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ATTACHMENT 10

Statistical Summary of Selected Water Quality

Parameters for Wepo Aquifer Monitoring Sites
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PEABODY COAL COMPANY
ARIZONA DIVISION
WELL WATER QUALITY STATISTICS

VAR | ABLE LABEL : N MEAN

STANDARD

MINIMUM MAX I MUM STD ERROR SUM YAR | ANCE
DEVIATION VALUE VALUE OF MEAN

T T e e e e e e e e MINENO=0252 SAMPPT=0040 T T e e e e e e
AKl ALK AS CACO3, PH 4.5 MG__L 13 543.08 64,40 453.00 653.00 17.86 7060.10 biu7.41
co 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 .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 1.93
FET IRON, TOTAL MG_L 13 3.ah 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, DI{SS0LVED 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 0.19 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.%0 g.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 S0DIUM, DISSOLVED MG_L 13 380.05 116.46 240,00 643,00 32.30 4940, 60 13563.76
sD SOLIDS, DISSOLVED MG_L 13 V174,77 LL49.78 447,00 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
e et L Ty MINENO=0252 SAMPPT=0041 T T T T e e e e e e e———ee
AKY ALK AS CACQ3, PH 4.5 MG_L 13 537.27 139.77 231.00 651.30 38.77 6984.50 19536.65
(")) CADMIUM, DIS50LVED 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 CHI.ORIDE 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 3.680 0.15 32.4 0.30
FET IRON, TOTAL MG_ L 12 3.8 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 MAGNES UM, DISSOLVED MG L 13 a7.62 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 0.00
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 h.86
SE SELENIUM, DISSOLVED UG_L 13 16.92 14,94 10.00 50.00 4.1y 220.00 223.08
NA SODIUM, DISSOLVED MG_L 13 784.23 112,36 5%1.00 933.00 31.16 10195.00 12624.53
sSD SOLIDS, DISSQOLVED MG_L 13 282946 371.59 2037.00 au20.00 103.06 36783.00 138077.77
S04 SULFATE MG_L 13 1395.69 183.52 931.00 1630.00 50.90 18144, 00 33680.73
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PEABODY COAL COMPANY
ARIZONA DIVISION
WELL WATER QUALITY STATISTICS

VAR | ABLE LABEL N MEAN STANDARD MINIMUM MAX | MUM STD ERROR SUM VAR | ANCE
DEVIATION VALUE VALUE OF MEAN
T T e s e e eeeee MINENO=0250 SAMPPT=0043 ik b T T T Py
Akl ALK AS CACO3, PH 4.5 MG_L 15 438.43 185,77 108.00 658.70 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 ™ 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 Ly, 00 2.07 255.40 - 6. 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 33.048 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 4.5y 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 4 170,20 72. 40 47.00 330.00 19.35 2382.80 5242, 47
5D SOLIDS, DISSOLYED MG_L 15 965.07 578.89 54.00 2046.00 149,47 14476, 00 3dsnr.21
S04 SULFATE MG_L 1L 226.00 301.16 5.00 792,00 80.49 3164.00 90694, 46
T T T T e e e e e e e e oo MINEN0=0250 SAMPPT=0044 T T T e e e e mdccce— .
AKY ALK AS CACO3, PH 4,5 MG_L 14 957.65 516.00 116.00 1550.00 137.9 13407.10 266252.06
CcD 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 CHLORIDE MG_L L 52,94 50.64 6.00 203.00 13.53 741,10 2564.03
F FLUORIDE MG_L h 7.32 5.88 0.35 15.50 1.57 102.42 34.56
FET IRON, TOTAL MG_L 1y 3.59 2.87 0.10 T7.60 0.77 50. 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 31.16 3.02 0.30 10.20 (.84 41.10 9.10
MNT MANGANESE, TOTAL MG_L "0 5.13 18.67 0.02 70.00 4.99 71.86 348,60
N_3 NITRATE NITROGEN _N MG_L T4 0.18 0.13 0.00 0.5 0.03 2.56 0.02
K POTASSIUM, DISSOLVED MG_L 14 .71 bt 0.60 17.90 .M 66.00 17.35
SE SELENIUM, DISSOLVED UG_L L 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 76.49 6479.10 80081.23
sD SOLIDS, DISSOLVED MG_L 4 1962, 36 1527.40 187.00 6362.00 hos.22 27473.00 2312963.32
S04 SULFATE MG_L 13 106.62 256.66 1.00 94y, 00 71,19 1386.00 65876.76
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PEABODY COAL COMPANY
ARIZONA DIVISION
WELL WATER QUALITY STATISTICS

VAR ABLE LABEL N MEAN STANDARD MIN[MUM MAX IMUM STD ERROR SUM VAR1ANCE
DEVIATION VALUE VALUE OF MEAN
T T e e e e m s e e —-- MINENO=0250 SAMPPT=0047 i T T T
AKlh ALK AS CACO3, PH 4.5 MG_ L 12 379.09 65.45 281.50 494,80 18.89 4549.10 4283.68
cp CADMIUM, DISSOLVED UG_L 12 5.75 2.83 1.00 10.00 0.82 69.00 8,02
CA CALCIUM, DISSOLYED MG_L 12 10.08 18.36 2.00 68.10 5.30 121.00 337.15
GL 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 h,uyo 0.26 3z. 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 h.11 390.00 202.27
MG MAGNESI UM, DISSOLVED MG_L 12 4,42 11.34 0.70 40.40 .27 53.00 128.69
MNT MANGANESE, TOTAL MG_L 11 0.11 0.10 0.02 0.32 0.03 1.21 0.07
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 3.7 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 he, yy 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
T T T e e e mme o ——ee- MINENO=0250 SAMPPT=0053 e et i LT TR
AKlL ALK AS CACO3, PH 4.5 MG_L 15 548.74 336.85 88.00 1210.00 86.97 8231.10 113467.04
cbh CADMIUM, DISSOLVED UG_L 15 15,13 29.99 1.00 120.00 7.74 227,00 899.41
CA CALCIUM, D|SSOLVED MG_L 14 41.11 31.52 6.20 89.30 .42 575.60 993.72
CL GIILORIDE MG_L 15 20.33 7.66 7.10 30.00 1.98 305.00 58.70
F FLUORIDE MG_L 15 2.22 3.1y 0.21 10.00 0.81 33. 3 9.85
FET IRON, TOTAL MG_L 14 3.15 3.1 0.10 11.00 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 G.30 421.00 28.85 Tu2.00 11656. 30
MNT MANGANESE, TOTAL MG_L 14 0.19 0.12 0.05 Q.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 T7.71 .86 1.40 18.00 1.26 115.60 23.65
SE SLLFNIUM, DISSOLVED UG_L 15 15,33 14,07 10.00 50.00 .63 230.00 198.10
NA SODIUM, DISSOLVED MG_L 4 T00.49 497.03 1, 00 1314.,00 132,84 10366, 90 247034.5Y4
sSD SOLIDS, DISSOLVED MG_ L 15 2635.67 1789.67 182,00 4698.00 h62.09 39535.00 3202903.52
S04 SULFATE MG_L L] 1208.00 954.36 24,00 2571.00 255,06 16912, 00 910793.85



1_9KW Lviins f10S
T79W diAl0ssiad “‘sallos as
1_9W Q3A10851Q “WN1aos VN
190 Q3IAT0SS 10 ‘WNIN3IT3S as
J_9W  QIATOSSIC ‘WNISSYLOd o
7 5K N~ NIDOWLIN IivHlIN €N
1_oW IVL0L “ISINVONYR INK
J_9W  03ATOSSIO ‘WNISINOVH L
7-9n aaAlossia ‘avid ad
1_9K IVL0L ‘HOM| 134
-9 30140Nn74 |
I_9K 3A1Y0IHD 19
1”9W QaATOSSIa ‘UNIDTVD Vo
1-9n Q3AT0SS10 ‘KN IWAYD an
T 94 &°h Hd ‘EQDVD SV YNV iy
179N 3lvins t0s
179K Q03A708510 ‘s01708 as
19K a3A708S10 ‘WN1Qos ¥N
1-9n Q3AT0SS10 “WNINITIS 3s
J_9W  Q3IAT0SSIT ‘WNISSYLIOd B
1_9K N NIDOHLIN ILVMLIN EN
_9W IVLOL ‘3SINVONVH 1NNW
T 9W  Q3AT0SSIT “WNISIANOVH Il
1-9n 3AT08S 10 ‘avid ad
1_9K IVLOL "HOY| 134
1_9W 3atyonid E|
1_9W JA1UOTHD 19
T_OW Q3IA0SS 10 ‘WNIDTVD v0
71_9N Q3AT0SSI0 “‘WNIWOVD Qo
TO9W  S'hH Hd "£02VD Sv Yv v

22 62l 00°2hoL oL 00°102 00'29 18°.¢ £L°n6 L
9€°198212  00'6656 6L EEL 00°£802 00°28h LE L9 26° 661 21
L LEGL 089881 28 Lt 00°0hZ 00°02L 12°6¢ €S LLL LL
2h 2he 00002 6t iy 00°06 00°'0L LG°61 1991 zl
heg 06 2h 99°0Q 0L6 06°1 62°2 L6°¢ 2L
1070 €€ L 20°0 020 1070 80°0 ZL°0 L
10°0 i1 20°0 0£°0 90°0 L0°0 N ol
26°LLE 09°60L BE'G 00°£9 00" 1 £8°L1 96° 6 LL
S1°066 00°QEh L0°Z 00001 00°02 62° e £9°GE 21
G6° 1L 99°ee 2h"0 08°h HE 0 o4 90°2 Ll
LE*0 16712 910 Oh°g Oh"t 6D 08" 1 2L
12'gg 08 t12 0z'2 06°2¢ 06°2 £9°) 06°LL 21
89°Gh 0/ LhL ho°2 00°'92 00°¢ 949 8821 L
L2°9 0064 2L 0 00°0L 00°¢ 05°2 8679 zL
09°58hg O " €66€ ge L2 06°GaY 00502 90" #L gL 2c¢ 2t
T e e e eeee- 2600=1ddWYS  2620=0NIN 1K Rttt L T T T T T R
69°626h  00°29£6 19° 1t 000221 00°0L6 687161 607168 Ll
L9 '6ES0EEZ  00°05092 69 0hh 00° 0869 00°QLEL 19°9261 €8°0L12 21
62 2L 00°86G¢ 5861 00294 00022 28°69 60°L2¢ L
79°gg2 00°01L2 Sh* 00°0& 00°0L Sh Gl 0G°LL 21
20°6 0128 1870 002l 050 NO'E 189 zL
L0°0 Iht 2070 02°0 10°0 8070 21’0 2l
10°0 oh'§ £0°0 Lh0 hL"0 L0 LE"0 Lt
LL*LLh 06" £89 #5°9 0" @8 0201 WAgt: L "29 L
L6°96G¢ 000t LE“LL 00° 022 0002 1666 L9719 el
2e°1 19712 ) L8 ono0 gL L 161 L
110 0621 LL"0 oLz 090 LE'O LO"L 2L
98| 0€ *092 L 0L 82 0191 59° ¢ 6912 2L
£2°66051  00°LlS1 Lh*Gg 00°00¢ 0€ 'Ot 88221 26°0EL 21
96 00°98 89°0 0001 00°6 l£°2 L zL
06°2E¢! 09 166¢ 2L nz 0S5 Lk 00" €01 £9°69 08 '62¢ 2l
T T e - 1GO0=LAJWYS  2620=0N3N | K T e e e e e
NVIW 40 INTIVA INIVA NO1LV1A3a
ANV 1 MVA WNS HOYYI ALS  WNWIXVW ROWINTW a¥vONvLS NY3W N

SOILSI.viS ALITVND ¥3ALYM T13M
NOISIAIG VNOZiHY
ANVdWOO IV0D AQOdvid

13av EREL AR LA



PEABODY COAL COMPANY
ARIZONA DIVISION
WELL WATER QUALITY STATISTICS

VARIABLE LABEL N MEAN STANDARD MIN|MUM MAXIMUM STD ERROR SUM VARIANCE
DEVIATION VALUE VALUE OF MEAN
T T TS m e e e ccmccmamd—eeoe= MINENO=0252 SAMP P T=005H = o oo e e e e e e e
AKY ALK AS CACO3, PH 4.5 MG_L 12 371.96 85.48 286.00 534.40 24,68 4463.50 7307.41
co CADMIUM, DISSOLVED UG_L 12 7.08 2.84 4.00 12.00 0.82 85.00 8.08
CA CALCIUM, DISSOLVED MG_L 12 163.28 39.95 106.00 248.00 11.53 1959. 40 1596.21
CL CHLORIDE MG_L 12 23. 1 31.u7 7.60 122.00 9.08 277.30 990.31
F FLUOR I DE MG_L 12 0.28 0.07 0.19 0.40 0.02 3.37 0.00
FET IRON, TOTAL MG_L 11 8.61 11.42 1.23 37,60 3.u4 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 .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 SELENIUM, DISSOLVED UG_L 12 16,67 15.57 10.00 50.00 4.49 200.00 242,42
NA S0DIUM, DISSOLVED MG_L 12 63.10 38.11 28.00 1h0.00 11.00 157.20 1452.48
sSD SOLIDS, DISSOLVED MG_L 12 1380.00 461.05 845.00 2641.00 133.09 16560.00 212570.55
sou SULFATE MG_L 12 565.83 166.80 433.00 1000.00 48.15 6790.00 27822,70
T T T T e e mmmme o - e- - MINENQ=0252 SAMPPT=0062 ===~ e e e
AKY ALK A5 CACO3, PH 4.5 MG_L 4 663.11 247.80 237.50 1023, 80 66.23 9283.50 61403.51
co CADMIUM, DISSOLVED UG_L 4 25.79 53.73 5.00 210.00 14,36 361.00 2886.64
CA CALCIUM, DISSOLVED MG_L L 377.50 117.37 169.00 627.60 31.37 5285.00 13776.29
GL CHLORIDE MG_L 14 100.24 31.34 41.20 135,00 8.38 1403.40 982.29
F FLUORIDE MG_L 4 0.80 0.33 0.10 1.30 0.09 11.25 0.11
FET IRON, TOTAL MG_L 13 5.34 4.48 1.23 14,70 1.24h 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 14 314,48 119.55 160.00 522,30 31.95 402,50 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 1 0.19 0.15 0.02 0.50 0.04 2,61 0.02
K POTASSIUM, DISSOLVED MG_L 14 18.79 h.16 1,00 28.80 1.11 263.10 17.33
SE SLITNIUM, 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 h3ia.20 8hh . o0 29.47 9534.10 12159.03
SD S0OLI0S, DISSOLVED MG_L Th 5502. 86 1026, 64 3024, 00 6604, 00 274,38 77040.00 1053990.13

504 SULFATE MG_L 14 2862. 71 619,30 1500.00 3780.00 165.51 40078,00 383528.37
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PEABODY COAL COMPANY
ARIZONA DIVISION
WELL WATER QUALITY STATISTICS

VAR | ABLE LABEL N MEAN STANDARD MINIMUM MAX IMUM STD ERROR SUM YARIANCE
DEVIATION VALUE VALUEL OF MEAN
T TS e e e mmmcmac e e —ean = MINENO=0250 SAMP PT 0057 === === m e e e e
AKL ALK AS CACO3, PH b.5 MG_L 13 396.87 Lok .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 5.4
CA CALCIUM, DISSOLVED MG_L 13 20,50 34,59 6.30 135.00 9.59 266.50 1196.15
CcL 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 h.00 0.34 13.53 1.50
FET IRON, TOTAL MG_L 12 10.56 16.59 0.43 59.70 L.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 8.10 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, DISSOLYED MG_L 13 259.1 168. 64 125.00 800,00 46.77 3371.00 28440.56
sD SOLIDS, DISSOLVED MG_L 13 864, 38 319.44 626,00 1754.00 88.60 11237.00 102047. 42
so4 SULFATE MG_L 12 274.33 100.86 143.00 514.00 29.12 3292.00 10172. 24
T T et s e mmnesacecem - MINENO=0250 SAMPPT=0058 ===~ === o o e e e e e e
AKL ALK A3 GCACO3, 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, DISSOLVED MG_L 13 69.86 56.83 5.00 164,80 15.76 908.20 3230.19
CL CHLORIDE MG_L i\ 10.98 2.81 5.80 15.70 Q.75 153.70 7.89
F FLUORIDE MG_L 14 0.1 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
Pa LEAD, DISSOLVED UG_L 12 4,17 18.32 20.00 70.00 5.29 410.00 335.61
MG MAGNESIUM, DISSOLVED MG_L 13 3y 12 31.90 1.00 17.70 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 10 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 9h.20 10.51
SE SELENIUM, DISSOLVED UG_L 1L 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 S0LIDS, DISSOLVED MG_L 1L 960.71 332.39 129.00 1372.00 83.8Y4 13450.00 110484, 84
S04 SULFATE MG_L 13 338.62 227.31 40,00 729.00 63.04 L4402, 00 51670.42
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PEABODY COAL COMPANY
ARIZONA DIVISION
WELL WATER QUALITY STATISTICS

YARIABLE LABEL . N MEAN STANDARD MIN1IMUM MAX{ MUM STD ERROR SumM VARIANCE
DEVIATION VALUE VALUE OF MEAN
T e e e e mccreeesesmece——ee—rm=== M|NENO=0252 SAMPPT=0063 ==-== - === e e
AKY ALK AS CACO3, PH 4.5 MG_L 11 893.05 565.11 3%93.00 2132.00 170.39 3876.50 319350.62
CD CADMIUM, DISSCLVED UG_L 11 6.45 2,30 5.00 10.00 0.69 71.00 5.27
CA CALGCIUM, DISSOLVED MG_L 11 13.50 4.3y 2.00 19.00 1.31 148.50 18.82
CL CHLOR I DE MG_L 11 30.4 14,54 19.90 65.60 h.38 334.50 211,34
F FLUORIDE MG_L 11 5.13 3.46 0.20 13.00 1.04 56.48 11.96
FET IRON, TOTAL MG_L 11 8.54 11.70 0.10 L4o.76 3.53 93.92 136.95
PB LEAD, DISSOLVED uG_L 1 30.00 13.42 20.00 50.00 h.05 330.00 180.00
MG MAGHESIUM, DISSOLVED MG_L 1 h.oy 1.25 1.80 6.10 0.38 54,30 1.56
MNT MANGANESE, TOTAL MG_L 10 0.24 0.15 0.12 0.60 0.05 2.39 0.02
N_3 NI TRATE NITROGEN _N MG_L 1 0.16 0.07 0.02 0.26 0.02 1.77 0.00
K POTASSIUM, DISSOLVED MG_L 1N h.61 1.76 2.40 8.50 0.53 50.70 3. N
SE SELENIUM, DISSOLVED UG_L 11 13.64 12.06 10.00 50.00 3.64 150.00 145,45
NA SODIUM, DISSOLVED MG_L 11 397.15 231.97 186.00 849.00 69.94 L368.70 53808.68
sD SOLIDS, DISSOLVED MG_L 11 1112,82 741,33 279.00 2486.00 223.52 12241.00 549567.96
S04 SULFATE MG_L 1 23.64 26.42 1.00 88.00 7.97 260.00 697.85
TS e ceemm s mmememmee= M]NENO=0252 SAMPPT=006H ~===— === mm e e mem
AKY ALK AS CACO03, PH 4.5 MG_L 12 1134.92 161.40 763.50 1370.00 46.59 13619.00 26050.49
cD CGADMIUM, DISSOLVED UG_L 12 6.58 2.35 5.00 10.00 0.68 79.00 5.54
CA CALCIUM, DISSOLVED MG_L 12 13.91 4.73 3.40 22.50 1.36 166.90 22,34
CL CIHLORIDE MG_L 12 28.87 7.52 22,00 u5.80 2.17 3u6.40 56.58
F FLUORIDE MG_L 2 5.68 2.66 0.20 8.70 0.77 68.15 7.09
FET IRON, TOTAL MG_L 12 12.67 20.85 0.10 73.00 6.02 152,08 434.56
PR LFAD, DISSOLVED UG_L 11 h2.73 29,36 20.00 100.00 8.85 470.00 861.82
MG MAGNESTUM, DISSOLVED MG_L. 12 h.7h 1.42 .50 6.90 0. 56.90 2.02
MNT MANGANESE, TOTAL MG_L 12 0.u44 0.39 0.12 1.52 D.11 5.24 0.15
N_3 NITRATE NITROGEN _N MG_L 12 0.20 0.15 0.00 0.62 0.04 2,38 Q.02
K POTASSIUM, DISSOLVED MG_L 12 6.98 4.30 3.40 16.40 1.24 83.80 18.51
SE SELENIUM, DISSOLVED UG_L 12 13.33 11.55 10.00 50.00 3.33 160.00 133.33
NA SODIUM, DISSOLVED MG_L 12 509.62 85.49 324,00 634.00 24.68 6115.50 7309.35
SD SOLIDS, DISSOLVED MG_L 12 1521,33 376.41 1130,00 2318.00 108.66 18256.00 141680.79

S04 SULFATE MG_L 12 36.42 51.66 2.00 192.00 14.91 437.00 2668.27
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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
T T e e oo MINENO=0252 A T 0067 o e e e e
AKY ALK AS CACO3, PH 4.5 MG L 5 1046, 30 267.24 616.00 1332.50 119,51 5231.50 71418.20
CcD CADMIUM, DJSS0LVED 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 CHLOR| DE MG_L 5 27.76 11.80 12.00 38.80 5.28 138.80 139.30
F FLUOR | DE MG_L 5 2,24 1.61 0.69 L, 46 0.72 11.20 2.59
FET (RON, TOTAL MG_L 3 3.4y 44.56 .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 1.30 33.40 8.39
MNT MANGANESE, 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 0.17 0.17 0.00 0. ih 0.07 0.87 0.03
K POTASSIUM, DISSOLVED  MG_L 5 8.0k 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
S0 SOLIDS, DISSOLVED MG_L 1 1253,50 161.67 1012, 00 1352, 00 80.83 5014.00 26137.00
so SULFATE MG_L 4 43.50 34,11 .00 90.00 17.06 174.00 1163.67
T e MINEN0=0250 AN 0061 = o o e e e e
AKY ALK AS CACO3, PIl 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 CHLOR | DE MG_L 12 13,62 5.27 5.90 22.70 1.52 163.50 27.82
F LUORIDE 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 - 7.13 159,47 556.35
PB LEAD, DISSOLVED uG_L 12 34,17 16.23 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
) SOLIDS, DISSOLVED MG_L 12 722.08 294.92 500. 00 1408. 00 85.14 8665, 00 86578.08
son 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

YARIABLE LABEL. N MEAN STANDARD MINIMUM MAX | MUM STD ERROR SUM VAR IANCE
DEVIATION VALUE VALUE OF MEAN
T T T T e e e e e MINENO=0250 SAMPPT=D086 T T T e e e
AK4 ALK AS CACO3, PH 4.5 MG_IL 13 1281.05 510.32 334,80 1810.00 141.54 16653.70 260427.13
CcD 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 .80 22.90 1.43 148.80 26.45
CcL CHLORIDE MG_L 13 44,23 26.83 4.90 103.00 7.4h4 575.00 719.78
F FLUOR|DE MG_L 13 3.05 1,05 0.55 4,30 0.29 39.59 1.10
FET IRON, TOTAL MG_L 13 L6.19 128.63 0.10 b71.60 35.67 600.51 16544, 96
PB LEAD, DISSOLVED UG_L 12 32.50 22.61 20.00 90.00 6.53 3%90.00 511.36
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 i.0% 19.13 13.16
N_3 NITRATE NITROGEN N MG_I. 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 S0DIUM, DISSOLVED MG_L 13 680.97 372.25 150,00 1150.00 103.24 8852.60 138572, 21
SD SOL.IDS, 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.u47 4366.00 104831, 24
T T T e e e e e e MINENO=0250 SAMPPT=0090 T T T e e e e e e
AKL ALK AS CACO3, PH 4,5 MG_L 13 1339.99 510.38 182,00 2030.00 141.55 17419, 90 2604B7.64
cD CADMIUM, DISSOLVED UG_L 13 8.69 6.24 5.00 20.00 1.73 113.00 38.90
Ca CGALCIUM, DISSOLVED MG_L 13 30.98 15.54 6.00 54.60 L, 31 4o2.70 241,52
CL CHLORIDE MG_L T3 36.83 14.80 2.80 59.30 .1 478.80 219.18
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 Liug.a9 G.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 MAGNES|UM, 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 POTASS|UM, DISSOLVED MG_L 13 9.88 10.53 3.00 L4y.o00 2.92 128.50 110.90
SE SELENTUM, DIiSSOLVED 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
sSD SOLIDS, DISSOLVED MG_L 12 8350, 42 2174.00 576.00 10102.00 627.58 52205.00 4726282.81
Sou SULFATE MG_L 13 1470.92 975.07 165.00 4150.00 270.44 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. E80-77

Date § time started: 6-11-80, 8:30am

Date § time completed: 6-11-80, 12:30pm
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: 12'" HSA
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 *USC Description Remarks
0-12 SM silty sand, predominantly fine, slightly moist
nonplastic to low plasticity,

light brown
note: moist clayey silt at
1' to 3

12'-24" GP SAND & GRAVEL, some silt, pre- slightly moist
dominantly fine sand, angular at 12' to 23!
gravel, nonplastic, brown

24'-40" SP SILTY SAND, some gravel & clay, saturated
low plasticity, hrown

*Unified Soil Classification Stopped auger at 38"

Auger refused at

|
I

| SERGENT, HAUSKINS & BECKWITH

|
x
@ ¥

FHOEMNIE @

I CONSULTING GCOFECHMNICAL CNGNEERT
ALIUQUCAGUE »

SANTA FE

A-4



Aliuvial Monitoring Wells
Black Mesa - Kayenta Mines
abody Coal Company
7ajo County, Arizona
oHB Job No. EB80-77

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"

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"

Type of annular pack: Natural fill

Depth *JSC Description Remarks
0-5"' SM silty sand, fine, nonplastic, slightly moist
light brown firm
note: gravels
at 5'
5'-20! GW sandy gravel, some silt, well moist
graded, angular to subrounded, firm

nonplastic, brown

*Unified Soil Classification

very moist at 13'
saturated at 16°'

Stopped auger at 20"

Auger refused at

H
t

| SERGENT, HAUSKINS & BECKWITH

‘ CONSULTING GEOFECHUMICAL ENGINELRS
PHOLHIN ¢ ALBUCUEAQUE * SANTA FE

A-5
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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, 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 *JSC Description Remarks

0-5" SM silty sand, fine, nonplastic, slightly moist
tan firm

5'-20' SM silty sand, considerable gravel, moist

well graded, angular to sub- firm
rounded, nonplastic, light brown very moist at 10'

*Unified Soil Classification

saturated at 12'

Stopped auger at 20!

Auger refused at

. SERGENT, HAUSKINS & BECKWITH

i CONSULTING GLOTECHMICAL ENGIHELRS
AMOENIX & ALBUAUELRQUE = SAMTA FE

N
= X

A-6
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Alluvial Monitoring Wells
Black Mesa - Kayenta Mines
Peabody Coal Company

jo County, Arizona
. Job No. EB80-77

Date § time started: 5-29-80, 11:00am

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

Location:

Geomorphic location: Flank of alluvial

channel

Alluvial thickness: At least 40°

Saturated thickness: 6'

Total depth of well: 40'

Water level at completion: 35'

Type of annular pack: Natural backfill

LOG OF BORING NO. 23

Rig type: CME-S55

Boring type: 6%" HSA

Elevation:

Casing
Type and size: 2'' PV(

Total length: 41°

Perforated interval: 36' to 21'

Depth *JSC Description Remarks
0-13" SP sand, angular gravel, pre- moist

dominantly fine, gap graded,

nonplastic, brown

13'-15" ML clayey silt, considerable fine very moist
sand, medium plasticity, black-

ish-brown

15'-18" GP sand § gravel, predominantly moist
fine sand, subrounded, nonplas-

tic, olive gray

18'-26" SM silty sand, some small angular slightly moist
coal gravel, nonplastic, gray
to black

26'-34" 246 clay, some fine sand & some very moist

gravel, medium to high plastic-
ity, blackish-brown to grayish-

black
34'-35" CL clay, considerable angular saturated at 34!
gravel to 35
*Jnified Soil Classification Stopped auger at 40!

Auger refused at

. SERGENT, HAUSKINS & BECKWITH

E CONBULTING CEOQTECHNICAL EAGINCENS
FROENIN + ALBUQUCADUE + SANTA FE

IR |
=\ |

A-7



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

SHB Job No. E80-77

Date § time started: 5-30-80, 10:00am
Date § time completed: 5-30-80, 12:30pm
Location:
Geomorphic location: Aliluvial terrace
Alluvial thickness: 30'

Saturated thickness: At least 1'6"

Total depth of well: 40'

Water level at completion: 38'6"

Type of annular pack: Natural fill

LOG OF BORING NO. 27

Rig type: CME-55

Boring type: 6%'" HSA

Elevation:

Casing
Type and size: 2'" PVC

Total length: 41!

Perforated interval: 32' to 39'

Depth *[JSC Description Remarks

0-5"' CL silty clay, trace of sand, moist
low to medium plasticity,

dark brown

5'-26' SM silty sand, some clay, pre- slightly moist
dominantly fine, subrounded, note: consider-
nonplastic, light brown able angular

to subrounded
gravels at 20°'

26'-30" SM silty sand, considerable sand- moist
stone gravel, predominantly
fine, subrounded to rounded,
nonplastic, light greenish-

brown

30'-35" SP sand, predominantly fine, sub- moist
rounded, some weakly cemented
sandstone gravel, rounded, non-
plastic, olive green

35'-40" SC clayey sand, some silt & grav- moist
el, predominantly fine, rounded, note: consider-
low plasticity, gray able rounded

#Unified Soil Classification

gravel at 36
(sandstone)

Stopped auger at 40"

Auger refused at

';;| SERGENT, HAUSKINS & BECKWITH
=)

l CONSULTIMG GEOTECHMNICAL CNGINECAS
-, FHOENIE & ALSUOUERGUE *+ SANTAFL

1

A-8



Alluvial Monitoring Wells
Black Mesa - Kayenta Mines
Peabody Coal Company

' jo County, Arizona

v Job No. EB80-77

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-5S

Boring type: 6%" HSA

Elevation:

Casing
Type and size: 2" PVC

Total length: 16!

Perforated interval: 7' to 14!

Depth *(JSC Description Remarks
0-9! SM silty sand, considerable grav- moist

el, well graded, nonplastic, firm

brown very moist at 9'
9'-15" CL silty clay, some gravel, low saturated at 10'

plasticity, dark brown

*Unified Soil Classification

Stopped auger at 15’

Auger refused at

| SERGENT, HAUSKINS & BECKWITH

} COMIULTING GEQTECHANICAL ENGINCERS
FHOCHIN 9 ALBUOULAOUE ¢ SANTAFE

_‘_
N\
m\




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

SHB Job No. E80-77

Date § time started: 6-2-80, Z:00pm

Date § time completed: 6-2-80, 5:00pm

LOG OF BORING NO. 31
Rig type: CME-55

Location:

Boring type: 6%" HSA

Geomorphic location: Alluvial terrace
At least 50'

Alluvial thickness:

Elevation:

Saturated thickness:
Total depth of well: 50!
Water level at completion: none

Casing

Type and size: 2' PVC

Type of annular pack: Natural backfill

Depth *USC
0-5" CL
5'-30" SM
30'-50" 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,

Total length: 51!

Perforated interval: 49' to 44'

Remarks
moist

dry

slightly moist

medium brown

#Jnified Soil Classification

Stopped auger at 50!
Auger refused at

SERGENT, HAUSKINS & BECKWITH
A-10

1s
ah:]

} CONSULTING GLOTECHNICAL ENGINLERS
PHOCNILZ + ALBUOQUEAQUE # SANTA FE




Alluvial Monitoring Wells
Black Mesa - Kayenta Mines
"aabody Cocal Company

vajo County, Arizona
-dB Job No. E80-77

Date § time started: 6-1-80, 11:00am
Date § time completed: 6-1-80, 12:15pm

Location:

Geomorphic location: Flank of alluvial

channel

Alluvial thickness: 8'

Saturated thickness: 0

Total depth of well: 20'

Water level at completion: none

Type of annular pack: Native backfill

LOG OF BORING NO. 32
Rig type: CME-55

Boring type: 6%'" HSA
Elevation:

Casing
Type and size: 2' PVC

Total length: 21°'
Peérforated interval: 5' to 10'

Depth *USC
0-8! GP

gr-18'

18'-109%"
19%'-20"'

*Unified Soil Classification

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

Auger refused at

i SERGENT, HAUSKINS & BECKWITH

Remarks
moist

moist at 8' to
11!

moderately hard

slightly moist
at 11' to 18

slightly moist

slightly moist

Stopped auger at 20"

||
EAY

|

A-11

I CONSULTING GCOTECHMICAL ENGINCERS
PWMOLNIL ¢ ALBUQUEAQUE » SANTA FE



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: 46
Perforated interval: 20' to 40'

Depth *USC Description Remarks
0-17" CL silty clay, occasional fine dry
sand, medium plasticity, light
brown
17'-45" CL clay, some silt, medium plastic- moist
ity, dark brown
*Unified Soil Classification Stopped auger at 45"

Auger refused at

. -
Xl
2]

SERGENT, HAUSKINS & BECKWITH

CONBULTING GEOTECHNICAL ENGIMEERE
PHOENIR ¢ ALBUOULRQUE & SANTA FE

A-12



Alluvial Monitoring Wells
Black Mesa - Kayenta Mines
"eabody Coal Company

avajo County, Arizona

SHB 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 level at completion: 14'6"

Type of annular pack: Natural fill

LOG OF BORING NO. 68

Rig type: CME-55

Boring type: 6%" HSA

Elevation:
| Casing

Type and size: 2" PVC

Total length: 23°'

Perforated interval: 16' to 21'

Depth *USC Description

0-5' CL silty clay, some sand, fine,
medium plasticity, dark brown

5t'-13° SM silty sand, some clay, fine,
nonplastic, light brown

13'-20' GW sandy gravel, some silt § clay
well graded, subangular to sub-
rounded, nonplastic, brown

20'-22" CL sandy clay, some silt, consid-

erable gravel, low plasticity,

Remarks

moist
soft

slightly moist

soft

note: consider-
able subrounded
gravel at 6%'

slightly moist
firm

very moist

dark brown

*Jnified Soil Classification

Stopped auger at 22"

Auger refused at

i
|
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Alluvial Monitoring Wells
Black Mesa - Kayenta Mines
Peabady Coal Company
Navajo County, Arizona

SHB Job No. EB80-77

Date § time started: 6-11-80, 3:45pm

Date § time completed: 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-5S

Boring type: 6%" HSA
Elevation:
\ Casing

Type and size: 2" PVC
Total length: 21°
Perforated interval: 7' to 17!

Depth *USC Description Remarks
0-20' SM silty sand, considerable me- moist
dium, angular gravel, well £irm
graded, nonplastic, yellowish- note: 2" angular
tan gravels at 8'

%Jnified Soil Classification

Stopped auger at 20"

Auger

refused at

| SERGENT, HAUSKINS & BECKWITH
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Alluvial Monitoring Wells
Black Mesa - Kayenta Mines
abody Coal Company
vajo County, Arizona
>HB Job No. E80-77

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'

Water level at completion: 22'6"

Type of annular pack: Natural fill

LOG OF BORING NO. 70
Rig type: CME-55
Boring type: 6%'" HSA

Elevation:

Casing

Type and size: 2' PVC
Total length: 32°'
Perforated interval: 21' to 27’

Description

Depth *JSC
0-25" CL
25'-30" CL

note: coal at 30°

at 31

*Jnified Soil Classification

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

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

& hard rock

Stopped auger at

Remarks

slightly moist

soft

note: consider-
able gravel at
207

saturated at 25'
to 31°

Auger refused at il

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

SHB Job No. EBO-77

Date § time started: 6-3-80, 3:15pm

Date § time completed: 6-3-80, 4:15pm

Location:

Geomorphic location: Alluvial terrace

Alluvial thickness: At least 30°'

Saturated thickness: At least 10'

Total depth of well: 30°

LOG OF BORING NO. 71

Rig type: CME-55

Boring type: 6%'" HSA

Elevation:

Casing

Type and size: 2" PVC
Total length: 31°'

Water level at completion: 26' Perforated interval: 19' to 29'
Type of annular pack: Natural fill
Depth *JSC Description Remarks
0-3° CL silty clay, some sand, fine, moist
low plasticity, brown soft
3'-9¢ SM silty sand, some clay, poorly slightly moist
graded, fine, nonplastic, light
brown
9'-13" CL silty clay, some sand, fine, slightly moist
low plasticity, light brown
13'-19" SM silty sand, considerable grav- slightly moist
el, well graded, angular to very moist at 18°
subrounded, nonplastic, light saturated at 20°'
brown i
19'-30" SM silty sand, some clay, fine, saturated
low plasticity, olive gray,
note: more clay with depth
*Unified Soil Classification Stopped auger at 30!

Auger refused at

| SERGENT, HAUSKINS & BECKWITH
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Alluvial Monitoring Wells
Black Mesa - Kayenta Mines
"=2abody Coal Company

vajo County, Arizona
oHB Job No. E80-77

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-S55

Boring type: 6%" HSA
Elevation:

Casing
Type and size: 2" PVC
Total length: 26'
Perforated interval: 14' to 24'

Depth *USC Description Remarks

0-8" CL silty clay, some sand, fine, moist
mediun plasticity, dark brown soft

8'-13" SM silty sand, some clay, trace slightly moist
of coarse sand, predominantly soft
fine, nonplastic, light brown

137-25" CL sandy clay, some silt, fine, very moist at
low plasticity, dark brown 137 to 14"

saturated at 14°
to 25!
note: gravel at 23!
*Unified Soil Classification Stopped auger at 25"

Auger refused at

s .4 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{ 6-3-80, 11:45am

Date & 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!

LOG OF BORING NO. 73

Rig type: CME-55

Boring type: 6%" HSA

Elevation:

Casing
Type and size: 2" PVC

Total length: 4§

Water level at completion: 28' Perforated interval: 27' to 42
Type of annular pack: Natural fill
Depth - %(JSC Description - Remarks
0-19 (@)L, silty clay, some sand, me- moist
dium plasticity, dark brown soft
note: slightly
moist at 5' to
19', consider-
able gravel at
- 19!
19'-30" CL sandy clay, some silt, consid- slightly moist
erable gravel, angular, low
plasticity, dark brown
~30'-35" CL sandy clay, some silt, fine, very moist at 30°'
medium plasticity, dark brown saturated at 35'
35'- 45! L sandy clay, some silt, fine, saturated
medium plasticity, dark gray soft

45"

*Unified Soil Classification

Stopped auger at
Auger refused at

I SERGENT, HAUSKINS & BECKWITH
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Alluvial Monitoring Wells
Black Mesa - Kayenta Mines
rabody Coal Company
.vajo County, Arizona
SHB Job No. E80-77

Date § time started: 6-10-80, 10:15am

Date & time completed: 6-10-80, 12:15pm

Location:

Geomorphic location: Alluvial terrace

Alluvial thickness: 31'
Saturated thickness: 14'6"

Total depth of well: 28'6"

Water level at completion: 16'6"

Type of annular pack:_Natural backfill

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

Elevation:

74

Casing

Type and size: 2'" PVC
Total length: 29'g6"
Perforated interval: 22' to 10'

Note:

auger refused at 16',
moved 50 yards closer to wash

very moist at 10'

slightly moist at

9' to

Depth *[JSC Description Remarks
0-14" SM silty sand, predominantly very
fine, occasional clay, nonplas- 0 to 9!
tic to low plasticity, light moist at
brown 10"
note: brown at 10' to 14° to 11!
saturated at 11'
to 14°
14'-23" SM silty sand, some gravel, occa- very saturated
sional clay, nonplastic to low no returns
plasticity, brown
23'-25" boulder, hard saturated
no returns
25'-31" SM silty sand, considerable grav- very saturated

el and/or cobbles, nonplastic,

brown

*Unified Soil Classification

Stopped auger at
Auger refused at

(=X |

|
)

to saturated
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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, 12:30pm

Date § time completed: 6-10-80, 7:30pm

Location:

Geomorphic location: Alluvial terrace

Alluvial thickness: 30!

Saturated thickness: 22!

Total depth of well: 28°'

Water level at completion: 7'

Type of annular pack: Gravel pack,

LOG OF BORING NO. 75
Rig type: CME-55

Boring type: 12' HSA
Elevation:

Casing
Type and size: 4" PVC
Total length: 291 6"
Perforated interval: 28' to 18'
factory slots, 18' to 8'

14' to 4'

field slots & Mirafi

Depth *JSC Description Remarks

0-8° SM silty sand, occasional clay dry at 0 to 1'
predominantly very fine, moist at 1' to 3!
nonplastic to low plasticity, dry at 3' to 8'
light brown

B'-23" SM silty sand, some clay § oc- saturated at 8'
casional angular gravel, pre- to 23'
dominantly very fine, low no returns at 12'
plasticity, brown to 23"

23'-30" SM silty sand, some gravel § saturated
cobbles, occasional clay, hard

predominantly very fine,
nonplastic to low plastic-

ity, brown

*Unified Soil Classification

Stopped auger at

Auger refused at 30!

=I—
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Alluvial Monitoring Wells
Black Mesa - Kayenta Mines
neabody Coal Company

avajo County, Arizona

SHB Job No. E80-77

Date § time started: 6-9-80, 12:45pm

Date § time completed: 6-9-80, 1:45pm

Location:

Geomorphic location: Alluvial terrace

Alluvial thickness: At least 50'

Saturated thickness: At least §'

Total depth of well: 50°'

Water level at completion: 45

Type of annular pack: Natural fill

LOG OF BORING NO. 76
Rig type: CME-55

Boring type: 6%' HSA
Elevation:

Casing
Type and size: 2" PVC

Total length: 51°
Perforated interval: 44' to 49'

Depth *JSC Description Remarks
0-4° SM silty sand, some clay, pre- slightly moist
dominantly fine, nonplastic, firm
grayish-brown
4'-45" SM silty sand, some clay, oc- slightly moist
casional gravel, fine, non- Eirm
plastic, light brown note: consider-
able subrounded
gravel at 40'
45'-50" SC clayey sand, some silt, fine, moist
low plasticity, dark brown firm
*Unified Soil Classification Stopped auger at S0

Auger refused at

ul
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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: 6-13-80, 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,

27' to 21'

LOG OF BORING NO. 77
Rig type: CME-55

Boring type: 12" HSA
Elevation:

Casing

Type and size: 4" PVC
Total length: 436"
Perforated interval: 42' to 32!

Depth *USC Description Remarks

0-8°7 SM silty sand, predominantly dry
fine, subrounded, nonplas-
tic to low plasticity, light
brown

§'-33! GM silty sand § gravel, small slightly moist at
cobbles, predominantly fine B' to 20
sand, well graded gravel, moist at 20
subangular to rounded, non- to 33!
plastic, brown

33'-43" GM silty sand § gravel, consid- saturated
erable clay, brown

*Unified Soil Classification Stopped auger at 43!

Auger refused at

SERGENT, HAUSKINS & BECKWITH

CONSULTING GEQOTECHNICAL CNGINLLAS
FHOEMIZ ¢ ALAVQUERQUEL ¢ SANTA FE

A-22



Alluvial Monitoring Wells
Black Mesa - Kayenta Mines
Peabody Coal Company

rajo County, Arizona

.8 Job No. EB80-77

Date § time started: 6-13-80, 9:00am

Date § time completed: 6-13-80, 12:00pm

Location:
Geomorphic location: 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: Collapse

LOG OF BORING NO. 79

Rig type: CME-S5S5S

Boring type: 12' HSA

Elevation:

Casing
Type and size: 4' PVC

Total length: 39

Perforated interval: 37'6" to

27 l6||

Depth *[JSC Description Remarks
0-12" SM silty sand, predominantly fine moist

subrounded, nonplastic, brown

note: some gravel at 6' to 12!

12'-20" GM silty sand, considerable clay saturated
§ gravel, rounded to subangu-
lar, low plasticity, brown

20'-22" CL silty clay, medium plastic- very moist
ity, dark gray saturated
22'-38" GM silty sand, considerable grav- saturated
el, nonplastic, brown no returns
*Unified Soil Classification Stopped auger at 38"

Auger refused at
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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: 6-9-80, 9:45am

Date & time completed: 6-9-80, 10:45am

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: CME-55

Boring type: 6%'" HSA
Elevation:

Casing
Type and size: 2" PVC

Total length: 22'
Perforated interval: 14' to 19°'

Depth *USC Description Remarks
0-20" SM silty sand, considerable grav- moist
e