -----------------------------
Boring type: 12" HSA -------------------------
Elevation: ---------------------------

Casing 

Type & size: 4" PVC 
------~-----------------

Total length: 49' ------------------------
Perforated interval: 9' to 49' 

Type of annular pack: Sand ---------------------------------------------------------------

Depth *USC Description Remarks 

0-12' GP Sandy gravel, occasionally moist 
grading to gra,le lly sand, 
trace of silt, nonplastic, 
brawn 

12' - SC/CL Clayey sand, occasionally very moist at 7' 
49' 6" grading to sandy clay, 

low to medium plasticity saturated at 12' 

*U~ified Soil Classification .!.9' 11" Stopped auger at ----------------Auger refused at ----------------

I 

:[81: _s_~-:-~-.E-~-:-~~-:-:~-~-.~-,;-.~N-1·:-:-~-_;.:-~-~-~-:-~-~-H-
1 
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Date & time started: ~-24-84 10:00 a.m. 

Date & time completed: 6-24-84 12:30 o.m. 

Location: 

LOG OF BORING NO. 100 R ---------------------
Rig typ~: CME-75 ------------------------------
Boring type: 5~" ESA ------------------------------------ ----~--------------------

Geomorphic location: Alluvial Terrace 

All·1via.l thickness: A.t least 40' 

Elevation: 
-----------------------------

Casing 

Type & size: 2" PVC Saturated thicknes .;: 24' 6" ------------------------ --------------------------
Total depth of well: 40' 

----------------------- Total length: 40' -------------------------
Perforated interval: 10' to 40' Wat2r level at completion: 15' 6" -----------------

Type of annular pack: Sand 
------------------------------------------------------------------

Depth 

0-9' 

)' -12' 

l2' -13' 

13' -18' 

29' -40' 

*USC 

SM 

CL 

sc 

CL 

GC 

Description 

Silty sand, (occasionally 
graa1ng to sandy silt), 
some clay, low plasticity, 
brown 

Silty clay, some silt, 
medium plasticity, 
brown 

Clayey sand, well graded, 
low to ~edium plasticity, 
dark brown 

Sandy clay, so~e silt, 
medium p last ici ty, dark 
brown 

Clayey sand, well ~raded, 
low to ~edium plasticity, 
dark brown 

Clavev sand & gravel, low 
plasticity, brown 

Remarks 

dry 

moist 

moist 

very moist 

saturated at 16' 

*Unified Soil Classification Stopped auger at -----------------Auger refused at -----------------40' 

l .,;- ~~ 
-.k::_" 9_, .. -----------------------------1 CON5Ul.T f ._G GEOTE.::HNICAL eNGINEERS 

~ "'"' n~='"N'X • 41. AUOUEROU£ e S ANTA FE 

SERGENT, HAUSKINS & BECKWITH 
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Date & time started: 6-25-84 7:45 a.m. 

Date & time completed: 6-25-84 10:15 a.m. 

Location: 
------------------------------------

Geomorphic location: Alluvial Channel 

Alluvial thickness: At least 33' 

Saturated thickness: 25' 10" 
--~--------------------

Total depth of well: 12' ------------------------
Water level at completion: 7' 2" 

--~~-----------

LOG OF BORING N0. _______ 8~4_R ______ __ 

Rig typ~:--~C~ME~-~7~5-----------------­

Boring type:--~1~2~'-'~H~S~A~-------------­

Elevation: ----------------------------
Casing 

Type & size: ___ 4_'_'_P~V-'~C ________________ _ 

Total length:--~1~2~'-----------------­
Perforated interva 1: 3' to 32' 

Ty?e of annular pack: Sand 
--~~~-----------------------------------------------------

Depth 

O-S' 

5' -33' 

*USC 

SM 

GM 

Description 

Silty sand, poorly 
graded, very low 
plasticity to nonplastic, 
brown 

Sand & gravel, some silt, 
trace of cobbles, (cobbles 
increase with depth), 
nonplastic, brown 

Remarks 

slightly moist 

very moist 

saturated at 7' 

*Pnified Soil Classification Stopped auger at ________ 3_3_' ______ _ 
Auger refused at 

-----------------

l 

-:l%'1: __ s_E_~-~-N~-~-L:-~N-:-:-~-os_T~-C~H-:-~-"&_L_E~-~ ~-~~-EK_E~-s-'T_H_ 
- t- PHOENIX • ALCIUQUERQUE e ,;ANTA .. E 
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Date & time started: 6-25-84 11:00 a.m. 

Date & time completed: 6-25-84 1'2:15 p.m. 

Location: 

LOG OF BORING NO. 74R 
--------------------

Rig typ~: CME-75 
------------------------------

Boring type: 6~" HSA ------------------------------------ --------------------------
Elevation: ----------------------------G~ ·:'morphic location: Alluvial Terrace 

Alluvial thickness: '22' ------------------------
Saturated thicknes~: none -----------------------

Casing 

Type & size: 2" PVC --------------------------
To:al depth of well: 14' ------------------------ Total length: 14' -------------------------

Perforated interval: .9' 6" to 19' 6" ~-later level at completion: 19' 6" -----------------
Type of annular pack: ~and ------------------------------------------------------------------

Depth 

0-8' 

3' -22' 

22' -34' 

*USC 

SM 

GP/GM 

Description 

Silty sand, poorly 
graded, trace of clay, 
nonplastic to low 
plasticity, light brown 

Sand & gravel~ considerable 
medium & coarse sand, 
occasionally some silt, 
nonplastic, brown 

Sandstone & shale, 
interbedded, weathered~ 
moderately hard, brown 
to dark gr.:1y 

Remarks 

s l i gh t 1 :1 mo is t 

moist 

saturated at 25' 

C:.:: ti:1gs were not saturated until approximately 25'. Therefore, water appears 
t ~ be from wepo formation and not alluvium. 

·-< r:.-..i:ied Soil Classification Stopped .:~uger at 
------~~-------Auger refused at 34' -----------------

1 

-:lXJ: __ S_E_~-~-.[-,~-LT_T~-~-c A_G -~-~-:-~-N-~-.~-£-~-~-,~-,K-,~-5-IT_H_ A- 13 



Date & time started: ~-25-84 12:~5 p.m. 

Date & time completed: 6-25-84 1:50 o.m. 

Location: 
-----------------------------------

Geomorphic location: Alluvial Channel 

Alluvial thickness: 21' 
------------------------

Saturated .thickness: 5' 
--~------------------

Total depth of well: 20' 6" ----------------------
Water level at completion: 16' 

--~------------

LOG OF BORING NO. 70 R 

Rig type: C1E-75 

Boring type: 6~" HSA 

Elevation: 

Casing 

Type & size: 2" PVC 

Total length: 20' 6" 

Perforated interval: 10' 6" . to 20' 6" 

Type of annular pack: 3and 
--~-----------------------------------------------------------

Depth 

0-7' 

7' -16' 

16' -21' 

..,, , _..,.,, -· _._ 

Z2' -23' 

*USC 

SM 

GM 

CL 

*Unified Soil Cl~ssification 

Description 

Silty sand, poorly 
graded, nonplastic, 
brown 

Sand & gravel, fine 
sand, some s i 1 t, 
nonplastic, brown 

Sandy clay, considerable 
fine sand, low plasticity, 
brown 

Sandstone 

Coal 

Remarks 

dry 

moist 

saturated at 16' 

Stopped auger at 
--------~------Auger refused at ~3' ----------------

A-12 



Date & time started: 5-23-84 9:50 a.m. 

Date & time completed: 6-23-84 1':45 p.m. 

Location: ----------------------------------
Geomorphic location: Alluvial Channel 

Al L ~vial thickness: At least 29' 

Saturated thickness: 10' 4" 
--~------------------

Total depth of well:. '29' -----------------------
Water level at completion: 18' 8" ----------------

LOG OF BORING NO. 33R -------------------
Rig typ~: CME-75 ---------------------------
Boring type: 12" HSA 

--------~---------------
Elevation: --------------------------

Casing 

Type & size: 4" PVC -------------------------
Total length: '29' ------------------------
Perforated interval: 9' to 29' 

Type of annular pack: Sand --------------------------------------------------------------

Depth *USC Description Remarks 

0-12' SP Gravelly sand, some moist 
clay, poorly graded, 
low plasticity 

12' -29' CL Sandy clay, some moist 
silt, medium 
plasticit~r, brown 

saturated at 18' 
to 29' 

*Unified Soil Classification 29' Stopped auger at ----------------Auger refused at ----------------

A-ll 



Date & time started: 6-24-84 3:10 o.m. 

Date & time completed: 6-24-84 6:00 p.m. 

Location: -----------------------------------
Geomorphic location: Alluvial Channel 

All uvial thickness: ~t least 38' 

Sr.1turated thicknes .;: 18' 
--~------------------

To t al depth of well: 18' 
--~------------------

Wat=r level at completion: 20' 
--~------------

LOG OF BORING N0. ___ ___;;..3...;;.1R ___ _ 

Rig type: ___ c~ __ -__ 75~----------------
Boring type:--~1~2~'-'~H~S~A~-------------­

Elevation: ---------------------------
Casing 

Type & size: __ ~3-'_'~P~V_C ________________ _ 

Total length: ___ 1_8_' ________________ __ 

Perforated interval: 8' to 38' 

Ty?P. of annular pack: Sand & gravel (native material caved on auger removal) 

Depth 

0-38' 

*USC 

G"~ /GP 

*Uni f i ed So il Cla ssification 

Description 

Sand & gravel, well 
to poorly graded, 
considerable cobbles 
wi th depth, subrounded, 
nonplastic, brown 

Remarks 

slightly moist 

very moist at 18' 

saturated at 20' 

Stopped auger at ______ ~3~8~'-------
Auger refused at ----------------

:[Bj_s :-_~ . ,: _S_E_RG_E_N-.,~-~~~-~~-~-~.-~~-. ~-~~-~-~-,.N-~~-A~_K_W_I_TH_ 
- "W(JE.Jrrfla · • l d L'OI•E:: M.J\.,E • :;AI'IIIf& ~~ . ~ 4l r ~~~ f •.: ,r. · E1. PASO 

! 
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Alluvial Monitoring Well Lithologic Logs and Completions 
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PEABODY WESTERN COAL COMPANY 
MONITOR WELL LITHOLOGIC LOG 

Page 1 I 2 



PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

Page 2 I 2 '' 

Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium -------------------Drilling Fluid: None Completion Date: 08/20/88 
Total Depth: 43.0 ft 

Borehole Diameter: 

Surface: 12.0-inch From: 0.0 -------
Intermediate: From: -------
Production Zone: 12.0-inch From: 21.5 

Casing Specifications: Blank 

1. Surface: 4-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

-------------------

To: 21 .5 
To: ----
To: 41.4 

1. Type: 4-inch schedule 40 PVC (Triloc) screen with 0.020-inch slots 

2. Type: 

Blank Intervals: 
From 0.0 To 21 .5 From 25.5 To · 26.5 From 30.5 To 36.5 From 40.5 To 41.4 

From To From To From To From To 

Perforated Intervals: 
From 21 .5 To 25.5 From 26.5 To 30.5 From 36.5 To 40.5 From To 

From To From To From To From To 

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 4.0 From To From To ,,. -From To --
Type Portland Type 2 Type Type T~pe 

Bentonite Seal: 
From none To From 4.0 To 17.0 From To --

Type Type Cuttings Type 

Sand Pack: 
From 17.0 To 43.0 From To From To __ 

Type Type Type 

;: .. .. 



PEABODY WESTERN COAL COMPANY 
MONITOR WELL LITHOLOGIC LOG 
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PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

Page 2 I 4 

Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium -------------------
Drilling Fluid: None Completion Date: 08/19/88 -------------------
Total Depth: 19.5 ft 

Borehole Diameter: 

Surface: 12.0-inch From: 0.0 -------
lntermed iate: From: -----
Production Zone: 12.0-inch From: 14.6 

Casing Specifications: Blank 

1. Surface: 4-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

2. Type: 

To: 14.6 
To: ----
To: 19.5 

-----------------------------------------------------------------

Blank Intervals: 
From 0.0 To 14.6 From 18.6 To · 19.5 From ____ _ To -----

From ____ _ To -----

From ----- To From ---- ----- To _____ From ___ _ To From ----- ---- To -----

Perforated Intervals: 
From 14.6 To 18.6 From ---- To -- From ---- To From ----- --- To ___ _ 

From To From To From To From To --- ---- ----- -- ---- ----- --- ----

Length Per Casing Section That is Not Perforated: 

Cement Seal: - . . - ~ - - . 

From 0.0 To 3.0 From To From To From To ----
Type Portland Type 2 Type Type 

Bentonite Seal: 
From none To From 3.0 To 13.0 From To -----

Type Type Cuttings Type . 
. ~ . . . - ~ . 

Sand Pack: 
From 13.0 To 19.0 From To From To ----

Type Type Type 



PEABODY WESTERN COAL COMPANY 
MONITOR WELL LITHOLOGIC LOG 
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;:. 



PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

Page 2 I 2 

Hollow Stem Auger Lithologic Unit Monitored: Alluvium Type of Drilling: -------------------
Drilling Fluid: None Completion Date: 08/08/88 -------------------
Total Depth: 62.0 ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 -----
Intermediate: From: - ---
Production Zone: 8.0-inch From: 30.4 

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

To: 30.4 
To: ----
To: 60.3 

1. Type: 2-inch schedule 40 PVC (Triloc) screen with 0.020-inch slot openings 

2. Type: 

Blank Intervals: 
From 0.0 To 30.4 From 39.4 To · 40.4 From 49.4 To 50.4 From 59.4 

From To From To From To From 

Perforated Intervals: 
From 30.4 To 39.4 From 40.4 To 49.4 From 50.4 To 59.4 From 

From To From To From To From 

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 6.0 From To From To From ---- ---

Type Portland Type 2 Type Type 

Bentonite Seal: 
From None To From 6.0 To 24.0 From 

Type Type Cuttings 

Sand Pack: 
From 24.0 To 60.3 From To From 

Type Type Type 

To 60.3 

To 

To 

To 

To --

To -----

,··~ 



PEABODY WESTERN COAL COMPANY 
MONITOR WELL LITHOLOGIC LOG 
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PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

Page 2 I 2 

Hollow Stem Auger Lithologic Unit Monitored: Alluvium Type of Drilling: -------------------None Completion Date: 08/07/88 Drilling Fluid: -------------------
Total Depth: 2.0ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 -----
Intermediate: 8.0-inch From: ------
Production Zone: 8.0-inch From: 1.0 ------

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

To: 1.0 
To: ----
To: 2.0 

1. Type: 2-inch schedule 40 PVC (Triloc) screen with 0.020-inch slot openings 

2. Type: 
----------------------------------------------------

Blank Intervals: 
From 0.0 To 1.0 From 1.9 To · 2.0 From ___ _ To From --- ---- To --

From To From To From To From To ----- ---- ---- ----- ---- ----- ---- --

Perforated Intervals: 
From 1.0 To 1.9 From ---- To From ----- --- To -----

From ____ _ To --

From ___ _ To ____ From __ _ To ____ From ___ _ To ___ _ From ____ _ To --

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 0.8 From To From To . -~ Frorn · To --

Type Portland Type 2 Type Type Type 

Bentonite Seal: 
From none To From 0.8 To 1.0 From · To --

Type Type Cuttings T Type_ 

Sand Pack: 
From 1.0 To 2.0 From To From To --

Type Type Type 



PEABODY WESTERN COAL COMPANY 
MONITOR WELL LITHOLOGIC LOG 
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PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

Page 2 I 2 

Hollow Stem Auger Lithologic Unit Monitored: Alluvium Type of Drilling: -------------------
Drilling Fluid: None Completion Date: 08/20/88 -------------------
Total Depth: 33.0 ft 

Borehole Diameter: 

Surface: 12.0-inch From: 0.0 -------
Intermediate: From: -------
Production Zone: 12.0-inch From: 13.5 

Casing Specifications: Blank 

1. Surface: 4-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

To: 13.5 
To: ----
To: 33.0 

1. Type: 4-inch schedule 40 PVC (Triloc) screen with 0.020-inch slots 

2. Type: 

Blank Intervals: 
From 0.0 To 13.5 From 22.5 To · 23.5 From 32.1 To 33.0 From 

From To From To From To From 

Perforated Intervals: 
From 13.5 To 22.5 From 23.5 To 32.1 From To From 

From To From To From To From 

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 3.0 From To From To . From .. -

..... .. -·· 
Type Portland Type 2 Type Type 

Bentonite Seal: 
From None To To 3.0 To 11 .0 F'rom 

Type Type Cuttings Type . 

Sand Pack: 
From 11 .0 To 33.0 From To From 

Type Type Type Type 

To 

To 

To 

To 

To --

To --

To --
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MONITOR WELL LITHOLOGIC LOG 
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PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

Page 2 I 2 

ALUV76R 

Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium -------------------Drilling Fluid: None Completion Date: 08/20/88 
Total Depth: 52.5 ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 -----
Intermediate: From: -----
Production Zone: 8.0-inch From: 37.6 

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

2. Type: 

-------------------

To: 37.6 
To: ----
To: 52.5 

-----------------------------------------------------------------

Blank Intervals: 
From 0.0 To 37.6 From 41.6 To · 42.6 From 51 .6 To 52.5 From To 

From To From To From To From To 

Perforated Intervals: 
From 37.6 To 41.6 From 42.6 To 51 .6 From To From To 

From To From To From To From To 

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 3.0 From To From To From To ----- ----- -----

Type Portland Type 2 Type Type 

Bentonite Seal: 
From None To From 3.0 To 33.0 From To ------

Type Type Cuttings Type 

Sand Pack: 
From 33.0 To 52.5 From To From 

Type Type Type 

~·· 



PEABODY WESTERN COAL COMPANY 
MONITOR WELL LITHOLOGIC LOG 
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PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

Page 2 I 2 

9R 

Lithologic Unit Monitored: Alluvium -------------------Type of Drilling: Hollow Stem Auger 
None Completion Date: 08/20/88 -------------------Drilling Fluid: 

Total Depth: 11.0 ft 

Borehole Diameter: 

Surface: 12.0-inch From: 0.0 To: 6.1 ------ ----
Intermediate: From: To: ----- ----
Production Zone: 12.0-inch From: 6.1 To: 11.0 -----

Casing Specifications: Blank 

1. Surface: 4-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 4-inch schedule 40 PVC 

2. Type: 
-----------------------------------------------------------------

Blank Intervals: 
From 0.0 To 6.1 From 10.1 To - 11.0 From To From To ---- ----- ----- ------

From To From To From To From To ----- ----- ---- ---- --- ----- ----- ------

Perforated Intervals: 
From 6.1 ----- To 10.1 From --- To -- From ___ _ To ___ From __ To --

From ---- To From --- To __ From ---- To From --- --- To --

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 3.5 From To From To F.rQm. ,., . . To 

Type Portland Type 2 Type Type 

Bentonite Seal: ' · 

From None To From 3.5 To 4.0 From To 

Type Type Cuttings 

Sand Pack: 
From 4.0 To 11 .0 From To From To ----- --
Type Type Type _______ _ 



PEABODY WESTERN COAL COMPANY 
MONITOR WELL LITHOLOGIC LOG 
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PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

Page 2 I 2 

Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None Completion Date: 08/18/88 
Total Depth: 24.0 ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 To: 9.1 
Intermediate: From: To: 
Production Zone: 8.0-inch From: 9.1 To: 24.0 

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC {Triloc} 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 2-inch schedule 40 PVC {Triloc} screen with 0.020-inch slots 

2. Type: 

Blank Intervals: 
From 0.0 To 9.1 From 13.1 To · 14.1 From 23.1 To 24.0 From To 

From To From To From To From To 

Perforated Intervals: 
From 9.1 To 13.1 From 14.1 To 23.1 From To From To .... 

From To From To From To From To 

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 3.0 From To From To From TQ_ .. 

Type Portland Type 2 Type Type 

Bentonite Seal: 
From None To From 3.0 To 7.0 To 

Type Type Cuttings . .. 

Sand Pack: 
From 7.0 To 24.0 From To From To 

Type Type Type Type 



PEABODY WESTERN .COAL COMPANY 
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PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

Page 2 I 2 

Type of Drilling: 3-inch Hand Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None Completion Date: 04/03/89 
Total Depth: 15.0 ft 

Borehole Diameter: 

Surface: 3.0-inch From: 0.0 To: 5.0 
Intermediate: From: To: 
Production Zone: 3.0-iinch From: 5.0 To: 15.0 

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 2-inch schedule PVC 

2. Type: 

Blank Intervals: 
From 0.0 To 5.0 From 14.0 To · 15.0 From To From To 

From To From To From To From To 

Perforated Intervals: 
From 5.0 To 14.0 From To From To From To ~ ... 

From To From To From To From To 

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 2.5 From To From······· To 

Type Portland Type 2 Type Typ~ 

Bentonite Seal: 
From None To From To From To 

Type Type Type.· 

Sand Pack: 
From 2.5 To 15.0 From To From To 

Type Type Type Type 



PEABODY WESTERN COAL COMPANY 
MONITOR WELL LITHOLOGIC LOG 
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PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

Page 2 I 2 

Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium -------------------Drilling F·luid: None Completion Date: 08/17/88 
Total Depth: 33.5 ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 -------
Intermediate: From: -------
Production Zone: 8. 0-inch From: 8.6 

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

-------------------

To: 8.6 
To: ----
To: 33.5 

1. Type: 2-inch schedule 40 PVC (Triloc) screen with 0.020-inch slots 

2. Type: 

Blank Intervals: 
From 0.0 To 8.6 From 12.6 To · 23.6 From 32.6 To 33.5 From To 

From To From To From To From To 

Perforated Intervals: 
From 8.6 To 12.6 From 23.6 To 32.6 From To From To 

From To From To From To From To 

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 3.0 From To From To -----

To __ 

Type Portland Type 2 Type Ty~· -------------

Bentonite Seal: 
From None To From 3.0 To 6.0 To ___ _ 

Type Type Cuttings 

Sand Pack: 
From 6.0 To 33.5 From To 

Type Type Type ________ _ 



PEABODY WESTERN COAL COMPANY 
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PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

Page 2 I 2 

Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None Completion Date: 08/15/88 
Total Depth: 23.0 ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 To: 12.6 
Intermediate: From: To: 
Production Zone: 8.0-inch From: 12.6 To: 22.5 

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC {Triloc} 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 2-inch schedule PVC {Triloc} screen with 0.020-inch slots 

2. Type: 

Blank Intervals: 
From 0.0 To 12.6 From 21 .6 To · 22.5 From To From To 

From To From To From To From To 

Perforated Intervals: 
From 12.6 To 21 .6 From To From To From To 

_.; .. 

From To From To From To From To 

Length Per Casing Section That is Not Perforated: 

Cement Seal: ! .. . . .. -~ ~ . 

From 0.0 To 3.0 From To From To From To 

Type Portland Type 2 Type Type Type 

Bentonite Seal: 
From None To From 3.0 To 8.5 From -To 

Type Type Cuttings Type 

Sand Pack: 
From 8.5 To 22.5 From To rom To 

Type Type Type 
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PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 
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Black Mesa I Kayenta 

Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: ____ A_I_Iu_v_iu_m ___ _ 
Drilling Fluid: None 
Total Depth: 19.0 ft 

Borehole Diameter: 

Surface: 8.0-inch 
Intermediate: 
Production Zone: 8.0-inch 

Casing Specifications: Blank 

Completion Date: __ ___..:0~8_/1_5_/8_8 __ _ 

From: 0.0 ----
From: --- -
From: 9.1 

To: _9_..:.·_:_1 __ 
To: ----
To: 19.0 

1. Surface: 2-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

2. Type: 
----------------------------------

Blank Intervals: 
From 0.0 To 9.1 From 18.1 To · 19.0 From --- To From --- -----

To ___ _ 

From ____ To --- From __ _ To From -- --- To __ _ From __ _ To ---

Perforated Intervals: 
From 9.1 ---- To 18.1 From __ _ To ____ From --- To --- From ----

To __ _ 

To ---From __ _ From __ _ To ____ From --- To From --- -----
To __ _ 

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 3.0 From To From To ~Frqm --- -----

To ____ 

Type Type Type ---------- . ·Type ··_· -------

Bentonite Seal: 
From None To From 3.0 To 7.0 From To · ---

Type Type Cuttings Type 

Sand Pack: 
From 7.0 To 19.0 From To From To ----

Type Type Type 
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium -------------------
Drilling Fluid: None Completion Date: 08/17/88 -------------------
Total Depth: 13.5 ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 To: 8.6 ------ ----
Intermediate: From: To: ----- ----
Production Zone: 8.0-inch From: 8.6 To: 13.5 

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 2-inch schedule 40 PVC 

2. Type: 
-----------------------------------------------------------------

Blank Intervals: 
From 0.0 To 8.6 From 12.6 To · 13.5 From To From To ---- ----- ----- --
From __ To ----- From ----- To From ----- --- To From ----- ----- To --

Perforated Intervals: 
From 8.6 To 12.6 From To From To From To ---- ----- ----- ----- ---- --

From To From To From To From To ----- ----- --- -- ----- ---- ---- --

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 4.5 From To From To From To ----- -- ---- ~--- --~ -----

Type Portland Type 2 Type ______ _ Type ______ _ Type ·-------'---

Bentonite Seal: 
From None To From 4.5 To 5.5 -----

Type Type Cuttings Type ·--~-----

Sand Pack: 
From 5.5 To 13.5 From To ----- --
Type Type ______ _ Type ______ _ 
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None Completion Date: 08/07/88 
Total Depth: 21 .2 ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 To: 6.3 
Intermediate: From: To: 
Production Zone: 8.0-inch From: 6.3 To: 21 .2 

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC {Triloc} 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: screen with 0.020-inch slots 

2. Type: 

Blank Intervals: 
From 0.0 To 6.3 From 10.3 To · 11.3 From 20.3 To 21 .2 From To 

From To From To From To From To 

Perforated Intervals: 
From 6.3 To 10.3 From 11 .3 To 20.3 From To From To ... . 

From To From To From To 

From 0.0 To 4.0 From To From To 

Type Portland Type 2 Type Type· 

Bentonite Seal: 
From None To From 4.0 To 6.0 From To From .- To 

Type Type Cuttings Type Type 

Sand Pack: 
From 6.0 To 21 .2 From To From To From To 

Type Type Type Type 
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.... ·'~t:<'.:''· , ·" ei': :\,;~:J I'yUn~: '' Black Mesa I Kayenta 
· ' Monitor Well Name: ALUV104R 

' 
. ' "';. ·~ 

·Geologic Unit Monitored: Alluvium 
Ground surface Elevation: 6273.18 (ft-amsi) 

~.-~cation:. Mine Coc)rdinates N -52237.17 E 24381.69 
· .··:,,.,..,~::':/'•)>;,.··<>·' · ~s:---1----+-----w-4--------1 

i; . '~ 

. 51 IT I Rl 

Drilling .,Date:• Start 08/06/88 
'o . , H,);j;,,;;;~,/' . .. Finish 08/06/88 

. 

Dtille~~:t>y:·:; Winnek Drilling Co. 
, ··:" .,.·, Logged; by,:;. 

" T. Smith 
.. :· Geophysically Logg4;ldl t>y: , . None 
}",., · {~ :rotal Depth:Dri.lled: ... _, 

i ' 23.6 ft ... ><' .. ' 

l;i;;< '• ., .. ;.ns~. ;,.':;~~;; · ;:;;~j~,;·;:>:;~:4s:~:;: ... > FORMATION Akt %.;• " ,',, · . . . " ~ECORD ', . . '• 

!:;> ··"· . . OE~H· (ft) 'Yi":"~~~~:~:~ . 
.. ,' ' ' .,.,·., . ·;)·:;;: ' ; 

'·• ' p , 
-~~-~- ~· _/·'t:·.>· X 

'• ·- '"-• -H~::t=;..-

~ -:;~.j~r~:~ Lithographic description of unconsolidated -and ~ :-~.d . 

it,:_''''-'=~~IL ·' ; . , ~ . 

FROM ··i~ TO ~1 ... · · consolidated units ~nd water horizons ... ·, ~ 

/ 
0.0 12.0 Brown silty sand (fine to coarse grained) with minor gravel, damp at 7 feet 

12.0 14.0 Dark brown silty sand (fine to medium grained) with little gravel, wet 
14.0 20.5 Dark brown silty sand (fine to coarse grained) with considerable gravel 
20.5 21.6 Dark brown gravel with silt and sand 
21.6 23.6 Gray clayey, silty sand (fine to medium grained) with pieces of sandstone 

23.6 T.D. Bedrock 

~-

·~ 

~"8'q~~ .. 

.I :>-")"' ·vI ~~ 1'!11. 

frv ~ 
, ·~1 

~~ "'~ c'\, 0 ·~ 
~~ 

.. 
-~ 4F ::..~ 

~~ "':) :it :::jJ 
~ ~ -'~ 

~ ~ ~_)A I' "\l~ 
;;;/ ~2~2}.~~~ 
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Type of Drilling: Hollow stem auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None Completion Date: 08/06/88 
Total Depth: 23.6 ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 To: 13.7 
Intermediate: From: To: 
Production Zone: 8.0-inch From: 13.7 To: 23.6 

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC {Triloc} 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 2-inch schedule 40 PVC 

2. Type: 

Blank Intervals: 
From 0.0 To 13.7 From 22.7 To · 23.6 From To From To 

From To From To From To From To 

Perforated Intervals: 
From 13.7 To 22.7 From To From To From To 

~. 

From To From To From To From To 

Cement Seal: 
From 0.0 To 3.5 From To . . From To 

Type Portland Type 2 Type :rype 

Bentonite Seal: 
From None To From To From To 

Type Type Type 

Sand Pack: 
From 12.0 To 23.6 From To From To From To 

Type Type Type Type 
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium -------------------
Drilling Fluid: None Completion Date: 08/06/88 
Total Depth: 10.2 ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 -------
Intermediate: From: ------
Production Zone: 8.0-inch From: 5.3 -----

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 2-inch schedule 40 PVC 

2. Type: 

-------------------

To: 5.3 
To: ----
To: 10.2 

-----------------------------------------------------------------

Blank Intervals: 
From 0.0 To 5.3 From 9.3 To . 10.2 From To From To ----- ----- ----- -----

From To From To From To From To ----- ----- ----- ----- --- ----- ----- -----

Perforated Intervals: 
From 5.3 To 9.3 From ---- To -- From ---- To _____ From __ To --

From To From To From To From To ----- ----- ---- -- ---- ----- --- --

Length Per Casing Section That is Not Perforated: 

Cement Seal: .· .... 

From 0.0 To 4.0 To From ---.---- --- · .. ~o __ 

Type Portland Type Type· .. _________ _ 

Bentonite Seal: 
From None To From To ----- --- -----

Type Type ·......;.· ______ _ 

Sand Pack: 
From 4.0 To 10.2 From To From To From ----- -- --- ----- ---

Type Type ______ _ Type ______ _ Type _______ _ 
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium -------------------
Drilling Fluid: None Completion Date: 08/06/88 -------------------
Total Depth: 8.2 ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 To: 3.3 ----- ----
Intermediate: From: To: ---- ----
Production Zone: 8.0-inch From: 3.3 To: 8.2 ---- ----

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

2. Type: 
-------------------------------------------

Blank Intervals: 
From 0.0 To 3.3 From 7.3 To - 8.2 From To From To ---- ---- ---- ------

From To From To From To From To -- --- ---- ---- ---- ---- ---- --

Perforated Intervals: 
From 3.3 To 7.3 From ---- To ____ From ---- To ___ From __ _ To ----

From __ _ To From --- --- To ---- From --- To From . --- --- To --

Length Per Casing Section That is Not Perforated: 

Cement Seal: ;/. 

From 0.0 To 3.0 To ---+-----.....:... From ____ .. To __ 

Type Portland Type 2 Type ______ _ 

Bentonite Seal: 
From None To --- To ---- From · __ _ ·To 

--

Type Type _______ -- Type ______ _ 

Sand Pack: 
From 3.0 To 8.2 From To From To From ---- -- ---- --- ---

Type Type ______ _ Type ______ _ Type ______ _ 
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None Completion Date: 08/10/88 
Total Depth: 20.5 ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 To: 5.6 
Intermediate: From: To: 
Production Zone: 8.0-inch From: 5.6 To: 20.5 

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC {Triloc} 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 2-inch schedule 40 PVC {Triloc} screen with 0.020-inch slots 

2. Type: 

Blank Intervals: 
From 0.0 To 5.6 From 9.6 To · 10.6 From 19.6 To 20.5 From To 

From To From To From To From To 

Perforated Intervals: 
From 5.6 To 9.6 From 10.6 To 19.6 From To From To ,;:, 

From To From To From To From To 

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 4.0 .. J 'o From To 

Type Portland Type 2 iype 

Bentonite Seal: 
From None To To From To 

Type Type 

Sand Pack: 
From 4.0 To 20.5 From To From To From To 

Type Type Type Type 
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium -------------------
Drilling Fluid: None Completion Date: 08/1 0/88 -------------------
Total Depth: 76.0 ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 To: 16.0 
Intermediate: From: To: 
Production Zone: 8.0-inch From: 16.0 To: 45.0 

From: 45.0 To: 76.0 

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 2-inch schedule 40 PVC (Triloc) screen with 0.020-inch slots 
2. Type: 

Blank Intervals: 
From 0.0 To 16.0 From 25.0 To - 26.0 From 35.0 To 36.0 From 45.0 To 76.0 

From To From To From To From To 

Perforated Intervals: 
From 16.0 To 25.0 From 26.0 To 35.0 From 36.0 To 45.0 From To 

From To From To From To From To 

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 4.0 From · To ... . ....... _ F:rom To 

Type Portland Type 2 Type Tyj>e 

Bentonite Seal: 
From None To From 69.0 To 76.0 -From · - To 

Type Type Cuttings Type · 

Sand Pack: 
From 7.5 To 69.0 From To From To From To 

Type Type Type Type 
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None Completion Date: 08/06/88 
Total Depth: 9.7 ft 

Borehole Diameter: 

Surface: 8.0-inch From: 0.0 To: 4.8 
Intermediate: From: To: 
Production Zone: 8.0-inch From: 4.8 To: 9.7 

Casing Specifications: Blank 

1. Surface: 2-inch schedule 40 PVC {Triloc} 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

. 1. Type: 2-inch schedule 40 PVC (Triloc) screen with 0.020-inch slots 

2. Type: 

Blank Intervals: 
From 0.0 To 4.8 From 8.8 To · 9.7 From To From To 

From To From To From To From To 

Perforated Intervals: 
From 4.8 To 8.8 From To From To From To · .. 

From To From To From To From To 

Length Per Casing Section That is Not Perforated: 

Cement Seal: 
From 0.0 To 3.0 From To From To 

Type Portland Type 2 Type Type 

Bentonite Seal: ... 

From None To From To From To 

Type Type Type 

Sand Pack: 
From 3.0 To 9.7 From To From To 

Type Type Type Type 



PEABODY WESTERN COAL COMPANY 
MONITOR WELL LITHOLOGIC LOG 

·" 'tGeologic Unit Monitpred:,:. Alluvium 
Ground surface Elevation: 6591.79 (ft-amsi) . . 

;.,LC),c;ation: . Mine C~o~~J~~tes ·.· , .. N . -25672.86 E 53223.84 
,. <;y·· · ·:.m~i~\·f::':' · ~-,~ --=s:--· -+-------+----~w~+--------1 

.. Sl l T I R I 

Drilling 'flate: Start 08/08/88 

>.;; / ..... Drill.~~:l::by: · ·<·:;, '·· Winnek Drilling Co. 

"~eophy$ically Log.~J'ed; by: ;.: . :: · None 

0.0 15.0 Tan sandy silt (fine to coarse grained) with some gravel 
15.0 20.0 Tan sandy silt (fine to coarse grained) with more gravel 
20.0 43.0 Brown sandy gravel with silt 

Page 1 I 2 

43.0 54.0 Brown silty clay (fine to coarse grained) with organics and sand, wet 
54.0 T.D. Bedrock 

) 

.~ .. 
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None 
Total Depth: 54.0 ft 

Borehole Diameter: 

Surface: 8.0-inch 
Intermediate: 
Production Zone: 8.0-inch 

Casing Specifications: Blank 

-------------------
Completion Date: 08/08/88 

From: 0.0 -------
From: -------
From: 44.1 

-------------------

To: 44.1 
To: ----
To: 54.0 

1. Surface: 2-inch schedule 40 PVC (Triloc) 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 2-inch schedule 40 PVC (Triloc) screen with 0.020-inch slots 

2. Type: 

Blank Intervals: 
From 0.0 To 44.1 From 53.1 To · 54.0 From To From To 

From To From To From To From To 

Perforated Intervals: 
From 44.1 To 53.1 From To From To From To 

From To From To From To From To 

Cement Seal: 
From 0.0 To From To From To 

Type Type .. Type 

Bentonite Seal: 
From None To From To From To 

Type Type Type 
.. 

Sand Pack: 
From 35.0 To 54.0 From To From To From To 

Type Type Type Type 
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Page 

Type of Drilling: Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None Completion Date: 04/23/92 
Total Depth: 53.0 ft 

Borehole Diameter: 

Surface: 12.0-inch From: 0.0 To: 10.0 
Intermediate: From: To: 
Production Zone: 12.0-inch From: 10.0 To: 53.0 

Casing Specifications: Blank 

1. Surface: 4-inch schedule 40 PVC casing 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 4-inch schedule 40 PVC screen, 3 columns 0.020-inch horizontal mill slots spaced% inch 
apart vertically 

2. Type: 
---------------------------------------------------------------

Blank Intervals: 

From 0.0 To 10.0 From To From To From To -- -- ----- ----- --- --

From To From To From To From To -- ----- --- -- ----- -- -- --

Perforated Intervals: 

From 10.0 To 53.0 From To From To From To -- -- -- -- -- --

From -- To From -- -- To From ----- --- To __ 

Cement Seal: 

From 0.0 To From To From -- ----- ---.---- ---

Type Portland Type 2 Type ___ , _____ __ 
Type ----------
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I Kayenta AL 

Sand Pack: 

From 8.0 To 53.0 From 6.0 To 8.0 From To From To 

Type CO silica 8-16 Type Alluvium Type Type 

Packers: 

Locations: None 

Type: 

Centralizers: 

Locations: None 

Type: 

~ntonite Seal: 

From None To From To From To From To 

Type Type Type Type 

Casing Height Above 
Ground Surface: Even with ground surface 

Protective Casing Housing: Type Dimensions : .. 

Additional Details: 

Development Summary: 
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Type of Drilling: Hollow stem auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None 
Total Depth: 74.0 ft 

Borehole Diameter: 

Surface: 12.0-inch 
Intermediate: 
Production Zone: 12.0-inch 

Casing Specifications: Blank 

------------------
Completion Date: 04/24/92 

From: 0.0 ---
From: ---
From: 14.0 

------------------

To: 14.0 
To: -------
To: 74.0 

1. Surface: 2-inch schedule 40 PVC casing 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 2-inchschedule 40 PVC screen, 3 columns of 0.020-inch horizontal mill slots spaced 1/4 
inch apart vertically 

2. Type: 
---------------------------------------------------------------

Blank Intervals: 

From 0.0 To 14.0 From To From To From To ----- ---- -- -- -- --
From __ To __ From ____ _ To From --- -- To From -- -- To __ 

Perforated Intervals: 

From 14.0 To 74.0 From To From To From To -- -- -- ---- -~- --

From To From To From To -- -- ---- ---- --- --

From 0.0 To From To From To -- -- -- --
Type Type ------------- Ty~-------------
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Black 

Sand Pack: 

From 8.0 To 74.0 From 6.0 To 8.0 From To From To 

Type CO silica 8-16 Type Alluvium Type Type 

Packers: 

Locations: None 

Type: 

Centralizers: 

Locations: None 

Type: 

entonite Seal: 

From None To From To From To From To 

Type Type Type Type 

Casing Height Above 
Ground Surface 

Protective Casing Housing: Type Dimensions :•. 

Additional Details: 

.. ;' ~ 

Development Comments: 
-------------------------------------------------------------------------------------~~~~--------------------------------
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None 
Total Depth: 42.0 ft 

Borehole Diameter: 

Surface: 8.0-inch 
Intermediate: 
Production Zone: 8.0-inch 

Casing Specifications: Blank 

----------------
Completion Date: 04/24/92 

From: 0.0 ------
From: ----
From: 7.0 ----

------------------

To: 7.0 
To: -----
To: 42.0 

1. Surface: 2-inch schedule 40 PVC 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 2-inch schedule 40 PVC screen, 3 columns of 0.020-inch horizontal mill slots %inch apart 
vertically 

2. Type: 
------------------------------------------

Blank Intervals: 

From 0.0 To 7.0 From -- To From --- -- To ___ From __ __ To _ _ 

From __ __ To ___ From __ _ To __ From __ _ To __ From __ To _ _ 

Perforated Intervals: 

From 7.0 To 42.0 From __ To __ From --- To __ From ___ To _ _ 

From __ From -- --- To __ From ___ To _ _ 

Cement Seal: 

From 0.0 From --- To --- From __ To 

Type Portland Type 2 Ty~------------ Type -------- --

,;;, 
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ALUV170 

Sand Pack: 

From 6.0 To 42.0 From To From To From To 

Type CO silica 8-16 Type Type Type 

Packers: 

Locations: None 

Type: 

Centralizers: 

Locations: None 

Type: 

ntonite Seal: 

From None To From 5.5 To 6.0 From To From To 

Type Type Alluvium Type Type 

Casing Height Above 
Ground Surface 

Protective Casing Housing: Type Dimensions 

Additional Details: 

Development Summary: 

·~; -~ • . . • I 

Type: -----~~~~~----------------------------------------------------------------------~--------------------------
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Type of Drilling: Mud Rotary* Lithologic Unit Monitored: Alluvium -------------------
Completion Date: 06/15/92 -------------------Drilling Fluid: Revert Mud 

Total Depth: 81.5 ft 

* Could not get auger through gravel/cobble zone at :::::: 40 ft in April 

Borehole Diameter: 

Surface: 8.0-inch 
Intermediate: 
Production Zone: 8.0-inch 

Casing Specifications: Blank 

From: 0.0 -------
From: -------
From: 21.5 

To: 21.5 
To: ----
To: 81.5 

1. Surface: 4-inch schedule 40 PVC 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 4-inch schedule 40 PVC screen, 3 columns of 0.020-inch horizontal mill slots placed at 1/4 
inch apart vertically 

2. Type: 
----------------------------------------------------------------

Blank Intervals: 

From 0.0 To 21 .5 From To From To From To ----- -- ----- ---- --- --

From ----- To ----- From ---- To __ From ____ _ To ____ From ____ _ To --

Perforated Intervals: 

From 21.5 To 81.5 From ---- To From -- -----
To ____ From ___ _ To --

From ---- To From --- ---- To ___ From--'-- To --

2inches · 

Cement Seal: 

From o.o To From To From To -- ---- ---- ---
Type Portland Type 2 Type------- Type ______ _ 

.. ~ .. 
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AL 

Sand Pack: 

From 15.0 To 81.5 From To From To From To 

Type CO silica 8-16 _Type Type Type 

Packers: 

Locations: None 

Type: 

Centralizers: 

Locations: None 

Type: 

~ntonite Seal: None 

From 6.0 To 15.0 From To From To From To 

Type Alluvium Type Type Type 

Casing Height Above 
Ground Surface 

Protective Casing Housing: Type Dimensions 

Additional Details: 

Development Summary: 
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PEABODY WESTERN COAL COMPANY 
MONITOR WELL LITHOLOGIC LOG 
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20.0 Gray brown sand, (fine to medium grained) minor silt, minor gravel, (<10o/o) clay 
+1-

23.0 Medium dark gray clay and medium brown silty sand (fine to medium grained) wet. 
Coarse gravel layers at 22 feet, clay increased dramatically at 21-21.5 feet. 
Probable bedrock. sam le 23.0-24.0 carbonaceous shale ..... 
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Type of Drilling: 12" Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None 
Total Depth: 23.0 ft 

Borehole Diameter: 

Surface: 8.0-inch 
Intermediate: 
Production Zone: 8.0-inch 

Casing Specifications: Blank 

------------------
Completion Date: 04/29/92 

From: 0.0 ------
From: ------
From: 11.0 

------------------

To: 11.0 
To: ----
To: 21.0 

1. Surface: 4-inch schedule 40 PVC casing 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 4-inch schedule 40 PVC, 3 columns of 0.020-inch horizontal mill slots spaced % inch 
vertically 

2. Type: 
--------------------------------------------------------------

Blank Intervals: 

From 0.0 To 11.0 From To From To From To -- --- --- -- ---- --

From -- To From -- -- To From -- -- To From -- -- To __ _ 

Perforated Intervals: 

From 11 .0 To 21 .0 From To From To From To ---- -- -- ---- --- --

From -- To From ----- --- To __ From -- --

Cement Seal: 

From 0.0 To -- From ---- To __ From ___ To 

Type Portland Type 2 Ty~-------------- Type -----------
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lack Mesa I ALUV173 

Sand Pack: 

From 6.0 To 23.0 From 5.0 To 6.0 From To From To 

Type CO silica 8-16 Type Alluvial fill Type Type 

Packers: 

Locations: None 

Type: 

Centralizers: 

Locations: None 

Type: 

~ntonite Seal: 

From 21 .0 To 23.0 From To From To From To 

Type Pellets Type Type Type 

Casing Height Above 
Ground Surface 

Protective Casing Housing: Type Dimensions : .. 

Additional Details: 

Development Summary: 
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None 
Total Depth: 25.5 ft 

Borehole Diameter: 

Surface: 12.0-inch 
Intermediate: 
Production Zone: 12.0-inch 

Casing Specifications: Blank 

------------------
Completion Date: 04/25/92 ------------------

From: 0.0 ------
From: -----
From: 15.5 

To: 15.5 
To: ------
To: 25.5 

1. Surface: 4-inch schedule 40 PVC casing 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 4-inch schedule PVC screen, 3 columns of 0.020-inch horizontal mill slots spaced %inch 
apart vertically 

2. Type: 
------------------------------------------------

Blank Intervals: 

From 0.0 To 15.5 From To From To From To -- ---- ---- -- --- ---
From __ To ____ From ___ _ To From -- ----- To From -- -- To --

Perforated Intervals: 

From 15.5 To 25.5 From To From To From To ----- --- ----- ---- --- --

From From To From To -- -- ----- ---- --,.-- --

2inches 

Cement Seal: 

From 0.0 From To From -- ---- ~- ---

Type Portland Type 2 Type ____________ __ Type _______ __ Type ------------
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Sand Pack: 

From 9.5 To 25.5 From 6.0 To 9.5 From To From To 

Type CO silica 8-16 Type Alluvial Fi ll Type Type 

Packers: 

Locations: None 

Type: 

Centralizers: 

Locations: None 

Type: 

~ntonite Seal: 

From None To From To From To From To 

Type Type Type Type 

Casing Height Above 
Ground Surface: 3.5ft 

Protective Casing Housing: Type Dimensions ~. 

Additional Details: 

Development Summary: 

Type: _____________________________________ ,_. ________________ __ 
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None 
Total Depth: 43.0 

Borehole Diameter: 

Surface: 12.0-inch 
Intermediate: 
Production Zone: 12.0-inch 

Casing Specifications: Blank 

----------------
Completion Date: 04/26/92 

From: 0.0 -------
From: -------
From: 26.0 

------------------

To: 26.0 
To: ----
To: 43.0 

1. Surface: 4-inch schedule 40 PVC 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 4-inch schedule 40 PVC screen, 3 columns of 0.020-inch horizontal mill slots spaced 'X 
inch apart vertically 

2. Type: 
---------------------------------------------------------------

Blank Intervals: 

From 0.0 To 26.0 From --- To From ---- ---
To __ From __ _ To ---

From To From To From To From To --- --- --- --- --- -- ---- ---

Perforated Intervals: 

From 26.0 To 43.0 From -- To --- From -- To __ From __ To ---

From To From To From To -- -- ---- --- --- --

Cement Seal: 

From 0.0 From To From To -- -- ----- ---

Type Portland Type 2 Type ------------ Type _________ _ 

.; .. 
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Sand Pack: 

From 19.5 To 43.0 From 8.0 To 19.5 From To From To 

Type CO silica 8-16 Type Alluvium Type Type 

Packers: 

Locations: None 

Type: 

Centralizers: 

Locations: None 

Type: 

entonite Seal: 

From None To From To From To From To 

Type Type Type Type 

Casing Height Above 
Ground Surface: 3.5ft 

Protective Casing Housing: Type Dimensions 

Additional Details: 

Development Summary: 
1 :. 

Type: -----------------------------------------------------------
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None 
Total Depth: 47.3 ft 

Borehole Diameter: 

Surface: 12.0-inch 
Intermediate: 
Production Zone: 12.0-inch 

Casing Specifications: Blank 

-------------------
Completion Date: 04/26/92 

From: 0.0 -------
From: 

-------
From: 17.3 

-------------------

To: 17.3 
To: ----
To: 47.3 

1. Surface: 4-inch schedule 40 PVC 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 4-inch schedule 40 PVC screen, 3 columns of 0.020-inch horizontal mill slots space 1/4 
inch apart vertically 

2. Type: 
-----------------------------------------------------------------

Blank Intervals: 

From 0.0 To 17.3 From To From To From To ----- ---- ---- ---- ----- -----

From To From To From To From To ----- --- ----- ---- --- --- ----- -----

Perforated Intervals: 

From 17.3 To -- From --- To ----- From -- To ____ _ 

From From To From To ----- ----- ----- ---- --- ----

2inches 

Cement Seal: 

From 0.0 From To From --- --- -----

Type Portland Type 2 Type ______ _ Type ------'--------'--- Ty~--------



PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

Page 3 I 4 

Sand Pack: 

From 13.0 To 47.3 From 5.0 To 13.0 From To From To 

Type CO silica 8-16 Type Alluvium Type Type 

Packers: 

Locations: None 

Type: 

Centralizers: 

Locations: None 

Type: 

ntonite Seal: 

From None To From To From To From To 

Type Type Type Type 

Casing Height Above 
Ground Surface 

Protective Casing Housing: Type Dimensions : .. 

Additional Details: 

Development Summary: 

Type: --------------------------------------------------------------------------------------------------------------------------------------
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None 
Total Depth: 33.0 ft 

Borehole Diameter: 

Surface: 12.0-inch 
Intermediate: 
Production Zone: 12.0-inch 

Casing Specifications: Blank 

----------------
Completion Date: 04/29/00 ------------------

From: 0.0 ----
From: ------
From: 13.0 

To: 13.0 
To: ----
To: 33.0 

1. Surface: 4-inch schedule 40 PVC 
2. Intermediate: 
3. Production Zone: 

. Casing Specifications: Perforated 

1. Type: 4-inch schedule 40 PVC screen, 3 columns of 0.020-inch horizontal mill slots space~ 
inch apart vertically 

2. Type: 
---------------------------------

Blank Intervals: 

From 0.0 To 13.0 From To From To From To --- -- --- --- --- --

From __ To ___ From __ _ To __ From __ _ To From --- --- To --

Perforated Intervals: 

From 13.0 To 33.0 From To From To From To 

From To To From To From To 

Length Per Ca~ing orated: 2inches 

Cement Seal: 

From 0.0 To To From To From To 

Type Portland TJ':Ee 2 Type Type Type 
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ALUV193 

Sand Pack: 

From 10.0 To 33.0 From 6.0 To 10.0 From To From To 

Type CO silica 8-16 Type Alluvium Type Type 

Packers: 

Locations: None 

Type: 

Centralizers: 

Locations: None 

Type: 

~ntonite Seal: 

From None To From To From To From To 

Type Type Type Type 

Casing Height Above 
Ground Surface 

Protective Casing Housing: Type Dimensions 

Additional Details: 

Development Summary: 

Type: -----------------------------------------------------------------------------------------------------------------------------------
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None 
Total Depth: 34.0 ft 

Borehole Diameter: 

Surface: 12.0-inch 
Intermediate: 
Production Zone: 12.0-inch 

Casing Specifications: Blank 

------------------
Completion Date: 04/29/92 

From: 0.0 -----
From: -----
From: 14.0 

------------------

To: 14.0 
To: -----
To: 34.0 

1. Surface: 4-inch schedule 40 PVC 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 4-inch schedule 40 PVC screen, 3 columns of 0.020-inch horizontal mill slots spaced % 
inch apart vertically 

2. Type: 
----------------------------------

Blank Intervals: 

From 0.0 To 14.0 From To From To From To -- --- --- -- --- --
From __ To __ From ___ _ To From --- ---- To From -- -- To ---

Perforated Intervals: 

From 14.0 To 34.0 From To From To 

From To From To From To 

Length Per Casing S · 2 inches 

.... 

Cement Seal: 

From 0.0 To From To From To 

Type Portland T~ee 2 Type Type Type 
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ALUV197 

Sand Pack: 

From 10.0 To 34.0 From 5.0 To 10.0 From To From To 

Type CO silica 8-16 Type Alluvium Type Type 

Packers: 

Locations: None 

Type: 

Centralizers: 

Locations: None 

Type: 

~ntonite Seal: 

From None To From To From To From To 

Type Type Type Type 

Casing Height Above 
Ground Surface 

Protective Casing Housing: Type Special Dimensions 12-inch round x 5.0 ft 

Additional Details: Hectors special vandal-proof well cover 

Development Summary: 
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7.0 9.0 Medium tan brown sandy silt (fine to medium grained) minor clay, no gravel, some 
coal ments 

9.0 10.0 Medium to dark brown sandy silt (fine to medium grained) minor clay, no gravel, 
dam 

10.0 16.0 Dark brown silty sand (fine to medium grained) minor clay, no gravel, damp 
Note: organic debris (roots, etc) from 10.0'-15.0' 
Clay content increased slightly downward from less than So/o to 5-1 Oo/o 
Probable water at 15 feet 
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Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid: None 
Total Depth: 21 .0 ft 

Borehole Diameter: 

Surface: 12.0-inch 
Intermediate: 
Production Zone: 12.0-inch 

------------------
Completion Date: 04/30/92 

From: 0.0 ----
From: ----
From: 11.0 

------------------

To: 11.0 
To: ----
To: 21.0 

Note: Borehole backfilled from 23.0 to 21.0 with dry cuttings. 

Casing Specifications: Blank 

1. Surface: 4-inch schedule 40 PVC 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 4-inch schedule 40 PVC screen, 3 columns of 0.020-inch horizontal mill slots % inch apart 
vertically 

2. Type: 
--------------------------------------------------------------

Blank Intervals: 

From 0.0 To 11.0 From To From To From To -- -- ---- -- -- --

From -- To From ---- --- To __ From ___ _ To __ From __ To --

Perforated Intervals: 

From 11.0 To 21 .0 From -- To -- From ----- To From ---- --- To __ 

From To From To From To -- -- ----- ---- --- --

Cement Seal: 

From 0.0 To 6.0 From -- ---- To __ From __ 

Type Portland Type 2 Type ______ __ Type ___________ __ 
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Sand Pack: 

From 8.0 To 21 .0 From 6.0 To 8.0 From 21 .0 To 32.0 From To 

Type CO silica 8-16 Type Alluvial Fill Type Alluvial Fill Type 

Packers: 

Locations: None 

Type: 

Centralizers: 

Locations: None 

Type: 

entonite Seal: 

From To From To From To From To 

Type Type Type Type 

Casing Height Above 
Ground Surface 

Protective Casing Housing: Type Dimensions 

Additional Details: 

Development Summary: 
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MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

Type of Drilling: Auger 

Drilling Fluid: None 

Total Depth: 13.0 ft 

Borehole Diameter: 

Surface: 6. 75-inch 
Intermediate: 
Production Zone: 

Casing Specifications: Blank 

Page 

Lithologic Unit Monitored: Alluvium ------------------
Completion Date: 12/03/92 ------------------

From: 0.0 -----
From: ----
From: ----

To: 13.0 
To: ----
To: 

1. Surface: 4-inch schedule 40 PVC casing inside 6-inch schedule 40 PVC screen 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

1. Type: 4-inch schedule 40 PVC screen inside 6-inch schedule 40 PVC screen with 3 columns of 
0.020-inch horizontal mill slots spaced % inch apart vertically 

2. Type: 
---------------------------------

Blank Intervals: 

From 0.0 To 6.0 From --- To From --- --
To ___ From __ _ To ----

From To From To From To From To --- -- --- --- -- --- --- ---

Perforated Intervals: 

From 7.0 To 13.0 From -- To From --- -:--;.,..--,---
To From -- _,__ __ To __ __ 

. ' 
From To To -- -- ----

2inches 

Cement Seal: 

From 0.0 To 5.0 To ___ From- __ _ To 

Type Portland Type 2 Type ________ _ Ty~----------
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Sand Pack: 

From 5.0 To 13.0 From To From To From To 

Type CO si lica 8-16 Type Type Type 

Packers: 

Locations: None 

Type: 

Centralizers: 

Locations: None 

Type: 

,.ntonite Seal: 

From None To From To From To From To 

Type Type Type Type 

Casing Height Above 
Ground Surface 

Protective Casing Housing: Type Dimensions :~'; ~ 

Additional Details: 

Development Summary: 

Development Comments: Water color cleaned up reasonably well 
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PEABODY WESTERN COAL COMPANY 
MONITOR WELL LITHOLOGIC LOG 

Mine: Kayenta Mine 
Monitor Well Name: ALUV201 

Geologic Unit Monitored: Alluvium 
Ground surface Elevation: 6737.934 ft. above MSL 

Page 1 I 4 

Location: Mine Coordinates N E 59143.462 
5 56466.458 w 

%1 11f4 Sl IT I Rl 

Drilling Date: Start 9/20/10 
Finish 9/21/10 

Driller: D.A. Smith 
Logged by: J. Ohlman 

Geophysical Log by: n/a 
Total Depth Drilled: 59.5 ft. 

FORMATION RECORD 
DEPTH (ft) 

Lithographic description of unconsolidated and consolidated units and water 
FROM TO horizons. · · 

) 
0.0 6.0 Sand (fine-coarse grained), silt, dry 
6.0 7.0 Conglomerate (sandstone and siltstone fragments), dry 

1'-' 7.0 15.0 Sand (fine-coarse grained), minor silt, damp 
15.0 20.0 Silt and clay (medium brown), moist ("balls-up") 
20.0 25.0 Same as above (dark brown), moisture at 24ft., increasing clay with depth. 
25.0 28.0 Same as above (dark brown), damp 
28.0 32.0 Same as above w/increasing moisture 
32.0 38.0 Same as above (light brown), very damp (almost mushy) 
38.0 53.0 No return for this interval. Drill string floating in a silt & clay mud. 
53.0 59.5 Silt and clay (medium brown). Hard sandstone boulder at 55 ft. Dry shale (dark 

gray) and coal seam at 59.0-59.5 ft. Back-filled hole to 59.0 ft. with bentonite. 
59.5 T.D. 

Notes: The zone from 32-38 feet produces yellowish-brown, clay-rich water that is very 
sticky. Water level dropped 4.65 ft. following removal of 18 gallons on 10/11/10 

."'- · ., I . - . 
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I Mine: Kayenta Mine I Monitor Well Name: · ALUV201 

Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
-------------------

Drilling Fluid: None Completion Date: 09/21/10 -------------------
Total Depth: 59.5 ft. 

Borehole Diameter: 

Surface: 1 0-5/8" From: 0.0 
-------

Intermediate: From: 
-------

Production Zone: From: 

Casing Specifications: Blank 

1. Surface: 4-inch schedule 40 PVC, Johnson Casing 
2. Intermediate: 
3. Production Zone: 

Casing Specifications: Perforated 

To: 59.0 
To: ----
To: 

1. Type: 4-inch schedule 40 PVC, Johnson Screen with 0.020-inch slots 

2. Type: 
----------------------------------------------------------------

Blank Intervals: 

From 0.0 To 24.0 From To From To From To ----- ----- ----- ----- ----- -----

From ____ _ To From ----- ----- To From ----- ----- To From ----- ----- To -----

Perforated Intervals: 

From 24.0 To 59.0 From To From To From To 

From To From To From To From To 

Length Per Casing Section That is Not Perforated: 1.0 ft. 

Cement Seal: 

From 0.0 To 5.0 From To From To From To 

Type Portland Type 2 Type Type Type 



PEABODY WESTERN COAL COMPANY 
MONITOR WELL COMPLETION AND DEVELOPMENT DETAILS 

O ne: 

Sand Pack: 

From 22.0 To 59.0 

Type Silica #8-12 

Packers: 

Locations: none 

Type: 

Centralizers: 

Locations: none 

Type: 

Bentonite Seal: 

m 5.0 To 18.5 

Type Hydroplug (3/8" chips) 

Casing Height Above 
Ground Surface 

Kayenta Mine Monitor Well Name: 

From To From To 

Type Type 

From 18.5 To 22.0 From 59.0 To 59.5 

Type Enviroplug (coated) Type Hydroplug (3/8" chips) 

2.0 ft. (nominal) .. .finished casing stickup is 1.98 ft. 

Protective Casing Housing: Type Steel Dimensions 6"x6" 

Page 3 I 

ALUV201 

From To 

Type 

From To 

Type 

4 

--------------- --------------------------

Additional Details: Cover leftover from 1991-92 drilling projects --

Development Summary: Air-surged 1 hour on 9/21, and 1 hour on 9/22. Approx. 1 GPM produced 
during air-surging. Bailed% hour on 10/11 (removed 18 gallons). Pumped for 
117 minutes on 10/13 (removed 152 gallons in 3 phases ... 1.85 GPM for 40 
minutes, 1.35 GPM for 25 minutes & 0.86 GPM for 52 minutes). 

Type: Air-surge, PVC bailer (1.5 gallon size), Redi-Fio2 electric pump. 

Duration: 1 hour (9/21 ), 1 hour (9/22), % hour (1 0/11 ), 2 hours (1 0/13) 

Dates of Development: 9/21/10,9/22/10, 10/11/10, 10/13/10 



I Mine: 

Casing Joint 
Number 

1 
2 
3 
4 
5 
6 
7 
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Kayenta Mine I Monitor Well Name: ALUV201 

Depth Interval 
Blank Casing Screen Cumulative (feet below ground surface) 

Length (ft) Length (ft) · Length (ft) From To 
6.5 6.0 -2.0 4.0 
10 16.0 4.0 14.0 
10 26.0 14.0 24.0 

10 36.0 24.0 34.0 
10 46.0 34.0 44.0 
10 56.0 44.0 54.0 
5 61.0 54.0 59.0 



Figure 1 

Location map for PWCC Alluvial Well ALUV201 , Dinnebito Wash, Black Mesa, Arizona 
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Mine: Kayenta Mine 
Monitor Well Name: ALUV201 

Geologic Unit Monitored: Alluvium 
Ground surface Elevation: 6737.934 ft. above MSL 

 
Location:  Mine Coordinates N   E 59143.462 

 S 56466.458  W  
  ¼  ¼  S  T  R    

       
Drilling Date: Start 9/20/10 

 Finish 9/21/10 
Driller:  D.A. Smith 

Logged by:  J. Ohlman 
Geophysical Log by:  n/a 

Total Depth Drilled:  59.5 ft. 
 
 

FORMATION RECORD 
DEPTH (ft)  

 
FROM 

 
TO 

Lithographic description of unconsolidated and consolidated units and water 
horizons. 

0.0 6.0 Sand (fine-coarse grained), silt, dry 
6.0 7.0 Conglomerate (sandstone and siltstone fragments), dry 
7.0 15.0 Sand (fine-coarse grained), minor silt, damp 

15.0 20.0 Silt and clay (medium brown), moist (“balls-up”) 
20.0 25.0 Same as above (dark brown), moisture at 24 ft., increasing clay with depth. 
25.0 28.0 Same as above (dark brown), damp 
28.0 32.0 Same as above w/increasing moisture 
32.0 38.0 Same as above (light brown), very damp (almost mushy) 
38.0 53.0 No return for this interval.  Drill string floating in a silt & clay mud. 
53.0 59.5 Silt and clay (medium brown).  Hard sandstone boulder at 55 ft.  Dry shale (dark 

gray) and coal seam at 59.0-59.5 ft.  Back-filled hole to 59.0 ft. with bentonite. 
 59.5 T.D. 
   
   
 Notes: The zone from 32-38 feet produces yellowish-brown, clay-rich water that is very 

sticky.  Water level dropped 4.65 ft. following removal of 18 gallons on 10/11/10 
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Mine:   Kayenta Mine Monitor Well Name:   ALUV201 
 
Type of Drilling: Hollow Stem Auger Lithologic Unit Monitored: Alluvium 
Drilling Fluid:  None Completion Date: 09/21/10 
Total Depth: 59.5 ft.   
 
Borehole Diameter: 
 

Surface: 10-5/8” From: 0.0 To: 59.0 
Intermediate:   From:  To:  
Production Zone:  From:  To:  

 
 
Casing Specifications:  Blank 
 

1.  Surface: 4-inch schedule 40 PVC, Johnson Casing 
2.  Intermediate:  
3.  Production Zone:  

 
 
Casing Specifications:  Perforated 
  

1.  Type: 4-inch schedule 40 PVC, Johnson Screen with 0.020-inch slots 
  

2.  Type:  
  
  

Blank Intervals: 
 
From 0.0 To 24.0 From  To  From  To  From  To  

                
From  To  From  To  From  To  From  To  
 
 
Perforated Intervals: 
 
From 24.0 To 59.0 From  To  From  To  From  To  
                
From  To  From  To  From  To  From  To  
 
Length Per Casing Section That is Not Perforated: 1.0 ft. 
 
 
Cement Seal: 
 
From 0.0 To 5.0 From  To  From  To  From  To  
        
Type Portland Type 2 Type  Type  Type  
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Mine:   Kayenta Mine Monitor Well Name: ALUV201 
 
Sand Pack: 
 
From 22.0 To 59.0 From  To  From  To  From  To  
        
Type Silica #8-12 Type  Type  Type  
 
Packers: 
 
Locations: none 
  
Type:  
 
 
Centralizers:   
 
Locations: none 
  
Type:  
 
 
Bentonite Seal:    
 
From 5.0 To 18.5 From 18.5 To 22.0 From 59.0 To 59.5 From  To  
        
Type Hydroplug (3/8” chips) Type Enviroplug (coated) Type Hydroplug (3/8” chips) Type  
 
  
Casing Height Above  
Ground Surface 

2.0 ft. (nominal)…finished casing stickup is 1.98 ft. 

     
Protective Casing Housing: Type Steel Dimensions 6”x6” 
  
Additional Details: Cover leftover from 1991-92 drilling projects 
  
Development Summary: Air-surged 1 hour on 9/21, and 1 hour on 9/22.  Approx. 1 GPM produced 

during air-surging.  Bailed ½ hour on 10/11 (removed 18 gallons).  Pumped for 
117 minutes on 10/13 (removed 152 gallons in 3 phases…1.85 GPM for 40 
minutes, 1.35 GPM for 25 minutes & 0.86 GPM for 52 minutes). 

  
Type: Air-surge, PVC bailer (1.5 gallon size), Redi-Flo2 electric pump. 

  
Duration: 1 hour (9/21), 1 hour (9/22), ½ hour (10/11), 2 hours (10/13)  

  
Dates of Development: 9/21/10, 9/22/10, 10/11/10, 10/13/10 

  
Development Comments: Removed most of the fine sand on 9/21 & 9/22, with silt & clay remaining.  

Finished rough development on 10/11, and final development on 10/13/10. 
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Mine: Kayenta Mine Monitor Well Name: ALUV201 
 
       

 
Casing Joint 

Number 

 
Blank Casing 

Length (ft) 

 
Screen  

Length (ft) 

 
Cumulative  
Length (ft) 

Depth Interval 
(feet below ground surface) 

From To 
1 6.5  6.0 -2.0 4.0 
2 10  16.0 4.0 14.0 
3 10  26.0 14.0 24.0 
4  10 36.0 24.0 34.0 
5  10 46.0 34.0 44.0 
6  10 56.0 44.0 54.0 
7  5 61.0 54.0 59.0 
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Alluvial Well Hydrograph Analyses 
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ALLUVIAL WELL 13 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE 

FEET 

0 

LABEL 

DEPTH TO WATER BELOW GROUND SURfACE FT. 

N 

61 

MONTHLY READINGS 

MEAN 

24.16803279 

STANDARD 
DEVIATION 

1.11211034 

MINIMUM 
VALUE 

21.50000000 

MAXIMUM 
VALUE 

25.57000000 

RANGE 

4.07000000 
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FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 
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MONTHLY READINGS 

MEAN 

6.04970149 

STANDARD 
DEVIATION 

0.55564042 

MINIMUM 
VALUE 
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MAXIMUM 
VALUE 
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RANGE 

2.36000000 
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ALLUVIAL WELL 19 
JULY 1980 THROUGH JULY 1985 

MONTULY WATER LEVELS OBSERVATIONS 
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VARIABLE LABEL 

fEET DEPTH TO WATER BELOW GROUND SURFACE fT. 
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N 
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MONTHLY READINGS 

MEAN 

6.99983607 

STANDARD 
DEVIATION 

0.97626071 

MINIMUM 
VALUE 

5.61000000 

MAXIMUM 
VALUE 

8.78000000 

RANGE 

3.17000000 
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ALLUVIAL WELL 23 

JULY 1980 THROUGH JULY 1985 
MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

MONTHLY READINGS 

VARIABLE LABEL N 

61 

MEAN 

17.01278689 

STANDARD 
DEVIATION 

0.73016466 

MINIMUM 
VALUE 

14.59000000 

MAXIMUM 
VALUE 

18.61000000 

RANGE 

4.02000000 FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 
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ALLUVIAL WELL 27 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

MONTHLY READINGS 

VARIABLE LABEL N 

61 

MEAN 

25.86475410 

STANDARD 
DEVIATION 

1.08568965 

MINIMUM 
VALUE 

23.13000000 

MAXIMUM 
VALUE 

28.98000000 

RANGE 

5.85000000 FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 
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ALLUVIAL WELL 29 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 250EC84 25JUN85 24DEC85 

VARIABLE LABEL 

fEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

61 

MONTHLY READINGS 

MEAN 

2.89590164 

STANDARD 
DEVIATION 

1.34980539 

MINIMUM 
VALUE 

0.53000000 

MAXIMUM 
VALUE 

5.34000000 

RANGE 

4.81000000 
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ALLUVIAL WELL 31 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 300EC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 270EC83 26JUN84 250EC84 25JUN85 24DEC85 

MONTHLY READINGS 

VARIABLE 

fEET 

LABEL 

DEPTH TO WATER BELOW GROUND SURFACE fT. 

N 

60 

MEAN 

45.71983333 

STANDARD 
DEVIATION 

2.02938288 

MINIMUM 
VALUE 

41.15000000 

MAXIMUM 
VALUE 

48.24000000 

RANGE 

7.09000000 
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ALLUVIAL WELL 31R 
AUGUST 1984 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

0 

---------------------------------+--------------------~--------+-----------------------------+------------------~--------------01AUG84 30JAN85 31JUL85 

VARIABLE LABEL 

fEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

12 

MONTHLY READINGS 

MEAN 

14.57750000 

STANDARD 
DEVIATION 

0. 7532L~902 

MINIMUM 
VALUE 

13.72000000 

MAXIMUM 
VALUE 

15.78000000 

RANGE 

2.06000000 
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ALLUVIAL WELL 33R 
AUGUST 1984 THROUGU JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---------------------------------+-----------------------------+-----------------------------+---------------------------------01AUG84 30JAN85 31JUL85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE Fl. 

N 

12 

MONTHLY READINGS 

MEAN 

3.87750000 

STANDARD 
DEVIATION 

0.29388077 

MINIMUM 
VALUE 

3.45000000 

MAXIMur-1 
VALUE 

4.20000000 

RANGE 

0.75000000 
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ALLUVIAL WELL 32 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 290EC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE LABEL 

fEET DEPTt~ TO WATER BELOW GROUND SURfACE fT. 

N 

58 

MONTHLY READINGS 

MEAN 

8.37344828 

STANDARD 
DEVIATION 

1.31013934 

MIN lf4UM 
VALUE 

3.72000000 

MAXIMUM 
VALUE 

10.11000000 

RANGE 

6.39000000 
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ALLUVIAL WELL 68 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 
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VARIABLE LABEL 

fEET DEPTH TO WATER BELOW GROUND SURFACE FT. 
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N 

61 

MONTHLY READINGS 

MEAN 

15.14950820 

STANDARD 
DEVIATION 

0.38659378 

MINIMUM 
VALUE 

14.30000000 

MAXIMUM 
VALUE 

17.00000000 

RANGE 

2.70000000 
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ALLUVIAL WELL 69 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 
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VARIABLE LABEL 

fEET DEPTH TO WATER BELOW GROUND SURfACE fT. 
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MONTHLY READINGS 

MEAN 
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DEVIATION 
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MINIMUM 
VALUE 
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MAXIMUM 
VALUE 
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RANGE 

4.04000000 
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ALLUVIAL WELL 70 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

MONTHLY READINGS 

VARIABLE LABEL N 
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MEAN 

24.59393443 

STANDARD 
DEVIATION 

1.13560891 

MINIMUM 
VALUE 

21.84000000 

MAXIMUM 
VALUE 

26.19000000 

RANGE 

4.35000000 FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 
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ALLUVIAL WELL 70R 
AUGUST 1984 THROUGH JU 1 Y 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

------------~--------------~-----+-----------------------------+---------------------~-------+---------------------------------01AUG84 30JAN85 31JUL85 

VARIABLE LABEL N 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 12 

MONTHLY READINGS 

f-1EAN 

16.77416667 

STANDARD 
DE:V IAT ION 

0.40098647 

MIN1f4UM 
VALUE 

16.43000000 

MAXIMUM 
VALUE 

17.94000000 

RANGE 

1.51000000 
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VALUE 
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RANGE 

2.34000000 FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 
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JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

MONTHLY READINGS 

VARIABLE LABEL N 

61 

MEAN 

12.45786885 

STANDARD 
DEVIATION 

0.29002939 

MINIMUM 
VALUE 

12.02000000 

MAXIMUM 
VALUE 

13.59000000 

RANGE 

1.57000000 fEET DEPTH TO HATER BELOW GROUND SURfACE fT. 
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ALLUVIAL WELL 73 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 270EC83 26JUN84 250EC84 25JUN85 240EC85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

61 

MONTHLY READINGS 

MEAN 

28.89049180 

STANDARD 
DEVIATION 

0.48661904 

MINIMUM 
VALUE 

27.98000000 

MAXIMUM 
VALUE 

29.76000000 

RANGE 

1.78000000 
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ALLUVIAL WELL 74 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--
01JUL80 300EC80 30JUN81 290EC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE 

FEET 

lABEl 

DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

61 

MONTHLY READINGS 

MEAN 

17.35459016 

STANDARD 
DEVIATION 

2. 18638711 

MINIMUM 
VALUE 

11.67000000 

MAXIMUM 
VALUE 

20.18000000 

RANGE 

8.51000000 
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ALLUVIAL WELL 75 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

II ~ 0 e e e 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--
01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE LABEL 

fEET DEPTH lO WATER BELOW GROUND SURFACE fT. 

N 

61 

MONTHLY READINGS 

MEAN 

14.52836066 

STANDARD 
DEVIATION 

1.94445638 

MINIMUM 
VALUE 

9.52000000 

MAXIMUM 
VALUE 

16.90000000 

RANGE 

7.38000000 
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ALLUVIAL WELL 76 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+---------~+~---------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 280EC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

MONTHLY READINGS 

VARIABLE 

fEET 

LABEL 

DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

61 

MEAN 

43.12114754 

STANDARD 
DEVIATION 

0.58935020 

MINIMUM 
VALUE 

40.28000000 

MAXIMUM 
VALUE 

44.00000000 

RANGE 

3.72000000 
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ALLUVIAL WELL 77 
JULY 1980 THROUGH JULY 1985 

' MONTHLY WATER LEVELS OBSERVATIONS 

---+---~------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE 

fEET 

LABEL 

DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

61 

MONTHLY READINGS 

MEAN 

29.58983607 

STANDARD 
DEVIATION 

0.52972160 

MINIMUM 
VALUE 

28.12000000 

MAXIMUM 
VALUE 

30.28000000 

RANGE 

2.16000000 
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ALLUVIAL WELL 79 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 240EC85 

VARIABLE LABEL 

fEET DEPTH TO WATER BELOW GROUND SURFACE fT. 

., 

N 

61 

MONTHLY READINGS 

MEAN 

4.09016393 

STANDARD 
DEVIATION 

0.39240070 

MINIMUM 
VALUE 

3.00000000 

. MAXIMUM 
VALUE 

4.72000000 

RANGE 

1.72000000 
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ALLUVIAL WELL 80 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

0 . 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

61 

MONTHLY READINGS 

MEAN 

9.10355738 

STANDARD 
DEVIATION 

1.06496570 

MINIMUM 
VALUE 

8.01700000 

MAXIMUM 
VALUE 

11.48000000 

RANGE 

3.46300000 
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ALLUVIAL WELL 81 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

SITE WASHED OUT 
=============== 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

,, 

N 

46 

MONTHLY READINGS 

MEAN 

2.37347826 

STANDARD 
DEVIATION 

1.73940375 

MINIMUM 
VALUE 

0.01000000 

MAXIMUM 
VALUE 

5.66000000 

RANGE 

5.65000000 
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ALLUVIAL WELL 82 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

--~+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

61 

MONTHLY READINGS 

MEAN 

5.42836066 

STANDARD 
DEVIATION 

0.39965060 

MINIMUM 
VALUE 

4.40000000 

MAXIMUM 
VALUE 

6.51000000 

RANGE 

2.11000000 



ALLUVIAL WELL 83 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 
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---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+-----·----+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

MONTHLY READINGS 

VARIABLE LABEL N 

61 

MEAN 

2.13377049 

STANDARD 
DEVIATION 

0.48573025 

MINIMUM 
VALUE 

1.15000000 

MAXIMUM 
VALUE 

3.25000000 

RANGE 

2.10000000 FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 
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ALLUVIAL WELL 84R 
MAY 1984 THROUGH JUNE 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

----------------------------------+-----------------------------+------~----------------------+---------------------------------01AUG84 30JAN85 31JUL85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE fT. 

MONTHLY READINGS 

N 

2 

I.,EAN 

1.85000000 

STANDARD 
DEVIATION 

0.08485281 

I.,INIMUM 
VALUE 

1.79000000 

MAXIMUM 
VALUE 

1.91000000 

RANGE 

0.12000000 
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ALLUVIAL WELL 100R 
AUGUST 1984 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---------------------------------+-----------------------------+-----------------------------+---------------------------------01AUG84 30JAN85 31JUL85 

VARIABLE lABEl N 

fEET DEPTH TO WATER BELOW GROUND SURFACE FT. 12 

., 

MONTHLY READINGS 

MEAN 

12.67333333 

STANDARD 
DEVIATION 

2.19653584 

MINIMUM 
VALUE 

9.88000000 

MAXIMUM 
VALUE 

15.03000000 

RANGE 

5.15000000 
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ALLUVIAL WELL 84 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

LOST TO LATERAL CHANNEL EROSRON 
=============================== 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25D£C84 25JUN85 24D£C85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

49 

MONTHLY READINGS 

MEAN 

13.32673469 

STANDARD 
DEVIATION 

0.97421205 

Ml N lt4UM 
VALUE 

11.99000000 

MAXIMUM 
VALUE 

15.04000000 

RANGE 

3.05000000 
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ALLUVIAL WELL 87 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBE~RVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 300EC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

MONTHLY READINGS 

VARIABLE 

FEET 

LABEL 

DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

61 

MEAN 

19.41278689 

STANDARD 
DEVIATION 

1.82047533 

MINIMUM 
VALUE 

14.18000000 

MAXIMUM 
VALUE 

22.49000000 

RANGE 

8.31000000 

/'~ 
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ALLUVIAL WELL 88 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN8lt 25DEC84 25JUN85 24DEC85 

VARIABLE LABEL 

fEET DEPTU TO WATER BELOW GROUND SURFACE FT. 

N 

61 

MONTHLY READINGS 

MEAN 

2.57672131 

STANDARD 
DEVIATION 

1.05303960 

MINIMUM 
VALUE 

0.93000000 

MAXIMUM 
VALUE 

4.34000000 

RANGE 

3.41000000 
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ALLUVIAL WELL 89 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 280EC82 28JUN83 270EC83 26JUN84 250EC84 25JUN85 24DEC85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

61 

MONTHLY READINGS 

MEAN 

6.94114754 

STANDARD 
DEVIATION 

1.23854901 

MINIMUM 
VALUE 

4.97000000 

MAXIMUM 
VALUE 

8.92000000 

RANGE 

3.95000000 
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ALLUVIAL WELL 93 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 290EC81 29JUN82 280EC82 28JUN83 270EC83 26JUN84 25DEC84 25JUN85 240EC85 

MONTHLY READINGS 

VARIABLE 

FEET 

LABEL 

DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

61 

MEAN 

27.04081967 

STANDARD 
DEVIATION 

0.88205120 

MINIMUM 
VALUE 

25.21000000 

MAXIMUM 
VALUE 

29.07000000 

RANGE 

3.86000000 
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ALLUVIAL WELL 94 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 280EC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

60 

MONTHLY READINGS 

MEAN 

7.88233333 

STANDARD 
DEVIATION 

0.51919549 

MINIMUM 
VALUE 

6.89000000 

MAXIMUM 
VALUE 

10.35000000 

RANGE 

3.46000000 
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ALLUVIAL WELL ·95 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+---01JUL80 300EC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

MONTHLY READINGS 

N 

61 

MEAN 

4.07049180 

STANDARD 
DEVIATION 

0.37696784 

MINIMUM 
VALUE 

3.31000000 

MAXIMUM 
VALUE 

4.81000000 

RANGE 

1.50000000 
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ALLUVIAL WELL 96 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 
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VARIABLE LABEL 

FEET DEPTB TO WATER BELOW GROUND SURFACE FT. 
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N 

60 

MONTHLY READINGS 

MEAN 

2.03700000 

STANDARD 
DEVIATION 

0.37616846 

MINIMUM 
VALUE 

0.86000000 

MAXIMUM 
VALUE 

2.80000000 

RANGE 

1.94000000 
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ALLUVIAL WELL 98 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

MONTHLY READINGS 

VARIABLE LABEL N 

61 

MEAN 

14.92868&j2 

STANDARD 
DEVIATION 

1.49319844 

MINIMUM 
VALUE 

11.75000000 

MAXIMUM 
VALUE 

18. 4lt000000 

RANGE 

6.69000000 fEET DEPTH TO WATER BELOW GROUND SURfACE FT. 
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ALLUVIAL WELL 99 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER lEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 270EC83 26JUN84 25DEC84 25JUN85 24DEC85 

MONTHLY READINGS 

VARIABLE LABEL N 

60 

MEAN 

14.08283333 

STANDARD 
DEVIATION 

0.84307366 

Ml N lr1UM 
VALUE 

12.39000000 

MAXIMUM 
VALUE 

16.90000000 

RANGE 

4.51000000 fEET DEPTH TO WATER BELOW GROUND SURFACE FT. 
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ALLUVIAL WELL 100 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+~---------+----------+----------+----------+----------+----------+----------+----------+-----~----+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE 

FEET 

LABEL 

DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

60 

MONTHLY READINGS 

MEAN 

28.66366667 

STANDARD 
DEVIATION 

0.66548814 

MINIMUM 
VALUE 

27.08000000 

MAXIMUM 
VALUE 

31.27000000 

RANGE 

4.19000000 
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ALLUVIAL WELL 101 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE lABEl 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

61 

MONTHLY READINGS 

MEAN 

16.39327869 

STANDARD 
DEVIATION 

1. 37055551 

MINIMUM 
VALUE 

11.91000000 

MAXIMUM 
VALUE 

17.99000000 

RANGE 

6.08000000 
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ALLUVIAL WELL 102 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

0 

---+----------+----------+----------+----------+----------+----------+----------+----------+-----~----+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

MONTHLY READINGS 

VARIABLE LABEL N 

61 

MEAI4 

11.74704918 

-STANDARD 
DEVIATION 

0.64108071 

MINIMUM 
VALUE 

9.27000000 

MAXIMUM 
VALUE 

13.17000000 

RANGE 

3.90000000 FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 
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ALLUVIAL WELL 103 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE LABEL 

fEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

r 
' ~ 

N 

61 

MONTHLY READINGS 

MEAN 

9.27983607 

STANDARD 
DEVIATION 

0.89051575 

MINIMUM 
VALUE 

7.94000000 

MAXIMUM 
VALUE 

11.94000000 

RANGE 

4.00000000 
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ALLUVIAL WELL 104 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+~---------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE 

fEET 

LABEL 

DEPTH TO WATER BELOW GROUND SURfACE fT. 

N 

61 

MONTHLY READINGS 

MEAN 

21.96377049 

STANDARD 
DEVIATION 

1.03813320 

MINIMUM 
VALUE 

19.64000000 

MAXIMUM 
VALUE 

24.70000000 

RANGE 

5.06000000 
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ALLUVIAL WELL 105 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 240EC85 

VARIABLE LABEL 

fEET DEPTH TO .WATER BELOW GROUND SURFACE FT. 

N 

60 

MONTHLY READINGS 

MEAN 

7.74716667 

STANDARD 
DEVIATION 

0.57672686 

MINIMUM 
VALUE 

6.33000000 

MAXIMUM 
VALUE 

9.27000000 

RANGE 

2.94000000 
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ALLUVIAL WELL 106 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE LABEl 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

61 

MONTHLY READINGS 

MEAN 

7.18901639 

STANDARD 
DEVIATION 

1.43577703 

MINIMUM 
VALUE 

4.46000000 

MAXIMUM 
VALUE 

10.93000000 

RANGE 

6.47000000 
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ALLUVIAL WELL 107 
JULY 1980 THROUGH JULY 1985 

MONTHLY WAlER LEVELS OBSERVATIONS 

.. . .. . . 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC8i 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

N 

60 

MONTHLY READINGS 

MEAN 

18.29950000 

STANDARD 
DEVIATION 

0.79602918 

MINIMUM 
VALUE 

16.81000000 

MAXIMUM 
VALUE 

19.59000000 

RANGE 

2.78000000 
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ALLUVIAL WELL 108 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE 

FEET 

LABEL 

DEPHI TO WATER BELOW GROUND SURFACE FT. 

;I fr 

N 

61 

MONTHLY READINGS 

MEAN 

20.55704918 

STANDARD 
DEVIATION 

1.14511039 

MINIMUM 
VALUE 

16.93000000 

MAXIMUM 
VALUE 

22.58000000 

RANGE 

5.65000000 



0 + 
I 
I 

D I 
E I 
P I 
T I 
u I 

I 
T 1 + 
o I 

I 
w I 
A I 
T I 
E I 
R I 

I 
B 2 + 
E I 
L I 
o I 
w I 

I 
G I 
R I 
o I 
u 3 + 
N I 
D I 

I 
s I 
u I 
R I 
F I 
A I 
c 4 + 
E I 

I 
F I 
T I 

I 
I 
I 
I 

5 + 
I 

ALLUVIAL WELL 107R 
AUGUST 1984 THROUd~ JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

----------------------------------+-----------------------------+-----------------------------+---------------------------------01AUG84 30JAN85 31JUL85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

MONTHLY READINGS 

N 

12 

MEAN 

3.07333333 

STANDARD 
DEVIATION 

0.24684678 

MIN lr4UM 
VALUE 

2.53000000 

MAXIMUM 
VALUE 

3.44000000 

RANGE 

0.91000000 
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ALLUVIAL WELL 110R 
AUGUST 1984 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

----------------------------------+-----------------------------+-----------------------------+---------------------------------01AUG84 30JAN85 31JUL85 

VARIABLE LABEL 

fEET DEPTH TO WATER BELOW GROUND SURFACE FT. 

MONTHLY READINGS 

N 

12 

MEAN 

4.26583333 

STANDARD 
DEVIATION 

0.43343152 

MIN1tv1UM 
VALUE 

3.38000000 

MAXIMUM 
VALUE 

4.68000000 

RANGE 

1.30000000 
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MONTHLY WATER LEVELS OBSERVATIONS 
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---+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+----------+--01JUL80 300EC80 30JUN81 29DEC81 29JUN82 280EC82 28JUN83 27DEC83 26JUN84 25DEC84 25JUN85 24DEC85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE fT. 

N 

61 

MONTHLY READINGS 

MEAN 

32.32229508 

STANDARD 
DEVIATION 

0.52768802 

MINIMUM 
VALUE 

31.17000000 

MAXIMUM 
VALUE 

33.24000000 

RANGE 

2.07000000 
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AllUVIAl WEll 114 
JULY 1980 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---+----------+--·------a+----------+----------+----------+----------+----------+----------+----------+----------+----------+--Q1JUl80 30DEC80 30JUN81 29DEC81 29JUN82 28DEC82 28JUN83 27DEC83 26JUN8l• 25DEC84 25JUN85 24DEC85 

VARIABLE lABEl N 

FEET DEPTH TO WATER BELOW GROUND SURFACE FT. 55 

() 

MONTHLY READINGS 

MEAN 

13.78545455 

STANDARD 
DEVIATION 

0.93887012 

Ml N lf'.1UM 
VALUE 

10.36000000 

MAXIMUM 
VALUE 

16.93000000 

RANGE 

6.57000000 
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ALLUVIAL WELL 114R 
AUGUST 1984 THROUGH JULY 1985 

MONTHLY WATER LEVELS OBSERVATIONS 

---------------------------------+----------~------------------+-----------------------------+---------------------------------01AUG84 30JAN85 31JUL85 

VARIABLE LABEL 

FEET DEPTH TO WATER BELOW GROUND SURFACE fT. 

N 

12 

MONTHLY READINGS 

MEAN 

6.81500000 

STANDARD 
DEVIATION 

1.14811074 

MINIMUM 
VALUE 

5.02000000 

MAXIMUt-1 
VALUE 

8.52000000 

RANGE 

3.50000000 



TABLE A 

Summary of Seasonal Water Level Fluctuations 

In the Alluvial Aquifer 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty .10- .15 
Sampling 

-) Recharge 
Deficit .25 - .70 

+) Rainfall 
---

+) Snowmelt 
.15- .90 

+) Rain/Snow 
---

ALLUVIAL WELL 
NO. 13 ---

APR-JUN 

.10 - .15 

-~5 - .75 

---

---

.10- .25 

JUL-OCT NOV-DEC 

.10 - .35 .05 - .10 

.30 - .85 .10- .50 

-------" 

/.-

.25 - .90 ---

--- ---

--- .10- .20 



JAN-MAR. 

~ .......... 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
.15 - .90 Deficit 

+) Rainfall 
---

+) Snowmelt 
.05 - 1.30 

+) Rain/Snow 
---

7 

ALLUVIAL WELL 
NO. _1_7 __ 

APR-JUN 

.20 - .. 35 

.10 - .40 

---

---

.10 

JUL-OCT NOV-DEC 

.25 - .55 .45 

• 15 - .80 .25 - .45 

.10 - 1.40 ---

--- ---

--- .20 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty .50 - .70 
Sampling 

-) Recharge 
Deficit .. 20 - 1.70 

+) Rainfall 
---

+) Snowmelt 
.20 - 1.40 

+) Rain/Snow 
---

ALLUVIAL WELL 
NO. 19 ---

APR-JUN 

.30 - 1.50 

-~5 - .90 

---

---

.15-1.35 

JUL-OCT 

.50 

.10 - .55 

.90 - 1.65 

---

---

NOV-DEC 

2.00 

.65 

---

---

010 - .40 

-,o 



JAN-MAR. 

-}:::.'Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Deficit .15 - 1 a35 

+) Rainfall ---

+) Snowmelt 
.10 - 1 .. 00 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 23 ---

APR-JUN 

• 10 - .20 

.05 - .30 

---

---

.20 

JUL-OCT NOV-DEC 

.30 ---

.15 - .80 .25 - .45 

.20 - 2.25 ---

--- ---

--- .05 - 2.15 



JAN.-MAR. 

-) Aquifer Testing & 
Water Ouali ty .10 
Sampling 

-) Recharge 
Deficit .15 - .50 

+) Rainfall ---

+) Snowmelt 
.15-1.90 

+) Rain/Snow 
---

ALLUVIAL WELL 
NO • .....;;;2.:...7 __ 

APR-JUN 

.10 

.10 - .55 

---

---

.20 

JUL-OCT NOV-DEC 

3.25 .10 

.15 - 1.80 .20 - .40 

1.15-3.80 ---

---

--- .20 - 2.05 



JAN-MAR .. 

··'"'• 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Deficit -~5 - 1.10 

+) Rainfall ---

+) Snowmelt 
.40 - 1.75 

+) Rain/Snow ---

ALLUVIAL WELL 
NO.. 29 ___,;, __ 

APR-JUN 

,_ 

.65 

1.50-7.10 

---

---

.15 

JUL-OCT NOV-DEC 

.. 10 ---

.10 - 1 .60 2.10 

.25 - 3 .. 50 ---

--- ---

--- .60 - 1.40 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Deficit .15 - .85 

. +) Rainfall ---
+) Snowmelt 

.30 - .50 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 31 ---

APR-JUN 

---

.15 - 1.20 

---

---

.15 - .65 

JUL-OCT NOV-DEC 

--- ---

.10 - 2.25 .10 - .80 

.30 - 3.95 ---

--- ---

--- .10 - .20 



JAN-MAR .. 

... y~>Aqui fer Testing & 
Water Quality ---
Sampling 

-) Recharge 
Deficit .. 45 - 3.95 

+) Rainfall ---
+) Snowmelt 

.25 - 2.65 

+) Rain/Snow ---

ALLUVIAL WELL 
NO .. 32 ---

APR-JUN 

---

---

---

---

• 55 - 1.80 

JUL-OCT NOV-DEC 

--- .70 

.50 - 3.50 .10'- 2.00 

.85 - 3.95 ---

--- ---

--- .10 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
.10 Deficit 

+) Rainfall ---

+) Snowmelt 
.10- .75 

+) Rain/Snow 
---

ALLUVIAL WELL 
NO. 68 ---

APR-JUN 

.20 

.25 - 2.00 

---

---

.10 - 1.90 

JUL-OCT NOV-DEC 

--- ---

.. 15 - .75 .15 - .25 

.20 - .80 ---

--- ---

--- .15 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
.10 - 1.20 Deficit 

+) Rainfall ---

+) Snowmelt 
.25 - • 90 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 69 ---

APR-JUN 

.20 

.15- .90 

---

---

.10 - .25 

JUL-OCT NQV..;DEC 

.20 ---

.. 20 - 2 .. 90 .15 - .. 85 

.15 - 3.35 ---

--- ---

--- .55 - 1.00 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Deficit .20 - .65 

+) Rainfall ---
+) Snowmelt 

.20 - 1.30 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 70 ....;.... __ 

APR-JUN 

---

.15 - • 90 

---

---

.05 - .55 

JUL-OCT NOV-DEC 

--- ---

• 10 - .65 .20 - c85 

.10 - .50 ---

--- ---

--- ---



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
.05 - .10 Deficit 

+) Rainfall 
---

+) Snowmelt 
.. 10 - .15 

+) Rain/Snow 
---

ALLUVIAL WELL 
NO. 71 __;... __ 

APR-JUN 

.55 - 1.20 

.15 - .45 

---

---

.10 - .25 

JUL-OCT NOV-DEC 

--- ---

.10 - 1 .. 00 ---

.25 - .. 95 ---

--- ---

--- .10 



ALLUVIAL WELL 
NO. 72 

JAN-MAR. APR-JUN JUL-OCT NOV-DEC 

-) Aquifer Testing & 
Water Ouali ty --- .25 - 1.15 --- ---
Sampling 

-) Recharge 
Deficit .15 - .. 30 .. 25 - .55 .. 05 - .30 .10- .45 

+) Rainfall 
--- --- .. 45 - • 70 ---

+) Snowmelt 
.. 15- .30 --- --- ---

+) Rain/Snow 
--~ --- --- ---



0 

ALLUVIAL WELL 
NO. 73 

JAN-MAR .. APR-JUN JUL-OCT NOV-DEC 

-}"">'Aquifer Testing & 
Water Ouali ty --- .15 - .40 --- ---
Sampling 

-) Recharge 
Oefici t .. 20 - .. 50 .20 - .55 .10- .30 .10 - .25 

+) Rainfall --- --- .30 - 1.55 ---
+) Snowmelt 

.20 - .. 25 --- --- ---

+) Rain/Snow --- .25 --- .. 15 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Deficit .20 - 1.75 

+) Rainfall ---
+) Snowmelt 

.10- .70 

+) Rain/Snow ---

C\. , .... \ 

ALLUVIAL WELL 
NOe 74 ---

APR-JUN 

---

.70 - 2.15 

---

---

.25 

JUL-OCT NOV-DEC 

--- ---

.15- 1.15 .05 - 1.50 

.25 - 2.05 ---

--- ---

--- .10 



ALLUVIAL WELL 
NO. 75 

JAN-MAR. APR-JUN JUL-OCT NOV-DEC 

.. 

-r· Aquifer Testing & 
, Water Ouali ty .o5' .05 - .15 .05 - .10 .05 

Sampling 

-) Recharge 
Deficit .20 - 1.35 .50 - 2.55 .35 - 1.60 .05 - 1.00 

+) Rainfall 
.60 - 1.95 --- --- ---

+) Snowmelt 
.20 - .90 --- --- ---

+) Rain/Snow --- • 10 - .15 --- .10 - .35 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Deficit .05 - .50 

+) Rainfall ---
+) Snowmelt 

.15 - 1.50 

+) Rain/Snow 
---

0 ' 

ALLUVIAL WELL 
NO. 76 ---

APR-JUN 

---

.~0 - 3.05 

---

---

.20 - 1.75 

JUL-OCT NOV-DEC 

--- ---

.15 - 1.35 .10 - .25 

.25 - 1 .~5 ---

--- ---

--- .05 - .30 



JAN-MAR. 

:T'··· Aquifer Testing & 
Water Quality .05 - .. 40 
Sampling 

-) Recharge 
Deficit .10 - .45 

+) Rainfall ---

+) Snowmelt 
.10- .30 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 77 ---

APR-JUN 

.10 - .20 

.10 - .25 

---

---

• 10 - .. 40 

JUL-OCT NOV-DEC 

010 - .. 15 .10 - .25 

.10 - .45 .10 - .65 

.25 - 1 c45 ---

--- ---

--- .05 - .15 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty .05 - .20 
Sampling 

-) Recharge 
Deficit · .25 - .45 

+) Rainfall 
---

+) Snowmelt 
.15 - o70 

+) Rain/Snow 
---

ALLUVIAL WELL 
NO. _7:...:9.....__ 

APR-JUN 

.15 - .20 

.20 - .40 

---

---

.20 - .50 

JUL-OCT NOV-DEC 

.05 - .40 .05 - .10 

.35 - 1.20 .30 - .80 

.40 - 1.95 ---

--- ---

--- .25 - .50 



ALLUVIAL WELL 
NO. 80 

JAN-MAR. APR-JUN JUL-OCT NOV-DEC 
,',,, 

-) Aquifer Testing & 
Water Ouali ty --- .10 - .15 --- ---
Sampling 

-) Recharge 
Deficit .20 - .80 .15 - • 7 5 .20 - .55 .15 - 1.95 

+) Rainfall 
.45 - .85 --- --- ---

+) Snowmelt 
.10- 1.10 --- --- ---

+) Rain/Snow 
010 - .20 .30 - 1.75 --- ---



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Deficit .20 - .55 

+) Rainfall ---

+) Snowmelt .20 - 1.20 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 81 ---

APR-JUN 

.10 

.20 - .90 

---

---

.10 - .30 

JUL-OCT NOV-DEC 

-

--- ---

.10 - .20 ---

.70 - 1.65 ---

--- ---

--- .05 - 1.10 



ALLUVIAL WEll 
NO. 82 ---

JAN-MAR. APR-JUN JUL-OCT NOV-DEC 

~y· Aquifer Testing & 
Water Ouali ty .30 .65 .30 ---
Sampling 

-) Recharge 
Deficit .. 15- .50 .20 - 1 .. 20 .05 - .35 .10 - .20 

+) Rainfall 
.45 - 1.80 --- --- ---

+) Snowmelt .. 10 - .35 --- --- ---

+) Rain/Snow --- .10- .35 --- .10 - .20 



JAN-MAR~ 

-) Aquifer Testing & 
Water Quality .10 - .30 

Sampling 

-) Recharge 
Deficit .70 - 2.10 

+) Rainfall ---
+) Snowmelt 

.50 - 2.00 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 83 __,;;, __ 

APR-JUN 
,. 

.10- .70 

.95 - 3.05 

---

---

.80 - 2.20 

JUL-OCT NOV-DEC 

.05 - .20 .05 - .. 25 

1.70-3.80 .60 - 1.45 

1.95- 4.95 ---

--- ---

--- .80 - 1.40 



JAN-MAR. 

.-r, Aquifer Testing & 
Water Ouali ty • 15 - .60 
Sampling 

-) Recharge 
.50 - 1.50 Deficit 

+) Rainfall ---

+) Snowmelt 
.45 - 2.25 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 84 ---

APR-JUN 

.10 - .15 

.60 - 1.05 

---

---

.50 - .75 

JUL-OCT NOV-DEC 

010 - .25 .15 

.60 - 4.00 .40 - .60 

1.10- 4.80 ---

--- ---

--- .20 - .65 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Deficit .30 - 1.55 

+) Rainfall 
---

+) Snowmelt 
1.15- 1.25 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. _8;.;.7 __ 

APR-JUN 

.20 - .75 

.· 

.40 - 1.30 

---

---

---

JUL-OCT NOV-DEC 

1.40- 2~20 ---

.50 - 3.70 .70 - 2.05 

.05 - 5.80 ---

--- ---

--- ---



ALLUVIAL WELL 
NOe 88 

JAN-MAR. APR -JUN JUL-OCT NOV-DEC 

-) Aquifer Testing & 
Water Quality .10 - .30 D 15 - .25 .30 - .35 .10 - .25 
Sampling 

-) Recharge 
Deficit .30 - .55 .25 - 1.15 1.10- 2.50 .15 - .55 

+) Rainfall 
.50 - 3.40 --- --- ---

+) Snowmelt 
.20 - 1.55 --- --- ---

+) Rain/Snow 
.15 - .,60 --- .,20 - o55 -~-



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Deficit .05 - .30 

+) Rainfall ---

0 
+) Snowmelt 

.10 - .80 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 89 

APR-JUN 

.15 - .45 

.75 - .80 

---

---

.10 - .20 

JUL-OCT 

---

.15 - ~85 

.30 - 1.55 

---

---

NOV-DEC 

---

.15 

---

---

.05 - .80 



JAN-MAR. 

.... ...,\~'>.;::,; 

-) Aquifer Testing & 
Water Quality .. 15 
Sampling 

-) Recharge 
.10 - 1.60 Deficit 

+) Rainfall ---
+) Snowmelt 

.. 10 - 2.35 

+) Rain/Snow 
---

ALLUVIAL WELL 
NO .. ~9~3 __ 

APR-JUN 

.55 - .60 

.55 - 1.25 

---

---

.15 - .35 

JUL-OCT NOV-DEC 

.35 ---

.30 - 1.45 .20 - .. 35 

.75 - 1.70 ---

--- ---

--- .10 - .85 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty 2.60 
Sampling 

-) Recharge 
Oefici t .05 - .10 

+) Rainfall ---

+) Snowmelt 
.10 - .30 

+) Rain/Snow ---

! 

I 

ALLUVIAL WELL 
NO. 94 ---

APR-JUN 

.30 - .. 50 

.10 - .75 

---

---

.10 - .. 20 

JUL-OCT NOV-DEC 

.20 ---

.25 - 1.15 .05 

.15- 1.15 ---

--- ---

--- .05 - .20 



JAN-MAR. 

-)~PAquifer Testing & 
Water Ouali ty .05 - .20 
Sampling 

-) Recharge 
.35 - .45 Deficit 

+) Rainfall ---
+) Snowmelt 

e30 - .75 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 95 ....;... __ 

APR-JUN 

.10 - .30 

.55 - .75 

---

---

.20 - 1.00 

JUL-OCT NOV-DEC 

.05 - .25 .05 - .10 

1.70- 3 .. 25 .20 - .60 

1.40- 3.30 ---

--- ---

--- .30 - .45 



JAN-MAR. 

-) Aquifer Testing & 
Water Quality ---
Sampling 

-) Recharge 
Oefici t .10 - 1.00 

+) Rainfall ---

+) Snowmelt .05 - 1.00 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 96 ......;... __ 

APR-JUN 

.20 - .40 

010 - .55 

---

---

.15 - .45 

JUL-OCT NOV-DEC 

--- ---

.20 - .55 .10 - .15 

.25 - 1.00 ---

--- ---

--- .10 - .25 



JAN-MAR. 

-) Aquifer Testing & 
Water Quality ---
Sampling 

-) Recharge 
Deficit .15- .40 

+) Rainfall ---

+) Snowmelt 
.25 - .. 70 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 98 ---

APR-JUN 

.65 - .90 

.25 - 1.65 

---

---

.15- .30 

JUL-OCT 

1.75 

.10- 1.30 

1.05-2.05 

---

---

0 

NOV-DEC 

---

---

---
-

---

.30 - .85 

c. 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Deficit .25 - .35 

+) Rainfall. 

---
+) Snowmelt 

.20 - 1.25 

+) Rain/Snow ---

AlLUVIAL WELL 
NO. 99 

APR-JUN 

.20 - .40 

.?0 - o9Q 

---

---

.10 - .25 

JUL-OCT NOV-DEC 

--- ---

.20 - 2 .. 40 .15 - .70 

.15- 1.10 ---

--- ---

--- .10 - 2.35 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Oefici t .25 - .30 

+) Rainfall ---

+) Snowmelt 
• 15 - • 45 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 100 

APR-JUN 

---

.15-.30 

---

---

.15- .. 30 

JUL-OCT 

---

.20 - 1.80 

.25 - .65 

---

---

NOV-DEC 

.15 

.75 - 1.05 

---

---

.05 - 2.30 



JAN-MAR. 

~) Aquifer Testing & 
Water Quality o20 - .35 
Sampling 

-) Recharge 
Deficit .65 - 1.50 

+) Rainfall ---

+) Snowmelt 
.25 - .60 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 101 ---

APR-JUN 

---

.~0 - 1.~0 

---

---

.70 - 1.~5 

JUL-OCT NOV-DEC 

--- .70 

.~0 - 2.25 .10 - .90 

.15 - 1.20 ---

--- ---

--- ·.15-2.10 



JAN-MAR .. 

~ ......... .:.(··~ 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Deficit .15- -~5 

+) Rainfall ---
+) Snowmelt 

.45 - 1.15 

+) Rain/Snow 
---

AlLUVIAL WELL 
NO. 102 

APR-JUN 

.25 

.. 30 - .35 

---

---

.10 - 1.75 

JUL-OCT NOV-DEC 

.30 ---

.20 - .70 .25 - -~5 

.65 - 1.35 ---

--- ---

--- .10 - 015 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Oefici t .10-1.70 

+) Rainfall ---

+) Snowmelt 
.10 - 3.10 

+) Rain/Snow ---

AlLUVIAL WELL 
NO. 103 ---

APR-JUN 

.20 - .25 

.10 - .45 

---

---

.35 - 1.50 

JUL-OCT NOV-DEC 

.45 ---

.35 - 1.45 .35 - 1.60 

.30 - 1.30 ---

--- ---

--- .65 - .75 



JAN-MAR • 

.... -~ . 

-) Aquifer Testing & 
Water Quality .20 
Sampling 

-) Recharge 
Deficit .20 - .95 

+) Rainfall ---

+) Snowmelt .,10-3.10 

+) Rain/Snow ---

ALLUVIAL WELL 
NO. 104 

APR-JUN 

.30 

.30 - .90 

---

---

a 10 - .15 

JUL-OCT NOV-DEC 

1.20 .70 

.50 - 1.85 .. 40 - 1.45 

• 75 - 3.35 ---

--- ---

--- .50 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty .20 - .90 
Sampling 

-) Recharge 
Deficit .20 - .85 

+) Rainfall ---

+) Snowmelt 
.15- 1.80 

+) Rain/Snow ---

i 

ALLUVIAL WELL 
NO. 105 

APR-JUN 

.20 

.10 - .20 

---

---

.20 - .50 

JUL-OCT NOV-DEC 

--- .25 - .55 

.20 - .50 .20 - .65 

.15 - 1.45 ---

--- ---

--- .20 - .70 



ALLUVIAL WELL 
NO. 106 

JAN-MAR. APR-JUN JUL-OCT NOV-DEC 

-r"."'Aquifer Testing & 
Water Ouali ty .75 .25 - .60 --- .75 
Sampling 

-) Recharge 
Deficit .75 - .. 90 .20 - .95 .25 - 1 .. 35 .30 - .. 70 

+) Rainfall 
.. 20 - 2.45 ---. --- ---

+) Snowmelt 
1.45 - 4 .. 1 --~ --- ---

+) Rain/Snow 
• 25 - 1. 30 .. 15-1.75 --- ---



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty .05- .10 
Sampling 

-) Recharge 
Deficit .15 - 2.15 

+) Rainfall ---

+) Snowmelt 
1.00-2.1( 

+) Rain/Snow ---

ALLUVIAL WELL 
NOo 107 

APR-JUN 

---

.95 - 2.70 

---

---

.30 - .75 

JUL-OCT NOV-DEC 

--- .15-.50 

.. 55 - 1.95 .10 - 1.00 

.50 - 2.15 ---

--- ---

--- 1.20 - 2.10 



JAN-MAR. 

~:.,.;;..' 

-) Aquifer Testing & 
Water Quality 1.15 
Sampling 

-) Recharge 
Oefici t .20 - .. 65 

+) Rainfall ---

+) Snowmelt .20 - 2.60 

+) Rain/S~ow ---

ALLUVIAL WELL 
NO. 108 

APR-JUN 

---

.. 80 - 1.85 

---

---

.20 - .75 

JUL-OCT 

---

1.05 - 5.05 .' 

1.80 ·- 5 .. 10 

---

---

NOV-DEC 

.90 

.35 - 1 .. 55 

---

---

1.35 - 1.50 



-) Aquifer Testing & 
Water Ouali ty 
Sampling 

-) Recharge 
Deficit 

+) Rainfall 

+) Snowmelt 

+) Rain/Snow 

JAN-MAR. 

.50 

• 30 - 1. 35 

---

.35 - 2.10 

---

ALLUVIAL WELL 
NO. 109 

AP R-JUN 

---

.35 - .95 

---

---

.15- .30 

JUL-OCT NOV-DEC 
... 

.40 ---
.. 

.10 - 1.55 .15 - .75 

.20 - 1.65 ---

--- ---

--- .75 - 1.00 

\2.. 



JAN-MAR. 

-·}'·' Aquifer Testing & 
Water Quality ---
Sampling 

-) Recharge 
Deficit .05 - .55 

+) Rainfall ---
+) Snowmelt 

-~5 - .55 

+) Rain/Snow ---

\~ 

ALLUVIAL WELL 
NO. 114 

APR-JUN 

---

.05 - .10 

---

---

.05 - .10 

JUL-OCT NOV-DEC 

--- ---

.15 - 2 .. 55 .~0 - 1 .. 05 

.10-3.70 ---

--- ---

--- .30 



JAN-MAR. 

-) Aquifer Testing & 
Water Ouali ty ---
Sampling 

-) Recharge 
Deficit ---

+) Rainfall 

---
+) Snowmelt 

---

+) Rain/Snow 
---

ALLUVIAL WELL 
NO. 33R ---(1984 Only) 

APR-JUN 

---

---

---

---

---

JUL-OCT NOV-DEC 

--- .05 

1.25 .. 90 

1 .. 00 ---

--- ---

--- 1.40 



JAN-MAR. 

-) Aquifer Testing & 
Water Quality ---
Sampling 

-) Recharge 
Deficit ---

+) Rainfall ---

+) Snowmelt ---
+) Rain/Snow ---

ALLUVIAL WELL 
NO. 107 R 
(1984 Only) 

APR-JUN 

---

---

---

---

---

JUL-OCT NOV-DEC 

--- .35 

1 e75 .25 

.85 ---

--- ---

--- .70 
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