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Page: 1 LORENCITO COAL COMPANT
Lorencito Coal Mine
Station: MMJAG-1
Sample Yesr: 1996

SAMPLING DATE Q3/12/96 03/25796 D4/24/96 0572079 06/18/96 OT/16/96 OB/19/94 09/18/96 10/07/96 MINIMM  MAXNIWUM  MEAN STANDARD
TIME 1100 xR 1205 1430 1620 1245 1220 015 1034 VALLE VALLE AVERAGE DEVIATION

Parameter lg;Lu

Water Lovel chs 15.30 16.77 13.10 13.58 14.91 15.95 18.07 16.05 17.45 13.10 18.07 15.45 1.3
Total Depth ft. 8GS 20.50 20.50 20.%0 20.80 0.8 20.80 20.80 20.80 20.80 20.89 20.20 0n.80 0.00
Purge Volume pallons 9 1 16 15 12 7 2 ] & 2 14 ® 5
Temparaturs c 10.6 8.3 12.5 12.7 12.7 16.5 14.8 15.6 13.1 3 16.5% 12.8 2.1
pH Ly, T.45 T.73 7.50 T.92 T1.70 7.63 7.k 7-B4 T.eT Tohd 7.m 7.53 0.14
Dissolved Oxygen ppm 4.9 6.7 b.B 5.2 8.5 a.9 7.0 6.2 6.5 4.9 a9 6.9 1.2
Conductance ushos s ns 3 mn 455 &40 &55 611 “20 315 an 426 [+ ]
Silver, dissolved g/l 0. 005 * . <0.005 * - «0.005 ~ <0,005 0 0.005 0.005 0.00Q
Aluminum, dissolved mg/L <0, 03 " . <0.03 . - q.0% - 8.15 0.03 0.15 0.a7 0.08
Totat Alkstinity /L 0 . . 234 » b 24T - 22 230 247 %9 T
Carbonate as CaC03 /L <2 - . <2 - . 2 - 2 2 2 2 a
Bicarbonate 83 CaCOl /L 230 - - 23 - - 247 - 262 230 ur 239 4
Hydroxide &s CaCO3 agsL <« - » <2 - - «2 d 2 2 2 o
Arsenic, dissolved wg/L «,00% e <0.0p01 ™ - «3.00t - «0.001 0.001 0.001 0.001 0.000
goron, dissatved /L 0.01 * * 0.03 - " 0.05 . 0.02 0.0 0.05 0.03 0.02
Barium, dissolved /L 0.097 - - 0.088 - - a.09 - 0.100 0as 0.100 0.095% 0.00%
geryllive, dissolved ag/L <0,0005 *~ - <0.0100 * - <0,0005 - «0.0005 0.0005 0.010Q 0.002¢9 0.0048
calcium, dissolved wg/L 55.3 o - 59.2 - - 56.2 - 561 55.3 59.2 56.7 1.7
Cation-Anlon Balence X 0 L4 - 4 L4 - 1 . 2 o 4 2 1
Sun of Anlons g/l 6.00 . . 6.10 . . 6.37 - 6.01 48.00 6.37 512 0.17
Sum of Cations -/l 6.04 - b &6.57 - . 6.54 . 6.30 604 .57 ) 0.25
Cadmsium, dissolved ngsL <).0005 * * <0.0005 *~ - «0.0005 * <0.0005 0.000% 0.0005 0.0005% 0.0000
Chioride mg/L 3 - " 3 . - % - ] 3 & 3 1
Cyanide, free /L <0.1 - - <0.1 i bl «0.1 b «Q.1 0.1 0.1 0.1 Q0.0
Thiocyanate {SCN) /L <0.1 . . 0.1 . » <.} - «0.1 a.1 0.1 0.1 0.0
Cobalt, dissolved /L Q.01 - * 0.0 " . <0.01 - <0.01 0.01 a.at Q.01 0.00
Chromium, dissolved wg/L <0.01 L - .01 . - <0.01 - <003 0.0 0.01 0.01 0.00
Copper, dissolved wgfl <),01 b - 0.0 - - 0.01 - 0.01 0.0% 0.0 0.0 0.00
Conductivity a25C wmhos/cn 493 e - 551 . - 570 - 584 493 586 550 41
Fluoride -/l 0.3 - - 8.5 . - 0.4 . 0.4 0.3 0.4 0.4 0.1
lron, dissolved w/L <0.01 - - =0.01 - - 0.10 - 0.20 0.01 0.20 G.08 0.09
Iron, total ag/L 6.02 . . 27.50 . . 18.80 - 3.15 0.02 27.50 12.32 12.94
Hardness as CaCQ3 /L 213 - - 232 ~ " 217 - 217 213 232 220 8
Mercury, dissolved gl &.0003 * ol <0,0002 = - «<0.0002 +* «0._D002 0.0002 0.0003 Qa.0002 0,000¢
Potassium, dissolved g/l 1.7 bt . 2.2 b - 1. - 1.9 1.7 2.2 0.2
Lithium, dissolved ag/L <0, 02 - b <0.02 . - <0.02 - «0.02 0.02 0.02 0.02 0.00
Magnesiua, dissolved m/L 181 - . 20,4 b * 18.7 . 13.7 18.1 20.4 19.0 1.0
Mangancse, dissolved sl <0.003 * - <0.005 * - «0.005 - <0.005 0.005 0.005 0.00% 0.000
Manganese, total [*T)% 0._00% - . 0.605 . - 0.513 - 0035 0.009 0.5605 0.290 9.312
Nitrogen, asmonia /L «0.05 - - <0.05 i bl 0.07 * «0.05 .05 2.97 .68 2.0t
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Page: 2 LORENCITO COAL COMPANY
Lorenc {to Coal Nine
Station: MWAC-1
Sample Year: 1996

SAMPLING DATE OB/12/96 03/25/96 D4/24796 05/20/% 06718796 0T/16/96 0B/19/96 O9/18/96 10/07/9%6 MINIMN  MAXIMM  MEAN STANDARD
TINE 1100 1130 1205 1430 10620 1265 1220 015 1030 VALUE VALUE AVERAGE DEVIATION

Paraseter tnits

Nitrite as ¥, dissolved g/l 0.0 . - 0.02 - - .01 - «0.01 [ 1] 0.02 0.01 0.00
Nitrate as N, dinsalved 0.37 - - 0.28 et - 0.53 - 0.20 0.20 0.57 Q.40 0.18
Nitratesnitrice as N, dlssoly A 0.57 o - 0.30 - . 0.53 - 0.20 0.20 0.57 0.40 0.18
Sodium, disecived -t ».a - - 42.8 - L] 8.5 . 42.8 19.8 8.5 43.5 b
Nickel, dissclved wp/l «<0.01 i - <. b * 0.0 - .01 G.01 3.01 9.0t 0.00
Phosphotus, ortho dissolved wa/l 0,005 * - «Q.005 * - 0.013 o 0.007 0.005 0.013 0.0038 0004
Lead, dissolved g/l «0.001 ~ - «0.001 = * <0,002 * «<0.001 0.001 0.002 0.001 0.000
pH (lab) wnits 7.4 - b 7.7 - - 7.9 - r.5 7.4 T.9 7.6 0.2
Sodium Absorption Ratio in We 1.2 bt d 1.24 . - 1.45 - 1.28 1.20 1.45 1.29 0.1
Antimony, dissolved «<.002 * hd <«0.002 * - <0002 * «0.002 0.002 0.402 0.002 0.000
Salenium, dissalved /L 0.001 - - 0.002 - - 9001 » a.0at 0.061 0.002 0.001 0.000
Sulfste wl 60 - - 80 - - &) bl 50 50 50 58 5
Residue, Filtersbla (TDS) 215 mg/l 30 . - 370 - - 320 hd 330 320 370 31 22
105 (calcul ated) /L nz " * 330 - . 139 - 319 nr 339 3% 10
T0S (ratioc - messured/calculs 1 - b 1 hd - 1 . 1 1 1 1 0
thatlium, dissolved «0.002 * - <0002 * - «0,002 * <0.002 0,002 0.002 0.002 0.000
Vanadiun, dissolved g/l H.005 * - <0.005% * bl «0.005 = <0.005 3J.005 0.005 Q.045 3.000
Zinc, dissolved /L «0.01 hd - <0.01 - . <0.01 - <0.01 0.01 o.0 0.01 0.00

Note: Station installed 03707/96 Rev:11/19/96
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Page: 1

LORENCITC COAL COMPANY
Lorencito Coal Mina
Station: maCC-1
Sample Year: 199

SAMPLING DATE 03/12/96 03/25/90 04/26/96 U5/20/96 06/18/96 0T/16/96 0B/19/96 09/18/96 10/07/96 MINISUM  MAXIMUM  MEAN STANDARD
TIRE 1010 1845 1315 1745 1400 1530 1520 1055 1130 VALUE VALUE AVERAGE  DEVIATION

Parameter units

Water Level cta 15.45 14.07 15.87 17.13 15.58 16.48 18.20 15.60 18.02 14.07 18,20 16,27 1.8
Total Depth ft. BGS 3.0 W3 W3 NN ¥V l0.30 30.30 30.3¢0 30.30 30.30 30.3 30.30 0.0
Purge Volume galions n % n 28 30 ol 26 n 2% 24 34 30 3
Teaperature 1.4 1.1 12.% 13.4 13.6 14.5% 14.7 14,2 13.0 1.1 1%.7 12.0 4.2
pH s.u 5.30 8.01 7.75 8.14 T.62 r.a 7.69 T.62 1.M 7.62 8.3 7.8 0,26
Dissolved Oxygen ppm &7 5.1 4.3 6.1 9.2 6.5 6.0 5.8 5.6 &.7 9.2 6.1 1.3
Conductance ushos S48 513 30 - ) 580 A00 500 819 500 485 a1y 586 97
Silver, dissolved nag/L <0.005 * . <<.005 * - <«0.005 = «<0.005 0.005 0.005 0.005 0.000
Alumirum, dissolved ma/L «0.03 . . .03 * . 0.05 . «0.03 .03 0.05 0.04 0.01
Total Aikalinity ma/L 284 . - 2M * - 302 . 308 279 306 293 13
Carbonate 83 CalD3 mg/L «2 - - «2 * - b7 . <2 2 2 2 q
Bicarbonete as CalO¥ /L 284 - . Fiad * bl 302 . 306 2™ 306 293 13
Hydroxide as CaCO3 mg/L <2 . . <2 . > <2 * <2 2 2 2 0
Arsenic, dissolved mgsL «0.001 * * «0.001 ~ - .00 * 0.001 0.001 0.001 0.001 0.000
foron, dissolved /L 0.01 - . 0.03 . . 0.07 - 0.02 0.0 0.07 0.03 0.03
Barium, dissolved g/l 0.074% . bd 0.074 b . 0.092 * 0.076 0.074 0.092 0079 0.009
Berylliuw, dizsolved mg/L «0.0005 ~ . «0.0100 * » <0.0005 = «0, 0065 a.0005 Q.0140 0.0029 0.0048
Calchum, dissolved ma/L 61.1 - b 45.9 - - 61.3 . 42.5 81.1 65.%9 &2.7 2.2
Cation-Anion Balance X 1 - . 3 - . o b 2 1] 3 1 1
Sum of Anioms meq/L 8.58 - . 8.48 - - 8.77 - 8.82 8.48 8.82 8.66 0.16
Sum of Cations meq/L 8.7 - . 5.9 . * 8.78 . .10 a.7m .10 8.90 0.16
Cadmium, dissolved og/L <0.0005 *~ - <0.0005 * - «<0.0005 * <0.000% 0.0005 0.0005 0.0005 0.0000
Chloride og/L 5 - . 5 - - & . - 5 4 5 1
Cysnide, free ng/L «0.1 - . <0.1 » . «0.1 * «0.1 0.1 0.1 0.1 0.0
Thiocyanate (5CN) mg/L 0.1 - * <0.1 . i <0.1 * <0.1 0.1 0.1 0.1 0.0
Cobalt, dissolved m/L <0.01 - * <0.01 - - «0.01 - «0.01 0.01 0.01 0.01 0.00
Chromium, dissolved mg/L <0,01 bl * <0,01 hd - 0.01 * <0.01 0.0 0.01 .01 0.00
Copper, dissolved m/L «0.01 - b «0.01 - . <0.01 - <0.01 0.0t 0.01 0.01 0.00
Conductivity a25C uhos/ca 699 . > 749 - . m3 . a35 &9 436 T67 58
Fluoride /L Q.4 » hd 0.4 - - 0.4 . 0.4 0.4 0.4 0.4 0.0
Iron, dissolved ng/L «0.01 o hd 0.04 - . 0.04 . 4.0 0.01 0.04 0.03 0.02
Iron, total mg/L 1.77 - - 12.00 v . 20.40 * 4,08 1.7 20.40 9.56 B.45
Hardness as Cald my/L 265 - . 1 . * 266 . Fis] 285 281 2n 7
Mercury, dissolved my/L <0.0002 * - <0,0002 * * «.0002 * <0.0002 0.0002 0.0002 0.0002 0.0000
Potassium, dissolved mg/L -0 - - T b - 2.¢ * 3o 2.7 5.0 2. 8.1
Lithium, dissolved g/l <0.02 - . <002 . - «0.02 - .02 0.02 0.02 0.02 0.00
Magnegium, dissolved /L 2T.4 - - 28.3 - * 27.5 - 28.3 7.4 2.3 27.9 0.5
Manganese, dissolved ma/L o.015 ~ . <0.005 * . «©.005 ~ «0. 005 0.005 0.015 0.008 0.005
Manganess, total mg/L 0.048 - hd 0.253 * . 0.422 . 0.030 0.030 0.522 0,188 0.184
Nitrogen, smmonia g/l 0.05 - - «0.05 - - 0.08 . «0.05 0.05 0.08 0.06 0.02
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Page: 2 LORENCITD COAL COMPANY
Lorencito Coal Wine
Station: miC-1
Saaple Year: 1996

SANPLING DATE 0312/96 Q3/25/96 Oh/24/96 05/20/96 06/ 18/96 OT/16/96 OB/ 19/9%% 09/18/96 10/07/96 MININUN  PAXIMUM  MEAN STANOARD
TimE 1010 645 1315 1745 1400 1530 1520 1053 1130

VALUE VALUE AVERAGE DEVIATION

Parsmeter Unite

Nitrite as N, dissolved ag/L <0.01 b . <0.01 - . 0.01 - 0.02 0.01 0.02 0.01 0.00
Ritrate as N, digssolved gl 0.07 b - 0.13 - b 0.27 - 0.28 0.07 0.28 0.1% 0.10
Nitrate/Mitrite as M, dissolv mg/L 0.07 - - 0.13 b * 0.28 b 0.30 o.07 0,30 0.2 [ )]
Sodium, dissolved /L T6.4 o - Ta.4 " - 76.7 - 1.3 Th.4 81.3 r.2 2.9
dickel, dissolved ngsL 0.0 - - «0.01 b - 0.01 - .01 0.01 0.01 0.01 0.00
Phosphorus, ortho dissolved mg/L 0.015 . > 0.005 * b 0.015 . 0.008 0.005 0.01% .01 0.005
Lead, dissclived ng/L «<.001 * - 0.005 . - <0.002 * <0.001 0.001 0.005 0.002 0.002
o (Lab) unite 1.2 - . 1.7 * - 7.9 - 7.% 7.2 1.9 7.4 0.3
Sodium Absorption Ratio in Ws 2.06 - - 1.95 - - 2,07 - 2.17 1.95 2.17 2.06 0.09
Antimory, dissolved /L @H.002 * - <0.002 * » <0.002 * «0.002 0.002 0.002 0.002 0.000
Selenium, dissolved m/L 0.002 - - 0.002 b bt 0.001 b «0.001 0.00% 0.002 0.002 0.001
Sutfate /L 130 - - 130 - . 120 - 120 120 130 125 [
Residue, Fllterable (TDS) 315 mgsL 480 - - 80 - b 450 L 470 &50 480 470 14
TDS (calcuiated) mg/L &4 - - 474 - - 476 - <B4 &Th L84 477 5
T0S (ratio - measured/calculs 1 - - 1 b - 1 L4 1 1 1 1 0
Thallium, dissolved /L «0.002 . «0.002 * . <Q.002 ~ <0.002 0.002 0.002 0.002 0.000
vanadium, dissolved ag/L <0005 * - <0005 * - <0.005 * 0. 005 0._005 0.005 0.000
Zinc, dissalved /L <0.01 - - «0.01 * . a.01 - <0.01 0.01 G.0% 0.0 0.00

Note: Station installed 03/08/96 Rev: 11719796
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LORENCITO COAL COMPANY
Lorencito Cosl Mire
Station: MWCWC-1
Sample Year: 1990

SAMPL ING DATE 03/12/94 Q3/2T/96 04/25/96 05/22/9% 06/18/9% Q7/\T/96 OB/21/96 09/1T/9% 10708/96 MINITM  MAXTMUN  MEAM STANDARD
TINE 1530 1300 1135 130 0900 1620 1515 1130 1415 VALUE VALUE AVERAGE  DEVIATION

Parsmeter nity

\ater Level cle T.50 1.3 8.80 9.02 a.4 .70 8.42 T.80 8.58 T.23 9.70 8.3 0.7
Total Depth 1t. BGS 24.60 24.60 26.60 24.60 24 .60 24 .60 24.60 24.60 26,60 24.60 24 50 24 .60 0.00
Purge Yolume gallons R L3 37 38 7 32 3% 38 % 32 114 15 2
Temparature c 9.0 n’.7 10.0 15.5 12.4 15.7 16.5 15.6 15.5 9.0 16.5 13.7 2.7
pH s.u, T.40 8.02 1.8 7.63 7.76 T.92 T.66 7.99 T.49 T.49 8.02 T.78 0.20
Dissolved Oxygen Ppm 3.7 4.1 2.8 [ Y 5.4 .8 5.0 4.0 &b 2.8 5.4 4.3 0.8
Conductance uhos 431 90 1065 1293 1050 1000 930 1024 900 631 1203 a7 174
Sliver, dissolved /L «©.005 * * <«0.005 * bl «0.010 * <0.005 0.005 0.010 0. 004 0.002
Aluminm, dissalved g/L «0.03 . - <Q.03 - - 0.13 - 0.06 0.03 o.18 0.08 0.a7
Total Alkalinjty ng/L 155 4 . 510 - . 354 bl 341 31 510 ™ &
Carbonate as CaCD3 ng/L «2 - - <2 - .. <2 b <2 2 2 2 Q
Bicarbonate az CalD3 /L 355 - - 510 - - 354 b ko3 341 510 3% 80
Hydronide as CaCO3 /L <@ - - <2 - - <2 " < 2 2 2 1]
Acsenic, dissolved m/L «0.001 »* - <Q.001 = - <0.001 * 0.00% 0,001 0.001 0.001 0.000
Boron, dissolved =g/L <0.01 . hd 0.05 . - 0.11 bl 0.03 0.01 0.1 0.05 0.04
Barium, dissolved mg/L 0.050 . - 9.058 b - 0.04% - 0.051 0.04% 0.058 0.052 0.004
Beryllium, dissolved /L «0.0005 * . «0.0100 * - <0.0030 * «.0005 0.0005 0.0100 0.0035 0.0045
Calcium, dissolved /L 52.1 - - 57.4 . - 309 hd 4.8 39.9 57.4 8.6 T.7
Cation-Anion Balance x 2 - - 1 . . -1 - 2 -1 2 1 1
$um of Anlons meg/L 12.90 - - 14.70 - - 12.30 - 11.60 11.60 16.70 13.38 2.28
Sum of Cations meq/L 13.40 hd = 15.90 - - 12.00 4 12.00 12.00 16.90 13.58 ]
Cadwmium, dissolved mg/L <(,0005 * - <0.0010 * - <0.0005 = «0.0005 0.0005 0.0010 0.0006 0.0002
Chloride ng/L 10 - - 26 - - t0 - 9 9 26 14 a
Cysnide, free g/l <0.1 - - 0.1 - - <0.1 - «0.1 0.1 0.1 0.1 0.0
Thiocyanate (SCN) ng/L <0.1 - - 0.1 - - «0.1 - 0,1 0.1 0.1 0.1 0.0
Cobalt, dissolved mg/L <0.01 * - «0.01 - . <0.02 - <0.01 o.M 0.02 0.01 0.00
Chromium, dissolved ng/L «0.01 * - «0.01 * * «0.02 - <0.01 a.M 0.02 o.M 0.00
Copper, dissolved ng/L <0.01 ol - «0,01 bl . 0.02 - «0.01 .0 0.02 0.0t 0.00
Conchactivity @25C uthos/cm 1220 * - 1445 - . 1126 * 1107 1107 1445 1225 155
Fluaride /L 0.8 - - 0.9 » . 0.9 - 0.9 0.8 0.9 9.9 0.1
lron, dissolved /L <0.01 - - 0.02 - - 0.13 . 0.07 0.01 0.13 0.0&4 Q.04
Iran, total ngsL 0.35 - - 56.00 - - 52.60 - 29.30 0.35 56.00 34.56 5.1
Hardnesa as CaCO3 mrL 255 » bl %2 . . 19%% - 218 196 292 240 o2
Mercury, dissclved »g/L <0.0002 * * «0.0002 * . <0.0002 = <0.0002 0.0002 0.0002 0.0002 0.0000
Potassium, dissolved g/l 3.6 . - 4.6 b . 4.4 - .3 1.6 4.6 4.2 0.4
Lithium, dissolved /L <0.02 . - <0.02 . . 0,04 * «0.02 0.02 0.04 0.03 0.01
Nagnesium, dissolved my/L 30.3 - b -1 . . 23.3 hd 5.9 23,3 36.1 28.9 5.4
Manganese, dissolved g/l <0.005 =~ - 0.013 b4 - g.010 - <0.003 0.005 0.013 0.008 0.004
Manganess, total g/l 0.014 - - 2.840 * - &.640 - 2.040 0.014 &.640 2.384 1.918
Nitrogen, amuonis g/l <0.05 - - 0.06 - - 0.09 - 0.046 0.05 0.09 0.07 0.02



9-C-MD

Page: 2 LORENCITO COAL COMPANY
lorencito Coal Wine
Sration: MOC-1
Sample Yesr: 1996

SAMPLING DATE WAL U3/2T/96 045196 05F21/90 0618196 DT/1T/96 UB/21/96 09/17/96 10/00/96 MINIMUM  MAX[MM  MEAN STANDARD
TINE 30 1300 1135 0900 14620 1515 130 1415

1130 VALUE VALUE AVERAGE DEVIATION

Parameter Units

Nitrite as N, dissolved mg/L <0.01 . - 2.0 . - 0.09 - 0.02 a.m Q.09 0.03 0.04
Nitrate a8 N, dimolved LTS 0.22 - . 0.16 - - 2.73 - 0.27 0.16 0.73 D.33 0.24
lltrltonitr‘tt m N, dissolv mg/L 0.2 hd - 0.17 b - 0.82 o 0.29 0.17 0.82 0.18 0.3
Sodium, dissolved /L 187.0 - " 268.0 b . 181.0 - .o 1.0 2:8.0 196.8 3.8
Wickel, dissolved /L .01 bt . .01 - . «0.02 - 0.0 0.01 0.02 9. 0.00
Phosphorus, orthe dissolved sguL a.o1a - hd 0.024 . b 0.011 - 0.014 ¢.on 0,024 0.017 0.005
Lesd, dissolved ng/L .00y * . 0.002 - - 005 <D,001 0.001 0.005 0.042 0.0a2
pi tlab) units ) hd - 7.7 - . 7.9 . 7.6 7.4 1.9 .7 0.1
Sodius Absorptiom Ratio in Wa 3.16 - bt 5.3 - - 5.0 b 5.09 5.09 639 5.59 0.50
Ant fmorry, dissolved | -T[% <002 * . 4010 * . «0.002 * «<0.002 0.002 0.010 0.004 0.004
Selenium, dissolvad m/L 0.002 - - 0.001 - - «<0.001 - <}.001 0.001 0.002 0.001 0.000
Sul fate ng/L 250 - - r - . 30 - 210 210 270 243 28
Resichmy, Filtersble (TDS) 318 ma/L 730 hd - 880 - - 50 - 430 650 850 738 100
105 {caleulated) ngsL b 14 - » %9 - - a3 - (34 (-7 949 m 126
705 (ratio - meassred/calculs 1 . - 1 - . 1 . 1 1 1 1 [’}
Thallium, dissolwd /L £0.002 *~ * €.002 = - <0.002 = «0.002 0.002 0.002 0.002 0.000
vYanadium, dissotwd og/L <0005 * . ©.005 = hd <0.010 = <0.005 0.005 0.010 0.006 0.002
2inc, dissolved ng/L «<0.01 - b «3.01 b . «0.02 - a.m o.M 0.02 0.0% 0.00

Note: Statian irstalled 03/09/96 Rev:11/19/96



L-T-MD

Page: 1 LORERCITO COAL COMPANY
Lorencito Coal Mine
Station: MWCWC-2
Sasple Year: 1996

SAMPLING DATE 03/12/96 O3/27/96 0L/25/96 05722796 06/18/94 07/17/96 08/21/96 (R/\T/9%6 10/08/9%6 NIN(WUM  MaXimm  WEAN STAMDARD
0 1400 1040 5 1320 35

Ting 143 1430 0200 154 1230 10 VALUE VALUE AVERAGE DEVIATION

Parameter Units

Rater [evel ctfe 17.55 18.34 18.60 .1 18.32 20.20 20 21.21 21.58 17.55 21.58 19.53 1.66
Total Depth ft. BGS . 3.1 3.1 T w.n 7.1 r.n Irat Iz.n 7. T.n 7N 0.00
Purge Volume qallors A0 39 » 3a n % 3 34 34 k'3 &0 37 3
Teoparature [ 12.1 13.4 12.0 17.9 12.4 %.2 16.5 13.9 15.0 12.0 17.9 14.2 2.0
pH [ 1) .20 7.59 7.95% 7. T.33 1.95 T.26 7.13 T.11 7.1 T.95 T.45 2.5
Dissolved Oxygen =~ ] 1.7 1.7 2.2 5.5 5.3 .2 6.5 2.8 2.4 1.7 4.8 3.4 1.9
ConducTance ushos 480 (23] 1215 907 £90 ars 1156 1ar 800 480 1215 961 185
Silver, dissolved /L «.005 * - «0.005 * . «0.010 ¢ <Q.005 1.005 9.010 0.006 0.002
Alumirum, dissolved m/L 0.03 - . «0.03 - - 0.22 - 0.04 0.03 0.22 0.08 .9
Total Alkalinity ag/L k16 - - mn - * 348 . 35 364 7 30 3
Carbonate as CacOl ag/L <2 » * <2 - hd «2 . <2 2 2 2 )
Picarbonate as CaCG3 mg/L 7 bt * n . * 358 . 344 354 377 370 5
Hydroxide as Cat03 /L <2 * . <« - - - 2 2 2 Q
Arsenic, dissolved mw/L 0. 001 - «0.007 * - .00 = <0.001 0,00 0.001 2.001 0,000
Boron, dissolved /L 0.02 bl . 0.04 . . 0.02 - g.12 0.02 0,12 0.0% 0.05
Barium, dissolved mrL 0.084 - . 0.058 - - 0.071 . 0.048 0.046 0.08 0.065 0.014
Beryllium, dissolved ng/L 0.0005 * - <0.0100 *~ . <0,0030 - <0, 0005 0.0005 0.9100 0.0035 0.0045
Calciut, dissolved o/l 107.0 - - 108.0 - - 9.9 - 106.0 9.9 108.0 105.2 3.6
Cation-Anion Salance X 1 - * 2 . * -3 * -3 -3 2 -1 3
Sum of Anions neq/L 12.90 - * 12.80 - - 13.00 * 12.80 12.80 13.00 12.88 0.10
Sum of Cations meq/L 13.10 - - 13.40 - - 12.30 - 12.10 12.10 13,40 12.73 0.42
Cadmium,, dissolved mg/L <0.0005 * - «0.0010 * . <0.0005 * <0, 0005 0.0005 0.0010 0.0006 0.0002
Chloride /L 10 - * 12 * - 12 - 10 10 12 1 1
Cyanide, free mg/L 0.1 - - <Q.1 - . <0.1 . «0.1 2.4 Q.1 a1 0.0
Thiotysnate (SCHY /L 0.1 - * <01 * * <0.1 hd <0.1 0.1 0.1 g.1 0.0
Cobalt, discolved m/L <0.01 - . «0.01 - . <0.02 - <0.01 a.01 0.02 0.01 0.0C
Chromium, dissolved /L «Q.01 hd » <0.01 - * <0.02 - <0.01 0.01 Q.02 0.0 0.00
Copper, dissolved ag/L <0.01 - - 0.0 * . 0.02 - «0.01 0.01 0.02 9.0 0.00
Concctivity a25C umhaos/cm 983 - - 1091 b - 1128 * 1109 a3 1128 1078 &5
Fluoride ng/l 4.3 - . Q.4 . bl 0.5 - Q.4 0.4 0.5 0.5 0.1
Iron, dissolved ma/L 0.07 * - 0.03 - * 0.53 b 0.21 0.03 0.53 0.21 0.23
Iron, total mg/L 0.37 - - &.44 - - 24,70 * 10.10 0.37 26.70 10.90 11.27
Hardness a3 CaC03 mgsL (14} - " 459 b . 22 - 435 422 &9 437 1
Mercury, dissolved mg/L 0.0002 = * «0.0002 * - <0.0002 = <0,0002 0.0002 0.0002 0.0002 0.0000
Potassium, dissotved mg/L [ bl - 3.7 b - A | . 2.9 2.9 .4 1.5 0.7
Lithium, dissolved mgsL .02 ol * <0.02 bl - <0, 04 hd <0.02 0.02 0.04 0.0% o.M
Magnesium, dissolved g/l 42.3 - . 43.5 ol . 42.0 - 41.4 41,4 43,5 42.3 0.9
Manganese, dissolved /L 0.200 b . 0.066 - * 0.040 - 0.047 0.040 0.200 0.088 0.07%
Manganese, total mg/L 0.199 - . 0,092 - . 0,147 - 0.110 0.092 0.199 0.137 0.047
Nitrogen, smmonia mg/L 0.26 * - .3 - - o.21 * 0.15 0.15 0.3 0.23 0.07




8-T-MD

Page: 2 LORENCITO COAL COMPANY
Lorerncito Cosl Mine
Station: MJCUC-2
Sasple Year: 1994

SAMPLING DATE a3/12796 03727796 025796 05/22/96 06/18/96 OT/1T7/96 O8/21/96 09/1Tr96 10/08/96 MINITMLM  MAXIMM  MEAN STAMDARD
TINE 1410 1400 1040 1430 0300 1545 1320 1230 1035 VALUE VALUE AVERAGE  DEVIATION

Parsmeter units

Hitrite s N, dissclved mg/L <«©.01 . * 0.0 bl - a.02 * 2,02 0.01 0.02 0.02 0.0
Witrste =s N, dissotved mg/L 0.23 - * 0.0r7 - . 0.1% - <0.02 0.02 0.23 0.13 0.1¢
Witrates/ditrite as M, dissolv mg/L 0.23 - * 0.c8 b . 0.1 - 0.03 0.03 0.3 0.14 0.10
Sodium, dissolved ng/L .5 - i va.3 " . a5.0 - 7.0 75.0 9063 a8.2 10.4
Nickel, cissolved =g/L .01 - - <0.01 - - «0.02 - 0.0 0.01 0.02 0.01 0.00
Phosghorus, ortho dissolved mgsL 0.021 b e 0.045 - - 0.011 * 0,003 0.005 0.085 0.031 0.037
Lead, dissolyed ng/L <.001 * - «<0.001 = - «0.005 = <0.001 0.001 0.005 0.002 6.002
pH {lab) units 7.2 b . T.h - - T.6 - 7.6 T.2 7.4 1.5 0.2
Sodiua Absorption Ratio in Wa 1.8 - b 2.04 - b 1.2 - 1.58 1.58 2.04 1.88 0.29
Antimony, dizsclved mg/L «0.002 * . <0.010 = * <0.002 - «0.002 0.092 0.010 0.004 0.004
Selenium, dizsolved =g/l .00 * . <0001 * b <0.001 * <0.001 0.001 0.001 0.001 0.000
Sulfate /L 240 . - 240 - . 250 b 250 240 250 245 ]
Residue, Filterasble (TDS) @18 mg/L 710 - . T00 - - 710 * 470 &70 7o &98 19
T0$ (calculated) /L r2é - . - . TS - T05 s 729 e 1
05 {ratio - messured/ceslculn 1 * . 1 - b 1 - 1 1 1 1 0
Thallium, dissolved /L <0.002 * . «0.002 * - «0.002 * <0.002 0.002 0.002 0.002 0.000
vanadium, dissolved /L .00 * * <0.005 * b «0.010 * «0.005 0.005% 0.010 0.008 0.002
Zinc, dissolved mg/L <0,01 . - 0.03 - - 0.02 - 0.01 0.0 0.03 0.02 0.01

Note: Station imatalied 03/09/96 Rev:11719/96
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Page: 1 LORENCITO COAL COMPANY
Lorencito Coal Mire
Station: mJlC-1
Seaple Year: 1996

SAMPLING DATE 03/12/96 03/25/96 04/25/96 05/20/96 Ua/18/96 07/17/96 08/20/% 09/18/96 10707796 MINIMM  WAXIMUM  MEAN STANDARD
TIME 0813 1830 17 1205 0900 0800 1600 1145 1345 VALUE VALUE AVERAGE DEVIATION
Parameter Units
Uater Level cfs 5.02 W.mw .22 21.55 2.9 .3 2117 A1.15 21.43 20.78 25.02 2166 1.28
Total Depth ft. BGS .02 5.0 5.02 25.02 25.02 5,02 25.02 25.02 5.02 25.02 &5.02 25.02 0.00
Purge Volume gallom 5 [ 9 -] 4 ] |4 9 4 5 4 .} 1
Temperature c 1.7 5.4 1.1 15.3 15.0 14.0 22.0 4.2 13.2 5.4 22.0 13.5 4.
pH s.u. 7.60 8.02 T4k B.05 774 7.78 7.66 7.81 a.05 7.4k 8.05 r.me a.21
Dissolved Oxygen ppm 6.1 4.8 6.0 4.0 7.3 7.5 5.0 5.7 6.2 4.3 7.5 6.1 0.9
Conduc tance ushas 113¢ 1667 628 825 910 1000 900 1060 900 428 1667 1003 288
Silver, dissolved mg/L <0.005 * . <0.005 * - «0.005 * <0.005 0.00% 0,005 0.005 0.000
Alumirum, dissolved ng/L 0.04 bl . <0.03 - - 0.20 - <0.0% 0.03 .0 0.08 0.08
Total Alkslinity /L 439 - - 413 b . 577 d 193 3 439 406 27
Carbonate as CaC03 m/L «2 - . <2 hd - <2 - «2 2 2 0
Bicarbonate as CaCO3 /L 439 b . 413 b b 3 . 193 144 &39 406 27
Hydroxide as CaCO3 /L <2 * . « b . <2 . <2 2 2 0
Arsenic, dissplved g/t <0.001 * . «0.001 ~ - «0.001 ~ 0.001 0.001 0.001 0.001 0.000
Boron, dizsolved g/l .02 . . 04 ol * 0.0% * 0.02 0.02 0.05 0.0
Barium, dissolvad gsL 0,082 - bl 0.058 * - 0.043 * 040 0.040 0.082 0.056 09.019
Beryllfum, discolved ng/L <0.0005 * - <0.0100 * - <«0.D005 * <0, 0005 0.0005 0.8100 0.002¢9 0.0048
Calcium, dissolved =g/l 59.2 - * 9.9 bl - &k 0 hd 431 3.1 59.9 51.6 9.2
Cation-Anion Balance T 1 - * 2 - - 0 - 1 -1 1 1
Sum of Anions Deq/L 14.50 * * 13.70 - . 12.00 - 12,30 12.00 14.50 13.13 1.18
Sum of Cations meg/L 14.90 * - 14,40 - . 12.00 . 12.10 12.00 1%.90 13.35 1.52
Cadmium, dissolved ng/L «0.0005 * - <0,0005 * - <0.000% * <0, 0005 0.0005 0.000% 0.0005 0.0000
Chloride ng/L T - - ] - - ] “ ] & 1
Cysnide, free m/L <0.1 . . <0.1 - - <0.1 - <0.1 0.1 0.1 0.1 0.0
Thiocyanate (SCN) /L «0.1 - - 0.1 - . <0.1 - <Q.1 0.1 0.1 0.1 0.0
Cobalt, dissolved g/l «0.01 - . «0.01 - * <0.01 b Q.01 0.01 0.01 0.01 0.00
Chromium, dissolved g/l «0.01 - - «0.01 - * <0.01 * 0,01 9.0 ¢.0 0.01 0.00
Copper, dissolved /L <0.01 b - «0.01 - - «0,01 bl <0.01 0.01 0.0% 0.01 0.00
Conductivity a25C umhos/cm 1200 - . 1215 b - 1076 * 1149 1076 1215 1145 &2
Fluoride ng/L 0.6 * . 0.7 - - 0.7 * 0.7 0.6 0.7 0.7 0.0
Iron, dissolved m/L «0,01 b " «0.0% - . 0.09 - 0.0 0.01 0.09 0.03 0.04
1ron, total g/l 1.05 * . 26,20 . . 34.30 . 1.84 1.05 36.30 16.85 1.7
Hardness as CaCO3 /L 302 - . 299 b . 224 - 220 220 02 261 &5
Mercury, dissolved ag/L «0.00G2 * - «0.0002 * - «0.0002 = <(,0002 0.0002 0.0002 0.0002 0.0000
Potassium, dissolved /L 4.6 - . 4.5 bt . 3.8 . 7 37 4.6 £.2 0.5
Lithium, dissolved LT 0.03 * i 0.03 - - 0.02 - 0.02 0.02 0.03 0.03 0.0t
Magnesium, dissolved ng/L 375 - . 3.3 b - 27.7 M 2r.2 27.2 37.5 32.2 5.5
Manganese, dissol ved L 0.013 - * 0.0M1 * * «0.005 * «0,005 0.005 0.015 0.00% 0.005
Manganese, total m/L 0,042 - " 0.452 i - 0.582 . 0.045 0.042 0,582 0.283 0.28
Nitrogen, asmmonia /L <0.05 - - 0.05 - - 0.05 - <0.05 0.05 0.05 0.05 0.00



0L--MD

LORENCITO COAL COMPANY
Lorencito Coal Mine
Station: MWJC-1

Sample Yesr: 199¢

SAMPLING BATE /12796 03725796 04/755/96 05/20/96 06718796 OT/1T7/96 0B/20/9 09/18/9%6 10/07/96 MIMIMLM  MAXIMUM  MEAN STAMDARD
TIME s 1230 oyes 1205 0900 0800 1600 1145 TS5 VALUE VALUE AVERAGE  DEVIATION

Parameter Units

ltrite s W, dissolved TN «0.01 - - 0.02 b . «0.01 - <0.01 0.0 0.02 0.01 0.00
Nitrate aa ¥, dissolved m/L 0.54 - . 0.29 . - 1.1 " 0.65 0.29 1.16 0.86 0.37
Mitrate/pitrite as N, dissoly mg/L 0.54 . . 0.1 L] . 1.16 - 0.65 an 1.16 0.87 0.3
Sodium, dissolved ng/L 199.0 - - 189.40 - - 169.0 - 173.0 169.0 199.0 182.5 14.0
Nickel, dissolved ng/L <0.01 - . <0.01 . - .01 - «0.01 9.01 0.0 0.01 0.00
Phosphorws, ortho dissolved wmgsL 0.029 - . «0.005 * - 0.009 - «0.005 0.005 0.02%9 0.012 0.011
Lead, dissolved ngsL <.001 = » 0.007 - - «0.005 * «0.001 0.001 0.007 0.004 0.003
pi (lab) wnits T.6 . . .9 - - a.1 - 7.8 T.6 8.1 T.9 0.2
Sodium Aeorption Retie in Wa 5.04 bl - 4.81 - = &.97 b 5.9 4.81 5.14 4.9 a.14
Antimory, dissalved ng/L «<.002 * - <0.002 * - «0.002 * <0.002 0.002 0.002 0.002 0.000
Selenium, dissolved ag/L 0.001 " - 0.002 b b 0.001 - «0.001 0.001 0.002 0.001 0.000
Sulfate og/L 250 - - 0 - . 200 o 200 200 250 228 32
Residue, Filterable (TDS) 813 mg/L 810 - -« ™0 - - 660 » 680 &50 810 730 81
08 (calculated) 232 . - 795 - » 79 d &0 a9 832 Ti9 T
™5 {ratie - measuredscalculs 1 - - 1 . - 1 - 1 1 1 1 1]
Thallium, dissolved /L <«.002 * - «0.002 * - «Q.002 *~ <0.002 0.002 0.002 0.002 0.000
Yonadium, dissolved wg/L «.005 * - «0.005 * . «0.00% * <0.005 0.00% 0.005 0.00% 0.000
2inc, disselved o/l <0.01 - - 0.02 - . «0.01 b <0.01 0.1 0.02 0.0 0.00

Wote: Station installed 03/05/94

Rev: 11/19/96
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Page: 1

LORENCTO COAL COMPANY
Lorencito Coal Mine
Station: maC-1
Sampie Tear: 1996

SANPLING DATE 03/12/96 (3/25/96 0425796 05722796 06/18/96 OT/1T/96 08/21/96 09/19/96 10/07/96 RINTMUM  MAXTMUM MEAN STANDARD
TINE 0850 1145 045 o730 0800 1100 0800 1615 1455 . VALUE VALLE AYERAGE  DEVIATION

Parameter units

Water Lawval cfe 17.52 18.52 16.9%4 17.00 15.40 17.06 17.08 17.17 17.28 15.20 17.52 1684 0.4a
Totel Depth . BGS 2.58 2.5 22.38 22.58 22.58 22.58 22.58 .58 22.58 22.58 22.58 22.58 0.00
Purge Yolume pallons 11 n 10 12 & [} 9 10 ] .} 12 10 1
Temperature C 3.6 4.3 0.4 12.8 13.8 16.8 15.2 7.7 6.4 4.5 17.7 12.9 &1
[ ] L 3.20 r.ar a.zr 7.95% 7-Th 7.80 7.49 7.8 7.84 7.9 a.2r 7.9 0.20
Dissolved Ouygen [+ 1.5 4.1 5.8 87 7.3 5.8 3a 4.0 5.8 1.5 a.7 5.2 2.1
Conduc tance umhos 458 LY. 54 385 440 450 &80 543 &30 365 585 &7 &8
Silver, dissolved /L <0.005 = " .005 * » <0.005 * «0.005 0.005 0.005 0.005 0.000
Aluminum, dissolved /L «0.03 - . «0.03 - - 0.7 . «0.03 0.03 0.17 a.0r 0.07
Totel Alkalinity /L 204 - - 213 - - n hd 216 204 Frjl 214 T
Carbonate as Calnd ng/L <2 - - «2 . . <2 - 2 2 2 2 g
Bicarbonate as Caf03 g/l 204 - - 213 b . 221 - 216 204 Fry] 214 7
Hydroxide st CaCO¥ /L <2 hd - <2 * - <2 . <2 2 2 2 0
Arsenic, dissolved /L «0.001 = - «0.001 * - 0.001 - 0.001 0.001 0.001 0.001 0.000
Boron, dissolved mg/L a.01 . - 0.04 - - 0.03 - 0.12 0.01 0.12 0.0% 0.0%
Barium, dissolved /L 0.128 -« . .09 . - 0.110 * 0.100 0.094 0.128 0.108 0.015
Beryl{ium, disaalved /L <0.0005 * * «0.0100 ~ - «0.0Q30 * <0, 0005 0.0005 0.0100 0.0035 0.0045
Calcium, dissolved /L 45.2 - - 47.5 - * 5.6 - 35.8 35.48 &T.5 £3.5 5.2
Cation-Anion Salance 1 1 * * 1 . . 1 - ~1 -1 1 Q 1
Sus of Anions meq/L 5.50 * - 8.03 - - 5. 84 - 3.9 5.50 6.03 5.43 0.3
5um of Cations g/l 5.60 b * 6.13 b * 5.90 b 5.7 5.60 &.13 5.85 n.22
Cadmium, dissolved ng/L «0,0005 * . <0.0010 * - <0,0005 * «0.0005 0.000% 0.0010 0.000& 0.0002
Chloride =g/L & - - 9 - - - * & & 9 5 3
Cyanide, free /L 0.1 - - «0.1 * - <0.1 - 0.1 0.1 0. 9.1 0.0
Thiccyanate (SCH) /L <0.1 - . <0.1 * * <0.1 b <0.1 0.1 0.1 0.1 e.0
Cobalr, dissolved /L «0.01 . * <0.01 * i <0.01 - «0.01 0.01 0.0 0.01 0.00
Chromium, dissolved ng/L <0.01 - . <6.01 b . <0.01 . <0.01 0.01 0.0 0.01 0.00
Copper, dissolved /L <0.01 - * <0.01 - . 0.01 . <0.01 9.0 0.01 0. 0.00
Conductivity a25C wthod/om 480 - - 523 - . 537 - 549 480 549 522 30
Fluoride /L 0.4 - . 0.4 - . 0.5 - 0.9 0.4 0.5 0.5 0.1
lron, dissolved ng/L «0.01 - b 0.03 - . 0.33 - +0.01 8.01 0.33 0.10 0.16
lron, total [ T{N 40.30 - hd 10.90 o . 1.2 . 12.90 1.26 40.30 1.3 15.31
Hardness as CaCO3 =g/l 75 - . -3 - . 176 b 152 152 184 17m 14
Mercury, dissolved =g/l «0.0002 * . «0,0002 * - <0,0002 * «0.0002 0.0002 0.0002 0.000 0.0000
Potagsiun, dissolved mg/L 1.2 - I 2.1 . . 2.5 o 2.4 1.8 2.5 2.2 0.3
Lithius, dissolved m/L .02 * . <0.02 - . «g.02 «0.02 0.02 0.02 0.02 0.00
Hagnesium, diasolved =,|/L 5.1 - - 5.8 - * 15.2 - 15.3 15.1 15.8 15.4 0.3
Hangunese, dissolved ng/L 0.247 - - 0.014 - . 0.01 - «0.005 0.005% 0.247 0.049 a.119
Mangarmse, total ng/L 1.950 * . 0.217 - b 0.037 - 0.783 0.037 1.950 0.782 0.853
Mitrogen, semonis s «0.05 * * <0.05 . * 9.06 - .05 0.05 .08 0.05 0.0



CI-T-MD

Page: 2 LORENCITO COAL COMPANY
Lorencito Coal Mine
Station: MAC-1
Sample Tesr: 199

SAMPL ING DATE A3/12/96 03725796 04/25/96 03/22/% 06/18/9% DT/1T/96 08/21/9% 09/19/9%6 10707796 MINTMUM  MAXIMUM  MEAN STAMDARD
TIME 1143 o093 o730 0800 1100 o800 1413 1455

050 VALUE VALUE AVERAGE  DEVIATION

Parameter Units

Nitrite as N, dissalved /L <001 . - «0.01 - - 0.01 hd 0.02 0.01 0.02 0.01 0.00
Nitrate as N, dissalved ngsL 0.42 - - .51 - - 0.36 - 0.21 021 0.42 0.33 0.09
Mitrate/Mitrite os N, dissclv mg/L 0.42 - . 0.31 . - 0.37 - 0.3 0.23 0.42 0.13 0.08
Sodium, dissolved m/L .2 - . 54.5 . - 51.5 - 60.8 at,2 0.8 53.3 a.%
nickel, dlasolved g/L 9.01 ol . «0.01 - - «0.01 - .01 0.01 0.01 0.01 0.00
Phosphorus, ortho dissolved mg/L 0.014 * . D.oN * . <0.008 = 0.014 0.005 0.015 0.012 0.005
Lead, dissclved /L .00 * " 0.008 * o «<0.002 * «0.001 0.001 0.008 0.003 0.003
i flab) unite T.4 hd bd 7.7 hd . 7.9 * r.7T T.4 7o 1.7 0.2
Sodium Absorption Ratio inus 1.54 * - 1.7 - - 1.7% * 2.17 1.54 2.17 1.80 0.27
Antimony, dissolved mg/L Q.02 - - «0.010 * hd 0,092 * «0.002 0.002 0.010 Q.004 0.004
Selenium, dissclved mg/L 0.001 . - 0.002 . - <0001 * <0, 001 0.001 0.002 0.001 0.000
Sulfate m/L &0 - . 0 - - 60 - T0 &0 o 45 [
Residue, Filtersble (TDS) 38 wg/L 27 - - 300 - - 300 - 300 270 300 293 15
TDS (caiculsted) g/l 294 b bl 327 b - 313 - e 296 1zr 3% 13
TDS (ratio - measuread/calcula 1 - - 1 b - 1 - 1 1 1 1 Q
Thel litm, dissolved /L «0.002 * - <0.002 * - <0.002 ~ «0,002 0.002 0.002 G.002 0.000
vanadium, dissolved /L «Q.005 * * <0005 * . <0.005 ~ «0.00% 0.005 0.005 0.005 0.000
Zinc, dissolved ag/L <0.0 - o <0.01 - . 0.04 - <0.01 0.01 0.04 9.02 0.02

Note: Station iratalled 02/27/96 Rev:11719/9%



€i-T-MD

Page: 1 LORENCITO COAL COMPANY
Lorencito Coal Mine
Station: mAC-2
Sasple Year: 1996

SAMPL [NG I:?'Té %12[’6 03/25/9%6 Dﬂlgﬁl% 05721796 06718796 07716796 08/20/96 09/18/96 10707796 MINIMUN  RAXTMN  MEAN STANOARD
0 1220

1452 073 1345 1200 1415 0900 120 VALUE VALLE AVERAGE  DEVIATION

Parameter units
Water Level cfs 13.40 13.29 13.17 11.06 11.26 12.13 13.72 14.01 14.30 11.06 14.30 12.93 117
Total Depth fr. BGS .30 24.30 24,30 26.30 26.30 24.30 24.30 24,30 24.30 26.30 24.30 24.30 0.00
Purge Yolume gat lom n 22 23 b 2t 24 24 22 21 21 27 24 2
Temparature c 1.5 4.4 7.8 12.0 15.7 3.0 14.3 15.8 14.5 4. h 3.0 12.8 5.6

s.u 8.30 T.99 8.25 7.05 7.56 7.9 7.59 7.48 7.69 7.05 4.3 T.m 0.39
Dissolved Oxygen [ ] 5.3 1.9 [ 4 B.& 6.1 4.7 5.6 5.0 5.8 &.5 a6 6.1 1.4
Conductance uhos 362 453 h+r] %9 450 320 415 501 280 280 501 395 8
Silver, dissoived mg/L <«0.005 * d «.005 - - <0.005 = <0,003 0.005 0.005 0.005 0.000
Alumirum, dissolved mg/L <0.03 * - <0.03 - . «0.20 - <0.03 0.03 0.20 0.07 0.09
Total Alkalinity g/l 217 . - 218 - - 250 - 217 334 9
Carborate as Cal03 mg/L «2 - - <2 bl . <2 - <2 2 2 0
Bicarbonate as CaC03 mg/L 217 . - 218 . . 230 . 23 217 =38 225 9
Nydroxige as CaCo3 mg/L <2 - * «2 * * 2 * «2 2 0
Argenic, dissolved mgsL «0.001 = . <0.001 * . «0.001 = 0.001 0.001 0.001 0.001 0.000
Boron, dissolved mg/L «0.01 b . 0.04 * . 0.03 * 0.02 0.01 0.04 0.03 0.01
Bariumn, dissclved mg/L 0.088 - . 0.082 . - 0.093 - 0.092 0.082 0.093 0.089 0.005
Beryllium, dissolved mg/L <0.0005 * - <0.0100 * - «0.0005 * «0.0005 0.0005 0.0100 0.0029 0.0048
Calcium, dissolved mg/L 51.7 ol - 55.5 b . 51.9 . 51.5 51.5 5.9 52.7 1.9
Cation-Anion Balance X 3 - o 5 * - 0 - ] 1] 5 2 2
Sum of Aniong meq/L 5.54 - . 5.76 . - 4.01 bl 5.%3 5.54 6.01 5.8 0.21
Sum of Cations meq/L 5.82 - . 6.1 - - 5.98 . 5.89 5 &.51 6.00 0.22
Cadmium, dissotved og/L <0.0005 * b «0.0005 * . «0.0005 * <0. 0005 0.0005 0.0005 0.0805 0.0000
Chloride gL & - - 3 - - 4 » [ 3 & ) 1
Cyanide, free mg/L <0.1 bl . <0.1 . b «0.1 * <0.1 0.1 0.1 0.1 0.0
Thiocyanate (SCN) my/L <0.1 " - «0.1 - b <0.1 - <0.1 0.1 0.1 0.1 0.0
Cobalt, dissolved my/L «<0.01 - . «<0.01 * - <0.01 . 0.0 0.01 0.01 0.01 0.00
Chromium, dissolved mg/L «0.01 - . <0.01 - b <0.01 - Q.01 0.01 0.01 0.01 0.00
Copper, dissolved mg/L <0.01 - - «0.01 - - «0.01 - «0.01 0.01 0.0t 0.01 0.00
Conductivity 325C uthos/ca (] b b 498 b . 560 - 578 443 578 521 43
Fluoride mg/L 0.3 b . 0.4 b . 0.4 * 0.4 0.3 0.4 0.4 0.1
Iron, dissolved mgsL 0.0 - - <0.01 - . 0.02 * 0.02 0.01 0.02 0.02 0.1
[ron, total mg/L 8.17 * - 13.30 - - T.56 - 7.1 7.1 13.30 9.04 2.88
Hardness as CaCO3 mg/L 197 - . 209 . . 198 * 1 195 209 200 ]
Meccury, dissolved mg/L <0.0002 * . «0.0002 * . <0.0002 * <0.0002 0.0002 0.000z  0.0002 0.0000
Potassium, dissolved ma/L 1.5 - b 1.7 - - 1.9 - 1.7 1.5 1.9 1.7 0.2
Lithium, dissolved my/L «0.02 » - <0.02 bl - <0.02 - «0.02 0,02 D.02 0.02 0.00
Bagnesium, dissolved ma/L 16.6 * - 17.0 * - 16.5 - 16.0 16.0 17.0 14.5 0.4
Manganese, dissolved mg/L <0005 * . <0005 * . «0.005 - <0.005 0.005 0.005 0.005 Q.000
Manganese, total ng/L 0,200 - . 0.3 - . 0.212 b 0.123 0.123 0.351 0.217 0.086
Nitrogen, smmonia rg/L <0.03 i - <0.05 - - <0.03 i <0.05 0.05 0.05 0.05 0.00



PI-2-M0D

Page: 2 LORENCITO COAL COMPANY
Lorencito Cosl Mine
Stetion: MLC-2
Sample Year: 1996

SANPLING DATE 03/12/96 03/25/96 0A/25/%6 05/21796 06/18/96 07/716/96 08/20/9%6 09/18/96 10/07/96 MINIMUM  MAXIMUM  MEAN STAMDARD
0950 1452 Q730 1345 1200 1615 0900 1120 220

TINE VALUE VALUE AVERAGE DEVIATION

Parsmerer units

Nitrite as N, dissolved /L «0.01 hd * 0.02 - bl 0.0t b «<0.01 0.01 0.02 0.1 0.00
Witrate as W, dissolved g/l 0.37 hd - 0.53 bl bl 0.28 - 0.4 0.28 0.53 0.40 0.10
Mitrate/Mitrite as ¥, dissoiv mg/L 0.37 - -« 0,55 - * 0.29 - 041 0.29 0.55 0.41 0.1
Sodium, dissolved | -TL8 41.3 - - 47.6 - bl 45.0 - &5 41.8 &7.6 .7 2.4
Nickel, dissolved m/L .0 - o «<0.01 - - 0.0 - .01 0.01 0.0 0.01 0.00
Phosr.horul. ortho dissolved mg/L 0.027 . . «0.005 * b 0.013 * «0,005 0.005 0.027 0.013 0.010
Lead, dimsotved [ T8 «0.001 * » «0.001 * - «0.001 * <0.001 0.001 0.001 0.001 Q.000
i (llb) unlts 7.2 - - 7.6 - - 7.9 - r.6 7.2 7.9 7.6 0.3
Scdium Absorprion Ratio in ua .3 - - 1.45 - - 1.41 - 1.40 1.3 1.45 1.39 0.06
Antimorry, dissolved ng/L «0.002 - «0.002 ™ - «0.002 * «0.002 0.002 0.002 0.002 0.000
Selenium, dissolved mg/L 0.001 » - 0.002 - * «0.001 «0.001 0.001 0.002 0.001 0.000
Sulfate my/L 50 » . &0 - - &0 - 50 50 &0 55 &
Residue, Fllitersble {TDS) 318 qll. 310 d . 3150 - o %0 . 320 310 350 330 18
DS {calculated) 296 - - 3r - - 318 . 310 296 518 30 10
05 (ratio - -nuredlcll.cull 1 - - 1 - - 1 - 1 1 1 1 0
Thallius, dissolved g/l <0.002 * - «<0.002 *~ * «0.002 ¢ «0.002 0.002 0.002 D.002 0.000
Yanadium, dissolved /L «0.005 = - «0.005 * - «0.005 ~* «0.005 0.005 0.00% 0.005 0.000
Zinc, dissolved /L «.01 - - <0.01 - - <0.01 - 0.0 0.0 0.01 0.01 0.00

Note: Station inmstalled 03/07/96 Rev:11/19/96



CI-T-MD

Page: 1 LORENCITO COAL COMPANY
Lorencito Cosl Mirm
Station: MWLC-3
Sample Year: 1996

SAMPLING DATE 03712/96 Q3/25/96 De/ThsDb O5720/96 0A/18/96 OT/16/96 0B/19796 09/18/96 1070T/96 MINIMUM  MAXTMUM NEAN STAKDARD
1030 1618 1510 1345 1450 1330 1330 1033 0

TIRE 13 VALUE VALUE AVERAGE  DEVIATION

Parameter units

Water Level cfa 13.40 13.21 11.65 10.92 11.80 12.06 13.53 13.21 12.43 10.92 13.53 12.47 0.9
Total Depth tr. BGS 18.35 18.3% 18.35 18.35 13.35 18.35 18.35 18.35 148.35 18.35 18.35 18.35 ° 0.0
Purge Volume galloms 8 T 15 15 15 13 6 1 13 & 15 " 4
Temparaturs c 9.0 5.9 10.5 11.4 14.3 16.3 15.7 15.2 14.0 5.9 16.3 12.5 33
pH [ W78 8.37 .21 T.58 T.95 7.63 7.52 7.88 r.80 7.63 7.52 8.37 7.09 0.28
Dissolved Qxygen pe &9 5.3 7.9 5.3 a.4 8.2 &.T 5.7 7.0 4.9 8.5 6.7 1.3
Canductance ushos 340 oh2 343 353 10 h20 408 467 390 340 67 399 42
Silver, dissolved mg/L <0.005 = . 0,005 . «0.005 = «0.005 0.005 0.005 0.005 0.000
Aluminum, dissolved og/L «0.Q3 - - 0.14 - - 0.07 - 0.04 0.03 0.14 0.07 0.05
Totml Alkalinity mg/L 213 . . 218 - . 230 . 226 213 222 8
Cerbonats as CaCQ3 /L <2 * . <2 * . <2 - <2 2 F 2 0
Ricarbonate ms CeCO3 ma/L 213 - . 218 . « 230 - 226 213 230 222 8
Nydroxide as CaCO3 /L <2 . - <2 . b <2 . <@ 2 2 0
Arsenic, dissolved mg/t <0.001 ~* b <0001 = * <0.001 = <0.001 0.001 2.001 0.001 0.000
Boron, dissclved mg/L 0.0 * - 0.05 hd * 0.05 - 0.02 o.0t 0.05 0.03 0.02
Barium, dissalved mg/L 0.100 - - Q. - . 0.1%4 - 0.102 0 0.114 0.104 0.007
Beryliium, dissolved ma/L «0.0005 * * «9.0100 = - <0.0005 = <0, 0005 0.0005 0.0100 0.0029 0.0058
Calcium, dissolved ng/L 52.4 b * . - bl 53.9 - 51.2 51.2 57.2 5%.7 2.6
Cation-Anion Balsnce % 0 - - * . 2 . 2 0 2 1
Sum of Anions meq/L 5.72 - » 5.80 . * 5.83 - 5.49 5.49 5.83 5.7 0.15
Sum of Cations meq/L 5.73 . - 6.01 M - 5.87 - 5.67 5.47 &.01 5.82 Q.15
Cadmiur, ‘dissolved mg/L «0.0005 * - <0.0005 * . «0.0005 «0. 0005 0.0005 0.0005 0.000% 0.0000
Lhloride mg/L 5 - - 5 - - - 3 5 & 1
Cysnide, free mg/L <0.1 b b <0.1 - - <0.1 - <0.1 0.1 0.1 Q.1 0.0
Thiocyansta (SCN) /L 0.1 - * 0.1 . . <0.1 . <0.1 0.1 0.1 0.1 0.0
Cobalt, dissolved mgsL «0,01 » - <0.01 > - <0.01 . <0.01 0.0 0.01 0.0t 0.00
Chromium, dissolved mg/L .01 - - .01 - - <0.01 - .01 0.01 0.0 0.01 0.00
Copper, dissolved mg/L «0}.01 - - <0.01 . b «0.01 - <0.01 0.0 0.01 0.0% 0.00
Conductivity a25C uthos/cm  &73 - - 494 - - i3 - 53 73 53 sor 29
Fluoride mg/L 0.5 * - 0.3 - - 0.4 b 0.4 0.3 0.5 0.4 0.1
Iron, dissolved mg/L «0.01 bl - 0.18 . . 0.09 . 0,06 o.M D.13 0.09 0.07
Iron, total mg/L 8.48 . - 13,10 - - 61.60 . 10.10 8.58 61,60 3.37 25.55
Hardness as CaC03 /L 193 » - 211 * . 200 . 150 1 K40 199 9
Hercury, dissolved my/L «0.0002 * - <0.0002 * . <0.0002 = <0, 0002 0.0002 0.0002 0.0002 0.0000
Potassium, dissolved g/l 4.2 . - 1.9 - b 2.0 - 1.9 9 4.2 2.5 1.1
Lithium, dissolved m/L <0.02 - - <0.02 - b <0.02 - «0.02 0.02 0.02 0,02 0.00
Magrwsium, dissolved mg/L 15.0 * - 16.5 b b 15.9 . 15.2 15.0 16.5 15.7 0.7
Manganese, dissolved mg/L 0.078 . - <0.005 = - 0.011 * <D.005 0.00% 0.078 0.025 0.036
Manganeae, total mg/L 0.300 * o 0.320 . hd 1.700 * Q.1546 0.156 1.700 0.619 0.72
Nitrogen, ammonia mg/L 0.9 - " <0.05 . . 0.05 o <0.05 0.95 0. 0.06 0.02




91--MD

Page: 2 LORENC]TO COAL COMPANY
Lorencito Coal Mine
Station: MWLC-3
Semple Tear: 199¢

SAMPLIRG DATE 03/12/9% B/25/9% 0h/24/96 05720796 08/18/96 07/146/96 0B/19/96 09/18/9% 10/07/96 MINIMUM  MAXIMUM  MEAR STANDARD
TInE 1030 1815 1510 1543 1450 1330 1330 1035 1330 VALUE VALUE AVERAGE DEVIATION

Parometer Units

Iltritc as N, dissolved g/l 0.02 . . 0.01 » . «0.01 - «0.01 0.m 0.02 a.01 0.00
Nitrate o3 N, dissolved =/l 0.%2 - . 0.38 hd - 0.59 . 18] 0.3 0.5¢ Q.43 0.13
llitrltulitruu s N, dissolv mg/L 0.%% .« . 0.39 bt - 0.5¢ * 18} 0. 0.59 .48 0.13
Sodium, dissolved L v.e - L4 9.1 - . 40.9 - 1.0 391 1.0 40.2 0.9
Nickel, dissolved gL .01 » " «0.01 - - «0.01 hd «<0.01 0.01 0.01 0.01 0.00
thphon.n. ortho dissolved mg/L 0.379 » - «0.005 = - 0.008 - 0.008 0005 0.37% 0.100 0.186
Lead, dissolved ng/L «<.001 - - 0.007 - . 0.001 - <0.001 0.001 ¢.007 Q.003 0.003
pH (Lab) units 7.3 - - T.6 - . r.8 . 7.3 rs 7.8 7.6 0.1
Sodium Absorption Ratio 1n Wm 1.27 . . 1.19 bl - 1.27 - 1.: 1.19 1.3 1.26 0.05
Antimory, dissolved ng/L «0.002 - «0.002 * - «.002 * «0.002 0.002 0.002 0.002 0.000
Selenium, dissolved m/L 0.001 = - 0.002 b b «©.001 = <0.001 0.001 0.002 0.0M 0.000
Sulfare =Q/L &0 . - &0 . . 50 - &0 40 &0 53 10
Residue, Filterable (TDS) 318 mg/L 310 . » 330 * - 290 . %0 290 330 305 19
08 (calculated) mg/L 306 . - 32 » - 308 L 289 289 312 303 10
TDS (ratio - measured/calcula 1 * - 1 . * 1 * 1 1 1 L]
Thallium, dissolved g/l «0.002 = - <0.002 = - 0,002 * «0.002 0.002 0,002 0,002 0.000
vanadiun, dissolved ng/L <0,005 - . «0.005 - - «0.005 * «<0,005 0.005 0.005 0.005 0.000
zinc, dissolved g/l «0.01 - . «0.01 - * 0.01 * «0.01 0.01 0.0t 0.0 0.00

Nore: Station frstalled 03/08/%96 Rev:11/19/96




LT-C-MD

fage: 1 LORENCITO COAL COMPANY
. Lorencito Coal Mine
Station: mi.C-4
Saple Year: 1998

SAMPLIRG DATE 03/12/96 03/26/96 Oh/26/96 05/20/96 06/18/96 0T/16/96 08/19/96 09/18/9%6 10/07/96 MMM MAXTMUN  MEAN STANDARD
TINE 1130 1245 120 1330 1700 1200 1100 0935 1050 VALUE VALUE AVERAGE DEVIATION

Parameter units

Water Level cfs 12,50 2.0 13.10 13.25 13.21 13.30 13.50 13.40 13 44 12.50 13.50 13.14 0.34
Tatal Depth fr. BGS 19.95 19.55 19.55 19.55 19.55 19.55 19.55 19.55 19.55 19.55 19.55 19.55 0.00
Purgs Volums gallors 15 1% 13 9 3 ] [-] 9 L) 6 15 10 3
Temperature [+ a0 1.7 10.0 13.3 10.4 15.0 16.0 13.3 12.7 7.7 16.0 11.9 2.8
pH s.u 7.5 T.Tr 7.86 T.97 7.49 7.65 7.55 a3 7.5 T.49 T.97 7.73 0.19
Dissolved Oxygen pom 3.8 4.5 6.0 6.1 7.3 9.0 a.2 6.3 5.2 3.8 9.0 6.2 1.8
Conductance uthos 388 5 In 534 &30 &40 480 532 il in 536 hhé 60
Silver, dissolved mg/L .05 * . <0.005 * . <0.00% * <0005 0.005 0.005 0.005 o
Aluminum, dissolved mg/t 0.04 . - 0.25 . - 0.03 b <0.03 0.03 0.25 0.0% o
Total Alkalinity mgsL 242 - - 7 - - 82 * 267 37 267 252 15
Carbonate as CaC03 g/l «2 b L «2 . - <2 b 2 2 0
Aicarbonate as CalG3 =g/l 242 - - 237 - . 282 b 267 237 267 252 15
Nydroxide as CarD3 mg/L «2 - - <2 . . 2 - 2 0
Arsenic, dissolved ng/L «0.00% * * «0.001 * . «0.001 * .00 0.001 0.001 0.001 0.000
Boron, divsalved ny/L 2.0 - » 0.03 - . 0.03 bl 0.02 0.0 0.03 0.02 .M
Barium, dissolved masL 017 . * 0.109 . - o.115 - 0.118 0.109 o.118 0.115 [1]
Beryllium, dissolved m/L <0.0005 * - «<0.0100 * - <0.0005 * «0.0005 0.000% 0.0100 0.0029 0.0048
Calcium, dissolved g/l 52.4 - - 56.7 - . 55.4 - 57.0 52.4 57.0 S5.4 2.1
Cation-Anion Balsnce H 2 . - 4 - - 1] - 2 L} 4 2 2
Sum of Anions meq/L 5.3 - - 5.90 * - b.hS - 4.50 5.90 4.50 .27 0.28
Sum of Cations meq/l 6.51 - - 5.36 - . &.43 * 6.70 4.34 6.70 6.50 0.15
Cadmium, dinsolved ma/L <0.0005 * * <0.0005 * . <0.0005 * <0.0005 0.0005 0.0005 0.0005 0.0000
Chloride mg/L & - »* 3 - . * 3 3 5 & 1
Cyanide, free mgsL <0.1 » - <0.1 - » «0.1 * <0.1 0.1 0.1 0.1 0.0
Thiocysnate (SCN) m/L «0.1 - - <0.1 - - <0.1 . <0.1 0.1 0.1 0.1 0.0
Cobalt, dissolved mg/L <0.01 - . <0.01 . » <0.01 » <0.01 0.01 0.01 0.01 0.00
Chromium, dissolved my/L «0.0t = - «0,01 - - <0._0% - «0.01 g.01 0.0 0.01 0.00
Copper, dissolved mysL <0.01 - . <0.01 hd bl «0.01 . <0.01 g.01 o.M 0.0 0.00
Conductivity @25C umhcs/cm 523 - . 516 - . 564 « 604 518 804 552 &1
Fluoride mg/L 0.3 - * 0.3 - . 0.4 * 0.4 0.3 0.4 0.4 0.1
Iron, dissolved m/L «0.01 - - 0.6& . - 0.05 - 0.02 0.01 0.64 0.18 0.1
Iron, total =g/ «0.01 - . 1.75 b . 1.7 i 2.49 0.09 2.49 1.50 1.05
Hardneds as CaCO3 g/l 201 . - 213 - . 210 - 218 n 214 210 é
Mercury, distolved mg/L «0.0002 * - «0,0002 * . «0.0002 * «0.0002 0.0002 0.0002 0.0002 0.0000
Potassium, dissolved ma/L 2.6 . * 1.6 * - 1.8 - 2.0 1.6 2.6 2.0 0.4
Lithium, disgolved /L <0.02 b * <0.02 * bt <0.02 . «Q,02 0.02 0.02 0.02 0.00
Magnesium, dissolved mg/L 17.1 - * 17.3 b . 17.5 - 17.9 7 17.9 17.5 0.3
Manganese, dissolved g/L 0,044 . * 0.012 - * 0.008 = 2.008 0.008 0.044 0.018 0.017
Manganese, total oL 0.048 * - 0.031 b . 0.034 . 0.01% 0.019 0.048 0.033 o011
Nitrogen, samonis og/L 0.15 - . <0.05 - - 0.10 . <0.05 0.05 0.1% 0.09 0.05



81-2-MD

Page: 2 LORENCITO COAL COMPANY
Lorencito Coal Mine
Statlon: MULC-4
Sample Year: 1996

SAMPL 1MG DATE 03712796 03/26/96 0&24/96 05/20/96 06/18/96 OT/16/96 0B/19/96 0R/18/96 10/07/96 MIMUSN AU MEAN STANDARD
TINE 130 1245 1120 1330 1700 1200 1100 0935 1030 VALUE VALLE AYERAGE DEVIATIONM

Pacameter Units

Witrite as N, dissolved g/l .01 . . <0.01 . - a.02 - 0.1 a.01 0.02 0.01 0.00
Nitrate ss N, dissotved /L .02 * * 0.15 . - 0.08 . .07 Q.02 0.1% 0.08 0.05
Nitratesuitrive as N, dissolv m/L «0.02 L4 * 0.15 - . 0.10 - 0.08 0.02 0.15 Q.09 0.05
Sodium, dissolved m/L 54.7 * - 45.5 b . 9.3 - 52.9 %5.5 54.7 50.6 4.1
Wickel, dissolved gL .01 - - .01 . - <0.01 . <0.01 0.0% 0.01 0.01 0.00
Phosphorus, ortho dissolved mg/L «.005 * " <0.005 * - 0.006 - <0.005 0.005 0.006 0.005 0.000
Lead, dissolved [ T8 .00t * - «0.001 * - «0.001 * «_001 0.001 0.001 0.001 0.000
pH Clab) units 1.3 - - 7.5 - - 7.2 . 7.4 7.3 7.8 r.s 0.2
Sodiua Absorptlon Ratio in Wa 1.70 . - 1.37 - b 1.50 bt 1.58 1.37 1.0 1.54 0.4
Antimoy, dissolved /L Q.02 - hd <0.002 * - <0002 * <Q.002 0.002 0.002 0.002 0.000
Selenium, dissolved ng/L «<.001 * - 0.001 . . <0.001 * <0001 0.001 0.001 0.001 0.000
Sulfate g/t 60 - - 30 * b 50 . 50 50 &0 33 5
Residue, Filtersble (TDS) 218 ag/L 3o . * &0 - . 320 - 20 320 340 330 2
™S {caleulated) ag/L 137 . * 318 b - 337 - 4 318 k7Y3 334 1"
TD3 (ratio - measured/calcula 1 . b 1 b - 1 - 1 1 1 1 Q
Thallium, dissolved /L «¢.002 * - «<0.002 = - «<0.002 - <0.002 0.002 0.002 0.Qo2 0.000
vanadium, dissolived mg/L 0,005 * - <0.005- = - <0.005 * «0.005 0.005 0.005 0.005 0.000
tinc, dissolved g/l <0.01 . - <0.1 - . <0.01 - <0.01 0.0t 0.01 0.01 0.00

Note: Station irmtalled 03/09/96 Rev:11/19/96
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Page: 1

LORENCITO COAL COMPANY
Lorencito Coal Mine
Station: mupPC-1

Sasple Year: 1996

SAMPLING DATE 03/12/96 03/25/96 04/25/96 05/22/9% 06/18/96 07/17/96 08/20/96 09718796 10/07/9% NINIMUM  MAXIMM  MEAN STANDARD
TIME 157 ] 1252 0a3s L H 1030 1040 1000 1200 1330 VALUE YALUE AYERAGE DEVIATION

Parametar units

Water Level cfe 21.80 20.48 22.70 22.02 20.77 20.70 20,45 20.55 20.%8 20.55 22.70 21.21 0.77
Total Depth fr. 8Gs 33.30 pL ) 331.30 33.30 35.30 33.30 3.3 33.30 3.3 33.30 1.3 33.30 0.00
Purge Yolune gallom 14 14 12 12 17 15 13 15 14 12 17 14 2
Temperature C 12.7 5.9 11.1 14.0 16.1 14,1 15.9 14.4 12.4 5.9 16.1 13.0 3.1
i s.u .44 7.0 7.55% T.A% T.67 7.7 1.7 r.mw T.Th 7.55 LR 7.83 0.2%
Dissolved Gxygen pom 3.4 7.9 4.0 7.2 7.4 7.1 4.1 4,2 3.6 3.4 7.9 5.7 1.8
Corduc tance umhos 795 432 518 514 50 TO0 9Tt 4N 482 L2g] 480 157
Silver, dissolved my/L «0.005 * . <«0.005 * * «().005 * «0.005 0.005 0.005 0.005 0.000
Alumino, dissolved =/l 0.04 - . 0.10 » - «0.20 * <0.03 0.03 8,20 0.09 0.08
Totel Alkalinity ng/L 428 . - 358 bt - 'Y - 342 32 428 n 40
Carbonate as CaCQ3 mng/L 2 * - <2 - - <« - 2 2 2 2 0
Bicarbonate as [al03 ma/L %28 - - 356 . - 7 - 342 342 428 in 40
Hydroaide as CaCO3 mg/L <2 . - 2 - bl <2 * <2 2 2 2 0
Arsenic, dissolved mg/L <0.001 ~ - 0,001 * - <0.001 * 0.001 0.001 0.001 0.001 0.000
Boron, dissclved mg/L p.02 * - 0.02 - . 0.04 bl 0.02 0.02 0.04 0.03 o.01
Barium, dissolved /L 0.067 - - 0.043 b * 0.043 - .04 0.041 0.067 0.049 0.012
Beryllium, dissolved gL <0.0005 * * <0.0100 = - «<0.0005 * <0. 0005 0.000% 0.0100 0.0029 0.0048
Calcium, dissolved mg/L £1.0 . » 0.9 . * 39.8 - 38.7 38.7 41.0 0.1 1.1
Cation-Anion Bslance x 3 - - -1 - bl -1 - 0 -1 3 1} 2
Sum of Anions meg/L 11.80 - - 10.80 - - 10.10 - .80 9.80 11.80 10.4% 0.89
Sum of Cations maq/L 12.50 . - 10.60 . . .97 - 9.82 9.82 12.50 10.72 1.23
Cadmium, ditsolved mg/L <0.0005 * * <0.0010 = * «0.0005 * <0.0005 ©.000S 0.0010 0.0004 0.0002
Chloride mgsL 1 . - 8 b - 6 - & 1 B S 3
Cyanide, tree mg/L <0.1 - - <0._1 - - 0.1 - <0.1 0.1 0.1 0.1 0.0
Thiocyanate (SCN) mg/L «0.1 - . <0.1 - * <0.1 b «0.1 0.1 0.1 a.1 0.0
Cobalt, dissolved mg/l <0.01 » L 0.0 - . <0.01 - <0.01 0.01 0.01 0.0% 0.00
Chromium, disaclved mg/L <0,0 v * <0.01 - - <0.01 - <0.01 0.01 0.0 9.1 0.00
Copper, dissolved ngsL <0.01 - L <0.01 - - <0.01 - «<0.01 0.01 0.01 6.0 0.00
ContuctTivity a25C umhos/om 962 b - 959 - . bl * Phé 919 62 96 20
Fluoride /L 0.9 - - 0.8 - . 0.8 - 0.9 0.8 0.9 0.9 0.1
fron, dissolved g/l g.01 - - gd.0¢ - . g.07 * 2.02 0.0t 8.0¢ 0.05 0.04
fron, total [ 148 0.58 - . 29.20 - * 19.10 - 5.36 0.538 29.20 13.56& 15,05
Hardness as CaCG3 ngsL 187 . i 19 - . 82 b G 177 htd! 1 ]
Mercury, dissolved mg/L <0,0002 * * <0.0002 * " «0.0002 * «0.0002 0.0002 0.0002 0.009 0.0000
Potassium, dissolved mg/L &3 - ” 1.3 . . 3.2 . 3 3.2 .1 3. 0.5
Lithium, dissgolved mg/L «0.02 - . <0,02 . . <0.02 * <0.02 0.02 0.02 0.02 0.00
Magnes fun, dissolved g/l 20.% . - 21.5 - . 20.0 - 19.5 19.5 21.5 20.4 0.9
Marganese, dissolved /L 0.267 - - 0.006 - - <Q.005 * <0.005 0.005 0.257 0.0 0.131
Manganese, total mg/L 0.286 * . 0.760 - ol 0.735 - 0.119 0.11¢ 0.740 0,470 0.327
WiTrogen, MERONIE mgiL 0.186 - - 0.o? bl . 0.05 b <D.05 0.05 Q.14 0.63 0.0%




0T-T-MD

Page: 2 LORENCITO COAL CCMPANY
Lorencito Coal Mine
Statfon: MJPC-1
Sample Year: 1996

SAMPL ING DATE 03712/90 03/2579 04/25/96 05722/%6 06/18/96 OF/1T/9% DB20/96 09/18/9%6 10/07/9% MIN)MM  WANIMW  MEAN STADARD
1252 0a3s o913 1a30 1040 1000 133

TImE 1] 1200 VALUE VALUE AVERAGE DEVIATION

Parameter Units

Nitrite as N, disselved ag/L <0.01 - - 0.04 - - <0.01 - 0.0 0.0t 0.04 0.02 0.02
Mitrate as N, dissrlved g/l 9.05 - . 0.24 - - 0.30 = 0.23 0.05 0.3 0.2V 0.1
Nitrate/Nitrice as M, dissolv mg/L 0.08 . » 0.28 . . 0.30 - 0.24 0.05 0.3 0.22 0.1
Sodium, dissolved g/l 196.0 - . 153.0 - . 1420 - 141.0 141.0 196.0 158.0 5.9
Nickal, dissotved g/l <0.01 - bl <0.01 - - <0.01 - <0.01 0.01 0.01 0.0 0.00
Phospghorus, ortho dissolved mgsL 0.032 * - 0.01a8 - - ¢.010 - 0.017 0.010 0.032 0.019 0.00%
Lesd, dissolved /L «0.001 * - 0.002 * - 0.005 = «0.001 0.001 0.005 0.0z Q.02
pi (lab) units 3 . . 8.0 - - a.0 bl 1.7 7.3 8.0 7.8 Q.3
Sodium Absorption Retic 1n Wa &N - b 4.08 - * & &b * 4.67 & bk &N 5.13 0.8
Antimony, dissolved /L .02 - » <0.016 * - «<0.002 * <0.002 0.002 0.010 0.004 0.004
Selenium, dissalved =g/l 0.001 » - 0.001 - d 0.001 - <0.001 0.001 0.001 0.001 0.000
Sulfate mg/L 150 - - 150 " - 140 - 130 130 150 143 10
Residue, Filterabls (TDS) 318 mg/L 840 . - 560 - - 540 » 540 540 40 570 48
™S (calculated) ag/L &M - " 598 - - 560 * 5345 545 &7 594 56
DS (ratio - measured/calculs 1 - - 1 b - 1 b 1 1 1 1 1]
Thallium, dissolved mg/L <0.002 * . <0002 - - <0.002 = <0.002 0.002 0.002 0.002 0.000
Venadium, dissolved og/l <0005 * hd <0.005 * . <0005 * <0.005 0.005 0.005 0.005 0.000
Zine, dissolved g/l «0.01 - - <0.01 - - <0.01 * 0.0 o.M 0.1 0.01 0.00

Mote: Station installed 03/07/96 Rev:11/19/9%
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Page: 1 LORENCITO COAL COMPANY
Lorencito Coal Mine
Station: WMEC-9
Sasple Year: 19%

SAMPLING DATE 0B/28/96 MINIMUM  MANIMUM MEAN STANDARD
TIME VALUE VALUE AVERAGE  DEVIATION

Parameter units
Flow opm Pusp /A N7A /A HiA
Water Level foat !.A NiA N/A Win L F1Y
Teanperaturs L . N/A W/A N/A NSA
Dissolved Oxygen - NSA LFi Y M/A | Fi%
Silver, dissolved 51. - I::l I::A I::A H,{A
Aluinum, dissolved mgsi . N/A N/A N/A N/A
Total Atkalinity g/l . N/A N/A N/A N/A
Carbonate as Caf03 -y - WA N/A NiA LTL)
Bicerbonate as Caco3 /L - LTLY WA NIA LYY
Wydroxide as Cecod mg/L - N/A /A W/A N/A
Arsenic, dissolved mg/L . w/A N/A R/A N/A
Boron, dissolved ngsL - N/A H/A NSA H/A
Bariwn, dissolved w/L - N/A N/A H/A N/A
Beryllium, dissolved /L bt N/ A N/A N/A N/A
Calcium, dissolved /L : N/A N/A N/ A N/A
omediee L, moo o mon
L NSfA N/A
Sum of Cations meq/L - WA N/A N/A N/A
Cu‘illll_«lélé dissolved ng/L : NSA /A N/A N/A
Chlori /L
Cyanide, free :Il. * :..I’: :,‘:: :;{: :‘{':
Thiocyanate (5CN) gL - N/A N/R H/A /A
Cobalt, dissolved ag/L * u/A N/A N7A N/A
Chromium, dissolved /L - N/A W/A N/A N/A
Copper, dissolved /L . N/A N/A /A N/A
Conductivity a25C umhog/ca : N/A N/A N/A WA
Flucride g/t LI LT WA N
tron, dissolved mgsL . Wik N/A I';A I;:
Iron, total ng/L . N/A N/A WA /A
HWardness as Cal03 ng/L - N/A N/A qsA N/A
Mercury, dissolved [ TN - N/A N/A N/A H/A
Potassium, dissolved /L - /A KrA N/A N/A
Lithium, dissalved mg/L * /A /A NfA N/A
Magnesium, dissolved g/L - w/A H/A N/A NIA
Mangenese, dissolved /L - /A N/A N/A N/A
Mangancse, total /L * WA WA WA WA
Nitrogen, smmonis . /L : W/A N/A LTL) N/A
Nitrite as N, dissolved /L R/A N/A NfA H/A




MDD

Page: 2 LORENCITO COAL COMPARY
Lorencito Coal Mine
Statfon: WMBC-1
Sample Tear: 199

SANPL IMG DATE 08/20/9%% MINIMUM  MAXIMLM  MEAN STANOARD
TIRE VALUE VALUE AVERAGE DEVIATION
Parameter units
Nitrate ma N, dissolved mg/L -
Nitratestitrite sa N, dissolv mgsL . :j: :;: :5: :5:
Sodium, dissolved /L . WA /A /A N/A
Nickel, dissolved g/l . /A N/A /A N/A
Phosphorum, crtho dissolved =g/l . /A WA /A N/A
:.:Ii:;ml\nd :{t. : :I: :Il N/A N/A
Sod|um Aworption Ratio In Wa - m’m Ii: :;: :5:
Ant imony, dissolved /L - LTLY /A /A N/A
ge::niu, dissolved /L b N/A N/A /A /A
ulfate mg/L . LT
Resicue, Filterable (TDS) 318 wg/L h I;A :5: :;: :5:
DS (calculated) og/L - W/A N/A NiA N/A
TDS {(ratic - measured/calcula * /A NiA /A /A
Thatlium, digsolved og/L bl N/A N/A /A N/A
Vanadium, dissolved ag/L * N/A N/A /A /A
Zinc, dissolved /L b N/A N/A /A W/A
Note: Station installed 08/28/06 Rev:11/19/94

Pusp = Ho flow from wircaill at time of saspling.
NA = Not accessible
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Page: 1 LORENCITO COAL COMPANY
Lorencito Cosl Nine
Station: WC-2
Sample Year: 1996

SAMPLING DATE 08/28/9¢ MINIMUM  MAXIMUM  MEAN STANDARD
TIME VALUE VALUE AYERAGE DEVIATION

Parameter Units

=] [ Bone N/A N/A WA N/A
Water Lavel feet WA n/A u/A WA N/A
Temperature 5.8 N/A /A N/A /A
[ .U, 9.43 N/A N/A LTLY N/A
Corductance ushos 1439 N/N N/A /A WA
Dissolved Oxygen pPEm 10.1 N/A N/A /A N/A
Silver, disaolved gL - N/A /A n/A /A
Aluminum, dissolved mg/L . N/A R/A WA /A
Toral Alkallinity g/l - N/A /A n/A N/A
Carbonate ss Cafn3 ag/L - N/A N/A WA N/A
Sicarbonate as CacD3 /L . N/A N/A N/A N/A
Hydroxide as CalO3 mg/L * . MsA N/A u/A N/A
Arsenic, dissclved mg/L - /A N/A H/A /A
Boron, dissolved /L - N/A N/A N/A N/A
farium, dissolved /L - N/A N7A LTL N/A
Beryllium, dissolved /L . N/A N/A /A H/A
Calcium, dissolved -/l - N/A /A N/A N/ A
Cation-Anion Balance b4 - W/A N/A N/A W/
Sum of Anions -/l * N/A WA N/A NiA
Sum of Cationa meq/L - N/A N/A N/A /A
Cadmium, dissglved /L - LI N/A N/A N/A
Chloride /L - WA N/A N/A N/A
Cyanide, free my/L . /A /A R/A N/A
Thiocyanate (SCN) m/L . LFLY HSA N/A N/A
Cobalt, dissolved g/l - LT1Y WA N/A N/A
Chromium, dissolved /L . /A /A N/A N/A
Copper, dissolved /L . N/A LFLY N/A N/A
Conductivity 325¢C umhes/cm . N/A N/A N/A N/A
Fluaride mg/L - NSA /A N/A /A
Iron, dissolved mg/L . NfA W/A N/A N/A
Iron, totasl ng/L . N/A N/A /A N/A
Hardness as CaCo3d g/l . N/A WA N/A N/A
Mercury, dissolived ng/L - N/A N/A N/A N7A
Potassium, dissolved /L . H/A NSA NfA N/A
Lithiun, dissolved /L - N/A N/A A WA
Magnesium, dissolved mg/L - N/A /A /A /A
Manganese, dissolved -1/ 8 - HiA N/A N/A /A
Manganesg, total /L - /A N/A NSA N/A
Nitrogen, ammonis ng/L * N/A N/A N/A N/A
Nitrite as W, dissolved mg/L * N/A N/A M/ N/A



YT-mD

Page: 2 LORENCITO COAL COMPANY
Lorencito Coal Mine
Station: \MBC-2
Sampls Year: 1954

SAMPL ING DATE 0B8/20/96 MINIMUM  WAXIMUM  MEAN STANDARD
TIKE VALUE VALUE AVERAGE  DEVIATION

Parameter onits

Witrate ss #, dissolved mg/L - u/A N/A WA N7A
Nitratesgitrite as N, dissoly mg/L - N/A N/A N/A N/A
Sodium, dissolved og/L - n/A N/A N/A u/A
Nickei, dissolved mg/L L u/A NSA N7A W/A
Phosphorus, ortho dissolved mg/L - N/A /A /A /A
Lead, dissolved /L o N/A N/A /A N/A
pH {lab) units - LI /A N/A N/A
Sodium Absorption Ratio in Ws - /A /A N/A N/A
Antimony, dissolved g/l - N/A N/A N/A NiA
Salenium, dissolved ag/L b /A /A /A N/A
Sul fare og/L - H/A LI /A H/A
Resicue, Filtersble (TDS) 318 mgsL - N/A N/A N/A N/A
TDS (calculated) L - N/A N/A LI N/A
T0S (ratio - messured/calcula - N/ A M/A N/A [ FLY
Thallius, dissolved o9/l " /A /A N/A N/A
vanadium, dissolved ag/t - N/A H/A N/A N/A
linc, dissolved /L - N/A N/A /A N/A

Note: Staticn installed 08/28/96 - Rev:11/19/96

Nane a Nona
NA = Not accessible
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Page: 1 LORENCITO COAL COMPANY
Lorencite Coal Mine
Station: WeC-3
Semply Year: 1996

SANPLING DATE

08/28/96 MINTMUN  MAXIMUN  NEAN STANDARD
TIME VALUE VALUE AVERAGE DEVIATION

Parameter Units

[ opm one N/A N/A N/A N/A
Vater Level [1, 1 22.45 N/A NA /A "/A
Temperaturs - WA NiA HrA N/A
pH s.U. - N/A /A N/A L VLY
Conduc tance ushos - /A N/A /A N/A
Dissolved Qxygen ppm i - WA N/ N/A M/A
$ilver, dissolved /L - N/A N/A N/A N7A
Aluminue, dissolved msL - H/A /A N/A N/A
Total Alkalinity ngsL . NFA /A /A N/A
Carbonate s CaCO3 g/ - N/A N/A N/A N/A
Bicarbonate as CalC3 /L bl N7A WA N/A N/A
#ydroxice as CaCO3 m/L - N/A N/A N/A NSA
Arsenic, dissolved /L - N/A [ FL) N/A N/A
Boron, dissolved /L - /A WA /A N/A
Barium, dissolved ng/L . N/A K/A N/A /A
Beryllium, dissolved ag/L - N/A N/A N/A LV
talcium, dizsolved gL - N7A N/A LFL] LFL)
Cation-Anion Balance X - H/A N/A /R WA
Sun of Anions meq/L - /A N/A N/A N/R
Sum of Cations /L - /A N/A H/A N/A
Cadnium, disselved /L - NfA NFA N/A N/
thloride /L - N/A NSA R/A NSA
Cyanide, free /L - N/A H/A N/A N/A
Thiocyanate (SON) ag/L * N/A N/A N/A N/A
Cobalt, dissolved m/L - N/A NIA NiA N/A
Chromium, dissolved ng/L “ N/A NIA N/A N/A
Copper, diasolved /L b N/A W/A N/A N/A
Conductivity @25C ushos/cm - N/A N/A N/A N/A
Fluoride m/L - NSR LFL} N/A N/A
Iron, dissolved mg/L . /A N/A WA NJA
lron, total /L - WA N/A N/A N/A
Hardness as CaCO3 mil bl H/A R/A M/A N/A
Mercury, dissolved /L * LT N/A N/A N/A
pPotassium, dissolved /L e N/A N/A N/A N/A
Lithium, dissalved /L - N/A N/A N/A N/A
Hagnesium, dissolved /L . N7A N/A N/A /K
manganese, dissolved mg/L . N/A N/A N/A N/A
Manganese, total mg/L - N/A N/A N/A N/A
Nitregen, ammonis ag/L : WA N/A N/A N/A

Nitrite as N, dissotved ag/L N/A N/A /A WA



'y
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Page: 2 LORENCITO COAL COMPANY

Lorencito Cosl Mina

Station: WMBLC-3

Sample Tear: 1996
SAMPLING DATE 08/28,/96 MINIMUM  RAXIMUM  MEAN STANDARD

TINE VALUE VALUE AVERAGE DEVIATION
Parameter Unity
iTtrate as N, dissolved ag/L . N/A N/A N7A WA
I;r-tnl::trl'{. s N, dissolv .uL - N/A u/A /A N/A
Sodium asalved -
Nickel, dissolved - :ﬂ ::’r: :;: :;:
Phoqhoru ortho dissolved WL : N/ N/A KA /A
Loac; hasstved ot A WA WA
Sodium Abworption Ratio fn ua . I;A Iil I;A nfn
Antimony, dissolved ag/L . N/A N/A N/A [ 1]
s-{:nu.-. dinsolved mg/L : N/A /A [ Fi /A
Sulfate g/l
Residue, Fllterable (TDS) 2318 wﬂ- . :ﬂ ::: :;: :;:
S (calculated) - N/A N/A N/A /A
08 (ratio - oessured/calcula . N/A N/A N7A W/A
Thallium, dissolved L - N/A R/A R/A W/A
Vanadium, dissolved ng/L . N/A /A WA N/A
2inc, dissolved ng/L . N/A /A kA /A
Note: Station imstalled 08/2B/%6 Rev:11719/95
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Pege: 1 LORENCITO COAL COMPANY
Lorercito Coml Mine
Station: WMCC-1
Sample Year: 1996

SAMPL [NG I;?:E 087289 MINIM WA (MM REAN STAMDARD
VALUE VALUE AVERAGE DEVIATION

Parameter Unite

oM [ ) None n/A NSA u/A /A
.\'Jatorrl..:::: :wt !A N/A N/A N/A /A
plqu ‘. . N/A N/A L7L) /A

. n/A N/A A LILY
gm::r;:;x i : LT N/A R/A N/R
Silwer, dissatved B - WA NA WA WA
Alumirnm, dissolved /L - N/A N/A N/A N/A
Total Alkalinity mrL - N/A /A NSA N/A
Carbonate ss Ca(0)3 w/L -
Sicarbonate ss CalQ3 mg/L . :5: :'I': :;: :5:
Hydroxide as CaCald /L b N/A N/A NiA WA
Arsenic, dissolved s * LYL N/A N/A HIA
Boron, dissolved sl - N/A NSA N/A N/A
hr'iun1 dissolved /L - N/A N/A N/A NSA
Beryllium, dissolved [ TR - NSA N/A N/A N/A
Calcium, dissolved /L - N/A HSA N/A H/A
Cation-Anion Balence X b N/A N/A N/A NA
S o e, = vh WA owa
Cadnium, dissolved g/l - :;: :;: :‘/': :;:
O e F noomoom
Thiocyanate (SCN) g/l o I‘IrA II:A :;: :;:
Cobalt, dils_olved ng/L ol N/A N/A N/A NfA
chromium, dissolved /L b N/A N/A N/A N/A
Copper, dissolved /L - /A N/A N/A N/A
Ernx_:;ivity a2sc umhos/cm : N/A /A N/A N/A
ri

lr:, dissolved :Inﬂ. . :5: :;‘: . :5: :;:
iron, total ngJL - ]
Hardness as CaCO3 g/l - I;: :,{': :::: :;:
Mercury, dissolved [T} b N/A N/A N/A N/A
Potassium, dissolved /L - N/A R/A N/A /A
Lithium, dissolved [-1[8 b /A N/A NfA /A
Magresium, dissolved ng/L - N/A N/A N/A /A
Manganese, dissolved [ TN - N/A LFLY NfA N/A
Hanganese, totsl [ T/ X - N/A N/A N/A N/A
Nitrogen, ammonia [ -T]Y - N/A LTLY N/A Il::A
Nitrite as ¥, dissolved a/l . N/A N/A HiA /A



8CT-MO

Pege: 2 LORENC1TO COAL COMPAMY

Lorencito Coal Hine

Station: WMCC-1

Semple Year: 1996
SAMPLING DATE 0B/ 20,96 MINIMN  MAXTMUM  MEAN STANDARD

TIRE VALUE VALUE AVERAGE DEVIATION
Parsmter Unite
Mitrate as N, dissolved =g/l b N/A N/A W/A nA
Nitrate/Nitrite as N, dissoly mg/L . /A /A /A N/A
socium, dissolved ng/L - N/A N7A N/A n7A
Nickel, dissalved /L b W/A /A /A W7A
Phosphorus, ortho dissolved eg/L - N/A /A N/A N/A
Lead, dissolved [ -T{8 - N/A N/A /A M/A
P (leb) units - N/A N/A N/A H/A
Sodium Absorption Retio 1n Wa L) N/A N/A N/A N/A
Antimony, dissolved ng/L . N/A LT /A /A
Selenium, dissotved /L - N/A /A /A N7A
Sulfate /L - NSA N/A L 7L | Fi]
Residue, Filtersble {TDS) 318 mp/L . N/A N/A WA /A
DS {calculated) L - LI LT1Y LT1S WA
IDS (ratic - sessured/caleuls - WA N/A N/R N/A
Thallium, digsolved mg/L * /A N/A N/A N/A
Veradiu, dissolved sl . /A /A N/A W/A
2inc, dissolved na/L b N/A N/A /A WA
Mote: Station instalied 08/28/9¢ Rev:11/19/96

None = None
NA = Mot accessible



60 T-MD

Page: 1

LOREACITO COAL COMPANY
Lorencito Coal Kine
Station: weCWC-1
Semple Year: 199

SAMPL ING DATE 08/ 2879 MIMIMUM  MAXIMUM  MEAN STANDARD
TINE 14546 VALUE VALUE AVERAGE  DEVIATION

Parameter Units

Ol [ 1.10 W/A N/A W/A ufA
Water Level feat N/A K/A N7A N/A
Temparature c 21.6 W/A N/A /A R/A
pH sy 8.32 N/A /A n/A n/A
Conduc tance uzhes 450 N/A WA /A N/A
Dissolved Dxygen ] a.1 N/A [ L) NfA /A
Silver, dissolved mg/L «0.010 WA N/A N/A N/A
Aluminm, dissolved mg/L .03 L713 WA /A Nk
Totel Alkatinity =g/L T /A N/A /A (T4
Carbonate as CaC03 mosL 1 NFA N/A N/A [ VL
Bicarbonate as CalD3 mg/L n N/A NSA R/A N/A
Wydroxide as CaCQl ng/L «2 /A N/A N/A /A
Arsenic, dissolved mg/sL «0.001 N/A N/A N/A N/A
Boron, dissclved mg/L 0.02 N7A N/A N/A WA
Bariun, dissolved mg/L 0.041 N/A N/A N/A /A
Beryllium, dissolved /L <0.002 N/A N/A N/A WA
Calcium, dissolved ng/L 0.4 N/A A/A N/A N/A
Cation-Anion Balance X ] N/A H/A /A /A
Sum of Anions meqsL 13,00 N/A L7 /A N/A
Sum of Cations oeq/L 14.60 N/A NSk /A /A
Ladmium, dissolved mg/L «<0.0005 N/A N/A N/ N/A
Chioride /L 10 NSA LFL} N/A N/A
Lysnide, free og/l 0.1 NSA R/A N/A W/ A
Thiocyanste (SCN) g/l <0.1 N/A WA N/A Nk
Cobalt, dissolved mg/L <0.01 N/A N/A N/A NfA
Chromium, diasolved g/t «0.01 NSA N/A LI N/A
Copper, dissalved =g/L 0.01 /A N/A HIA N/A
Corductivity @825C ushos/ca 1272 /A N/A N/A N/A
Flusr ide ng/L 1.0 NSA N/A N/A N/A
Iron, dissolved /L <0,02 N/A N/A R/A N/A
iron, total mg/L 0.04 N/A N/A HSA /A
Hardness as CaCQ3 =g/l 5 N/A N/A HfA NSA
Mercury, dissolved mg/L «0.0002 N/A N/A H/A N/A
Potassium, dissolved g/l & N/A N/A N/A /A
Lithium, dissolved ag/L 0.03 N/A N/A /A N/A
Magnesium, dissolved g/l 22.9 /A /A N/A N/A
manganese, dissolved og/L <0.005 N/A N/A N/A N/A
Hanganese, total ma/L <0, 005 N/A N/A N/A N/A
Nitrogen, smmonia mgsL 0.17 N/A /A N/A R/A
Mitrite as M, dissolved mg/L «0.01 N/A N/A N/A WA



0c-T-MD

Page: 2 LORENCETO DAL COMPANT
Lorsncite Conl Mire
Scatton: WMCAC-1
Sample Year: 1996

SAMPLLNG DATE OR/20/94 RENIMM WAL MEA STADAYD
TINE 1856 YALUE YALUE AVERAGE  DEVIATION

Parsmeter Units

Nitrate as N, dissolved mg/L 0.40 N/A WA (7] WA
Nitrate/Hitrite as N, dissolv mg/L 0.40 N/A /A LY W/A
Sodium, dissolved ng/L 281.0 /A NsA N/A N/a
Nickel, dissolved mg/L .01 N/A N/A N/A L Fi Y
Phoaphorus, ortho dissolved mg/L «0.005 N/A N/A /A N/A
Lewd, disscived g/l <3.005 N/A N/A LY L F{]
pH C(lab) units 8.3 L] N/A /A LTL)
Sodiun ABSOTPLion Ratio in e T.40 /A H/A nra N/A
Antimorry, dissolved /L «0.002 N/A N/A N/A /A
Selenium, diesolved ng/L <0.0010 N/A N/A N/A N/A
Suifate g/l 240 N/A /A /A /A
Residue, Filterahle (TDS) 318 mgsL 800 NSA arA N/A N/A
TDS (calculated) [ "8 7 /A N/A N/A (11}
1D$ (ratio - Peasured/calcula 1 N/A N/A Win N/A
Thaliiun, dissolved g/L <0.002 W/A N/A [ TLY N/A
vanadiun, dissolved /L <0.005 N/A N/A MK L] )
Zinc, dissolved =L 0.1% NSA WiA NSA NSA

Note: Station installed 08/28/9% Rev:11/719/96
NA = Mot sccessible



€MD

Fage: 1 LORENCITO COAL COMPANY
Lorencito Coal Mine
Station: umCuC-2
Semple Yesr: 1996
SAMPLING DATE 08/ 28796 MINIMUM  RAXTMUM  MEAN STANDARD
TINE 1630 WALUE VALUE AVERAGE  DEVIATION
Parwmeter bnits
o opR Nona N/A /A /A [ 7L
Water Lavel fost WA K/A WA /A B/A
Temperature c 25.2 RZA N/A N/A N/A
[ MTH 2.1 N/A N/A H/a N/A
Corductance umhos NiA N/A /A /A
Dissolved Oxygen pem 17.0 N/A N/A N/A /A
Silver, dissolved m/L * N/A M/A RIA N/A
Aluminum, dissolved mg/L . N/A N/A LT N/A
Total Alkalinity mo/L - N/A H/A [ FY N/A
Carbonate a8 CalD3 mg/L - M/A N/A /A /A
Bicarbonate as CalO3 =g/L . N/A R/A /A /A
Wydroxide as Catil eg/L e /A N/A /A N/A
Argenic, dissolved /L - N/A LT N/A L)
Boron, dissolved eg/L b N/A N/A N/A N/A
Bariun, dissolwved mg/L . N/A N/A N/A LFi{Y
Beryllium, dissolved mg/L . N/A N/A /A N/A
Calcium, dissolved m/L . N/A N/A N/ WiA
Cation-Anion Balamce X * /A RiA N/A H/A
Sun of Anions oeq/L - /A M/A N/A LFLY
Sun of Cations meq/L - N/A /A NSA /A
Codmivm, dissolved L T[N . N/A WA N/A W/A
Chloride mp/L - WA N/A N/A LV
Cyanide, free ag/L * N/A N/A /A HiA
Thiocyanate (SCX) my/L * N/A N/A N/A NSA
Cobalt, dissolved mg/L - N/A N/A N/A N/A
Chromium, dissolved my/L - N/A N/A NSA N/A
Copper, dissolved me/L . N/A N/A R/A N/A
Conductivity 825C unhos /cm - NZA M7k LN niK
Fluoride mg/L . N/A N/A N/A N/A
lron, dissolved mg/L - N/A N/A /A N/A
1ron, total og/L - LI VL] /A N/A
Hardness as CaCO3} g/l - N/A N/A R/A N/A
Mercury, dissolved /L - N/A NsA B/A N/A
Potassium, dissolved =g/t - N/A WsA /A N/A
Lithium, dissolved mg/L . N/A N7A H/A u/A
Magresiun, ditsolved ng/L * N/A N/A N/A N/A
Manganese, dissolved ma/L * N/A N/A LFAY NSA
Manganese, total ng/L . N/A N/A N/A N/A
Nitrogen, ammonis mg/L - N/A H/A N/A N/A
Nitrite as N, dissolved ng/L - N/A N7A W/A LT1Y




LMD

Page: ¢ LORENCITO COAL COMPANY
Lorencito Cosl Mire
Station: WMOWC-2
Sample Year: 1996

SANPL NG ??: %ﬂm MINIMLM  MANIMLM  REAN STANDARD
VALUE VALUE AVERAGE  DEVIATION

Purameter Units
1 : :;: [ F1 N/A LIS
1 NsA N/A /A
Sodium, dissoived .
Nickal, dlssolved ot . XA WA A wm
Phosphorus, ortho dissolved mg/L - N/A 7 I
Lysd, dissclved mg/L - A o YA wa
Laad, o oL . :1: :IA :IA /A
Sodium Absorption Ratio in Wa . !,A I‘fl I‘FA e
Antimony, dissolved /L . ﬂjA IIA II: :I‘
Selenium, dissolved my/L - N/A IIA I5 n
Sul fate /L . N/A IIA II: YA
Residue, Fllterable (TDE) 315 mg/L . N/A Iﬂ: N/A o
108 (calculated) g/l - LIL) L74) N/A :}':
TOS (ratio - messured/cslcula b N/A NiA LT W/A
Thatljus, dissolved . N/A N/A N/A Ii\
Vanadiun, dissolved og/L . N/A I;A /A /A
Zinc, dissolved /L . /A /A N/A /A
Note: Station installed 08/28/96 Rev:11/19/96

Norw = None
NA = Not accessible
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Page: 1 LORENCITO COAL COMPANY
Lorencito Coal Mire
Station: WMLPC-1
Sample Year: 1996

SAMPLING DATE 08/28/96 MINIMUM  MAXIMUM  MEAN STANDARD
TIME 1510 VALUE VALUE AYERAGE DEVIATION

Parsmeter units

o [ Morm NIA WA N/A L 7L
Water Level foet 10.30 N/A W/A N/A NA
Temperature c 3.4 N/A WA NA n/A
pH s.u. 8.9 /A /A /A H/A
Conductance ushas 1440 N/A [ 11 Y /A N7A
Dissolved Oxygen PpR - H/A /A N/A u/A
Silver, dissolved g/ «0_005 N/A N/A N/A N/A
Aluminum, dissotved mg/L «0.03 H/A N/A N/A [ TL
Total Alkasiinity /L 276 N/A /A N/A N/A
Carbonate as CalD3 mg/L 13 N/A N/A /A [ Ff )
Bicerbonate as CaCO3 /L 243 N/A /A /A N/A
Hydroxide as CalO3 my/L «2 NFA L7 N/A K/
Arsenic, dissolved mg/L «<0.001 N/A N/A N/A LFLY
Goron, dissolved ng/L 0.03 N/A N/A N/A /A
Barium, dissolved mng/L 0.028 N/A K/ N/A R/A
Beryllium, dissolved /L <i).002 N/A LTXY N/A N/A
Caleium, dissolved ng/L 24.3 N7A /A N/A /A
Cation-Anion Balance x ? N/A N/A N/A K/A
Sum of Anions neq/L 10.50 N/A N/A N/A /A
Sum of Cations /L 12.10 N/A LFLS N/A N/A
Cadmium, dissolved mg/L <0.000% N/A NN RIA N/A
Chloride wg/L 10 H7A N/A N/A N/ A
Cyanide, free ag/L <0.1 N/A N/A N/A N/A
Thiocyanate (SCN) ng/L 0.1 N/ P N/A N/A
Cobalt, dissolved mg/L «<0.01 N/A /A MNiA N/
Chromium, dissalved ng/L <0,01 H/A /A N/A H7A
Copper, dissolved g/l 0.0 K/A N/A /A W/A
Conductivity 325C ushos/ca 021 LTS N/A N/A /A
Fluoridas Bg/L 0.5 WA N/A R/A N/A
lron, dissolved ng/L 0.0 N/A H/A N/A N/A
lron, total mg/L 0.05 H/A N/A N/A [ FI)
Hardness as CaCO3 ng/L 166 /A N/A N/A N/A
Mercury, dissolved mg/L <0,0002 N/A N/A N/A N/A
Potessium, dissolved my/L 5.6 © HIA N/A N/A N/A
Lithium, dissolved mg/L 0.04 H/A N/A /A /A
Magnesium, dissolved og/L 25.6 H/A [ ¥ N/A N/A
Manganese, dissolved g/l <0.005 H/A /A LTL N/A
Manganese, total mg/L 0.018 /A N/A N/A R/A
Kitrogen, smmonia e/l <0.05 N/A N/A /A N/A

Nitrite as N, dissolved /L 0.02 N/A N/A /A N/A



PE-T-MD

[TY

SANPLING DATE
T

LORENCITO COAl COMPANY
torencito Coal Mine
Station: WMLPC-1
Sample Year: 1996

NINIMM  MAKIMUN  REAN

STANDARD

IRE 1510 VALUE VALUE AVERAGE DEVIATION

Parameter units

Hitrate as N, dissolved ng/L 0.13 NIA N/A N/A N/A
Hitrate/Mitrite os N, dissolv mgsL 0.15 N/A LI N/ N/A
Sodius, dissolved mg/L 196.0 N7A Wik LIL) W/K
Nickel, dissclwed g/t «0.01 /A N/A /A /A
Phosphorus, ortho dissolved mg/L <b,00% /A N/A N/A /A
Load, dissolved g/L «(.00% /A WA N/A /A
pH (lab) unite &7 N/A W/A H/A LML
Sodium Absorption Retic in Va 6.70 /A N/A N/A /A
Antimony, dissolved /L <0.002 N/A /A N/A W/A
Selenium, dissclved /L «0,0010 N/A N/A N/A WA
Sulfate og/L 220 N/A /A /A /A
Residue, Filterasble (TDS) 318 og/L &50 W/A N/A N/A LFLY
DS (calculated) ng/L 661 N/A N/A /A N/A
105 (ratio - messured/cslcuta 1 N/A N/A /A /A
Thallium, dissolved mg/L <0,002 N/A N/A N/A N/A
Vanadium, digsolved /L <0.005 /A N/A N/A N/A
2inc, dissolved /L 0.02 M/A N/A N/A N/A

Mote: Station instatled 08/28/96 Rev:11/19/96

None = None



SE-T-MD

Page: 1 LORENCITO COAL COMPANY

Lorencita Coal Mine

Statfan: m-1C

Sample Tear: 195
SAMPLING DATE 05/20/96 08/2T/96 07/15/9 08/19/96 09/23/9%6 10/08/96 MEMIMUM  MAXNIMUM  MEAN STANDARD

TIME 1620 (1% 1405 1330 1030 1400 VALUE VALUE AVERAGE  DEVIATION

Parameter Units
Water Level cfe 355.85 BAS.45 680 34585  BAT.07  347.15 356,65 347.15 346.83 0.3
Total Depth ft. BGS 396.20 396.20 394.20 36.20 396.20 396,20 396.20 394._20 396.20 0.00
Purge Volume gal lons 104 105 100 el Fed 100 105 3 1%
Temperature [ * 15.1 4.7 18.8 14.0 15.4 14.0 148 15.6 1.9
pH s.u. . 8.73 9.40 8.67 8.50 8.27 8.27 7.40 8.7 0.41
Conductance prm » T00 110 450 1028 1620 110 1620 a22 555
Dissolved Onygen P - LN} 2.0 . - - 2.0 3.4 2.9 1.3
Barius, dissolved /L 0.102 . . 0.128 * n.0M 9.0Mm 0.128 0.107 0.01¢
Beryllium, dissolwvad /L <0.010 * - <0.001 * <G.001 0.001 0.010 0.004 0.00%
Cobalt, dissolved ag/L «0.01 . . <Q.0% . <0.01 0.01 c.01 0.0 0.00
Chramiun, dissolved ng/L <0.0t . . <0.0% - <0.01 0.0 0.01 0.0 0.00
Fluoride ng/L H - . 1 - 1 1 1 1 a
Lithium, dissolved /L <0,02 - - «0.02 - <0.02 0.02 0.02 0.02 0.00
Ant imorry, dissolwed /L 0.002 - . <«Q.002 * <0,002 0.002 0.002 D.002 0.000
Thailium, dissolved =g/L «0.0 . - «0.0 b <0.0 0.0 0.0 0.0 0.0
vVanadium, dissolved ng/L <0005 * - <0.00% = «0.005 0.005 0.005 0.005% 0.000
Silver, dissolved /L «0,005 * . <0.005 ~ <0.005 0.005 0.005 0.005 0.000
Aluminum, dissolved =g/L 0.06 - . 0.40 - 0.22 0.046 0.40 0.29 0.28
Total Alkalinity ng/L s . - £Yal - 461 &61 517 483 30
Carbonate as CalO3 m/L 39 . - 28 * 10 10 39 26 15
Bicarbonate as CaCOY m/L 478 . . LY * 452 bhé [4;.] 458 18
Hydroa{de a3 CaCO3 ng/L «2 . » «2 - <2 2 2 2 0
Arsenic, dissolved gL 0.001 - " 0.001 - 0.001 0.001 0.0¢1 0.001 0.000
Boran, dissolved g/l 0.06 - d 0.04 - 0.3 0.03 0.06 0.04 0.02
Celcium, dissolved L 2.5 » . 2.8 - e.2 2.2 2.8 2.5 0.3
Cation-Anion Gatance X -5 - b 2 - -3 -5 4 -2 4
Sum of Anions g/l 11.30 . - 9.89 b 9.47 9.47 11.30 10.22 0.%4
Sum of Cations meg/L 10.20 . . 10.30 . a.88 .83 10.30 9.79 0.79
Cadmium, dissolved m/L <0.0005 * . <0.0005 = «0,0005 0.0005 0.0005 0.0005 0.0000
Chloride og/L a8 . - 7 - 7 7 ) 7 1
Cyanide, free /L <0.1 - - <0.1 . <0.1 0.1 0.1 0.1 0.0
Thiscyanate (SCN} /L <0.1 - - «0.1 - <0.1 0.1 0.1 0.1 0.0
Chramium, Trivalent /L w - - . - * N/A N/A N/A /A
Chromium, Hexasvalent ng/L * b - . - * N/A WA N/A /A
Chromium, total recoverable mg/L > . . - - * N/A N/A N/A N/A
Copper, dissolved /L 0.0 . . «2.01 - 0.0t 0.01 0.01 0.0t 0.00
Conductivity #25C uthos/cm 924 - - 851 - 854 854 924 280 39
1ran, dissolved g/l 0.05 - - 2.21 b 1.40 0.05 2.2 1.2 1.09
lron, totat g/l 392.0 . . 6.5 b 4.1 4.1 392.0 134.2 223.3
1ron, total recovereble m/. - - . - - - N/A /A N/A R7A



0C-T-MD

Page: 2 LORENCITO COAL COMPANY
Lorencite Coal Mine
Station: ma-1C
Sample Year: 199

SAMPLING DATE 05/20/96 06/27/96 07/15/9% 08/19/96 09/23/96 10/08/96 MINIMUN  MAXIMUM  MEAN STAMDARD
TIME 1620 o945 1405 1330 1030 1400 VALUE VALUE AVERAGE DEVIATICN

Parameter Onite

Hardness s Cacold w/L 9 . . 9 - 4 7 ] ] 1
Rercury, dissolved ng/L .0002 * - «.0002 * «0. 0002 0.0002 0. 0002 0.0002 0.0000
Potassium, dissolved ng/L 2.3 * - 1.6 - 1.1 1.1 2.3 1.7 0.8
Hagrasium, dissoiwved ng/L 0.6 . - 0.4 - 0.4 0.4 0.6 0.5 0.1
Mangenges, dissolwed [T, 8 .00 * * 0.022 - 0.018 0.005 0.022 0.015 0.009
Hangarese, total /L .93 b - 0.0 - 0.04 0.04 2.93 1.0 1.66
Mangangss, total recoversbls mg/L b - b . - - /A /A /A N/A
Holybderues, dissolved /L . . - - . - N7A /A N/A LTLS
Mitrogen, ammonis ng/L 1.97 e . 0.52 b 0.42 0.42 1.97 0.97 0.87
Witrite ss N, diasotved mg/L 0.13 hd . 0,01 . 0.02 0.01 0.13 0.05 0.07
Nitrate as ¥, dizsolved mg/L 0.6 - - 0.1 - 0.0 0.0 0.6 0.2 0.3
NitratesNitrite s M, dissolv mg/L 0.7 - - 0.t - a.1 0.1 0.7 0.3 0.4
Sodium, dissolved mg/L 225.0 . - 225.0 - 195.0 195.0 223.0 213.7 16.2
Nickel, digsolved /L «0.01 - b <0.01 - =0.01 0.0% 0.01 0.01 0.00
Phosphorus, ortho dissolved mg/L 0.095 - b 0.009 ol <0.005 0.005 0.0 0.036 0.051
Lend, dissolved mg/L <«.001 * - 0.004 - Q.001 Q.00 0.004 0.002 0.002
pH (lab) units a.7 . o 8.7 * a.3 8.3 8.7 8.4 0.2
Sodium Absorption Ratio in Wa 33.20 - » .90 . 32.10 31.90 33.20 32.40 0.70
Selenium, diseolved mg/L 0.001 - - «0.001 * «0.001 0.001 0.001 0.0Mm 0.000
Sul fate /L 30 - - 10 hd <10 10 30 17 12
Residue, Filtersble (105) 318 mg/L 550 hd = L50 - &40 440 550 493 55
TDS (calculated) og/L 594 . - 544 . 490 490 5% 543 53
TPS (retic - meassred/calcula 1 * - 1 - 1 1 1 1 0
Resiche, Mon-Filterable (T55) mg/L . - - - - - NI N/A W/A N/A
Zinc, dinnlnd /L <0.01 - - 0.0 - 0.01 0.01 2.01 0.0t 0.00

Note: Station installed 04/28/96 Rav:11/19/9%%

- = No smmples taken.
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Page: 1

LORENCITO COAL COMPANY
Lorencito Coal Wine
Station: mi-1]

Sample Toar: 1996

SAMPL ING DATE 05/20/96 06727796 0771596 OB/19/9%% 09/23/96 10/06/96 MINIMM  MAX[MLM  HEAN STANDARD
TIME 103 1200 1200 1250 1540 VALUE VALUE AVERAGE  DEVIATION

Parameter Units

Water Leve! cfs A95.95 A92.T? 4T5.30 492.40 A4S0 495.30 492,40 496,30 494 .49 1.61
Total Depth ft. 8cs 525,00 520,00 528.00 528.00 538.00 528.00 528.00 528.00 528.00 0.00
Purge Yolume gallons & 8 1) % 90 &9 (34 90 T4 9
Temperaturs 1.2 16.3 25.0 18.0 15.9 16.9 15.9 25.0 18.4 R)
pH ..U, 7.9 T.78 7.74 8.10 8.44 8.42 T.7% B_k& 8.08 0.3
Conductance 2 < ] 561 1400 1480 1400 2094 1060 563 2090 1322 51
Dissolved Oxygen [ ] 4.2 1.2 3.2 - - . 1.2 6.2 3.5 2.3
Berium, dissclved g/l 0.052 * - 0.0580 - 0.067 0.052 0.067 0.060 0.008
beryllivm, dissclved mg/L <.010 * » «0.001 * «0.001 0.001 0.010 0.004 0.005
Cobalt, dissolved g/l <0.01 b - «0.02 - «0.01 0.01 0.02 0.0 g.01
Chromium, dissolved og/L <0.01 . - <0.02 - <0.01 0.01 0.02 0.01 0.01
Fluoride /L 2 bl - 2 - 2 2 2 2 g
Lithium, dissolved m/L 0.05 - hd 0.04 - 0.02 0.02 0.05 0.04 0.02
Antimary, dissolved mg/L 0.009 - - 0.006 « 0.004 0.004 0.009 0.005 0.003
Thatlium, dissolwed mg/L <0.0 . - <0.0 * .0 0.0 0.0 0.0 0.0
Wanadium, dizsolved mg/L <0.005 - - «0.010 - <0.005 0,005 0.010 0.007 0.003
Silver, dissolved /L «Q.005 * - <0.010 = <0.005 0.005 o.010 0.007 0.003
Alumirum, dissolwed mg/L <0.03 . - 0.58 - 0.33 0.03 0.58 0.3 Q.28
Total Alkalinity mg/L 559 . . 513 . 528 513 559 533 i)
Carbonate as Cal0d m/L <2 - b 9 . 20 2 20 10 ?
Bicarbonsate ag Cali3 o9/l 559 . - 504 . 508 504 559 524 31
Hydrozice as Cells mgsL <2 - - 2 - 2 2 4 2 0
Arsenic, dissolved ng/L <0.001 * - 0.002 hd 0.003 0.001 0.003 0.002 0.001
Boron, dissolved o/l 0.19 . - 0.15 bl 0.05 0.05 0.19 0.13 0.07
Calcium, dissolved mg/L 5.6 - hd 9.4 . i 4 [ 75.6 9.8 3.7
Cation-Anion Gaiece 4 1 b - -1 > -6 -6 1 -2 &
Sum of Anions | __-T4% 23,50 . - 19,60 - 13.40 13.60 23.50 18.90 4,99
Sum of Cations meg/L 25.10 - - 19.30 - 12.10 12.10 2,10 18.50 4.04
Cadmiun, dissolved =g/l <0.0005 * - «<0.0005 * <0.0005 0.0005 0.0005 0.0005 0._0000
Chloride mg/L n . b 34 b 16 16 L] 12
Cyanide, free g/l 9.1 - o <0.1 bl <0,1 0.1 0.1 0.1 0.0
Thiocysnate (SCH) mo/L .1 - * <0.1 hd 0.1 0.1 0.1 0.1 0.0
Chromium, Trivelent g/l . - - - * - NSA H7A N/A /A
Chromium, Hexavalent ng/L b - - - - - NiA W/A N/A W/A
Chromium, total recoverasble /L . - b - b - WA NiA N/A /A
Copper, dissalved oSl .01 . - <0.02 . o.M 0. 0.02 0.01 0.0
Conductivity 325 umhos/c 2070 . - 1806 - 1281 1281 2070 biald 402
Iron, dissolved mg/L <).01 . - 0.42 - .45 g 0.85 0.43 0.42
Iron, total g/l 9.1 - b 2.2 - 5.0 2.2 9.1 5.4 3.5
Iron, total recowrable /L . - * . - . LTL] N/ N/A WA




8CT-MD

Page:; 2 LORENCITO COAL COMPANY
Lorencito Coxl Mine
Station: mi-11
Sample Year: 1996

SAMPLING DATE 05720796 06/2T/96 O7715/96 0871996 09/23/96 10/06/96 MINIMUN  MAXIMUN  MEAN sT
TIME 1103 1200 1200 1250 1540 VALUE YALUE AVERAGE DEVIATION

Parameter units

Hardness as Cacld mg/L 319 o - ki bt 14 14 319 125 159
Nercury, dissolved ogsL <G.00G2 * - «0.0002 * <0.0002 0.0002 0.0002 0.0002 0.0000
Patassium, dissolved mg/L 7. - . 2.8 hd 1.6 1.4 7.4 3.9 31
Mapnesium, dissolved mg/L 3.7 - . 38 - 1.2 1.2 n.7 12.2 16.9
Nanganess, dissgfived -y/L 0.040 - - 0.030 - 0.024 0.026 0,040 0.032 o0.bar
Manganesa, total /L 0.16 . - 0.34 - 0.07 0.07 0.34 0.19 0.14
Mangenese, total recoverable /L - . . * . d N/A W/A LTI} /A
Molybderun, dissolved /L - - - - b - N/A N/A n/A N/A
Mitrogen, wmmonis ng/L 1.29 - b 0.87 - 0.46 d.46 1.2% 0.8 0.42
Nitrite as N, dissolved mg/L 0.77 - - 0.35 - 0.24 0.24 0.77 0.45 0.28
Nitrate as N, dissolved g/l 2.5 . - 1.5 * Q0.1 0.1 2.5 1.& 1.2
Nitrate/Mitrite as N, dissolv mg/L 1.2 - - 1.9 - 0.4 0.4 3.2 1.8 1.4
Sodium, dissolved mg/L 395.0 - - %15.0 - 263.0 263.0 4£15.0 BT 8.6
Nickel, diszolved g/t <0.01 . - «0.02 - «0.01 0.0y 0.02 0.0% 0.
Phosphoruy, ortho dissolved mg/L «Q.005 - 0.016 - 0.064 0.005 0.086 0.029 0.033
Lead, diszolved /L <0.001 . . 0.005 - 0.002 Q.00 0.00% 0.003 0.002
pH (lab) units 8.0 - - 8.4 - 8.5 8.0 8.5 8.3 [ ]
Sodium Absorption Ratic in Ws .73 . - 29.20 * 29.00 9.73 20.20 22.64 11.18
Selenium, dissolved ma/L 0.004 . * Q.002 - «0.001 0.001 0.004 0.002 0.002
Sulfare /L 520 * i 390 * 120 120 320 343 204
Resigue, Filterable (TDS) @13 mg/L 1390 . - 1100 - 700 Tan 1390 1043 b
TDS (calculated) By L 1410 . . 1170 - 35 s 1410 1105 L2
TS (ratio - messured/calculs 1 . . 1 * 1 1 1 0
Residue, Wor-Filterable (T55) mg/L el - o * * * /A N/A N/A W/a
Zinc, dissolved ng/L 0.37 - * 0.13 - 0.12 0.12 0.37 g.21 G.t4

Mote: Station installed 04/08/96 Rev:11/19/98

d = No asmples teken.
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LORENCITO COAL COMPANY

Lorercito Coal Rine
Station: MJ-10
Sample Year: 199

SAMPLING DATE 05/21/9%% 06/727/96 O7/16/96 [B/19796 09/23/96 10/08/96 MINIMUM  MAXIMUM  MEAN STANDARD
TIME oa30 ons 1540 1550 1140 VALUE VALUE AYERAGE  DEVIATION
Parsmrer Units
Water Level cha 34135 366.20 3IMAL30 IS0 3MTLAY IR.OM 31.35 377.57 Wr.72 13.49
TJotal Depth fv. 8GS 380.20 38020 380.20 .20 34020 MO 380.20 380.20 380.20 0.00
Purge Yolume gl lone 81 F] 15 -] 14 In* 9 81 28 3o
Temperature C 12.7 14.0 14.8 16.8 15.0 L4 12.7 16.8 1%.7 1.5
pH s 3.02 8.52 8.20 8.05 T.86 - 7.85 8.52 8.13 0.5
Conductance pon 623 T00 1100 800 1392 - 423 1392 923 1%
bDissalved Oxygen o= 5.2 2.2 1.0 * - - 1.0 5.2 2.8 2.2
Barium, dissolved gL 0.414 - - 0.262 - - 0.262 0.614 0.438 0.249
Beryllium, dissolved g/t 0.002 * - <0000 * - 0.001 0.002 0.001 0.001
Cobalt, dissolved mg/L <0.01 * * «0.01 e " 0,01 8.01 0.01 0.00
Chromium, dissolved /L 0.03 . . <0.01 * - 0.01 0.03 6.02 0.01
Fluoride gL 3 - * & - . 3 L 4 1
Lithiun, distolved mg/L 0.03 . - <002 o+ . 0.02 0.03 0.03 0.0%
Anticony, dissolved mg/L «0.002 = - <Q.002 * b 0.002 a.002 0.002 0.000
Thallium, dissclved /L <0.2 . - «0.0 . . 0.0 0.2 0.1 0.1
Vanadium, dissolved mg/L 9.031¢ . . <0.005 * . 0.005 0.031 0,018 0.018
Silver, dissolved mg/L «0.005 = - «0.00% * - 0.005 0.005 0.005 Q.000
Alumiman, dissolved /L 10.00 - * 0.48 . - 0.48 10.00 5.24 6.73
Total Alkalinity mg/L 91 . . 538 - - L2y 538 515 n
Cartonate as CalD3 mg/L 17 . . <2 * - 2 17 10 n
Bicarbonate as Cat03 /1 474 - * 538 . - 474 538 506 45
Hydroxide as CaCO3 mg/L < - * <2 - . 2 2 2 5}
Arsenic, dissolved ng/L <0.001 * . 0.001 bl - 0.001 0.00% 0.001 0.000
Boron, dissolved mg/L 0.1& - . 0.05 » i 0.05 0.16 Q.11 Q.08
Calcium, dissolved my/L 21.2 * - 5.0 . . 5.0 21.2 13.1 11.5
Cation-Anion Balance X 17 - - -4 . - -y 17 7 15
Sum of Anions meq/L 10.90 - . 12.99 - - 10.90 12.90 11.90 1.41
Sum of Cationa meq/L 15.40 - . 1.9 - - 11.90 15.40 13.65 2.47
Cadmium, dissolved ng/L <0.0005 * . <(0.0005 * . 0.,0005 0.0005 0.0005 0.0000
Chioride ng/L 5 + - a hd - 5 8
Cyanide, free mg/L <0.1 ] * <0.1 - * 9.1 9.1 0.1 0.0
Thiocyanate (5CN) my/L <0.1 " * 0.1 - . 0.1 0.1 0.1 0.0
Chrosmium, Trivalent ng/L 0.03 - - = - " /A /A NfA N/A
Chromium, Hexavalent g/t £.013 - - . - - W/R N7A N/A N/A
Chromium, total recoverable ag/L 0.05 - . - * - WA N/A N/A NA
Copper, dissalved mg/L 0.05 . . «,01 * - 0.0 D.05 0.03 0.03
Conductivity &25C urmhos/cm - - . 1078 . - N/A N/A /A N/A
1ren, dissolved mg/L 21.10 * . 0.87 * - 0.87 21.10 10.99 14.30
lron, total mgsL 5.9 - " ar.5 - . 35.9 a7.5 517 36,5
iron, total recoversble g/l 36.30 * * - . . N/A NSA N/A NSA
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Page: 2 LORENCITO COAL COMPANY
Lorencito Coal Mins
Station: MJ-10
Sampla Tear: 1996

SAMPLING DATE 05/21/96 0AZ2T/96 DT/16/796 0871996 09/23/96 10/08/96 WIN[MM  MAXIMUM  MEAN STANDARD
TIME 0830 oS 1540 1550 1140 VALUE YALUE AVERAGE DEVIATION

Parsmeter Units

Herdness as Cacdl /L [ 1] - . 17 b i 17 49 45
Mercury, gL «0.0002 * . <0.0002 * d 0.0002 0.0002 0.0002 0.0000
Potassium, L 4.7 b . 2.2 . - 2.2 47 3.5 1.8
Magnesium, dissolved /L 6.9 b - 1.1 . b 1.1 4.5 3.8 18
Manganese, dissclved ag/L 0.202 - - 0.036 * . 0.034 0.202 0.139 0117
Manganese, total ng/L 0.30 - - 0.94 . » 0.30 0.9 0.62 0.45
Manganese, total recoversble mg/L 0.3 bl - - - hd N/A WA /A N/A
Molybdernm, dissolved ag/L 0.006 . - - - - N/A /A /A LIL)
Nitrogen, ammonia agsL 0.49 » - 0.60 - - 0_40 0.69 0.64 0.0&
Nitrite as N, dissolved mg/L Q.07 - hd 0.03 - - a.03 Q.07 0.05 0.03
Nitrate as N, dissolved mgsL Q.7 - « 0.4 . - 0.4 0.7 0.5 0.2
Nitrate/Mitrice as W, dissoly mgsL 0.8 . - 0.4 . - Q.4 0.8 0.6 0.2
Sodium, dissolved mysL 8.0 » - 259.0 * * 258.0 259.0 258.5 0.7
Mickel, dissolved ng/L 0.02 - - 0.01 - - 0.01 0.02 0.02 Q.01
Phosphorus, ortho dissolved mg/L 0.059 - - 0.074 - . 0.059 0.074 0,067 0.011
Lead, dissolved mg/L <0001 *~ - «.005 = - 0.001 0.005 0.003 0.003
pH (lab) unite 8.5 - - 8.2 - - 8.2 8.5 8.4 0.2
Sodium Absarption Ratio in Wa 12.70 - * 27.60 » - 12.70 2r.60 20.1% 10,54
Selenium, dissolved ng/L «0.001 * - <0.001 * - 0.001 o.om 0.001 0,000
Sul fate ag/L 40 - - 80 - - 40 . 11) &0 28
Residue, Filtersble (TDS) 318 mg/L 510 bl - &70 - * 510 670 590 113
TDS (caleulated) /L 670 - o 685 » » 670 685 478 1"
105 (ratio - oeasured/calculs 1 - - 1 - - H H : 2
Residue, Mon-Filtersble (T55) mg/L . . - . . - N/A N/A /A N/A
Zinc, dissolved /L 0.6 * - 0.0 ¢ . ¢.01 0.15 0.0 0.11

Note: Station installed 04/26/96 Rev: 11/19/96
* = No samples taken,

IR* = lnsufficiant Recharge
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Page: ¢ LORENCITD COAL COMPANY
Lorencito Coal Mire
Station: MJ-2C
Sample Year: 1996

SAMPLING DATE 05/21/9%6 06/26/96 07/15/96 08/19/96 09/21/96 10708/96 NINIMLM  MAXIMUM  MEAM STANDARD
TINE 1040 [l 1300 1430 1245 YALUE VALUE AVERAGE  DEVIATION

Parameter Units

vater Lavel cfs Dry Dry Dry Dry Ory Dry L 1)) N/A N/A N/A
Total Depth ft. BGS 68.25 6.5 66.25 86.25 66.25 66.25 66,25 66,25 66,25 0.00
Purge Yolums gallons . . - * o - H/A W/A H/A L VLY
Tempersaurs c - - - - . - A ¥/A Wy A
[+ s.u, - b o - . b N/A /A N/A NsA
Conchctance PR - b b - - " N/A N/A /A /A
Oissolved Qxygen pea - - hd . b - NiA /A N/A /A
Barium, dissclved /L b - . . - - N/A N/A N/A [ 7]}
Beryllium, dissolved | 748 * . - - . - NSA N/A N/A [ FLY
Cobalt, dissolved [ -T18 - - - * - - NrA N/A R/A NFA
Chromium, dissol ved ng/L - * » - - b NiA H/A N/A /A
Fluoride mgsL - - - - - ol /A NIA NZA H/A
Lithium, dissolved ma/L - . - . - - N/A N/A N/A /A
Antimony, dissolved mg/L » . * ¥ . * N/A N/A N/A N/A
thailiwm, dissolved ms L - * - - - - WiA N/A N/A NfA
vanadium, dissolved mg/sL - - - - - - NfA NSA LTL) L L)
Silver, dissolved m/L * . - . - - N/A N/A N/A N/A
Aluminum, dissolved mg/L - L] - - " - N/A N/A N/A NSA
Total Mialinity mg/L - - * - b b N/A LFLY N/A N/A
Carbonete as CaCO3 ma/L . . b - - - N/A /A N/A LTLY
Bicarborate as Caca3 og/L - . - - - - N/A NSA N/A N/A
Hydranide as CaCO3 ma/l - - - * b e LFJ) NiA N/A WNiA
Arsenic, dissolved mg/L o * * - “ bt N/A N/A N/A N/A
Soron, dissalved mg/L - - * - * - N/A N/A N/A N/A
Calcium, dissolved mg/L . . - * - . N/A /A N/A N/A
Cation-knion Balance X - b . * b . N7A N/A /A N/A
Sun of anions meg/L - * - - . - A N/A N/A N/A
Sum of Catloms meq/L - - - - . * N/A NSA H/A N/A
Cadmius, dissolved mg/L hd . b * . . WA N/A N/A N/A
Chloride mg/L - L . b - - N/A N/A ¥ NiA
Cyanide, frec mg/L - . . - . * N/A N /A N/A
Thiocymwte (SCN) ng/L o - - - - . NfA N/A NiA LTL
Chrosium, Trivalent mg/L - b - - . - N/A Nk N/A N/A
Chromim, Hexavalent ng/L L] - L] * - * N/A H/A N/A (V7Y
Chromium, total recoverable ag/L - - L4 " b b N/A Hik N/A K/A
Copper, dissolved g/l . b i - b . N/A R/A N/A /A
Conductivity &25C umhas/cm - - * - * . N/A N/A N/A N/A
lron, dissolved og/L - - - . - - N/A N/A N/A /A
Iron, total mgsL . . - ol . - NFA N/A N/A W/
Iron, total recoverasble ng/L - - - * . . N/A /A N/A N/A



MO

Page: ¢ LORENCITO COAL COMPANY
Lorencito Coal Wi
Statfon: MJ-2C
Semple Tear: 1994

SAMPLING DATE 0572179 08/286/9% O7/15/96 OB/19/96 09721/96 10708/9%% MIN(MUM  mAXIMM  MEAN STARDARD
TIME 1040 1060 1500 1430 1243 VALUE VALUE AVERAGE  OEVIATION

Parameter nits
Nerdness as Caco3 L . - - - * .
Mercury, dissolved :IIL - » - - - . :;: :{: :;: :;:
Potassium, dissolved msL - . . " * - N/A WA /A R/A
Maghesium, dissolved ng/L - - - - . - /A /A N/A WA
Marganess, dissolved /L - - - - - . [T /A NiA N/A
Mangandss, total g/l . - - - - - u/A I;A IJI’A l.‘:A
Mangarmse, totel recovershle wp/L . - - - i b N7A /A N/A R/A
Holybderwsa, dissolved g/l hd . - - * * NSA N/A N/A N/A
Mitrogen, smmonia ng/L - . * - - - HrA WA N/A I::A
Nitrite as M, diesolved g/l - - b - * - N/A N/A N/A NSA
Hitrate s N dizsolved mg/L . L] * * . - H7A %A N/A N/A
Nitrate/Nitrite as W, dissolv mrt - * - ol * » N/A /A /A NSA
Sodium, dissolved /L - - * . . - N/A YL ) NSA N/A
Nickel, dissolved mg/L * b b » - - RIA LYL) LFL Y LTLY
Phoaphorus, ortho dissolved mg/L » . - - - - N/A L LY N/A N/A
Lead, dissolved g/l b - - - - * NiA .3
oo ¢ (ab) e . . . . . WA WA WA N
Sodium Absorption Ratio in Wa . . b - - - NSA MiA NSA N/A
Selenium, dissotved ag/L . . - - - . WA N/A /A N/A
Sulfate g/l - " - . b - NSA /A N/A H:',A
Residue, Filrerable (TDS) 318 wg/L . bt - - * - N/A N/A N/A W/A
TDS {(calculated) ng/L - . - - - . N/A LTE) N/A LFLY
TDS (ratio - meatured/calcuta * . - * b - /A NJA ufA N/A
Residue, Non-Filterable (755) mg/L - . . bt * - N/A /A M/A LFEY
Tinc, dissolved m|/L - - * - . * /A /A N/A NiA
Note: Station instelled 03/19/9 Rev: 11712795

Dry = Dry
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Page: 1 LORENCITO COAL COMPANY
Lorencito Coal Mine
Station: m-21
Semple Year: 1996

SAMPLING DATE 05/21796 06/26/9%% 07715796 08/19/96 09/21/96 10/08/9% NINIMUM  MAXIMUM  MEAN STANOARD
X 1035 1050 1500 1630 1245

TINE VALUE VALUE AVERAGE  OEVIATION

Parmmeter Linits

Water Level cfe Dry bry ory ory bry Dry N/A LIL) N/A NIA
Tatal Depth ft. BGS ».77 8.7 8877 89.77 .77 8. 77 89.77 8.77 .77 0,00
Purge Volume gallora . - L - - o N/A /A N/ HsA
Temperature [ - - - - - - T4 /A /A L FiY
pH .U, - * o - * b N/A N7A LFL LF/Y
Conduc tance P . - - - - - N/A M/A LFLY N7A
Dissolved Oxygen <= ] . b - . b . N/A [T NfA N7A
Im'il.-= dissolved my/L . - - » - - N/A NIA L Fi} N/A
Beryllium, dissolved [ T48 - - - - - b N/ N/A [ FLY LILY
Cobmlt, dissolved my/L - b b - - - LFiY NiA N/A N/A
Chromiun, dissolved ng/L - - hd - * . M/A N/A N/A N7A
Fluoe i de mgsL - - - - o - NFA N/A /A N/A
Lithium, dissclved ng/L * - - - - - N/A N/A /A NS
Antimony, dissolved mg/L . . . * L4 v NA WA WA N/A
Thal liua, dissolved mg/L - L hd bt . " N/A N/A N/A [ T1Y
Vanadium, dissolved mg/L . b - * o - N/A /A /A N/
Silver, dissolved mg/L - - - - - L4 N/A N/A N/A N/A
Aluminum, dissolved mg/L - - - - * - N/A N/A N/A N/A
Total Alkalinity msL . - - - - - N/A N/A LFL L P
Carbonate as CaCQ3 mg/L . - - - * - N/A N/A N/A /A
Bicarbonate as CaCO3 mg/L » . . * - . /A H/A N/A NiA
Hydroxide as CaCO3 mg/L . - * * . - N/A /A NiA N/A
Arsenic, solved mg/L . - * - - . N/A L0 W/A N/A
Boron, dissotved mgsL - > - - b * NSA W/A NIA A
Calcium, dissolved g/ L - * - o - - N/A N/A N/A NSR
Catian-Anion Talance X - - - - - - N/A N/A NIA N/A
Sum of Anions meq/L * hd - - L = /A N/ NN N/A
Sum of Cations meq/L . - - . * . N/A N/A N/A NIA
Cadmium, dissolved rg/L * - * - - * N/A N/A /A /A
Chioride mg/L - - - - . - N/A N/A N/A MfA
Cyanide, free mg/L - » - - * - N/A N/A N/A N7A
Thiocyanate (SCN) mg/L. b - - * - - N/A N/A N/A NZA
Chromium, Trivalent g/l - b . bl - - N/A HiA N/A N/A
Chromium, Hexavalent ma/L - - - - - - WsA N/ /A N7A
Chromium, total recoverable mg/L - - - hd - - N/A N/A W/A N/A
Copper, dissolived mg/L » . . * - . N/ A N/A NFR LFY
Conductivity 825C wushos/cm - - » b - . N/A N/A N/A LTIy
lron, dissolved /L - * - - - i N/A N/A N7A /A
lron, total mg/L : : - : : : W/A NiA Nk LYY

-

lron, total recoverable og/L /A N/A NsA "7
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Page: 2 LORENC1TO COAL COMPANY
Lorencito Coal Kine
Station: md-21
Sample Yeur: 1996

SAMPLING DATE 05721796 06/26/98 O7/15/98 OB/19/96 O0/21/96 10/08/96 MIMIMUN AN AN  MEAN STANDARD
1035 1930 1500 1630 1245

TIME VALUE VALUE AVERAGE  DEVIATION

Parameter units

Hardness as CacO3 /L . . - . - . /A n/A N/A N/A
Rercury, dissolved ag/L . - i » - - n/A N/A /A /A
Potassiun, dissolved wg/l - - - * - - N/A NiA N/A N/A
Magnesium, dissolved /L . . * * - . N/A n/A N/A N/A
Manganese, dissolved /L * - . - . . N/A H/A N/A N/A
Harganese, total m/L - hd * . - . usA N/A N/A /A
Nanganese, total recoversble my/L - - - . - . N/R N/A /A /A
Mol ybderass, dissolved g/L - * - - - hd [ 74 NA R/A [FIY
Nitrogen, smmonia »asL . . - . * - WA /A LY WA
Nitrite as N, dissolved mg/L - * * . . - N/A L 17 ] N/A N/A
Nitrate as N, dissolved ng/L - - b4 . - . N/A WA /A /A
Nitrate/Nitrite an ¥, dissolv mg/L - - hd - - i N/A N/A N/A /A
Sodium, dissolved m/L b - * . - - WA K/A KA NN
Nickel, dissolwed /L - b * * * - /A NSA KA N/A
Phosphorus, ortho dissolved mg/L - - L] . - b N/A /A WA N/A
Lead, dissolved »g/L . - hd . = . u/A /A N/A /A
pH (lab} unics - . * * . - NSA LFEL H/A N/A
Sodium Absorption Retio in We - - g * " - NSA N/A N/A N/A
Selenium, dissolved /L - * - . - * N/A N/A N/A /A
Sul tate ng/L * . ~ . . - N/A H/A N7A NiA
Residue, Filterable (TDS) @18 mg/L . . . - . - LT N/A N/A N/A
105 {(calculated) ng/L - * b * - - [ 7] N/A N/A WA
IDS (ratio - measured/calcula - . hd - * - N/A 0/ N/ (11
lpiche! Hon-Filterable (T5%) mg/L - - . - * - LTLY LTL) MfA L f7.]
Zinc, disgolved ag/L hd . b . - - N/A /A N7A L T1Y

Note: Station frnstalled 03/21/96 Rev:11/19/96

Dry = 0ry




P-T-MD

Fage: 1 LORENCITO COAL COMPANY
Lorencito Coal Nime
Station: MJ-20
Sample Year: 1996

SANPLING DATE 05/21/96 06/26/9% OT/15/%% 08/19/96 09721796 10/08,9% MINIMI  NANINM  NEAN STAMDARD
TIME 1030 1030 1500 14630 1245 VALUE VALUE AVERAGE  DEVIATION

Parameter Units

Water Level cfs ory pry Dry Dry Dry Dry N/A N/A N/A /A
fotal Depth ft. BGS 59.80 59.80 59.50 5p.%0 59.80 59.80 59.80 59.80 59.80 0.00
Purge volime gallons - - . - - - /A H/A N/A /A
Tesporature c L - o . - - N/A N/A N/A /A
e .y, b bt - b - - N/A H/A N/A N/A
Conductance [-- ] . » - - - - N/A N/A N/A N/ A
Dissolved Quypen -] - L - - - * /A WA N/A /A
Sarium, dissolved ag/L - - - o - e H/A WA WA [ 5] )
Beryllius, dissolved ag/L - - b - - b R/A /A /A NIA
Cohalt, dissolved ng/L b » . b . - K/A /A /A NA
Chromium, dissolved ag/L . . - - * * N/A N/A N/A N/A
Fluor ide mg/L - b - - d - N/A N/A R/A N/A
Lithiua, dissolved mgsL - - - - - bt M/A LF1Y N/A Wik
Antimony, dissolved /L - - - . - - /A N/A N/A N/A
Thallium, dissolved mg/L - . - * - * (T4 Y N/A L 1Ty N/A
Varadium, dissalved mg/L - » . * - - NfA NIA /A N/A
$ilver, dissolved mgsL hd b o - - - N/A N/A /A /A
Alumirem, dissolved na/L bl - * - b - N/A N/A N/A N/A
Total Alkalinity ma/L - » - - b - N/A N/A R/A N/A
Carbonate as CaCO3 og/lL - - - - * . H/A N/ W/A WA
Bicarbonata as CaCO3 mg/L = - * - " - N/A NiA N/A N/A
Hydroxide as CaCO3 mg/L * - . . - - N/A NSA N/A N/A
Arsenic, dissolved ng/L L] * - . - - /A N/A N/A /A
Boron, dissolved mg/L - - . - - . N/A LFL] 7L N/A
Calcium, dissolved g/l - b - - * * W/A N/A L7, WA
Cation-Anion Balarce X - - * I - . L) N/A /A (Y]
Sus of Anfons noq/L - - e » - . WA N/A N/A N/A
Sum of Cations Torq/L - - . . - - N/A N/A N/A N/A
Cacmium, dissolved mg/L - - * - - - NiA N/A N/A N/R
Chloride /L - - - - - * N/A LI N/A /A
Cyanice, free eg/L - " . - * . N/A N/A N/A N/A
Thiocyanate (SCN) mg/L . - . . - - N/A N/A N7A N/A
Chromium, Trivalent rg/L - - . . - - WA N/A N/A N/A
Chromium, Hexavaient ag/L - - ol - - - N/R N/A /A [FLY
Chromium, total recoverabls mgsL = - * * * - N/A N/A N/A N/A
Copper, dinsolved mg/L bl . » - . - H/A /A /A [T
Conductivity @e5C ushos/cm . - . - - b N/A N/A H/A N/A
1ron, dissoived mg/L - - . - - . /A N/A NN W/A
lron, totsl ng/L - :' : : : : N/A N/A H/A N/A

-

Iron, total recoverable ng/lL /A LTLY NiA (77




9H-T-MD

Page: 2 LORENCITO COAL COMPANY
Lorencito Coal Mine
Statfon: MJ-20
Sanple Tear: 1994

SAMPLIKG DAYE Q5/21/96 06/26/96 OT/15/96 08719796 09721796 10/08/9% MINTMUM  MAXIMUM  MEAN STAMDARD
1030 1030 1500 1430 1245

Time VALLE VALUE AVERAGE DEVIATION

Parameter Units

Hardness as CaCOS mg/L . - - i ol . N/A [ Fi ) [ FiY W/A
Mercury, dissolved /L - - . b - » /A N/A [ T1] N/A
Potassiua, dissolved ng/L . - . * o hd /A N/A WA /A
Hagnesfum, dissolved g/l b - . * e . N/A N/A /A /A
Hangenese, dissolvad mg/L - - - » - - N/A /A /A N/A
Mangasness, total g/l b - bl * b . | ¥ H/A LT N/A
Manganess, total reommrable sg/L - - - * - - /A N/A N/A N/A
Molybdermm, dissolwsd /L bl b - . - - /A N/A /A /A
Nitrogen, smmonia /L - * b * - - N/A /A N/A W/A
Nitrite as N, dissclwsd /L . b b » o hd N/A N/A /A N/A
Nitrate as N, disscbwed ag/L - - . * - * N/A N/A /A [ 1]}
Witrate/Nitrite as 8, dissolv mg/L - " . * - . /A NiA /A /A
Sodiua, dissolved mg/L - - hd - - . N/A [ FIY N7k N/A
Mickel, dissolved gL - - - . - - N/A N/A N/A LFLY
Phosphorus, ortho dissotved mg/L * - . - - . N/A N/A N/A N/A
Laad, dissolved g/t - - - . - . /A N/A /A N/A
pH (lab) units * - . . . . W/A N/A N/A N/A
Sodium Absorption ketio in Ws d - . hd " - N/A N/A N/A NiA
Selenium, dissolved /L . - i * * . N/A N/ N/A N/A
Sul fate nysL - - . ~ . . N/A /A WA N/A
Residue, Filterabls {IDS) 318 mgsL - - - hd - b M/A WiA N/ /A
+TDS {(calculated) ng/L - - * * » * NfA N/A LTL ] R/A
TDS {(rétic - measuredfcalcula d - * hd - - /A N/A N/A WA
Residue, Non-Filrerable (T5S) mg/L d h . * - ol N/A N/A N/A /A
2inc, dissolved /L - - - . .- . LFLY /A LTLY /A

Rote: Station imstalled 03/18/96 Rev:11/19/96

Dry = Dry



LYyT-MD

Page: LORENCITO COAL COMPANY
Lorencito Coat Wine
sStation: mi-31
Sample Year: 1996

SAMPLING DATE 05/20/96 06/2T/96 07/15/96 0B/19/98 09/21/96 1070879 MINIMUM  MAXIMUM  MEAN STANDARD
1100 1215 130 105 1550

TINE VALUE VALUE AVERAGE DEVIATION

Parameter units

Water Level cfs Dry bry Dry or Ory 281.40 N/A /A N/A N/A
Total Depth ft. BGS 281.30 281.30 281.50 281.50 2&1.50 2B81.50 281.50 281.50 281.50 0.00
Purge Yolume gallons - - - - * . /A /A NSA T
Temperature c - » . " - . N/A /A /A W/A
pH n.u, - o d d - - N/A N/A N/A NiA
Conductence == - . . - * . N/A N/A N/A N/A
Dissolved Oxygen -+ ] - . . - - . N/A N/A N/A /R
Barium, dissolved oL . . - . . . /A H/A NIA N/A
Beryllium, /L . . - b - - LTy N/A N/A N/A
Cobalt, dissolved g/t . . * b . . H/A NSk N/A N/A
Chromium, dissolved ogsL - . . * e bt /A SN N/A N/A
Fluoride mg/L . - . - . bt N/A N/A N/A N/
Lithium, dissolved mg/L . . * - . . N/A N/A N/A /A
Antinony, dissolved mg/L - . * » . . R/A N/A LIL) W/A
Thallium, dissolved /L - . . - - b /A N/A N/A N/A
Vanadium, dissolved og/L . * " - - - N/A N/A N/A N/A
Stlver, dissolved Bg/L - - - - - - N/A N/A N/A N/A
Atunirum, dissolved /L - . . » - - N/A N/A N/A N/A
Total Atkalinity ng/L . - . - - . N/A N/A N/A N/A
Carbonate as CaC03 ng/L - . . .- . - /A N/A N/A N/A
Bicarbonate as CaC03 /L * . . » - . N/A N/A N/A N/A
Hydroxide as CalQ3 og/L - b . » . . N7A N/A WA N/A
Arsenic, distolved =g/l - - . - - hd N/A N/A N/A /A
Boron, dissolved ng/L b - . - - . N7A /A /A N/A
Calcium, dissclved mg/L b b . - - - MfA N/A N/A N/A
Cation-Anion Balance X e . . * - . N7A N/ N/A N/A
Sum of Anions meg/L - b . * - - N/A N/A N/A N/A
Sum of Cations Beq/L - * - - - - N/A N/A N/A N/A
Cadmium, dissolved sl - - * * - - N/R N/A N/ A N/A
Chloride og/L - - . * * b NSA N/A N/A NsA
Cranide, free ng/L - * . - * - NSA LIL] N/A N/A
Thiocyanate (5CN) g/l - . - - . - LT} L7L) N/A N/A
Chromium, Trivalent mg/L - - - * . . N/A 7L N/A N/A
Chromium, Hexavelent =g/l - - * * - . N/A N/A /A N/A
Chromiun, total recoverable mg/L - - * - - - N/A LI N/A N/A
Copper, dissolved /L - - * ol - * N/A H/A N/A N/A
Conductivity &25C umhos/cm - - * * - - N/A R7A N/A N/A
[ron, disaolved ag/L - . . - * - N/A NZA N/A N/A
Tron, total agsL - - . - - - N/A NSA N/A N/A
Iron, total recoverable [ TIN - - - - . * N/A N/A N/A N/A



Br-T-MD

Page: 2 LORENCITO COAL COMPANY
Lorencito Coal Mine
Station: WMu-31
Sample Tear: 199

SAMPL[WG DATE 05/20796 06727796 07/15/96 08/19/96 09/21/96 10/08/9% MINIMUN  WAXIMUM  MEAN STAMDARD
1100 1213 13 105 1550

TINE VALUE VALUE AVERAGE  DEVIATION

Parameter units

Na s o Cal0Y [T} - - . - * . N/A N/A WA A
Mercury, dissolved mg/L - - b hd h . N/A N/A N/A NA
Potassium, dissolved /L - b . b b b N/A LI N/A LIL)
Magnesium, dissolved m/L - - - b - . N/A W/A /A [ 1]}
Marganese, dissolved mg/L L - - - - e N/A /A N/A (7]}
Mangarese, total g/l - L . - - - N/A /A ¥ LI
Manganess, total recoverabie mgs/L - . hd - - - /A WA N/A /A
Holybderus, dissolved ag/L b bl o b - - N/A /A /A WA
Nitrogen, smmonia ng/lL - - hd L4 . * N/A N/A /A /A
Nitrite as ¥, dissolved agsL ol - - - - * H/A N/A N/A W/A
Mitrate as ¥, dissolved ma/L " - . - - * /A N/A /A W/A
NitratesMitrite as N, dissoly mgrL hd hd . - - * N/A N/A /A [T}
Sodium, dissolved /L - hd . » . . N/A K/A LI NSA
Nickel, dissolved g/l - - - hd . L] /A WA WA N/A
Phosphaorus, ortho dissolved g/l - - . - - - /A WA WA H/A
Lead, dissolved mg/L hd « . - * . N/A NiA N/A /A
pH (lab) units - . . - w . N/A N/A N/ A M/A
Sodium aAbsorption Ratio in Wa - - - o * - N/A NSA /A W/ A
Selenium, dissolved masL - - . - * - LFf NSA H/A N/A
Sultate mg/L . * . . - . N/A N/A /A N/A
Reaidue, Filtersble (TOS) 318 mg/L - - * - b . N/A LILY N/A NiA
TDS (calculated) g/l - - - - - - LISy 7L /A u/A
D5 (ratio - measured/caiculm - - - - - = NFA LV NSA WfA
Residue, Mon-Filterabie (755) mg/L * » L] - - . W/A N/A N/A N/A
Z2inc, dissolved mgsL - - * - * . /A K/A N/A NiA

Wote: Station installed 03/31/96 Rev:11719/94

Dry = Dry



6¥-7-MD

Page: 1 LORENCITO TOAL COMPANT

Lorencito Coal Mine

Station: MJ-4C

Sample Year: 1996
SARPLING DATE 05/22,96 DE/26/96 07/716/96 0B/20/96 09/22/9% 10/00/96 RINIMM  WAXIMUM  MEAN STANDARD

TIME o830 1630 1150 1000 1200 1040 VALUE VALUE AVERAGE DEVIATION

Parameter Lnita
Water Level cfe 145.50 148,16 143,05 14930 14935 150.17 143.0% 150.17 147.59 2.76
Total Depth ft. BGS J70.50 370.50 370,50 370.50 370.50 37T0.50 370.50 370.50 37050 0.00
Purge Yolume galloms & 125 300 250 250 200 15 72 254 1"z
Temperature C 14.8 18.2 17.0 15.1 16.5 14.1 14.1 17.0 15.6 1.1
o s.u. 8.37 B.54 8.40 8.25 a.56 B8.42 8.25 8.56 B.42 o.n
Conductance [ ] 320 1300 1200 1350 2200 1200 820 2200 135 58
Dissolved Oxygen [+ ] 5.5 1.4 1.6 . - L4 1.4 5.8 2.9 2.4
Barium, dissolved /L 2.190 - - 0.278 - 0.237 0190 0.2 0.5 0. Dk
Beryllium, dissolved ag/L «0.010 * . <0001 = <0.001 0.001 0.010 0,004 0.005
Cobalt, dissolved ng/L «0.01 b . <0.02 b <0.01 0.01 0.02 0.01 0.01
Chromium, dissolved /L .01 - - Q.02 bd <0.01 0.0} 0.02 0.01 0.01
Fluoride m/L 2 - . [ - & 2 (] 5 2
Lithium, dissolved ng/L 0.06 - b 0.04 - 0.04 0.04 0.06 0.05 0.0%
Antimony, dissalved /L «3.010 * i <g.002 ~ <0.002 0.002 0.010 0,005 0.005
Thailium, dissolved m/L «Q.0 . b «Q0.0 * <D.0 n.0 0.0 0.0 0.0
vanadiun, diasolved =;m/L <0.005 * . Qg - «0.005 0005 .00 0.007 0.003
Silver, dissaolved /L <0.005 = . <0.010 = <Q.005 0.005 0.010 0.007 0.003
Aluminum, dissolved /L <(.03 - - 1.07 bl 9.07 0.03 1.07 0.39 0.59
Total Alkatinity /L T02 . - 883 bl 925 roz 925 438 120
Carbonate as CeCO3 /L 23 - . 40 b 15 5 &0 26 13
Bicarbonste as CaCO3 mg/L 679 - - 848 b 11 &79 9 813 120
Hydroxide ss CaCO3 =g/l <2 . b @ - @ 2 2 2 0
Arsenic, dissolved og/k 0.002 - - 0.001 - <0.001 0.0Mm 0.002 0.001 0.001
Boron, dissolved mg/L 0.97 hd . 0.04% - 0.02 Q.02 0.07 .04 .03
Calcium, dizsolyed ng/L 3.5 - b 2.2 . 1.9 1.9 1.5 2.5 0.9
Cation-Anion Balance X -1 . . 2 bd -3 -3 2 -1 2
Sum of Aniong med/L 18.10 - - 20.00 - 20.10 18.10 20.10 19.40 1.13
Sum of Cations med/L 17.90 * - 20.680 . 19.10 17.90 20.40 19.20 1.35
Cadmium, dissolved /L <0.0610 * - «0.0005 ~ <0, 0005 0.0005 0.0010 0.0007 0.0003
Chloride ng/L 14 - - 8 - T 7 1% 10 4
Cyanide, free mg/L «0,1 * = «0.1 w <0.1 0.1 0.1 0.1 0.0
Thiocyanate (SCH) mg/L <0.1 - . <0.1 " 0.4 2.1 Q.4 Q.2 0.2
Chromium, Trivalent ng/L - - * - d * N/A N/A NsA N/A
Chromium, Heaavalent og/l - - - - b b N/A N/A N/A /A
Chromiun, total recoverable mg/L - - o ol - . N/A N/A N/A N/A
Copper, dissolwved ng/L 0.0 . . <0.02 - <0.01 0.01 0.02 0.01 0.01
Conductivity a25C umhos/cm 1610 . - 777 d 1777 1610 177 m21 94
fron, dissalved ng/L 0.0 - * 0.N b 0.02 0.01 0.31 an 0.17
fron, torel m/L 2.3 - - 1.8 - 2.1 1.8 2.3 2.0 0.2
[ron, total recoverabie ng/L - . * - v - HiA K/A N/A wA



05-T-MD

Poge: 2 LORENCITO COAL COMPANY
Lerencito Cosl Mina
Station: MJ-4C
Sample Year: 199

SAWPLING DATE 05/22/96 06/26/96 07/16/9% 08/20/96 09/22/96 10/08/98 MINIMUN  MAXIMBE  MEAN STAMDARD
TIME 0830 1430 1150 1000 1200 1040 VALUE VALLE AVERAGE  DEVIATION

Parsmeter Units

Hardneas as Cacol ag/L 13 - - L) - T 7 10 3
Merowry, disaolved /L «0,0002 * - <0_ooo2 * <0.0002 0.0002 0.0002 0.0002 0.0000
Potassium, dissolved /L 2.7 . - 1.9 - 1.6 1.6 2.7 241 0.6
Magnesium, dissolved ng/L 1.t - hd 4.9 el 0.6 0.4 1.1 0.9 0.3
Marganess, ditsclved ng/L 0.005 b - 0.020 - 0.017 0.005 G.020 8.014 0.008
Nangarese, total /L 0.02 - bt 0.03 b 0.03 0.02 0.03 0.03 0.00
Marganess, total recoverable mg/L - o - - - - L T1Y L T1N WiA [ VY
Mol ybcernm, dlssolyed ag/t * » * . . * ) N/A N7A WA
Hitrogen, mmnonia ag/L 0.41 - - 0.53 . 0.47 a.dt 0.53 Q.47 0.0
Witrite as N, dissolved ng/L o - * «0.01 . 0.04 0.0%1 B.21 5.0% 0.1
Nitrate as M, digsolved ag/L 0.4 - - 0.1 * 0.0 0.0 0.4 0.2 0.2
NHitrate/Nitrite as M, dissolv ag/L 0.6 - - 0.1 - a1 0.1 0.6 0.3 0.3
Sodium, dissolved st 300 - " %30.0 - £29.0 399.0 4&40.0 4293 30.%
Nickel, dissolved ng/L «0.01 - - <0.02 . <0.01 0.01 0.02 0.01 0.01
Phocphorus, ortho dissolved ag/L 0.033 b - 0.03s6 * 0.021 0.021 0.03% 0.030 0.008
Lead, dissolved =g/l 0.004 - . <0005 * <0.001 0.o0m 0.006 0.004 0.003
pH (lab) units a.5 - * 8. . 8.4 8.4 8.6 a5 0.1
Sodium Abgorption Retioc in Wa 48.20 . - 66,80 . 70.30 +8.20 70.30 61.77 11.88
Selenius, dissolved g/l «0.001 - - «0.001 * <0.001 0.001 0.001 0.001 0.000
Sulfate ng/L 1M - - 80 - 50 50 170 100 &2
Residue, Filterable (TDS) 318 mp/L 90 - - 1030 - 1030 1030 1017 23
T0S (calcul ated) g/l 1020 . - 110 . 1060 1020 me &5
105 {ratio - measured/calcula 1 b b 1 L 1 1 1 1 Q
Residue, Non-Filterable (TSS) mg/L bl - - - - * N/A /A N/A NFA
linc, dissolved g/l «©.0 b » <0.02 . «0.01 0.01 0.02 0.01 0.01

Note: Station installed 05/08/94 Rev:11/19/96

- = No smmples taken.




[6-T-MD

Page: 1

SAMPLING DATE

LORENCITO COAL COMPANTY
Lorencito Coal Rine
station: M-I

Sample Year: 1996

05/22/96 06/26/96 QT7/16/96 08/20/% 09/22/96 10/08/96 MINIMUM O [ STANDARD
1. 3 1310 1430 1400 1300 1330 1200 VALUE VALUE AVERAGE  DEVIATION

Parsmeter Units

Water Level cfs 125.80 133.06 135,30 133,18 133.04 13390 125.80 135.30 131.93 3.0
Total Depth fr. BGS 3455 455 31455 31485 314055 31455 314.55 314.55 31455 0.00
Purge Yolume galtions 453 200 200 25 155 150 150 453 231 113
Temperature c 17.2 16.8 17.6 17.5 16.5 16.2 16.2 17.6 17.0 0.6
pH [ AR 8. 8.% 8.10 .0 8.40 8.39 8.01 8.40 8.22 0.146
Conductance == ] e 1800 1800 1610 2840 1r20 ] 2840 17 636
Dingolved Oxygen P T.6 39 1.3 - b bt 1.5 7.8 4.3 I
Barium, disaglved g/l 0,275 - » 0.529 ol 0.584 0.27% 0564 0.456 0.158
Baryllium, dissolved m/L 0.0 * * <0.001 * <0.001 0.001 g.010 0.00& 0.005%
Cobalt, dissolved ag/L <0.01 - . <0.02 - <0.01 0.01 0.02 0.01 0.01
Chromium, disselved ng/L .01 . bl .02 - <0.01 .01 0.02 0.0 0.01
Fluoride mg/L 5 . - & . 5 & ] 1
Lithium, dissolved /L 0.08 . . 0.06 - 0.06 0.06 0.08 0.07 0.0
Antimony, dissolved /L 0002 * bl «0.002 ~ <0.002 0.002 0.002 0.002 0.000
Thallium, dissclved /L «.0 - . <0.0 - <0.0 0.0 0.0 0.0 0.0
Vanadium, dizsolved /L «0.005 * . <0.010 * «0,005 0.005 0.010 0.007 0.003
Silver, dissolved mg/t «0.005 * . <0.010 * <0.005 0.005 0.010 0.007 0.003
Alumiram, dissolved g/l <0.03 . - 1.4k - 1.06 0.03 1.4k .84 a.73
Total Alkalinity /L 121 - - 1262 - 1270 1211 1270 1248 2
Carbonate as Cal03 g/l 54 - " 47 b 24 2% 54 &2 15
Bicarborate as CaCo3 mg/L 156 b - 1216 - 1244 1156 1244 1205 &5
Hydroxide as CaC0O3 L 14N <2 * - «2 - <2 2 2 4 1]
Arsenic, dissolved gL 0.002 * - 0,001 - <0,001 0.0Mm 0.002 0.001 .00
Boron, discolved =g/L 0.09 - . 0,04 - o.02 a.a2 0.9 ¢.05 0.04
Calciun, dissolved =g/l 4.1 - . 2.2 - 2.8 2.8 &.1 3.2 0.8
Cation-Anion Balance X b - - 0 - -5 -4 0 -2 2
Sum of Anjons m—q/L 26.70 » - 24.60 - 26.70 26.60 26.70 26.67 0.06
Sum of Cations megsL 2.7 . - 26.40 - 25.10 24.70 26.40 25.40 0.89
Cadmium, dissolved ag/L <0.0010 * * <0.0005 * <0. 0005 0.0005 0.0010 0.0007 0.0003
Chloride /L 10 - b & - .} -] 10 2
Cyanide, free o9/L .1 - . Q.1 . <0.1 0.1 0.1 0.1 0.0
Thiocyanate (SCN} ng/L 0.1 * - «0.1 hd 0.1 0.1 0.1 0.1 0.0
Chromium, Trivalent /L . * - * . * N/A N/A N7A N/A
Chromium, Wexavalent /L . * - - . bt N/A N/A N/A R7A
Chromium, total recoversble mg/L . . - b * - N/A N/R N/A /A
Copper, dissaolved mg/L <0.01 - - «0.02 ol 0.01 0.01 0.02 0.MmM 0.01
Conductivity a25¢ ushos/em 2240 - . 22ea . 303 2240 2303 22T 1
1ron, dissolved w/L 0.01 - * 0.42 . 1.00 0.01 1.00 0,48 0.50
Iron, total /L 10.7 . * 1.2 . 1.4 1.2 10.7 &.5 5.4
Iron, total recaversble g/l - - * * " * VLY N/A N/A N/A




5 TMD

Page: 2 LORENCITO COAL COMPAKY

Lorencito Coal Mine

Statian: Md-41

Sanple Tear: 1994
SAPLING DATE 05722/9 06726796 OT/ 1479 08/20/96 0972296 10/03/96 RINTPLI  WAXIWON  MEAN STAEAD

TINE 13510 1430 1400 1300 1330 1200 VYALUE VALUE AVERAGE  DEVIATION

Barsmeter Units
Hardness as Cat(3 g/l 18 - * 12 - 12 12 L] 14 3
Mercury, dissolved /L <0.0002 * v «0.0002 * «0,0002 0.0002 0.0002 0.0002 0.0000
Potassium, dissolved /L 3.4 * - 24 . 2.2 2.1 3.4 2.5 0.7
Magmsium, dissolved ng/L 1.9 » » 1.2 - 1.1 1.1 1.9 1.4 0.4
Mangaress, dicsglved mg/L 0.012 bl . 0.030 - 0.034 0.012 0.0 0.025 0.012
Manganese, total ng/L 0.% . . 0.04 - 0.04 04 0.4 0.07 0.06
Manganase, total recoverable =g/L . - . - - b N/A N/A /A /A
Molybderum, distolved | -7 . - . = . - N/A | FJ Y N/A N/A
Hitrogen, ammonia ng/L 0.62 . . D.&4 . 0.58 0.58 0.64 0.61 0.03
Nitrite as N, dissolved masL '8 3] . . <0.01 . o1 0.0 o.M 0.14 0.15
ditrate o3 N, dissolved gL 0.2 - . 2.1 - <0.0 0.0 0.2 0.1 Q.1
MitratesNitrite as N, dissolv mg/L 0.5 - b 0.1 - 0.1 t.1 0.5 0.2 0.3
Sadium, dissolved ng/l 551.0 . . 54v.0 - 55¢.0 551.0 589.0 566.3 20.0
Nickel, dissolved /L «0.01 - - «0.02 - <0.0% 0.0 0.02 0.0t 0.0
Phosphorus, ortho dissolved mg/L 0.023 - * 0.024 b4 0.008 0.008 0.024 0.018 0.009
Lead, dissolved ma/L «0.001 * * «0.005 * <0001 0.001 0.005 0.002 0.002
pH (lab) units - K3 - . 8.5 bl 3.3 8.3 a.5 8.4 0.1
Sodfum Absorption Ratio in Wa 7.0 - . 5.10 hd 72.50 57.10 75.10 68.23 9.7%
Selenium, dissolved mg/L Q.00 * - <0.001 ~ «0.001 0.001 0.001 0.001 0.000
Sulfate mg/L bl - . &0 - &0 &0 Ll 37 29
Resicdue, Filterable (TDS) 318 mg/L 1290 . . 1380 - 1390 1290 1390 1353 55
05 {calculated) ng/L 1410 * i 1430 - 1390 1390 1430 1410 20
T05 {ratic - measured/calcula 1 - . 1 * 1 1 1 1 0
Residue, Non-Filterable (TSS) mg/L . . b * * * N/A N/A N/A N/R
2inc, dissolved /L <0.01 . . «0.02 . 0.0 0.0 0.492 0.0t 0.0

Note: Station installed 05/06/96

Rev:i11719/96
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SAMPLING DATE

LORENCITO COAL COMPANY
Lorencito Coal Wine
Station: MJ-4U

Sample Year: 1996

05721796 0672798 07716/94 0872096 09/22/96 10/07/96 MINITMUN MAX[MM  HEAN STANDARD
TiRE 15 1360 av3s 0803 1000 1500 VALUE VALUE AVERAGE DEVIATION

Parameter units

Water Level s 156,95 21137 202.50 240.35 218.51 246,40 154.95 265,40 212.00 2.7
Total Depth ft, 8GS 410.15 410,13 410,15  410.15 410,153 410.13 &£10.15 410,15 410,15 0.00
Purge Volune pak lone 534 ] 325 125 120 200 Fiel 334 23 174
Temperature 4 14.9 18.4 7.6 15.7 16.6 17.7 14,9 18.4 146.8 1.3
[ s.u. 7.28 8.1 T.88 8.37 8.43 a8.43 7.28 8.4 48.08 0.45
Conductence . ] 2080 1400 1450 1950 3240 2150 1600 3280 2118 S04
bissclved ODuygen ppm 5.5 Ia 0.9 - - - 0.9 5.5 3.2 2.3
Barium, dissolved wL 0.208 - - 0.569 - 0.547 0.208 0.549 0641 0.202
Beryllium, dissolved L ©.002 * - <0,001 - «0.001 0.001 0.002 0.001 0.001
Cobalt, dissclved g/l <.01 - - «0,02 . .01 0.01 0.02 0.01 0.01
Chromium, dissolved ag/L <.01 bl - «0.02 - <0.0% 0.0% 0.02 0.0% 0.01
Fluoride [ ] bl hd 3 - 4 1 4 3 2
Lithium, dissolved /L .08 i - 0.06 - Q.06 0.0é Q.06 0.066 .00
Antimony, dissolved /L <0.002 * - «0.002 * <0.002 0.002 0.002 0,002 0.000
Thalliua, dissolved miL 0.2 bl - «0.0 . «€.0 0.0 0.2 0.1 0.1
venadium, dissolved w/L 0,005 "~ * «0.010 * <0.005 0.005 0.010 0.007 0.003
Silver, dissolved g/t «0.005 * - «<0.010 *~ <0.005 0.005 0.010 0.007 0,003
Alumioum, dissolved m/L 0.29 - - 2.08 * 0.56 029 2.08 098 0.97
Total Alkalinity w/L 639 - - 1411 - 1532 439 1532 1194 484
Carbonate as CaC03 ng/L «2 - - &4 . «2 2 & 23 15
Picarbonate as Cati3 ug/L 439 * - 17 - 1532 439 1532 ARYE] CYal
Hydroxide as Cat03 /L <2 b . <2 - <2 2 2 0
Arsenic, dissolved mg/L <0.001 - - 0.001 - 0.001 0.001 0_001 0.001 0._000
Boran, digsolved g/l 0.07 b bl 8.06 - .05 0.0% 0.07 0.06 0.0}
Calcium, dizsolved mg/L 21.2 » * 5.4 - 5.5 5.5 21,2 1.0 a8
Cation-Anion Balance 1 1] - - -1 * -3 -3 1] -1 1
Sum of Anfons oeg/L 19.30 - . 29.80 * .80 19.30 31.80 26.97 a.nm
Sum of Cations [ _-"48 19.10 - - 20.6D - 30.30 19.10 30.30 26.33 &.27
Cadmium, digsolved g/l <0.0005 * - «0.0005 * <0.0005 0.0005 £.0005 0.0005 0.0000
Chloride /L 13 - - T - n 1 1 31
Cyanide, fres sl Q.1 * * <0.1 - 0.1 0.1 Q.1 g.1 0.0
Thiscyanate (SCN) g/t 0.1 * * «0.1 - 0.1 01 Q.1 0.1 0.0
Chromium, Trivalent /L <0,01 - * - b . WA /A NFA WA
Chromium, Hexavalent /L 0.041 - d - - * N/A N7A N7A NSA
Chromium, rotel recoverable ag/L <0.01 - - - d - N/A N/A N/ N/A
Copper, dissolved /L <0.01 - - «0.02 * 0.01 0.0 0.02 0.01 0.0
Corductivity a2sc ushos/cm - - . 2522 * 2837 2522 2a37 2680 223
Iron, dissolved mg/L 0.27 - . 0.56 - 0.80 0.27 0.80 0.54 0.27
Iron, total g/l 2.3 » * 10.3 - 7.7 2.3 17.7 10.1 7.7
Iron, total recoverable [ TN . » - - - * WA Wik WAk Win
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Page: 2 LORENCITO COAL COMPANY

Lorencito Coal Minm

Station: Mu-&U

Sample Year: 1996
SAMPLING DATE 05/21796 0627 /9% O7/16/96 OB/20/94 09/22/96 10/0T/9% Nl WA I MEAN STANDARD

TImE 115 1300 [ 0800 1000 1500 YALUE VALUE AVERAGE  OEVIATION

Parsmeter Units
fardness as CaC(l /L . - 23 . 22 22 ] &b 57
Mercury, dissolved /L «0.000F * . <0.0002 * <0.0002 0.0002 0.0002 0.0002 0.0000
Potassium, disaolwved /L 3.9 . . 1.3 . 3.0 3.0 3.9 3.4 0.5
Magresium, disyolved mg/L 4.8 - . 2.9 - 2.1 2.1 4.8 [} 3.7
Manganese, dissolved ng/L .ot * . 0.020 - 0.027 0.018 0.027 0.022 0,005
Hanganese, total og/L 0.05 . * o.n - 0.15 0.0% 9.15 0.10 0.05
Menganese, totatl recoverable oag/L 0.047 * . - - bd N/A N/A WA [ T1Y
Molybderum, dissolved agsL 0.007 . b - . . LIL) /A NSA N/A
Nitrogen, ammonia m/L 0.62 hd - a.79 b 0.73 0.462 0.79 0.72 0.09
Nitrite as N, dissolved /L 0.15 . . <0.01 . 0.28 0.01 0.28 0.15 0.14
Nitrate as N, dissolved g/l 0.4 . * 0.1 b <0.0 0.0 0.4 0.2 0.2
Nitrate/Mitrite as N, dissolv mg/L 0.% . * 0.1 - 0.3 0.1 0.5 0.3 0.2
Sodium, dissolved ag/L 390.0 . - 650.0 * &712.0 390.0 672.0 570.7 156.8
Nickel, dizsolved wg/L <0.01 . . «0.02 * 0.01 0.0t 0.02 0.01 0.0
Phosphorus, ortho dissolved ag/L «0.005 * - 0.046 . 0.231 Q.005 0.231 0.0% 0.120
Lesd, disgsclved mg/L 0.003 * . <«0.005 * 0.002 0.002 0.005 0.003 0.002
pH (lab) unite 8.0 . - 8.5 . 8.4 8.0 8.5 8.3 0.3
Sodium Absorption Ratio in Wa 18.20 . . 54.20 - 62.30 18.20 62.50 &k 97 23.55
Selenium, dissolved mg/L «0.001 * . <0.001 * <0.001 0.001 0.00 0.001 0,000
Sulfate mg/L 290 . * b 30 30 290 127 142
Residue, Filterable (70S) 218 my/L 110 - " 1550 b 1630 1110 1630 1430 280
105 (caleulated) /L 1110 - . 1610 . 14650 1110 1650 1457 n
DS {ratio - measured/calculs 1 - . 1 - 1 1 1 1 0
Regidue, Non-Filterable {15%) mg/L - - e * - - NiA N/A N/A N/A
Zinc, dissalved og/L 0.01 . - «0.02 . 0.04 0.01 0.04 0.02 0.02

Note: Station instalied 05/10/96

. a2 No samples taken,

Rev: 11719206
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SAMPLING DATE

LORERCITO COAL COMPANY
Lorencite Coal Mine
Station: MJ-5C

Sample Year: 1996

OT/18/96 08/21/96 (9/35/96 10/06/96 MINIMUM  MAXIMUM  MEAN STANDARD
TIKE DR20 1400 1000 1100 VALUE VALUE AVERAGE  DEVIATION

Parsmeter Unj ks

Water Level cfs 135.70 132,82 1M.05 130.73 130.73 135.70 132.57 2.28
Total Depth 1. BbGS 197.50 197.5¢ 197.50 197.50 197.50 197.50 197.50 0.00
Purge Yolume gallors 130 a5 135 100 a3 135 12 %
Temperature C 13.4 15.2 13.8 15.4 13.4 15.2 14.0 0a
pH .y, 7.32 8.4 e.11 8.92 7.3 .11 8.45 0.80
Condue tance Prm 410 400 96k &50 410 964 656 30
Dissolved Dxygen -] 3.1 - * * N/A N/A WA 7L
Barium, dissolved /L 0.127 0.124% - 0.072 0.or2 0.127 0.108 0.47
Beryllium, dissolved /L <.,003 «<0.001 ~ <0, 001 0.001 0,003 0.001 0.001
Cobalt, dissoclved /L «0.05 <0.0 - «0.01 0.01 0.05 0.02 0.02
Chromium, dissolved g/t hd <0.01 b «0,01 0.01 0.1 0.01 0.00
Fluoride m/L - 2 * 2 2 2 0
Lithium, dissolved mg/L 0.02 0.02 hd 0.02 0.02 0.02 0.02 0.00
Antisony, dissolved gL «0.002 <0,002 * «0.002 0.002 0.002 0.002 0.000
Thallium, dissolved ng/L <0.0 <0.0 * «0.0 0.0 0.0 0.0 0.0
Vanadium, dissolved ng/L . <Q.005 * «0.00% 0.005 0.00% 0.005 0.000
Silver, dissolved ng/L «0,00% «Q.005 * <0.003 0.005 0,005 0.005% 0.000
Aluminum, dissolved /L 10.30 0.18 b .21 0.18 10.30 156 5.83
Total Alkalinity mg/L 432 192 o 3463 363 432 396 35
Carbonate as CaC03 mg/L 23 3 - 20 20 n 25 é
Ricarbonate as CaCO3 g/l 408 352 - 343 343 408 n 3
Hydroxide as CaCO3 ng/L <2 <2 - «2 2 2 2 0
Arsenic, dissalved og/L 0.002 «0.001 - 0.001 a.001 0.002 0.001 0.001
Boron, dissolved ng/L 0.04 0.03 . 0.03 0.03 0.04 0.03 0.01
Caleium, dissolved "g/L 18.3 1.2 - 1.5 1.2 18.3 7.0 ¢.8
Cation-Anfon Balance X 21 1 - ] 21 7 12
Sum of Anions meq/L 10.00 .33 . 8.95 B8.95 10.00 9.43 0.53
Sum of Cacions oeq/L 15,40 9.58 - 8.9 8.9 15.40 11.30 3.57
Cadmium, dissolved m/L 0.0012 «0.0005 * <0, 0005 0.0005 0.0012 0.0007 0.0004
Chloride =0/L 5 4 . 5 [ 5 1
Cyanide, free 29/L <0.1 0.1 hd <0.1 g.% 0.1 0.1 0.0
Thiocyanate (SCN) ny/L <Q,1 «<0.1 - «0.1 0.1 0.1 0.1 0.0
Chromium, Trivalent /L 0.06 - - - NFA NS NSA N/A
Chromium, Wexavalent mng/L <0.005 * * - NSFA NSA MfA N/A
Chromium, total recoverabls mg/L 0.06 bl * * N/A NSA N/A WIA
Copper, dissolved ny/L 0,06 0.01 bl 0.01 0.01 0.08 0.03 0.03
Conductivity a25C uzhos/ca 970 83 bl 23] B3 970 887 r
Iron, dissolved ng/L ¥2.20 0.14 » 2.93 0.1% 32.20 1.76 171.75
Iron, tatal ng/L 58.5 8.9 - 19.0 ae 58.5 28.3 26.2
lron, total recoversble gL 52.70 - . . N/ N/A [F/ ) /A
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Lorencito Coal Nire

Scation: M-3C

Saxple Yeur: 1996
SAMPLING DATE O7/18/9%6 08721796 09/25/96 10/06/96 MIBIMUM  MAX[MUM  MEAM STANDARD

TIRE 0820 1400 1000 1100 VALUE VALUE AVERAGE  DEVIATION
unite
. g/l 81 & b 5 & | g

Mercury, dissolved [T} «0.0002 <«0.0002 * «0. 0002 0.0002 1.0002 0.0002 0.0000
Potassius, dissotved g/l [ | 0.3 - 0.8 0.2 4.1 1.9 1.9
Magrasium, dissolved /L 8.6 0.3 . 0.3 0.3 [ X) 3.1 4.8
Hangantss, dissolved =L 0.309 Q.005 - .05 0.005 0.309 0.113 0.170
Mangarsse, total m/t D.43 0.07 . 0.14 0.07 0.43 0.21 0.1%
Mengarwse, totsl recoversbis mgsL 0.387 - - b NSA /A ’/A /A
Molybderwm, dissolved /L 0.001 bt . bt LTL) LTL) WrA N/A
Nitrogen, mssmonia /L 0.43 0.44 . 0.34 0.34 0.3 0.54 0.26
Witrite as N, dizsolved g/l 0.10 «<0.01 - .01 0.01 0.10 0.04 0.05
Mitrate as M, dizsolwed /L 0.3 0.1 - <0.0 p.o 0.1 0.1 0.1
WitratesMitrite as W, dissoly mg/L 0.4 0.1 - «0.0 0.0 0.4 0.2 0.2
Sodium, dissalved /L 243.0 21460 - 195.0 195.0 243.0 217.3 26.2
Wickel, diasolved ng/L 0.0 <0,01 - <0.01 0.m 0,03 0.02 0.01
Phosphorus, ortho dissolved mg/L 0.017 0.005 bl <0. 003 0.005 0.017 0.009 0.007
Lesd, dimsolved /L 0.037 <0.005 * <0.00t 0.001 0.037 0.014 0.0620
pH (lab) units 8.6 8.3 - 4.5 a.5 5.8 8.6 0.2
Sodiun Absorption Ratio in Wa 11.90 45.80 - 38.40 11.90 45.80 32,03 17.82
Selenium, dissolved ng/L 0.002 <0.001 * <0.001 0.001 0.002 0.001 0.001
Sul fate mg/L 60 &0 - 70 &0 70 [.X) ]
Residue, .Filteroble (TDS) 318 mg/L 530 430 hd 480 480 530 9T 9
108 (calculated) ng/L 651 531 . 503 503 851 562 ™
TOS (ratio - messured/calculs 1 1 - 1 1 1 1 0
Residue, Won-Filterable (15S) sp/L 1830 . - - N/A N/A NiA N/A
Linc, dissolved 153 D.26 <0.01 b 0.01 0.01 0.2s 6.0 0.14

Note: Station inatalled 07/15/9%

Rev:11/19/96
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LORENCITO COAL COMPANY
Lorencito Coal Bine
Station: Md-3]

Semple Year: 1994

SAMPLING DATE OT/18/96 08/22/9 9/23/96 10/06/96 MINIMUM  MAXIMUM  MEAN STANDARD
TIME 1000 0930 1410 1330 VALUE VALUE AVERAGE  DEVIATION

Parsmster units

Water Laval cfa 135.70 138.00 131.53 130.95 130.95 138.00 13403 3.38
Totsl bepth fr. BGS 177.00 177.00 177.00 177.00 177.00 17700 17700 0.00
Purge Yolume gallors e ] a2 135 100 135 " Fi4
Temperatusro c 15.4 14.5 13.7 12.9 12.9 15.4 14.1 1.1
pH f.u. .56 510 8.98 8.65 7.5 4.9 a2 0.&2
Conductance pos 450 490 as5a 500 450 858 S5 190
Dissolved Oxygen Fpm 5.2 - . N /A N/A /A N/A
Barivm, dissolved mgsL 0.05a 0.06% - 0.036 0.038 0.098 0.068 0.011
Beryllivm, dissolved mg/L «.003 <0.001 = <).001 0.001 0.003 0.001 0.001
Cobalt, dissolved mg/L .05 .01 - .01 0.0 0.05 0.02 0.02
Chromium, dissalved g/l b .01 . «}.01 0.0 0.01 o¢.0 0.00
Fluotide my/L * 1 - 1 1 1 1 1]
Lithium, dissolved mg/L 0.02 0.02 - 0.02 .02 0.02 0.02 0.00
Antimony, dissolved mg/L «0.010 «0.002 ™~ «).002 0.002 0.010 0.005 0.005
Thetliua, dissolved ng/L «0.0 .4 - «0.03 Q.9 Q0.0 0.0 Q.0
vanadium, dissolved ng/L <0.005 * «0.005 2.005% 0.005 0.00% 0.000
Silver, dissolved mg/L <0.005 «<0.005 ¢ <0.005 0.005 0.005 0.005 0.000
Aluminm, dissolved mg/L 2.05 0.17 hd 0.09 0.09 2.05% 0.77 1.1
Total Alkalinity ng/L 341 e b 321 319 341 527 12
Carbonate as CaCO3 ng/L 16 27 - 14 14 27 19 7
Bicarbonate as CalD3 ng/L 325 293 . 307 293 323 308 14
Hydroxide as CaCD3 ng/L <2 2 . <2 2 2 2 0
Arsenic, dissolvad mg/L 0.003 0.001 - 0.001 0.001 0.003 0.002 0.001
Boron, dissolved ng/L 0.03 0.02 - 0.02 0.02 0.03 0.02 0.01
Calcium, dissolved g/l 12.8 1.7 . 1.0 1.0 12.8 5.2 8.6
Catian-Anion Balance X 7 1 . Q Q 7 2 L3
Sum of Anions [ .48 B8.45 8.01 * 7.85 7.85 B.45 8.10 0.1
Sum of Catlons meq/L .71 B8.10 * 7.82 7.82 92.71 8.54 1.02
Cadmium, dissolved mg/L «0.0005 <0.0005 * «0.0005 0.0005 0.,0005 0.0005 0.0000
Chloride mg/L 5 3 bl 4 3 5 4 1
Cyanjde, free mg/L <0.1 <0.1 - .1 [ 98] 0.1 0.1 0.0
Thiocyanate (SCN) og/L <0.7 0.1 . 0.1 G.1 9.1 0.1 0.0
Chromium, Trivalent og/L «0.0% » * - N/A NiA N/A WA
Chroamius, Hexavalent og/L 0.009 * - - N/A N/A N/A NiA
Chrosium, total recoversbls mg/L <0.01 - " - N/N L1 NA WA
Copper, dissolved /L 0.0 0.01 * 0.01 0.01 0.01 0.0t 0.00
Comductivity 325C umhos/co 747 36 - FiLs 36 T 752 20
[ron, dissolved g/l 5.36 .41 - 0.02 0.02 5.38 1.9%° 2.98
[ron, totsl g/l 0.3 5.3 . 2.0 0.3 5.3 2.5 .8
[ron, total recoversble m/L 9.3% - * . N/A LAY /A H/A
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Lorencito Cosl Mine
Station: MJ-51
Sample Tear: 1994

SAMPLING DATE 07/18/94 0B/23/9 U9/23/94 10/06/96 MINIMUM  MAXIMUM  REAN ITARDARD
TINE 1000 0930 1410 1330 VALUE VALUE AVERAGE  DEVIATION

Parameter Units

Nardness as Cacoy /L 53 T . 3 3 53 [ o)
Rercury, dissolved /L 0.0002 «0.0002 * <0. 0002 0.0002 0.0002 0.0002 0.0000
Potassium, dissolved ng/L 2.0 0.8 hd 0.4 0.6 2.0 1.1 0.8
Magnesium, dissolved mg/L 5.0 0.4 » 0.2 0.2 5.0 1.9 2.7
Mangancss, dissolved mg/L 0.143 0.006 - «0.005 0.005 0.148 0.053 0.082
Mangancse, total g/l 0.06 0.08 . 0.03 0.03 0.08 0.06 0.03
Mangenese, total recoverable mg/lL 0.152 - - - N/A NSA HiA N/A
ol yboderwra, dissolved g/l 0.003 b - - N/A /A WA [ 71}
Nitrogen, ammonia /L 0.50 0.38 - 0.3 0.3 0.50 Q.39 0.10
Nitrite as N, dissolved ngsL 0.02 0.07 b «0.01 0.0 0.07 0.03 0,03
ditrate as M, dissolved og/L 0.2 «0.0 - 0.0 0.0 0.2 0.1 0.1
Nitrate/sNitrice as M, dissoly mg/L 0.3 8.1 - 0.0 0.0 0.5 0.1 0.1
Sodium, dissolved /L 183.0 179.0 - 175.0 175.0 183.0 179.0 4.0
Nickel, dissolved /L 0.01 «<0.01 - «0.01 0.01 0.0 0.01 0.00
Phosphorus, ortho dissolved mg/L 0.009 0.016 b 0.009 0.009 0.014 0.011 0,004
Lead, dissolved ng/L 0.008 «0.002 * <0.001 0.001 0.008 0.004 0.004
pH (lab) units 8.5 8.3 . 8.5 8.5 8.3 8.6 0.2
Sodium Absarption Ratio in Wa 11.10 30.40 » 42.30 11.10 42.30 er.93 15.73
Selenium, dissolved og/L 0.002 <0.001 ~ <0.001 0.001 0.002 .00t 0.001
Sulfate g/l 0 70 - 60 Fu] &7 &
Residus, Filterable (TDSY 318 mgsL 500 420 b 450 420 500 ST &0
DS (calculated) m/L 497 460 » &40 440 WT 456 29
DS (ratio - messured/calculs 1 1 - 1 1 1 t [}]
Residue, Mon-Fliterable (T$S) og/L 205 - - - NfA N/A N/A H/A
Zinc, dissolved ng/L 0.04 0.01 - <0.01 0.01 0.06 0.03 0.03

Note: Station instalied 07/13/9% Rev:11/19/9¢6
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Lorencito Coal Mire

Station: Md-3u

Smple Year: 1996
SAMPLING DATE APA17/9 QBsE2/96 09723795 10/08/96 MINIMUM  MAXIMUM  sEAN STANDARD

TIME 1500 OT43 1508 13% VALUE YALUE AVERAGE  DEVIATION

Parameter Units
Watar Level X0 o237 13A.25%  1M.81  136.5) 136.53 140.25 137.96 N
Tatal Depth ft. BGS 222.30 222,50 222.50 225.50 222.5¢  225.50 22585 1.50
Purge Volume gsilona 175 150 10% 125 108 175 139 30
Tesperature c 15.3 .4 13.7 14.0 13.7 15.5 14.4 0.8
pH s.u, 7.48 3.90 907 8.17 T.A8 .07 8.5 Q.73
Cotduc tance P 450 550 895 300 450 a5 599 202
Dissolved Oxygen ppa 3.4 L - . N/A N/A N/A [TLY
Barius, dissolved ag/L 0.29% 2.8 - 0.18 0.112 0.2% 8.177 0.102
Saryllium, dissolved mg/L <0.003 <5001 * <0001 0.001 0.003 0.001 0001
Cobalt, dizsolved /L «0.05 <0.01 4 «0.01 Q.01 .05 .02 .02
Chronium, dissolved o/l = 0,01 - <0.07 0.01 0.01 0.01 0.00
Fluoride m/L " 2 - 1 1 2 1 Q
Lithium, dissolved mg/L <0.10 0.02 - 0.02 0.02 0.10 0.05 0.0%
Antisory, dissolved mg/L <0.010 «0,002 = «0.002 0.002 0.010 0.005 0.00%5
Thallium, dissolved /L «0.0 <0.0 " <0.0 Q.0 0.0 0.0 9.0
Voradi'as, dlasoived mg/L » «Q.005 * <0005 0.005 0.005 0.005 ©.000
Silver, dissolved mg/L «0.005 «0.005 * <0, D05 0.00% 0.005 0.005 0.000
Aluminun, dizsolved mg/L 3.13 0.16 - 0.18 0.16 3.13 1.16 1.1
Total Alkalinity mg/L 354 339 - 326 326 364 343 19
Carbonate as Cal03 mg/L 10 38 - 17 10 38 22 15
ficarbonate as CalOS mg/L 354 h- 1] - 308 301 354 321 9
Mydraxide ss Cacol mg/L 2 «2 - <2 2 2 2 0
Arsenic, 'dissolved /L 0.004 <0.001 * 0.001 0.001 0.004 0.002 0.002
Boron, dissolved /L 0.03 0.0% " 0.02 0.02 0.03 0,03 0.01
Calcius, dissoived ma/L 4.5 1.1 - 1.2 1.1 6.5 16.5 26.2
Lation-hnion Batante 1 13 3 - -2 -2 13} 5 3
s of Anions meqsL B.73 8.24 * a.15 8.15 8.73 a.37 0.1
Sum of Cations meq/L 11.30 a.7 - 7.88 7.88 11.30 .3 1.78
Cadmium, dissolved mg/L 0.0006 «0.0005 * <0,000% 0.0005 0.000é 0.0005 0.0001
Chicoride mg/L & & - 4 & -] 5 ¥
Cyanide, free mg/L <0.1 <0.3 - «0.1 0.1 0.1 0.1 0.0
Thigcysnate (SCH) mg/L <0.1 «0.t . <Q.1 o1 0.1 0.t 0.0
Chromium, Trivalent mg /L <0.01 - - - N/A N/A N/A YL
Chromium, Hexavalent ng/L 0.012 - - * N/A N/A R/A [TLY
Chroamium, Total recoverable mg/L 0.02 - * - NN LYY WA N7A
Copper, dissolved /L 0.02 0.01 b «0,01 0.01 0.02 o.M 0.0%
Conductivity a25C umhos/ca 53 770 " a3 753 m3 759 15
[ron, dissalwved gL 8.3 0.39 * 0.80 0.39 8.3 3.18 4.48
lron, total mg/L 21.4 13.6 . 1.2 1.2 21.4 12.1 10.2
1ron, total recoverable /L 22.10 - - . NN WK | 713 N/A




09-C-MD

Page: 2 LORENCITQ COAL COMPANY
Lorencito Coal Mine
statian: Mmd-5U
Sample Year: 199¢

SAMPLING DATE Q7/17/96 0872296 Q09/23/96 10/06/96 NINIMN  MAXIMUM  NEAN STANDARD
TIME 1300 oTeS 1505 1235 VALUE VALUE AVERAGE  DEVIATION
Parsmeter Tnits
Nardness sz CaiO3 /L 1 4 - & 4 170 59 [
Mercury, dissolved m/L «0.0002 <«0.0002 * <0.0002 0.0002 0.0002 0.0002 0.0000
Potasgium, dissolved gL 2. 0.8 - 0.7 0.7 2.5 1.3 1.0
Magnes ium, dissolved /L 13.0 0.3 - 0.2 2 15.0 4.5 7.4
Marganese, dissolved =g/l 0.430 0.010 - 9.012 0.0 0.430 0.151 0.242
Nangarwse, total /L 0.38 0.2 - 0.0t 0.01 0.18 0.2 0.13
Mangarwie, total recoversble eg/L 0371 - - - n/A N/A N/A R/A
Mol ybderwns, dissolved wgSL .00t - » bl L FL) /A N/A N/A
Nitrogen, ssmonis mgsL 0.32 0.3 * 0.3 0.30 0.3¢% 0.5 0.0%
Nitrits as N, dissolved mg/L 0.03 0.07 - 0,01 0.01 0.07 0.04 0.03
Nitrate as N, dissolved g/l 0.3 «0.0 - «0.0 0.0 0.3 0.1 0.2
Nitrate/Mitrite as N, dissolv my/L 0.4 0.1 . <0.0 9.0 0.4 0.2 0.2
Sodium, dissolved /L 160.0 195.0 - 175.0 160.0 195.0 176,7 17.4
Nickel, dissolved m/L 0.02 «0.01 - «0.01 0.01 0.02 0.01 o.01
Phosphorus, ortho dissolved mgsL 0.03& 0.011 . <0.005 0.005 0.03% 0.017 0.015
Lead, dissolved mgsL 0.042 <0.002 * <0.001 0.001 0.042 0.01% 0.023
pH (lab) unita 8.4 a.9 " a.5 8.4 a.9 8.6 a.3
Sodium Absorption Ratio inua 5,61 43.00 *« 39.40 5.41 43.00 29.27 20.74
Seleniun, dizsalved g/l 0.00t «Q.001 - <0,004 0.000 0.001 0.001% 0.000
Sul fate /L &0 &0 - 70 60 7 &3 &
Resicue, Filterabie (TDS) 318 mg/L %80 &40 - &40 440 480 53 23
05 t(calculated) my/L 523 482 - 455 455 523 <87 LT3
0% (rotio - messured/calcula ] 1 - 1 1 1 1
kesidue, Won-Filterable (T$S) =mg/L 2830 - - - N/A LTL) R/A NiA
linc, dissolved /L 0.19 0.01 « 0.0 0.01 019 90.07 a.10

Nofe: Station installed O7/10/96 Rev:11/19/96




19°T-MD

LORENCITO COAL COMPANT
torencito Cosl Mine
station: M-6C

Salple Year: 1996

SANPLING DATE A7/1T/96 08721796 09721796 10707796 MINIM  MAXIMUM  MEAN STANDARD
TIME 115 1000 1“0 1045 VALUE VALUE AVERAGE DEVIATION

Parsmeter Units

Water Level cfs 167.85 184,85 16716 165.90 165.90 167.85 16694 0.4
Total Depth fr. 8GS 251.00 251,00 251.00 251.00 251.00 251,00 257.00 0.00
Purge Yolume gallons 125 150 120 100 100 150 124 21
Tempecature 16.7 4.8 14.8 14.2 14.2 16.7 15.1 11
[ g [ WTH 8.42 s8.7m a.78 8.48 8.42 a.78 8.62 0.1v
Conchuctance o 1105 1100 1700 1150 1100 1700 1264 292
Dissolved Quygen Pem 1.4 - b - LV} N/A N/A N/A
Barium, digsolved g/l 2.100 0.217 b 0.153 2,100 8.217 0.157 2.059
Berylliun, dissolved my/L <0003 <0001 = <Q.001 o.001 ©.003 0.001 0.001
Cobalt, dissolved I~ <005 <0.01 * <0,01 0.01 0.05 0.02 0.02
Chromium, dissolved gL - <0.01 b <¢.01 0.0 0.01 0.0 0.00
Fluoride mgst - 5 - & 5 ] ] 1
Lithium, dissolved mg/L 0.03 0,04 - 0.04& 0.03 0.04 0.0« 0.0
Antimony, dissolved ng/L 0.002 0.002 - <0.010 0.002 4,010 0.005 0.005
Thetlfum, dissolved mg/L <0.0 «0.0 - 0.0 a.a 0.0 0.0 0.0
Vanedium, dissolved my/L * «<0.005 = <0.005 0.005% ¢.005 0.00% 0.000
Silver, dissolved mg/L <0005 «0.005% =* «0.005 0.005 0.005 0.005 0.000
Aluminun, dissolved oL 4.7 1.17 * 9.15 0.15 4,79 2.04 2.46
Total Alkalinity /L 782 Far) * 801 782 801 ™ 10
Carbonate as CaCo3 /L 30 3% * 28 28 36 3 &
Bicarbonste as CaCOld mg/L 52 9 - 74 752 7% 762 1
Hydroxice as CaCa3 mg/L <2 2 - «2 2 2 2 0
Arsenic, 'dissolved mg/L 0.002 «G.001 = 0.001 0.001 a.002 0.001 4,001
Boron, digsolyed mgsL 0.04 Q.07 - 0.04 0.04 0.07 0.9% 0.02
Calcium, dissolved mg/L 12.7 3.2 . 1.6 1.4 12.7 5.4 4.0
Cation-Anion falance % [ F b -1 -1 [-] 2 3
Sum of Anions neq/L 16,00 16.70 - 14.50 16.00 16.70 16.40 0.36
Sum of Cations meq/L 17.9%0 17.50 . 16.20 16.20 17.90 17.20 0.89
Cadmium, dissolved mg/L «0,0005 «<0.0005 * <0.0005 0.0005 0.0005 0.0005 0.0000
Chioride mgsL 4 & - 4 & L) 4 0
Cyanide, free /L <0.1 0.1 ” <0.1 0.1 0.1 0.1 0.0
Thiocyanate {SCN) mg/L <0.1 «0,1 * <0.1 0.1 0.1 0.1 0.0
Chramiun, Trivalent mg/L 0.02 - - - N/A N/A N/A /A
Chromium, Hexavalent ng/l <0.005 =~ - - N/A N/A NiA WA
Chramium, total recoverable mgsL 0.02 - - - N/A N/A B/A LT
Copper, dissolved mg/L 0.02 0. - «<0.01 0.01 0.02 0.01 .01
Conductivity 325C umhos/cm 1382 1423 * 1542 1382 1562 1449 a3
Iron, dissolved g/l 12.30 0.5%0 . 0.21 0.2t 12.30 447 6.79
lron, total mg/L 16.0 10.9 - 2.5 2.5 16.0 9.8 4.8
Iron, total recoverable mg/L 15.90 * - - N/A /A N/A N/A



79°T-MD

Page: 2 LORENCITO COAL COMPANY

Lorencito Coal Rine

Station: Md-6C

Sample Yeur: 199¢
SAMPLING DATE 07717796 08721796 0%/21/9% 10/07/96 MINIME  mAX MM MEAN STANDARD

TINE m 1000 1420 10435 VALUE VALUE AVERAGE DEVIATION

Parameter units
Hardness a5 Cald ag/L oA 1 - [ ] b 20 21
Mercury, dissolved mo/L «).0002 «0.0002 * <0, 0002 0.0002 0.0002 0.0002 0.0000
Potassium, dissolved m/L 2.9 1.8 - 1.2 1.2 2.9 2.0 0.9
Magneafum, dlssolved /L 2.9 0.8 e a.5 0.5 2.9 1.4 1.3
Margarasa, dissol ved mg/L 0. 144 0.023 - 0.025 0.023 0. 144 0.064 0069
Mangenese, totsl g/l 0.13 0.15 - 0.04 0.04 0.15 0.1 0.06
Mangarwse, totsl recoversbie mg/L 0.124 bl - - win WA L TL LY
Molybdernm, dissotved /L 0.003 - - - N/A W/A NSA NfA
litrogen, amnonia ng/L 0.39 0.40 v 0.38 0.38 0.40 0.39 0.01
Nitrite as W, dissolved /L 0.0 <0.01 hd 0.04 g.01 0.04 0.02 .02
Mitrate as M, dissolved /L 0.4 0.1 - 0.1 0.1 0.4 0.2 0.2
Mitrate/Nitrite as N, dissolv sg/L 0.4 0.1 - 0.1 0.1 0.4 0.2 0.2
Sodiwe, dissolved ng/L 357.0 386.0 - 354.0 357.0 386.0 369.0 15.1
Nickel, dissolved ag/L 0.01 o.M b 0.1 0.0 2.01 0.0t a.08
Phosphorus, ortho dissolved mg/L 9.132 ©.005 - 0.053 0.005 0.132 0.063 0.064
Lead, dissolved /L 0.009 «0.002 * <0.001 0.0 0.009 0.004 0.004
pH (lab) units 8.6 8.6 - 8.4 B4 8.5 a.5 0.1
Sodium Absorption Ratic in Va 23.80 50,60 b 65.10 23.80 65.10 46,50 20.95
Selenium, dissolved /L <0.001 «0.001 * <0001 0.001 0.001 o.o0 0.000
Sut fate /L 10 20 - <10 10 20 13 &
Residue, Filterable (TDS) 318 mg/L o 840 * 480 T 850 a30 56
T0S (calculated) =0/l 889 915 - ar a 215 ave 22
105 (ratio - messured/calculs 1 1 - 1 1 1 0
Residue, Mon-Filterable (TSS) aw/L &40 - - - N/A N/A N/ /A
Zinc, dissolved ag/L 0.09 0.01 - «<0.01 0.01 0.09 0.04 0.

Note: Station inmcalled QF/02/%¢ Rev:11/19/96
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Fage: 1

LORENC(TO COAL COMPAMY
Lorencito Cost Nine
Station: M-61

Sasple Year: 199

SANPLING DATE 02/15/9¢ OB/21/96 0/21/9% 10/06/96 MINIMUM  MAXIMUM  MEAN STANDARD
TImE 1300 1300 1000 1240 YALUE VYALUE AVERAGE  DEVIATION

Parameter Units

Water Level cfs 16445 165.20 162.12 16515 162.12 166.45 164 .73 1.84
Total Depth fr. BGS 232.50 232.%0 232.50 23250 232.50 232.50 232.50 0.00
Purge Yolums gellons 150 125 173 100 100 173 138 32
Temparatura c 17.9 15.7 181 14.7 14,7 17.9 16.1 1.3
pH [ BTH .13 .44 a.48 8.04 804 8.46 8.28 0.20
Conductance ppm 1145 1550 2340 1350 1145 Faii 1646 500
Dissolved Onygen pem 1.6 - hd - /A /A /A LFL)
Barium, distolved m/L % 0.3% . 0.380 &.25¢ 0394 0.344 0.074
Beryllium, dissolvaed /L . «0.001 ™ «0,001 0.001 0.001 0.001 000
Cobalt, dissolved /L «0.05 <0.02 . <0.01 o.m 0.05% 0.03 0.02
Chromium, dissotved /L . «0.02 . «0.01 0.01 0.0z 0.02 0.01
Flueride mg/L * [ . 7 4 7 ] F4
Lithium, dissolved mg/l 0.04 0.05 - 0.0& 0.04 9.06 0.05 0.01
Ancimony, dissolved g/t 0.005% 0.002 - <0.002 0.002 0.005 0.003 0.002
Thallium, dissolved mg/L <0.0 <0.0 . <0.0 0.0 0.0 0.0 0.0
vanadium, dissolved ng/L * <0.010 * <0.005 0.005 0.010 0.008 0.004
Silver, dissolved mg/L «0.005 «0.010 * <0, 005 0.005 0.010 0.007 0.003
Alumioum, dissolved myL +5.00 0,72 * 1.25 a9.72 45.00 15.86 25.41
Total Aixalinity /L 1016 1164 * 1164 1016 116& 1115 a5
Carbonate as CaC0O3 mg/L o) 5 - <2 2 & % n
Bicarbonate as Caltd3 no/L 952 1128 - 1164 ¥ 1164 1081 113
Hydraxide sz Cacal mg/L @ <2 - < 2 H 2 0
Arsenic, dissolved mg/L 0.004 0.002 - 0.002 0.002 0.004 0.003 0.007
Baraon, dissclved ngse 9.04 0.03 - 0.0% 0.0% 0.04 .03 o.01
Calcium, dissolved [ ~T/% &3.7 3.5 - 35 3.5 3.7 23.6 3.8
Cation-Anion Balance X ¥ -1 - -2 -2 M 10 20
Sum of Anions meq/L 21.10 26.10 - 24.90 21.10 24.90 23.37 2.00
Sum of Cations neq/L &2._40 23.60 - 24.20 23.60 42,40 30.07 10.69
Cadmium, dissolved ng/L 0.0018  «<0.0005 * <0, 0005 0. 0005 0.0018 0.000% 0.0008
Chloride /L b " ] 5 [] 2
Lyanide, free mg/L <0.1 <0.1 - «0.1 6.1 4.1 0.1 0.0
Thiocyanate (SCH) mg/L «0.1 0.1 b 0.1 0.1 0.1 0.1 0.0
Chromium, Trivalent ng/L 0,22 . - . N/A N/A N/A N/A
Chramium, Hexavslent /L <0.005 ~ M - RSA N/A N/A N/A
Chramium, total recoversble mg/L 0.22 - - - N/A /A NSA /A
Copper, dissolved mgsL 0.08 0.02 - 0.3 0.0 0,06 .03 0.03
Conductivity aRS%C umhas/cm 1759 1934 hd 2246 1759 2244 1980 247
Iron, dissolved ng/L 176.00 1.26 * 1.5% 1.26 174.00 59.60 10081
Iron, total mgfL 299.4 120.0 - 3.6 3.6 299.0 140.9 148.8
lron, totsl recoverable /L 267.00 = - - N/A N/A N/A N/A



YoM D

Page: 2 LORENCITO COAL COMPANY
Lorencito Coal Mina
Stetion: Mu-81
Sampla Year: 1996

SAMPLING DATE 07/15/96 08/21/96 09/21/96 10/06/96 Misimid  MAXIMM  MEAN STANDARD
TIRE 1300 1300 1000 1240 VALUE VALUE AVERAGE DEVIATION

Parsmeter Units

Mardness as Col0¥ g/l 81 1% . 15 1% 281 1 154
mercury, dissolved /L «0,0002 <0.0002 * <0.0002 0.0002 0.0002 0.0002 0.0000
Potassium, dissolved st %3 3.6 . 2.1 2.1 14.5 6.7 ]
Ragnesium, dissolved /L 29.6 1.3 . 1.5 1.3 29.4 10.8 14.3
Mangenese, dizssolved /L 2.690 0.039 - 0.029 0.029 2.690 0.914 1.536
Manganese, total /L 3.16 1.3 - 0.04 0.04 3.16 1.50 1.57
Manganase, total recoverable mg/L 2.850 - . - nA /A W/A /A
molybdenum, dizsolved m/L 0.002 . . - NfA N/A N/A WrA
Nitrogen, atmonia wp/L 1.55 2.17 " 0.58 0.58 2.7 1.43 4.80
witrite as N, digsolved L 9.0 .04 " QAT .01 0.17 0.07 0.09
Nitrate s N, dissolwved ng/L 0.3 0.2 b 0.1 0.1 0.3 0.2 0.1
Mitrate/Mitrite as M, dissoly mg/L 0.3 0.3 o 0.2 0.2 0.3 0.3 0.1
Sodium, dissolved ng/L 495.0 521.0 - 533.0 495.0 $35.0 517.0 20.3
Nickel, dissalved /L 0.06 <0.02 b «<0.01 o.n 0.06 0.03 .03
Phosphorus, ortho dissolved mg/L 0.023 <Q.005 ¢ 0076 0.005 0.07% 0.035 0.037
Lead, dissolved /L 0.045 <0.005 * «0.001 0.001 0.085% 0.02% 0.034
pH (lab) units a.é 8.5 e 8.3 8.3 8.6 8.5 0.2
Sodium Absorption Retlo in uva 13.00 61.10 * 61.00 13.00 41.10 45,03 7. 74
Selenium, dissolved /L «0.001 «0.001 * <0.001 0.001 0.001 a.0m 0.000
Sylfate g/l ¢ 4l . 50 20 50 33 15
Residue, Filterable (TDS) 318 mg/L 1050 1090 b 1330 1050 1330 1157 153
TDS {calculated) /L 1500 1280 . 1310 1280 1500 1363 719
TDS {ratio - measured/calculs 1 1 . 1 1 1 1 0
Residue, Non-Filtersble (758) mgrL 15090 - * b N/A N/A [ TTY [ T1Y
Zinc, dissolved L 748 L1 <Q.02 - a.02 0.02 0.51 0.18 0.28

Hote: Station installed 07/07/96 Rev:i{1/19/96

- s N0 sacples taken.
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Page: 1

LORENCITO COAL COMPANY
Lorencito Coal Mine
Station: MJ-8U

Sample Year: 1996

SAMPLING DATE O7/17/94 0B/21/98 09/21796 10/06/9%% MINIMUM  MAXRIMLN  MEAN STAMOARD
TimE on3o 082S 1210 1545 VALUE VALUE AVERAGE  DEVIATION

Parameter units

Water Level cfs 16T.40 168.20 169.21 169.45 167.40 189,45 148.57 0.95
Total Depth ft. 8GS 265,00 268.00 245.00 263.00 285.00 245.00 265.00 0.00
Purge Yolume pallons 200 175 125 200 125 200 175 33
Femperaturs [ 14.7 16.2 15.0 15.5 14.7 16.2 15.4 0.7
pH 5.u. a.32 8.7 8.78 8.65 8.3 8.7 8.61 0.20
Conductance [ 1100 150 1705 1100 1100 1705 1264 295
Dissolved Oxygen =] 1.3 . b - N/A NIA N/A /A
Barium, dissolved ag/L 0,132 0.233 * 0.3 0.132 0.23% 0.200 0.059
Beryilium, dissolved ag/L .00 «.001 * «0.001 0.001 0.003 06.001 0.001
Cobalt, disscleed /i Q0% «1.01 . «0.01 am 0.05 0.02 0.02
Chromium, dissolved /L " 0.01 . <(.01 0.0 0.01 0.01 0.00
Fluoride /L - - 3 5 ] [} 1
Lithius, dissolved ng/L 0.03 C.04 - 0.04 0.03 0.04 0.04 o.01
Antimony, dissolved g/l 0.002 <0.002 * «0.002 0.002 0.002 0.002 0.000
Thellium, dissolved 29/l «0.0 <0.0 * <0.0 0.0 0.0 0.0 0.0
Vonadium, dissolved gL b .05 * <0.00% 0.005% 0.005 0,005 0.000
Silver, dissolved mg/L <0,005 <0.00% * <0005 0.005 0.005 0.00% 0.000
Aluminum, dissolved ng/L 12.20 1.3 - 0.17 0.17 12.20 4.58 5.43
Total Alkalinity mg/L a0s 818 - a3 805 434 ae 15
Carbonste as CaCo3 /L &2 30 - 18 18 62 37 23
Bicarbonate as Cal03 mg/L Teh 738 - 816 Thde 86 Ry 38
Hydroxide as CaCO3 ng/L < « . <2 2 2 2 0
Argenic, dissolved my/L 0.001 0.001 . 4.001 0.00? 0.00 0.001 0.060
Boron, dissolved /L 0.04 0.09 - 0.03 Q.05 4.09 0.05 0.03
Colcium, dissolved m/L 17.3 2.8 - 1.4 t.é 17.3 7.2 8.8
Cation-Anion Balsnce x -] 3 - -2 -2 a 3 5
Sum of Anfons meq/L 17.50 17r.0¢ . 17.10 17.00 17.50 17.20 0.26
Sum of Cationg /L 20.60 18.10 . 146,40 16.40 20.60 18,37 2.1
Cadmiun, dissolved mg/L <0.0005 0.0005 * <0.0030 0.0005 0.0030 0.0013 0.0016
Chloride mg/L 9 4 v 4 [ [} 3
Cyanide, free /L <0.1 <0,1 - <0.1 0.1 0.1 0.1 0.0
Thiocysrate {5CN) /L <0.1 «0.1 - <0.1 0.1 9.1 9.1 0.0
Chromium, Trivalent mg /L 0.04 - ] - N/A N/A N/A N/A
Chromium, Hexavalent /L «Q.005 * . b /A /R /A N/A
Chromium, total recoverabls mp/L 0.04 . . - WA N/A WiA N/A
Copper, disaclved mg/L 0.04 9.01 . «0.01 0.01 0.04 0.02 0.02
Conductivity @25¢C ushos/ca 1414 1442 bl 1545 1416 1545 1467 49
Iron, disesolved ng/L 20.80 0.%0 > 0.23 0.2% 20.80 .M 11,69
Lron, totsl /L 50.5 12.3 . 3.8 3.8 50.5 24.5 23.8
Iron, total recoverable oL S.40 . - N/R /R N/A N/A
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Pege: 2

SAMPLING DATE
TINE

S
Sy

17/96 08/21/96 09/21/9% 10/06/9%
023 1210 1545

LORENCITO COAL COmeANY
Lorsncito Coal Mire
Station: Mi-6U

Sample Year: 1996

MEAN STANDARD
AVERAGE DEVIATION

Parameter Untts
Wardness es Cal0l ag/L
Mercury, dissolved QL
Potassium, dinsolved =0/
Negnesium, dissolved /L
wanganese, dissolved gL
n-'“'nu. total mg/L

Manganess, total recoversbls mg/L
Nulyh:hn.- diesclved g/l
Nitrogen, ssmonia =/l
Mitrite a8 N, dissolved mg/L
Nitrate as N, dissolved =g/L
Wicrate/Micrite as B, dissolv mg/L
Sodium, dissolved /L
mickel, dinsolved m/L
Phosphorus, ortho dissotved mgsL
Lead, dissotved ng/L
pH Clab) units
Sodium Absarption Retio in Wa
Selenius, dissolved quL
Sul tate

TDS (calcullttd)

105 (ratie - messured/caleuls
Residue, Non-Fitterable (T55) mg/L
zZinc, dissolved g/l

Kesicue, Filtersble (TDS) 313 QIL
/L

Note: Station instalied 04/28/96
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0.1 0.016
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Rev: 11/19/96
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EXHIBIT 7, APPENDIX GW-3,

....GROUNDWATER QUALITY DIAGRAMS “
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SFSESESECISSSSZSESSSSITISS LSRR ESSSSTSISSISSSSSSSSESSSTETTRSESSSSICosSsiSSSSEESSSToSISISSaSSSSSSSaSSSSSSSTIssS=SrTILSsasZIssSs=SSS=s=s

HUAC - 3-13-1695 1.7°7 2.78 1.+9 a.co 0.07 1.2% 3.77 n.oe
MHAC-1 5,21,1695 1.92 2,99 1.608 0.96 0,07 1.2% 3.87 0.08
nuAaC -1 08.-20,1696 2. 18 2.80 1.54 0.67 0.07 1.25 4.05 a1
MuUAC- | 10, B-1696 1.91 2.80 1.54 o1l 0.07 1.0% 3.97 0.08
Cations, Milliequivalents per liter Anions, Milliequivalents per liter
20 15 10 5 5 10 15 20
[ i I I I I I I
Na+K MWAC—1 CO03
Ca 504
Mg HC03
Fe e Cl
Na+K MW AC -1 CO3%
Ca { _ 504
Mg \ > HCO3
Fe \;// Cl
Na-+K MWA-C\“ co3
Ca { \ 504
Mg /\ HCO3
Fe \/ Cl
NG+K /MC—1 co3
¢ / \ S04
’ NN
Mg \ > HCO3
Fe \\/ Cl

GW.-3-1




D1 amond=«» Square=* Circle=°

HUAC-1 03-12,1935-A HMUAC-1 05-20-1936-B MUAC-1 068,13-1996-C HMUAC-I 1G,07,1996-D

S04+Cl Ca+Mg
20
Na+k N\ % S A A S A /HC03+c03
- ~ /20

N\ S04
\ 20

GW-3-2




Sam'fl_l:_'f?he", Date Hasx C_ a rj 9 F_ e coz ___‘5_0_4_ __________ rjl:u:l Cl
mcc-1 30e%s a0 vos oz 0os oer 22 wes  oa
MUCC -1 5,21,1695 3.31 3.29 2.32 0.43 0.07 .71 4.57 0.14
HUCC-1 8-20,1638 341 3.06 2,26 0.73 0.07 2.50 4.95 ar
HCC-t 107 8,169 i.sl 312 c.3] 0.15 .07 .50 5.02 Q.14
Cations, Milliequivalents per iiter Anions. Miliequivalents per liter
20 15 10 5 5 10 15 20
F I I I ] \ l ]

Na+K kT o3
Ca \\ S04
Mg / HCO3
Fe \, Cl

Na+ et cos
Ca \\ S04
Mg hY HCO3

\\ /
Feo ] Cl

Na+K MWCIC—1 CO03
Ca \ S04

N
Mg P HCO3
Fe / Cl
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Ca \\ S04
.
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Fe / cl
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HCO3

Cl

co3
S04
HCO3
Cl

co3
504
HCO3X
Cl

Co3
S04
HCO3

b B S A Ao ..o B . i
e R T T
MHCHC-1 6-22-1696 7.99 1.99 1.92 1.88 0.07 +.79 5.80 0.28
HMUCUC-1 10, 3-1696 7.55 2.24 2.11 1.05 0.07 4.37 5.53 0.25°
Cations, Millequivalents per liter Anions, Milliequivalents per liter
20 15 10 5 5 10 15 20
Na+K I I I \ MWCWC =1 I [ | I
Ca
Mg
Fe
Na+K MWCWC—1
Ca
Mg /
Fe
Na-+K MWCWC—1
Ca
Mg
Fe
Na+K MWCWC—1
Ca \\ \
Mg
Fe \/
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® 20
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20
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AUCHC-2 3-13,1895 4.22 5.34 3.49 0.01 0.07 5.00 6.18 0.28
HUCuC-2 §5,23-1598 4.37 5.39 3.58 0.23 0.07 5.00 S 08 0.34
HUCUC-2 8,22-1695 3.78 4.99 3.45 0.3¢6 0.07 5..20 603 0.3+
AUCLC-2 10+ 9-1696 334 5.29 1.41 0.36 n.0? 5.20 5.97 0.28
Cations, Miliequivalents per liter Anions, Miliequivalents per liter
20 15 10 5 5 10 15 20
| ' T T mwcdc—2 ' ' |

CO3

NZ:K <\ \ S04
/

Mg \\ HCO3
Fe Cl
Na+K MWCWC-2 CO3
Ca S04
Mg HCO3
fe Cl
MWCWC—-2
Na+K /— CO3
Ca \ S04
Mg . HCO3

\\
Fe AN Cl
Ng+K MWCWC-2 CO3

4
Ca 4 504
Mg \\\\\ HCO3
Fe \\\_ Cl
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CO3
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HCO3
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COo3
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HCO3

Cl

CO3z
S04

HCO3

Sample Hame Dare Na+K Ca Hg Fe caz S04 HCO3 Cl
et 1110688 a7 285 1o Goe S 7 020
RuJC-) 5-21,1696 g, 34 2,99 2.93 G.34% 0.07 5.20 6.77 012
MUIJC-1 8-21,1696 7.45 2.20 = 1.30 0.07 4.15 &.18 0.17
HUJC-1 10, B-169& 7.62 2.15 2.24 Q.14 0.07 .16 6.44 Q.17
Cations, Milliequivalents per liter Anions, Milliequivalents per liter
20 15 10 5 5 10 15 20
Ntk ~ | | T W IE—T | 7 | ]

Ca )

Mg )

Fe \

Na+K MWJC =1
Ca \
AN

Fe N

Ca ] \

Fe

Ca \\

Mg

Fa ™
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Sample Name Date Ha+K Ca Mg Fea - [Wek) S04 HCO3 Cl
e aiiess o s 226 a4 oLas 007 125 33 on
MULC-1 5,23,1696 2,42 2.37 1.30 0.39 a.07 1.6 3.49 0.25
HULC-1 8-22,15986 2.30 2.28 1.29 0.04 0.07 1.25 J.62 011
NuLC-1 10, B8-1696 2.71 .73 1.26 1.18 0.07 146 3.9+ C.11
Cations, Milliequivalents per liter Anions, Milliequivalents per liter
20 15 10 5 3 10 15 20
r I I I I I | |
Na-+K MWLE 1 o3
Ca S04
Mg / HCO3
® - ’
Na-+K MWLE 1 Co3
Ca \\ 504
AN
Mg N HCOC3
Fe / Cl
Na+K MWLL~1 CO3

Ca \ S04

Mg > HCO3
Fe e Cl
Na+K MWL L~ Co3
Ca . S04

Mg / HCO3
Fe cl
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20
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HaLC-2 3,13-1698 1.88 2.58 1,37 0.29 0.07 1.0 1.56 0.1
M C-2 5-22/i39¢ 2.1l 277 i.43 O 48 4.0 1.25 3.57 .06
MWLC-2 B-21-1696 2.0 2.59 1.35 0.27 0.07 125 3.77 0.11
MULC-2 10/ Br18%6 1.98 2.57 1.32 Q.25 0 o7 1.04 3.87 a.11
Cations, Milliequivalents per [iter Anions, Milliequivalents per liter
20 15 10 5 5 10 15 20
M I [ I I I \ |
Na+K MWLE—2 CO3
Ca . S04
Mg B HCO3
Fe / Cl
Na+K MWLC -2 CO3
Ca “ S04
Mg ) HCO3
Fe Cl
Na+K MWLC -2 CO3
Ca { . S04
\ \\
Mg \/‘ HCO3
Fe Cl
| Na+K /'*M3—2 O3
Ca { - S04
Mg \) HCO3
Fe C!
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CO3
504
HCO3

B e e s N s  eeminn A A ! B ienns e .
i B S - GRS
HULC-3 10, 8/1596 1.83 2.55 1.2% Ju] 0.07 0.83 3.70 0.08
Cations, Milliequivalents per liter Anions, Miliequivalents per liter
20 15 190 5 10 15 20
Natk | I T Wbz | | | !
Ca
Mg
Fe /
Na+K /Mﬂ3—3
Ca < N
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Na+K MWLC—3
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Mg
Fe
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Ca /—
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Fe L
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Fe

Na+K
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Mg

Fe

Na+K
Ca

Mg

20

CO3
sS04
HCO3
C

CO3
S04
HCO3

c

CO3
sS04
HCO3
c

Co3
S04

HCO3

Na+K Ca als} Fe Cco3 509 HCO3 Cl
"""""" 103063 248 28 La oo 0oz a2 sa o
5,21-1696 2.02 283 hoe2 Qdes 0.07 1.0+ 3.88 0.c8
8,20-1€96 2.19 .75 1,44 0.05 0.07 1.04 4,09 0.14
10, B8.1696 2.35 2.84 1.%7 n.09 0.07 1.04 +.38 0.08
Cations, Miliequivalents per liter Anions, Miliequivalents per liter
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[ I f [ I I T
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Fe
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Sample Name Ma+i Ca g Fa co3 cl
moc-1 13638 et 205 tes ooz oo iz o e
HLPC-1 S,23-1898 8.74 2.04 1.77 1.0S 0.0 0.23
HUPC - | 8-21,1696 6.26 1.39 1.5% 0.8 0.07 o.17
HHPC -1 10, B,1696 5.22 1.93 1.6 D.19 0.07 017
Cations, Miliequivalents per liter Anions, Miliequivalents per liter
20 15 10 5 5 20
[ I I i I
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Cations, Miliequivalents per liter Anions, Millequivalents per liter
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Fe

Na+K

Ca

® -

Fe

Na+K

Fe

Chemical Constituents 1n Equivalents per Mllion

Sample Date NakK Ca Mg Fe co3 S04 HCO3 C1
"""" M-1c” 20- 5-1356 9.6 Q.12 0.05 0.60 1,30 Gez T FB3 T T3 T
HMU-1C 19, 8.,19946 9.74 0.14 0.05 0.08 0.93 0.21 7.28 0.20
HU-IC 8-10-1994 B.51 0.11 0.03 0.15 0.33 0.21 7.41 Q.20
Calions, Milliequivalents per liter Anions, Milliequivalents per liter
20 15 10 5 B) 10 15 20
I [ I smwlic ] [ [ 1 o
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Sample Name e Mg fe [Wok] S04 HCO3 cl
Mo 5.22,1696 1L Tas Tos am 0s7  © ez T orv
Hu-16 8-20,1€8¢ .03 3.i3 Q.07 1.67 d4.82 023
Cations, Milliequivalents per [iter Anions, Milliequivalents per liter
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Samﬂe_ Hame Date 7fla+h’ Ca Hg fe cos S04 HCO3 cl
nu-ac 5231686 1743 oz oos 0o T R P
Au-4C 89-21,15%6 20.06 .11 .07 0.06 1 33 [ -T4 13.90 0.23
HU-4C 10/ 4-1596 18.70 0.0 Q.05 0.08 0.50 1.04 14,93 0.20
Cations, Milliequivalents per [iter Anions, Miliequivalents per liter
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l— [ I i I i I i | T i 1
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N
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Sample Hame Dare Ha+K Ca Ma Fe £o3 S04 HCOZ Cl
il 5:231695 2106 00 e 008 Leo  ner s o028
F-s] B-2)-1696 25.6R 0.14 D10 0.04 1.7 0.83 19.93 0.7
PH=-4 10, 9/1636 24.37 0.14 0.49 0.06 0.87 0.83 20.39 n.17
Cations, Milieguivalents per liter Anions, Milliequivalents per liter
30 25 20 15 10 5 5 10 15 20 25 30
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Sample Mame Date Na+K Iza Ha Fe a3 504 HCOo3 cl
et Poiesse8 I e 24 oo e 062 seo  oar
Mu-a6! Br22, 1696 =006 g7 Qi 4.36 1. 20 a4z 1§-43 a. 14
Hu-al 10, 7-1696 23.33 Q.17 0.12 Q.13 0.07 1.0% 15.08 0.23
Cations, Milliequivalents per lifer Anions, Milliequivalents per liter
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USGS Site ID. No.’
{Latitude - Longitude)

Altitude
{Ground Level)

Water Level,
{from Ground Level)

Altitude of
Water Level

371435104521801
372220105061401
372240104451401
372316104454701
372347104460001
372401105050801
372421104485801
372500104465401
372610104435501
372733105041401
372853105013601
372923105030201
372950105014301
373058104475301
373116104483501
373220104471301
373412104491801
373426104465301
373820104460001
373859104583001
373851105070301
374025105031801
374105104220001
374222104523601
374236104511501
374253104501001
374338105004801
374445104512701
375715104530901
372408105070001

7310
8570
6895
7056
7200
8130
7630
7152
7098
7800
7235
7358
7180
6695
6836
6475
6560
6288
6898
6797
7560
7170
6600
6280
6200
6159
6432
6050
6403
8080

GW-4-1

49.78

3.09
31.42
12.22
39.21

7.56
39.17
47.17
55.81

3.42

6.40
22.00
42.09
24.35
42.38
23.03
53.16
17.16
38.27
18.40
51.96
13.63
16.63
27.50
35.01
42.32

9.91
14.77
18.09

3.33

7260
8567
6864
7044
7161
8122
7591
7105
7041
7797
7229
7309
7138
6671
6794
6452
6507
6271
6860
6779
7508
7156
6583
6253
6165
6117
6422
6035
6385
8077



USGS Site ID. No.
(Latitude - Longitude)

Altitude

Water Level?
(Ground Level) (from Ground Level)

Altitude of
Water Level

372415105072101
372835105030601
372925105022901
372935105021501
373147104585101
373153104594701
3732131045592801
373240104533101
373251104574201
373301104594201
373431104574901
373534104583801
373535104573201
373535104595401
373538104583101
373539104585201
373652104574001
373835105011301
374044104504101
374155104581801
372402104550701
372748104541501
372800104590001
372825104534501
372917104530001
372918104560301
372944104590601
373005105022701
373012104525001

8300
7408
7285
7245
6880
7002
6895
6741
6838
7030
6823
6770
6880
7024
690G
6946
6960
7055
6252
6480
8360
7600
7480
7404
7240
7720
7161
7120
7150

GW-4-2

2.
98.
37.
32.
25.
12.
25.

439.
9.
32.
30.
7.
.42
38.
LY
39.
35.
26.
.05
.84

5.
40.

4.
25.
18.
62.

53

31
18

47
26
oG
75
47
25
58
00
08
98
06
22

21
30
69
72
72

41
18
44
84
85
50

6.00
8.94
9.06

8298 -
7310
7248
7212
6855
6990
6869
6302
6829
6997
6793
6733
6827
6986
6857
6906
6924
7023
6221
646l
8355
7560
7456
7378
7221
7657
7155
7111
7141




USGS Site ID. No.
{Latitude - Longitude)

Altitude

{Ground Level) (from Ground Level)

Water Level

Altitude of
Water Level

373028105003201
373030105062301
373047105004401
373115105024701
373117105011301
373120105013001
373132105020301
373208104494401
373232105013401
373233105020201
373233105022701
373328104505701
373330105012901
373331105041401
373356105000201
373424105011501
373503105000501
373527104475501
373536105013101
373629105013001
372603104470101
372252104382301
372407104381001
372806104395101
372900104403501
372941104411801
372942104423601
373558104403001
3170816104485301

7018
7400
6980
7180
7080
7159
7198
6798
7270
7328
734%
6570
7200
7680
7058
7191
7270
6362
7160
7154
7030
6660
6345
6500
6440
6660
6545
7320
68139

GW-4.3

8.02
22.19
5.13
7.10
10.37
31.89
47.40
21.50
56.58
72.93
40.73
16.87
13.18
32.23
17.56
9.49
22.30
10.14
39.41
24.87
223.12
14,64
21.73
47.15%
21.90
59.53
34.29
230.00
24.88

7010
7378
6975
7173
7670
7127
7151
6777
7213
7255
7308
6553
7187
7648
7030
7182
7248
6352
7121
7129
6807
6645
6322
6453
6418
6600
6511
7090
6814



USGS Site ID. No.
{Latitude - Longitude)

Altitude
(Ground Level)

Water Levels
(from Ground Level)

Altitude of
Water Lavel

370829104575501
370919104381201
370933104481501
370940104471301
371020104503801

371031104475201

371033104390301
371042104510701
371102104423301
371103104423401
371130104390801
371133104550201
371134104455201
371200104 385801
371216104580501
371218104411801

371227104512001
371237104390501
371237104473501
371241104415201
371244104474201
371246104390901
371251104450601
371258104575801
371323104440101
371340104515001
371343104482001
371346104460801

7515
6600
7138
6800
7444
6923
6590
7510
6790
6800
6650
7672
7170
6730
7720
6842

7461
6780
7256
6900
7346
6790
7360
7845
7117
7534
7570
7205

GW-d4-4

102.38
23.02
16.14
13.57
12.75
15.48
18.06
36.79
29.82
30.55
31.43
68.61
12.09
25.02
31.27
70.20

21.27
31.16
10.08
14.40
38.99
16.18
42.24

3.83
21.12
42.70
42.60
17.78

7413
6577
7122
6786
7431
6908
6572
7473
6760
6769
6619
7603
7158
6705
7689
6772

7440
6749
7246
6886
7307
6774
7318
7841
7096
7491
7527
7187



USGS Site ID. No.
{Latitude - Longitude)

Altitude
{Ground Level)

Water Level v
(from Ground Level)

Altitude of
Water lLevel

371402104415501
371427104452901
371433104521301
371433104522001
371440104532401
371501104540001
371516104445701
371536104523701
371537104563601
371543104441301
371617104353001
371620104561001
371629104574301
37163710441050]
371647104463701
371650104400201
371651104454501
371653104585401
371655104322001
371658104384601
371658104440901
371659104412201
371725104592101
371810104554001
371815104570001
371844104461001
371850104551301
371850104561101
371906104475301

7000
- 7385
7470
7590
7648
7710
7225
7990
8160
7320
6680
8010
8380
7160
7275
7040
7310
8605
6220
6800
7388
7310
8530
8320
8640
6990
8195
8340
7245

GW-4.5

34.89
55.34

6.94
45.34
24.11
34.70
33.60
85.66
32.74
§3.50
20.69
27.87
35.82
40.28
84.47
24.48
53.46
17.21
28.29
16.33
32.04
15.10
24.24
21.75
29.12
34.98
31.20

9.00
42.42

6965
7330
7463
7545
7624
7675
7191
7904
8127
1267
6659
7982
8344
7120
7231
7016
7257
8588
6192
6784
7358
7295
8506
8298
8611
6965
8164
8331
7203



USGS Site ID. No.
(Latitude - Longitude)

Altitude
(Ground Level}

Water Levely
{ from Ground Level)

Altitude of
Water Level

371908104544601
371915104303401
371918104493501
371923104545301
371940104542601
371954104435201
372000104452701
372009104560401
372011104531801
372019104350001
372020104340501
372035104385501
372052104541001
372119104432401
372154104362201
372216104420501
372226104442001
372254104304901
372544104425501
372751104500601
372759104495001
372804104401201
372842104462601
372918104461101
372922104463501
372924104493601
372928104472901
372954104511301
372957104490501
373128104435701

8250
6005
7440
8190
8114
6810
- 6946
8580
8100
6266
€190
6620
8640
6850
h134
6610
6790
8015
7240
7178
7135
6505
6836
6830
6850
6955
6955
7075
6850
6530

GW-4-6

35.53
35.70
12.05
25.36
6.50
27.67
39.36
5.86
9.95
43.93
53.20
21.60
83.10
33.50
32.09
20.14
34.57
22.92
52.47
15.47
23.50
36.87
21.70
15.06
20.68
8.46
46.74
21.63
46.09
122.92

8214
5969
7428
8165
8107
6782
6907
8574
8090
6222
6137
6598
8557

- 6817
6102
6590
6785
5992
7198
7163
7112
6468
6814
6815
6829
6947
6907
7053
6804
6407




USGS Site ID. No.
(Latitude - Longitude)

Altitude
(Ground Level)

Water Leyel
{from Ground Level)

Altitude of
Water Level

373909104364101
370347104485101
370418104450501
370450104473501
370601104485701
370602104471701
371440104461801
370010105032601
370038105015801
370345105030801
370522104444101
370603104425901
370614104285701
370648104433401
370657105032101
370743105030301
370756105030401
370802105030601
370904105021301
371105105005501
371200105025801
371334105025901
372531104585601
370746104374701
371140104530302
371200104385601
371507104535801
371700104472401
372725104441602
372922104445801

6300
6980
6710
6860
6980
6740
7360
9040
8660
8440
7140
6740
6506
6820
8340
8200
8180
8220
7920
8220
8640
8740
8195
6240
7280
6730
71750
7510
7000
£860

13.26
5.00
17.97
21.91
28.07
23.83
6.62
1.00
3.40
13.16
18.35
53.26
22.94
19.08
19.95
28.79
17.00
14.20
9.12
8.43
1.99
16.58
12.53
19.00
278.64
24.87
360.00
277.41
351.55
172.56

6287
6975
6692
6838
6952
6716
7353
9039
8657
8427
7122
6687
6483
6801
8220
8171
8163
8206
7908
8212
8638
8733
9182
6221
7001
6705
7390
7233
6648
6687

GW-4-7
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AQTESOLV RESULTS

’ Versicn 1.10
/03/96 : 09:10:58

TEST DESCRIPTION

Data set........... acln.dat

Data set title..... Lorencito Canyon AC-1

Company............ Greysteone

Project............ 475

Client............. A. P. Maxwell

Location........... Lorencito Canyen

Test date.......... 04/10/96

Test well.......... ACl

Qbs. well.......... AC1

Knowns and Constants:
No. of data points.................. 157
Radius of well casing............... 0.333
Radius of well.......... ... ... . 0.67
Aquifer saturated thickness......... 8
Well screen length.................. 8
Static height of water in well...... 8
Log(Re/RW) . . . ... e 1.789

.A, B, Cot e 0.000, 0.000, 1.378

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

= e e e g e T e e e

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate std. Error
K = 2.6902E-002 +/- 9.1286E-004
v0 = 1.5814E+000 +/- 2.3371E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - cbserved
weighted residual = residual * weight

~ighted Residual Statistics:

Number of residuals............... 157
Number of estimated parameters.... 2
Degrees of freedom................ 155

Residual mMean. ... ... ... 0.01207

GW-6-1



Residual standard deviation....... 0.1149
Residual wvariance................. 0.01319

* 3@l Residuals:

. Time Cbserved Calculated Residual Weight
0.0033 1.75 1.5701 0.179%2 1
0.0066 - 1.816 1.5589 0.25712 1

0.01 1.778 1.5474 0.23058 1
0.0133 1.75 1.5364 0.21362 1
0.0166 1.731 1.5254 0.20558 1

0.02 1.712 1.5142 0.19779 1
0.0233 1.674 1.5034 0.17059 1
0.02686 1.674 1.4927 0.18132 1

0.03 1.645 1.4817 0.16329 1
0.0333 1.617 1.4711 0.1458¢ 1
0.0366 1.608 1.4606 0.14736 1

0.04 1.57 1.4499 0.1201 1
0.0433 1.586 1.4396 0.12044 1
0.0466 1.56 1.42893 0.13071 1l

0.05 1.551 1.4188 0.13222 1
0.0533 1.513 1.4087 0.10434 1
0.0566 1.494 1.3986 0.095353 1

0.06 1.475 1.3883 0.086673 1
0.0633 1.437 1.3784 0.058578 1
0.0666 1.428 1.3686 0.059413 1

0.07 1.418 1.3585 0.059473 1
0.0733 1.4 1.3488 0.051166 X
0.0766 1.371 1.3392 0.031789 1

. _ 0.08 1.352 1.32594 0.022633 1
0.0833 1.352 1.3199 .032118 1
0.0866 1.333 1.3105 0.022535 1

0.09 1.305 1.3008 0.0041675 1
0.0933 1.296 1.2916 0.0044487 1
0.0966 1.287 1.2823 -0.015336 1

1 1.248 1.2729 -0.024911 1
0.1033 1.229 1.2638 -0.034829 1
0.1066 1.22 1.2548 ~0.034811 1

0.11 1.201 1.2456 ~0.044588 1
0.1133 1.182 1.23867 ~0.054701 1
0.1166 1.173 1.2279 ~0.054877 1

Q.12 1.154 1.2188 -0.064852 1
0.1233 1.144 1.2102 ~-0.066156 1
0.1266 1.135 1.2018 -0.066521 1

0.13 1.116 1.1927 ~-0.07669 1
0.1333 1.106 1.1842 -0.07818 1
0.1366 1.097 1.1757 -0.078731 1

0.14 1.078 1.1671 -0.08908% 1
0.1433 1.069 1.1588 ~0.,089762 1
0.1466 1.059 1.15085 -0.0914594 1

0.15 1.05 1.142 -0.092038 1
0.1533 1.031 1.1339 -0.10289 1
0.1566 1.021 1.1258 -0.10438 1

0.1l6 1.012 1.1175 -0.10552 1
0.1633 1.002 1.1096 -0.10755 1

. 0.1666 0.993 1.1016 -0.10863 1

0.17 0.983 1.0935 -0.11054 1
0.17313 0.974 1.0857 -0.11173 1

Q
E
o
~o
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.1766

0.18

.1833
.18686

0.19

.1933
.1966

0.2

.2033
.20686

0.21

L2133
.2166

0.22

.2233
L2266

0.23

.2333
L2366

0.24

.2433
L2466

0.25

.2533
.25686

0.26

.2633
.2666

0.27

L2733
L2766

0.28

L2833
.2866

0.29

.2933
.25966

0.3

.3053
.308686

0.31

L3133
.32166

0.32

.3233
L3266

0.33

.3333

0.35

.3666
.3833

0.4

4166
4333

0.45

.4666
.4833

0.5

5166
5333

.964
.955
.946
.936
.927
.927
.917
.908
.898
.889
.89
.878
0.87
0.87
0.86
.851
.851
.842
.832
.832
.823
.823
.813
.813
.804
.804
.794
.794
.785
.785
. 785
.775
.775
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.766
.756
.756
.747
.747
.747
.737
.737
.737
.728
.728
.719
.719
.719
L7089

0.7
0.68
.671
.662
.652
.643
.624
.614
.605
.596
.586

OO0 OO0 OO0 O00O00O0O00C OO0 o000 00O0OO0

loNeReRoe Nl ool o)

.766°

1.078
.0701
.0624
.0548
.0471
.03986
L0322
.024¢6
.0173
.0101
.0026
.99547
.98837
.98111
.97411
.86716
.96005%
0.9532
0.9464
0.93944
0.93274
0.92608
0.91928
0.91272
0.9062
.89954
.89313
.88675
.88024
.87395
.86772
.86134
0.8552
.84909
.84285
.83684
.83087
.8247¢
.81888
.81303
.B0708
0.8013
0.73558
0.78973
0.7841
.77851
.77278
.76727
.73996
.71379
.68838
.66389
0.6404
.61761
.59563
.574%56
.55411
.53439
.51548
.49714

N Nl ol SIS S SR
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OO0 O0OO0OO0OO0O

OO0 O0O

GW-6-3

-0.11399
-0.115086
-0.11643
-0.11885

-0.1201
-0.11263
-0.11521
-0.11662
-0.11931
-0.12105
-0.11363
-0.11647
-0.11837
-0.11111
-0.11411
-0.11616
-0.10905

-0.1112

-0.1144
-0.10744
-0.10974
-0.10308
-0.10628

-0.099717

-0.1022

-0.095544
-0.059125
-0.092753
-0.095235
-0.088955
-0.082719
-0.086341
-0.08019s
-0.0830%94
-0.076853
-0.080839
-0.074869
-0.077761
-0.071877
-0.066034
-0.070058

-0.0643

-0.058583
-0.061735

-0.0561

-0.059506
-0.053784

-0.04827

-0.030965
-0.013786
0.0016161

.007114
.021601
.034391
.047371
.049443
0.059859
0.07061
0.080515
0.08886

OO OO0 o
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0.55 0.577 0.47945 0.097552 1
0.56¢66 0.567 0.46249 0.10451 1
0.5833 0.558 0.44603 0.11197 1

0.6 0.548 0.43015 0.11785 1
0.56166 0.539 0.414%54 0.12406 1
. 0.86333 0.529 0.40017 0.12883 1

0.65 0.52 0.38593 0.13407 1
0.6666 0.51 G.37227 0.13773 1
0.6833 0.501 0.35903 0.14197 1

0.7 0.501 £.34625 0.15475 1
0.7166 0.491 0.334 0.157 1
0.7333 0.482 0.32211 0.1598%9 1

0.75 0.473 0.31065 0.16235 1
0.7666 0.463 0.29966 0.16334 1
0.7833 0.454 0.289 0.165 1

g.8 0.454 0.27871 0.17529 1
0.8166 0.444 0.26885 0.17515 1
0.8333 0.435 0.25928 0.17572 1

0.85 0.435 0.25006 0.18494 1
0.8666 0.425 0.24121 0.18379 1
0.8833 0.416 0.23263 0.183137 b

g.9 d.406 0.22435 0.18165 1
0.9166 0.406 0.21641 0.188959 1
0.9333 0.397 0.20871 0.18829 1

0.95 0.387 0.20128 0.18572 1
0.9666 0.387 0.19416 0.19284 1
0.9833 0.378 0.18725 0.19075 1

1 0.368 0.18059 0.18741 1
1.2 0.312 0.11701 0.19499 1
1.4 0.255 0.075813 0.17919 1
1.6 0.208 0.049122 0.15888 1

. 1.8 0.17 0.031828 0.13817 1

2 0.141 0.020622 0.12038 1
2.2 0.113 0.013362 0.099638 1
2.4 0.085 0.0086576 0.076342 1
2.6 0.066 0.0056095 0.06039 1
2.8 0.056 0.0036346 0.052365 1

3 0.047 0.002355 0.044645 1
3.2 0.037 0.001525%9 0.035474 1
3.4 0.028 0.00098867 0.027011 1
3.6 0.018 0.00064059 0.017359 1
1.8 0.018 0.00041506 0.017585 - 1

4 0.009 0.00026853 0.0087311 1
4.2 0.0089 0.00017425 0.0088258 1
4.4 0.0039 0.0001129 0.0088871 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.6902E-002
v0 = 1.5814E+000

L L L CLLCIIIDIBDIBDBDB22233 0335333333033 330223330300
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TYPE CURVE DATA

4.87305E-002
1.81370E+000

-
[}

Time Drawdown Time

0.000CE+0Q00 1.820E+00C 5.000E+C00

5.310E-00%
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AQTESOLV RESULTS

Version 1.10 .
Q/03/96 09:20:35 .

TEST DESCRIPTION

Data set........... cclna.dat

Data set title..... Lorencito Canyon CC-1

Company............ Greystone

Project............ 475

Client............. A. P. Maxwell

Location........... Lorencito Canyon

Test date.......... 04/10/986

Test well.......... cc1

Chs. well.......... cCl

Knowns and Constants:
No. of data points.................. 187
Radius of well casing............... 0.333
Radius of well.......... ... ... ...... 0.67
Agquifer saturated thickness......... 5.5
Well screen length.................. 5.5
Static height of water in well...... 5.5
LOg(RE/RW) . ottt e 1.504

. A, B, C.. e 0.000, ©0.000, 1.170

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

R S T r e - r e r r r - Y r r r r¥ - Y s r rN Y Y- Y Y Y - r - r &

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 2.1196E-002 +/- §.5843E-004
y0 = 2.2226E+000 +/- 3.5513E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

""~ighted Residual Statistics:

Number of residuals............... 187
Number of estimated parameters.... 2
Degrees of freedom................ 185
Residual mean. ... ........ ... 0.03182
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Residual standard deviation....... 0.2037
Residual variance. . ............... 0.04149

iel Residuals:

. Time OCbserved Calculated Residual Weight
0.0033 2.829 2.2124 0.61661 1
0.0066 2.876 2.2022 0.67379 1

0.01 2.838 2.1918 0.64624 1
0.0133 2.782 2.1817 0.60033 1
0.0166 2.734 2.171¢6 0.56237 1

0.02 2.687 2.1613 0.525867 1
0.02313 2.64 2.1514 0.48863 1
0.02686 2.592 2.1415 0.45053 1

0.03 2.555 2.1313 0.42369 1
0.0333 2.507 2.1215 0.3855 1
0.0366 2.469 2.1117 0.35727 1

0.04 2.422 2.1017 0.32028 1
0.0433 2.384 2.092 0.29196 1
0.0466 2.346 2.0824 0.26359 1

0.05 2.29 2.0725 0.21747 1
0.0533 2.261 2.063 0.19801 1
0.0566 2.223 2.0535 0.16951 1

0.06 2.185 2.0438 0.15125 1
0.0633 2.148 2.0343 0.11366 1
0.0666 2.11 2.025 d.085022 1

0.07 2.072 2.0154 0.056626 1
0.0733 2.044 2.0061 0.037905 1
0.0766 2.015 1.5969 0.018141 1

. 0.08 1.987 1.9874  -0.00038794 1
0.0833 1.959 1.9782 -3.019238 1
0.0866 1.93 1.5691 -0.039131 1

0.09 1.94 1.9598 -0.019791 1
0.0933 1.873 1.9508 -0.077768 1
0.0966 1.854 1.9418 -0.087787 1

0.1 1.817 1.9326 -0.11558 1
0.1033 1.807 1.9237 -0.11668 1
0.1066 1.788 1.9148 -0.12682 1

0.11 1.76 1.9057 -0.14574 1
0.1133 1.741 1.897 -0.155%7 1
0.1166 1.731 1.8882 -0.15723 1

0.12 1.713 1.8793 -0.16628 1
0.1233 1.694 1.8706 -0.176613 1
0.1266 1.684 1.862 -0.17801 1

0.13 1.6865 1.8532 -0.18818 1
0.1333 1.656 1.8447 -0.18865 1
0.1368 1.646 1.8362 -0.19016 1

0.14 1.627 1.8274 -0.20045 1
0.1433 1.618 1.815 -0.20104 1
0.1466 1.608 1.8107 -0.20266 -1

0.15% 1.599 1.8021 -0.20307 1
0.1533 1.589 1.7938 -0.20478 1
0.1566 1.58 1.7855 -0.20552 1

0.1s 1.571 1.777 -0.20605 1
0.1633 1.561 1.768% -0.20787 1

. 0.1666 1.552 1.7607 -0.20872 1

G.17 1.542 1.7524 -0.21037 1
0.1733 1.533 1.7443 -0.2113 1
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.17866

0.18

.1833
.1866

0.19

.1933
.1966

0.2

.2033
.2066

0.21

L2133
L2166

0.22

.2233
.2266

0.23

L2333
.2366

0.24

.2433
.2466

G.25

.2533
.2566

0.26

.2633
.2666

0.27

.2733
.2766

0.28

.2833
.2866

0.29

.2933
.2966

0.3

3033
3066

0.31

03133
.3166

0.32°
.3233
.3266

0.33

.3333

0.35

.3666
.3833

0.4

4166
4333

0.45

.4666
.4833

0.5

5166
5333

.533
.523
.514
.504
.504
.495
.485
.485
476
.466
.466
.457
.457
.448
.448
.438
.429
.429
.419
.419
1.41
1.41
1.4
.391
.391
.381
.381
372
.372
.362
.362
.353
.353
.353
.343
.343
L334
.334
.325
.325
. 315
.315
.3086
.306
.306
.296
.296
.287
.287
.268
.2489
1.23
L2111
.202
.183
.164
.154
.135
.126
.116
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1.7363
1.728
1.7201
1.7122
1.704
.6962
.6884
.6804
.6726
.6649
1.657
1.6494
1.6418
1.634
1.6265
1.618
1.6113
1.6039
1.5965
1.589
.5817
.5744
.5669
.5597
.55825
.5451
1.538
1.5131
.5237
.5167
.5097
.5025
.4956
.4887
.4817
.4748
.4681
.4611
.4544
.4477
.4408
.4342
.4276
.4208
.4143
.4077
L4011
.3948
.3624
.3312
.3004
L2704
.2413
L2126
L1846
.1575%
.1307
.1046
.0793
.0544

e S S

HEHEPHRP
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-0.20327
-0.20504
-0.20608
-0.20816
-0.230004
-0.2012
-0.20339
-0.18538
-0.19664
~0.19894
-0.19105
-0.19242
-0.18482
-0.18604
-0.27851
-0.18103
-0.18235
-0.174823
-0.17754
-0.16997
-0.17166
-0.168437
-0.16691
-0.16869
-0.18151
-0.1le4l5
-0.15703
-0.15895
-0.15169
-0.15468
-0.14768
-0.145953
-0.14262
-0.13573
-0.13867
-0.13185
-0.13406
-0.12709%9
-0.12837
-0.12267
-0.12581
-0.11917
-0.12157
-0.1148
-0.10826
-0.11175
-0.10507
-0.10762
-0.075428
-0.0631638
-0.051442
-0.040425
-0.030275
-0.010625
-0.0016351
0.0065465
0.023263
0.030362
0.046708
0.06162
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0.55

.5666
.5833

0.6

6166
6333

0.65

.6666
.6833

0.7

7166
7333

0.75

. 7666
. 7833

0.8

8166
18133

0.85

. 8666
.8833

0.9

9166
9333

0.95

.9666
.9833
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~1

1.097
1.088
1.069
1.05
.041
.031
.022
.012
.0403
.984
.974
.965
.9586
. 946
.937
.927
.918
.899
.889
0.88
0.87
.861
.851
.842
.832
.823
.814
.804
.728
.634
.558
.492
.435
.388
0.34
.302
.274
.246
.217
.198
.179
.16
.151
132
.123
.113
.104
.094
.094
.085
.075
.075
.066
.066
.066
.056
.056
.056
.056
.047

QOO0 0O0OCOoO0O0OO0OHPFEH M-

OO OO OO QOO0 OO0 OO0 0

OO0 000000000 OO0 000

OO0 O0OO0

OO0 O0O00OC0C

1.03
1.0064
.98318
.96049
.93845
.91679
.89562
.87507
.85488
.83514
.81598
.79715
.77875
.76088
.74332
.72616
0.7095
0.69312
0.67712
0.66159
0.64632
0.6314
.61691
.60287
.58876
.57525
.56197
0.549
0.41506
0.3138
0.23725
0.17937
0.13561
0.10252
.077511
.058601
.044305
.033496
.025324
.019146
.014475
.010943
.0082737
.0062552
.0047291
.0035754
.0027031
.0020436
.0015451
.0011681

QDO C OO0 OO0 OO0

oNeNeNole

[n o B o o s 0 4 Y o

.00088314
.00066768
.00050479
.00038164
.00028853
.00021814
.00016492
.00012469

9.4268E-005

7.127E-005

GW-6-9

Qo OoOQ

OOoCOOQ

OO0 000O00O00O00O000o

.066957
.081591
.085821
.098515
.10255
.11421
.12638
.13693
.14812
.14886
.15802
.16785
.17725
.18512
.19368
.20084
0.2085
0.20588
0.21188
0.21841
0.22368
0.2296
.23409
.23933
.24324
.24775
.25203

0.255
0.31294

0.3202
0.32075
0.31263
0.29939
0.28548
0.26249
0.2434
0.2297
0.2125
.19168
.17885
.16453

OO0 O0O0O00ODOoOoO0O

.14273
.12574
.11827
.10942
0.1013
.091956
.092455
.083832
074117
.074332
.065495
.065618
.065711
.055782
.055835
.055875
.0558906
.046929

OO0 000

.14906 -
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7.6 0.047 5.3882E-~005 0.0469486 1
7.8 0.047 4.0737E-006% C.046959 1
8 0.047 3.0799E-005 0.046969 1
8.2 0.047 2.3285E-005 0.046977 1
8.4 0.047 1.7604E-005 0.046982 1
. 8.6 0.047 1.3309E-005 0.046987 1
8.8 0.037 1.0062E-005 0.03699 1
9 0.037 7.5074E-006 0.036992 1
9.2 0.037 5.7515E-006 0.036994 1
9.4 0.037 4.3483E-006 0.036996 1
9.6 0.037 3.2875E-006 0.036997 1
9.8 0.037 2.4854E-006 0.036998 1
10 0.037 1.8791E-006 0.036998 1
11 0.037 4.6414E-007 0.037 1
12 0.037 1.1465E-007 0.037 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.1196E-002
y0 =  2.2226E+000

K<L CCDPIDOIIDIDDPIDIIIBBID2332233533323020035000>

.31-: CURVE DATA

K = 2.11958E-002
y0 = 2.22262E+000
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 2.223E+000 1.200E+001 1.146E-007
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AQTESOLV RESULTS

’ Version 1.10
/12/96

TEST DESCRIPTION

Data set........... cwcln.dat

Data set title..... Lorencito Canyon CWCl

Company....«....... Greystone

Project....ciccuvne 475

Client.....ivvvueen A. P. Maxwell

Location.....,...... Lorencito Canyon

Test date.......... 04/10/96

Test well.......... CWC-1

Obs. well.......... CWC-1

Knowns and Constants:
No. of data points........ e 186
Radius of well casing.......... ceees 0.333
Radius of well....iiieeerennnonacsns 0.67
Aquifer saturated thickness....... .. 5
Well screen length.e...cveeeeerrennnns 5
Static height of water in well...... 5
Log(Re/RW)...... seeseasseseanns eeees 1.436

.A, B, Covveerrnnnnnnn v e s esannsnn s . ©0.000, 0.000, 1.114

08:43:43

ANALYTICAL METHOCD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate std. Error
K = 2.2084E-0Q2 +/- 4.0383E-004
Y0 = 1.5280E+000 +/~- 9.8334E-003

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

= ghted Residual Statistics:

.Number of residuals..... e ee s 186
Number of estimated parameters.... 2
Degrees of freedom.........ccco.-.. 184
Residual mean......c.cceuvee veeess 0.01627
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Residual standard deviatien
Residual variance

bel Residuals:

0.02
0.0233
0.0266

0.03
0.0333
0.0366

0.04
0.0433
0.0466

0.05
0.0533
0.0566

0.06
0.0633
0.0666

0.07
0.0733
0.0766

0.08
0.0833
0.0866

0.09
0.0933
0.0966

0.1
0.1033
0.1066

0.11
0.1133
0.1166

0.12
0.1233
0.1266

0.13
0.1333
0.1366

0.14
0.1433
0.1466

0.15
0.1533
0.1566

0.16
0.1633
0.1666

0.17
0.1733

Observed

0.05655
0.003198

Calculated

1.3425
1.3364
1.3301
1.324
1.318
1.3117
1.3058
.2998
1.2937
1.2878
1
1

=

.2819
.2759
1.27
1.2642
1.2583
1.2525
1.2468
1l

Residual
-0.37601
0.046941
0.045065
0.041948
0.048799
0.055825
0.062612
0.06936%9
0.076298
0.073992
0.080656
0.087489
0.094091
0.090663
0.088402
0.075913
0.072394
0.070041
0.066462
0.053854
0.051409
0.048742
0.045046
0.042511
0.038756
0.035973
0.032349
0.029509

0.02564
0.022928
0.019003

0.01605
0.012251

0.0092419
0.0062055
0.0023214
-0.00077018
0.0051113
0.0011429

-0.0020301

-0.0062296

-0.0092811

-0.0035343

-0.0078138

-0.010947

-0.01528
-0.018638
-0.012852
-0.017263
-0.020699
~-0.024992

-0.01948

FRE PR RRPREFEREPPRPRPREPFRRPRRERPHEFPRPPRPRPRPRPRPRRERRERERPERREPRPRPRFPRRPRERRRRPR (R P



0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.1966
0.2
0.2033
0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333

1.173
1.164
1.154
1.154
1.145
1.135
1.135
1.126
1.116
1.116
1.107
1.107
1.097
1.088
1.088
1.078
1.069
1.069
1.059
1.059

1.05

1.05
1.041
1.031
1.031
1.022
1.022
1.012
1.012
1.003
0.993
0.993
0.993
0.984
0.974
0.974
0.965
0.965
0.955
0.955
0.955
0.946
0.9386
0.936
0.927
0.927
0.927
0.918
0.908
0.88%

0.87
0.851
0.832
0.823
0.804
0.785
0.766
0.757
0.738
0.719

1.1986
1.1904
1.1849
1.1795

1.174
1.1686
1.1633
1.1578
.1525
.1472
.1418
.1366
1314
.1261
1.121

1.1159

l1.1106

1.1055

1.1005

1.0953

1.0903

1.0853

1.0802

1.0753

1.0704

1.0653

1.0605

1.0556

1.0507

1.0459

1.0411

1.0362

1.0315

1.0267

1.0219

1.0172

1.0126

1.0078

1.0032
0.99865
0.99395
0.98941
0.98489
0.98025
0.97578
0.97132
0.96675
0.96234
0.%403
.91889
.89785

(S A S W

.85732
.83769
.81851
.79987
.78156
.76366
.74628
.72919
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.87729

-0.022993
-0.026365
-0.030929
-0.025517
~0.028967
-0.033605
-0.028268
-0.031794
=0.036507
~0.031243
-0.034845
-0.02963
-0.034439
-0.038115
-0.032972
-0.037852
-0.041602
-0.036529
-0.04148
-0.036302
=0.0403
-0.03532
-0.039214
-0.04428
-0.039269
-0.043333
-0.038467
-0.043624
=0.038657
-0.042858
-0.048082

- =0.043183

=0.038451

-0.04274
~0.047909
-0.043242
-0.0475%6
-0.042831
-0.048228
-0.043646
=0.038947
-0.043408
-0.048889
-0.044255
-0.048778
-0.044321
-0.039751
-0.044336
-0.032299
-0.029894
-0.027852
-0.026292
-0.025321
-0.014689
-0.014507
-0.014874
-0.015558
0.0066607
0.0082768
-0.010188

FRPRFPRRERRBPRRPRPPRPRRPHEFRRERERFRFRPRPRRPRFPRRFRERERFERRRPRPRPRERPRPRRRRPRRRPRPHRRPRRBERPBREPRRFRP &



0.55
0.5666
0.5833

0.6
0.6166
0.6333

0.65
0.6666
0.6833

0.7
0.7166
0.7333

0.75
0.7666
0.7833

0.8
0.8166
0.8333

0.85
0.8666
0.8833

0.9
0.9166
0.9333

0.95
0.9666
0.9833

HHEeP

MNNoN

W W W W
Y

N
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0.709

0.69
0.681
0.672
0.653
0.643
0.634
0.624
0.605
0.596
0.586
0.577
0.567
0.558
0.548
0.539

0.53

0.52
0.511
0.501
0.492
0.482
0.473
0.463
0.454
0.454
0.444
0.435
0.369
0.312
0.265
0.227
0.189

0.17
0.151
0.132
0.123
0.113
0.104
0.094
0.085
0.085
0.075
0.075
0.075
.066
.066
.066
.066
.066
.066
0.056
0.056
0.056
0.056
0.056
0.056
0.056
0.056
0.056

COO0O00C

0.71249
0.69627
0.68033
0.66475
0.64962
0.63474
0.6202
0.60609
0.59221
0.57865
0.56547
0.55252
0.53987
0.52758
0.5155
0.5037
0.49223
0.48096
0.46995
0.45925
-44873
.43846
. 42847
41866
.40908
.39976
.39061
.38166
0.2892

0.21913

0.16604

0.12582

0.095333

0.072237

0.054736

0.041475

0.021426

0.022813

0.018044

0.013672

0.01036
0.0078498

0.005948

0.004507

0.003415
0.0025877
0.0019607
0.0014857
0.0011258
0.00085302
0.00064636
0.00048976
0.00037111
0.0002812
0.00021307
0.00016145
0.00012233

OO0 O0OO0O0O0O0

9.2696E-005
7.0238E-005
5.3221E-005
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-0.0034897
-0.0062707
0.000673432
0.0072525
0.0033846
0.0082604
0.013796
0.017914
0.012793
0.017354
0.020526
0.024475
0.027127
0.030417
0.032498
0.035303
0.037769
0.039041
0.041054
0.041752
0.043269
0.043544
0.044525
0.044337
0.044924
0.054236
0.053391
0.053335
0.079802
0.092867
0.098557
0.10118
0.093667
0.097763
.096264
.090525
.091574
.189187
. 085956
.080328
0,07464
0,07715

OO0 0000

.070493
.071585
.063412
.064039
0.064514
0.064874
0.065147
0.065354

0.05551
0.055629
0.055719
0.055787
0.055839
0.055878
0.055907

0.05593
0.055947

QOO0 0O

.069052-
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7.6 0.056 4.0327E-005 0.05596 1
7.8 0.056 3.0557E-005 0.055969 1
8 0.056 2.3154E-005 0.055977 1
B.2 0.056 1.7544E-005 0.055982 1
8.4 0.056 1.3294E-005 0.055987 1
. 8.6 0.056 1.0073E-005 0.05599 1
8.8 0.056 7.6326E-006 0.0555892 1
9 0.056 5.7835E-006 0.055994 1
9.2 0.056 4,3823E-006 0.0559%96 1
9.4 0.056 3.3206E-006 0.055997 1
9.6 0.056 2.5161E-006 0.055997 1
9.8 0.056 1.9065E-006 0.055998 1
10 0.056 1.4446E-006 0.055999 1
11 0.056 3.6084E-007 0.056 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.2084E-002
yo = 1.5280E+000

CCLCLLLECCLECCELLCELL LKL LK LKL LK LKLI DI D IIDDODDDIIOD D222 2205555>>

. E CURVE DATA

K = 2.20837E-002
y0 = 1.52798E+000
Time Drawdown Time Drawdown Time Drawdown

—— g —— - —— - - — . ——— o —— - ——— — ——— o — ——— —— - —— - — -

0.000E+000 1.52BE+000 1.500E+001 1.405E-0Q¢%

GW-6-15
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AQTESOQLYV RESULTS
Version 1.10

06/12/96 09:08:09

TEST DESCRIPTION

Data set....... .... Cwc2n.dat

Data set title..... Lorencito Canyon CWC2
COmMpaNY.......s.... Greystone
Project......ce0uu. 475

Client...... ceesess A. P. Maxwell

Location........... Lorencito Canyon
Test date.......... 04/10/96

Test well.......... CWC-2

Obs. well.......... CWC-2

Knowns and Constants:

No. of data points.....¢..vvevvues.. 188
Radius of well casing.......... eeses 0.333
Radius of well......co0eun cesteaasss 0.67
Aquifer saturated thickness......... 3.5
Well screen length...... tesesssseaces 3.5
Static height of water in well...... 3.5
LOG(RE/RW) v et v s nsessnnsetsncnasansns 1.194
.A, B, Cuotirnnneonnoconnnansanns ee... 0.000, 0.000, 0.900

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate 5td. Error
K = 1.5779E-002 +/- 9.5213E-004
Y0 = 2.1365E+000 +/=- 3.5007E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

.'ghted Residual Statistics:

Number of residuals.......cee0...., 188
Number of estimated parameters.... 2
Degrees of freedomM.....¢cc0ves.s0. 186
Residual mean....cceeesssassaneses 0.0888



Residual standard deviation

Residual variance

Time Observed
0.0033 1.78
0.0066 1.941

0.01 2.423
0.0133 2.433
0.0166 2.423

0.02 2.405
0.0233 2.386
0.0266 2.357

0.03 2.338
0.0333 2.329
0.0366 2.31

0.04 2.291
0.0433 2.281
0.0466 2.253

0.05 2.244
0.0533 2.225
0.0566 2.215

0.06 2.196
0.0633 2.187
0.0666 2.168

0.07 2.158
00,0733 2.149
0.0766 2.13

. 0.08 2.121
0.0833 2.102
0.0866 2.092

0.09 2.083
0.0933 2.064
0.0966 2.064

0.1 2.045
0.1023 2.035
0.1066 2.026

0.11 2.007
0,1133 1.997
0.1166 1.988

0.12 1.979
0.1233 1.969
0.1266 1.96

0.13 1.95
0.1333 1.941
0.1366 1.931

0.14 1.912
0.1433 1.903
0.1466 1.903

0.15 1.893
0.1533 1.884
d.1566 1.874

0.16 1.865

. 0.1633 1.855
0.1666 1.837

0.17 1.837

0.1733 1.827

0.2356
0.05553

Calculated

2.0492
2.0436
2.0379
2.0322
2.0266
2.021
2.0153
2.0098
2.0042
1.9985
1.9931
1.9876
1.5819
1.9765
1.9711
1.9655
1.9601
1.9547
1.9491
1.9438
1.9384
1.933
1.9276
1.9223
1.9169
1.9116
1.9064
1.901
.8957
.8905
.8852
1.88
.8748
.8695
.8644
. 8592
1.854
1.8489

el

el ]

GW-6-17

Residual

-0.35062
-0.18376
0.30426
0.32008
0.31589
0.30386
0.29064
0.2674
0.25432
0.25105
0.23776
0.22463
0.22031
0.192798
0.1948
0.18143
0.17705
0.16382
0.16041
0.14698
0.14271
0.13925
0.12577
0.12245
0.10895
0.10443
0.10106
0.087505
0.092939
0.079522
0.074926
0.071315
0.057852
0.053211
0.049555
0.046046
0.04136
0.03766
0.033105
0.029376
0.024631
0.011031
0.007258
0.01247

0.0078252
0.0040083
-0.000822381
-0.0045122
-0.0093722
-0.022246

-0.016958

=0.,021882
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0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.1966
0.2
0.2033
0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333

l1.818
l1.808
1.799
1.789
1.78
1.77
1.761
1.751
1.742
1.742
1.732
1.723
1.713
1.704
1.704
1.695
1.685
l.876
l1.666
l1.666
1.657
1.647
1.638
1.628
1.628
1.619
1.609
1.6
1.6
1.59
1.581
1.581
1.571
1.562
l.562
1,553
1.543
1.543
1.534
1.524
1.524
1.515
1.515
1.505
1.496
1.496
1.486
1.477
1.467
1.439
1.42
1.392
1.373
1.354
1,325
1.306
1.287
1.278
1.259
1.24

1.8438
1.8386
1.8335
1.8285
1.8233
1.8183
1.8133
1.8082
1.8032
1.7982
1.7931
l1.7882
1.7833
l1.7782
1.7733
1.7685
1.7635
1.7586
1.7538
1.7488

1.744
1.7392
1.7343
1.7295
1.7248
1.7199
1.7151
1.7104
1.7056
1.7009
l.6962
1.6914
1.6868
1.6821
1.6774
1.6727
l.6681
1.6634
1.6588
1.8543
1.6496
1.6451
1.6405
1.6359
1.6314
1.6269
1.6223
l1.6178
1.5955
1.5735
1.5517
1.5303
1.5092
1.4883
1.4678
1.4476
1.4275
1.4078
1.3884
1.3692

GW-6-18

-0.025799
-0.030576
-0.034521
-0.03948
-0.043301
-0.048288
-0.052289
-0.057152
-0.061181
-0.056223
-0.06113
-0.0652
-0.070283
-0.074232
-0.069343
-0.073467
-0.078458
-0.082609
-0.087774
-0.082807
-0.086998
-0.092203
-0.096277
-0.10151
-0.096754
~0.10087
~0.10614
-0.11042
-0.10558
~0.11089
-0.11521
-0.11041
-0.11576
-0.12012
-0.11536
-0.11974
-0.12515
-0.12042
-0.12485
-0.13029
~0.1256
~0.13006
~0.12554
-0.13089
-0.1354
-0.13091
-0.1363
-0.14084
-0.12846
-0.13451
-0.13174
-0.13827
-0.13623
-0.13434
-0.14275
-0.14156
-0.14053
-0.12978
-0.12942
-0.12921
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0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0

0.
0.

0.55
5666
5833

0.6
6166
6333
0.65
6666
6833

0.7
7166
7333
0.75
7666
78313

0.8
8166
8333
0.85
8666
8833

0.9

.9166
0.

$333
0.95
9666
9833

UOOIU &b dd WQWWW NN e
L] - [ ] L] L] [ ] - L] L] [ ] . - - [ ] - - L) . -
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BN AJOARRNANORLNVEADLEN DAL WORAMLENONORNLE N
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1.221
1.202
1.193
1.174
l1.164
1.145
1.136
1.126
1.117
1.098
1.089
1.079

1.06
1.051
1.041
1.032
1.022
1.013
1.0013
0.994
0.994
0.984
0.975
0.965
0.956
0.947
0.947
0.937

0.88
0.823
0.776
0.748

0.71
0.691
0.672
0.643
0.624
0.615
0.596
0.587
0.568
0.558
0.549
0.539

0.53

0.52
0.511
0.501
0.501
0.492
0.482
0.473
0.473
0.464
0.454
0.454
0.445
0.445
0.435
0.435

1,127
1.1114
1.09861

1.081

1.066
1.0513
1.0368
1.0225
1.0083

0.99446
0.9807
0.96713
0.95383
0.94063
0.92762
0.78506
0.66441
0.5623
0.47589
0.40275
0.34086
0.28847
0.24414
0.20662
0.17487
0.14799
0.12525
C.10e6
0.08971
0.075923
0.064255
0.05438
0.046023
0.038%85
0.032964
0.027898
0.023611
0.019982
0.016911
0.014312
0.012113
¢.010251
0.0086759
0.0073425
0.0062141
0.0052591
0.0044509

GW-6-19

-0.12926
-0.12969
=0.12027
-0.1211
-0.11328
-0.11461
-0.10618
-0.0939099
-0.091148
-0.093432
-0.086045
-0.079787
-0.082754
-0.076036
-0.070443
-0.064064
-0.058989
-0.053032
-0.048283
-0.042823
-0.028478
=0.024331
-0.019462
-0.015702
-0.011133
-0.0068314
0.006366
0.0093807
0.094939
0.15859
0.2137
0.27211
0.30725
0.35014
0.38353
0.39886
0.41738
0.44013
0.44801
0.46175
0.462
0.46829
0.47308
0.47474
0.47562
0.47398
0.47205
0.46804
0.4731
0.46839
0.46202
0.45609
0.45869
0.45189
0.44375
0.44532
0.43766
0.43879
0.42974
0.43055
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7.6 0.426 0.0037669 0.42223 1
7.8 0.426 0.003188 G.42281 1
8 0.416 0.002698 0.4133 1
8.2 0.416 0.0022834 0.41372 1
8.4 0.407 0.0019325 0.40507 1
. 8.6 0.407 0.0016355 0.40536 1
8.8 0.397 0.0013842 0.39562 1
9 0.397 0.0011714 0.39583 1
9.2 0.397 0.0009914 0.39601 1
9.4 0.388 0.00083904 0.38716 1
9.6 0.388 0.0007101 0.38729 1
9.8 0.378 0.00060087 0.3774 1l
10 0.378 0.00050861 0.37749 1
11 0.369 0.00022083 0.36878 1
12 0.35 9.5879E-005 0.3499 1
13 0.34 4,1628BE-005 0.33996 1

= 11— — 1 — s EET oSS E=EmEET

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.7231E-002
y0o =  2.0384E+000

< LLLLLLLLLLLLLLLL LKL LLCLLLL LKL LKLKKKKLED DD DD 02000 2D2 5303022222220 33 033502302000

TYPE CURVE DATA

K = 1.72314E-0Q02
yG = 2.03838E+000
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 2.038E+000 1.300E+001 1.464E-005

GW-6-20
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AQTESOLV RESULTS

, Version 1.10
6/11/96 15:00:40

TEST DESCRIPTION

Data set........... jcln.dat

Data set title..... Lorencito Canyon JC-1
Company.....-+».:... Greystone
Project.....vc0vv.. 475

Client.......0vv.... A. P. Maxwell

Location........... Lorencito Canyon

Test date.,......... 04/10/96

Test well.......... JC-1

Obs., well.......... JC-1

Knowns and Constants:
No. of data points.....vcvevnvveesss 191
Radius of well casing...c.veeeeeenens 0.333
Radius of well.......ccvvvveversoaas 0.67
Aquifer saturated thickness......... 3
Well screen length..... P |
Static height of water in well...... 3
LOg(RE/RW)} v v eviseessansonnesarnnsee 1,092
A, B, C.tivsertnrvesersnsarssssessassess 0.000, 0.000, 0.813

ANALYTICAL METHOD

Bouwer~Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate std. Error
K = 2.6374E-003 +/- 2.6025E-004
yo = 7.2651E-Q01 +/- 1.4093E~-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

'. ghted Residual Statistics:

Number of residuals.......ccceuuu. 191
Number of estimated parameters.... 2
Degrees of freedom.........cc00v.n 189
Residual MeaN. ..+t cerverennsanass .. 0.004069

GW-6-21



Residual standard deviation
Residual variance..... et e

- ¥

. el Residuals:
Time

0.02
0.0233
0.0266

0.03
0.0333
0.0366

0.04
0.0433
0.0466

0.05
0.0533
0.0566

0.06
0.0633
0.0666

0.07
0.0733
0.0766

@
0.0833
0.0866

0.09
0.0933
0.0966

0.1
0.1033
0.1066

0.11
0.1133
0.1166

0.12
0.1233
0.1266

0.13
0.1333
0.1366

0.14
0.1433
0.1466

0.15
0.1533
0.1566

0.16

. 0.1633
0.1666

0.17

0.1733

....... 0.1519
0.02307

Calculated

0.7262
0.72589
0.72556
0.72525
0.72494
0.72462
0.72431
0.72399
0.72367
0.72336
0.72305
0.72273
0.72242

0.7221
0.72178
0.72147
0.72116
0.72084
0.72053
0.72022

0.7199
0.71959
0.71928
0.71896
0.71865
0.71834
0.71802
0.71771

0.7174
0.71708
0,71678
0.71647
0.71615
0.71584
0.71553
0.71521
0.714%21

0.7146
0.71428
0.71397
0.71366
0.71335
0.71304
0.71273
0.71242
0.71211
0.7118
.71149
.71118
.71087
.71056
.71025

GW-6-22

OO0 O0O0

Residual

0.2948
0.76811
0.53244
0.53275
0.50406
0.47638
0.43869
0.41101
0.39233
0.36364
0.33595
0.30827
0.28958

0.2709
0.24222
0.23353
0.20584
0.20616
0.18747
0.17778

0.1691
0.15041
0.14072
0.12204
0.10335

0.094659

0.085978

.086288

.076597

.067915

.068225

.049533

0.049852
0.04016

0.031469

0.031787

0.022095

0.013403
0.01372

Low I oo B e Y Y i

0.0040281
0.0043358
0.0046527
=0.004039%%
-0.013733
-0.0034161
-0.013109
-0.012802
-0.021486
-0.021179
-0.020873
-0.020557
-0.039251
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0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.1966
0.2
0.2033
0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3
0.3033
0.3066
g.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333

0.681
0.662
0.662
0.662
0.662
0.652
0.652
0.652
0.652
0.643
0.643
0.643
0.643
0.633
0.633
0.633
0.633
0.624
0.624
0.624
0.624
0.624
0.614
0.614
0.614
0.614
0.614
0.605
0.605
0.605
0.605
0.605
0.605
0.595
0.595
0.595
0.595
0.595
0.595
0.595
0.595
0.586
0.586
0.586
0.586
0.586
0.586
0.586
0.595
0.595
0.586
0.586
0.577
0.577
0.577
0.577
0.567
0.567
0.567
0.567

.70994
. 70963
.70932
.70902
0.7087
0.7084
0.70809
0.70778
0.70747
0.70717
0.70685
0.70655
0.70624
0.70593
0.70563
0.70532
0.70501
0.70471
0.7044
0.70409
0.70379
0.70348
0.70317
0.70287
0.70256
0.70225
0.70185
0.70165
0.70134
0.70103
0.70073
0.70042
0.70012
0.69982
0.69951
0.6992
0.6989
0.69859
0.69829
0.69799
0.65768
0.69738
0.69708
0.69677
0.69647
0.69617
0.69586
0.69556
0.69404
0.69254
0.69103
0.68953
0.68803
0.68653
0.68504
0.68355
0.68206
0.68058
0.6791
0.67762

[« Relale)

GW-6-23

0.028945
~0.04763
0.047324
.047018
.046703
.056398
.056092
. 055778
.055473
.064168
.063854
.063549
.063245
.072931
072627
.072323
~0.07201
0.080706
0.080402
0.080089
0.079786
0.079483
-0.08917
0.088867
0.088564
0.088252
~0.08795
0.096647
0.096336
0.096023
0.095731
-0.09542
0.095118
~0.10482
~0.10451
-0.1042
-0.1039
~0.10359
~0.10329
-0.10299
~0.10268
~0.11138
~0.11108
~0.11077
~0.11047
-0.11017
~0.10986
~0.10956
0.099044
0.097541
~0.10503
~0.10353
~0.11103
~0.10953
~0.10804
-0.10655
~0.11506
-0.11358
-0.1121
~0.11062

[eNeleloReleNeNeloleNoleNe
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0.55
0.5666
0.5833

0.6
0.6166
0.6333

0.65
0.6666
0.6833

0.7
0.7166
0.7333

0.75
0.7666
0.7833

0.8
0.8166
0.8333

0.85
0.8666
0.8833

0.9
0.9166
0.9333

0.95
0.9666
0.9833

PR

[WA I % B % U% [ VI VI SN ]
. & & * &« 8 = a0 & = .
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Bob s

(LS R )]

~ 0~

0.558
0.558
0.558
0.558
0.548
0.548
0.548
0.548
0.548
0.548
0.539
0.539
0.539
0.539
0.539
0.539
0.529
0.529
0.529
0.529
0.529
0.529

0.52

0.52

0.52

0.52

0.52

0.52

0.51
0.491
0.482
0.472
0.463
0.454
0.444
0.444
0.435
0.425
0.425
0.416
0.406
0.406
0.397
0.397
0.387
0.387
0.378
0.368
0.368
0.368
0.359
0.359

0.35

0.35

0.35

0.34

0.34
0.331
0.331
0.331

0.67615
0.67468
0.67321
0.67174
0.67029
0.66883
0.66737
0.66593
0.66447
0.66303
0.66159
.66015
.65871
.65728
. 65585
.65442
0.653
0.65158
0.65016
0.64875
0.64734
0.64593
0.64453
0.64312
0.64172
0.64033
0.63894
0.63755
0.6211
0.60509
0.58948
0.57428
0.55947
0.54504
0.53099
0.5173
0.50396
0.490986
0.4783
0.46597
0.45395
0.44224
0.43084
0.419873
0.4089
0.39836
0.38809
0.37808
0.36833
0.35883
0.34958
0.34056
0.33178
0.32322
0.31489
0.30677
0.29886
0.29115
0.28364
0.27633

OO OO0

GW-6-24

-0.11815
-0.116¢€8
-0.11521
-0.11374
-0.12229
~0.12083
-0.11937
=-0.11793
=0.11647
-0.11503
-0.12259
-0.12115
-0.11971
-0.11828
~-0.11685
=0.11542
-0.124
-0.12258
-0.12116
-0.11975
-0.11834
-0.116923
-0.12453
-0.12312
-0.12172
-0.12033
-0.11894
-0.11755
-0.1111
=0.11409
-0.10748
-0.10228
0.096472
0.091045
0.086989
0.073296
0.068956
~0.06596
~0.053299
~0.049965
-0.047949
-0.036242
-0.033838
-0.022727
=0.021904
-0.011359
-0.010086
-0.010078
-0.00032817
0.0091702
0.0094237
0.018439
0.018221
0.026777
0.035112
0.033232
0.041143
0.03985
0.047358
0.054673
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0.331
0.321
0.321
0.321
0.312
0.312
0.312
0.312
0.302
0.302
0.302
0.302
0.293
0.283
0.274
0.264
0.255
0.255
0.264

0.2692
0.26226
0.2555
0.24891
0.24249
0.23624
0.23014
0.22421
0.21843
0.21279
0.20731
0.20196
0.19675
0.17266
0.15151
0.13296
0.11668
0.10239
0.089851

VISUAL MATCH PARAMETER ESTIMATES

0.061799
0.058741
0.065504
0.072093
0.069511
0.075765
0.081857
0.087792
0.083574
0.089206
0.094694
0.10004
0.096248
0.11034
0.12249
0.13104
0.13832
0.15261
0.17415

PRERRPPRPPRPRRRMERRRBRRRPR PP

Estimate
K = 1.7999E-003
y0 = - 5,5839E-001

L L L LK LLLL LKL LLLKLKKKKPDZODDODDBDDD23530D3 3232233203032 00>D>>

TYPE CURVE DATA

K = 1.79988E-003
y0 = 5.58387E-001
Time Drawdown Time Drawdown Time Drawdown
0.000E+000 5.584E=-001 1.200E+001 1.916E-001

GW-6-25
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AQTESOLYV RESULTS

; Version 1.10
!/11/96 13:05:50

TEST DESCRIPTION

Data set......vs... lcln.dat

Data set title..... Lorencito Canyon LC-1

Company.:.ss...«.+... Greystone

Project...eeevenan 475

Client............. A. P. Maxwell

Location........... Lorencito Canyon

Test date......... . 04/10/96

Test well.......... LC1

Obs. well.......... LC1

Knowns and Constants:
No. of data points...... e e ia e e 187
Radius of well casing............ ... 0.333
Radius of well....cvvveeeanvenssaass 0.67
Aquifer saturated thickness........ . 5.5
Well screen length........ s . 5.5
Static height of water in well...... 5.5
LOG({RE/RW) ¢ et vvvnseasencnnacannannnns 1.504

.A, B, Covvenvnnnnn Ceeeeaans ieveesees 0.000, 0.000, 1.170

ANALYTICAL METHOD

Bouwer~Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 8,2854E-004 +/- 7.2708E-005
y0 = 2.3992E+000 +/- 2.6572E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated -~ observed
weighted residual = residual * weight

' ghted Residual Statistics:

.Number of residualsS..cccvecseansas 187

Number of estimated parameters.... 2
Degrees of freedom................ 185
Residual mean....... e tesraaaans .. 0.001427

GW-6-26



Residual standard deviation
Residual variance

. el Residuals:

0.02
0.0233
0.0266

0.03
0.0333
0.0366

0.04
0.0433
0.0466

0.05
0.0533
0.0566

0.06
0.0633
0.0666

0.07
0.0733
0.0766

0.08
0.0833
0.0866

0.09
0.0933
0.0966

0.1
0.1033
0.1066

0.11
0.1133
0.1166

0.12
0.1233
0.1266

0.13
0.1333
0.1366

0.14
0.1433
0.1466

0.15
0.1533
0.1566

0.16
0.1633
0.1666

0.17
0.1733

Observed

0.2996
0.08977

Calculated

2.3965
2.3961
2.3857
2.3952
2.3948
2.3944
2.3939
2.3835
2.393
2.3926
2.3922
2.3917
2.3913
2.3909
2.3904
2.39
2.3896
2.3891
2.3887
2.3883
2.3878
2.3874
2.3869
2.3865
2.3861
2.3856
2.3852
2.3848
2.3843
2.3839
2.3835
2.383
2.3826
2.3822
2.3817
2.3813
2.3809
2.3804
2.38
2.3796
2.3791
2.3787
2.3783
2.3778
2.3774
2.377
2.3765

GW-6-27

Residual

0.66178
0.65221
0.62464
0.59609
0.57752
0.55995
0.51239
0.50383
0.49426
0.4757
0.43913
0.41056
0.37301
0.37344
0.35487
0.31832
0.30875
0.29018
0.26262
0.23405
0.22548
0.21693
0.1883¢6
0.16979
0.16123
0.14266
0.12409
0.11453
0.095962
0.087392
0.068835
0.060264
0.050694
0.032136
0.023566
0.013995
0.0054374
-0.0041334
-0.012704
-0.022262
-0.0308313
-0.039404
-0.048963
-0.048534
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0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.1966
0.2
0.2033
0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333

2.319
2.309
2.309
2.3
2.2
2.29
2.29
2.281
2.281
2.271
2.271
2.262
2.262
2.262
2.252
2.252
2.243
2.243
2.243
2.233
2.233
2.233
2.233
2.224
2.224
2.224
2.21%
2.215
2.215
2.215
2.205
2.205
2.205
2.205
2.196
2.196
2.196
2.196
2.196
2.186
2.1886
2.186
2.186
2.186
2.177
2.177
2.177
2.177
2.177
2.177
2.167
2.158
2.158
2.148
2.139
2.139
2.129
2.129
2.12
2.12

2.3761
2.3757
2.3752
2.3748
2.3744
2.3739
2.3735
2.3731
2.3726
2.3722
2.3718
2.3713
2.3709
2.3705
2.37
2.3696
2.3692
2.3688
2.3683
2.3679
2.3675
2.367
2.3666
2.3662
2.3657
2.3653
2.3649
2.3644
2.364
2.3636
2.3632
2.3627
2.3623
2.3619
2.3614
2.361
.3606
.3601
.3597
.3593
.3588
.3584
2.358
2.3576
2.3571
.3567
.3563
.3558
.3537
.3516
.3494
2.3473
2.3451
2.343
.3409
.3387
.3366
.3345
.3324
2.3302

NN NN

SO \S IS (% B 6 )

GW-6-28

-0.057105
-0.066664
-0.066235
=-0.074807
~0.084366
=-0.083937
-0.083508
-0.092068

-0.09164
-0.10121
-0.10077
-0.10934
-0.10892
=0.108438
-0.11805
-0.11762
-0.12618
-0.12575
-0.12533
-0.13489
-0.12446
-0.13403
-0.1335%
-0.14216
=-0.14174
-0.1413
=0.14987
-0.14944
-0.14901
-0.14858
-0.15813
-0.15771
-0.15729
-0.15686
=0.16542
-0.165
-0.16457
-0.16413
-0.16371
-0.17328
-0.17284
-0.17242
-0.171995
-0.17158
-0.18013
-0.1797
-0.17927
-0.17884
-0.17669
~0.17456
-0.18241
-0.18927
-0.18714
-0.195
-0.20186
-0.19974
-0.2076
-0.20547
-0.21235
-0.21023
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0.55
D.5666
0.5833

0.6
0.6166
0.6333

0.65
0.6666
0.6833

0.7
0.7166
0.7333

0.75
0.7666
0.7833

0.8
0.8166
0.83133

0.85
0.8666
0.8833

0.9
0.9166
0.9333

0.95
0.9666
0.9833

WWWW NNNN PHRPR
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2.3281
2.326
2.3239
2.3217
2.3196
2.3175
2.3154
2.3133
2.3112
2.3091
2.307
2.3049
2.3028
2.3007
2.2986
2.2965
2.2944
2.2923
2.2902
2.2882
2.2861
2.284
2.2819
2.2798
2.2777
2.2757
2.2736
2.2715
2.2468
2.2224
2.1982
2.1743
2.1507
2.1273
2.1042
2.0813
2.0587
2.0363
2.0142
1.9923
1.9706
1.9492
1.928
1.907
1.8863
1.8658
1.8455
~1.8254
1.8056
1.7859
1.7665
1.7473
.7283
.7095
.6909
.6726
.6544
.6364
.6186
1.601

N

GW-6-29

0

-0.2181
-0.21599
-0.22287
-0.22075
=0.22764
-0.23552
-0.23341
-0.24031

-0.2382
-0.24609

~0.244
=0.25089%
-0.24879

-0.2567

=0.2546

-0.2525
-0.25942
-0.25733
-0.26523
-0.26316
=-0.27007
-0.26798
-0.26591
-0.27383
-0.27175
-0.27868
-0.27661
-0.27453
-0.28784
-0.30141
-0.30524
=0.30034

-0.3057
-0.30032
-0.29619
-0.28331
-0.27968

-0.2663
-0.25416
-0.24126

=0.2196
-0.20817
-0,19598
-0,18502
-0.16428
-0.15277
=0.13249
-0.11242
-0.10158
0.081944
0.062526
-0.05332
0.024322
-0.01553
.0030569
0.021442
0.039627
0.048614
0.066406
0.084005
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7.6 1.685 1.5836 0.10141 1
7.8 1.685 1.5664 0.11863 1
8 1.685 1.5493 0.13566 1
8.2 1.685 1.5325 0.15251 1
8.4 1.685 1.5158 0.16917 1
. 8.6 1.675 1.4994 0.17565 1
8.8 1.675 1.483 0.19195 1
9 1.675 1.4669 0.20808 1
9.2 1.675 1.451 0.22402 1
9.4 1.675 1.4352 0.2398 1
9.6 1.675 1.4196 0.2554 1
9.8 1.675 1.4042 0.27084 1
10 1.675 1.3889 0.28611 1
11 1.675 1.315 0.35999 1
12 1.675 1.2451 0.42994 1

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.1278E-003
yo = 2.2924E+000

LKL LKL CKL LKL LLKLELKLKLKLLKLEDIDO OO0 0D00 0020200202302 3322050>

.PE CURVE DATA
K

2.12775E-003
2.29244E+00Q0

g
o
wn

Time Drawdown Time Drawdown Time Drawdown

- ——— . ——— - - —— -y ———— - - —— — — ———— - ——— P ———— - s -

0.000E+000 2.292E+000 2.500E+000 1.614E+000

GW-6-30
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AQTESOLYV RESULTS

Q Version 1.10
/11/96 13:13:25

TEST DESCRIPTION

Data set......c0s0 lc2n.dat

Data set title..... Lorencito Canyon LC-2

Company...«.«..ss+s...» Greystone

Project....... cesss 475

Client....vvsveess. A. P. Maxwell

Location........... Lorencito Canyon

Test date....... ... 04/10/96

Test well.......... L¢2

Obs. well.......... LC2

Knowns and Constants:
No. of data points........ cerentanas 187
Radius of well casing.......ccev.= .. 0.333
Radius of well.......o0vvvunn cseaass 0.67
Aquifer saturated thickness......... 8.5
Well screen length......cviievaaens 8.5
Static height of water in well...... 8.5
Log(Re/RW) ereercunannns st et et s essanas 1.838 .

.A, B, C...... t et s sssansnns tra e e 0.000, 0.000, 1.410

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 1.0405E-001 +/- 1.0784E-003
yo = 1.9793E+000 +/~ 1.4202E-002

ANALYSIS OF MODEL RESIDUALS

rasidual = calculated - cbserved
weighted residual = residual * weight

‘ghted Residual Statistics:

. Number of residuals........cceev.s 187

Number of estimated parameters.... 2
Degrees of freedom........... css.. 185
Residual mMeaN...eerveeecaseosacsnsa 0.01914



Residual standard deviation
Residual variance

2l Residuals:

0.03
0.0333
0.0366

0.04
0.0433
0.0466

0.05
0.0533
0.0566

0.06
0.0633
0.0666

0.07
0.0733

0.0766

t‘l’ 0.08
0.0833

0.0866
0.09
0.0933
0.0966
0.1
0.1033
0.1066
0.11
0.1133
0.1166
0.12
0.1233
0.1266
0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15
0.1533
0.1566
0.16
. 0.1633
0.1666

0.17
0.1733

Observed

....... 0.0398
0.001584

Calculated

1.8691
1.8147
1.7635
1.7137
1.6639
1.6169
1.5712
1.5255
1.4824
1.4406
1.3987
1.3592
1.3208
1.2824
1.2462
1.211
1.1758
1.1426
1.1103
1.078
1.0476
1.018
0.98841
0.9605
0.93338
0.90623
0.88064
0.85578
0.83089
0.80743
0.78463
0.76181
0.7403
0.7193¢
0.69847
0.67875
0.65958
0.6404
0.62232
0.60475
0.58716
0.57058
0.55447
0.53834
0.52314
.50837
.49359
.47965
46611
. 45255
.43977

OO0 0000

GW-6-32

Residual
0.016601
0.19391
0.059268
0.044511
0.027308
0.011143
0.0201286
-0.00021735
0.0074747
0.0035517
-0.011588
=-0.0076944
-0.01519¢9
-0.0058184
-0.014408
-0.025196
-0.0090066
-0.01179
0.002411¢6
0.0066755
-0.0090356
-0.034595
-0.062013
-0.042409
-0.042498
-0.053376
-0.054233
-0.047643
-0.051776
~-0.05489
-0.060427
-0.055628
-0.05181
-0.049299
-0.047394
-0.045474
-0.044751
~0.044584
-0.044403
-0.03532
-0.036747
-0.029161
-0.031581
-0.024469
-0.027345
-0.,022143
-0.016371
-0.020587
-0.016649
-0.012105
-0.0075507
-0.0047718
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0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.1966
0.2
0.2033
0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333

0.426
0.416
0.397
0.388
0.388
0.378
0.369
0.359

0.35

0.34
0.331
0.331
0.321
0.312
0.303
0.303
0.293
0.293
0.284
0.274
0.274
0.265
0.265
0.255
0.246
0.246
0.236
0.236
0.227
0.227
0.227
0.217
0.217
0.208
0.208
0.198
0.198
0.198
0.189
0.189
0.189
0.179
0.179
0.179

0.17

0.17

0.17
0.161
0.161
0.151
0.142
0.132
0.123
0.113
0.113
0.104
0.094
0.094
0.085
0.085

OO0 OoO0OO0O

.42735
.41493
.40321
.39182
.38043
.36969
0.35925
0.3488
0.33895
0.32938
0.3198
0.31077
0.302
0.29321
0.28493
0.27689
0.26884
0.26124
0.25387
0.24649
0.23953
0.23276
0.22599
0.21961
0.21341
0.2072
0.20135
0.19567
0.18998
0.18461
0.1794
0.17418
0.16926
0.16448
0.1597
0.15519
0.15081
0.14642
0.14229
0.13827
0.13425
0.13046
0.12678
0.12309
0.11961
0.11624
0.11286
0.10967
0.09487
0.08214
.071056
.061468
.053219
.046038
.039826
.034482
.029829
.025804
.022341
.019326

GW-6-33

0000 CQCO0O

-0.0013538

0.001074

-0.0062096
-0.0038239
0.0075706

0.008313
0.009752
0.010199
0.011048
0.01062
0.011198
0.020229
0.019004
0.018786
0.018066
0.026112
0.024164
0.031755
0.030132
0.027515
0.034475
0.032238
0.0392007
0.035389
0.03259
0.038796
0.034647
0.040333
0.037023
0.042387

0.0476
0.042817
0.047736
0.043515
0.048299
0.042808
0.047191
0.051576
0.046711
0.050729
0.05475
.048541
052224
.055911
.050387
.053765
.057145
.051331
0.06613
0.06886
.070944
.070532
. 069781
.066962
.073174
.069518
.064171
.068196
.062659
.065674

OO0 OO0 O0O

OO0OO0O0000O0OQOO0O
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0.55
0.5666
0.5833

- 0.6
0.6166
0.6333

0.65
0.6666
0.6833

0.7
0.7166
0.7333

0.75
0.7666
0.7833

0.8
0.8166
0.8333

0.85
0.8666
0.8833

0.9
0.9166
0.9333

0.95
0.9666
0.9833
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0.075
0.075
0.075
0.066
0.066
0.066
0.056
0.056
0.056
0.056
0.056
0.047
0.047
0.047
0.047
0.047
0.047
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.028
0.028
0.028
0.028
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.0138

0.016718
0.014475
0.012522
0.010832
0.0093786
.0081131
.0070183
.0060765
.0052566
.0045472
.0039371
0.0034058
0.0029462
0.0025509
0.00220867
0.0019089
0.0016527
0.0014297
0.0012368
0.0010708
0.00092634
0.00080134
0.00069381
0.00060019
0.0005192
-0.00044953
0.00038887
0.0003364
5.9282E-005
1,0447E-005
1.841E-006
.2443E-007
.7173E-008
.0075E-008
.7755E-009
.1289E-010
5.514E-011
9.717E-012
1.7124E-012
3.0177E-013
5.3179E-014
9.3715E-015
1.6515E-015
2.9103E-01e
5.1288E-017
9.0382E-018
1.5928E-018
2.8068E-019
4.9464E-020
8.7167E-021
1.5361E-021
2.707E-022
4.7705E-023
8.4067E-024
1.4815E-024
.6107E-025
.6008E~-026
.1078E-027
.4288E-027
.5179E-028

COO0O0O00

WHPRPOW

[y s BT N ]

GW-6-34

0.058282
0.060525
0.062478
0.055168
0.056621
0.057887
0.048982
0.049923
0.050743
0.051453
0.052063
0.043594
0.044054
0.044449
0.044793
0.045091
0.045347
0.03557
0.035763
.035929
.036074
.036199
.036306
0.0364
0.036481
0.03655
0.027611
0.027664
0.027941
0.02799
0.017998
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0,018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
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7.6 0.018 4.4372E-029 0.018 1
7.8 0.018 7.8194E-030 0.018 1
'8 0.018 1.378E-030 0.018 1
8.2 0.018 2.4283E-031 0.018 1
8.4 0.018 4.2794E-032 0.018 1
. B.6 0.018 7.5413E-033 0.018 1
8.8 0.018 1.329E-032 0.018 1
9 ¢.018 2.342E-034 0.018 1
9.2 0.018 4,1272E~-035 0.018 1
9.4 0.018 7.2731E-036 0.018 1
9.6 0.018 1.2817E-036 0.018 1
9.8 0.018 2.2587E-037 0.018 1
10 0.018 3.9804E-038 0.018 1
11 0.018 6.765E-042 0.018 1
12 0.018 1.1498E-045 0.018 1

e o o e e it i e e e e e 2 i e e et e e s e o —_————== Oy ———

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.0405E-001
y0 =  1.9793E+000

CLLLLCLCLLLLCCLCLLLCLLLCLLC KKK EKLKLLLLLCKLDDBDDDDI D3OI DD 3D 5233233000

.PE CURVE DATA

K = 8.17168E-002
y0 = 1.37246E+000
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 1.372E+000 5.000E+000 2.162E-015

GW-6-35
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AQTESOLYV RESULTS

, Version 1.10
6/11/96 14:08:18

TEST DESCRIPTION

Data set........... lec3n.dat

Data set title..... Lorencito Canyon LC-3
Company....eses «... Greystone
Project.....c0000.. 475
Client............. A. P. Maxwell
Location..++.+...... Lorencito Canyon
Test date.......... 04/10/96

Test well......... LC3

Obs. well.......... LC3

Knowns and Constants:

No. of data points.......cciivuunns 192

Radius of well casing.....ceevveee.. 0.333

Radius of well...v.iveienonnsnnnnans 0.67

Aquifer saturated thickness......... 3

Well screen length....... O

Static height of water in well ...... 3
LOG(RE/RW) e et v eurenennasaannnseansss 1.092

.A, B, Con... e ieeiieanaa e 0.000, 0.000, 0.813

ANALYTICAL METHOD

Bouwer~Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 2.5527E=003 +/~- 9,4793E-004
yo = 2.7309E-001 +/= 1.9909E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

. ghted Residual Statistics:

Number of residuals.........ccce.v.. 192
Number of estimated parameters.... 2
Degrees of freedom.........ccc... . 190
Residual mean........ Ceeieenasenas 0.003719

GW-6-36



Residual standard deviation
Residual variance.....

. el Residuals:

0.0033
0.0066
0.01
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.0366
0.04
0.0433
0.0466
0.05
0.0533
0.0566
0.06
0.0633
0.0666
0.07
0.0733
0.0766
"I’ 0.08
0.0833
0.0866
0.09
0.0933
0.0966
0.1
0.1033
0.1066
0.11
0.1133
0.1166
0.12
0.1233
0.1266
0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15
0.1533
0.1566
0.16
. 0.1633
0.1666
0.17
0.1733

Observed

....... 0.2154
...... 0.04639

Calculated

0.27298
0.27286
0.27275
0.27263
0.27252
0.2724
0.27229
0.27217
0.27206
0.27194
0.27183
0.27171
0.2716
0.27149
0.27137
0.27126
0.27114
0.27103
0.27091
0.2708
0.27069
0,27057
0.27046
0.27034
0.27023
0.27012
0.27
0.26989
0.26978
0.26966
0.26955
0.26944
0.26932
0.26921
0.2691
0.26898
0.26887
0.26876
0.26864
0.26853
0.26842
0.2683
0.26819
0.26808
0.26796
0.26785
0.26774
0.26762
0.26751
0.2674
0.26728
0.26717

GW-6-37

Residual

0.82402
1.0321
0.97625
0.90937
0.85348
0.7866
0.71171
0.68283
0.67394
0.55106
0.46617
0.42829
0.3814
.32451
.28663
.23974
.19186
.17297
.13509
0.1072
0.060315
0.041428
0.00235404
-0.015343
-0.034231
-0.043118
=0.043002
-0.052889
=0.061777
-0.071661
-0.071548
~0.080436
-0.08032
~-0.080208
-0.090095
-0.08998
~0.089867
-0.089755
-0.09864
-0.098528
~0.098416
-0.0983
-0.098188
-0.098076
-0.097961
-0.097849
-0.097738
-0.097623
-0.0987511
-0.1074
-0.097285
-0.10717
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0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.1966
0.2
0.2033
0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
Q.16
0.16
Q.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.16
0.16
0.16
0.16

.26706
.26695
.26684
.26672
0.26661

0.2665
0.26639
0.26627
0.26616
0.26605
0.26594
0.26583
0.26571

0.2656
0.26549
0.26538
0.26526
0.26515
0.26504
0.26493
0.26482
0.26471
0.26459
0.26448
0.26437
0.26426
0.26415
0.26404
0.26393
0.26382
0.26371
0.26359
0.26348
0.26337
0.26326
0.26315
0.26304
0.26293
0.26282
0.26271

0.2626
0.26249
0.26238
0.26226
0.26215
0.26204
0.26193
0.26182
0.26127
0.26072
0.26017
0.25962
0.25908
0.25853
0.25799
0.25745

0.2569
0.25636
0.25582
0.25528

>N eRe e

GW-6-38

-0.10706
-0.10695
-0.10684
-0.10672
-0.10661

-0.1065
~-0.10639
-0.10627
-0.10616
-0.10605
-0.10594
-0.10583
-0.10571

-0.1056
-0,10549
-0.10538
-0.10526
-0.10515
-0.10504
-0.10453
-0.10482
-0.10471
-0.10459
-0.10448
-0.10437
-0.10426
-0.10415
-0.10404
-0.10393
-0.10382
-0.10371
~0.10359
-0.10348
-0.10337
~-0.10326
-0.10315
~-0.10304
-0.10293
-0.10282
-0.10271

-0.1026
-0.10249
-0.10238
-0.10226
-0.10215
-0.10204
-0.10193
-0,10182
-0.09127

-0.090723
-0.090173
~0.089624

-0.08908

«0.088533
-0.087988
-0.087447
-0.096904
-0.096362
-0.095825
-0.095285
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0.55
0.5666
0.5833

0.6
0.6166
0.6333

0.65
0.6666
0.6833

0.7
0.7166
0.7333

0.75
0.7666
0.7833

0.8
0.8166
0.8333

0.85
0.8666
0.8833

0.9
0.9166
0.9333

0.95
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0.16

0.16

0.16

0.1s

0.16

0.16

0.16

0.1s

0.16

0.16
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.142
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.132
0.142
0.142
0.142
0.142
0.142
0.142
0.142
0.142
0.142
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151
0.151

0.25475
0.25421
0.25368
0.25314
0.25261
0.25208
0.25155
0.25102
0.25049
0.24996
0.24944
0.24891
0.24839
0.24786
0.24734
0.24682

0.2463
0.24578
0.24526
0.24475
0.24423
0.24372
0.24321

0.2427
0.24213
0.24168
0.24117
0.24066
0.23465
0.22879
0.22308
0.21751
0.21208
0.20678
0.20162
0.19658
0.19167
0.18689
0.18222
0.17767
0.17323
0.16891
0.16469
0.16058
0.15657
0.15266

© 0.14885

0.14513
0.14151
0.13797
0.13453
0.13117
0.12789

0.1247
0.12159
0.11855
0.11559

0.1127
0.10989
0.10715

GW-6-39

-0.094747
=0.094212
-0.093676
=0.093141
~0.09261
-0.092078
-0.091546
=0.091019
=0.090489
-0.089961
=0.098437
-0.097911
-0.097386
~0.096865
-0.096342
-0.09582
-0.095303
-0.094783
-0.094265
=0.093751
-0.093234
-0.092719
-0.092208
-0.091695
-0.091183
=0.090676
-0.090166
-0.089657
-0.092648
-0.096789
-0.091076
-0.085506
-0.080075
-0.07478
-0.069616
=0.064582
-0.059674
-0.054888
=-0.050221
-0.045671
-0.041235
-0.026909
-0.022691
-0.018579
-0.01457
-0.01066
-0.0068482
-0.0031315
0.00049235
0.0040257
0.016471
0.01983
0.023105
0.026299
0.029413
.032449
.035409
.038295
.041109
.043853
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0.151
0.151
0.151
0.151
0.151
0.151
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.1l6
0.179
0.179
0.16
0.16
0.16
0.17

0.10447

0.10186
0.099319
0.096839
0.094421
0.092064
0.088765
0.087523
0.085338
0.083207

0.08113
0.079104
0.07712¢9
0.067968
0.059896
0.052782
0.046513
0.040989
0.036121
0.031831

.046529
.049137
.051681
.054161
.056579
.058936
. 070235
0.072477
0.074662
0.076793
0.07887
0.080896
0.082871
0.092032
0.1191
0.12622
0.11349
0.11901
0.122388
0.13817

OO O0O0O OO0
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VISUAL MATCH PARAMETER

Estimate
5.2076E-001
1.9165E+000

K

@

€L LLLLLLLLLL L L L L L LKL LLLKLLDDDDDDDDDDDD02OD 3522233323320 5530053>>

TYPE CURVE DATA

RESULTS FROM VISUAL CURVE MATCHING

ESTIMATES

K = 5.20765E-001
y0 = 1.91646E+000
Time Drawdown Time Drawdown Time Drawdown
0.000E+000 1.916E+000 1.000E+000 1.204E-0121

GW-6-40
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AQTESOLYV

, Version
/11/96

RESULTS
1.10

14:23:42

TEST DESCRI
Data set........... lcd4n.dat
Data set title..... Lorencito Canyon LC-4
Company...ccevveanee Greystone
Project.......... .. 475
Client.......e..... A, P. Maxwell
Location......... .. Lorencitoc Canyon
Test date.......... 04/10/96
Test well...vseees. LC4
Obs. well.......... Lc4
Knowns and Constants:
No. of data points.....cccinenvvneess 18
Radius of well casing......vv0vvee.. O,
Radius of well...... et et aaaas 0.
Aquifer saturated thickness......... 5
Well screen length......ce0eeeennn. . 5
Static height of water in well...... 5
LOG(RE/RW) ¢ vvvvvennnnn e teaeee e 1.

.A’ B' C.l'll IIIIIIIIIII o« " & " 4B 88 8 & 0.

PTION

000, 0.000,

1.114

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 8.7151E-003 +/~- 7.6503E-004
yo = 2.3573E+000 +/~- 4.6977E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

'.' ghted Residual Statistics:

Number of residuals.....ccccesee.. 138
Number of estimated parameters.... 2
Degrees of freedom.......c0uivvven 186
Residual MeAN. .. ceacessssassnsssas 0.07599




Residual standard deviation
Residual variance

. el Residuals:
Time

0.0033
0.0066
0.01
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.0366
0.04
0.0433
0.0466
0.05
0.0533
0.0566
0.06
0.0633
0.0666
0.07
0.0733
0.0766
0.08
0.0833
0.0866
0.09
0.0933
0.0966
0.1
0.1033
0.1066
0.11
0.1133
0.1166
0.12
0.1233
0.1266
0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15
0.1533
0.1566
0.16
0.1633
0.1666
0.17
0.1733

Observed

Calculated

2.353
2.3488
2.3444
2.3402
.3359
.3316
.3274
.3232
.3189
.3147
.3105
.3062
2.302
2.2979
2.2936
2.2895
2.2853
2.2811

2.277
2.2729
2.2686
2.2645
2.2605
2.2562
2.2522
2.2481
2.2439
2.2399
2.2358
2.2317
2.2277
2.2236
2.2195
2.2155
2.2115
2.2074
2.2034
2.1994
2.19%32
2.1914
2.1874
2.1833
2.1794
2.1755
2.1714
2.1675
2.1636
2.1596
2.1557
2.1518
2.1478
2.1439

(SN SN R NI .S BN S N8

GW-6-42

Residual

0.48412
0.45939
0.44553
0.43066
0.40591
0.39103
0.38614
0.36137
0.35646
0.34155
0.27975
0.27383
0.27789
0.25407
0.22012
0.29016
0.20032
0.22335
0.18937

0.1835
0.16851
0.16351
0.14862
0.11461

0.099582

0.11367

.098634

.073589

.068657

.053598

.038531

.033576

0.018496
0.0034077

-0.0025691
-0.016671
-0.022781
-0.037779
-0.052903
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'0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.1966
g.2
0.2033
0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
D.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
Q.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333

2.082
2.072
2.053
2.044
2.025
2.015
1,997
1.987
1.968
1.959
1.949
1.93
l.921
1.911
l.902
1.892
1.874
1.864
1.855
1.845
1.826
1.817
1.807
1.798
1.788
1.779
1.769
1.76
1.76
1.751
1.741
1.732
1.722
1.713
1.703
1.703
1.694
1.684
1.684
1.675
1.665
1.665
1.656
1.656
1.646
1.637
1.637
1.628
1.628
1.609
1.59
1.571
1.561
1.542
.533
.523
.504
. 495
.486
1.476

el al

2.14
2.1361
2.1322
2.1284
2.1244
2.12086

2.1167

2.1128

2.109
2.1052
2.1013
2.0975
2.0937
2.0898

2.086
2.0823
2.0784
2.0746
2.0709

2.0867
2.0633
2.0596
2.0557

2.052
2.0483
2.0445
2.0408
2.0372
2.0334
2.0297

2.026
2.0223
2.0186

2.015
2.0112
2.0076

2.004
2.0002
1.9966

1.993
1.9893
1.9857
1.9821
1.9785
1.9749
1.9713
1.9677
1.9641
1.8462
1.9286
1.9111
1.8937
1.8766
1.8595
1.8426
1.8259
1.8093
1.7928
1.7766
1.7604

GW-6-43

-0.058033
~0.064054
-0.079199

-0.08435

-0.099392

-0.10556
-0.11973
-0.12579
-0.14098
-0.14617
-0.15226
-0.16747
-0.17268
-0.17879
-0.18402
-0.19025
-0.20438
-0.21Q063
-0.21588
-0.22203

-0.2373
-0.24258
-0.24875
-0.25404
-0.26033
-0.26553
-0.27184
-0.27715
~-0.27336
-0.27869
-0.28503
=0.29026
-0.29661
-0.30197
-0.30822
-0.30459
-0.,30997
-0.31624
-0.31263
-0.31803
-0.32432
-0.32073
-0.32615
-0.32246
-0.32889
-0.33433
-0.33066
-0.33611
-0.31824
-0.31963
-0.32108
-0.32269
-0.31556
-0.31748
-0.30956
-0.30289
-0.30527
-0.29781
-0.29059
-0.28442
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0.55
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0.6666
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0.7666
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0.8166
0.8333
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1.7444
1.7286
1.7129
1.6973
1.6819
1.6666
1.6518
1.6365
1.6216
1.6069
1.5923
1.5779
1.5635
1.5494
1.5383
1.5213
1.5075
1.4938
1.4802
1.4668
1.4535
1.4402
1.4272
1.4142
1.4014
1.3887
1.376
1.3635
1.2221
1.0954
0.98178
0.87997
0.78871
0.70692
0.63361
0.5679
0.509
0.45622
0.40891
0.3665
.32849
.29443
.26389
.23653
0.212
.19001
.17031
.15264
.13681
0.12263
0.10991
.098511
.088295
.079139
.070932
.063576
.056983
.051073
.045777
.041029
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-0.2774
~0.27162
-0.26489

-0.2593
-0.25295
~0.23764
=0.23248
-0.22654
~0.22164
-0.20689
-0.20135
-0.19686

-0.1915
-0.17736
-0.17226
-0.16828
-0.15452

=0.1498
-0.14621
-0.13282
-0.12847
-0.11524
-0.11221
0.099227
0.095357
-0.09268
0.080042
-0.07652
0.016884
0.096623

0.15322

0.21803

0.27129

0,31508

0.35939

0.3971
0.428
0.44278
0.47109
0.4845

0.49451

0.50957

0.51211

0.52047

0.526

0.51899

0.52069

0.51936

0.51619

0.51137

0.51409

0.50649
0.4977
.49786
.48707
47542
-.47302
.45993
.45522
.44097
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7.6 0.473 0.036774 0.43623 1
7.8 0.463 0.032961 0.43004 1
8 0.444 0.029543 0.41446 1
8.2 0.435 0.026479 0.40852 1
8.4 0.425 0.023733 0.40127 1
. 8.6 0.416 0.021272 0.39473 1
8.8 0.407 0.019066 0.387913 1
9 0.397 0.017088 0.37991 1
9.2 0.378 0.01531s 0.36268 1
9.4 0.369 0.013728 0.35527 1
9.6 0.359 0.012304 0.3467 1
9.8 0.35 0.011028 0.33897 1
10 0.34 0.0098846 0.33012 1
11 0.302 0.0057176 0.29628 1
12 0.265 0.0033073 0.26169 1
13 0.227 0.001913 0.22509 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.3445E-003
yo = 1.4336E+000

- TECLLLLLLLLLLCCLLCLCLLELCLLLLLLLLCLLLLLLLLLDDIDIDIDDDIDOBZIDBBEIBZBDBXBD2DDI>332DD35>

TYPE CURVE DATA

K = 2.34450E-003
y0 = 1.43360E+000
Time Drawdown Time Drawdown Time Drawdown
0.000E+000 1.434E+000 1.200E+001 2.449E-001

GW-6-45
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Q Version 1.10
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TEST DESCRIPTION

Data set........... pcln.dat
Data set title..... Lorencito Canyon PC1

company.......s.... Greystone
Project.......v0e.. 475
Client........ sea-» A. P, Maxwell
Location........... Lorencito Canyon

Test date.......... 04/10/96
TeSt Well.......... Pc-l

Cbs. well.......... PC=1

Knowns and Constants:
Ne. of data points........ Ceer e 226
Radius of well casing...eevveeeenes . 0.333
Radius of well.....cvevennnnennenn .. 0.67
Aquifer saturated thickness......... 10
Well screen length....ccccevveresaas 10
Static height of water in well...... 10
Log(Re/RW) e veertseensoesssanssasana .. 1.972

.A, B, Chivtecrenrncarsnosnnsansssnsrsss 0.000, 0.000, 1.496

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

a— e . i e e R i e e e . e o

!
]
)
|

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate std. Error
K = 3.0010E-004 +/- 1.9337E-005
Yo = 1.0114E+000 +/~- 1.1417E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated -~ observed
weighted residual = residual * weight

. ‘ghted Residual Statistics:

.Number Of residudalsS..cceeececianas 226

Nunber of estimated parameters.... 2
Degrees of freedom................ 224
Residual mean......cess904 Cesse e 0.002582



Residual standard deviation
Residual variance

.‘.el Residuals:

0.0033
0.0066
0.01
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.0366
0.04
0.0433
0.0466
0.05
0.0533
0.0566
0.06
0.0633
0.0666
0.07
0.0733
0.0766

o 0. 08
0.0833
0.0866
0.09
0.0933
0.0966
0.1
0.1033
0.1066
0.11
0.1133
0.1166
0.12
0.1233
0.1266
0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15
0.1533
0.1566
0.16
. 0.1633
0.1666

0.17
0.1733

Observed

0.1419
0.02013

Calculated

1.0107
1.0106
1.0105
1.0105
1.0104
1.0103
1.0102
1.0101
1.01
1.0099
1.0098
1.0097
1.0096
1.0095
1.0094
1.0093
1.0093
1.0092
1.0091
1.009
1.0089
.0088
.0087
.0086
.0085
.0084
.0083
1.0082
1.0081
1.008
1.008
1.0079
1.0078
1.0077
1.0076
1
1
1

el el el

.0075
.0074
.0073

Residual

0.73872
-0.27319

0.7769
0.085993
0.39908
0.34218
20927
.39936
.17146
.37055
.20064
.31373
.23883
.25792
.23901
0.2291
. 23919
.21029
.22938
.21047
. 21057
. 20166
.20175
.18284
.1%193
.17303
.16412
. 16421
0.1643
0.1554
0.15549
0.13658
0.14567
0.13676
0.12686
0.11795
0.11804
0.11813
0.10823
0.099318
0.09941
0.099504
0.089595
0.089686
0.08978
.080871
070963
.062057
.062148
.052239
.052333
.043424

COQOO0O00O0C0OO0
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0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.1966
0.2
0.2033
0.2066
0.21
0.2133
0.2166
Q.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333

1.05
1.05
1.041
1.041
1.031
1.031
1.031
1.022
l.022
.022
022
012
.012
012
.003
.003
. 003
993
993
a3
.993
984
984
984
-984
.974
.974
.974
.974
. 965
0.965
0.965
0.965
0.965
0.955
.955
. 955
.955
. 946
. 946
.946
946
.946
.946
. 936
236
.936
.936
. 946
.936
927
.927
.918
218
.908
.908
.908
.899
.899
.889
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1.0065
1.0064
1.0063
1.0062
1.0061
1.006
1.0059
1.0058
1.0057
1.0057
1.0056
1.0055
1.0054
1.0053
1.0052
1.0051
1.005
.0049
.0048
.0047
0046
.0046
.0045
.0044
.0043
.0042
.0041
1.004
1.0039
1.0038
1.0037
1.0036
1.0035
1.0035
1.0034
1.0033
1.0032
1.0031
1.003
.0029
.0028
. 0027
.0026
.0025
.0024
.0023
.0023
.0022
.0017
.0012
.0008
.0003
0.99988
0.99942
0.99896
0.9985
0.99805
0.99759
0.99713
0.99668

GW-6-48

N

L e el T e S N Sl o

0.043515
0.043609
0.0347
0.034792
0.024886
0.024977
0.025068
0.016162
0.016253
0.016344
0.016438

1 0.0065288
0.0066199
0.0067137
-0.0021952
-0.0021041
-0.0020103
-0.011919
-0.011828
-0.011734
-0.011643
-0.020552
-0.020459
-0.020368
-0.020277
-0.030183
-0.030092
-0.030001
-0.029907
-0.038816
-0.038726
-0.038632
-0.038541
-0.03845
~0.048356
-0.048265
-0.048175
-0.048081
-0.05699
-0.056899
-0.056806
~0.056715
~0.056624
-0.05653
-0.06644
-0.066349
-0.066255
-0.066164
-0.055705
-0.065249
-0.07379
-0.073331
-0.081875
-0.081417
-0.090959
-0.090504
-0.090046
-0.098589
-0.098134
-0.097677
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0.55
0.56686
0.5833

0.6
0.6166
0.6333

0.65
0.6666
0.6833

0.7
0.7166
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0.75
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0.7833

0.8
0.8166
0.8333
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0.9
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0.9833
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0.87

0.87
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0.87

0.87
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0.861
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0.851
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0.851
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0.832
0.823
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0.804
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0.795
0.785
0.785
0.776
0.776
0.766
0.766
0.766
0.757
0.757
0.757
0.757
0.747
0.747
0.747
0.738
0.738
0.738
0.728
0.728
0.728
0.719
0.719
0.719
0.719

0.99622
0.99577
0.99531
0.99485

0.9944
0.99395
0.99349
0.99304
0.99258
0.99213
0.99167
0.99122
0.99077
0.99031
0.98986
0.98941
0.98896

0.9885
0.98805

0.9876
0.98715
0.98669
0.98625
0.98579
0.98534
0.98489
0.98444
0.98399

0.9786
0.97324
0.96792
0.96262
0.95735

0.9521
0.94689
0.94171
0.93655
0.93142
0.92632
0.92125
0.91621
0.91119

0.9062
0.90124
0.89631

0.8914
0.88652
.88166
.87684
.87204
.86726
.86251
.85779
.85309
.84842
.84378
.83916
.83456
.82999
.82545
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-0.10722
~0.10677
-0.10631
-0.10585
-0.1144
0.11395
0.11349
0.11304
0.12258
0.12213
12167
12122
12077
.12031
.11986
.12841
«12796

-0.1275
-0.12705

-0.1266
-0.12615
-0.13569
-.13525
13479
.13434
.13389
.13344
.13299

-0.1466
-0.14124
-0.14492
-0.14962
=0.15335

-0.1481
-0.15189
0.14671
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—=0.15155

-0.14642
0.15032
0.14525
0.15021

-0.14519

-0.1402
~0.14424
-0.12931

-0.1344
-0.,12952
~0.13466
-0.12984
-0.12504
-0.12926
-0.12451
-0.11979
-0.12509
-0.12042
-0.11578
-0.12016
-0.11556
-0.11099
-0.10645
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0.719
0.709
0.709
0.709
0.7
0.7
0.7
0.7
0.69
0.69
0.69
0.69
.681
.672
.662
653
.653
.634
.634
.624
.615
.605
586
.567
.567
.567
.548
548
539
.539
.511
.511
492
.501
492
482
.482
473
.463
.454
.454
444
.435
425
425
.416
.388
.388
.378
.369
.359
.369
0.35
0.35
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0.82093
0.81644
0.81197
0.80752
0.8031
0.7987
.79433
.78998
.78565
.78135
77707
.77282
.76859
.74778
.72753
.70783
68866
.67001
65187
.63422
.61705
.60034
.58408
.56827
55288
.53791
.52334
50917
.49539
.48197
46892
.45622
44387
.43185
42018
.40878
.39771
.38694
.37646
0.36627
0.35635
0.3467
0.33732
0.32818
0.3193
.31065
.30224
. 29405
.28609
.27834
0.27081
0.26347
0.25634
0.2494
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-0.10193
-0.10744
=0.10297
~-0.098519
-0.1031
-0.098701
-0.094328
-0.089979
-0.095654
-0.091352
-0.087074
-0.082819
-0.087588
-0.075776
-0.065528
-0.054828
-0.035662
-0.036014
-0.017872
=-0.01022
-0.0020471
0.0046612
0.0019171
-0.0012672
0.01412
0.029091
0.024656
0.038827
0.043615
0.057029
0.042079
0.054777
0.04813
0.069149
0.071843
0.07322
0.084289
0.086058
0.086535
0.087729
0.097647
0.097296
0.097684
0.096818
0.1057
0.10535
0.085762
0.093946
0.081908
0.090655
0.08B192
0.10553
0.083659
0.1006

VISUAL CURVE MATCHING

GW-6-50
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VISUAL MATCH PARAMETER ESTIMATES

K
@
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Estimate
1.3781E-002
1.3307E+000

TYPE CURVE DATA

K = 1.37812E-002
y0 = 1.33070E+0Q00
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 1.331E+000 5.000E+Q00 2.436E-003
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LORENCITO CANYON MINE
e SROUNDWATER TECHNICAL REPORT

SECTION 1 - INTRODUCTION

To fulfill the requirements of the Regulations of the Colorado Mined Land Reclamation Board,
the following report has been assembled in compliance with Rule 2.04.7. Since the beginning of
1996, substantial work has been performed at the Lorencito Canyon Mine site to interpret the
hydrology of the area. Specific methodologies empioyed for this work are described in Section
2 of this document. Further background materials were obtained from a study of the Raton Basin
published in 1982. The study “The Hydrogeology of the Raton Basin” (Howard, 1982) is utilized
in conjunction with the site-specific materials to provide a comprehensive view of the
hydrogeology of the site area. Field work accomplished during the baseline year has included the
installation and testing of 10 alluvial wells, 16 consolidated aquifer wells, along with the
monitoring of springs and seeps in the site area. From the field data collected, insight has been
gained into the recharge and discharge characteristics of aquifers, hydraulic properties,
potentiometric and water table surfaces, and water quality for each of the hydrologic units. On
the basis of the previous study and the baseline data, both conceptual and mathematical hydrologic
models have been developed to show the relationships between the various units.

SECTION 2 - METHODOLOGY
Determinations of Aquifer Extents and Depths

To determine the site-specific aquifer and potential water-bearing zone extensive field studies and
existing data reviews were performed. Existing data and field studies show both Primero and
Ciruela coal outcrop at the surface at the site. Elevations for these two coal seams are
approximately 6800 and 7200 feet AMSL, respectively. These values were combined with contour
maps developed during the baseline data period to approximate the location of the coal outcrops
at the site. Outcrops were assumed as downgradient extents for these coals. The downgradient
extent for the target coals are found on the north side of the site.

Following the initial review of the coal elevations and preliminary mine plans, a baseline
characterization plan was developed based upon proposed mining areas. For alluvial groundwater,
monitoring wells were emplaced above and below proposed disturbances and in tributary drainage
areas (Table GW-1 and Map 2.04.7-1). These placements allow for monitoring of effects within
all drainages at the site. Consolidated rock monitoring wells were emplaced to provide up and
downgradient of the proposed mine layouts. Sites MW-1 and MW-3 were placed to determine the
potential upgradient effects from proposed R-1 through R-4 mines. Site MW-2 was placed for
determination of the potential effects from these same mines in the downgradient direction. Well
sites MW-4 and MW-6 were placed to determine the downsteam effects from the P-1 and P-2
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mines. Well site MW-4 also serves to determine the upgradient effect from the P3 mine. Well
site MW-5 was emplaced to determine the potential upgradient effect from the P1 and P2 mines.

TABLE GW-1
LORENCITO CANYON MINE
SUMMARY OF GROUNDWATER MONITORING STATIONS
Station/Well Type Purpose
MWLC-1 Alluvial/Surface Lorencito Canyon- Downstream Station
MWLC-2 Alluvial/Surface Lorencito Canyon- Upgradient of P1/P2 Box Cut
MWLC-3 Alluvial/Surface Lorencito Canyon- Upgradient of P1/P2 Box Cut
Disturbance
MWLC4 Alluvial/Surface Lorencito Canyon- Upgradient of P1/P2 Under
Affected Area
MWIC-1 Alluvial/Surface Jeff Canyon- Downgradient of Surface Mine
MWPC-1 Alluvial/Surface Puertecito Canyon- Downgradient of Surface Mine
MWBC-1 Alluvial/Surface Bonita Canyon
MWCC-1 Alluvial/Surface Chimney Canyon- Downgradient of R3 and R4
Portals
MWAC-1 Alluvial/Surface Alamosa Canyon - Site Above Pl Undermining
CwC-1 Alluvial/Surface Cow Canyon- Downgradient of All Disturbance
CWC-2 Alluvial/Surface Cow Canyon- Downgradient of R1 and R2 Surface
Facilities
MW-1 Overburden/Ciruela/ Upgradient of R1 and R2
(Three Wells) Interburden
MW-2 Overburden/Ciruela/ Downgradient of R} and R2
(Three Wells) Interburden
MW-3 Overburden/Ciruela/ Upgradient of R3 and R4
{Three Wells) Interburden
MW-4 Interburden/Primero/ Downgradiern of P1 Mine and upgradient of P3
{Three Wells) Underburden
MW-5 Interburden/Primero/ Upgradient of P1 and P2 Mines
(Three Wells) Underburden
MW-6 Interburden/Primero/ Downgradient of P2 Mine
(Three Wells) Underburden

Aquifer and potential water bearing zone depths were determined via drilling. Drilling was
performed utilizing a Midway 1500 drill rig. Air, water, and limited use of a foamer was allowed
for drilling fluids. Prior to actual drilling, surface casing was installed. Each surface casing was
emplaced by first drilling a 12 inch hole to approximately 20 feet below grade (see construction
diagrams) and subsequently installing a 10 inch conductor pipe. Cement was utilized to set each
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pipe and allowed to cure. Each borehole was drilled using a 7-7/8 inch drill bit. Coring was
performed in some areas with a 5-5/8 inch drill bit drilling to the core point, and a 4-7/8 inch core
barrel utilized to cut the core. During the drilling for each hole, lithologic logs were prepared by
a geologist. Following the drilling to the total depth of each hole, a suite of electric logs was ran
including gamma ray, caliper, micro-resistivity, resistivity, and density suites. Copies of these
logs are included in the geology exhibit within this permit. During the driiling operation, any
presence of water encountered was noted.

To determine the presence of alluvial aquifers, wells were installed in the alluvium of major
canyons within the permit area. Four wells were installed in Lorencito Canyon, and two wells in
Cow Canyon, with the other canyons having one well installed near the canyon mouth. A total
of ten wells were installed. Each of these wells were installed by methods similar to those
described above, except the wells did not have electric logging or coring performed. Most wells
were installed with ten feet of screen and generally do not exceed thirty feet in depth. Construction
diagrams and well logs are included in Appendix GW-1. Alluvial wells were assigned names
based upon location. Each well was designated with an MW prefix, followed by a two or three
letter code for the canyon the well was located in, and a number to designate the location with the
numbers increasing up the canyon. A summary of this nomenclature for all monitoring points is
included as Table GW-2.

TABLE GW-2
LORENCITO CANYON MINE
SUMMARY OF SITE NOMENCLATURE
Abbreviation j Type of Station Abbreviation Location of Station
MW Monitor Well LC Lorencito Canyon
WM Windmill IC Jeff Canyon
P Pond LPC ‘Little Pine Canyon
SP Spring CYC _Coyote Canyon
None Surface Water BC Bonita Canyon
PC Puertecito Canyon
AC Alamosa Canyon
CC Chimney Canyon
CwC Cow Canyon
UD Unnamed Drainage

Consolidated rock wells were installed in boreholes following the logging or coring operations.
Wells were installed in both the Ciruela and Primero Coals, and within the overburden,
interburden, and underburden zones. In general, no aquifers (flow >5 gpm) were noted during
drilling. Screening intervals for the wells were installed according to the lithology encountered
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at each site. Wells were set in nested configurations with three wells 1o each drill site. At each
site at least one well was installed in the coal (Primero or Ciruela). and one well each in the zone
directly above the coal and below the coal in a zone that potentially is a water-bearing zone,
typically sandstones. Each well was set into an individually drilied borehole. All wells were
constructed of Schedule 40 PVC well casing and screen. All screens were 0.002 inch machine-
slotted and equipped with 22 foot casing below the screens for capture of sediments. Screen
intervals were generally five feet for the coals and ranged to ten feet for the sandstones. Silica
sand (10/20 mesh) was installed for the length of the screen and to two feet above the screen.
Bentonite pellets were emplaced to 25 feet above the sand to form a seal, and the rest of the
annular space filled to near surface with a bentonite slurry. Cement grout was added from ten feet
to surface grade. Each well was fitted with an above-ground locking cover. All wells were
installed in accordance with the guidelines of the State Engineers’ Office. All boreholes drilled
and abandoned were done so in accordance with Section 4.07. Copies of the construction
diagrams and well logs for these wells are included in Appendix GW-1.

All wells in the permit area are proposed for the life of the mine. [ollowing the cessation of
mining activities and the bond l1ability period. all wells will be abandoned in accordance with the
standards in Rule 4.07.

Water Quality

To determine the quality of the water within each formation samples were obtained from each
well. Prior to sampling, each well was developed and field parameters obtained. Samples were
then collected. The following methodology was utilized for water qualitv determination.

Following the installation of the alluvial wells, each well was developed by repetitive surging of
the water column within the well. This surging was accomplished utilizing a 3-inch Schedule 40
PVC bailer. Each well was surged until turbidity within the well effluent was substantially
reduced. A minimum of three well volumes were removed or well production was performed unui
the well was dry. Following this procedure, fiecld parameters were obtained and recorded.
Subsequently, wells were sampled in accordance with 40CFR 136. Samples from each well were
obtained via a PVC bailer, Each sample was collected according to the requirements of the
parameters analyzed for Table GW-3. Samples were preserved by coeling to 4°C and shipped
for receipt by the laboratory prior within the required holding nmes. Each of these samples were
analyzed for the constituents found on Table GW-4.

Following the installation of the wells. sampling was performed to determine groundwater qualty.
Prior to the initial sampling. each of the consolidated rock wells was first developed by surging
utilizing a 3-inch diameter 6 toot long Schedule 40 PVC bailer. The bailer was repeatedly surged
back and forth in the welil using an 8 horsepower wireline rig. Surging ook place an inital fifty
times in the well bore, followed by bailing 10 to 15 gallons, and then repeating the procedure. A
minimum of three well volumes were removed in this manner, or the weil bailed until rurbidity
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TABLE GW-3
LORENCITO CANYON MINE
SAMPLE PARAMETERS, CONTAINERS, AND PRESERVATIVES
Parameter Sample Preservation Sample Holding
Container |Technique Transport Time (days)

Alkalinity Plastic, Glass [Refrigeration Cool 0 4° C 14
Aluminum Plastic, Glass |HNO, to pH < 2 Coolto 4° C 180
Antimony Plastic, Glass |HNO,topH < 2 Cool 10 4° C 180
Arsenic Plastic, Glass |HNO;topH < 2 Cool 0 4° C 180
Barium Plastic, Glass |HNO, 10 pH < 2 Cool104° C 180
Beryllium Plastic, Glass [HNO, topH s 2 Cool t04° C 180
Boron Plastic, Glass [HNO, topH < 2 Coolto4° C 28
Bromide Plastic, Glass |None Required Coolto4° C 28
Cadmium Plastic, Glass |[HNO;topH < 2 Coolta 4° C 180
Chromium Plastic, Glass jHNO, o pH < 2 Coolto4° C 180
Cobalt Plastic, Glass [HNO,twopH < 2 Coolto4° C 180
Chloride Plastic, Glass |None Required Coolto 4° C 28
Conductivity Plastic, Glass |Refrigeration Cool 0 4° C 28
Copper Plastic, Glass |HNO,topH s 2 Coolo4° C 180
Cyanide

Free Plastic, Giass |NaOH to pH 212 (Dark) Coolto4° C 14
Fluoride Plastic None Required Coolwo4° C 28
Hardness

Calcium & Plastic, Glass |HNO,topH < 2 Cool104° C 180

Magnesium
Iron, total Plastic, Glass |HNQO;topH < 2 Coolto 4° C 180
Iron, dissolved Plastic, Glass |[HNO, to pH < 2 Cool to 4° C 180
Lead Plastic, Glass |HNO, to pH <2 Coolto 4° C 180
Lithium Plastic, Glass {HNO; topH < 2 Coolto4° C 180
Manganese. total Plastic, Glass |HNO,to pH s 2 Cool 10 4° C 180
Manganese, dissolved Plastic, Glass {HNO, topH s 2 Coolto4° C 180
Mercury Plastic, Glass |[HNO,topH =< 2 Coolto4° C 28
Nickel Plastic, Glass |HNO, topH < 2 Cool to 4° C 28
Nitrogen

Ammonia Plastic/Glass |Refrigeration, H2504 pH<2 [ Coolto4® C 28

NO,/NO, Plastic/Glass |Refrigeration, H,SO, pH s 2 | Coolt0 4° C 28

Nitrate Plastic - Refrigeration Cool 0 4° C 48 hrs

Nitrite Plastic Refrigeration Cool 104° C 48 hrs
Oil & grease Glass (1-ltr)  |Refrigeration, Sulfuric Acid | Coolto4® C 28

topH <2

pH Plastic Immed,
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TABLE GW-3
LORENCITO CANYON MINE
SAMPLE PARAMETERS, CONTAINERS, AND PRESERVATIVES
Parameter Sample Preservation Sample Holding
' Container |Technique Transport Time (days)

Phosphorus

Orthophosphate, Plastic/Glass |Refrigeration Cool to 4° C 48 hrs

Dissolved

Total Dissolved Plastic/Glass |Refrigeration, H,80, pH < 2 | Coolt04° C 48 hrs
Selenium Plastic, Glass (HNO, o pH < 2 Cool to 4° C 180 -
Silver Plastic, Glass |HNO, wopH < 2 Cooliwo 4® C 180
Sodium Plastic, Glass |Refrigeration Cooltcd4® C 180
Solids

Dissolved Plastic Refrigeration Coolo4° C 7

Suspended Plastic Refrigeration Coolio4° C 7

Total Plastic Refrigeration Coolto4® C 7

Volatile Plastic Refrigeration Coolto4° C 7
Sulfate Plastic, Glass |Refrigeration Coolto4° C 28
Suspended Sediments Plastic, Glass [None Required Cool 104° C 7
Thallium Plastic, Glass |HNO, to pH s 2 Cool 10 4° C 180
Vanadium Plastic, Glass [HNO, 10 pH < 2 Coolto 4° C 180
Zinc Plastic, Glass |HNO, 1o pH < 2 Cool to 4° C 180
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TABLE GW-4
LORENCITO CANYON MINE

SAMPLE PARAMETERS AND METHODS

Parameter Method Detection Limit (mg/L)
pH EPA 150.1 0.01 (units)
Alkalinity (incl Bicarb, Carb.) EPA 310.1 2
Conductivity EPA 120.1 1 (umhos)
TDS (incl. TDS Ratio & Calc.) EPA 160.1 10
Chloride EPA 325.2 1
Sulfate EPA 375.3 10
Hardness, SAR, CAB Calculations n/a
Sum of Anions, Cations Calculations n/a
Nitrogen, Nitrite EPA 353.2 0.02
Nitrogen, Nitrate EPA 353.2 0.02
Nitrate/Nitrite EPA 353.2 0.02
Nitrogen, Ammonia EPA 350.1 0.05
Fluoride EPA 340.2 0.1
Boron, Dissolved EPA200.7, ICP 0.01
Calcium, Dissolved EPA 200.7 ICP 0.2
Magnesium, Dissolved EPA 200.7 ICP 0.3
Potassium, Dissolved EPA 200.7 ICP 0.3
Sodium, Dissolved EPA 200.7 ICP 0.3
Orthophosphate EPA 365.1 0.005
Cyanide, Free EPA 335.3 0.1
Thiocyanate SM 4500 M-CN 0.1
Dissolved Metals
Aluminum EPA 200.7 ICP 0.03
Antimony EPA 204.2 GFAA 0.002
Arsenic EPA 206.2 GFAA 0.001

'| Barium EPA 200.7 ICP 0.003
Beryllium EPA 210.2 GFAA 0.0005
Cadmium EPA 213.2 GFAA 0.0005
Chromium EPA 200.7 ICP 0.01
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TABLE GW-4
LORENCITO CANYON MINE
SAMPLE PARAMETERS AND METHODS
Parameter Method Detection Limit (mg/L)
Cobalt EPA 200.7 ICP 0.01
Copper EPA 200.7 ICP 0.01
Iron EPA 200.7 ICP 0.01
Lead EPA 239.2 GFAA 0.001
Lithium EPA 200.7 ICP 0.02
Manganese EPA 200.7 ICP 0.005
Mercury EPA 245.1 CVAA 0.0002
Nickel EPA 200.7 ICP 0.01
Selenium SM 3500-Se C, AA-Hyd. 0.001
Silver EPA 200.7 ICP 0.005
Thallium EPA 279.2 GFAA ' 0.002
Vanadium EPA 200.7 ICP 0.005
Zinc EPA 200.7 ICP 0.01
Total Metals
Iron EPA 200.7 ICP 0.01
Manganese EPA 200.7 ICP 0.005
Total Metals Digestion EPA 3010 n/a

was substantially reduced. Following the initial sampling/development event, wells were bailed
at each subsequent event until the field parameters (pH, conductivity, temperature) stabilized, then
sampling occurred. Following this procedure, field parameters were obtained from each well.
Subsequently, the wells were sampled. Samples from each well were obtained via a PVC bailer.
Each sample was treated according to the requirements of the parameters analyzed for (Table
GW-3). Samples were preserved by cooling to 4° C and shipped for receipt by the laboratory
prior within the required holding times. Each of these samples were analyzed for the constituents
found on Table GW-4. methodologies correspond to analytical procedures identified in 40 CFR
with three subtle exceptions. Lithium is not specified in 40 CFR 136 but was analyzed with the
approved ICP metals analysis for many metals, EPA 200.7 ICP. The automated technique for
selenium was utilized rather than the manual technique. The total metals digestion comparable to
EPA’s “Methods of Chemical Analysis of Water and Wastes.”

Water quality data was synthesized by developing tables of concentration over time for the major
cations and anions (carbonate, bicarbonate, sulfate, sodium, potassium, magnesium, and calcium)
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and for pH and TDS as included in Appendix GW-Z.
diagrams were generated and are arranged by specific horizo.
etc.) and included as Appendix GW-3.
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Aquifer Characteristics

Aquifer and water-bearing zone characteristics were determined from literature and specific field
studies. During monitoring events, each well was gauged for depth to water and these depths
recorded. For each horizon, surveyed well elevations were utilized to establish the elevation of
the groundwater in the well to sea level datum. These elevations were plotted and the groundwater
gradient established for each of the horizons.

In addition to the establishment of the gradients within the area, each horizon was tested for
aquifer parameters. Testing of the wells was conducted by slug testing. The alluvial wells were
tested by first emplacing an In-Situ pressure transducer in the well and allowing the well to
equilibrate. This transducer was connected to an In-Situ model 2000 Hermit datalogger for test
data recording. Test data was recorded in a logarithmic fashion allowing for greater data
gathering during the early part of the test procedure. Following the input of transducer calibration
values into the Hermit, a “slug” of water was removed from the well with a 3 inch bailer.
Concurrent with the slug removal, the data recording was initiated. Data from these “slug-out”
tests were analyzed utilizing AQTESOLYV, an aquifer test solver computer program. All alluvial
well data was analyzed via the Bouwer and Rice methodology for unconfined aquifers.

Testing in the consolidated rock was also performed via slug testing. These wells were tested by
the “slug-in" method since all water-bearing zones encountered by these wells were considered
confined or semi-confined. Test was performed in a similar fashion to the ailuvial wells except
the slug was introduced into the well instead of being removed. This has the effect of adding static
head to the well. The datalogger measures the subsequent falling head in the well. These test
were also analyzed utilizing AQTESOLV, but utilizing the method of Cooper and Pappadapolous.

Developed Groundwater Resources and Water Rights

Water resources and water rights were researched through both the State Engineer’s Office and
field studies. [n addition, field studies were performed via land and air searches for additional
water uses at the property. All items spotted from aerial surveys were confirmed by ground
surveys prior to transfer to the master hydrology map.

SECTION 3 - RESULTS AND DISCUSSION
Literature Review/Overview

Raton Formation

Within the permit area two formations outcrop, the Raton and Poison Canyon (Figure GW-1).
Further discussion of geology can be found in the geology section of the permit. The Vermejo and
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Raton Formations are typically discussed as one aquifer system due to the complex nature of the
structure of these units. Correlation of the aquifer units is very difficult due to the lack of lateral
continuity common to these units (Howard, 1982). According to the study by Howard, the best
water-bearing zones in the formations are the coal units. In addition, this study also indicates the
next best water bearing zones in the formation are the channel sands. Studies performed by
Howard in the area of the project included core plug analyses for horizontal and vertical hydraulic
conductivity (k,, k) of these sands, slug tests from wells installed in the formations, and water
quality analyses. Generally, the zones are described as being confined with low hydraulic
conductivities, and very low yields (Howard, 1982).

Poison Canyon Formation

The Poison Canyon Formation outcrops in the site area and forms the highest unit in the proposed
project boundary. This formation is generally found on the ridgetops of the site area and described
as a medium grain sandstone, conglomerate and occasional interbedded mudstone unit. Regionally,
some of the sandstones in the formation are productive aquifers (Howard, 1982). The Poison
Canyon Formation is a major ridge forming unit in the area.

Drilling Program Overview

The intent of the drilling program was to determine the existence of aquifers or water-bearing
zones in the permit area, and to characterize these zones. Drilling was performed as described
in the Methodology Section (Section 2). Drilling targeted the overburden, Ciruela Coal,
interburden, Primero Coal, and underburden. The rationale for screening the wells is retated to
determining the potential impacts from dewatering to the various lithologies, and the potential
production of water from each zone. No continuous or regional aquifers were encountered during
the drilling of any borings. Some low-yield zones were noted.

Generally, the screens were installed in the best potential zone immediately above and below the
coal. Therefore, there are two sets of wells within the interburden. One of these sets of wells is
screened in the sand immediately below the Ciruela seam, and one is screened in the sand
immediately above the Primero seam. Screened wells also exist in the coal seams, the
underburden of the Primero, and the overburden. Construction diagrams and boring logs are
included in Appendix GW-1.

Overburden

During the driiling of the overburden for the Ciruela wells, no water was encountered, with the
exception of the wells at sitt MW-1A. Nominal amounts of water were encountered in the
overburden well MW-1A with a flow rate (estimated during drilling) of less than 5 gpm. At the
other two pad sites, MW-2 and MW-3, no water was encountered in drilling through the
overburden. Wells were installed in the overburden at the sites MW-1A and MW-2. Two of the
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three proposed wells at the MW-3 site were not installed, since groundwater was not encountered.
Data from the drilling at MW-2 and MW-3 indicates that the aquifer is discontinuous, at best.

Ciruela Coal

Drilling of the Ciruela seams was at locations MW-1, MW-1A, MW-2, and MW-3. Drilling in
these areas encountered limited water (<5 gpm) in the location MW-1A. Drilling at the MW-1
location was moved to the MW-1A location after the initial boring determined the coal was
pinched out at the MW-1 location. Drilling in the MW-2 and MW-3 locations did not encounter
any water. Two of the three wells in the MW-3 site were not installed, since water was not
encountered.

Interburden

Drilling in the second interburden zone (Primero) did not indicate large quantities of water in this
zone. Water was encountered in the drilling for MW-4 at approximately 25 feet below grade, but
this well is located in an alluvial valley, and the alluvium is thought to be the source of this water.
Increased production of water was not noted as the boring progressed. Wells were set in the
sandstone immediately overlying the Primero, since water production more than 5 gpm was not
noted during drilling. The location MW-6 encountered water at approximately 110 feet below
grade, but groundwater flow from this formation was also nominal. The location MW-5
encountered groundwater in the boring at 50 feet below grade, and a flow of 125 gpm was
estimated from this zone. This zone is also thought to represent a fractured sandstone that is in
contact with the alluvium,; therefore, during the installation of these wells this zone was cased off.
Well screens at these locations were set in the consolidated sandstones overlying the coal.

Primero Coal

No increase in water flow was noted during drilling through the Primero Coal at well locations
MW-4, MW-5, and MW-6. All wells in this zone were set as per the aforementioned
methodology.

Underburden Wells

Underburden wells were installed in the sandstone encountered below the Primero Coal at well
sites MW-4, MW-5, and MW-6. With the exception of MW-5, no increase in flow was noted
during the drilling of this zone. At MW-5 an increase of § gpm was estimated during the drilling
of this well through this zone.
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Ground Water Quality

Overview

Ground water quality in the area has been characterized in literature and by site specific studies.
Review of the study by Howard indicates general quality parameters for the Raton and Poison
Canyon Formations. These parameters indicate a highly mineralized ground water with specific
conductances in the Poison Canyon and Raton Formations of 1199 and 1884 umhos/cm,
respectively. From the samples collected within the formations comprising the Colorado Raton
Basin, the mean TDS value was 1026 mg/t. Within the samples obtained by Howard, pH, calcium
(Ca), sodium (Na), potassium (K), chloride (CI), sulfate (SO;*), nitrate (NO,” as N), fluoride (F),
total iron (Fe), and manganese (Mn) were elevated within some samples. Statistical parameters
from this study are present on Table GW-5.

In addition to collection of ground water samples and subsequent analyses of these samples,
Howard also determined water types for the major formations in the Raton Basin. These
determinations were made based upon analyses of the cation and anion percentages on trilinear
diagrams (Piper, 1942) (Figure GW-2). Following the identification of the chemical characteristic
of each sampling point a map was constructed of the dominant water types in the Raton Basin.
This map is presented as Figure GW-3. Examination of the map indicates the dominant water
type in the area of the proposed Lorencito Mine to be of a sodium bicarbonate (NaHCG,) type.
Howard further plotted samples from each formation on separate trilinear diagrams to determine
the water types from the individual formations. Water from the Poison Canyon Formation is
characterized as a calcium bicarbonate (CaHCO;) type, and waters from the Raton/Vermejo
Formations are classified as a NaHCO, type (Figures GW-4 and GW-5).

Site Specific Results
Windmills

Windmills in the site area were surveyed in August 1996. Each windmill was surveyed for depth
to water (if possible), temperature, pH, specific conductance, and dissolved oxygen. Several of
the windmills were either non-operational, or were inaccessible. Table GW-6 summarizes the
data collected from the wells, and Map 2.04.7-1 illustrates the [ocation of the windmiils.

Conductivity data from these windmill sites indicates a fairly high degree of mineralization.
Comparison of the dissolved oxygen readings and pH values from WMBC2 and WMCWC2
indicate the water in the stock tank may not be representative of the water pumped from the wells.
Several of the wells are set in the atluvium; however, depths of many of the wells would ndicate
that these wells are not set within the alluvium, but within more competent rock.
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Data was collected from the windmills on August 28, 1996. Each of the windmills were
monitored once for field parameters. Water samples were obtained for laboratory analyses from
WMLPC-1 and WMCWC-1. A summary table showing the results from the windmills is included

in Appendix GW-2.
TABLE GW-5
LORENCITO CANYON MINE
STATISTICAL PARAMETERS REPRESENTING 35 WATER SAMPLES
COLLECTED DURING REGIONAL STUDY'
Constituent Mean Standard Range Units
Deviation

Specific
Conductance 1825.6 2104.0 430.0-8000.0 wmhos/Cm
H 7.21 1.01 5.6-11.5 Mg/l
Dissolved 3.85 2.47 1.0-7.9 Mg/l

Oxygen
HCO, 563.8 698.9 50.0-3206.0 Mg/l
Al 1.03 3.32 0.00-.38 Mg/}
Ca 32.66 112.13 1.8-560.0 Mg/l
. Na 286.3 418.5 17.0-1800.0 Mg/l
K 9.1 36.7 0.9-220.0 Mg/l
Fe 0.31 0.47 0.01-2.30 Mg/l
Mg 19.8 234 0.2-100.0 Mg/l
Mn 0.030 0.038 0.000-1.000 Mg/
Cl 77.9 212.8 3.9-2600.0 Mg/l
SO, 201.8 323.3 8.7-1700.0 Mg/l
NO, 0.06 0.11 0.03-0.07 Mg/l
Si0, 10.7 4.5 0.6-24.0 Mg/
F 1.30 1.35 0.0-6.1 Mg/l
Zn 162.3 29.3 3.0-1400.0 pgfl
B 61.7 70.5 10.0-380.0 g/l
As 0.37 0.54 0.0-2.0 ug/l
Cd 2.8 3.1 1.0-17.0 pgll
Se 2.2 3.7 0.16 g/l
Pb 18.9 41.4 0.0-230.0 pg/l
Ag 0.03 0.17 0.0-1.0 ngil
| Hardness 300.0 323.0 6.0-1600.0 Mg/l

CaCO,

'After Howard, 1982

Groundwarer.475\December 9, 1996
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Lorencite Canvon Mine - Groundwarer Technical Report

TABLE GW-6
LORENCITO CANYON MINE
SUMMARY OF RESULTS FROM WINDMILLS
| Estimated
Depth to Specific Dissolved Total
Water | Temperature pH Conductance | Oxygen Depth
Site (feet) °F (S.U.) (zmhos/cm) | (mg/L) (feet)"
WMCCl1 NA Dry Dry Dry Dry NE
WMLPCl1 10.30 77.7 8.96 1440 6.79 NE
WMPC1 NA 77.1 8.30 986 3.27 60
WMBC1 NA Dry . Dry Dry Dry 40
WMBC?2’ NA 78.2 9.63 1439 10.1 70
WMBC3 22.45 Dry Dry Dry Dry 60
WMCWC1 NA 70.8 8.32 650 8.07 60
WMCWC2? NA 77.3 971 820 16.95 80

NA- not accessible, no means of entry was available for the probe.
! Depths are from personal communication with Sid Bayes, Ranch manager
* Water samples for these wells were obtained from the stock tank since no flow was observed and no access was

available to the well.

Results from the laboratory analyses was interpreted through the use of trilinear and Stiff
diagrams. These diagrams indicate principal cation and anion milliequivalents per liter and are
useful for determining water type. Copies of these diagrams are included in Appendix GW-3.
The principal water type observed in the windmills is a sodium bicarbonate type. This water is
typically neutral to partially alkaline, with low hardness, and low to moderate salinity. The pH
ranges from 8.32 to 9.71 and hardness ranges from 166 to 80 mg/L. Total dissolved solids in the
samples ranged from 660 to 800 mg/L, (filterable residue).

All parameters required for analysis were compared with the Colorado Department of Health,
Water Quality Control Division The Basic Standards for Ground Water 3.11.0 (04/30/96), which
include and specify secondary drinking water standards, agricultural standards, human health
standards and total dissolved solids standards. In addition, sodium absorption ratios (SAR) and
conductivity measurements were compared to Mined Land Reclamation Division Guidelines,
“Division Procedures for the Assessment of Material Damage with Respect to Alluvial Valley
Floors, The Cumulative Hydrologic Impact Assessment, and Subsidence at Coal Mines (11/87).”
The standards and maximums observed at a site which were exceeding are listed in Table GW-7.
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TABLE GW-7
LORENCITO CANYON MINE
QUALITY STANDARDS EXCEEDANCES - ALLUVIAL WELLS

Secondary CDMG
Human Drinking Material
Healib Water Agricultural | Damage
Standards | Standsrds | Stendards | Stapderds
Parameter Ugits AMWAL-] MWCC-1  JMWCWC-] IMWOWC-2  [MWIC-1 MWLC-1 MWLC-2 MWLC-} |MWLC- MWPC-1 WMCWC-1 |WMLEC-1 (mg/L) (mg/L) (ag/ly (mg/L}
pH s.u 8.96 6.5-8.%
Specific Cunducuance ARhosiem L] 1293 1215 1687 9T1 1440 700
Chssolved Gaygen mg/L
Banum. dissolved mg/L. pa]
Beryllium. dissolved mg/L <0.0100" | <0.0100% < 0.0100™ <0 0106™ < 0.0100°" <0.0100" |<0.0100™ |<00100™ 0.004 "]
Cobalt, dissolved mg/L 005
Chromum, dissolved mg/l 0l o0l
Flyeride mg/l 40 20
Luhium, dissolved mp/L 25
Anumony, dissalved mg/L 0.06
Thallium, dissolveqd mg/L 0.002
Vanadium, dissolved mg/L 0l
Suver, dussolved mg/L 81 o005
Alumunum, dissolved | mg/L ' 50 50
Arsemc, dissolved mg/L 0038 at a.l
Boren, dussolved mg/L 0.75 0.50
Cadmivm, dissolved mg/L 0.005 0.0l 0.04
Chlonde mg/L 150
Cyamude, frec mg/lL 0.20

prubig 41
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TABLE GW-7 (continued)
LORENCITO CANYON MINE
QUALITY STANDARDS EXCEEDANCES - ALLUVIAL WELLS

Secandary CDMG
Human Drinking Material
Health Water Agricultural | Damage
Standards Standards | Standards { Siandards

Parameier Unis AMWMAC MWCC-l |MWCWC-1 [MWCWC-2  |MWIC-1 MWLC-1 MWLC.2 MWLC-3 |MWLC4 [MWPC-1 WMCWC-1 |WMLPC-1 (mg/L) {mg/l) (mg/L) (mg/L}
Thiocyanate (SCN)- mg/L
Chromium. wial mg/L 0.1 0.1
rccoverable
Copper, dusolved mp/L 1 02 0.2
Conducuviy @25'C WIDA0S/E M 836 1345 1128 1215 062 1272 1021 00
Iron, dissolved me/L 0353 0.64 0.1 5.0
[ron. ol mg/l
Iron. 10wl recoverable mgL
Hardness as CaCO, mg/L
Mercury, dissolved me/L 0002 0.01
Manpanese dissulved mg/L 0.60% 0an 200 0247 Q0078 0.267 G03 0.2 01
Manganese. wial mgl
Nimitz as N, dissolved mg/L 10 10
Nimaee a5 N, dissolved | mg/L 10.0
Nimaie/Nitrue as N, mgil 16.0 100
dissolved
Nickel, dissolved mg/l 0} 0.20 0.20
Lead, dissolved mg/L 00 ol 50
pH (Lab) LN 87 6585 6585
Sedwm Absorption my/l
Rano i Water

= i 475




TABLE GW-7 (continued)
LORENCITO CANYON MINE
- QUALITY STANDARDS EXCEEDANCES - ALLUVIAL WELLS
Secendary CDMG
Human Drinking Material
Health Water Agricultural | Damage
Standards | Standards | Standards | Suandards
Parameter Unuts MWAC:L  [MWCC-1 [MWCWC-1 [MWCWC.2  |[MWIC-] MWLC-1 MWLC-2 MWLC-3 |MWLC4 |[MWPC-1 WMCWC-1 [WMLPC-1 (mg/L} (mg/L) {mg/L} (mg/L)
Seleuum, dissolved mgfl 005 0.02 0.02
Sulfate mg/L 270 250 60 30
Residue, Filierable mgfL
{TDS; g18*C
TDS {Calculaied) mg’L 810 630 789 bbl
Zinc, Dissolved mgflL ' [} 2 2.4

DL = Dewcaon limil

3]
[\

reubis 473




Lorencito Canvon Mine - Groundwater Technical Report

Exceedances for total dissolved solids were observed in windmills WMLPC-1 and WMCWC-1.
The pH standards were exceeded in windmills WMCWC-2, WMBC-2 and WMLPC-1. SAR
levels ranged from 6.70 to 7.60. Electrical conductivity ranged from 0.650 to 1.439 mmhos/cm.

Alluvium

Data was collected from each of the alluvial wells MWAC-1, MWCC-1, MWCWC-1, MWCWC-
2, MWIC-1, MWLC-1, MWLC-2, MWLC-3, MWLC-4 and MWPC-1) during the 1996 baseline
monitoring period. Each of the wells were monitored monthly for field parameters and water
samples were obtained for laboratory analyses. A summary table showing the results from all the
alluvial wells is included in Appendix GW-2.

Results from the laboratory analyses was interpreted through the use of trilinear and Stiff
diagrams. Copies of these diagrams are included in Appendix GW-3. The principal water type
observed in the alluvial wells is a calcium-sodium bicarbonate type. This water is typically neutral
with low hardness, and low to moderate salinity. The pH ranges from 7.05 to 8.37 and hardness
ranges from 177 mg/L to 302 mg/L. Total dissolved solids in the samples ranged from 152 to 880
mg/L (filerable residue).

All parameters required for analysis were compared with standards similar to windmill results.
The standards and resuits are listed in Table GW-7. The method detection limit was reported
greater than the Human Health Standards for beryilium for the samples obtained from all the
alluvial wells, except well MWCWC-1. Exceedances of iron from the secondary drinking water
standard were observed in wells MWCWC-2-1 and MWLC-4. The agricultural and secondary
drinking water standards for manganese were exceeded in wells MWAC-1, MWCC-1, MWCWC-
2, MWIJC-1, MWLC-3 and MWPC-1. The secondary drinking water standard for sulfate was
exceeded in wells MWCWC-1, MWCWC-2 and MWIC-1. Sites MWCC-1, MWCWC-1,
MWCWC-2, MWIC-1, MWPC-1, and WMLPC-1 exhibited specific conductance values which
periodicalily exceeded the CDMG materiai damage standard of 700 umhos/cm. Total dissolved
solids standards were exceeded in wells MWLC-1, MWPC-1, WMCWC-1, and WMLPC-1. SAR
levels ranged from 1.19 to 6.39. Electrical conductivity ranged from 0.315 to 1.667 mmhos/cm.
The human heaith standard for silver was exceeded in WMCWC-1.

Overburden

Data was collected from each of the overburden wells (MW-10 and MW-20) during the 1996
baseline monitoring period. Each of the wells were monitored monthly for field parameters and
water samples were obtained for laboratory analyses. Monitor well MW-20 was dry during the
1996 baseline monitoring period and was not sampled. A summary table showing the results from
the overburden well is included in Appendix GW-2.
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Results from the laboratory analyses was interpreted through the use of Piper and Stiff diagrams.
Copies of these diagrams are included in Appendix GW-3. The principal water type observed
in well MW-10 is a sodium bicarbonate type. This water is typically neutral to partially alkaline,
with low hardness, and low to moderate salinity. The pH ranges from 7.86 to 8.5 and hardness
ranges from 17 to 80 mg/L. Total dissolved solids in the samples ranged from 510 to 670 mg/L
(filterable residue).

All parameters required for analysis were compared with the applicable CDPHE and CDMG
standards. The standards and exceedances are listed in Table GW-8. Exceedances from the
groundwater standards of aluminum, antimony, fluoride, manganese, iron, pH and total dissolved
solids were observed in well MW-10. These exceedances reflect limitations for domestic and
agricultural use. SAR levels ranged from 9.73 to 29.20. Electrical conductivity ranged from
0.563 to 2.090 mmhos/cm, periodically exceeding the CDMG damage standard. Wells MW-20
and MW-30 remained dry during the 1996 monitoring and sampling period and were not sampled.

Ciruela Coal

Data was collected from each of the wells screened in the Ciruela Coal (MW-1C, MW-2C and
MW-3C) during the 1996 baseline monitoring period. Each of the wells were monitored monthly
for field parameters and water samples were obtained for laboratory analyses. Monitor wells
MW-2C and MW-3C were dry during the 1996 baseline monitoring period and were not sampled.
A summary table showing the results from all the wells completed in the Ciruela Coal is included
in Appendix GW-2.

Results from the laboratory analyses was interpreted through the use of Piper and Stiff diagrams.
Copies of these diagrams are included in Appendix GW-3. The principal water type observed
in well MW-1C is a sodium bicarbonate type. This water is typically neutral to partially alkaline.
The pH ranges from 8.27 to 9.40 and hardness ranges from 7 to 9 mg/L. Total dissolved solids
in the samples ranged from 440 to 550 mg/L (filterable residue).

All parameters required for analysis were compared with the applicable CDPHE and CDMG
standards. The standards and exceedances are listed in Table GW-8. Exceedances for iron. pH
and total dissolved solids were observed in well MW-1C. In addition, beryllium was reported
with a detection limit greater than the human health standard. SAR levels ranged from 32.10 to
33.20. Electrical conductivity ranged from 0.110 to 1.620 mmhos/cm. As noted previously, wells
MW-2C and MW-3C remained dry during the 1996 monitoring and sampling period and were not
sampled.
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LORENCITO CANYON MINE

TABLE GW-8

QUALITY STANDARDS EXCEEDANCES - CONSOLIDATED ROCK AQUIFERS

Secondary CDMG
! Human Drinking Material
Heallh Water Agncullural |  Damage
MW MW MW MW MW MW MW MW MW MW MW MW MW | MW | MW MW | Siandards |  Standards Standards | Standards
Parameter Uniis c 11 10 2C b1 20 3 4c 41 4U 5C 51 5U sC sl [0 {mg/L} (mg/L} (mg/L) (mg/L)
pH ., 9.40 8 52 B.56 9.11 898 207 878 B.76 6585
Specific Conducmnce Jmhbos cm 1620 2000 1392 1200 1840 3260 964 B3R 895 1700 2340 1705 700
Dussalved Oxygen ppm
Banum. dissolved mgL 2.0
Beryllum, dissolved mg/L <0 010" 0004 0.1
Cobalt, dissolved mg/L 003
Chrormuum, dissolved mg/L . 01 o4
Fluonde mgL 4 [-] ] 4 2 2 L] ? 4 40 2.0
Luthiarn, dissolsed mg/l 25
Anumom, . dussolved mgil 0009 0006
Thallium. dissolved mgfL 0002
Varudium. dissolved mg/L 01
Sitver. dissolved mg/L 005
Aluminum,. dissolved mg/l 10.00 10.30 45 00 12.20 50 50
Toud Alialinicy g/l
Carbonaw as CaCQ, g/l
Bicarbopate as CaCO, | mg/L
Hydroxude as CaCO, mgl
Arseme, dissolved mg/L 0.05 0.1 o
Boron, dissolved o/l 0.75 0.50

mable 413
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TABLE GW-8 (continued)
LORENCITO CANYON MINE
QUALITY STANDARDS EXCEEDANCES - CONSOLIDATED ROCK AQUIFERS

Secondary CDMG
Hurpan Drinking Maerial
Health Water Agricnltural | Damage
MW MW MW MW MW MW MW MW MW MW MW MW MW MW Mw MW Standards Standards Standards Sandards

Parameter Unuts 1C [} 10 2C b1] 10 A 4C 41 4U 5C 5l suU 6C 61 sU (mg/L) (mg/L) {mg/L) (mp/L)

Calcium dissalved my/l

Cadmium. dissolved mg/L 0.005 0.01

Chlonde g/l 250

Cyanude. free mg/L 0.20

Thiocyanate (SCN) mg/L

Chromuum. Trivalent mg/L

Chromum Heassatem | mg/L

Chromuum, toml mg/L

recaverabie

Copper. dissolved mgl 1 02 0.2

Conducavin. @25°C p#mbosicm 924 2040 1078 1777 1303 283 910 T4 783 1542 2246 1545 700

Lron, dissolved mg/L piv] ] 0.85 110 0 1.00 0.80 32.20 5.36 5.4 12,30 } 176.00 | 20.80 0.3 30

Iron. wwal mg/L

Iron, 1o@l recoverable mg/L

Hardness as CaCQ, my/l

Mercury . dissolved mg/ 0.002 aol

Porassium. dissolved mg/l

Magnesium, dissolved | mg/L 269 | 0445

Manganese, dissolved mg/L 0.202 0309 0143 0.430 0.05 0.2 02

Manganest. iocal mg/L

reailes 473




LT

LORENCITO CANYON MINE
QUALITY STANDARDS EXCEEDANCES - CONSOLIDATED ROCK AQUIFERS

TABLE GW-8 (continued)

Secondary CDMG
Human Drinldng Malerial
Health Water Agricuhursl | Damage
MW MW MW MW MW MW MW Mw MW Mw MW Mw MW Mw MW MW Standards Stapdards Standards Standards
Parameter Units 1C 1l 10 c H 10 u 4C 41 4U 5C 51 L] sC 1] 6U (mg/L) (mg/L) (mg/L) (mg/L)
Molybdenum, mg/l
dissolved
Nitroges. ammonus mg/L
Nurne a5 N. dissolved | mg/L 140 10
Niraie 5 N, dissotved | mgfl. 0.0
Nimae/Kinte as N, mg/L 10.0 100
dissolved
Sudium. dissolved mg/L
Nicket, dissotved mz'L 0.1 020 020
Lead, dissolved mg/L 8.6 86 £6 005 01 50
pH (Lab} umls 8.7 8.6 8.8 EB.8 89 6.5-8.5 6.5-8.5
Sodium Absorpbon mg/L
Rauo 1p Wawer
Selenumn. dissolved mg/L 0.05 0.02 a0
Sullaw mg/L 250 250
Residuc, Fiierable mg/L
(TDS) &18°C
TDS5 (Calculased) mg/L 596 1410 685 1110 1430 1650
Zinc, Dussolved mg/L 5 2 20
DI, = Detecton ligu

ubla 4TS
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Interburden

Data was collected from each of the interburden wells (MW-11I through MW-61) during the 1996
baseline monitoring period. Each of the wells were monitored monthly for field parameters and
water samples were obtained for laboratory analyses. Monitor wells MW-2I and MW-3] remained
dry during the 1996 baselme monitoring period and were not sampled. A summary table showing
the results from all the interburden wells is included in Appendix GW-2.

Results from the laboratory analyses was interpreted through the use of Piper and Stiff diagrams.
Copies of these diagrams are included in Appendix GW-3. The principal water type observed
1s a sodium bicarbonate type. This water is typically neutral to partially alkaline, with low
hardness, and moderate to high salinity. The pH ranges from 7.56 to 8.98 and hardness ranges
from 3 to 319 mg/L. Total dissolved solids in the samples ranged from 420 to 1430 mg/L
(filterable residue).

All parameters required for analysis were compared with the applicable CDPHE and CDMG
standards. The standards and exceedances are listed in Table GW-8. Exceedances of the
secondary drinking water standard for pH were observed in MW-51. Exceedances for iron from
secondary drinking water standards and agricultural standards were detected in the samples
obtained from monitor wells MW-1[ and MW-4I through MW-6I. Manganese standards for
secondary drinking water were exceeded in monitor wells MW-51 and MW-61. Antimony
domestic standards were exceeded in monitor wells MW-11 and MW-6l. Lead and aluminum
standards weré¢ exceeded in monitor well MW-6l. Fluoride agricultural and human health
standards were exceeded in monitor wells MW-41 and MW-6I. Total dissolved solids standards
were exceeded in monitor wells MW-11 and MW-41. SAR levels ranged from 9.73 o0 75.10.
Electrical conductivity ranged from 0.450 to 2.340 mmhos/cm, exceeding CDMG material damage
standards at MW-11, MW-41, MW-51, and MW-61. Wells MW-21 and MW-3I remained dry
during the 1996 monitoring and sampling period.

Primero Coal

Data was collected from each of the wells screened in the Primero Coal MW-4C, MW-5C and
MW-6C) during the 1996 baseline monitoring period. Each of the wells were monitored monthly
for field parameters and water samples were obtained for laboratory analyses. A summary table
showing the results from all the wells screened in the Primero Coal is included in Appendix GW-
2.

Results from the laboratory analyses was interpreted through the use of Piper and Stiff diagrams.
Copies of these diagrams are included in Appendix GW-3. The principal water type observed
in wells MW-4C through MW-6C is a sodium bicarbonate type. This water is alkaline, with low
hardness, and moderate to high salinity. The pH ranges from 8.56 to 9.11 and hardness ranges
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from 4 to 81 mg/L. Total dissolved solids in the samples ranged from 420 to 1430 mg/L
(filterable residue).

All parameters required for analysis were compared with the applicable CDPHE and CDMG
standards. The standards and results are listed in Table GW-8. Exceedances for fluoride, iron
and pH were detected in wells MW-4C, MW-5C and MW-6C. Total dissolved standards were
exceeded in monitor well MW-4C. Aluminum and manganese standards were exceeded in monitor
well MW-5C. SAR levels ranged from 11.90 to 70.30. Electrical conductivity ranged from 0.410
to 2.200 mmhos/cm, exceeding CDMG material standards at MW-4C, MW-5C, and MW-6C.
This water-bearing seam shows evidence of limitations for primary and secondary domestic use
and agricultural use,

Underburden

Data was collected from each of the underburden wells (MW-4U, MW-5U and MW-6U) during
the 1996 baseline monitoring period. Each of the wells were monitored monthly for field
parameters and water samples were obtained for laboratory analyses. A summary table showing
the results from all the overburden wells is included in Appendix GW-2.

Results from the laboratory analyses was interpreted through the use of Piper and Stiff diagrams.
Copies of these diagrams are included in Appendix GW-3. The principal water type observed
in wells MW-4U through MW-6U is a sodium bicarbonate type. This water is typically neutral
to partially alkaline. The pH ranges from 7.28 to 9.07 and hardness ranges from 4 to 170 mg/L.
Total dissolved solids in the samples ranged from 482 to 1650 mg/L (filterable residue).

All parameters required for analysis were compared with the applicable CDPHE and CDMG
standards. The standards and results are listed in Table GW-8. Exceedances for iron and fluoride
were detected in wells MW4U, MW-5U and MW-6U. Exceedances for pH and manganese were
detected in wells MW-5U and MW-6U. Suifate and total dissolved solids standards were exceeded
in well MW-4U. Lead and aluminum standards were exceeded in wells MW-5U and MW-6U,
respectively. SAR levels ranged from 5.41 to 71.40. Electrical conductivity ranged from 0.450
to 3.260 mmhos/cm, exceeding CDMG material damage standards at MW4U., MW-5U, and MW-
6U. The water found in this zone exhibits limitations for domestic and agricultural use.

Aquifer Characteristics

Recharge in the Raton Basin occurs principally in the form of precipitation. Studies by Howard
(1982) indicate that the recharge occurs in the area above 7500 MSL. Precipitation in this area
is approximately 16.32 inches per year at 7200 feet MSL, and 14.94 inches per year at 6600 ft
MSL. This illustrates that precipitation decreases substantially with a decrease in elevation.
Precipitation in the area appears (o be highest in the months of May, July, and August (Table
GW-9). Recharge appears to occur above the 7500 MSL elevation (Howard, 1982). Recharge
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also occurs in the form of influent streams. A major influence to regional recharge in the area is
the presence of fractures in the rock. This fracturing is mainly associated with igneous intrusives,
which have not been encountered in the permit area.

TABLE GW-9
LORENCITO CANYON MINE
PRECIPITATION FOR MINE SITE (INCHES)
North Lake Trinidad Airport Lorencito Lorencito
Month 8,810 Fr. MSL 5,740 Ft MSL 6,600 Ft. MSL 7,200 Fi. MSL
January . 0.92 0.38 0.53 0.64
February _ 1.00 0.44 0.60 0.71
March 1.66 0.77 1.02 1.19
April 1.75 0.97 1.19 1.34
May 2.21 1.86 1.96 2.03
June 1.42 .46 1.45 1.44
July 3.47 2.03 2.43 2.71
August 2.96 2.00 2.27 2.46
September 1.44 .07 1.17 1.25
October 1.31 074 0.90 1.01
November 1.01 0.69 0.78 0.84
December 0.92 0.52 0.63 0.71
Annual 20.07 12,93 14.94 16.32

Note: Extrapolation between North Lake and Trinidad based on elevation difference.

Discharge in the area is mainly through evapotranspiration (ET). According to Howard (1982)
ET in the area is approximately 46.4 inches greater that precipitation (from Trinidad airport data).
This amount of ET would create a large deficit in the permit area hydrologic budget. Other loss
mechanisms include springs and gaining streams with springs in the area generally originating
from either formational contacts (Poison Canyon/Raton), or confined coals.

Regionally, potentiometric surface gradient is thought to be to the east, and in the site area to the
east-northeast. Figure GW-6 depicts a potentiometric surface map based upon the work of
Howard (1982). To develop this map, over two hundred wells were inventoried to determine
location and elevation. This data is included in Appendix GW-4. This map indicates that the
recharge to the aquifers in the site area occurs in the topographic highs and discharges to the
Purgatoire River.
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Raton/Vermejo Formation aquiter and water-bearing zone characteristics were described by
Howard (1982) from slug tests pertormed in the formations. Methodology emploved in that
investigation involved the testing of wells screened across several zones within the same formation
and the values derived are thought 1o be representative of the entire formation. Values determined
via laboratory core analyses indicate a mean horizontal hydraulic conductivity (k) value of 9.38
x 107 ft/day. and a mean vertical hydraulic conductivity (k) of 8.04 x 107 ft/day. These values
are extremely low for sandstones (Heath, 1983). In addition, silistone and shale were found
throughout the site and are considered impermeable and semi-permeable lavers that confine coals
and sandstones within the formation (Howard. 1982). Head differences in the aquiters would
seem to be the result of these confining layers.

In addition to laboratory analyses. Howard (1982) also pertormed field slug tests on wells installed
in the Raton/Vermejo Formations. These tests resulted in a range of K values from 1.07 x 107
ft/day 10 0.119 fi/day. The variance shows the complexity of the system of aquifers in the
Raton/Vermejo Formations. Within the data from Howard (1982) the well resulting in a K value
of 0.119 ft/day is anomalous. This well is the only well completed in only coal. and is not thought
to be indicative of the entire formation. The mean value of the data presented by Howard indicates
a hydraulic conductivity of 0.0408 tt/day. The population standard deviation is 0.392. and sample
standard dewviation (n-1) is 0.0419. A summary of this data is presented on Table GW-10.

TABLE GW-10
LORENCITO CANYON MINE
AQUIFER TEST DATA

Well Aquifer T S K ) K

No. Aquifer Thickness {gpd/tH) {gpd/ft) {opd/fi)= {ft/dav)
t Vermejo-Raton 125.0 1.1 0.0028 0.33 0.044
2 Vermejo-Raron 23B.5 212.0 0.1470 0.888 0.119
3 Vermejo-Raton 165.7 4.11 0.0028 0.025 0.0034
4 Trinidad 50.0 5.46 0.0038 0.109 0.088
6 Vermejo-Raton 198.6 41.613 0.2890 0.200 0.028
7 Vermejo-Raton 162.0 17.96 0.0194 0.175 (.023
9 Vermejo-Raton 220.2 35.3 0.0020 0.16 0.021]
11 Raton 187.5 0.143 0.00010 0.0008 0.000107
14 Raton 236.8 el . *E *x
* | gpd/ft' = 0.134 fr/day Mean = 0.0408

** - Test not complete 0.0
oxn = 0.0392
{From Howard, 1982) oxnt = (.0419

T = Transmissivity
S = Sworativity _
K = Hydraulic Conductivity
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To present a better understanding of the aquifer physical characteristics in the permit area, slug
tests and field observations will be presented. Site specific slug tests were conducted in all of the
consolidated rock water-bearing zones and in the ailuvial wells. Site specific mapping of outcrops
will be incorporated to determine the areas of recharge and discharge into and from the aquifers.

Alluvium

Stream laid deposits alluvium in the Lorencito Canyon Permit area are found in three main areas.
To the north, the Purgatoire River alluvium borders the site, Lorencito Canyon alluvium bisects
the property from north to south in the east, and Cow Canyon alluvial and colluvial deposits bisect
the property north to south in the west (Map 2.04.7-2). Alluvium in the Purgatoire River valley
was investigated by Powell, with a transect of borings being performed near the mouth of
Lorencito Canyon. The borings revealed an average depth of 12 feet for the alluvium, and a depth
to water of two to three feet. The cross-section of this transect is depicted as Figure GW-7.
Alluvium is also found in Lorencito Canyon ranging in thickness from 12 feet in the north to 22
feet in the south. Unconsolidated deposits in Cow Canyon ranges from almost non-existent up to
10 feet thick. Within the side canyons, alluvium does occur in areas demonstrating slight
topographic relief.

Recharge to the alluvium is principally via precipitation, infiltration of runoff, or from losing
streams. Precipitation in all areas of the site is directed into the various canyons and routed along
these Canyons either toward Cow Canyon or Lorencito Canyon. During this process, some of the
water is infiltrated either into the small areas of alluvium encountered in the drainages, or into the
main alluvial bodies. Evidence of loss from streams is apparent in Lorencito, Cow, and Alamosa
Canyons, where streams are intermittent and recharge to the alluvium occurs in the areas where
streamflow is reduced or non-existent.

Discharge from the alluvium is principally through underflow and losses to streams. In Lorencito
Canyon several of the stream reaches above the Purgatoire alluvium are losing; however, near the
mouth of Lorencito Canyon, Lorencito is apparently a gaining stream. This-would coincide with
a decrease in alluvial thickness as apparent in LC-1. Additionally, a monthly reach mapping and
monttoring events at the LC-1 site have consistently shown flow. In the area between LC-2 and
slightly above Jeff Canyon, the stream reaches are generally dry and indicate and area of stream
loss to the alluvium. The area between the proposed box cut and LC-2 is apparently a gaining
area, and the area from the Box Cut to Alamosa Canyon losing. Areas above Alamosa appear to
be gaining.

Within Cow Canyon, the stream appears to be losing almost through the entire canyon. This may
be in part to the high number of retention structures (ponds) located in this drainage (Map
2.04.7-1). Ponds limit runoff through storage and subsequently decrease recharge downstream
along the channel. This may result in a groundwater deficit within the canyon. Some intermittent
flow is evident near the mouth of this canyon.
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Lorencito Canyon Mine - Groundwater Technical Repori

Groundwater in the alluvium at the site is characterized as being under unconfined, water table
conditions. The water table gradient in the Lorencito Canyon alluvium is to the north with the
gradient from the respective side canyons from up canyon down toward Lorencito. Gradient
averages 0.027 fi/ft in the alluvium. A potentiometric surface map of Lorencito Canyon is
presented as Map 2.04.7-3. Hydrographs of the alluvial well water elevations are included -as
Appendix GW-5. Aquifer characteristics of the alluvium were determined via slug testing. A
summary of the data from these wells is presented in Table GW-11.

TABLE GW-11
LORENCITO CANYON MINE
SUMMARY OF ALLUVIAL WELLS SLUG TEST RESULTS

Well Hydraulic Conductivity Standard Error
(ft/day) (from ft/min values)
LC1 1.19 +/- 7.2708E-005
LC2 149.8 +/- 1.0784E-003
LC3 3.68 +/- 9.4793E-004
LC4 12.55 +/-  7.6503E-004
JC1 3.80 +/-  2.6025E-004
PC! 0.43 +/- 1.9337E-005
CC1 30.5 +/- 9.5843E-004
ACl 38.74 +/- 9.1286E-004
CWCl1 31.80 +/- 4.0383E-004
CwWQC2 22.72 +/- 9.5213E-004

Statistical analyses of the hydraulic conductivity was conducted to determine the average hydraulic
conductivity for the alluvium. The range of the data was from 0.43 to 149.8 ft/day. The mean
value calculated for the data was 29.52, with a population standard deviation of 42.27. This
indicates a wide variance in the data from the alluvial wells. Consideration of the individual
standard error from each data set (derived during analyses) indicates that each well analysis has
a fairly high degree of certainty; therefore, the alluvial properties probably vary widely within the
alluvium itself. All values for the alluvium fall within ranges typical for clean fine-grained sand
to coarse grain sand (Heath, 1983). Storativity values for the alluvium cannot be calculated from
the testing performed. Storativity in this case is estimated from literature sources to be 0.1 to 0.3
(Heath, 1983). Copies of all analyses and data from the slug tests performed at the site are
included in Appendix GW-6.
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Calculation of the transmissivity for the alluvium is performed utilizing the formula T = Kb,
where T is transmissivity, K is the hydraulic conductivity, and b is the aquifer thickness (Fetter,
1980). Utilizing the mean hydraulic conductivity for all aliuvial wells within the permit area, and
an aquifer thickness of 7 feet (Lorencito wells, saturated thickness), the transmissivity can be
derived as:

T = Kb
T = (29.52 ft/day) (7 ft)
T = 206.6 ft'/day or 1545 g/d/ft

This value is within the range characteristic of a sand aquifer (Heath, 1983), and reflects that this
is within an acceptable range for the materials encountered onsite.

The seepage velocity of the water through the alluvium can also be calculated from the hydraulic
conductivity, the gradient (dh/dl, I from the potentiometric surface map), and the effective porosity
n.. This relationship is v, = Ki/n, Therefore:

v, = {29.52 ft/day) (0.016 ft/ft)/10 %
v, = 4.72 ft/day or 1724 ft/yr

Potential pumping rates from wells in the alluvium can also be calculated using the formula
Q=Ts/1500, where Q is the flow rate, T is the transmissivity, s is the available drawdown, and
1500 is a constant incorporating conversion for g/d/ft to gpm. The 1500 constant is for .
unconfined aquifers, such as alluvium, 2000 is utilized for confined aquifers. Therefore:

Q = (1545 g/d/ft) [7 ft (for saturated thickness}]/1500
Q = 7.2 gpm (for mean hydraulic conductivity data)

This would compare favorably to the experience of field personnel with bailing some of the wells.
A number of the wells at the site do not produce this volume of water during bailing. This
transmissivity indicates a fair to poor potential for domestic supply.

Overburden

The overburden in the Lorencito Canyon Permit area is located in higher elevations, above the
Ciruela Coal seam. The total estimated thickness of the overburden is up to 500 feet. The top of
this unit consists of the Poison Canyon Formation, which outcrops in the southern portions of the
site (Figure GW-1). The Poison Canyon Formation was investigated by Howard (1982), and is
described as a medium grain sandstone, conglomerate and occasional interbedded mudstone.
Within the Raton Basin, the Poison Canyon may have unconfined aquifer conditions within the
sandstones. This is explained by the good porosity of the sandstone and the atmospheric contact
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of the formation (Howard, 1982). Within the permit area no water was encountered in the Poison
Canyon and very little water in the Raton Formation overburden.

Recharge to the overburden is via precipitation, since this unit forms the highest topographic unit
in the permit area. Much of the water from precipitation events is lost to evapotranspiration or
to runoff. Some of the water does infiltrate through the sandstones of the Poison Canyon, into the
overburden,

Examination of a flow net of the system (Figure GW-8), indicates that some of the recharge into
the Poison Canyon Formation is discharged via evapotranspiration from the formation itself.
Particular to the permit area, several of the principal springs are thought to emanate from the
Poison Canyon/Raton Formation contacts. Springs in the Bonita Canyon area of the project
emanate from underneath massive sandstones that are indicative of the Poison Canyon, and may
provide a mechanism for discharge from this formation. Discharge from springs would reduce
the amount of water entering as recharge to the underlying units.

Groundwater in the overburden is characterized as being under confined conditions. Water was
not apparent in any of the borings into the overburden; therefore, wells were set into the sandstone
overlying the Ciruela. The welis at location MW-2 have been dry and two of the three planned
wells were not set at the location for MW-3 due to dry conditions. Water was present in only one
well installed in the overburden (MW-1A). Groundwater in the overburden appears to be
intermittent throughout the zone; therefore the potentiometric surface could not be determined.

The physical characteristics of an overburden water-bearing zone could not be determined. A slug
test was attempted in well MW-10, and no recovery from the initial “slug in™ was recorded in
eight hours of data collection. This indicates an extremely low hydraulic conductivity for the
sandstone immediately overlying the Ciruela. Although not quantifiable, estimated hydraulic
conductivity would be in range of 10° to 10 ft/day. Accordingly, the water-bearing zone is
confined and the range of these values is generally 10° to 10° (Heath, 1983). Bailing of the well
during the acquisition of field chemistry parameters indicates that the hydraulic conductivity in this
layer is extremely low, since water production from the well is limited. The potential production
of water from this zone for domestic water would be characterized as poor to infeasible.

Ciruela Coal

The Ciruela Coal in the Lorencito Canyon Permit area outcrops at approximately 7200 feet
AMSL. The outcrop is considered the downgradient extent of this unit for hydrologic analyses.
Total estimated thickness for this unit ranges from O to 5.9 feet with an average thickness of 3.56
feet. Recharge to the Ciruela is via precipitation on outcrop surfaces, and from inflow from
fractures or overlying units. Infiltration rates for this unit are anticipated as low.
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Lorencito Canvon Mine - Groundwater Technical Report

Examination of a flow net of the system (Figure GW-8), indicates that some of the recharge is
discharged at the outcrop surface area via evapotranspiration. In addition, springs would generally
be anticipated to emanate for the coal at the outcrop. Spring and seep surveys conducted during
the baseline period did not determine springs to exist at this particular outcrop area. This may be
the result of small amounts of recharge combined with the high evapotranspiration in the area.

Groundwater in the Ciruela is characterized as being under confined conditions. Water was not
apparent in any of the borings into the overburden; however, wells were set into the Ciruela. Well
MW-2 has been dry and no well was set in the Ciruela at the location for MW-3 due to dry
conditions. Water was present in only one well installed in the overburden (MW-1C).
Groundwater in the Ciruela appears to be intermittent throughout the zone; therefore the
potentiometric surface could not be determined.

The characteristics of the Ciruela water-bearing zone were determined via slug testing. A slug test
was performed in well MW-1C, and recovery of the well to static water level required
approximately 16 hours of data collection. This indicates low hydraulic conductivity for the
Ciruela. Estimated hydraulic conductivity as determined via this testing was 1.37 ft/day.
Storativity estimated by this method (Cooper, Pappadapoulous) was 2.14 x 10°. The hydraulic
conductivity determined was also within the same order of magnitude as the value determined by
Howard (1982) for the Raton Formation coals. Utilizing the hydraulic conductivity, and a coal
thickness of 5 feet (MW-4C well, saturated thickness), the transmissivity can be derived as:

T = Kb
T = (1.37 fi/day) (5 ft)
T = 6.85 f*/day or 51.23 g/d/ft

This value is within the range characteristic of a coal unit and compares favorably to the values
in the study by Howard (1982).

The seepage velocity of the water through the coal cannot be calculated without a gradient.
Gradient in this zone is unknown; however, the potential pumping rates from wells in the coal can
be calculated. Utilizing the formula Q=Ts/2000 this calculation can be performed; where the
constant 2000 is used for confined zones. Therefore:

Q = 51.23 g/d/ft [50 ft (for available drawdown)}/2000
Q = 1.28 gpm

This would compare favorably to the experience of field personnel with bailing this well;
therefore, the values derived during testing would appear valid for this water-bearing unit.
Considering the transmissivity of this zone, the potential for domestic water supply is considered
poor.
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Interburden

The interburden in the Lorencito Canyon Permit area has a total estimated thickness of
approximately 570 feet. Recharge to the interburden is via precipitation on outcrop surfaces, and
from inflow from fractures or overlying units. Infiltration rates for this unit are anticipated as
low. Discharge from this unit is anticipated as being low.

Groundwater in the interburden is characterized as being under confined conditions. Water was
not apparent in two of the Ciruela borings into the interburden; however, the third well (MW-11)
had water present. Wells MW-2I and MW-3I both have been dry during the baseline period.
These wells were set in the sandstone directly below the Ciruela. Water was present in all three
wells instailed in the interburden above the Primero. Water was encountered in the borings for
these wells; however, this water was encountered during the drilling through alluvium (MW-4 and
MW-5) and at 100 feet in the boring for sitt MW-6. All interburden Primero wells were set in the
sandstone immediately above the Primero coal seam.

The potentiometric surface of the interburden is to the east-southeast, based on the data from the
wells MW-4, MW-5, and MW-6 (Map 2.04.7-4). The gradient of this surface is 0.0055 ft/ft or
29 ft/mi. This is a relatively shallow gradient. Comparison of this gradient to the regional
gradient of Howard (1982) (Figure GW-6), shows that this gradient is much more easterly.. The
gradient accepted as the regional gradient is generally to the north or northeast in the permit area.

Characteristics of the interburden were determined via slug testing. A slug test was performed
in well MW-61, and recovery of the well was monitored for approximately 17 hours. Within this
time period the water level recovery was extremely limited. Extrapolation of the slug test curve
data indicates complete recovery would take approximately 695 days. This indicates an extremely
low hydraulic conductivity for the interburden. Estimated hydraulic conductivity as determined
via this testing was 1.28 x 107 ft/day. This value can be translated to transmissivity (T) by the
equation T = Kb, where T is transmissivity, K is hydraulic conductivity, and b is the interburden
thickness. Therefore:

T = Kb
T = (1.28 x 10° ft/day) (5 fr)
T = 6.40 x 10° f¥/day or 4.78 x 107 g/d/ft

Comparing this to the regional values:
T =Kb

T = (0.0408 ft/day) (5 ft)
T = 0.204 fi¥/day or 1.53 g/d/ft
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Comparing this value to the established values determined in the regional study by Howard (Table
GW 7), this value is one order of magnitude lower. Based upon field data from bailing the wells
at the site, the value determined from site specific slug test would appear extremely low.
Comparison of field data, the potential pumping rates based upon site-specific data, and the data
from the regional study indicates that the regional values may be more consistent with field data
from bailing. The potential pumping rate from the well can be estimated from the equation
Q=Ts/2000 (derived from Fetter, 1980). In this calculation Q is the flow rate, T is the
transmissivity (determined from the hydraulic conductivity T=Kb), s the available drawdown, and
2000 is a constant (accounts for conversion of T in g/d/ft). Therefore:

Q = (4.78 x 107 g/d/ft) [187 ft (for MW-41)]/2000
Q = 0.0045 gpm (for site-specific data)

Q = 36.6 g/d/ft [187 ft (for MW-41}]/2000

Q = 0.14 gpm (for regional data)

Generally, the rate of evacuation for the wells during the sampling events is estimated as 1.0 gpm.
This value and the potential pumping rate for the well (determined above utilizing regional data)
compare more favorably; therefore the range of the transmissivity in this zone is 4.78 x 10% g/d/ft
to 0.14 g/d/ft.

Storativity estimated by this method (Cooper, Pappadapoulous) was 2.25 x 10*. The storage value
is within the range for a confined zone (Heath, 1983). The hydraulic conductivity determined was
one order of magnitude higher than the value determined by Howard (1982) for the Raton
Formation sandstone.

Groundwater seepage velocity (v,) can be determined from the gradient (dh/dl, or I), effective
porosity (n.), and hydraulic conductivity (K). Seepage velocity represents the rate at which water
actually moves through the pore spaces. The relationship v,=Ki/n, is utilized to determine this
value (Fetter, 1980). From the above analyses:

K = 1.28 x 10* ft/day (for site specific tests), 0.0408 ft/day (for regional values)
[ = 0.0055 fi/ft
n,=10%

Therefore:

= Ki/n,

= (1.28 x 107 ft/day) (0.0055 ft/ft)/10 %

= 7.04 x 107 ft/day or 2.56 x 107 ft/yr (for site-specific)
= (0.0408ft/day) (0.0055 ft/ft)/10 %

.= 2.24 x 107 ft/day or 0.82 fi/yr (from regional data)
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These velocities indicate that ground water seepage ranges from 2.56 x 107 ft/yr to 0.82 ft/yr.
Transmissivity value derived for this zone indicates that water production for domestic use is
infeasible.

Primero Coal

The Primero Coal in the Lorencito Canyon Permit area ouicrops at approximately 6800 feet
AMSL. Total estimated thickness for this unit ranges from 0 to 9.3 feet with an average thickness
of 5.12 feet. Recharge to the Primero is via precipitation on outcrop surfaces, and from inflow
from fractures or overlying units. Infiltration rates for this unit are anticipated as low.

Examination of a flow net of the system (Figure GW-8), indicates that some of the recharge is
discharged at the outcrop surface area via evapotranspiration. In addition, springs would generally
be anticipated to emanate for the coal at the cutcrop. Spring and seep surveys conducted during
the baseline period did not determine springs (with the exception of SPLIC-1) to exist at this
particular outcrop area. This may be the result of small amounts of recharge combined with the
high evapotranspiration in the area.

Groundwater in the Primero is characterized as being under confined condittons. Water was
apparent in all of the borings into the Primero; however, substantial flow increases through the
Primero seam were not apparent. Groundwater in the Primero appears to be continuous
throughout the zone.

The potentiometric surface of the aquifer was determined from data from wells MW-4, MW-3,
and MW-6. The data indicates the flow direction to be to the east-northeast, with a gradient of
0.0078 fi/ft or 41.68 ft/mi. This flow direction is relatively comparable to the direction
established in the region by Howard (1982). A map of the potentiometric surface of this unit is
included as Map 2.04.7-5.

Characteristics of the Primero were determined via slug testing. A slug test was performed in well
MW-4-C, and recovery of the well to static was not accomplished in 17 hours of data collection.
Approximately 65 percent of the recovery did take place in this time. This indicates an extremely
low hydraulic conductivity for the Primero. Estimated hydraulic conductivity as determined via
this testing was 1.22 x 10" ft/day. This value can be translated to transmissivity (T) by the
equation T = Kb, where T is transmissivity, K is hydraulic conductivity, and b is the aquifer
thickness. Therefore:

Kb
(1.22 x 10" ft/day) (5 ft)
= 6.10 x 10" ft*/day or 4.56 g/d/ft

T
T
T
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Comparing this to the regional values:

T =Kb
T = (0.0408 ft/day) (5 ft)
T = 0.204 fi/day or 1.53 g/d/ft

Comparing this value to the established values determined in the regional study by Howard (1982)
(Table GW-7), this value is slightly higher. Based upon field data from bailing the wells at the
site, the value determined from site specific and regional data slug test would appear low. The
potential pumping rate from the well can be estimated from the equation Q=Ts/2000 (derived
from Fetter, 1980). In this calculation Q is the flow rate, T is the transmissivity (determined from
the hydraulic conductivity T=Kb), s the available drawdown, and 2000 is a constant (accounts for
conversion of T in g/d/ft}. Therefore:

Q = 4.56 g/d/ft [221 ft (for MW-4C)]/2000
Q = 0.50 gpm (for site-specific data)

Q = 1.53 g/d/ft [221 ft (for MW-4(C)]/2000
Q = 0.169 gpm (for regional data)

Generally, the rate of evacuation for the wells during the sampling events is estimated as 1.0 gpm.
This value and the potential pumping rate for the well (determined above utilizing site-specific
data) compares more favorably; therefore the range of the transmissivity in this zone is 0.169
g/d/ft to 4.56 g/d/ft.

~ Storativity estimated by this method (Cooper, Pappadapoulous) was 9.93 x 10°. Both values are
within acceptable ranges for a confined zone (Heath, 1983). The hydraulic conductivity
determined was one order of magnitude lower than the value determined by Howard (1982) for
the Raton Formation coals.

Groundwater seepage velocity (v,) can be determined from the gradient (dh/dl, or I), effective
porosity (n.), and hydraulic conductivity (K). Seepage velocity represents the rate at which water
actually moves through the pore spaces. The relationship v,=Ki/n,, is utilized to determine this
value (Fetter, 1980). From the above analyses:

K = 1.22 x 10" fi/day (for site specific tests), 0.0408 ft/day (for regional values)
I = 0.0078 fu/ft
n =10 %
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Therefore:

v, = Ki/n,

v, = 1.22 x 10" fi/day (0.0078 fi/ft)/10 %

v, = 9.52 x 10 fi/day or 3.47 ft/yr (for site-specific)

v, = 0.0408 ft/day (0.0078 ft/ft)/10 %

v, = 3.18 x 10" ft/day or 1.16 ft/yr (from regional data)

These velocities indicate that ground water flow through the coal is higher than the surrounding
Raton formation. The transmissivity of this zone indicates that water production for domestic use
ranges from infeasible to poor.

Underburden

The underburden in the Lorencito Canyon Permit area has a total estimated thickness of up to 1000
feet. Recharge to the underburden is via inflow from fractures or overlving units. Infiltration
rates for this unit are anticipated as low. Discharge from this unit is anticipated as being low.

Groundwater in the underburden is characterized as being under confined conditions. Water was
present in all three wells installed in the underburden below the Primero. Water was encountered
in the borings for these wells; however, this water was encountered during the drilling through
alluvium (MW-4 and MW-5) and ar 100 feet in the boring for site MW-6. No appreciable increase
in flow was noted during the driiling of the underburden zone. All underburden Primero wells
were set in the sandstone immediately below the Primero coal seam.

The potentiometric surface of the underburden was determined from data from wells MW-4, MW-
5. and MW-6. The flow direction established by this data is to the northeast. The gradient is
0.0084 ft/ft or 44.60 ft/mi. This data compares very favorably to the regional gradient established
by Howard in the 1982 study. A copy of this map is included as Map 2.04.7-6.

Aquifer characteristics of the underburden were determined via slug testing. A slug test was
performed in well MW-4U, and recovery of the well was monitored for approximately 7 hours.
Within this time period no recovery was noted. This indicates an extremely low hydraulic
conductivity for the underburden. Estimated hydraulic conductivity would be on the order of 10*
ft/day. Storativity would be estimated as 107 to 10°. A second well MW-6U was also tested.
This well has a sound of either cascading water or gas. According to the slug test results of this
well, this material would have a hydraulic conductivity 5 to 7 orders of magmitude higher than any
of the other consolidaied rock wells onsite. This data indicates either the interception of fracture
zone, or the releasing of gas through the well. This data would not be considered as represeniative
of the underburden zone.
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Estimated hydraulic conductivity is from the regional data provided by Howard. Examining the
values of hydraulic conductivity, this value is estimated as 0.0408 ft/day. This value can be
translated to transmussivity (T) by the equation T = Kb, where T is transmisstvity, K is hydraulic
conductivity, and b is the aquifer thickness. Therefore:

T = Kb
T = (0.0408 ft/day)(1000 ft)
T = 40.8 ft!/day or 305 g/d/ft (estimated for entire thickness)

The potential pumping rate from a fully penetrating well can be estimated from the equation
Q=Ts/2000. (derived from Fetter, 1980). In this calculation Q is the flow rate, T is the
transmissivity (determined from the hydraulic conductivity T=Kb), s the available drawdown, and
2000 is a constant (accounts for conversion of T in g/d/ft). Therefore:

Q = 305 g/d/ft [1000 ft (formation thickness)]/2000
Q = 152 gpm (for regional data)

Generally, the rate of evacuation for the wells during the sampling events is estimated as 1.0 gpm.
This value and the potential pumping rate for the well (determined above utilizing regional data)
compare favorably; therefore the range of the transmissivity in this zone is probably 305 g/d/ft.

Groundwater seepage velocity (v} can be determined from the gradient (dh/dl, or I), effective
porosity (n,), and hydraulic conductivity (K). Seepage velocity represents the rate at which water
actually moves through the pore spaces. The relationship v,=Ki/n,, is utilized to determine this
value (Fetter, 1980). From the above analyses:

K = 0.98 ft/day (for regional values)

[ = 0.008 ft/ft
n, =10 %
Therefore:

v, = Ki/n,
v, = (0.0408 ft/day) (0.008 ft/ft)/10 %
v, = 3.3 x 10” fi/day or 1.19 ft/yr (from regional data)

Comparison of the transmissivity estimated from a fully penetrating well indicates this formation
is potentially a good to fair formation for domestic use; however, the thickness precludes
installation of economically viable household wells.
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Conclusions

In accordance with Rule 2.04.7, baseline data for the hydrology of the site has been collected
during 1996. During this data collection a total of eleven alluvial wells were installed, and 16
consolidated rock wells were installed. These wells were installed into the zones immediately
above and below the target coals, and within the coals themselves. Samples were obtained from
the water in all zones and this water was analyzed for various constituents to determine the water
types and quality. Testing was performed in each of the zones to determine the hydrologic
characteristics of each zone.

Groundwater at the site was principally a calcium-sodium bicarbonate type for the wells within
the alluvium, and a sodium-bicarbonate type for the wells in the consolidated rock strata. Water
from the alluvial wells was typically neutral, with low hardness and low salinity. Water from the
consolidated strata was typically neutral to partially alkaline, with low hardness and low to
moderate salinity. Accedences to water quality standards were evident in both the alluvial and
consolidated rock aquifers.

Groundwater at the Lorencito Canyon Mine site exists principally in the alluvium of Lorencito
Canyon, and at the mouths of the various side canyons. The overburden, interburden, and both
coals outcrop onsite, with this outcrop being the downgradient extent of the water-bearing zones.
Typically, the consolidated aquifers are confined, with a low hydraulic conductivity and a
correspondingly low storativity. Water within the consolidated rock units does exist; however,
this water is not considered to be an aquifer since an aquifer is defined as “a rock or sediment in
a formation which is saturated and sufficiently permeable to transmit economic quantities of water
to wells and springs™ (Fetter, 1980). These units have been deemed “water-bearing zones” since
the zones would appear incapable of transmitting economic quantities of water.
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