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ltetion: 16iAG-1
11opb for: 19%

m/72/95 m/x5/% D</x4/% OS/20/% m/7E/% 07/76/% 0!/19/% OD/1E/% 10/07/%
1100 1130 1205 1f30 1620 1215 1720 1073 1030

EIIIINl1 IIAIIITUI IEAB l7AIOAw
YALIE VALIE AYEBAGE OEVIATI4

gt a

W te r lweC T 15.70 74.77 13.10 13.5E 14.91 15.95 1e.07 16.05 17.15 13.10 1E.07 13.46 1.63
Taul Deptn It. eG! 20.e0 A.eO 20.e0 20.e0 20.E0 2D.ED 20.n0 1D.e0 20.e0 20.n0 20.E0 20.E0 0.00
Iurpe Yollas wllorr 9 13 16 15 12 7 2 6 4 Z I6 9 S
topreture 0 10.6 E.S I2.f 12.7 12.7 16.5 74.n 73.6 13.1 e.3 16.5 1x.0 2.3
pe e.u. 7.f3 7.75 7.50 7.92 7.70 7.61 7.K 7.6t 7.f7 7.4 7.91 7.63 0.1E
Dl evolved DAYpm pp~ f.9 6.7 6.0 6.2 E.5 6.9 7.0 6.2 6.5 f.9 0.9 6.9 1.2
CoMUCterce idts 7E5 315 bt 371 f55 KO f55 611 f20 315 671 f26 e7
11 leer, d(eealved al m.005 0.005 a0.005 0.005 0.005 0.005 0,003 0.000
Aludrw, dissolved aL O.m w.m 0.05 0.15 0.03 0.15 0.07 0.06
io[al dkd lnl tY aL 230 236 247 242 270 247 239 7
cerlnrote .. c.co3 aL z a a x z x z o
BicsrOU:ete o [eWl q/l 230 276 247 2f2 x30 2f7 x39 7

Bydroaide .: c.ml aL a a a a z z z o
Arsenic, diswlved aL d1.001 0.001 e.mt O.m1 0.005 0.001 0.007 0.000
Boron, tliseal ved q/L 0.01 0.05 0.03 0.02 0.01 0.03 0.03 0.02
Barf ue, tli !solved al 0.097 O.mE 0.0% 0.100 O.OnE 0.700 0.095 0.005
Berrlliu, dissolved q/L O.0003 0.01m a0.0003 0.0005 0.0005 0.0700 0.0@9 O.OOfe
Colt fun, dissolved aL 55.3 59.2 56.2 56.1 55.3 59.2 56.7 1.7
e[irn-Mlon ealrra k 0 f 1 2 0 f 2
ut of MI[en seq/l 6,00 6.70 6.37 6.01 6.00 6.37 6.12 0.17
S:a et Gtioru sp/L 6.Oi 6.57 6.Sf 6.30 6.04 6.57 6.36 0.25
c.a.o., di.wl..d aL w.00os o.0oos ao.oaos o.Daos 0.0005 o.mos 0.0005 0.0000
tnlorlde q/L 3 3 i 7 7 4 7 1

Cynids, free aL 0.1 0.1 a0.7 o.t 0.1 0.1 0.1 0.0
ihioeysrwte LLCM) aL 0.7 a0.1 0.7 a0.1 0.7 0.1 0.1 0.0

CaWlt, dissolved q/L 0.01 0.01 N.01 0.01 0.07 0.07 0.0f 0.00
Cnrosiw, tllssolvad q/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00
Caber, tlissolved al 0.07 0.01 0.07 0.01 0.01 0.01 0.01 0.00
orMctivi tY p25C uriot/u f93 551 570 SE6 f93 SE6 550 41
fluoride q/L 0.3 0.3 O.f O.f 0.3 0.4 0.4 0.7
Iron, die,oi..a aL o.ot o.oi a.to o.zo o.ot o.zo o.m 0.09
Iron, tve.l aL o.az z7. so te.6o S.ts o.oz z7.so i2.3z lz.%
x.rtls.e ee c.Lw aL xu uz zn zi7 z13 x72 no n
lleraurr, ais.alvad qn 0.000] o.omz a.moz o.oooz o.oooz o.mm a.o0oz D.ooao
votwsim, dloolved al 7.7 2.2 1.E 1.9 1.7 2.2 7.9 0.2
Lrm~us, diewlved aL D. oz o.DZ o.az o.az o.ox o.oz o.oz D.oo
e.pnoiw, eie.olvea aL tE.1 zo.f te.7 ta.7 tE.1 zo.f 19.0 1.0
Eegnoe, ai.sol ved aL O.o05 o.aos 0.005 o.o9s o.oos o.oos o.aos 0.000
Il.npsnese, tool aL 0.009 D.bos o.su o.ms o.DO9 o.6os 0.2% o.ltx
li trgm, reoni. aL a.os 0.05 0.07 m.os o.as o.a7 D.m o.Dt

U



r",

Paq: 2 LOIEYCITO CMl COWYT

L«ercl[o Coal Nfn
Station: IIWC-1

taaple fur: 19%

eNIPL1Y0 DALE W/12/% 03/25/96 OL/zl/% 07/20/% 06/16/A6 07/16/% DO/19/9d OD/1e/% 10/07/%
i IYE 1110 1170 1207 1110 1620 121s 1220 1017 1030

araseur 1 a

Yttnte a Y, uw a9/L A.01 0.02 Dl A.01
Yi cr.m .. R, a1.wl..e a1/L o.v o.ze osl o.m
Yi tra[e/Nitrite as N, dleaoly ayl 0.77 0.70 0.33 0.20

Sadie, dlawind q/L 79.e 12.6 16.5 12.6

Nittel, a1..olved qIL m.al w.ol o.ot a.o1

Phmpbetw, «tho d1..alv.d q/l A,a05 woos 0.013 o.ao7

leaf, diswlved q/l A.001 W.001 0.002 x.001

px ( lab) Iola 7.1 7.7 7.9 7.s
5atl1~ Abwrptien btls in W 1.20 1.2i 1.17 1.Ie

Mtlaavry, diawlred aD/L A.002 W.002 0.002 W.002

s.lenlY., ai.wlvatl y/L a.ool o.ooz o.aD1 D.a61
Sulfate q/l 60 60 60 70

Eeaidue, Eil[«ebl. Ems) ~1e ayl T70 770 7zo 370
TO3 lcalculatad) ayl 317 370 739 319
TDS ( ratio - aeoured/ealcub 1 1 1 1

shall ita, dlawlvatl aL 0.002 0.002 0,002 0.002
v.rW stn, ai uolvad aL a.aos o.oos o.oos o.oas

zirc, diawlyd aL 0.01 0.01 0.01 m.o1

Mote: lta[im inbllN 07/07/%

NIYINISI IMItINIII aEY ITAIDARO
VALUE VALI[ AVERAGE DEYIATI01

0.01 0.02 0.01 0.00
o.zD o.s7 D.ID o.1e
0.20 O.s7 0.10 0.16
39.0 le.l 13.5 3.6
0.01 6.01 D.D1 o.ao

0,003 0.017 O.OOe 0.001
0,001 0.002 0.001 0.000

7.1 7.9 7.6 0.2
1.20 1,15 1.29 0.11

D.ooz o.ooz o.ooz a.ooo
0,001 0.002 0.001 0.000

s0 6o se s

7zo 37D 77e u
317 379 726 10

1 1 1 0

o.ooz o.ooz o.ooz o.ooo

o,mos o.aos a.oos a.ooo
o.D1 0,01 0.01 0.00

Rev:11/19/%

N
N



Ipe: 1

AMIL ING DALE
i1M

LOpEYC1T0 CML COMMIT
LKanct[o Cul Mina

Ttatlm: IBICC•1
Trgle Tur: 19%

03/12/% 07/25/% Of/24/% 07/20/% 06/7e/93 07/16/% DO/19/96 07/10/% 10/07/%
1010 16L5 1715 17L5 IWO tib 1520 1035 1130

IMIMBI
VALUE

AYllall
VALUE

EAM

AYEMfE
TAIDABD

DEYIAi1W

erecter Iln1b
Mater Lave c a 15.L5 7L.07 IS.ei 17.13 75.5E 16.Le 10.20 15.60 10.02 1<.07 Ie.20 16.27 1.33
Total Depth ft. BOT b.b 70.30 b.b b.b b.b b.b b.b 70.30 70.70 b.b b.b 30.30 0.00

Iurpe voluae pallor 31 X 31 20 b 29 76 77 26 26 X b

Teapenture C 1L4 1.7 12.5 ILL 13.6 14.5 IL.7 IL.2 13.0 1.1 14.7 12.0 L.2

px a.u. e.b 0.01 7.75 e.1L 7.62 7.03 7.69 7.62 7.71 T.62 E.b T.~ 0.2L

Diaaalved OAypm pP 4.7 5.1 6.7 6.1 9.2 6.5 6.0 5.6 5.6 G.7 9.2 6.7 7.3
ordrp[aKe uahm SLe X17 b Leh SEO 600 600 019 600 fEb e79 SE6 97

Tl lvar, dl uolved W/L w.005 w.005 w.007 0.005 0.007 0.005 0.005 0.000

Abel naa, dlaaolaetl ap/L w.Q1 w.07 0.05 0. Q7 0.07 0.03 0.04 0.01
Tatel Al tal lnl ty W/L Ze4 279 702 306 279 706 297 13
Carbonate ea CaCOi W/L 2 Q Q 2 2 2 2 0

Bi urbonta n CaCN aWL 2d. 279 b2 306 279 306 293 1}

Nytlroaitla a [aW7 W/L Q 2 4 2 2 2 2 0

Ar.mip, aia.olvetl mp/L w.001 w.oo1 w.oo1 0.001 0.00/ 0.001 0.001 0.000

Boren, tli aaolved aaLt 0.07 0.03 0.07 0.02 0.01 0.07 0.03 0.03
Bariu., di gaol ved W/L 0.074 0.07L 0.092 0.076 0.07L 0.092 0.079 0.009

9eryllium, di aaolved W/L 0.0005 0.0100 0.0005 a0.0005 0.0003 0.0100 0.0029 O.OOL6
Celc iue, diaaolvetl W/L 61.1 65.9 61.3 62.5 61.1 65.9 62.7 2.2
Catim-Mien ealarce Y 1 3 0 2 0 3 1 1

Sum of Mien seq/L e.sa E.LD e.77 E.E2 B.LE E.E2 0.66 0.16

Tum of Cation oaq/L 0.75 E.% E.7e 9.70 8.75 9.10 e.90 0.16

cadniua,.diaaolved W/L o.ooos 0.0005 w.ooos o.opos D.oaos D.ooos o.ooos o.oooo

Chloride W/L S 5 6 5 5 6 5 1

C CYeni 4, }ree W/L 0,1 0.1 0.1 0.1 0.1 0.1 0.1 0.0

Thlocyero[e (SCY) W/L 0.1 0.1 0.1 w.1 0.1 0.1 0.1 0.0
N CaGI[, diaaolved W/L 0.01 w.01 0.01 0.01 0.07 0.01 0.01 0,00

W Chramiua, di asolved W/L 0.01 a0.01 0.01 0.01 0.01 0.01 0.01 0.00

Copper, di gaol vetl W/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00

atl~c[ivl tY i25C ud~n/m 699 749 703 e7d 699 656 767 SE
fluoride W/L O.L 0.4 O.L O.L 0.4 0.4 O.L 0.0

Irm, tliaaol vetl W/L 0.01 O.OL O.OL 0.01 0.01 O.OL 0.07 0.02

Irm, total W/L 1.77 12.00 20.L0 L.08 1.T7 20.40 9.56 E.LS

xardrcaa ea Cet0.3 W/L 265 201 266 273 265 201 271 7

Mercury, tllaaolvetl W/L w.0002 w.0002 w.0002 0.0002 0.0002 0.0002 0.0002 0.0000

Io[aasiua, di saolved W/L 3.0 2.7 2.9 7.0 2.7 S.0 2.9 0.1

L;tniu., dia.olvM w/L w.oz o.oz o.oz o.oz D.oz o.az o.oz o.Do

Mepnesiua, tlisaolved p/L 27.4 2E.] 27.s 2e.3 27.4 2e.7 27.9 0.5

Nepaneae, di aaolvW W/l 0.075 0.007 w.005 0.007 0.005 0.075 O.OOe 0.005

Mapaneae, total W/L O.OLE 0.253 O.L22 0.030 0.070 O.K2 O.feB 0.166
Mi [rpm, aamnlie W/l 0.05 0.05 O.Oe 0.05 0.05 O.Oe 0.06 0.02



9qe: 2

plf7L 1YG O.TE

TIME

LOeEYLITO rMl I:DiLYI
Lorpcito Ce.l Mine
Sbtlon: MYCC-,

Erpl. 1nr: 19%

OS/12/% N/23/% Of/2a/% 03/20/% 06/1!/% 07/16/% 00/19/% 09/16/% 10/07/%
1010 16L3 1313 17x3 ta00 1330 1520 103s 116

I YIIpEI

V~LLE

plf lllM
YLLOE

EN

YEp~

76DMD

DE111~T101

er~eur Uu t•
Mt[rtt. u tew q/L A.OI 0.01 0.01 0.02 0.01 0.02 0.01 0.00
Mltrete u ., dlewlvad q/L 0.07 0.13 0.27 0.20 0.07 0.20 0.19 0.10
Yltreta/Mltri to r ^, diewly q/L 0.07 0.13 0.20 O.b 0.07 O.b 0.20 0.11
Sodita, dlewlvd q/L 76.a 7a.a 76.7 01.3 7L.a 01.3 T7.2 2.9

Ylekel, dlewlvd q/L A.O1 0.01 0.01 d).01 0.01 0.01 0.01 0.00
fMOepOorts, ortNO tllewlvd q/L 0.013 A.003 0.013 0.000 0.003 0.013 0.011 0.003
led, tllewlvtl q/L A.001 0.003 W.002 x.001 0.001 0.003 0.002 0.001
96 (1e61 volts 7.2 T.T T.9 7.5 7.2 7.9 7.6 0.3
Sodlta Neorytfan petle to W 2.% 1.93 2.07 2.17 1.93 2.17 2.%O.W

Mtlvry, dleeolved q/L d.002 0.002 0.002 0.002 0.002 0.002 0.002 0.000

Seleniu, diseolvad q/L 0.002 0.002 0.001 W.001 0.001 0.002 0.002 0.001
Sulfe[e q/L 130 130 80 120 120 170 123 6
paidue, flltere0la (IDS) i10 q/L L00 L00 30 a70 a30 L00 L70 TL
TOS fnleuletad) q/L f7i L7L V6 f0i G7a a0f i77 3
T95 fntio - meured/ulcub 1 1 1 1 1 1 1 0

Tnellita, di.eolved q/L m.o9z o.ooz 9.ooz w.ooz a.ooz o.ooz o.9oz o.oao

venedita, al.eolvad aL o.oos o.oos o.oos moos 9. ms o.oos o.oos o.ooo

2irc, di eeotved q/L N.O1 0.01 0.01 • 0.01 0.01 0.01 0.01 0.00

4,

G

Nota: Sbtion (nulled 03/00/% pev:11/19/%

N

A



4l

C

fJ
Ln

pope: 1

SANPL IMG DATE
T IIE

turps Velulee

Tegrreture
PN
Di esolved OsypwU
CoMCterce

sllvsr, dissolved
AIIaiUea, dlseolvad
Total Al blinitY
CerboNte n hfN
pl urbvrte ee Ce0a7
Nydrosids n [eCD1
Msenic, tll sselred

Boren, dissolved

Beriu, tli caolvM

Beryllim, diswlvatl

elciuY, di seolved
btlon-Mien Bslsrce

Sum of Mlotn
loo of Ce[iw

ee•iw, di seol ved

CMOride

ysnide, free
Thi ocywte (3CY)
cm.lt, el eeelved

hronium, dissolved

Caper, diswlvsd
Cm4<[ivl tY B25C
Fluoride

Iron. dissolved

Iron, tool

xerdmo ss [a007
Mercury, dl solved

Votessiu., di eselved
Li thine, tli ssolved

NspllesiUY, dioohed

Nwwse, di uolved

NeTgww, total
Ni trWen, eesmni•

LaEYC1TO OWL CdPANr
Lorsrcito Cool Nins
Sbtim: NIL3C-1

Seepl• Tser: 1990

03/12/% DS/27/96 a/n/96 05/22/% 06/1e/% 07/17/% %/21/% 09/17/96 10/oe/%
1530 1300 1137 1170 0900 1620 1515 1130 1415

l Yllaw
VALUE

AYIIUI
VALUE

YEAY
AVEpA(E

TA1DApD

DEVIATIOV

IN~ts
e-Ii 7.50 7.23 e.60 9.02 e.L1 9.70 e.f2 7.e0 e.se 7.23 9.70 1.76 0.76
It. pGl X.60 24.60 2L.60 2L.60 2L.60 2L.60 X.60 X.60 X.60 X.60 2L.60 2L.b0 0.00
eel lorr 32 b 37 b 77 72 X b K 72 37 35 2
C 9.0 12.7 10.0 15.5 12.6 75.7 16.5 15.6 1s.5 9.0 16.5 13.7 2.7
s.u. 7.60 e.02 7.%7.67 7.76 7.92 7.66 7.99 7. L9 7.L9 e.02 7.7e O.zD
FP 3.7 L.1 z.e f.f s.L f.e s.o f.o L.f 2.e s.L L.7 o.e
uehu 6I1 970 1065 1297 1050 1000 950 102E 900 671 1293 7 174
y/L A.ODS WOOS a0.010 0.005 0.005 0.010 0.006 0.002
Up/L 0.03 0.03 O.Ie 0.06 0.03 0.1e O.Oe 0.07
ep/L 55 510 SSi X7 3L1 510 390 e0

ep/L a2 Q q 2 2 2 2 0
y/L 755 510 75L k1 3L7 510 390 e0

ep/L 2 2 Q Q 2 2 2 0
eq/L 0.001 0.001 a0.001 0.001 0.001 0.001 0.001 0.000

syL a0.01 0.05 0.11 0.03 0.01 0.11 0.05 O.OL
ep/L 0.050 0.050 O.OL9 0.051 O.OL9 0.058 0.052 O.OOf
y/L 0.0007 O.o100 0.0070 o.oaos D.Daos o.o1oD o.ools o.0o4s
UO/L 52.1 s7.L 79.9 K.e 39.9 Sl.i fe.6 7.7
s 2 1 1 z 1 x t t
eeq/L 12.% 16.70 12.30 11.60 11.60 16.70 13.78 2.7E
Neq/L 13.40 16.% 12.00 12.00 R.00 Ib.%13.58 2.31
FV/L W.ODOS 0.0010 0.0005 O.000S O.000S 0.0010 0.0006 0.0002
ao/L 10 26 10 9 9 26 1L e

W/L a0.1 a0.1 0.1 a0.1 0.1 0.1 0.1 0.0
y/L 0.1 0.1 a0.1 0.1 0.1 0.1 0.1 0.0

Yon aD.o1 o.a1 ao.oz 0.01 a.o1 o.DZ o.oT 0.00
c/L 0.01 0.01 ao.oz 0.01 a.o1 o.oz o.01 0.00

W/L a0.01 a0.01 0.02 a0.01 0.01 0.02 0.01 0.00
ulnos/w 122D 1K5 1726 1107 1107 1K5 7225 155
o/L O.e 0.9 0.9 0.9 0.8 0.9 0.9 0.1
ep/L 0.01 0.02 0.17 0.07 0.01 0.13 0.06 0.06
W/l 0.35 56.00 52.b0 29.30 0.35 56.00 74.56 25.71

tp/L n5 292 1% 218 1% 292 XO L2
ep/L a0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0000

e9/L 7.6 4.6 L.L 63 3.6 G.6 G.2 O.L
y/L 0.02 0.02 a0.04 W.02 0.02 0.0G 0.03 0.01

Uep/L 70.3 76.1 23.3 25.9 27.3 36.1 28.9 5.6
ep/L d.00S 0.013 0.010 0.005 0.005 0.011 O.OOe 0.004
ep/L 0.01E 2.X0 L.640 2.040 0.01E 6L0 2.366 1.910
ep/L O.os 0.06 0.09 0.06 0.05 0.09 0.07 0.02



9eie: 2

MPIIK WlE
T 1YE

IQEYCITO DML t01i6Yi
loreKlto Cml Mlr~
etet lon: YIYSK-1

seepU iqr: 1996

03/12/96 03/27/% Ot/25/% OSR2/% %/16/% 07117/% Oeltl/% 09/17/% 10/06/%
1570 t700 ttls t770 0900 1620 tats 1170 1f IS

IY IIYII

V611E
E3IIS31

v6111E

IFAII

6vEMff
T6YDIm

DE1I16TI0

rmlter Itl

ltrlt. r Y, ~~ m.ot o.ol 0.09 D.az a.o7 0.09 o. D3 o.a
Yitret. e Y aioelyd al. 0.22 o.lb a.7s o.x7 o.7e o.7! o.ss o.26
l trete/Ill true m Y, tlleeolr ee/l 0.22 0.17 0.62 0.29 0.17 O.e2 0.36 0.70
sdi1., ai.wlrr t tazD tfa.o 1e7.D m.o m.o fe.o t%.e xs
Ylebl, ale.elyd f m.ol m.Dt m.oz m.ot o.at o.az a.ot o.ao
IgtMplgTUe, ert6etlewlwd al e.me o.oxf o.m7 o.mb o.on o.ozf o.m7 o.aos
led, dlewlvd e0/t m.001 0.002 m.005 m.001 0.0(17 0.005 0.002 0.002
pN ( leb) lnlts 7.6 7.7 T.9 7.6 7.6 7.9 7.7 0.1
so61~ Ibeorptim brie fn Ye 5.16 6.39 5.70 5.09 5.09 6.39 5.59 O.bO
M[leorry, dieeolyd ep/l m.002 m.010 m.002 0.002 0.002 0.010 0.001 O.OOf
selenlu•, tlinolws t0/t O.OOx 0.007 m.001 m.001 0.001 0.002 0.001 0.000
sullen ei/t 260 270 230 210 210 270 2f3 M
enldte, Fllter+le (TDS) i16 e1Yt 730 Oe0 690 650 650 ee0 7!6 100
106 (ulculetd) e1i/L 757 9f9 707 677 671 9f9 77(1 12f
TO7 ( nNe eeeered/wlcut• 1 7 1 1 1 1 7 0

16elliu•, tli esolled ei/t m.002 m.002 0.002 0.002 0.002 0.002 0.002 0.000
venWi,r, tli esoled ap/t m.005 m.007 0.010 0.003 0.007 O.O1D 0.006 0.002
ilrc, diewlyd eyL m.01 m.01 m.02 0.01 0.01 0.02 0.01 0.00

G

YoN: stetim It~nlld 03/09/% 0.ev:11/19/%

N



9aq: 1

SMPLIYO DATE
TINE

purge Vohs

Teopnture
PN
Di seolved Oxygen
oMCtare:e
Si [ver, tli ual ved
urirm, di ssolvetl
Total 6l kd Ini ty
brboruta o CaC07
9i cerbatate n GCm

Nydroxide es CYLm
6rsenic, dissolved
Boron, dissolved

Barium, dlnolved

Beryllium, dlssol ved

Glcim, disaol red
Cation Mni an Eelarce

Sum o} 6ni ore

Sus at Catiore

adsiLn„ diuolvetl

Chloride
fCyanide, ree

Thiocywte (6CN)

Coble di acolveddiYCOl ved

N rl~rmlue, di ooolved
i Copper, dissolved
J CoMCtivi tY i25C

fluoride

Iron, dissolved

Iran, tool

xardneze as CaC03

Mercury, dissolved

9oteuium, dissolved
LIMiw, dissolved
Nep~eaium, dissolved

Manganese, dissolved

NerpaMae, total

Yi trogen, as®nle

LOOEMCITO COeL LTIIPeYT

lorercito [ul Yln
ta[ien: 1YCYC-2

oyl• Tor: 1996

m/12/% m/27/96 DL/n/% 05/22/96 06/1x% 07/17/% m/21/% w/17/% 10/08/%
1470 140D 1W0 1430 0100 1545 1320 1270 7ms

IYINN

V1110E

oY1NM

YeILE

EaY

6VE;NOE

lNUIJD

OEVINi1011

Uni to

cTi 17.55 IE.X 16.60 19.17 10.32 20.20 20.86 21.21 21.3E 17.53 21.5E 19.53 1.46
ft. 807 37.11 37.11 37.77 77.11 37.11 77.71 7.71 77.17 37.11 77.11 37.11 37.11 0.00

9allere 40 10 39 Y N 36 X X X X GO 77 3
C 12.1 77.6 12.0 17.9 72.4 14.2 16.7 13.9 15.0 12.0 17.9 14.2 2.0

a.u. 7.20 7.39 7.95 7.29 7.37 7.97 7.26 7.73 7.11 7.17 7.9s 7.45 0.l1

pP 1.7 1.7 2.2 5.3 5.3 4.2 6.0 2.E 2.4 1.7 6.E 3.6 1.9

uMa 6ED ASS 1215 907 e9E 875 1196 1187 EaD 680 1215 961 tE5

ap/L 41.005 0.007 o.DID o.oos a.oos 0.010 o.om o.oox

Yo/L D.m o.m o.zz 0.04 a.m o.zz o.oE 0.09

y/L 3T7 771 768 764 764 377 370 S

aL a a z z 2 z z o

n9/L 377 371 S6E 364 364 377 370 5

l Q 2 Q 2 2 2 2 0

ap/L a.ao1 o.ool o.ool o.ao1 0.001 0.001 0.001 0.000

aL o.oz 0.04 o.oz o.fz o.DZ o.1z o.os o.as

ap/L 0.084 0.05E 0.071 0.046 O.OLO O.OEG 0.065 0.016

ry/L 0.0005 0.0100 0.0030 0.0005 0.0005 0.0100 0.0035 0.0045

e9/L 107.0 108.0 99.9 106.0 99.9 1m.0 1m.2 3.6
1 2 I 3 3 2 1 3

ee9/l 12.90 12.80 13.00 12. EO 12. EO 13.00 12.8E 0.10

meq/L 1].10 13.40 12.30 12.10 12.10 13.40 12.73 0.62

m7/L o.00os 0.001o A.ooos o.00os o.ooos 0.0010 0.0006 o.oo9z

aq/L 10 12 12 10 10 12 11 1

m7/L 0.1 0.1 0.1 0.1 0.1 0.1 D.1 D.0

s9/L 41.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0

aWl 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.00

ap/L 0.01 0.01 a0.02 0.01 0.01 0.02 0.01 0.00

mq/L 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.00

adios/rm 983 1091 112E 7109 981 112E 107E 65
s4/l 0.5 O.i 0.5 0.4 0.4 0.5 0.5 0.1

n9/L 0.07 0.03 0.53 0.21 0.07 0.53 0.27 0.27

e9/L 0.77 6.44 20.70 70.10 0.37 26.70 10.90 11.27

eyl 447 K9 422 435 L22 K9 437 11

ap/L 0.0002 D.oaoz o.00oz o.aooz o.aooz o.oooz o.oooz o.oooa

r0/L L.4 3.7 3.1 2.9 2.9 4.G 7.5 0.7

o0/L 0.02 a0.02 0.04 0.02 0.02 0.04 0.03 0.01

l 42.3 43.5 42.0 41.4 G1.G 43.5 42.3 0.9
rE/L o.zoD 0.066 0.040 0.047 0.040 o.zoo 0.08E o.o7s
m7/L 0.199 0.092 0.147 0.110 0.092 0.199 0.137 0.047

no/L 0.26 0.31 0.21 0.15 0.15 0.31 0.23 0.07



0.9.: 2

SLNPLIRG DATE

71ME

IoRENC1TO rn6L cavuir
larwclto Wl Nln
futlen: MIL1C'2
L~pl• TNr: 1996

mnz/96 m/n/96 w/zs/s6 os/2z/96 06ne/s6 o7n7/96 oe/n/96 o9n7/96 to/oe/96
If/0 1W0 1040 1f30 Oe00 15f5 1320 1230 1033

NIRIRIN NLMIINI NEAN 3T6RDN0
VALUE VLILE L9ELt0E DEYIYTI011

Yi trio N R, diuervd aL
YI V.H N R, diuelnd al
Rltnteryltrlb N R, db.oly al
Sodiu, dissolved aL
Yl ckal, dleeolwd al
Pooephorvf, ortho dlRNlvtl aL
Leed, dioelved A/L
pX ( IeE) unit.
3edlte dborptim b[lo In W

Mtlevry, tliuolM al
Seleniu, tliseolvd al
sule.u aL
Reeidx, rllterdrie (TDS) i1e aL
TDS ( ulcubtMl al
TDS ( nno - NeeYNWulwls
ihLLliu, di uolved e9/l
venediu, di seolwd ep/L
iirc, dieeolved L

w.ol 0.01 0.az o.02
0.23 0.07 0.19 w.02
o.u D.m a.il o.m
9f.s s es.o 7s.o
w.ol w.ol w.oz w.ol
0.021 O.OeS 0.011 w.005
w.aol w.oo1 woos w.aol
7.2 7.L 7.6 7.6
1.% 2.Of 1.62 1.56
w.002 0.010 0.002 w.002
w.001 0.001 0.001 w.001
2f0 2L0 250 250
710 700 710 670
726 729 71s ros
1 1 1 1
0.002 a0.002 0.002 0.002

0.005 0.005 0.010 0.005
w.01 0.03 0.02 0.01

0.01 0.02 0.02 0.01
o.OZ o.z3 a.13 a.lo
0.03 o.z3 o.lf e.1o
7s.o 3 ee.z 10.f
0.01 0.02 0.01 0.00
o.o0s o.oes o.ml D.m7
0.001 0.003 0.002 0.002

7.2 7.6 7.3 0.2
1.f0 2.Of 1.m 0.21
0.002 0.010 O.OOf O.OOL
o. ao 1 0.001 0.001 0.000

2L0 250 2f5 6
670 710 696 19
705 729 719 11

1 1 1 0

0.002 0.002 0.002 0.000
0.005 0.010 0.006 0.002

0.01 0.03 0.02 0.01

Mace: 5tetim irNUlled 03/09/% Rev:11/19/A1

N

00
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C

N

10

v.9e: t

sAFVLIrG DATE
T LIE

iur9e Volur

Tespen[un
PX
Di ssal vetl Oxygen
Candctarca

Silver, di uelved
Alulrea, di evolved
Tool Alkel inl [Y
Qrbvvte as [e01i
Bi nrboruty a hr137

nydrox ltb es bfAl
Arasnic, diuolved
Boron, di esolved

Beriue, dissolved
Beryll ivA, dissalvsd
Cei<iun, tliuoived
Cetian-Mim Belerce
Sun o7 Mipn
Sun of btiorn
Cndnium, dlaaolved
Chloride

CYenide, free
ih iocpra[e (SCr)
Cobol t, dissolved
Uroni un, disaolvetl

Co(per, tlieaelved
CpldealvitY i25C
fluor ide

Iran, tli seolved

Iron, m[el

xardrcaa es CeCO3

Eercury, dissolvvtl
votessium, di ssolvM
Li lhiun, tliuolved
Xe9rcsl un, difaolved

Esrgenese, dissolved
Xetgenese, total
Mi [fWM, eWglli•

Laern7D mAL coimArT

Lorerclt0 Cwl Eirc
stet ion: INJC-1
ietpie Tur: 1996

Q7/12/% W/a/96 OL/a/% 05/20/96 06/18/% 07/17/% oe/20/96 OD/1E/% 10/07/%
0015 IZ30 O9a 1207 0900 0100 1600 11L5 1X3

1r11eJX
VALUE

M1(IIE31
VALUE

IEA11
AvErAfi

TA1DAm

DEVIATIdI

WI 2e

cam-a.02 20.7! 21.22 21.55 21.29 21.70 21.17 21.15 21 ,L] 20.70 25.02 21.66 1.76
t. BGi a.o2 a.62 a.oz ss.ox ss.ox a.ox a.ox a.oz a.ox a.o2 a.oz ss.Dx D.00
gel larc 7 9 9 E 9 9 9 9 9 7 9 E 7
C 11.7 i.f 11.1 1s.7 15.0 IL,O 22.0 IL.2 17.2 S.L 22.0 13.5 L.L
s.u. 7.60 E.O2 7.K E.OJ 7.74 7.7E 7.66 7.81 E.OS 7.K E.OS 7.79 0.21

P9~ 6.1 L.E 6.0 6.0 7.3 7.3 3.0 5.7 6.2 f.E 7.5 6.1 0.9
utlim 1119 1667 628 Nb 910 1000 900 1060 900 628 1667 1003 2EE
aL w.aos m.aos o.oos m.aos o.aos o.ms o.oos o.oaD
W/L O.Of aO. QI 0.20 0.03 0.07 0.20 0.0E 0.0E
sp/L L79 L17 377 793 377 L39 L06 27
W/L 2 2 Q Q 2 2 2 0
W/L L39 i13 377 393 377 439 L06 27
W/L 2 a2 2 2 2 2 2 0
W/L 0.001 o.ao1 0.001 0.001 o.ao1 D.a01 o.aol 0.000
W/L 0.02 O.OL 0.05 0.02 0.02 0.05 0.03 0.02
W/L 0.062 0.05E O.Of3 O.OfO O.OfO 0.082 0.056 0.019
W/L 0,0005 0.0f00 0.0003 0.0007 0.0007 0.0100 0.0029 O.OOfE
W/l 59.2 s9.9 K.0 43.1 i3.1 59.9 51.6 9.2
i 1 2 0 1 1 2 1 1

eeq/L use 13.70 Iz.oo 1x.70 u.oD use u.13 1.1E
seq/L 14.90 1f.L0 12.00 12.10 12.00 14.90 17.75 1.72
W/L a0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0000
W/L 7 6 6 6 6 7 6 1

W/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0
W/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0
W/l 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00
Wn o.ol o.m 0.01 0.01 0.01 0.01 0.01 D.oO
Wn m.ol 0.01 0.01 D.o1 a.o1 o.D1 0.01 o.ao
n/an 1200 121s 1076 1169 1076 1215 116s 62
W/L 0.6 0.7 0.7 0.7 0.6 0.7 0.7 0.0
W/L 0.01 0.01 0.09 0.01 0.01 0.09 0.03 O.OL
W/L 1.OS 26.20 X.30 I.EL 1.05 76.30 16.05 17.17
W/L 302 29D 224 220 220 302 261 i5
W/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0000
W/L f.6 L.5 3.E 3.7 7 L.6 L.2 0.7
W/L 0.03 0.03 0.02 0.02 0.02 0.07 0.03 0.01
W/L I7.5 X.3 27.7 2).2 27.2 77.5 72.2 5.5
sp/L 0.015 0.011 0.005 0.007 0.005 0.015 O.OOD 0,005
W/L o.ofz o.c6z o.s82 o.ofs o.ofz 0.saz o.zEi o.zE1
sp/L 0.07 0.05 O.OS 0.05 0.05 0.05 0.05 0.00

L~



9g9e: _

7AIPLIgC MTE

IIgE

LOgEYCI70 C06L (OV6gT
loractto Ceel gllr
stgtian: wac-1

S~pl• lnr: 19%

Ql/12/% W/a/% O</a/% 05/20/% %/1e/% 07/17/% oe/20/% 09/16/% 10/07/%
Oe15 1270 07a 1205 0900 Oe00 1600 1115 1315

MIYIwM MA%IwM IEY ] TYGYO

YALIE Y6LIE . YEgAff DEYIATIOq

meter

to u ~ lno qp/L 41.01 0.02 41.01 0.01

gltnq tl q, dl uolvgd ~/ L O.K 0.29 1.16 0.65
gitrete/gitrito qq Y, dlggolr e9/L O.K 0.31 1.16 0.67

odlu, •wlved i/L 199.0 1W.0 169.0 173.0

glckel, ~ggolrad qp/L d.01 0.01 0.01 W.01

Ihogpben~, ortho dugolNd qo/L 0.029 41.005 0.009 A.005

Letl, diggelvtl q/L x.001 0.007 A.005 A.001

pq (Itl) unltq 7.6 7.9 e.t 7.e
fadlu Nsrpti on btio In W 5.01 1.e1 f.97 S. tf
fnt igory, diq.elved A/L tl.002 N.0@ 4].002 0.002
s.lenly d1..olred . 9/L o.001 0.002 0.001 0.001
wirer. qp/L 760 as 200 zoo

tepid., Il Uenbl• (m7) i1e q0/L 010 7% 660 660

ms (a.lodetedl . wL esz 7% 679 690

m9 ( retie - sgwred/ulcul• 1 1 1 1

lh.ll lue, digeolv.d s9/L 41.002 0.002 0.002 W.002

Yengdiuq, tligaolved A/L N.005 O.OOS 0.005 0.005

ilrc, tligslved s9/L 0.01 0.02 0.01 41.01

gocc Sudan inullgd 03/05/%

G

IJ

O

0.01 0.02 0.01 0.00

0.29 1.16 0.66 0.37
0.71 1.16 0.67 0.76

169.0 199.0 162.5 1f.0
0.01 0.01 0.01 0.00
0.007 0.029 0.013 0.011
0.001 0.007 0.001 0.007

7.6 0.1 7.9 0.2
f.e1 5.1f f.99 0.1f
0.a0z 0.ooz o.aoz o.oao
o.ao1 o.ooz o.001 0.oao

zoo zeo zza z
660 e10 730 e1

679 n7z 7f9 7e
1 1 1 0

0.002 0.002 0.002 0.000
0.005 0.005 0.005 0.000

0.01 0.02 0.01 0.00

gev:11/19/%



v.ge: t LaENCIro mu mvuT
Lorercito feel Nlite
stalm: NYLC-1
lrRl. Tar: 199'0

SAMIiNG DACE 07/12/%6)/25/% OL/25/% OS/22/%06/10/% 07/17/% Oe/21/% 09/19/% 10/07/% NINI NIII NA[INr MEAN S7AlDAf6)
TINE Oe50 11L7 O9LS 0770 0100 1100 Oe00 1615 1LSS VAIIF YALIE AVEMfE DEVIATION

erfineter UmB

Peter Lm c f 17.52 16.52 16.9E 17.00 13.20 17.06 17.00 17.17 17.20 15.20 17.52 16.06 0.66
To[el Depth ft. 945 R.X 22.Sa II.Sa 22.50 22.50 22.76 22.50 22.56 72.50 22.50 72.50 22.50 0.00

verge Velur Mllan 11 11 10 12 e e 9 10 e e 12 10 1
Tefpereture C 6.6 6.S e.L 12.0 13-6 16.0 15.2 17.7 16.E 6.5 17.7 12.9 L.1

pN u. 0.20 7.67 6.27 7.95 7.7E 7.60 7.69 7.67 7.04 7.69 0.27 7.91 0.20
Difeolvetl DNYgm p 1.5 L.1 5.0 e.7 7.3 S.6 S.6 L.0 5.6 1.5 e.7 5.2 2.1
Ordcterce urlw Lee 565 LSL 365 L40 fS0 L60 567 Llo 765 Se5 L71 N

silver, tli uolved aL w.005 w.005 w.005 w.007 0.007 0.007 0.005 0.000
AlueilNS, dlefolved aL w.03 w.03 0.17 w.OS 0.07 0.17 0.07 O.o7
Tobl Alka lnltY aL 2W 213 221 216 20i 221 21L 7
cfrbonete a CfCN al 2 2 2 2 2 2 2 0
Blurhmft• of CeC47 aL 20L 213 221 216 20L 221 21L 7

xydroNide .f c.col aL z a 7 2 z z z D

Aramic, diffolred al 0.001 0.001 0.001 O.o01 0.00) 0.00) 0.001 0.000

9orm, aiffelvea aL o.01 o.Ot 0.03 o.lz o.01 0.12 o.os o.os
9.r iiy, elfeelvW aL o.lze D.o9L o.110 0.100 o.o9L o.lze 0.1oB o.o1s

6<ryll i,n, eifsolyed aL o.o9os o.olao o.Omo o.000s o.ooos o.o1oD o.ools o.oocs
celciu., dissolved aL L5.2 L7.5 L5.6 5.6 35.0 L7.5 L3.5 5.2
Goon-Anim Barre S 1 1 1 1 1 0 1

Suf of Miau sglL 5.30 6.03 5.6E 5.9E 5.50 6.07 S.e3 0.23
Sw o/ Cetiom aq/L 5.60 6.13 5.90 5.76 5.60 b.17 5.65 0.22

c.eel un, ei.folvee aL a.ooos o.oolo w.ooos D.aoos o.ooos 0.0010 0.00% o.Daoz
Chtaride aL 9 L L L 9 S 7

ymiee, free A/L a0.1 0.1 0.1 w.l 0.1 0.1 0.1 0.0
ihiocymat• (SCN) aL 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0
CoW lt, dissolved A/L 0.01 a0.01 0.01 0.01 0.01 0.01 0.01 0.00
Chrafi un, diffolvee al 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00

opyer, tlifsolvetl aL 0.01 0.01 0.01 w.01 0.01 0.01 0.01 D.OD
CoMctivltY i25C u~w/tn LBO 323 337 7L9 Leo SL9 322 30
Fluori ee al O.L O.L 0.5 0.5 O.L 0.5 0.5 0.1

Irm, Oifsolvea al 0.01 0.03 0.37 w.01 0.01 0.37 0.10 0.16

Irm, rota aL W.30 10.90 1.2E 32.90 1.2E L0.30 21.X 10.31
Nereneu es CeC67 aL 175 16L 176 152 752 1eL IR tt

Mercury, diesolved aL 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0000

Pole.iue, difsolvM aL 1.e 2.1 2.5 2.L 1.6 2.5 2.2 0.3

Lithlug, dissolved aL 0.02 w.02 0.02 0.02 0.02 0.02 0.02 0.00

Ns9nefiw, dissolved aL 15.1 15.6 15.2 15.7 15.1 15.0 I3.4 0.3
Nsnpenese, diseolvrl i/L 0.2L7 0.01f 0.011 a0.003 0.005 0.2L7 0.069 0.119

Nsnganeee, rota i/L 1.%0 0.277 0.037 0.703 0.017 1.950 0.)62 0.65)

Nitrogen, rmni• al 0.07 w.03 0.% • 0.05 0.05 0.%0.05 0.01



C~
C

N

rw•: z LnEYCIT9 OML fOPNi

Lorercito Cwl Mlro
ste[ion: MNC-1
se~l• Twr: [9%

SVIrI IMG DATE OS/IZ% 07/75/% n/23/% 03/27/% 06/16/% 07/[7/% oe/21/% 09/19/% 10/07/%
r11E o115o tus o9<s orso atpo ltm oE00 tots uss

erenYter Vut.
Yltn t. a M, w• tp/L A.O1

M ftnb .. Y, dbe•lr•d ey/l 0.12
Nltnw/Mi trl to o M, dbsb e0/L O.Q

s•dlu•, di •eol red e0/L a6.2
Illced, dl ee•lrW e0/L A.01
PnwpOOrts, ertho dle.olrm tt0/L 0.016

Led, di solved q/L A.m1

pN fleC) mlb 7.a
S•dl~a 6borptim Betio In W 1.X
Mtisvry, die•olred ey/L A.002

Sel•nlu, di uolr•d e0/L O.m1
sulteta e0/L 6D

euidts, fil[er•bb lr9$) iN eyl x70
i05 talculeted) eyl 29e
i03 tretio - neesur•d/calale 1

Tbllius, diu•Ived e9/l A.002

Vervglun, diafolved A/L 0.005

iinc, di seolved ep/L W.01

Mota: Stet ion irotel lee 02/27/%

MIMINM M6IIIIUI MEN ST310ND

ruuE v6LItE NEUa OErunon

N.01 0.01 0.02 0.01 O.Ox 0.01 O.m
0.31 0.76 0.21 0.21 0.12 0.33 O.m
0.71 0.77 0.25 0.23 0.12 O.D O.m
51.5 51.5 60.0 16.2 60.6 57.7 6.1
N.01 0.01 A.01 0.01 0.01 0.01 O.m
0.011 A.mS 0.01a 0.005 0.016 0.012 0.003
o.aos m.mx A.m1 o.ml 0.00e o.ml 0.003
7.7 7.9 7.7 7.1 7.9 7.7 0.2
1.77 1.71 2.17 1.71 2.17 1.W 0.27
a.oto o.mz o.ooz o.mz o.010 o.ow o.mL
O.m2 O.mt A.m1 O.mt 0.002 O.mt o.Om
70 60 70 60 70 65 6
3m 3m 300 270 300 293 IS
327 S1S 319 2% 327 31c 1S
1 1 1 1 1 7 0
0.002 0.007 0.002 0.002 0.002 0.002 0.000
0.005 0.005 0.005 0.005 0.005 0.005 0.000
o.at o.a w.01 0.01 0.oc a.oz o.oz

eev:11/19/%

N



ray.: t

A1VLING OAfE
r1NE

LnEllclio raL COIPAY7
lOre(1r1[O ONl YIIY
st.tten: NYLC-2

arRle TNr: 1976

0]/12/% 03/25/96 DL/25/96 05/21/96 06/10/96 07/16/96 00/20M6 09/10/% 10/07/96
o4so ust ono 1xs 1200 167s 0900 1120 lzzo

IYIMN

vuuE

AalNlal
vAL11E

EAP

AvEUn

TA9DAaD
Dkvuna

PVe1R[ef unrt•

W ter Lev. c • 13.10 13.29 13.17 11,06 11.26 12.13 13.72 1..01 1..30 11.06 11.30 12.93 7.17
Total Depth ft. acs 2f.b 2f.b 2L.b 21.70 2f .30 2c.b 2L.b 2i.b 2L.b 2<.b 2f.b 21.30 0.00
vurpe volune ydlpn 23 u 27 26 27 26 X 22 21 21 27 2f 2
telgnn[we 7.3 a.f 7.0 12.0 15.7 27.0 1L.7 15.0 1L.5 a.a 27.0 12.0 5.6
pN u. O.b 7.99 0.25 7.05 7.56 7.99 7.59 7.66 7.69 7.05 O.b 7.79 0.39
Direolved ONypm ppr 5.7 7.9 6.7 0.6 6.7 L.7 L.6 5.0 5.6 f.6 0.6 6.1 1.L
Cottestrrce udior 362 L55 322 x9 L50 320 a15 601 200 200 601 347 9a

silrrr, eia:otvM so/L D.ms o.ms woos 0.003 0.005 o.oos 0.003 0.000

uvw1~N., tli..elved W/L w.as 0.07 ao.zo 0.03 0.03 o.zo 0.07 a.o9
iotrl Alkelini[Y y/l 217 210 230 236 217 236 225 9
Cerbaute a Ce[al nq/L a2 2 2 a2 2 2 2 0
Biurbonete es CeC07 mp/L 277 210 230 276 217 236 225 9

Nydrositle a [eC03 iq/l K at a2 Q 2 2 2 0
Arrmic, diNOlved iep/L 0.001 0.001 0.001 0.001 0.001 0.007 0.001 0.000

Boren, dissolved ea/L 0.01 O.Of 0.07 0.02 0.01 0.0f 0.07 0.01

Benue, di rrolred m9/L 0.000 0.002 0.093 0.092 0.002 0.097 0.009 0.005
Berylli~n, tlierolvetl e9/L 0.0005 0.0100 0.0001 0.0007 0.0005 O.O 100 0.0029 0.0040
Celci un, tlisselved ng/L 51.7 55.5 51.9 51.5 57.5 55.5 52.7 1.9
Ce[im-Anion Belerce 2 3 5 0 0 0 5 2 2
Sur of Minns meQ/L S.Sa 5. )6 6.01 S.S3 5.5< 6.01 5.01 0.21
Sun of C.tims nrtq/L s.62 6.71 5.90 1.09 5.02 6.31 6.00 0.22
Cedni ur, dirrolved mp/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0000
Chloride rQ/L f L 7 i i 1

CYm~tle, frN mp/L a0.1 0.1 0.1 a0.1 0.1 0.1 0.1 0.0
iAi mYrtut• tSCY) nq/L 0.1 0.1 0.1 a0.1 0.1 0.1 0.1 0.0

N CoDrlt, direolved np/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00
Chronits, direolretl ny/L ao.o1 o.Ot ao.o1 ao.o1 0.01 0.01 0.at o.DO

copper, eiNOlrea rcn ao.o1 ap.m ao.o1 0.ot 0.01 0.01 0.01 o.oa
w

nductivitY YSC utl~os/a L60 c98 Sao 570 a6B 570 521 a8
Fluoride op/l 0.3 O.f O.L O.a 0.3 O.f 0.< 0.1

Iron, tlisrolved op/L 0.01 0.01 0.02 0.02 0.01 0.02 0.02 0.01

Irm, te[rl vq/L 0.17 13.70 7.56 7.11 7.11 13.30 9.Oi 2.00
xsrdness ea hC03 nyl 197 209 19B 195 195 209 200 6
Mercury, tlissolved nq/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0000
Poucsi ua, tlirsolvcd iq/L 1.5 1.7 1.9 1.7 1.7 1,9 1.7 0.2
Lttni ua, tlteaolree va/L o.az 0.oz o.oz o.oz 0.0z 0.oz 0.oz o.ao

Nrgneriun, disrolved rq/L 16.6 17.0 16.5 16.0 16.0 17.0 16.5 O.a
Nerpenere, disrolved y/l 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.000

Nanpersse, total np/L 0.200 0.331 0.212 0.123 0.123 0.331 0.217 0.006

Yitrapm, ~rmni• rp/L A.OS 0.05 0.05 A.OS 0.03 0.05 0.05 0.00



PYq: 2 LOIIEYCITO mLL COIi.Y7

Lormcito Cwl Min
Stain: YYLC4

S.~yl• L.r: 19%

SMPl1YG DATE O3/1L% QS/25/% OLRS/% 05/21/% 06/10/% 07/16/% 00/20/46 09/1E/% 10/07/%
TIME 0930 1f32 0770 13fs 1200 1615 0900 1120 1210

raeur utt [c
itn t• a uw L A.01 0.02 0.01 A.Ot

Ylerae .. Y; di.wlvYd aL oa7 osl o.ze D.a
YI[rlce/Yi[rito r Y, dil.oly Yyl 0.37 0.55 0.29 O.L1

Sodiv•, ditlolvld Yyl f1.E f7.6 f3.0 K.5
Yickol, dlLlolvld y/t A.O1 0.01 0.01 A.O1
Pornphorul, ortno dilwlvad l0/L 0.027 0.005 0.011 A.005
Led, tliYwlvM l9/L 0.001 0.001 0.001 A.001

pN ( l.b) oral tl 7.2 7.6 7.9 7.6
Sadiu• Ablorpclm brio In W 1.71 1.LS LU 1.f0

Mtirorry, di.wlvM Y9/L 0.002 0.002 0.002 A.002
Sel miuY, di.wlvld Yi/l 0.001 0.002 0.001 A.001
Sulfas IV/L 50 60 60 50

Peaduo, IllterYble (705) itE i/l 710 750 Sf0 320
TDS ( uleula[d) Y9/L 2% 717 716 310
TDS ( ratio - ~aured/cacult 1 1 1 1

TYYlliua, diaaalvod e9/L 0.002 0.002 0.002 0.002
VYnM iuY, tlllsolvYd t1p/L 0.005 a0.005 0.005 0.003

iirc, diYYOlvld Y9/L 0.01 0.01 0.01 0.01

Mote: Stain in ul1e003/07/%

C

N

A

YIYIYIN YY%11111 R.11 SilYllflO

VALUE VeLIIE LVE4rE DEVIITIOI

0.01 o.oz o.01 o.m
0.2E 0.53 O.fO 0.10
0.29 0.55 O.f1 0.11
L1.E f7.6 K.7 2.f
0.01 0.01 0.01 0.00
0.003 0.027 0.01} 0.010
0.001 0.001 0.001 0.000

7.2 7.9 7.6 0.7
1.31 1.i5 1.79 0.%
0.002 0.002 0.002 0.000
0.001 0.002 0.001 0.000

30 60 33 6
710 3so 330 1e

2% 31E 710 10
1 1 1 0

0.002 0.002 0.002 0.000
0.003 0.003 0.003 0.000
0.01 0.01 0.01 0.00

lev:11/10/%



N

Ppe: 1

SIPDLIMG OAIE

TINE

LOIEY[ITO C63L C»IPNY
Lorercito Cal Ain
station: wLC-7

faapl• yar: 19%

o]/1x/% m/a/% oLrza/96 os/zo/% mna% o7na/% oen9/96 o9/1e/96 10/07/% NIYIIIYV NAYININ YEAY srAY0AY9

1030 1615 1310 1345 1450 1330 1370 1033 1310 VALUE VAIUE AVERAGE OEYIA7101

Paster um to

alter Lave c • 13.40 13.21 11.65 10.92 11.m 12.06 13.53 13.21 12.67 10.92 17.53 12.47 0.44
focal Depth ft. BGS 1D.33 7e.75 10.75 10.33 10.35 10.35 10.35 10.35 10.75 10.35 10.35 1e.33 0.00
Pur9a Voluse 9•Ilar• E 7 IS 13 15 17 6 H 17 6 15 11 L

Tsa3aratura C 9.0 5.9 70.3 11,6 14.3 16.3 15.7 13.2 14.0 5.9 16.3 12.5 7.3

px u. e.37 0.21 7.%7.95 7.61 7.52 7.ee 7.m 7.61 7.52 0.37 7.09 0.2D
Difaolved Oay9en ppa L.9 3.3 7.9 6.3 E.6 0.2 6.7 5.7 7.0 G.9 e.6 6.7 1.3
oMCtance whoa 340 K2 363 355 410 420 406 467 390 3L0 467 399 L2

lily, dl uolvd p/L 0.005 A.003 0.003 0.003 0.005 0.005 0.005 0.000
Al~nifan, tllsaolw.tl m9/L a0.07 0.14 0.07 0.04 0.03 O.IL 0.07 0.05
fool Alblinity p/L 213 21e 230 226 213 270 II2 E
Carboro to •a GCO7 p/L 2 2 2 2 2 2 2 0
9l urborot• u Carn3 vp/L 213 210 230 226 217 230 222 e
xydroxide •a C•CTll Yy/L 2 2 2 2 2 2 2 0

Arsenic, tlia•olved p/L 0.001 O.mt O.ml 0.001 0.001 0.001 0.001 O. mO

Boron, O~seolvetl no/L 0.01 0.05 0.05 0.02 0.01 0.05 0.03 0.02
6•ri un, a1.•elved man o. tao O.a99 o.11G o.7oz 0.099 o.t 1G o.1a o.oD7
eeryll i,m, dia•olved p/l a0.0005 0.0100 0.0005 0.0003 0.0005 0.0100 0.0029 O.OOie
Calciu., tllaaolved V/L 52.4 3T.2 53.9 51.2 51.2 57.2 53.7 2.6
Utism Mion blarce 0 2 0 2 0 2 1 1
Sin of Mioro naq/L S. T2 S.m 5.63 7.L9 S.L9 S.E3 5.71 0.15
Sum a} Gtlaro meq/L 5.7! 6.01 5.07 5.67 5.67 6.07 S.E2 0.15
adni~n, 'tll•w lvM p/t O. m05 0.0005 0.0003 a0.Om5 0.0007 0.0003 0.0005 O.OOm
Cnlon de p/L 5 5 L 3 5 L 1

CY•nide, free p/L o.t 0.1 0.1 a0.1 0.1 0.1 0.1 0.0

Thiocyarote (SCM) p/L 0.1 0.7 0.1 0.1 0.1 0.1 0.1 0.0
Cobalt, dissolved iry/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 O.m
cnroNi w, dittolved san 0.01 a.o1 0.01 o.Dt o.01 0.01 0.01 o.m

Copper, d~atolvetl np/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00

Condstivity i25C vehos/cm 473 L9L 531 531 L77 531 507 29
iluoritle no/L 0.7 0.7 O.G O.L 0.3 0.3 0.G 0.1

Iran, ditsolved inp/L 0.01 0.1E 0.09 0.06 0.01 0.1E 0.09 0.07

Iron, total no/L 0.6E 13.10 61.60 10.10 e.m 61.60 23.37 25.75
Mardnesa et [arD3 p/L 1% 211 200 190 790 211 199 9

Mercury, dissolved no/L 0.0002 0.0002 0.0002 0. m02 0.0002 0.0002 0.0002 O.OOm
Pot w ito, di uolved sy/L 4.2 1.9 2.0 1.9 1.9 L.2 2.7 1.1
Lithir, dl•so lved si/L W.02 0,@ 0.02 0.02 0.02 0.02 0.02 0.00

Na9roair, difaolvetl nY/L 15.0 16.5 13.9 15.2 15.0 1b.7 15.7 0.7

Marq•rose, di••olvad m9/L 0.07E 0.005 0.011 0.005 0.005 0.07E 0.023 0.036
N•n9•roae, total oo/L 0.300 0.320 1.700 0.136 0.156 1.700 0.619 0.726
Yitro9m, antmni• vo/L O.OD 0.05 0.05 0.07 0.03 O.OD 0.06 0.02



Rape: 2 LORENCITO CML COIIPM
Lortslto Oml N(m
Statim: NYLC-3
Saapla Taar: 19%

SNPLIM6 DATE Q5/12/% 03/25/% W/2i/% 05/20/% 06/13/% 07/16/% 00/19/% 09/13/% 10/07/% NI YIIIRI NASINIAI IEAN STAIDARD
7111E 1D70 1615 1510 1515 1150 1770 1770 1035 1310 YALUE YALIE AYERAff OEVIAi2d

ar ter mica

YI [r N as N, uw ap/L 0.02
Nitnb n R, dlawlrad 4L 0.32
Nitnb/Nltrit• as N, dluolr ap/L O.K
Sediu, dl aaolvad ap/L 39.9
Nickel, dluolvad y/L A.01

9hmphorv, ortM dlawlvatl y/L 0.779
L.ad, al..elvad aL a.ool
pM ( lab) Ynlta 7.S
Sotliu Abaorptim Ratlo In li 1.27

Mtiaorry, tli saolrad ap/L 0.002

Sal mlu, dlawlved y/L 4.001
Sulfate tp/L 60

Refide, filterable (TOS) i13 ap/l 310
TDS ( ulculatatl7 ap/L 306
TD3 ( ratio - aeawrad/ulala 1

Thalllu, difaolvw A/L 0.002
Ynvdiu, tli saolra6 ry/L 0.005

zirc, ai.aclvfd aL o.D1

Yale: Sta[im Iroulltl O7/OS/%

N

0.01 0.01 0.01
0.70 0.59 0.31
0.39 0.59 0.31
39.1 b.9 i1.0

0.01 A.01 W.01
W.005 0.000 0.000
0.007 0.001 wool
7.6 7.0 7s
1.19 1.27 1.71
0.002 0.002 0.002
0.002 0.001 0.001
60 50 i0
730 290 290
712 306 209
1 1 1
0.002 0.002 a0.002
O.OOS O.OOS 0.005
0.01 0.01 0.01

0.01 o.oz o.01 D.oo
0.31 0.59 O.i3 0.13
0.31 0.59 O.b 0.13
39.1 N.0 L0.2 0.9
0.01 0.01 0.01 0.00

O.aos D.7n o.too 0.136
0.001 0.007 0.007 0.003

7.5 7.0 7.6 0.1
1.19 1.31 1.76 0.05
0.007 0.007 0.002 0.000

0.001 0.002 0.001 0.000
i0 60 S7 10

290 330 305 19
709 317 703 10

1 1 1 0
0.002 0.002 0.002 0.000
o.oos o.oos o.o3s o.ooo
0.01 0.01 o.a1 0.00

Rev: 11/19/%



9pe: 1

SAMPLING DATE
TINE

LOREYCITO mAL COVAYT

lorercl[o Cal NIA
Stetlm: NYLC-L

SeRI• lnr: 1990

m/1y96 m/76/% of/u/% os/2o/96 06/7e/90 o7/1a/96 m/1v/96 o9/le/96 1a/o7/96
1170 12LS 1120 1370 1700 12011 1100 0935 1050

NIR 11!11 RAAINIAI NEAP STAIDA9D
YALUE VALLE AVERAGE DEVIA710M

Psreeeter Om is

Yater lava e • 12.50 12.70 13.10 13.25 1].21 13.30 7.50 IS.fO 13.f4 12.50 13.50 13.16 0.74

Tetel Depth ft. Bm 19.55 19.55 79.55 19.55 19.55 19.57 19.55 19.55 19.55 19.55 19.55 19.55 0.00

Purge Vol ue~ gallorr 15 LL 17 9 D 6 6 9 9 6 15 10 7

Teaperatwa C e.f 7.7 10.0 13.3 tO.L 15.0 16.0 13.3 72.7 7.7 16.0 11.9 2.{

pX u. 7.95 7.T7 7.E6 7.97 7. L9 7.65 7.55 7.fl7 7.51 7.L9 7.97 7.73 0.19

Oiseolvetl OAy9en i>Pe 7.{ L.7 6.0 6.7 7.3 9.0 E.2 6.3 5.2 3.6 9.0 6.2 1.E

Cmdu:terce ud~w EE 45 370 536 L30 KO ie0 532 LLO 370 536 L46 60

Silver, tli aeolTN p/l W.005 WOOS W.WS 0.005 0.005 0.005 O.Om 0.000

Alunitea, tliseolred e9/L 0.04 0.25 0.03 O.m 0.03 0.25 O.W 0.11

Tetel AlbUni tY p/t 2R 237 262 267 237 767 252 15

Cerecnate n CaCm eo/L a2 2 4 2 2 2 2 0

Bicartpnate a CeCm v0/L 242 237 262 267 237 267 252 15

XyOrw lde ea [e[m ep/l 2 2 2 2 ~ 2 2 2 0

Arsenic, dieaolrtl p/l 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.000

6orm, dia.olred p/L o.01 o.m o.m o.DZ o.01 o.al o.oz o.Dl

Beriun, di eeolred eq/L 0.117 0.109 0.115 0.110 0.109 0.71e 0.115 0.004

Berylliue, diesel ved p/L 0.0005 0.0100 0.0005 0.0005 0.0005 0.0100 0.0029 0.000E

Calciun, tllssslTN np/L 52.L 56.7 SS.L 57.0 52.L 57.0 SS.L 2.1

Catim-Anim {!farce k 2 4 0 2 0 L 2 2

Sun of Aniau mry/L 6.23 5.90 6.L6 6.50 5.90 6.50 6.27 0.26

Yen of Cetims eeq/l 6.51 6.36 6.L] 6.70 6.36 6.70 6.50 0.15

C Cedniup, dieeelred p/L O.000S 0.0005 0.0005 0.0005 O.OOm 0.0005 0.0005 0.0000

Chloride ry/l L 3 5 3 3 5 L 1
IJ

CYen~de, free p/L 0.1 a0.1 a0.1 0.1 0.1 0.1 0.1 0.0

Thiagw[e (SCR) ep/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0

cce.lc, ai.eolred pn 0.01 0.01 0.01 ao.ol 0.01 0.07 0.07 o.ao

Chrmiul, di uolvad n{/L a0.01 a0.01 0.07 0.01 0.01 0.01 0.01 0.00

Copper, dissolved n9/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00

Cmductivity R23C adios/ra 527 516 566 60L 516 004 552 41

Fluoride p/l 0.7 0.3 0.4 0.G 0.3 O.L 0.G 0.1

vm, ai,eelved a4n o.ol 0.64 o.ES o.oz o.ot D.64 o.le o.n

Irm, tots! p/L 0.01 1.75 1.74 2.L9 0.01 2.49 1.50 1.05

Mard~esa es CeCm vp/L 201 215 210 216 201 276 210 6

Mercury, tlia+llred vg/l 0.0002 a0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0000

Potessi un, diesolved n1yL 2.6 1.6 I.e 2.0 1.6 2.6 2.0 0.<

Li tniue, ai.aolrld syL o.oz o.az o.ox o.oz o.02 o.oz D.oz o.oo

Ma9neei ue, dieaalrsO np/L 17.1 17.} 17.5 17.9 17.1 17.9 17.5 0.3

Man9erieie, dieaelved ep/L 0.0(4 0.012 O.Om O.Om 0.00E O.OGL 0.01e 0.017

Men9enese, total p/l 0.046 O.m1 O.OX 0.019 0.019 0.046 0.033 0.011

Xitrpen, emmi• ao/L 0.15 0.05 0.10 0.05 O.m 0.15 0.09 0.05



4pR: 2 LAEMCITO CdL DORA6YT

Loretclto Ca.l Ills
3t.[Im: RLLC-i

SYpI• TYr: 19%

SfIIPLIp DATE N/12/% 03/26/% Of/2i/% 03/20/% 06/16/% 07/16/% 0!/19/% OD/IE/% 10/07/%
TIRF 1170 12f5 1120 1370 1700 1200 1100 0435 1p30

RI RIMRI MRMIIRRI IEY ST61DN0

YELIE V.LIA: EYEREfE DEVIE7I011

Mi tr.t. Y ^, dlYOlved aL A.02
MltnaAltrl [e r 3, dit.oly aL A.02
scaly, dltwlM aL Sf.7
Rlcbl, dl.wlvtl al DI
4hotphoiv, ortEe dl YOlv.d al 41.005
Leed, dl.wlnd aL A.001
pi (l.e) vnln 7a
soel~a 9btorytlm 4tio in Ya 1.70
Mtirtzry, dlRwlvd RO/L A.002
lel eniu, dl RSOlvtl p/L A.001
Sulfatt p/L t0

Ro idue, Ti ltertW. (T03) i1E y/L KO
IDE ( raleulRLN) aL D7
i0s (ratio - RYVw/ulcul• t

T6.lliu•, diafolvM p/L 0.002
V.rrdiu, ditwlyd p/L 0.003

Zinc, dirwlvN p/L 0.01

wu: Et.[imi~rull.d 03/W/%

N

m.o1 a.oz D.D1
o.ls D.oe a.or
0.15 0.10 0.0E
i3.3 f9.3 52.9
0.01 w.o1 m.D1
N.003 0.006 x.003
o.oDl 0.001 m.ao1
7s ae 7.i
1.n 1sa Ise
0.002 0.002 0.002
0.001 0.001 0.001
50 30 SO
If0 320 720
71E 337 3K
1 1 1

0.002 0.002 0.002
0.003~ 0.005 0.003
0.01 0.01 0.01

a.o1 o.oz o.ol o.ao
0.02 O.tS 0.0E 0.05
0.02 0.13 0.09 0.05
i3.3 K.7 50.6 i.t
0.01 0.01 0.01 E.ao
0.003 0.006 1.003 0.000
o.DO1 0.001 o.ao1 0.000

7.3 7.E 7.5 0,2
1.37 1.70 I.X O.lf
0.002 0.002 0.002 0.000
0.001 0.001 0.001 0.000

SO 60 57 S
320 XO 370 12
310 lfi 3K 11

1 1 1 0

0.002 0.002 0.002 0.000
0.003 0.005 0.003 0.000
O.D1 0.01 0.01 0.00

Rev:11/19/%



C

N

Pepe: 1

NIPLIYO D6LE
i 111E

LOBEYDITD (tML CO1iNIT
Loracito Coel Mh

Btetl m: efi[-1

Seeyl• Tqr: 19%

03/12/% 07/23/% Df/2S/% 03/22/% 06/1!/% 07/17/% 0!/20/% 09/16/% 10/07/%
09tl 7252 0675 0915 10]0 10a0 1000 1200 1770

IYIeIN
Y6LLE

Aa 11Ell
VILIIE

E6Y

aYEMGE
7NCapp

DEYI~i1011

Pe renxter um is

W[er Leve c • 21.60 20.66 22.70 22.02 20.77 20.70 20.66 20.55 20.% 20.55 22.70 21.21 0.77
T9[el Depth ft. e05 33.70 A.70 33.30 33.30 A.70 73.30 70 A.30 73.30 73.30 A.30 37.30 0.00
Purge Volu> pella~m 1a 1f 12 12 17 15 17 15 1f R 17 1f 2
Ttapentun C 12.7 5.9 11.1 14.0 16.1 11.1 15.9 1f.f 12.6 5.9 16.1 13.0 3.1
pY e.u. 6.44 7.%7.55 7.6] 7.67 7.79 7.77 7.77 7.74 7.55 6.fi 7.65 0.25
0laaolved OaYpen pp 7.f 7.9 a.0 7.2 T.a 7.1 a.1 f,2 5.6 3.f 7.9 5.7 1.6
Cordrtterce tmhas 793 462 516 SIa 750 700 700 971 6% 462 971 660 157
silver, di..PlyN nyL 0.005 woos o.00s D.oos o.oos pops o.oos o.ooD
u teiren, dia,alved an o.oc o.1o w.m w.ol o.ol o.zo 0.09 o.ae
Total altd initY W/l a26 766 K7 342 42 B6 371 w
Ce rbonete es GC03 ry/L 2 2 Q 2 2 2 2 0
Bi urbawte b [eCW mp/L 426 366 X7 Sa2 X2 a26 371 f0

xydroaih es Cs[OS ntp/L 2 2 2 a2 2 2 2 0
6ramic, dissolved ey/L 0.001 0.001 0.001 0.001 0.(101 0.001 0.001 0.000
aorm, al.aolved mp/L o.oz o.oz o.of o.az o.oz o.of o.03 0.01
Bari ui, di aaolvea eB/L 0.067 o.of7 o.of3 o.of1 D.o41 0.%7 o.of9 o.o1z
Berylliue, dissolved ey/L 0.0005 0.0100 0.0005 0.0005 0.0005 0.0100 0.0029 0.0048

elciw, tliewlved L 47.0 a0.9 39.6 36.T 38.7 L1.0 40.1 1.1
Ceti m-bnim pelence i 3 1 1 0 1 7 0 2
sw of Mims eeq/L 71.60 10.80 10.10 9.60 9.80 11.80 10.63 0.69
Bum of Ceti arls msq/L 12.50 10.60 9.97 9.62 9.82 12.50 10.72 1.23
Cedni un, dlaeolved nq/l 0.0005 0.0010 0.0005 0.0005 0.0005 0.0010 0.0006 0.0002
Chloride mp/l 1 6 6 6 1 6 5

Cyanide, free np/L p,l 0.1 0.1 0.1 0.1 0.1 0,1 D.0
Thiocysiute t5[Y> ny/L 0.1 a0.1 0.1 0.1 0.1 0.1 0.1 0.0

Cabelt, tliasolvetl nq/L 0.01 0,01 0.01 0.01 0.01 0.01 0.01 0.00
Cnraei~s, dissolved ap/l w.01 0.01 w.01 0.01 0.01 0.01 0.01 0.00
copper, a;sselved mBn 0.01 o.ot w.o1 w.ol o.ol o.ol 0.01 o.Do
CoM<tivi tY i25C tadim/a 962 959 919 9ff 919 962 946 20
fluoride eq/L 0.9 0.6 0.6 0.9 0.6 0.9 0.9 0.1

irm, aissolved m9/L a.a1 o.ov a.o7 o.az o.ol o.ov o.os o. of
rm, total mp/l 0.56 29.20 19.10 S.M 0.56 29.20 13.56 13.05
xerdxss ea G[63 oo/L 167 191 162 177 177 191 164 6
Yercury, dissolved no/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0000

Potessiun, dissolved nq/L f.] 3.3 3.2 3.3 3.2 a.3 3,5 0.5
Lithi un, tli solved mp/L 0.02 0.02 0.02 0.02 0.02 1.02 0.02 0.00
Me{Ptesiva, tliasol ved ep/L 20.5 21,5 20.0 19.5 19.5 21.5 20.4 0.9

Menpenese, dissolved s9/L 0.267 0.006 w.005 0.005 0.005 0.267 0.071 0.131
Yenpsneae, total n9/L 0.264 0.760 0.775 0.119 0.119 0.760 O.GTp 0.327

xi[rogen, estemie mplL 0.16 0.07 O.DS 0.05 0.05 0.16 0.06 0.05



Pepe: 2

SAMl1Y0 WTF
TIYE

Parameter Um b

itnte»Y, wo eY/L
Mitnu » Y Oi»olva6
Ml i 61 l

p/L
tnte/M tr e » Y, e v

SaYlu, tliseel raY
etp/L
q/L

YIcL.I, aia.elrad aL
Phoaphoru, ortho Obwlvetl eyl
Lead, Ebwlva0 aa/L
px Q.EI min
Sodi[e 6Worptlm Yatlo In W

Mtimty, dlawlved ap/L
Almlu, diawlved ey/L
Sulfate mp/L
Deakin, 9ilterabl• (iDS) i1E A/L
TDS ( ce lcub[ad) y/L
TDS ( n[io - Yeuursd/ulcul•
ihel lien, di»olrM q9/L
varW iu, di aaolvee B/L
Sirc, dl uolved ep/t

Mote: S[a[im imullsd 03/07/%

C

N

N
O

LOREMCITO LTY1L EOIVAYT
Loreclto Coel Yits

Stetlm: leiC-1

Srple leer: 19%

03/12/% 03/23/9'6 04/23/% 03/22/% 06/1D/% 07/17/% Oe/20/% O-/1E/% f0/07/%
0913 1232 ONS 0913 1Q50 1040 1000 1200 1770

M1Y11»t YAVIIIM IFAII eTeYOew

VIIIUE V6LIE eYEt60E DEVI~T1011

0.01 O.OL 0.01 0.01
O.OS 0.2L 0.30 O.ZS
0.03 0.2E 0.30 0.2L
1%.0 153.0 1L2.0 1L1.0
w.D1 D.D1 0.01 ol
o.mz o.ole o.olo D.o17
0.001 0,002 0.005 0.001

7.3 e.o e.o 7a
6.71 L.EE L.64 L.67
0.002 a0.010 0.002 p.002
0.001 0.001 0.001 0.001

150 150 1L0 130
640 560 5L0 SW
671 59E 560 SLS
1 1 1 1

0.002 0.002 0.002 0.002
0.003 0.003 0,005 0.005
a0.01 a0.01 0.01 0.01

0.01 0.04 0.02 0.02
0.05 O.b 0.21 0.11
0.05 O.b 0.12 0.11
ul.o 1%.0 1ss.o a.o
0.01 o.Dl 0.01 0.00

0.010 0.052 0.019 0.009
o.oD1 o.oDS o.ooz E.oaz

7.3 e.0 7.E 0.3
c.6L 6.l1 3.13 O.EO
0.002 0.010 0.004 0.004
0.001 0.001 0.001 0.000

Ib 150 1U 10

sio eto sro LE
545 671 394 56

1 1 1 0
0.002 0.002 0.002 0.000

0.005 0.005 0.003 0.000
0.01 0.01 0.01 0.00

Dev:11/19/%



Papa: 1 LOpENCITO CML fOfANT
Lorerclto Isl Nirr
Btatlm: YNNC-1

Srp4 Tor: 1p%

SAl1Pl1YG DATE OB/3B/% NIYIMM NAYINUI NEAP STAYDARD
TIME VALUE VALUE AYENAfE DEVIATION

aremeter Inrte
a llP Pup Y/A Y/A Y/A N/A

alter Lerel fot Y Y/A Y/A Y/A Y/A
1 eNperet ure C N/A Y/A Y/A Y/A
pM s.u. Y/A Y/A N/A Y/A
Cad<[erce iw Y/A Y/A M/A Y/A
Dlasolvad Oxypm ppN Y/A Y/A Y/A N/A
Silver, dissolved q/L Y/A N/A Y/A M/A
AlusiUUe, dlssol ved ayl Y/A M/A Y/A N/A
Total AlkalinltY ayl Y/A M/A Y/A M/A
Cafbaute as CeE¢7 ayL Y/A Y/A Y/A M/A
B icerbanq a CaCN ap/t Y/A Y/A M/A Y/A
Nydroxida a GLN q/L YA M/A Y/A M/A
Aram ic, dissolved q/l Y/A M/A M/A M/A
Boren, dissolved aN/l Y/A M/A M/A N/A
Bariun, dissolved q/l Y/A M/A Y/A M/A
Beryllium, dissolved q/L Y/A M/A Y/A M/A
Calci us, tlissol ved q/L Y/A M/A Y/A M/A
Ceti m-Anim Balarce i Y/A M/A M/A M/A
Sue of Miona aeq/L Y/A N/A Y/A M/A
Sue of EatloUU aeq/L M/A Y/A M/A M/A

1 Cedei un, tlissol red q/l N/A Y/A M/A N/A
4, Chloride q/l Y/A M/A N/A 4/A

Cyanide, free q/L M/A N/A M/A N/A
Th iocyane[e (s[YI 4L Y/A M/A N/A Y/A

IJ Coal lt, tlissolrM q/L Y/A M/A M/A M/A

Chromi un, diesol red q/L Y/A M/A M/A M/A
N Capper, tlieaolved q/L Y/A N/A Y/A M/A

erdctivi[y Y25[ uMOe/cY Y/A Y/A Y/A M/A
fluoride q/L M/A M/A N/A M/A
Iran, dU SSOl ved ell/L Y/A N/A Y/A M/A
Iran, tm[el q/L N/A N/A Y/A M/A
Mardnesa es CaC03 q/L Y/A M/A Y/A M/A
Mercury, dissolved q/L Y/A M/A Y/A M/A
Po[assi um, disemlved q/L Y/A M/A Y/A M/A
L i[hi un, disselvatl q/L Y/A M/A M/A M/A
Napnesi un, dissolved q/L Y/A N/A Y/A M/A

Narlpanese, diesolred ap/l Y/A M/A N/A M/A
NNpenese, to[al q/L Y/A M/A M/A M/A
M itrogm, antvni• ap/L Y/A M/A Y/A N/A
Y i2ri[a as M, diesolveE q/L Y/A M/A M/A M/A



Ppe: 2

MPLIi MTE
i1ME

14/ZE/%

lOl1ENCITO mtL COMPAYT

Lorerclto Cul Ills
ttltlon: YI/D-1
Yupu blr: 19%

IYIPIN

YALYE
fY11fYt

VANE

EAY
AVEgADE

TAYDAM
DEVIATIOI

rr~etrr mltf
YIVHe r Y, uw L

Y/A Y/A q/A Y/AYI [rlte/Yltri to u Y, dlfloly fa/L Y/A Y/A Y/A q/A
Stlila, eiffolvtl fp/L Y/A Y/A A Y/A
Y lckel, diflolrtl fa/L Y/A Y/A N/A Y/A
Phapholt~, ortho diffalrtl fa/L Y/A Y/A N/A Y/A
Letl, ditwlvtl fp/L Y/A Y/A Y/A Y/A
pl (leb) unl tf Y/A Y/A Y/A Y/A
fadlu Akwrptl on fltio In Yr

N/A Y/A Y/A Y/A
Mtinvry, Oilfolvtl tp/L Y/A Y/A Y/A M/A
fllnlu, dlafolvtl fa/L Y/A M/A Y/A Y/A
Su Nrn Y/A M/A Y/A Yq
gesiOE, 111[erYbl• (TDS) i1E fp/l M/A Y/A Y/A M/A
TDS ( celtvle[tl) YO/L Y/A M/A Y/A Y/A
IDS (n[io - isesurtl/ulCYl• N/A N/A Y/A Mq
Thrlliuti dinolved w/L Y/A M/A Y/A N/A
VeMiu, tlifsolvtl w/L Y/A Y/A Y/A N/A
2irc, diffolvtd ap/L M/A N/A Y/A Y/A

Mar: Sudan intrlltl OE/30/% gev:11/19/%

Puq Yo floe froo virmlll et e iw of sl~lirg.
G YA • Yot fcceffibl•

N

N
N



Ppe: 1 LaEYCIrO CaL LOfAYT
Lorerc ito [nl Nlne
Etetlm: I/YIC-2

Seale inr: 19%

SMIPLIMG DALE O6/7A/% NIMINM MAYINIM NEAP SIAIDAIm
r INE VALUE VALUE AVE4ff DEVIASi dI

ereneter Vm to
OV

Y/A Y/A Y/A Y/A
W[er Leval 1nt M Y/A Y/A Y/A Y/A
Teeperetura C 75.E Y/A Y/A M/A Y/A

s.u. Y/A Y/A Y/A Y/A
CaMe:terca I~lof 1A79 Y/A Y/A Y/A Y/A
Diew lved oAY9m ppY 10.1 Y/A Y/A Y/A Y/A
Silver, diesolved q/L Y/A Y/A Y/A Y/A
Alueiten, tliaaolvad q/L Y/A Y/A Y/A Y/A
Total Al kellnitY q/l Y/A Y/A M/A M/A
CertaNV to a hm5 p/L Y/A Yq Y/A N/A
B icerborr to ee Cat¢5 p/L Y/A Y/A Y/A Y/A
MYdronide es CeCUS q/L Y/A M/A Y/A M/A
Aram ic, dissolved q/L Y/A M/A Y/A Y/A
Eorm, dleaolved p/L Y/A Y/A M/A Y/A
Eerlue, ditaolvad p/L M/A N/A Y/A N/A
Berylliun, disaotvad q/l M/A M/A Y/A Y/A
Coition, dissolved p/L N/A Y/A Y/A M/A
Cet~m-Anim Ealerce I M/A Y/A M/A Y/A
Soo of Ani uie qq/L M/A Y/A N/A Y/A
Sun of [etioru Ytq/L M/A M/A M/A M/A
edsi un, dlseelvM q/L M/A Y/A N/A M/A
CM bride p/l Y/A Y/A M/A M/A
CYeni de, frn q/l Y/A Y/A M/A N/A

C Thiocyanets (5{Y) p/L Y/A Y/A N/A Y/A

N
Cobslt, disaolvM q/L M/A Y/A M/A M/A
hrani un, dissolved p/L M/A Y/A M/A M/A

N Copper,.tlicsolved p/L Y/A N/A M/A M/A
l.J CoM<t~vltY ~75C Win/w Y/A M/A M/A M/A

f lueride q/L M/A M/A M/A M/A
Irm, dissolvM q/L M/A M/A M/A M/A
trm, tool p/L M/A M/A M/A M/A
Xartriesa es CYCtlS ey/l M/A M/A Y/A M/A
Mercury, dissolved q/l M/A N/A N/A M/A
Potessi uo, diaeolvetl p/L Y/A M/A M/A M/A
Lithium, dissolved q/L Y/A M/A M/A N/A
Mpnesiup, dissolved e9/L N/A M/A Y/A M/A
Mergeme<, dissolved q/l Y/A Y/A M/A Y/A
Mergerose, total p/L Y/A N/A N/A M/A
Mitropm, emYr~ie q/L M/A Y/A M/A X/A
Nitrite a M, dlewlved q/L M/A Y/A M/A M/A



y/J

Ppl: 2

AMPL IYG DALE

TIME
D/20/96

LDYEYCIfO [rill tdiNT

Loraclto Cal Ylro
ititlan: Ii~CQ
irpl• 1Nr: 1996

IMIMM

VALUE
AYINIM

VALUE

EAY

AVENfE
TAYDAYO

DEYIATIDY

iriietn unln

Y tnT! N N. ino L Y/A Y/A Y/A Y/A
YI[rot!/YIViN N Y, diisoly NY/L Y/A Y/A M/A Y/A
Sadie, di iialvid i/L Y/A Y/A Y/A Y/A
Yl ekel, dl iialvtd i0/L Y/A Y/A M/A Y/A

Poosphon~, ortho dlliolvld YD/L N/A Y/A Y/A Y/A
letl, diuolved Y0/L Y/A Y/A Y/A Y/A
PM ( ltl) uliti N/A Y/A Y/A Y/A
Sadi,a Aborptim Yltio in W Y/A Y/A Y/A Y/A
M[iYary, diiwlvd y/L M/A Y/A Y/A Y/A
Yl1 Mir, dl iiolYfd q/L Y/A Y/A Y/A Y/A
Sulfln y/L Y/A Y/A Y/A Y/A
YKio6e, Piltertll• (TOS) i70 ip/L M/A Y/A Y/A M/A
TDS ( cilalitedl eD/L N/A Y/A Y/A M/A
TDS ( ratio - Nqured/ulcul• M/A Y/A Yq Y/A
Thllliv., tliiiolvN ip/L Y/A Y/A Y/A Y/A
Yenldiu, dliiolvad ro/L N/A M/A M/A M/A
21rc, dliiolved Y9/L Y/A Y/A M/A N/A

YOti: Stlt ion iroullld De/20/% Yer.tt/19/%

Noe • Yor.

NA • NOI ¢ceid Yle

N
IJ
A



Ppe: 1

ANPLIYG DALE
TINE

7!/%

LOIIEYCI70 CmL COfYr
Lere[elto Cml Nln
SOtlon: YNNC-3
s..ple r..r: 1p9G

INININ

VALIE

ANINIII

YALUE
EAM

AVERAGE

TAIDAID
DEVIATION

Peren[er Uni[c
W P YOm N/A N/A Y/A N/A

Yeter Leval Ipt 72.AS M/A N/A Y/A N/A
feApereture C Y/A M/A Y/A N/A
pN f.u. Y/A Y/A Y/A N/A
ondcterce m Y/A Y/A Y/A Y/A
D lffolved D*YRtn pP N/A Y/A M/A M/A
Silver, difeolvetl A/L M/A Y/A Y/A N/A
AlWinn, Oiffal vetl fy/L M/A Y/A Y/A Y/A
lobl AlkylinitY fy/L Y/A Y/A Y/A M/A
CerEarv to fc CNCO3 eR/L Y/A Y/A N/A N/A
Nlcertante of CeC03 p/L Y/A Y/A N/A M/A
Nydrofide of CfCOi p/L N/A N/A M/A M/A
Arfmic, tlisfolvad i/L M/A Y/A Y/A Y/A
Boren, dissolved i/L Y/A M/A Y/A M/A
Beriw, difcol vetl p/L M/A N/A Y/A Y/A
Berylliw, di cfolvetl eR/L N/A M/A N/A N/A
elciw, tlifsolved f0/l N/A M/A M/A N/A
Cation-Mien Belonce Y N/A Y/A Y/A N/A
Sw of Mimf eeq/L M/A Y/A N/A M/A
Sw of Cetians eep/L M/A M/A N/A N/A
edniw, 0lffolvfd p/L M/A Y/A N/A N/A
Chloride p/L M/A Y/A M/A M/A
Cyanide, }ree p/L M/A Y/A M/A M/A

t
lh iocYYN to (SfJ11 p/L N/A N/A M/A M/A

lJ Cobalt, tliffolved p/L N/A Y/A M/A N/A

N Chrmiw, tlicfalvM p/L M/A M/A M/A M/A
Capper, diffol retl p/L M/A M/A Y/A M/A
CondxttvitY i25C ufhoe/a N/A N/A M/A M/A
iluoritle A/L N/A Y/A Y/A M/A
Iran, tliffolvetl p/L N/A M/A Y/A N/A
Iron, [o[el p/l N/A N/A M/A Y/A
Merdmfe of CAC03 p/L N/A N/A M/A M/A
XercurY, diccolvetl eR/L M/A Y/A M/A N/A
Potefci w, tliffolvetl p/l Y/A M/A M/A M/A
Lithiw, diasolved eR/L M/A M/A M/A Y/A
Meprofi w, dissolved A/L Y/A Y/A N/A Y/A
Natpenese, di cfolvM A/L Y/A Y/A Y/A M/A
Nenpenfe, total p/L Y/A Y/A N/A M/A
Yi[rmm, enunie p/L M/A M/A M/A M/A
Yi[rite sf N, dissolved aN/L M/A M/A M/A Y/A



Ptpe: Z

AMLIYG DATE

TINE
S/1D/%

LIiENI:ITD ~lAl DD!BYT

Lorarclte CaYI Yin

Stttlm: NiC-3
Seyb TYr: 1P%

IY INUI
VALUE

NXIMUI

YALIE
EAH

AYEAADE
TAYDAPD

DEVIATIDY

meter Uni4
Y [ rttt tt tw y/ Y/A Y/A N/A N/A
NI Vtb/YIV(b n Y, dltwlr tp/L N/A Np Y/A N/A
Sodita, dlttolvtd tp/L Y/A N/A Y/A Y/A
Y ictel, tll Ntolvad tyL Y/A N/A N/A Y/A
Photphotu, ortho dlYwlvtl tp/L Y/A Y/A N/A Y/A
letd, tlltwlwd Yy/l M/A Y/A Y/A Y/A
pX (la) uNh N/A Y/A Y/A Y/A
Sodlr ADterptlm Yttlo fn u. Y/A N/A Y/A N/A
Mtimtry, dittolvad y/L Y/A N/A Y/A N/A
Stlaniu, dittolvtd w/L Y/A N/A Y/A N/A
Sulbtt w/l
YYiaue, nlnralt (rose Y1e ~n Y/A Y/A Y/A Y/A
TDS (CNCUltttll y/L Y/A N/A Y/A Y/A
TDS (ratio - YYUred/nlcul• M/A Y/A Y/A Y/A
Th•Illut, tlittolved tp/L Y/A M/A Y/A Y/A
Ytrudiia, tli ttolved ~/ L M/A Y/A Y/A N/A
Zirc, di Ytol ved YD/L N/A Y/A Y/A M/A

Yote: Stttim intelled D!/7~/% Nev:11/10/96

YOM • Pent

N
N



4CJ
C

N

lv
J

Page: 1

SMPIIMG DATE

TINE

LDYEYCI IO COAL COFAMT

LeretYlto Co•l NIA
Statlm: YYS-1

Smspla Tear: 1990

NIYIMUI IMMIIUI MEAN fTA10YD
VALUE VAIUE AYEMfE DEVIATIDII

ammeter IYnb
oY 9P Yart N/A N/A M/A Y/A

YNer Lewl Iwt Y N/A N/A M/A N/A
TeRentura C N/A M/A Y/A N/A
pX s.u. N/A Y/A N/A Y/A
Cada:tarce wrYr N/A Y/A N/A N/A
Diaaelved Dxypen p Y/A Y/A Y/A N/A
Sllwr, dissolved yl Y/A M/A Y/A M/A
Alumirsa, dissolved yl N/A M/A Y/A Y/A
Total AlkellnitY yl N/A Y/A M/A Y/A
Carbarte ea CaC03

a~ M/A N/A M/A Y/A
Nieerbonete es CarA3 Y/A M/A M/A Y/A
Xydraalde a Ce1A7 yL M/A N/A Y/A N/A
Areanic, dissolved ap/l Y/A N/A Y/A N/A
Boren, dissolved M/A M/A M/A Y/A
Yari~an, di ssolvM M/A N/A M/A M/A
BerYlliun, dissolved yL M/A M/A M/A M/A
Cal ti un, tlifsolr<d yl N/A 4/A M/A Y/A
Cation-Anim Nelerc< S M/A M/A M/A N/A
S,al of AniCA y/l Y/A M/A Y/A M/A
Suo of Cati orm syL N/A M/A M/A M/A
Cadeiw, tliasol ved M/A M/A M/A M/A
Chloride M/A N/A M/A Y/A
CYanida, frN yL M/A M/A M/A M/A
ThtocYeA to (SCMI yL Y/A N/A M/A Y/A
Cobslt, tllssolred yL Y/A M/A Y/A M/A
Chromius, dissolved yL Y/A M/A Y/A M/A
Capper, tllsaolved yL Y/A M/A Y/A Y/A
Cmdx:tivi[Yi29C wrw/a M/A M/A M/A Y/A
Fluoride sp/L M/A Y/A Y/A Y/A
Irm, dissolved yt M/A Y/A N/A M/A
Irm, ta[el yL Y/A N/A Y/A M/A
Marb~eSe ea CalAl yL N/A Y/A M/A N/A
Mercury, dissolved yl M/A M/A M/A M/A
Potassi us, dissolved yL Y/A N/A M/A M/A
Llthiun, tlissal ved yl Y/A M/A Y/A Y/A
Meptrslun, dissolved yl M/A M/A M/A Y/A
Nargercse, difsolvM yl M/A Y/A M/A M/A
Nenparcse, total yL Y/A M/A Y/A M/A
Nitrogen, ~Ami• yl Y/A N/A Y/A M/A
Nitrite of M, dlssolved yt Y/A M/A M/A M/A



pep" =

NiL1YG DAtE
FINE

ZD/%

LnEYCITD mAL IDDYpaT
lorercito Cal Nltr
Stetlen: H1CC-1
Seepla Tar: 19%

IYIM
YAl1E

WIINAI
VALIE

FAY
AYEaAn

TAYDASD
DEYIATIOY

areaeter Uut•
Yltna u Y[ luo eD/L
YitnN/YIVIa ee Y, di pair ~/L

Y/A Y/A Y/A Y/A
Sodir, tlieeelved ay/L
Nickel, di uolved ay/L Y/A Y/A Y/A Y/A

Phoephoru, artno tliuolved q/L Y/A Y/A Y/A Y/A

Laed, dleaolved Y/A Y/A Y/A Y/A
PN ( lb) unite Y/A Y/A Y/A Y/A
Sodfu Aaorptfwt Netle In W Y/A Y/A Y/A Y/A
Mtievry, aL

Y/A Y/A Y/A Y A

dl olvMS•1rip., aY/L Y/A N/A M/A Y/A
Sulfate Y/A Y/A M/A Y/A

An1Art, filterebl• (TDS) YID ep/L
Y/A Y/A Y/A Y/A

TDS ( calculated) aL Y/A Y/A N/A Y/A
iD5 (ratio - aeaeurad/caleula Y/A Y/A M/M Y/A
Thalliu, di wolved ep/L Y/A Y/A Y/A Y/A
Vanadium, diewlvad ap/l

Y/A Y/A Y/A Y/A
21 rc, di efol ved ep/L

Y/A Y/A N/A Y/A
Y/A Y/A M/A Y/A

YOtf: Station inaullatl ODR6/%
0.ev:[1/19/%

l Yxm • Mae

YA • Mot ecensibla

N

IJ
Go



4`/
C

N

N

Ppa: 1

SANPLIYO DATE

TINE
06/26/46
1656

LOBEYCfTO laAL OPANT
lorsrclto f:ul Nin
stetim: YlO[-1
sffple Tor: 19%

NINININ MAYI NIN NEAP 6TAIOABD
YALUE YAl1E AYEtAr•: OEYIATIW

fre[!r 1YU h

w qa 1.10 Y/A Y/A Y/A B/A
Yf[er Level ht NA Y/A M/A Y/A Y/A
Tefpereture C 21.6 Y/A M/A Y/A N/A
pN u. 6.32 Y/A M/A Y/A N/A
Cardrt[!rc! u~w 650 Y/A Y/A Y/A N/A
Disfolved Oaypen PP 6.1 Y/A Y/A N/A N/A
Sliver, tllffolvad l 0.010 N/A Y/A M/A N/A
Al winan, tllffolved y/t a).W M/A Y/A M/A Y/A
iobl Alkd initY fp/L 777 Y/A M/A M/A Y/A
Certmf[e a CeC03 ap/L 7 Y/A M/A M/A Y/A
Bicer[aru[e ea CfC0.3 i/L 371 Y/A Y/A Y/A Y/A
Xydroaide of CACO3 ry/L Y/A Y/A N/A Y/A
Aramic, diffolvatl L N.001 Y/A N/A Y/A Y/A

Boren, Oi cfolved ap/L 0.02 Y/A M/A M/A Y/A
Beriw, tliafolred sp/L O.OA1 Y/A Y/A N/A Y/A
Beryl li w, tlisfol vad fp/L 0.002 N/A N/A Y/A N/A
Cal ciw, diffclved ry/L iO.A N/A N/A N/A N/A
Cf[im-M ion Belence i b Y/A N/A N/A Y/A
Sw Of MiOni aq/L 15.00 Y/A Y/A M/A M/A
Sw o} Ce[imf aaq/L 1A.60 N/A N/A N/A Y/A
Cfdwi w, tliffolretl ep/L 0.0005 N/A M/A N/A M/A
Chl of id! 4/L 10 Y/A Y/A Y/A N/A
CYfni,ff, }ree L 0.1 Y/A M/A Y/A N/A
ihiacYfnf to (SCY) vo/l 0.7 M/A N/A Y/A Y/A
CaGlt, diffolvatl fq/L 0.01 N/A M/A Y/A N/A
Chrmiw, tliafolvetl ap/L 0.01 Y/A M/A N/A N/A
Copper, tlifsalved AO/L 0.01 Y/A N/A M/A M/A
ConActtvity B23C ufDOa/u 1272 Y/A Y/A Y/A Y/A
Flwritle ap/l 1.0 Y/A Y/A N/A Y/A
Irm, tliffolved Yp/L 0.02 Y/A Y/A N/A N/A
Irm, total p/L 0.0< Y/A M/A N/A Y/A
Yer6%w of ClCOS ap/L 195 M/A M/A N/A Y/A
Mercury, tliffolved np/L W.0002 Y/A M/A N/A Y/A
Pot efBl w, di afolvetl ry/L 3.6 N/A Y/A Y/A Y/A
lithiw, tliffol vetl sy/L 0.03 Y/A N/A Y/A N/A
Nayeai w, tliafolvld fp/L 22.9 N/A N/A x/A Y/A
NYpenefe, tli sfolved L 0.003 Y/A N/A M/A Y/A
Nerpanefe, [Orel Yp/L 0.005 Y/A Y/A M/A Y/A
Yitro4en, fmmni• va/L 0.17 N/A Y/A N/A Y/A
Yitri t! es Y, diffol ved y/L 0.01 M/A M/A M/A Y/A



Yepe: 2 LONER~I10 LTIAL mvAn

Lerenelto Cul Nlr~

sceetm: 171oc-+

feeple Tur: 19%

SANPLfYG DACE 06/2G(i6 YlYlwll MAA5NA1 YEAY STAYDAf61
TINE 1656 VA114 VALUE AVERAGE DEVIAT1011

ereeeter units

Y trete ee Y, ew a O.AO Y/A Y/A Y/A R/A
Yi Crete/Mitrl to u N, d(ewly v0/L O.W Y/A Y/A Y/A Y/A

Sedi~a, di evolved A/L 2A7.0 Y/A Y/A Y/A Y/A
Yi c4e1, dluolved A/L d1.01 Y/A Y/A Y/A Y/A

fMUphoru, ort6e dissolved Yp/L 4).005 M/A Y/A Y/A Y/A

Letl, dbeo(vad y/L d).007 N/A Yq Y/A Y/A

pY ( leb) tni[e 6.7 N/A N/A M/A Y/A
Sodiu Aborption Retio in ti 7.60 Y/A M/A R/A R/A

MtleeYry, tlivwlM eo/L W.002 M/A M/A Y/A R/A

Selenita, dlvsolyd A/L 41.0010 Y/A M/A Y/A Y/A
Sulfate Yp/L 2L0 M/A M/A Y/A Y/A

Residue, filterAble (iDSI NI6 aL 600 Y/A Y/A Y/A N/A
TOS ([el culettd) y/L 7fA Y/A N/A M/A Y/A

TDS ( re[ie - veuurad/celale 1 M/A M/A Y/A Y/A

Thel(iun, dissolved ~/ L 0.002 N/A N/A Y/A Y/A

Ventlitll, di evolved A/L O.DDS X/A M/A N/A Y/A

2irc, di evolved vo/L 0.17 Y/A N/A Y/A M/A

Mote: Station intellect 0686/% Rev:l1/1V/%

NA Mot wceeeibla

C

N

w
O



G.Y.: ,

SNPLIYO DATE
TINE

erreteTr ~-

alter Level

Teyrtrstura
PN
CtNine[erce

Diaaolvtrd ~tyYm
silver, diaaolvad
A liaitan, diaaolvW
soul AlblinltY
CerYOnte es Cafa1

Bi urOmata N Cefnl

Nydroalde es CaC61

Arsenic, diasolvM
Boren, tli uolved
Bariua, dlaaalved

Beryll itn, dlaaolved
Celc itm, dissolved
Cetim-Anion Belarce
SuY of Anlans

Stn of [et ism

CaNim, tliaw teed
Chloride
YNide, }rea

ThiocYem to (SCM)

CoGlt, di solved

Chroeiue, dissolved
G' Copper, dissolved

Coraiaa rvity Y25C

N Fluoride

Iran, dissolved
W Irm, tool
N-+ NardmN ea CsCDl

Mercury, dissolved

Gotsssium, dissolved

Lich its, dissolved
NOYneai4pl, dlaaelYed

MsrpenNe, dissolved

Mensarsae, total

NitroYm, emmnia
Mi Vi[e N M, tliuol ved

8/26/96
1410

LOeENCITO NAL COMPAYT

Lermclto Coal Nln
Sutl m: 1R1C4

Sequ 1Nf: 19fM4

IYINIBI

NAIIE
A%ININ

VAlL4

EAP

AYESAfE

TAIDABD

DEVIATIDII

Um to

YPY Yom N/A Y/A Y/A Y/A
Nt NA N/A N/A Y/A N/A
C 25.2 N/A M/A Y/A Y/A
e.u. 9.71 M/A M/A Y/A N/A
tavhN 620 Y/A Y/A N/A N/A
GT 17.0 Y/A Y/A Y/A Y/A
eYl/L M/A Y/A N/A Y/A

aq/L M/A M/A M/A N/A
ep/L M/A M/A Y/A M/A
elY/L N/A M/A Y/A Y/A
ep/L Y/A M/A Y/A Y/A
eY/L Y/A N/A Y/A M/A
aB/l M/A M/A Y/A N/A
v0/L M/A M/A M/A Y/A
W/L M/A M/A M/A Y/A
vy/L N/A M/A N/A N/A
W/L Y/A N/A M/A M/A

M/A N/A Y/A Y/A

esyL M/A N/A M/A Y/A
NQ/L M/A N/A M/A Y/A
YB/L M/A M/A M/A M/A
ep/L M/A M/A Y/A M/A
a0/L Y/e M/A Y/A M/A

iq/L N/A M/A Y/A Y/A
W/l X/A M/A N/A N/A
e9/L Y/A N/A M/A M/A
eV/L M/A N/A M/A Y/A
tehm/ta M/A N/A M/A Y/A
a0/L M/A M/A M/A Y/A
ey/L M/A M/A Y/A N/A
aa/L M/A N/A M/A Y/A

W/L M/A 4/A N/A Y/A
L Y/A Y/A M/A Y/A
n/L M/A M/A M/A N/A
v0/L M/A M/A M/A Y/A
eYlL M/A M/A M/A M/A
W/L M/A M/A M/A M/A
ep/L Y/A M/A M/A Y/A
ry/L N/A N/A M/A M/A
etp/L M/A M/A M/A M/A



MYie: 2 LOREYCITO COAL EOfAYf

Lor,Kito Cpl Nlte

ftstlm: l,L1K-2

isyls T„r: 19%

SAWLIYG DATE 061261%
TIME 1610

NIYIIYI I1A111 M1E1 MEN fTAIDAIO
VALIE VALIE AVEMfE DEV IATIOY

Yltnte/Yi tri is n N, dl,wlr sp/L
Sodia, tli,wtred so/L
Niehl, dl,wlrtl ssp/L
OIIgM110N, ortM dl,wlvtl ttf/L
L„d, tli„ol vsd sp/l
DN <lsb) alt.
Sadie AbwtPtim Est Se In V.

MtissMry, diswlved rp/L
fslmia, diswlvtd tl/L
wleae so/L
Nelda, fl ttsrsbla (TDfI i10 i/L
ros ceslaaaedl aL
TDf ( ratio - seuwed/ulwl•
Thalia, dismlved sp/L
Vstedla, dissolved p/L
21rc, tlis,olvs0 p/l

Yote: futim Irotsl l,d 06/20/%

NOna • Pate

61 • Ya[ Kce„IDI•

S

N

W
N

Y/A Y/A Y/A N/A
N/A Y/A Y/A Y/A
Y/A Y/A Y/A Y/A
Y/A Y/A Y/A Y/A
Y/A Y/A Y/A Y/A
Y/A Y/A Y/A Y/A
N/A Y/A Y/A Y/A
N/A Y/A Y/A Y/A
M/A Y/A N/A Y/A
M/A Y/A Y/A Y/A
Y/A M/A Y/A M/A
M/A Y/A M/A N/A
Y/A Y/A N/A Y/A
Y/A Y/A Y/A Y/A
M/A Y/A Y/A Y/A

Y/A Y/A Y/A N/A
Y/A Y/A M/A N/A

Rev:11/19/%



P.Y.: , LD7EIICITD CML L9VAYT

Lorercite Cxl Mine
Sbtim: YILLPC-1

Seeple Txr: 19%

SAIRLIYO DACE 00/2Y/% NIYI YIII IIAY IIxI YEAY STNDAYD
TIYE 1510 VALUE VALUE AVERAr~ DEVIAT1011

araneter Units

oY YP Yong Y/A Y/A Y/A Y/A
alter Lwel Ixt 10.70 Y/A Y/A Y/A Y/A
T[sgentun C 27.A Y/A Y/A Y/A Y/A

v 7 Y/A Y/A Y/A Y/A
C de:terlee ishx AG0 M/A Y/A Y/A M/A
Diesolvad Otyeen i1P M/A M/A Y/A Y/A
Silrer, diefolvad nY/L A.007 M/A M/A Y/A Y/A
Alusina, tlieaolvetl np/L 0.03 M/A M/A Y/A Y/A
Totsl AltellnltY ep/L 276 M/A Y/A Y/A Y/A
Certarota ea LeN) nY/L 37 M/A M/A Y/A Y/A
Bi orDaleb x CeW3 alY/l 2A7 M/A Y/A YA M/A
Mytlroaide es CefII7 nY/L 2 M/A N/A Y/A M/A
Arsenic, dissolved ep/L 0.001 M/A Y/A Y/A Y/A
Boren, dissolved ap/L 0.03 M/A M/A Y/A M/A
Ysrium, dissolved ep/L 0.026 Y/A Y/A N/A M/A
Yarylliun, tlisaolved sp/L 0.002 M/A Y/A Y/A Y/A
Calci ue, dissolved ep/L 2i.3 M/A M/A Y/A Y/A
Ca[im-Anim Yelarce k 7 M/A N/A N/A M/A
Sue of Mims seq/L 10.50 Y/A M/A N/A N/A
Sun of Ceti ms wp/L 12.10 M/A M/A M/A N/A
Cedei un, dissalvetl x/L 0.0005 M/A M/A Y/A M/A
Chloride x/L 10 M/A Y/A N/A N/A

n CYenide, free

Thi t S[N1
y/l

L
dl.l
0 1

M/A N/A M/A N/A
acYero e M/A Y/A M/A Y/A

CoOalt, tliesolved mp/L 0.01 N/A N/A Y/A Y/A

1
Ch romi w, tlisselvetl ry/L 0.01 M/A Y/A M/A Y/A

IJ Capper, dissolved aiY/L 0.01 M/A Y/A Y/A Y/A
onWC[i vitY i25C udtoa/® 1021 M/A M/A M/A M/A

W Fluorltla x/L 0.5 M/A M/A Y/A N/A
W Irm, dissolved x/l 0.01 N/A Y/A M/A Y/A

Irm, tat el N/L 0.05 N/A M/A M/A Y/A
Xerdneas x CYC03 nY/L Ib6 M/A Y/A Y/A Y/A
Mercury, dissolvM x/L 0.0002 N/A Y/A M/A M/A
Potassium, tlissolred elY/L 5.6 N/A Y/A N/A Y/A
Li thi w, tlisselvN p/l O.OG M/A Y/A M/A Y/A
Nxnesi uv, dissolved x/L 25.6 M/A M/A M/A Y/A
Narpenefe, dissolved ap/L W.007 N/A Y/A M/A M/A
MenOarose, total aq/L 0.01! M/A Y/A M/A M/A
Mitroem, ammnie sq/L 0.07 M/A Y/A M/A M/A
Nitrite as M, diacolvetl y/L 0.02 Y/A Y/A M/A M/A



Page: 2

AIpLING DATE
TINE

8/20/96
1510

LOpENCITO DNL COIfApT
lorarclto Cal Nlr~

Station: 1NL-C-1

Saapl• Tnr: 19%

IYIMpI
VALUE

ANINIaI
PALLY:

EAN

AVEMfE
TAYDApp

DEYIAT1011

araneter Um to

Nl[nb u N, uao y/L 0.17 N/A N/A Y/A p/A
Ni[ra[a/YI[rita u M, di aaoly 4L 0.15 N/A M/A M/A N/A
Sodiu., dlaaolvetl a9/L 1%.0 Y/A Y/A N/A Y/A
Ickal, dlaaolvad ai/L a0.01 Y/A N/A Y/A N/A
Pouphons, or the diaaolM y/l a0.007 Y/A N/A Y/A N/A
Lsatl, diaaolvad y/L O.OOS p/A Y/A Y/A Y/A
pM ( IaD) tnita 6.7 Y/A Y/A Y/A Y/A
Sadlus Absorption patio In W 6.70 M/A M/A N/A p/A
M[Imry, tliaaol vstl ap/L a0.002 Y/A M/A Y/A Y/A
SelenluY, dlaaslrad ap/l a0.0010 M/A M/A N/A Y/A
Sulfate y/l 220 Y/A Y/A Y/A Y/A
pet idue, filterable (iD5) i18 ap/L 660 M/A N/A Y/A Y/A
TDS ( ulwla[ad) a0/L 661 Y/A N/A Y/A Yp
IDS (ratio - mawred/calwb 1 M/A M/A N/A Y/A
Thalliue, diaasl ved n9/L 0.002 M/A M/A N/A M/A
Vanetli ua, tli afal ved ap/l 0.007 N/A M/A N/A Y/A
2i rc, diasolrad np/L 0.02 Y/A M/A N/A Y/A

Noce: Station inat at latl 08/28/% pev:11/19/96

Mona • Nane

N

w

P



G1

N

W

n
LJ

Pfge: 1

6AYFLIYG DATE
TIME

LOeEYCITO CDAL GVFAYT

LoreK lto Ceel Ylro
ptf[ion: YY-1C

3~ple leer: 19%

07/20/% 06/27/% 07/1$/% 00/19/% 09/27/% ID/Oa/% MIYI NAI MAa IY111 YEAY gTA1DAYD
1620 OpfS 1f0$ 1130 1030 1400 VALUE VALUE AVERAfE DEYIATI01

Perrreter un tf

Peter Leve e • 346.65 346.6$346.00 346.65 347.07 347.15 3<6.6$347.1$ 7<6.67 0.2!
Toxfl Depxn f[. ks 3%.20 3%.20 3%.20 3%.20 I%.20 3%.20 7%.20 3%.20 3%.20 0.00

Purge Volume pllorr fOf 103 100 5 5 100 73 103 93 1f
Teryenture C 15.1 14.7 16.6 14.0 13.4 1f .0 1a.e 15.6 1.9
pX f.u. 6.75 9.40 6.67 a.a0 6.27 6.27 9.b 6.70 0.41
CnNCtfnce pp• 700 110 650 1020 1620 110 1620 672 555
Disfolved Oxygen PA 3.6 2.0 2.0 7.a 2.9 1.S
Bfri~, diffolved 4L 0.102 0.120 0.091 0.091 0.126 0.107 0.019
Beryll i~a, tliffolved 4L A.O10 W.001 0.001 0.001 0.010 D.OOf 0.005

con.Lx, aiaowed aL 0.01 o.ot 0.01 o.of D.o1 0.01 o.ao
Chrm lun, diffolved i/L 0.01 0.01 0.01 0.01 0.01 0.01 0.00
Fluoritle flVl 1 1 1 1 1 0
Lithi uo, diafolved nD/L 0.02 0.02 0.02 0.02 0.02 0.02 0.00

Antimony, diffolved i/L 0.002 00.002 D.002 0.002 0.002 0.002 0.000
Thflliun, difsolved A/L 0.0 0.0 0.0 D.0 0.0 0.0 0.0
Vfrutliun, diffolved W/l 0.005 0.003 00.003 0.005 0.005 0.005 0.000
Silver, dirfolved rp/L 0.005 0.005 0.00$ 0.005 0.005 0.00$ 0.000
Al uniruo, dlasolved rp/L 0.06 0.60 0.22 0.06 0.60 0.29 0.20
Toul Alkalinity f6/L 517 471 f61 id1 517 467 30
arum to of CeC03 fp/l S9 20 10 10 39 26 15
eia.rLmtate .. c.cm aL G7e 4u sz 44< G7e sa 1a
NYdraxlde ea CeC07 i/L 2 q 2 2 2 2 0

Admix, eifeolved aL D.oo1 o.o0t 0.001 D.D01 0.001 a.0o1 o.oao
Boren, diefolved i/t 0.08 O.OL 0.03 0.03 0.06 O.Of 0.02
Cflxi un, tlieeolved rY/L 2.5 2.0 2.2 2.2 2.6 2.5 0.3
Cf [ion-Mion pelfnxe i 5 2 3 5 2 4 4
bun of Miaru fey/L 11.30 9.69 9.f7 9.<7 17.70 10.22 0.%
bur of Cetiaro feq/L 10.20 10.30 a.ee a.ee 10.70 9.79 0.19
Cedri un, tliffolved i/l 0.0005 0.0005 0.0005 0.0005 0.000$ 0.000$ 0.0000
nloride fq/L e 7 7 7 e 7 1
yfni de, tree fp/L 00.1 00.1 0.1 0.1 0.1 0.1 0.0

IDiocprote (SCM) np/L 0.1 00.1 0.1 0.1 0.1 0.1 0.0
Caroni un, Trivel mt q/L M/A Y/A M/A Y/A
Cnranl un, Xexsvflen[ rp/L Y/A Y/A Y/A Y/A
hramium, to[fl recoverrDle y/l Y/A Y/A M/A Y/A
Capper, diffolvad q/L 0.01 0.01 0.01 0.01 0.01 0.01 0.00
Cmdxa ivitY p25[ urnw/u 92f 661 e5f 65f 92< 080 79
Iron. dissolved rp/L 0.0$ 2.21 1.<0 0.05 2.21 1.72 I.W
Iron, xotel A/L 392.0 6.5 G.1 G.1 392.0 1X.2 223.7
Irm, totd recovarfbla q/L Y/A M/A M/A M/A



PY9e: 2

MPL IYO DATE

rlNe

LOYEYCITO CML 7ni6Yi
Lxerclte C9Yl Mlro
Sutlon: NY-1C

Snlple lnr: 19%

03/20/% 06/27/96 07/15/% %/19/% 09/23/% 10/OB/%
1620 o9as um 1330 tD30 uoo

IYIIYRI

vuue

Ntl Nlll

vRUrE

EAM

69ERAfE

TRID11m

DEYUna

meter lt•

X. n 9 9 7 7 9 0 1
Ileroury, ai..olM ~ n A.11002 m.00o2 a.aao2 0.0002 a.ooot o.oooz o.oooo
PoteeYlu, tli mlM Yli/L 2.3 1.6 1.1 1.1 2.3 1.7 0.6
NeyrYlu, tllsYelvtl y/l 0.6 0.6 O.a 0.4 0.6 0.3 0.1
Nergwee, tllewlvtl ~ L A.OOS 0.022 0.010 0.003 0.022 0.013 0.009
Me~Ye, tool q/L 2.93 0.06 O.OL 0.0< 2.93 1.01 1.66
NenirYee, to[el rYCOVereble iq/L M/R Y/. Y/6 Y/6
Nelibd~as, tllYnlved q/L Y/6 Y/6 Y/6 Y/6
Yi tro(len, mole eo/L 1.97 0.32 O.L2 0.42 1.97 0.97 O.B7
Mi trite n Y, tlimlwd Ya/L 0.13 W.01 0.02 0.01 0.13 0.03 0.07
Ml Crete ee Y, tlimlvd ~/ L 0.6 0.1 0.0 0.0 0.6 0.2 0.3
Yi vete/Y(vRe r Y, tli uolr Y9/L 0.7 0.7 0.1 0.1 0.7 0.3 O.a
Sotliu, tllYeolvetl RyL 223.0 223.0 195.0 193.0 223.0 213.7 16.2
Yt ck•1, tll•eolved y/L a0.01 W.01 a0.01 0.01 0.01 0.01 0.00
PDOaplnw, ortro tlieeelved i/l 0.043 0.009 a0.003 0.005 0.093 0.036 0.051
LeYd, tlifeolvtl y/L A.001 O.OOf 0.001 0.001 0.004 0.002 0.002
pY ( IY6) airs 0.7 B.7 B.S B.7 B.T 0.6 0.2
Setll ur MPOrptlm Yetio in Y. 33.20 31.% 32.10 31.90 33.20 32.60 0.70
selmiu, efYYelyd non a.oo1 ao.ool ao.oDl o.oot o.001 o.DO1 0.000
Suffers Yq/L 30 10 a10 10 30 17 12
Rnids, Fi lterYble (iDS) i16 w/L 550 90 GGO GO 550 G93 53

rr~~TDS ( ulculRted) y/L 3% Saf G90 90 5% 3G3 57
4~ TDS ( ntlo - .eeueetl/cdcul• 1 1 • 1 1 1 1 0

RniAa Yon~ri lterebl• (T36) y/L M/6 M/6 Y/. M/a
Zirc, tl Yeol retl y/L a0.01 0.01 0.01 0.01 0.01 0.01 0.00

N

v) Yote: Statim iro[.lled OG/20/% 0.av:11/f9/%
G1

Mo Y~In taken.



Pepe: 1

SAXPI IMG DATE

TIYE

LOIIEYC110 C~sl LTmiAYT
Lorerclto Cal Y1a
Stet ien: ti-1I
Seyl• Tar: 1996

03/20/% %/27/% 07/15/% 06/19/% 09/23/% 10/06/%
1105 1200 1200 1250 15L0

YIYIMM xAYINII MEAY 9TAIDAOD
VAWE VALUE AVEMfi DEV IATI01

Peraeter Wn e

ueter lwe c s x93.95 L92.R L%.30 x92.60 a9L.05 L95.70 L92.60 L%.30 l9a.a9 7.61
Totel Depth ft. IGp 520.00 520.00 528.00 526.00 526.00 526.00 526.00 529.00 52e.00 0.00
Purge volur pellaro 67 90 67 7L 90 69 67 90 7L 9
Tenperetura C 10.2 16.3 25.0 10.0 15.9 16.9 15.9 25.0 18.a L
pN e.u, 7,99 7.76 7.7a 0.10 6.LL e.L2 7.7a 0.k 9.09 0.37
arricterce pp~ 561 7L00 tf00 7L00 2090 1000 561 2090 1322 517
Dissolved OsY9a PP 6.2 1.2 2 7.2 6.2 7.5 2.5
Beriun, tliesolved ep/L 0.052 0.060 0.067 0.052 0.067 0.060 0.009
Berylliue, dieselve0 Yp/l m.D1e x0.001 0.001 0.001 0.010 D.OOL 0.003
Ca6elt, dl efolved ep/l N.01 0.02 0.01 0.01 0.02 0.01 0.01
CAraniue, di esalsed eq/L 0.01 0.02 W.01 0.07 0.02 0.01 0.01
Fluoride eq/l 2 2 2 2 2 1 0
Li [hiw, di seolvd eA/L 0.03 O.Oi 0.02 0.02 0.05 O.OL 0.02
Ant lnvrry, tliesolvd mp/l 0.009 0.006 O.OOL O.OOL 0.009 0.006 0.003
ihelliun, di esolwd ep/l 0.0 0.0 0 0.0 0.0 0.0 0.0

verWium, dissolved Yp/L 0.005 0.010 0.005 0.005 0.010 0.007 0.007
Silver, di asolved np/L 0.005 0.010 0.005 0.005 0.010 0.007 O.OOT
Alums nes, tlieeolead nq/l 0.03 0.59 0.13 0.03 0.58 0.31 0.20
Totel Al kel lnltY no/L 559 513 528 517 559 533 23
Certmnete es Cemi np/L 2 9 20 2 20 10 9
Bicertimete ss Cam3 mD/t 559 50G 509 SOL 559 52L 31
xydraside a Cep l 2 2 Q 2 2 2 0
Arsenic, di ssolvad ep/l 0.001 0.002 0.001 0.001 0.003 0.002 0.001

l.3 Boren, di esolve6 ep/L 0,19 0.15 0.05 0.05 0.19 0.13 0.07
Celt sum, dl uolsed L 75.6 9.G a.a 6G 75.6 29.e 79.7

lA Ution-Anion Relate 1 1 6 6 1 2 L
Sun of Aniarm eYSI/L 13.50 19.60 17.60 13.60 23.50 18.90 x.99
bun of Cetias eYSl/L 2x.10 19.30 12.10 12.10 2L.10 18.50 6.04
Celsius, tlieaolyd A/L 0.0005 0.0005 0.0005 0.0005 0.0005 0,0005 0.0000
Chloride ep/L b 74 16 16 38 29 12
yens de, tree em/L 1 0.1 0.1 0.1 0.1 0.1 0.0
lh iocYmete tSCY) sWl 0.7 0.1 W.1 0.1 0.1 0.1 0.0
Chroni~a, Tr7 velar W/L Y/A M/A M/A Y/A
Chromium, Meswelat ep/L Y/A Y/A M/A Y/A
Chromium, [otel rcwerabl• eq/L Y/A Y/A M/A M/A

capper, dieemlved w/L m.ot o.oz o.at o.01 o.oz o.01 0.01
cmis[iv+a 023c alien./ms zoro 1eD6 1ze1 1z91 zero n19 mz
Iron, di..olved mp/L m.ol o.iz o.as o.01 o.es o.i3 o.iz
Irm, total M/L 9.1 2.2 5.0 2.2 9.7 S.f 3.5

Iran, [otel recosere0l• ep/L Y/A Y/A M/A M/A



Pape: Z

AMLIYG GATE
TIME

LOREYCI70 00LL rOM'Mi

Lprarc ite Cwl Nlrr
Statim: NY-II

Saapla iw: 19%

05/20/% %/27/% 07/17/% 06/19/% OD/23/% 10/06/%
1105 1200 12110 1230 1540

IY IIaMI
YALIE

l(f1ER1

YALUE
EAM

MYERAtf
7AS~ARD

DEYIAT IOM

Perana•fer Untis
Ma a b ali/L 319 39 16 16 319 123 169
Mercury, disaolvad so/L W.0002 a0.0001 a0.0002 0.0002 0.0002 0.0002 0.0000
Potasa its, dissolved ap/L 7.4 2.6 1.6 t.d 7.f 7.9 3.1
Napnesiu, tli uobad K/l 31.7 3.0 11 1.2 31.7 12.2 16.9
Natgneae, diswtvd s9/L O.OfO 0.030 0.026 0.026 O.OfO 0.032 0.007

Nsnpneaa, total syL 0.16 O.K 0.07 0.07 0.71 0.79 0.1f
Neryaneae, total recoversDl• a9/l M/A Y/A M/A M/A
Nolybderao, diaaolvb a9/l Y/A Y/A M/A Y/A
Yltropen, amm~i• A/L 1.29 0.67 O.f6 O.i6 1.29 0.67 0.42
Y1tri[e as M, discolved a0/L 0.77 0.35 0.2f 0.2f 0.T7 O.fS 0.20
Yitre[e q M, di uel ved mn 2.5 1.5 0.1 0.1 2.3 Lf 1,2
Mitnte/Yi trio ea Y, dissoly n0/L 3.2 1.9 0.4 O.f 3.2 1.0 1.f

Sodiua, tlissolved y/l 393.0 415.0 261.0 263.0 415.0 737.7 62.6
Mickel, dfsaalvtd m/L 0.0f 0.02 0.01 0.01 0.02 0.01 0.01

Phoapborw, ortho dissolved op/L O.OD3 0.016 0.066 0.005 0.066 0.029 0.037
Lesd, dicaelved e9/L 0.001 0.003 0.002 0.001 0.005 0,003 0.002

p6 (tab) uti to 0.0 e.f e.s 8.0 B.5 0.3 0.3
Sodiue AborPtim Re[io in Vs 9.T7 29.20 29.00 9.77 29.20 22.64 11.10
Seleni un, disaol ved e0/L 0.004 0.002 a0.001 0.007 0.004 0.002 0.002
Sulfate ap/L 520 390 720 120 520 347 20L
Residue, Ei per Wle (iDS) alb ~/L 13% 1100 700 700 13% 1063 346
TDS u.lowaed) ~ n u1o 71ro 7ss 7ss u16 nos 34z
TDS fntio - aenured/olcula 1 1 1 1 1 1 0

lJ Reai Aie, Mm-Fil[erable (TSS) A/L M/A M/A Y/A Y/A
Zi rc, dissolved vo/L 0.37 0.13 0.12 0.12 0.37 0.21 O.t<

W

Mote: statim insulle0 04/06/% Reva1/19/%

Yo aenples taken.



C

N

w

Ppe: 1

SANPL IMG DATE
TIME

LOREYCITO LLAL COiAMT
LoreK ito rorl e1rXr
Sption: w-10

seyle Teer: 19%

07/21/96 06/27/% 07/16/% 08/19/% 09/23/% 10/08/%
0830 0915 1340 1360 1140

XIYIXLM XAl hell MEAY STAIDAM
YALLE YALLF AYFlAGE DEY IATIOY

Pereee[er um C!

ester lave c a 741.35 66.20 373.30 376.01 377.37 772.09 3f 1.33 377.37 M7.72 13.f9
Tatel Depth ft. 803 380.20 380.20 380.20 380.20 700.20 380.20 380.20 380.20 380.20 0.00
Purge Volun 9tl lorr 81 15 13 0 10 I!• 9 01 M 10
Teeperetura C 12.7 1f.0 14.8 16.8 15.0 12.7 16.8 tf .7 1.5
pX e.u. 8.02 8.32 8.20 8.03 7,86 7.86 8.32 8.13 0.23
CoMCtence ppY 62} 700 1100 800 1792 623 1392 923 719
DieaalvM Oxygen 4e S.2 2 0 1.0 3.2 2.8 1.2
Berius, tlf aaolvsd W/L 0.61f 0.262 0.262 0.61f 0.438 0.2f9
BerYlliun, di solved q/L 0.002 0.001 0.001 0.002 0.001 0.001
Codlt, diasol vad m0/L d1.01 0.01 0.01 0.01 0.01 0.00
Cnroniua, dissol.ed W/L 0.03 60.01 0.01 0.03 0.02 0.01
Fluoride ry/L S 4 3 4 1
Lithiun, disaol ved ry/L 0.03 60.02 0.02 0.03 0.03 0.01
Mtimrry, diaao lved ry/L 60.002 60.002 0.002 0.002 0.002 0.000
Thellila, tlisaolaed nq/L 60.2 60.0 0.0 0.2 0.1 0.1
venedna, tlisaolvtl W/L 0.071 0.007 D.oos 0.031 o.o1e 0.018
silver, dissolved nq/L 6o.oos ao.DOS o.oos o.oos o.oos 6.000
A1lainut, dia.elvatl p/L 10.00 D.fa o.<e 10.00 s.z< 6.7s
Total AlY.linitr vn w1 sie 91 s3e sts n
Cer6orr to a [eNl p/L 17 a2 2 17 10 I1
Bicarbonate a faQl1 op/L 47f 338 7< ila 306
3 xydroaide ea CaCn7vq/ L 2 62 2 2 2
0 Arsenic, disaolxdA/ L0. 0010. 0010. 0010. 0010. 0010.
000 Koran, dissolved L0. 160. 030. 030. 160. 110.
08 Celtiun, disaol vedW/ l21, 23. 03. 021. 213. 111.
3Cstian-Anim BelaKe i 17 L f 17
13 sus of Aniansneq/ L10. 9012. 9010. 9012. 9011. 901.<
1 Sun of Cetiommeq/ L13. 40 I1.%11. 90I3.< 013. 632.<
7 Cndniue, dissolvedry/ l60. 000360. 00030. 00030. 00030. 00030.
0000 cnlon deW/ L s a s e 7
z cYmide, tree Wnao. 1 on0. 10. l0. 10.
0 Thiacymate ISCY)p/ L60. 160. 10. 10. 10. 10.
0 Cnrmius, iri velmtW/ L0. 03X/ AM/ AM/ AM/
A Chruiu, Xexevel mtsp/ l0. 013M/ AM/ AM/ AM/
A Chromium, total racaverableep/ L0. 03Y/ AN/ AM/ AM/
A Copper, tliasolveds4/ LO. OS60. 010. 010. 030. 030.
03 CordctivitY 825[uahw/ cn 1078 M 6 Y A Y A M
A Iron, tlieaolvednp/ L21. 100. 870. 8721. 1010. 9914.
30 Iron, tot eln0/ L33. 9aT. 333. 987. 361. 7M.
3 Iron, ta[el recovereDleW/ L36. 30M/ AM/ AM/ AY/



Me9e: 2 LmEYCITO WI1L mFAYr
Larmcl [o Call Yin

Stetlon: YY-10

Sffpl• Trr: 19%

SIYI]LIYG DATE 05/21/40 %/27/% 07/16/% 00/19/% OD/23/% 10/06/%
TIME 0670 0915 15L0 1550 11a0

NIYINYI MAM IMLM NEAP STAYDARD
VALVE VALVE AVEGri DEYIATIOY

Mergerfe, toUl ap/L
Mergenefe, te[el recoverfbl• aE/L
Mol)rbdena, dluolved aE/L
Yi tra4m, fsoni• fE/L
Yi tri to sa Y, diuolved q/L
Yitrete a Y, diuolvfd A/L
Ni[nte/Mitri to r M, diffoly A/L
SodiuY, difwlved fp/L
Y ictel, tllawlved y/L
PYOfpYOrua, ort6o difwlvd y/L
Le W, difaolvfd A/l
pM ( lsb) mitt

Sadiua AMarptim Iatio in w

Sel miv, diawlrfd y/t
Sulfate y/L
bdax, Frtterable (TOS) i16 YY/L

C Tps ( tatulalE) i/L
105 (ratio rfcurld/celcul•

IV 0.eaidue, Ym-FI Igrfbla (TSSI y/L
2int, tliafolvtd f4/L

O

Mote: 7btim iretel led OA/26/%

Yo fftplr utm.

10.• Inwff icint Iec6er4a

60 17

07.0002 0.0002
a.7 2.2
6.S 1.1
0.202 0,076

0.70 0.9A
0.]01
0.006
0.69 0.60
0.07 o.D7
0.7 0.6
o.e o.a
ae.o zsv.o
0.02 0.01

0.059 0.07a
0.001 a0.005
e.s a.z
1z.ro 27.60
w.oo1 D.aol
i0 e0
510 670
670 be7
1 1

0.16 • • 0.01

17 e0 a9 6

0.0002 0.0002 0.00@ 0.0000
z.2 a.7 7.s l.a

1.1 6.5 3.0 3.e
0.076 0.202 0.119 0.117
0.70 0.9a 0.62 O.aS

Y/A Y/A Y/A Y/A
Y/A Y/A Y/A Y/A
0.60 0.69 0.%0.%
0.07 0.07 D.os o.m
O.a 0.7 0.5 0.2
O.a 0.0 0.6 0.2

zse.o 259.0 25e.7 0.7
0.01 0.02 0.02 0.01
0.059 0.071 0.067 0.011

D.oo1 a.oos 0.007 o.ao7

e.x e.s e.A o.z

1z.ro z7.6o zo.1s 1o.sa
0.001 0.001 0.001 0.000

ao eo b0 za

510 670 590 117

6ro 665 67e 11

1 1 1 0

M/A Y/A Y/A Y/A

0.01 0.16 0.09 0.11

Aer: 11/19/%



Pepe: I

AMLIi DATE
LINE

LORFYC170 CML COIVAYf
Lwarc ito Cwl NIeY
Ststi m: MY-K
9eepl• Tlef: 19%

03/21/96 06/26/% 07/75/% 0!/19/% 09/27/% 10/06/%
10{0 lOW 1600 1670 72A7

IYI NIM
YAl1E

AYIII\1
YAIIF

EAY

AYEAAri
TANOA\D

DEYIATIdI

Peraneter Um is

Yeter lsre c • Dry Dry Dry Dry Dry Dry Y/A Y/A Y/A N/A
roof Ileptn rt. \cs 66.a 66.a e6.a 66.2s 66.a 66.a 66.a 66.a 66.a o.oo
Purge Yel:sa 9sl lwu Y/A Y/A Y/A N/A
iesperebee C N/A Y/A Y/A 1/A
PN s~u• Y/A Y/A Y/A N/A
a:OclNCe ppl N/A N/A Y/A Y/A
Dissolved Oaypan ppv Y/A N/A M/A Y/A
Bsrl uY, diseolvetl sp/L Y/A Y/A Y/A Y/A
BerYlliu, dissolved ey/l M/A Y/A Y/A Y/A
CaMll, dl esolred ey/l Y/A Y/A Y/A N/A
Chrniue, dissolved p/L N/A M/A M/A N/A
fluoride L Y/A M/A M/A Y/A
Lithiv., dieaalved e9/L Y/A M/A M/A M/A
MtiemT. tll afolved ey/l N/A M/A Y/A Y/A
Ihslliu, di ifol ved ep/l Y/A Y/A N/A N/A
VetWiLe, dissolved eq/L N/A M/A M/A Y/A
Silver, discol red A/L N/A X/A N/A Y/A
Al uni:u, dissolved n;/L Y/A M/A M/A Y/A
iotel \1\slinitY L Y/A M/A M/A Y/A

t Car6mete es CeC(4 p/L M/A Y/A M/A Y/A
C Bicerhv~[e sc CaC03 sq/L Y/A M/A Y/A Y/A

1J
Xydrmi:b es Ce[06 e9/L N/A Y/A N/A Y/A
Afslnic, dissolved ep/L M/A M/A N/A M/A
boron, dissolved eV/L N/A M/A M/A Y/A
Celciu:, dissolved Yp/L Y/A Y/A M/A M/A
CetID•FMiOn Bel e:ce k M/A M/A Y/A N/A
Sue of Minns neQ/L Y/A Y/A M/A N/A
Sue of 4tiom weq/L M/A Y/A Y/A Y/A
CedeiVe, dissolved n\/L M/A M/A N/A Y/A
Chloride ry/l N/A N/A M/A M/A
CYenide, free np/L M/A M/A M/A Y/A
1hi0cyN~te <SCM) L M/A M/A M/A Y/A
Chrwiu4 Trivalent ey/L Y/A M/A M/A Y/A
CNrmiYy Nesavelent ry/L N/A Y/A M/A N/A
hrwiu, total reaoversbla s9/L N/A M/A M/A M/A
Copper, dissolved sa/L M/A M/A N/A M/A
Cordctir:[y Y23C uhw/rn N/A M/A M/A M/A
Iron, dissolved ep/l M/A M/A N/A Y/A
Iran, [oral L M/A M/A M/A Y/A
Iron, mtsl recoverable m/L Y/A Y/A M/A Y/A



eepe: 7 Lt•IEYCITO fML L1lPAYl
Lorerclto Cwl Nlro
stet) m: NY-7C
SYpI• per: 19%

SMPLIYG DATE 05/21/96 06/78/% 07/15/% 0!/19/% DD/21/% 10/OS/%
T IIIE fOW fOfO 1500 165(1 1715

areneter Dirt
Me • n • Yp/L
NarewY. tli ooolretl a9/L
IotuoiuY, diefolved a9/L
NepDeoi N, tllefolyd ep/L
NeDpenHe, tliawlvetl e9/L
NNnperose, tool oY/L
Malgenesa, total recoverable e9/L
NolyDtlnYn, tlleoolved i/L
MI[ropm, eoumi• ap/l
Mf Vita ea Y, tli UOlretl elVl
Nitrate as M, tlluolved y/L
Yitrate/Yitrit• a M, tli holy e9/l
sodium, tliasolved oy/L
Mickel, diasol ved o9/l
9hmphorua, ortDO dissolved y/L
Leb, tliasolvetl i/L
pM ( leD) mite

yI Sotlim AWOrptim 0.Ntio iD W

C Sel miun, tlitsalvttl y/L
Sul b[e a9/L

tJ Residue,. slltereDle (iDSI 916 ep/L
TDS ( cdculeted) t9/L

P TDS ( ntlo - n.uured/olcul•
J pesitlus, Mm-f it Nrebla (Tf5) •p/l

2iM, tliasolvetl s9/L

Note: Ste[im irotel lad 03/19/%

Dry = Dry

MIYINIRI NAMININ MFIIM fTAYOApp
YALIA: VALIE AVERAfE DEVIAfI011

M/A N/A Y/A Y/A
Y/A M/A Y/A N/A
N/A N/A N/A M/A
Y/A M/A N/A Y/A
N/A N/A Y/A Y/A
N/A N/A Y/A N/A
N/A M/A M/A M/A
Y/A N/A Y/A Y/A
N/A M/A M/A N/A
Y/A M/A N/A M/A
N/A Y/A Y/A Y/A
Y/A M/A M/A M/A
M/A M/A M/A M/A
Y/A M/A M/A Y/A
N/A N/A M/A M/A
M/A M/A M/A M/A
M/A M/A N/A M/A
M/A N/A M/A M/A
Y/A N/A Y/A M/A
Y/A M/A M/A M/A
M/A M/A M/A N/A
N/A M/A Y/A N/A
M/A M/A Y/A Y/A
M/A M/A M/A M/A
N/A M/A N/A Y/A

pev:li/I9/%



YaDr: 1 LpEYC110 CGIL COPAYT

Lorerclta Cnl Nin
S[atim: w-21
Saaple fear: 19%

SAI-LIMG DATE 07/21/% 00/7b/% 07/15/% OE/19/% OD/21/% 10/OD/% NIY IISII NAN IIa.N IEAY 7TAYOAAD
TINE 1075 1050 1500 1650 12A5 VALLE VALUE AVEDAOE DEV4TI pl

n

C

N

W

9NlLlr umH
alter lave c • Ory Dry Dry Dry pry Dry Y/A M/A Y/A Y/A
lanl Depth ft. YGS M.n D9.77 19.77 09.77 D9.77 19.77 D9.77 D9.77 f1P.n 0.00
aurDe Vohs Dallm• Y/A Y/A N/A Y/A
Tbpentura C Y/A Y/A Y/A Y/A
pN u. M/A Y/A Y/A Y/A
Cudi:[srce ppY M/A Y/A Y/A Y/A
Oiawlved Oaypm pP M/A Y/A Y/A Y/A
4rirst tliasolvad o/l Y/A Y/A M/A N/A
NlryllruY, diatolred o/L Y/A Y/A Y/A N/A
46x1[, tlifaolrM aq/L Y/A N/A M/A Y/A
graiw, dlaaolvetl ali/L M/A M/A Y/A Y/A
iluer ide Yp/L M/A M/A Y/A Y/A
li diun, di afolved w/L M/A M/A Y/A N/A
Mtiapry, Oiasel ved aD/l Y/A M/A M/A Y/A
Thal l ira, diaaolretl np/L M/A M/A N/A Y/A
YanYdi w, dlcaolvetl np/L N/A N/A Y/A M/A
Silver, ditaolved w/l M/A M/A Y/A N/A
Ai uirvm, diasol ved ap/L Y/A M/A N/A Y/A
Local Alkalinity vp/L M/A N/A N/A Y/A
4r6orule as CafAS ne/L M/A M/A M/A X/A
Bf urtanate sa CeC05 aV/L Y/A Y/A M/A N/A
Xydroiitle ea CalAS ai/L N/A M/A N/A N/A
Araenit, draaolvetl mD/L M/A M/A X/A Y/A
Nararr, tliaaolretl AWL M/A N/A M/A Y/A
4lci can, diaaolvetl NWL Y/A N/A M/A Y/A
Catim ~Anim Dalarce M/A M/A M/A M/A
Su Of Ani ms neq/L N/A N/A N/A N/A
Su• of Ca[i0N nq/L Y/A M/A N/A Y/A
Cadlun, diaialvetl np/l N/A N/A Y/A Y/A
giorrde ap/L M/A Y/A N/A M/A
Cyanide, free ry/L N/A N/A Y/A M/A
Thiacyerote (SCY) Yp/L N/A N/A Y/A M/A
graiun, irival m[ Yp/l N/A N/A M/A Y/A
graiun, Xeaavalent ap/L M/A M/A N/A M/A
grovi Ua, total rKMrabla np/L N/A M/A N/A M/A
COWer, tll GaolVld ap/L Y/A M/A N/A Y/A
Card<tivl[Y D27C uahos/a Y/A M/A Y/A N/A
Iraq diaaolred Yp/L M/A M/A M/A Y/A
Irm, total mq/L M/A M/A N/A Y/A
Irm, total recovvaDle Yp/L Y/A N/A M/A Y/A



epe: 2 LOIIEMCIIO fALL COIiAYT
lertnctto Cml Nin

sort m: w41
S•Ypl• lmr: 1996

SAMVLIMG GATE OSRI/% 06/[6/96 07/15/% 00/19/% OD/21/% 10/00/% YIYIMM kAN 11Na1 IIFAM STADAq
TIR 1015 1050 1500 1610 17i5 VALUE VALUE AVENGE DEVIATI011

M• _--a u C aL
IlKCUry, di OelYld aL
9ogaei un, diuolved al
Ngnaitn, di••olvd aL
Mrqusse, dl••olvd al
Mrq•nae, total q/L
Nn9•nae, total r•cewrtll! at
Mol ybtlenw, diuelvld aL
Mitro9en, ~YVti• al
M itri[a ea N, dloolvd q/L
Nitn[e n M, di•wlvld q/L
Ni[rete/Mitrib n Y, di uoly q/L
Sodium, tltaaolved q/L
Mickel, tll•aol ved aL
vhospborua, ortho di uolvd q/L
lead, tliaaolved q/L
pX ( lab) [ nits
Sadiw A[n:orp[ion 0.ltio in W
Sel Mium, dissolved q/L

i Sulfate q/L
lJ gesidue, Filterable (TD51 YD q/L

105 ( calcul Hed) al
A

DS ffetio - muwed/celcul•
Residue, Mm-Filtertlle (TSS) q/L
Zinc, tliaialved q/L

Note: Station Inullld 01/21/%

Ory a Ory

Y/A Y/A Y/A Y/A
Y/A N/A Y/A Y/A
N/A M/A M/A Y/A
Y/A Y/A M/A Y/A

N/A Y/A Y/A Y/A
Y/A Y/A Y/A N/A
M/A M/A Y/A M/A
Y/A Y/A M/A Y/A
Y/A N/A N/A Y/A
N/A Y/A M/A Y/A
Y/A Y/A Y/A M/A

Y/A M/A N/A Y/A
Y/A N/A N/A Y/A
Y/A M/A M/A N/A
M/A N/A Y/A M/A
Y/A M/A Y/A M/A
N/A N/A M/A M/A
M/A M/A Y/A M/A
M/A M/A Y/A N/A
N/A M/A M/A Y/A
M/A M/A M/A M/A
Y/A M/A Y/A N/A
Y/A Y/A Y/A Y/A
N/A M/A M/A M/A
M/A M/A N/A N/A

0.ev:11/19/%



r.pl: t LnEYC1TO LA1L CovAYr
lorarclto Cal Mln
Stvtim: rAl-20
Stapl• for: 19%

SAIPLIMG DATE 05/21/% 06/26/% 07/15/% 08/19/% OD/21/% 70/02/96 MfYtNl71 YAYIKN NEAP STAYDAYD
TINE 10]0 1070 1500 1610 12A5 VALUE VALUE AYEMfE OEVIAT1011

e r616lt1f WI[f
alter Love c • Dry Dry Dry Dry Dry Dry M/A M/A M/A Y/A
lonl Oep[h ft. 805 59.80 59.80 59.80 59.80 79.80 59.80 59.80 59.80 59.fY1 0.00
Nrpe Volur Wllors M/A Y/A N/A N/A
IeYpntura C M/A Y/A Y/A Y/A
pM u. Y/A Y/A Y/A N/A
Corducorce pP M/A N/A Y/A Y/A
Diseol ved Oiypen pP Y/A N/A Y/A N/A
4riun, di evolved eo/L Y/A M/A Y/A N/A
MryllluY, dlveolvM L M/A Y/A M/A Y/A
Cobelq dievolved a9/L M/A Y/A Y/A Y/A
UraaiuN, di vvolvvd ap/L Y/A Y/A N/A Y/A
rlwrib l M/A M/A N/A Y/A
Lithium, dleaolved ap/l M/A N/A M/A Y/A
Mtimorry, difaolved L N/A N/A Y/A M/A
ihelli un, divsolved vo/L Y/A Y/A Y/A M/A
Vwdium, divaolved ep/L Y/A M/A N/A M/A
Sllvef, tli evolved ap/l M/A Y/A N/A M/A
Aluni~an, di oolved L M/A M/A M/A N/A
Total AlkalinltY eyL Y/A M/A M/A N/A
Grborute Y hCN a/L N/A N/A M/A Y/A
Elcaftl0fleta of CaC67
N ldd C O7

0p/L M/A M/A M/A Y/A
y roi a as a L M/A Y/A Y/A M/A

AfflnlC, dlalOl ved ai/L M/A M/A M/A Y/A
G bron, dleaalvad iYp/L M/A M/A M/A M/A

lJ
hlcius, di uolvd ap/l N/A X/A N/A M/A
Ce [ion-Anlon Balarce M/A N/A N/A Y/A

A Sin Of Anl oru Rp/L Y/A M/A Y/A Y/A
r 9uY of Cation mtq/L M/A M/A M/A Y/A

Cadmiun, divsolved np/L M/A Y/A M/A M/A
Chloride ep/L N/A M/A M/A Y/A
Cyanide, free ep/L N/A Y/A N/A N/A
lhiocyw to (SCM) L M/A M/A N/A N/A
C1l rani un, Trivalent no/l M/A M/A M/A M/A
Chroniun, Naiaval Mt ep/l M/A M/A M/A Y/A
Clvami w, total recovertll• L N/A M/A Y/A Y/A
Capper, di uolved Yp/L M/A Y/A Y/A Y/A
Con6a:tivitY 825C u,hos/a M/A M/A M/A Y/A
Iron, dissolved myL M/A M/A M/A Y/A
Iron, total ap/L Y/A M/A N/A M/A
Iran, total recoverable ep/L Y/A M/A M/A Y/A



PlYe: 2

AlOlIMO DALE
TIYE

LOREYCITO lblt C01fAYT
lorfaY:lto Coll Mfr
5tltlm: YY-pl
S~pl! Trr: 19%

05/21/% 06/26/% 07/1S/% %/19/% OD/21/% 10/0!/%
1070 1070 1500 16)0 12A5

IYI MIYI

YALIR<
ANIMII

VALIE
EA11

AYERAff

TAYDARD

DFYIA710Y

Pfrfineter Ilm b

X! {{ !{ C a Y/A Y/A Y/A Y/A
Mercury, dif{elefd fo/L Y/A M/A Y/A Y/A
Po[fa{1b, dl{wlvlR A/l Y/A M/A N/A Y/A
Nl~e{f ua, dl{wlYlR fo/L Y/A Y/A Y/A Y/A
Mlryfnefe, dl{wlrR fp/L Y/A M/A Y/A Y/A
NfYiOlnefl, to[el fy/L Y/A M/A Y/A Y/A
NfYiOrefl, total raferf(ale tp/L Y/A Y/A Y/A Y/A
Yolybderln, di uolfr fp/L Yq Y/A Yq Y/A
Yitro9en, ftmnf• fo/L M/A Y/A M/A Y/A
Yltrlte e{ Y, dlfrl~ fp/L M/A Y/A Y/A Y/A
Yitrs[e !f Y, tli{rlr0 ap/L Y/A Y/A Y/A Y/A
Yltrlt!/M1tr1[! r ~ dl {tofu q/L Y/A Y/A Y/A Y/A
7adi~n, difsolved YO/L M/A Y/A Y/A M/A
Nictel, tli uolved fp/L M/A M/A Y/A N/A
PheslYlorb, ortho dslYld ~/L Y/A M/A Y/A Y/A
Latl, dl{tolved aayL Y/A N/A Y/A M/A
PY ( l!b) min M/A N/A M/A X/A
5ad1b AMOrptim aria in W M/A M/A Y/A N/A
5lleniim, difsolved fp/L M/A Y/A Y/A M/A
5ulle[e fp/L Y/A Y/A Y/A M/A
Reaidu<, filtertlll OlOY) i16 y/L Y/A N/A M/A Y/A

T05 (<llculftfd) A/L M/A N/A Y/A M/A
i05 (rltio - s•auni/u lcul• Y/A M/A M/A Y/A
ResidVl, Yon-Piltfr>•le (TES) aO/L M/A M/A Y/A M/A

N Oirc, di•{olved fp/L N/A M/A M/A Y/A

a
Yo[e: Sutim iaapllad Ql/10/% Rev:11/19/96

Dry Dry



C

N

V

9epe: I LOIIEY[ITO CML GViNT
Lorercito [dl Mln
ftetlm: IY-3I

Sayb leer: 1996

fM9L IYG PATE OS/m/% 06/27/% 07/15/% 0e/19/% 09/31/% 10/%/%
TINE 1100 1215 1130 1105 1550

9urpe Yolune

Teepentun

Catacterce
Oi uolved Oaypen
Hvim, dissolved
Beryll l[a, dissolved
l:oWlt, tlluol vetl
Chrmium, dl uolvstl
Fluoride

Lithiut, disaalred
Antivgny, dissolved
Thallium, tlisaolvad
Voutli un, tliacolved
Silver, tlissol red

Al~ainm, dissolved
Tm[el Alkelini[y
Carbaru[a es Cs[0.3
Bicarboru to n Ce[03
xytlroxide n GL'OS
Arsenic; tlissml vetl

Baron, dissolved
Calci un, tllssolred
Ce[ion-Anion Belsncs
fun of Anions
Sun of Cetiore
Cadni um, dissolved
Chloride

Cyanide, free

ThiocYenste tfCY)

Chromium, Trivalent
Chromium, xeaevslent
Chroniw, [mul recoverable
Copper, dissolrN
co[tluctiri cy Bzsc
Iron, tlisaolvatl
Iron, [oral

Iron, tot el recoverable

NIYIRN NAYINIYI NEAN f1AYDARD
VALIE VANE AVERAGE DEYIATIDY

c~Dry Ory pry
t. BGf m1.S0 m1.30 m1.s0
wl lorr
c

a.u.

A/L
y/L
ap/L
y/L
ep/L
p/l
aB/L
ap/L
Yp/L
ap/L
ap/L
np/L
mp/L
L
y/l
ep/l
np/L
np/L
f

z0/L
nap/L
eb/L
y/L
sp/L
e6/l
vo/L
ag/L
mp/L
M/l
urios/ta

aL
mp/L
p/l

Dry Dry m1.f0 Y/A Y/A M/A N/A
m1.sD e1.so m1.so zel.sa m1.so zel.so o.ao

M/A Y/A M/A N/A
Y/A Y/A Y/A Y/A
Y/A Y/A N/A Y/A
Y/A M/A M/A Y/A
M/A Y/A M/A Y/A
M/A Y/A M/A Y/A
M/A N/A Y/A Y/A
N/A M/A Y/A N/A
M/A Y/A Y/A Y/A
M/A M/A Y/A Y/A
M/A Y/A M/A Y/A
M/A Y/A Y/A Y/A
N/A M/A Y/A M/A

N/A Y/A M/A M/A
N/A M/A M/A M/A
M/A Y/A M/A M/A
M/A M/A M/A M/A
Y/,[ M/A Y/A Y/A
M/A N/A N/A M/A
N/A M/A Y/A Y/A
M/A M/A M/A Y/A
M/A Y/A N/A M/A
Y/A M/A Y/A M/A
M/A M/A M/A N/A
M/A M/A M/A N/A
M/A Y/A M/A N/A
M/A M/A M/A M/A
M/A M/A M/A Y/A
M/A M/A M/A M/A
M/A M/A M/A M/A
N/A M/A M/A Y/A
M/A M/A Y/A M/A
M/A Y/A M/A N/A
M/A M/A M/A M/A
M/A N/A M/A Y/A

M/A Y/A M/A N/A
M/A M/A M/A M/A
M/A Y/A N/A N/A



Ppe: 2

NPLIYD DATE
TIR

LOlEYC1T0 OSLL mPAYf

lorerClto Cwl Nlrr
suttm: w-St
s~pli Tor: 19%

07/20/90 06/i7/% 07/15/% OD/79/% OD/2t/% 10/OS/%
1100 tits 1170 1107 1550

IYINAt
vALYE

ANINN
YALOE

EAY
A9EpAGE

TAYDAm
DE91ATI011

Peremeter Ymb
X! a p A/l Y/A M/A M/A Y/A
Mercury, dl eoilved y/l Y/A Y/A Y/A Y/A
PoteioiiN, disiol vitl ap/l Y/A N/A Y/A Y/A
Ye~eoi.N, dliiol vid A/L Y A Y A Y A
Nenpnteoe, diiiolved ra/L M/A Y/A Y/A Y/A
1WpetNee, tool ep/L Y/A N/A N/A Y/A
Mm9ereeii, toil recevereble ~/L Y/A M/A M/A Y/A
YolybdaYN, dtiiolved ~/ L Y/A M/A M/A Y/A
Yitropm, genie iep/L Y/A M/A Y/A Y/A
Yltriti Y ^, diioolved Yp/l Y/A N/A M/A Y/A
Yltrit! Y Y, dissolved mp/L M/A M/A Y/A Y/A
Ni vote/YI [fire o N, dl uoly ep/L M/A M/A Yd Y/A
SpdiuA, dl ioolveA oy/L M/A N/A M/A Y/A
Mickel, dissolved oy/L Y/A M/A Y/A Y/A
PYOSpYarvs, or rho diseolrM ap/L M/A M/A Y/A M/A
Leed, diswlved ep/L M/A M/A M/A Y/A
pM ( leD) unite M/A M/A M/A Y/A
sodium Ahsorptim patio in Ye
salMies, tli uplved n9/L M/A M/A M/A M/A
Sulfite inp/L Y/A M/A M/A Y/A
YeaidN, filterebli (TOS) ilY iep/l M/A M/A M/A Y/A

lv TOS ( colaleted) mp/L M/A N/A M/A Y/A
iD5 (fitt0 - aeoiured/cilNl• Y/A Y/A Y/A Y/A
iefi3Y:, Ym-Filtiribl• (iis) eq/L Y/A M/A Y/A Y/A
iirc, di solved vD/L Y/A M/A M/A Y/A

Mote: Stitim inatellM 07/31/% pev:tl/19/%

Dry Dry



N

A

U

pa9et ,

SAMLING GATE
TINE

LOOfyCiTO COAL ramAy,

Lormcito CNl Nirr
Statim: w-4c

Saepl• TNr. 19%

03/22/96 06/26/% 07/76/% 0a/XI/% 09/22/% 10/Oa/% NIN IfBM yM INN NEAY STAIIOAAD
OB30 1670 1130 1000 1200 1W0 VALUE VALUE AVENGE DEVIATION

Yereneter UnUn

alter Lere c • 145.50 fU.16 1U.05 IL9.30 1L9.76 130.17 1{3.03 130.[7 1L7.59 2.76
Total Depth It. BGS 770.50 770.50 370.30 370.30 370.30 370.30 370.50 370.30 370.50 0.00
pYrye volwe gel Item R to Soo a0 a0 zoo la 4R 266 117
T etTxnture C 1L.a 16.2 17.0 15.1 16.3 1L.1 14.1 17.0 15.6 1.1
px a.u. a.37 B.K a.m 8.23 a.56 6.42 a.a 8.56 a.f2 0.11
ColAa:tarce pas a20 1700 1200 1750 2200 1200 a20 2200 1X5 Sa
Dismlved Oay9m ppm 5.6 1.L 1.6 1.L 5.6 2.9 2.4
Beriw, dissolved ayL 0.190 0.27a O. a7 0.190 0.27a 0.233 O.D44
Berylliw, tlieeelved p/L 0.010 0.001 0.001 0.001 0.010 0.004 0.005
Cobalt, dissolved p/L 0.01 N.02 0.01 0.01 0.02 0.01 0.01
Chroml w, dissolved p/l 0.01 W.02 0.01 0.01 0.02 0.01 0.01
rlwriob p/L 2 a 6 2 6 5 2
Lithiw, tllasalved p/L 0.06 0.04 O.OL D.Of 0.06 0.05 0.01

Antimony, disaclred p/L 0.010 0.002 0.002 0.002 0.010 0.005 0.005
Thelliw, di saolved p/L 0.0 0.0 0.0 0.0 0.0 0.0 0.0
varodi w, dissolvad p/L 0.005 0.010 0,005 0.003 O.D10 0.007 0.003
Silver, dissolved p/L 0.005 0.010 0.005 0.005 0.010 0.007 0.003
Al wham, di caolved p/L 0.03 1.07 0.07 0.07 1.07 0.39 0.59
total Alkalinity p/L 702 Boa 923 102 925 ala 120
erhonste N CAC07 p/L 27 LO 15 15 LO 26 11

Bicsrbormte sa CaC03 p/L 679 afa 911 679 911 a13 120
XydroAida as CaC03 p/L 2 2 q 2 2 2 0

Arsenic, dissolved p/L 0.002 0.001 0.001 0.001 O.OOi 0.001 0.001

Boren, dlsaolvN p/L 0.0T 0.04 0.02 0.02 0.07 O.Of 0.03
Celci w, dissolved p/L 5 2.2 1.9 1.9 3.5 2.5 0.9
Gtim-Anim Balance k 1 2 J 3 2 1 2

sw of Anima eeq/L 1a.lo zo.ao zonD IB.1D zo.1D 19.co 1.u
Sw of Ce[Ims meti/L 17.90 20.60 19.10 17.90 20.60 19.20 1.75
adni w, dissolved am/L 0.0010 0.0005 0.0005 0.0005 0.0010 0.0007 0.0001
Chloride aq/L 1f B 7 7 tf 10 f

Cyanide, free np/t 0.1 0.1 o.l 0.7 0.1 0.1 0.0
ih iocyanete (SCA) p/L 0.1 0.1 O.f 0.1 0.i D.2 0.2
C1lromiw, Tr lval mt p/L M/A N/A Y/A N/A
Chr®iw, Xeuvel mt p/l M/A N/A M/A M/A
Chraaiw, total recoverable p/L M/A M/A M/A Y/A
Copper, dissolved p/L 0.01 0.02 0.01 0.01 0.02 0.01 0.01
Omductivity i23t Imnos/w 1610 1777 7777 1610 ITT) 1711

Irm, dissolved np/l 0.01 0.71 0.02 0.01 0.31 0.11 0.17
Irm, total p/L 2.7 1.a 2.I 1.a 2.3 2.0 0.2
Irm, total recoverable p/L N/A M/A M/A y/A



9.9.: x LnEYnro t6u mrAYr
lerercite [ul Mirr
Sntion: MY-K
Se9ple tor: 19%

SAMPL IqG OATE 03/x2/% %/26/% 07/16/90 m/20/% 09/22/% 10/m/%
TIME Om0 1630 1130 1000 1x00 10L0

III YIMIN IN%IMUN MEAN STNDAgO
YALUE VALUE AYEMfJ: oEYlAlla

Me 9 ee L

NeraW, di uolved eWl
9otueiu, di uolved i/L
N9iM~siu, di9wlr9d Y9/L
M9lprleee, dioolved qy/L
Merywga, 7o7µ y/L
Mepwee, total raeovertlle eq/L
Mol7Gtlxael, dloolyd ep/L
Yitro9en, eesmi• q0/L
Yitrite ea Y, tlig901 red i/L
Nitrate o Y, di uolved ey/L
Nitrate/Nitrite ee M, dissoly ey/L
Sodiu, die9olved ep/L
Mickel, dle9olved sp/L
91N199110rLL9, Or 1110 d19901V1d A9/L
Lead, di99olved e9/L
pM ( Itll loin
Sdiu .tr9orpt i on q9t io i n Ye

Sel rnie, dissalvM eY/L
wlf•ce y/L
ge9idu,,sil[ertlle (IDW ale i/L
T9s marYt.eedl 9n
IOS (ratio - nenured/celcul•

N 0.n idw, Man-Filtertlla (iss)ep/L
In 2irc, di9eolred e0/L
O

wte: Su [im irenlled 03/m/%

llo s9rylee t9km

13 9 7
0.0002 A.0002 • W.0002
2.7 1.9 1.6
1.1 0.9 0.6

0.003 0.020 0.017
0.02 0.03 O.m

O.L1 0.33 O.i7
0.21 0.01 O.OL
O.L 0.1 0.0
0.6 0.1 0.1
99.0 460.0 Lx9.D
w.D1 o.oz D.o1

0.013 0.036 0.021
0.006 0.003 0.001

a.s e.e e.4
Le.20 66.m 70.70

0.001 a0.001 0.001
170 m 30
990 7030 1030
toxD 1110 1060
1 1 • 1

W.O1 • • < 0.02 • • 0.01

7 17 10 3
0.0002 0.0002 0.0002 0.0000

1.6 2.7 2.1 0.6
0.6 1,1 0.9 0.3

0.003 0.020 0,014 0.000
0.02 O.W O.m 0.00
Y/A Y(A q1A WA
Y/A Y/A q/A Y/A
9.L1 0.57 0.47 0.06
0.07 0.21 0.09 0.11
0.0 0,4 0.2 0.2
0.1 0.6 0.3 0.3

399.0 Lbo,o L29.3 3o.s
0.01 0.02 0.01 0.01
0.021 0.036 0,030 O.Om
0.001 0.006 0.004 0.003

8.4 e,6 0.3 0.1

40.20 70.10 61.77 11.m
0.001 0.001 0.001 0.000

30 170 700 62
990 loco 1ov z3

tozo 1no 1063 Ls
1 1 1 0

N/A Y/A N/A N/A
0.01 0.02 0.01 0.01

0.ev:11/19/%



n

G

V[

i--.

9qe: 1

S1X9LIM0 DATE

11YE

9urpe Voluq

Teapenture
pY
adctrlce

of aaolvad Oxygen
Barlr, tliawlred
Baryll luY, dl uolved
Cablt, tliaeolved
Chraniae, tliawlratl
fluoride
Lt thium, dissolved

MtinanY. dierplvetl
Thalllun, di uolred
Vamdtum, diaeolrtxl

Silver, tlirsolvetl
Alumi [an, di saolved
Total Alkal ini tY
Carlxmete as CYC07
Bi cerbamn a CYC03
Hydroxide es CeC03
Anselc, di uolvetl
Boren, diecolvd

Glciux, tliswlred
Cation-Anion Bdarce
Sun o/ Miom
bun of G[iau
Cldni un, di raolved
Chloride
Cyenitle, free

TAiocyamte (SCY)
CAramium, Trivd en[

Chronium, xeAeral en[

ChrpnivA, tool recoveredle

copper, tliswlved
cad<tiritr use

Iron, tlissolretl
Iron, tool

Iron, tool recorenble

L011FYCITO CML COfAYT
Lorercito Coal Ylm
st•non: w-u

YaRle Tor; 19%

03/22/% 06/78/% 07/16/% OD/20/% OD/22/% 10/OD/%
1310 1430 1700 1300 1D0 1200

IYIYd
YALOE

GYIIUI
VALIE

FAY
AVEMfE

1AYDAYD
OEYIATId

On[n

cam- 123.D0 133.06 133.30 177.16 133.06 133.20 123.D0 133.30 131.93 3.01
ft. YGS 314.33 317.73 314.53 314.53 317.33 317.35 717.33 314.33 314.33 0.00
wham 733 200 200 223 133 130 130 i33 231 113
C 17.2 16.0 17.6 17.3 18.3 16.2 16.2 17.6 17.0 0.6
Y. u. D.29 D. tf 0.10 6.01 0.40 6.79 6.01 6.40 D.22 0.16
pP D4D 1D00 1D00 1610 2Df0 1720 Df6 2640 1710 636
pp• 7.6 3.- 1.7 1.3 7.6 4.3 3.1
q/L 0.273 0.329 0.367 0.273 0.367 O.f56 0.136
aL m.oto o.d1 o.ao1 D.d1 o.a1o o.aof o.aos
q/L m.01 A.02 0.01 0.01 0.02 0.01 0.01
q/L A.01 x.02 0.01 0.01 0.02 0.01 0.01
q/L 3 6 6 5 6 6 1
q/L D.OD 0.06 0.06 0.06 0.06 0.07 0.01
q/L A.002 0.002 W.002 0.002 0.002 0.002 0.000
q/L N.0 0.0 0.0 0.0 0.0 0.0 0.0
q/l 0.003 0.010 0.003 0.003 0.010 0.00] 0.003
q/L 0.003 0.010 0.003 0.003 0.010 0.007 0.003
q/L 0.03 1.u 1.06 0.03 l.u o.st o.n
q!L 1211 1262 1270 1211 1270 124D 72
q/L 54 7 26 26 Sf 42 15
q/l 1136 1216 1277 1136 12u 1203 i3
q/L Q 2 2 2 2 2 0
q/L 0.002 0.001 0.001 0.001 0.002 0.001 0.001
q/L 0.09 O.OG 0.02 0.02 0.09 0.03 O.OC
ewL 4.1 2.D 2.6 2.8 4.1 3.2 0.6
i L 0 3 L 0 2 2
tey/L 26.70 26.60 26.70 26.60 26.70 26.67 0.06
m0/L 24.70 26.40 2s.10 27.70 26.40 23.70 0.69
q/L 0.0010 0.0003 0.0003 0.0003 0.0010 0.0007 0.0007
q/L 10 6 6 6 10 7 2
q/L b.1 p.t 0.1 0.1 0.1 0.1 0.0
q/L W.1 0.1 0.1 0.1 0.1 0.1 0.0
q/l Y/A M/A Y/A M/A
q/l M/A N/A M/A Y/A
q/L M/A M/A M/A Y/A
q/L w.D1 o.oz o.01 0.01 o.BZ D.D1 0.01
ha./®rtfD ue6 ssa3 zz4o zlB3 zzn 77
q/L O.o1 o.<z 1.00 0.01 1.ao o.u o.so
ep/L 10.7 1.2 1.6 1.2 10.7 f.3 S.f
q/L Y/A Y/A M/A Y/A



r.9s: 2

AIPLIYO DATE
TIR

LD•ENOITO mu mvwr

Lorarcito Lul Nirr

3[fNan: NYdI
fNpl. 7Y.r: 19%

05/22/% 00/76/90 07!16!% Oe/2(I/% 09/21!% 10(00/%
1110 1130 1400 1300 1130 1200

lY11kYl
VALUE

Mlllllpl

VALUE

F/Al
AYEGGE

TAIDAIID
DEYIATI011

frNYHr Um t.

XA As . to/l 10 12 12 12 le 14 3

wrctvY. alf.alved . yL N,0002 m.000z • m.0mz o.oao2 0:00@ o.ooaz 0.0000
rotrAlu, tli.aolvad A/L 1.{ 2.1 2.2 2.1 7.4 2.6 0.7

NA11nAfiu, tli uolvYd %/ L 1.9 1.2 1.1 1.1 1.9 1.{ 0./
Mrprwf, di uolvad ta/L 0.012 0.010 0.03L 0.012 0.074 0.025 0.012
Nrgreff, totfl ~/ L 0.11 0.04 O.Oi O.OL 0.1{ 0.07 0.00
Mripwfq totes r.cwer.ble ql/l Y/A M/A Y/A Y/A
1blYbdeu, diffolvN ~ pfl Y/A Y/A Y/A Y/A
Mi trollAn, rmni• e9/L 0.02 0.64 O.Se 0.50 0.64 0.61 0.03
Mltrita Ys Y, dlfaolved . Y/L 0.31 0.01 0.11 0.01 0.31 0.14 0.15
Yitnn n M, diuolvd Ap/L 0.2 0.1 0.0 0.0 0.2 0.1 0.1
Yltrfto/Nitrite .. Y, di.foly ty/l 0.5 0.1 0.1 D.1 0.5 0.2 0.3
Sodiu, diffolved ry/L 551.0 509.0 559.0 551.0 Se9.0 566.7 20.0
Ml ckel, di ffclved e9/L a0.01 0.02 A,O1 0.01 0.02 0.01 0.01

rno.pnoru,, ar[no di:folvM sy/L o.oz7 0.oz4 o.00e o.ooe o.oz4 o.ole o.oD9
LeW, ai::olYed aan m.oa) o.oos 0.001 0.007 0.oos o.DOZ o.Daz
px ( leb) : nit: 0.A 0.5 e.3 8.3 0.5 e.4 0.1
Sadie Absorption Rftio in W 57,10 75.10 72.50 57.10 75.10 60.27 9.7y

C7 5slmiu, di uolvstl w/L D.OD1 0.001 a0.001 0.001 0.001 0.007 0.000
wltaY . on 90 40 40 0 90 57 m
pesidq, si ltersble (TDS) i1e sp/L 7290 13e0 7390 1290 1390 1357 55
IDS « • lculs UN7 R/L 1410 7430 1390 17% 1470 1N0 20

N TDS ( n[io - ssmred/cslcul• 1 1 1 1 0

pef idue, Yan-filterable (T33) s9/L Y/A M/A M/A N/A

N 2irc, di sfol red ~/ L 0.01 0.02 • 0.01 0.01 0.02 0.07 0.01

YA[e: e[s[ion Im[elled 05/06/96 pev:tl/19/%

u
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V1
w
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Pepe: 1

SANPL IYO GATE
IIIIE

Purge Volter
Taipenture

Cudstarce
Oisaolretl OxypM
prim, dinaolved
Baryllim, diuolrM
Cobh, diaaalvad
Cnrmi m, dioolvd
Flmri4
Li tnim, di uolved
Ant isnnY, tliaaolved
ihallim, tli uolvad
VerWim, di aaolvd
silver, tllaaolved

Almina, diasolved
Toul Alkel inltY
Grboruta ea GCOS

i[erEVtate r GlTl7
Hydroxide as CeCN
Arsenic, di solved

Boren, diasolvetl
Glcim, dl calved

G[1m•Mlen palarrce
Sm of Anlaro
Sun of Guam
Cedai m, Oi uelved
CMoritle

CYenide, free

ThiIXyYMte (pCY)
Chrmi m, Tri vel Mt

Cnrml m, Yexaval Mt

Grmi m, roul recovereEle
Capper, dissolved

CoMCtivitY @SC
Irm, tli aaolved
IrM, total

Irm, mLl recavere0le

LOpEYCIT0 l75LL L7]PAYI

Lorafcito CoN Nlro
Stetim: ql-W

i~pb 1rr: 19%

05/21/% %/27/90 07/16/% 0!/20/% 09/22/% 10/07/%
It IS 1700 OP35 OE00 1000 1500

1MIN111

VALUE

IAi llpp

vAILE

EAP

AYElAOE

TAIDAq

DEYIAl1011

In~[a
cam- 154.97 211.77 202.50 240.25 216.51 246.40 154.%246.40 212.00 72.70
ft. pOS N0.15 NO.1S 410.15 N0.15 NO.IS N0.15 410.15 N0.15 N0.15 0.00
ylloro 536 77 725 125 120 200 7s S!6 270 174
C 14.9 18.4 17.6 15.7 16.6 17.7 1<.9 10,4 16.E 1.7
a.u. 7.M 8.11 7.88 8.37 E.43 8.47 7.2E 8.47 8.0E 0.45
Lp 2080 1600 1650 1970 3260 2150 1600 7260 2115 fi0[
pP S.5 7.1 0.9

o o 0.9 5.5 7.2 2.7
aL p.2oE s69 su o.zoE o.s69 o.ut o.zoz
al A.002 0.001 d1.001 0.001 0.002 0.001 0.001

al Ol 0.02 d.01 O.Ot 0.02 0.01 0.01
aL d.01 0.02 W.Ot 0.01 0,02 0.01 0.01
aL 1 3 i 1 4 7 2
aL o.% o.p6 a.o6 0.06 0.%p.%o.ao

aL w.oo2 o.ooz o.ao2 o.op2 o.ooz o.ooz o.ooo

aL 0.2 0.0 d.0 0.0 0.2 0.1 0.1
q/L 0.005 a0.010 0.005 0.005 0.010 0.007 O.OQS
al 0.005 0.010 0.005 0.005 0.010 0.007 0.003
q/L 0.29 2.08 0.56 0.29 2.OB 0.9E 0.97

q/L 639 1411 1572 639 15]2 1194 464
q/L 2 6i 2 2 64 23 M
aL 639 1747 1572 679 1532 1173 471
aL z z z z z z o

al 0.001 0.001 0.001 0.001 0.001 0.001 0.000
q/L 0.07 0.% 0.05 0.05 0.07 0.06 0.01

aL 21.2 6.4 5.5 5.5 21,2 11.0 0.0
1 0 1 7 7 0 1 1

aso/L 19.30 29.E0 S1.E0 19.30 31.80 26.97 6.71

s9/L 19.10 29.60 70.30 19.10 30.30 26.33 6.27
aL o.ooos E.aoos o.ooos o.ooos 9.9oos o.opos o.ooao

q/L 13 7 Il 7 IS 10

aL W.1 0.1 W.I 0.1 0.l a.1 o.a

q/L A.1 0.1 0.1 0.1 0.1 0.1 0.0
q/L 0.01 Y/A Y/A Y/A y/A
q/L 0.041 Y/A Y/A M/A Y/A
aL a0.01 Y/A M/A M/A N/A
aL o.B1 o.oz o.01 0.01 o.oz o.pl 0.01
ueho./m zszz 7x77 zszz 2877 z6E0 zz3
aL 0.27 0.56 0.80 0.27 O.pO 0.54 0.27
aL 2.3 10.3 17.7 2.7 17.7 10.1 7.7
al 2.29 Y/A M/A Y/A Y/A



9696: 2 LOREa[ITO fdaL mVAMT

Lorarclto Cal NLrt
Statlm: MY-W

faapl• TNr: 1996

SANRLIYG DATE 03/21/% %/27/96 07/16/% m/20/% 0982/% 10/07/% MIMIMIM MA%IMUN MEAY STASDAE9
TIME 1115 1300 0933 Oe00 1000 1500 YALUE YALUE AVElalff OEYfA710S

Rarameter Um is

Xu • N eC 4 eD Ia 22 22 aD L6 37

Mercury, dl aaolved aY/L 47.0002 4).0002 0.0002 0.0002 0.0002 0.0002 0.0000

votuaium, diaaolvad i/L 3.9 7 3.0 3.0 3.9 S.L 0.3
Na9naaiun, dl •aolvad aY/L a.a 2.9 2.1 2.1 a.a L.6 3.7
71an9rme, di+solvad i/L D.o1a o.DZO 0.027 o.D1a o.OZ7 o.azz o.0os
Margrreae, coral y/L o.03 o.tt 6.15 o.as o.ts o.1D o.03

MarpanNe, total racmwrabla ap/L O.OL7 M/A Y(A M/A M/A
Molybderaa, tli aaolved sp/L 0.007 S/A Y/A N/A M/A
Nitrogen, av+p:i• A/L 0.62 0.79 0.73 0.62 0.79 0.72 0.09
Mitri to as M, dlssol ved ap/L 0.15 0.01 0.20 0.01 0.76 0.13 O.1L
Mitnta N Y, dissolved a9/L O.L 0.1 41.0 0.0 O.L 0.2 0.2
Ni trat4Mitrite ++ M, die+olv a9/L 0.5 0.1 0.3 0.1 0.5 0.7 0.2
Sotlium, di ssalred ag/L 7%.0 630.0 6R.0 qp,0 672.0 370.7 136.6
Mickel, di asolrM a1i/L 0.01 A.02 0.01 0.01 0.02 0.01 0.01
vbaapXOrus, ortho disaolred ~/L 0.003 0.046 0.271 0.003 0.231 0.09E 0.120
Lead, a;a+mlred y/L o.007 o.oos o.ooz D.DOZ o.DOS o.007 o.ooz

9X (l.b> : vita e.o e.s e.L E.D e.s e.3 0.3
sodivw Abaorvtian Ratio in va 1e.zo sL.zo 62.so 1e.zo az.sa u.97 z3.ss
selenium, tliasolrad 6/L 0.001 41.001 0.001 0.001 0.001 0.001 0.000
sulh[e iq/L 290 60 30 30 29D 127 142

RNitlue, Fi lterNle (TDS) iID n0/L 1110 1330 1630 1110 1610 1430 2e0
T05 (calculated) aV/L 1110 1610 1630 1170 1630 iL37 301
TDS (nt:o - meNUred/ulcula 1 1 1 1 1 1 0

N Rea idu<, Mon-Filterable (155) %/L R/A M/A R/A M/A
2irc, dissolved %/ L 0.01 0.02 O.OL 0.01 O.pG 0.02 0.02

A

Mate: Sutim (mulled 03/10/% Rev: 11/19/%

Ro saaplea taken.
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page: 1

IANPL ING DATE
T 111E

9ur9e Voluee

Tenperetlce
pY
atdeaerce
Oiuolvatl OaYwn
BeriuY, dl calved
Berylliia, dluolved
Cohel t, di eeolvlq

Chroniue, dl uolved
fluorib

Li thim, dluolved
Ant iennY, tll eeolved

Tbllila, dl uolrM

venedilr, di esalved

Silver. di oohed

Alwitan, tliewlved
soul Al kelini tY
brhoru[e n CKm

0i cerhonete o [erIIl

Nydroeib a hcm
Arsenic, dleealved

Boron, Oi etolvM
Calciw, dbeolved
etion-Mlon Belerce
Sun of Miane
Sue of btiw
Cebim, di oohed

Ch larib

Yenib, free
Th iocpru[e (l[M7
Chramiia, it ivelent

Chranila, Ne.evelent
Chroolln, tote) recoverebb

Copper, disealved

CmdxtivltY i25C

Iran. diewlved

Iron, total

Iron, total recoverebla

07/18/% 00/21/96 w/25/% 10/06/%
0820 1f00 1000 1100

1011ECIT0 IAeL [ L1NT

LoreKttO Coal NIM
fte[Im: IYic

Stele Tur: 19%

INIKM

YALUE

AYIIBeI
VALIE

Y

AVEEAfE
TArDAm

DEVIATIW

W11 t•

o~177.70 132.82 171.03 130.73 170.7! 133.70 132.37 2.20
f[. 0cs 197.50 197.30 197.30 197.30 197.30 197.30 197.30 0.00
wllone 170 ds 135 100 85 135 tt2 M
c 13.6 13.2 13.8 13.f t3.f 15.2 1f.0 0.8
u. 7.32 0.f6 9.11 8.92 7.32 9.11 B.fS 0.00
pP 710 600 961 630 f10 961 656 270
ppe 5.1 Y/A Y/A Y/A Y/A
aL o.127 o.1z4 0.on o.Dn B.1z7 o.lm o.ml
aL A.003 W.001 a0.001 0.001 0.003 0.001 0.001
al 0.05 0.01 a0.01 0.01 0.05 0.02 0.02
aL D.o1 0.01 0.01 0.01 0.01 D.ao

aL 2 z z z z o
al 0.02 0.02 0.02 0.02 0.02 0.02 0.00
aL 0.002 a0.002 0.002 0.002 0.002 0.002 0.000
aL 0.0 0.0 0.0 0.0 0.0 0.0 0.0
p/L o.00s o.oos o. oos D.o9s o.on o.000

aL 0.0as ao.o0s o.oas o.oos o.aos 0.oos o.oao
p/L 10.30 0.18 0.21 0.18 10.70 7.56 5.83
aL i32 392 767 767 472 3% 73
p/L 23 31 20 20 71 25 6
p/L fm 762 343 3f3 408 771 D
p/L a2 2 2 2 2 2 0
aL 0.002 0.001 0.001 0.001 0.002 0.001 0.001
p/L O.Of 0.07 0.07 O.m 0.04 O.m 0.01
p/L 18.7 1.2 1.5 1.2 18.3 7.0 9.8
i 21 1 0 0 21 7 12
Yep/L 10.00 9.3] 8.95 8.9s 10.00 9.43 0.53
eeq/L IS.fO 9.58 8.91 8.91 13.40 11.70 3.57
al 0.0012 0.0003 a0.0005 O.OOm 0.0012 0.0007 0.0004
p/L 5 5 4 5 5 1
aL a0.1 0.1 0.1 0.1 0.1 0.1 0.0

aL a.1 0n ao.1 0.1 on o.1 0.0
aL 0.06 N/A Y/A Y/A M/A
aL W.005 N/A Y/A M/A M/A
aL 0.06 M/A Y/A Y/A Y/A
p/L 0.06 0.01 0.01 0.01 0.06 0.07 0.03
Wiw/u 970 Bfl BW 847 970 867 n
aL 32.20 0.16 2.93 0.16 52.20 11.76 17.76
p/L 58.3 0.9 19.0 0.9 SB.3 20.0 26.2
aL 32.70 M/A Y/A e/A Y/A

J



9e9e: z

6NYL IYG OIITE
TINE

7/14/96 04/21/% OD/25/% 10/06/%
0420 1400 1000 1100

LaE¢Iro ro1L amour

Lorerclte twl Yln
Sbtlorc NV•;C

Srpl• ror: 19%

IYINI31
Y4LIE

xEIK31

YdIIJE
EVI

tVEN1GE
TSID6xD

DEYINf 101

srstY:[er IIt n

x. ... An e1 s 1 e1 o u
Mercury, eis.olvad aL a.oaoz a.oooz 40.0002 0.00@ 0.0002 o.0DD2 0.0000
Votosiu•, tliswlvd A/L 1.1 0.0 O.e O.e 4.1 1.9 1.9

Msyrxlta, diswlvd A/L 4.6 0.3 0.3 0.3 e.6 7.1 L.e
xen9entxe, di seolvd y/L 0.709 O.OOS 0.0E 0.003 0.311D 0.11] 0.170
Nelpsnsse, total 39/L 0.43 0.07 0.11 0.07 0.43 0.21 0.19
Nw9enne, total rscoverxbl• St3/L O.IQ7 Y/4 Y/N x/x Y/.
NOlyttltrw, dl asslved so/L 0.001 Y/4 M/4 Y/4 M/~
Nl tro93n, oonl• A/L 0.47 0.4, O.X 0.74 0.47 O.X 0.26
Yl trl is n Y, disselvd y/L 0.10 A.01 a0.01 0.01 0.10 0.01 0.03
Yitnte es Y, di uolved p/l 0.3 0.1 W.0 p.0 0.3 0.1 0.1
Mitn[e/Ni trite Y N, tli nelr y/L 0.4 0.1 a0.0 0.0 0.4 0.2 0.2
Sadita, diesel vtd rY/! 213.0 211,0 195.0 195.0 243.0 217.3 2i.2
Yi ctel, tli sselvd y/l 0.03 W.01 W.01 0.01 0.07 0.02 0.01
Pho3phorw, ertxe di asolvd y/L 0.017 0.005 40.005 0.005 0.017 0.009 0.007
led, dl seolvd s9/L 0.037 40.005 a0.001 0.001 0.037 0.011 0.020
px (ld) units e.b 6.4 e.5 8.5 0.4 e.b 0.2
Sdiue xtporp[ion xetlo in W 11.90 15.40 34.40 11.90 45.40 72.01 17.62
Sel emus, Oissolyd r9/L 0.002 40.001 a0.001 0.001 0.002 0.001 0.001
Sulfate e9/L 60 60 70 60 70 6J d

xesiAs, .f ilterexl• fTDS) i1e w/L 570 140 4e0 4e0 570 197 29
TDS lulculstd) '/ L 651 531 507 503 651 562 7a

N IDS ( ratio - neesured/ulculx 1 1 1 1 1 1 0
xesi Ote, Mon-FiltareEl• (733) 00/L 7810 Y/4 M/. N/A x/11

p, 2irc, dissolved y/t 0.26 40.01 0.01 0.01 0.26 0.09 0.14

Mote: Station irrtelld 07/15/% Nev: 11/19/%



9e9e: 1 LOYEYCITO m1L fDiAYT
Lwerclto f>yl Nllr
Stetlm: w•51

stele Ttlr: 19%

SANILIYG DATE 07/Ie/% %/22/% 01/23/% 10/06/96 NI YIIYN MAZININ MEAY eTAYDAY9
TINE 1000 0910 1L10 13b VALUE vALIE AYEYAfE OEY4TI01

vmr~eter Umu
w[er lm c • 135.70 17e.00 131.53 Ib.95 1b.95 1]0.00 1X.03 3.b
Tobl Depth ft. YOS 177.00 177.00 177.00 177.00 177.00 177.00 177.00 0.00
purge vol~a pAllors 75 ei 13s loo 75 13s Qe 27
Te~entwe C 15.L 1L.5 73.7 12.9 12.9 15.f tf.1 1.1
px u. 7.56 0.10 e.%e.es 7.56 e.%e.32 0.62
Cmdcurce pY L50 f%eye 500 L50 ese 575 1%
Diewlved Oxygen ppN 5.2 Y/A Y/A Y/A Y/A
Beriu, dimeolred tl/L 0.0%0.069 0.036 0.076 O.O9e O.Oee 0.071
Berylliv, dissolved tl/l 41.003 A.001 A.001 0.001 0.003 0.001 0.001
o5s1 [, di seolvad y/L 41.05 A.O1 a0.01 0.01 0.05 0.02 0.02
Ohrtliu, tliswlved Y9/L a0.01 d.01 0.01 0.01 0.01 0.00
F lusrih Ap/L 1 1 1 1 1 0
Li tniv., di.[olved y/L o.oz D.ot o.oz 0.ox o. oz o.ax o.00

Mtiso:ry, dissolrN y/L O. D10 0.002 0.002 0.002 0.010 0.005 0.005
rnellluv, el.solred yL ao.o D.D ao.D D.o o.o o.o D.D
v.n.dium, dimealred Y9/L a0.oos o.oos o.oos a.o0s o.o0s D.000
Silaer, diseolvM m9/L 0.005 0.005 0.005 0.005 0.005 0.005 0.000
Aluiru, eieeolred iq/L z.os o.17 0.09 0.09 z. os o.n l.ll
foul Alkel lnltY m9/L K7 319 321 319 X1 327 12
Grbvrte mm CAC07 i/L 16 27 14 1L 27 t9 7

Q
Bicsrbaute em CsfD3 Y9/L 325 293 307 295 325 300 16
NYdrmib ss h003 y/L Q a2 a2 2 2 2 0

C Arsenic, dl ssolred iq/L 0.00! 0.001 0.001 0.001 0.007 0.002 0.001
9orm, di ssml ved tl/L 0.03 0.02 0.02 0.02 0.03 0.02 0.01

Iv Glciu, dl eaolved my/L 12.e 1.7 1.0 1.0 12.0 5.2 6.6
etloTMion eelsrce Z 7 1 0 0 7 2 L

L.n Sr Of Mloro Yeq/L e.LS 0.01 7.05 7.e5 e.<5 8.10 0.71
I Sum of Cs[lons Yeq/L 9.71 0.10 7.e2 7.e2 9.71 e.K 1.02

Cee.iu, dl eeol ved sq/L 0.0003 0.0005 0.0005 0.0005 0.0005 0.0003 0.0000
hleride my/L 5 3 L 7 3 f 1

Ynide, free A/L a0.t a0.1 A.1 0.1 0.1 0.1 0.0
Tniocywt! (3[Y) eo/L 0./ a0.1 0.1 0.1 0.1 0.1 0.0
Chrtliue, Tri velent sy/L 0.01 Y/A Y/A M/A Y/A
Chrtlius, Nexmvel m[ sy/L 0.009 Y/A Y/A M/A Y/A
Ohrtliun, cool rKOVerebl• y/L a0.01 M/A M/A Y/A Y/A
Capper, tli smolved sp/L 0.01 0.01 0.01 O.OI 0.01 0.01 0.00
Cordctl vitY i27C ueAos/® 7f7 7!6 77L 776 77G 752 20
Iron, dissolved Y9/L S.b O.fl 0.02 0.02 5.76 1.97 2.%

Iron, tmtsl sp/L 0.3 5.3 2.0 0.3 5.3 2.5 2.6
Iran, total rKOVarapl• sq/L 9.50 M/A M/A Y/A Y/A



9Y9a: 2

NVLIYO DATE

TIME
7/16/% OS/22/% OD/23/% 10/06/%

1000 0970 1410 1730

LIiEYCITO mLL OOIfAYT

Lartrclto Coal Yln
statim: w-71
SYyle Tbr: 19%

IY IYI71
VALIE

AMIYIM
YALIE

EAY
AVERAGE

TAIOAYD
DEYIATI011

araoeter lYU t•

Y. • b t S7 7 3 3 53 21 26
Mercury, dl uolvad fo/L A.0002 A.0002 0.0002 0.0002 0.0002 0.0002 0.0000
potaffiu, dlafolred fp/L 2.0 0.6 0.6 0.6 2.0 1.1 0.6
Yemeslia, diffolretl fp/L 7.0 0.6 0.2 0.2 7.0 1.9 2.7
Yerpenb, aibolred 4L 0.1L6 0.006 a0.007 0.003 o.1L6 0.033 0.012

Yenpema, total f9/L 0.06 0.00 0.03 0.07 0.06 0.06 0.07
Y~genfa, total rfcowrfOla fy/L 0.132 Y/A Y/A M/A M/A
YOlybdfnfe, di ffolvad A/L 0.007 M/A Y/A Y/A Y/A
Yl tro9en, aneonia i/L 0.30 0.36 0.71 0.31 0.30 0.79 0.10
Yi trite as M, diffolred fp/L 0.02 0.07 0.01 0.01 0.07 0.07 0.07
Yltnte ae M, tli uolved y/L 0.2 N.0 0.0 0.0 0.2 0.1 0.1
Nitrate/Yi vito n M, diuolr y/l 0.7 0.1 0.0 0.0 O.S 0.1 0.1

sodiw, tliuolred w/l 167.0 179.0 173.0 177.0 183.0 179.0 i.0

Yickal, tliffolvad A/L 0.01 A.01 0.01 0.01 0.01 0.01 0.00
Phofphoruf, ort6o di aaolrad f9/L 0.009 0.016 0.009 0.009 O. D16 0.011 O.OOL
Laad, difaolved f9/L 0.006 0.002 0.001 0.001 O. D06 0.00. 0.004

pY ( lab) mito 0.6 0.6 6.7 6.s B.B 6.6 0.2
sodiun Alnarp[im Ratlo in Ye 11.10 30.L0 42.70 11.10 12.30 27.93 13.73
selmiim, diffelred a/L o.ooz a0.001 moot 0.001 o.ooz o.ao1 0.001
salnta wn ro ro w 6D ro a7 a

Rbidw, Filterable (ID7) i16 ta/L 700 L20 L70 L20 500 L77 i0
TDS ( u lcul eted> y/L W7 L60 k0 k0 497 i66 29

C TDS ( ratio - isevured/celcule 1 1 1 1 1 1 0

l 1̀
Ref idol, Ym-Fllterabla (T75) y/L 803 Y/A M/A M/A M/A
2irc, di aaolved A/l 0.06 0.01 0.01 0.01 0.06 O.W 0.07

tr
00

Yota: 7tatim into lad 07/17/% Rev:11/19/%



C

N

V,

rwe: f

AIIPL IY9 DALE
TIME

7/17/% Og/22/% OD/23/% 10/06/%
1500 07AS Is05 IZlS

LaeEYCt7o mtt tour
Lmsnclto Cal Nlr~

sattm: w•w
Ssssple TNr: 19%

I YIAYI

YALIE
AYIIUI

YALIIE
q'.W

AVEYAfA:
TAYpAW

DEYIATId

erittaf llnttf
War Leve c . 1LO.n 136.E 136.61 1S6s3 17663 1LO.zs 137.% 1.70
Teal 9eptn ft. Ycs 222,sp uz.so ux.so zzs.so z2z.so us.so zz:.a 1.sa
sur9s volur 9Nlw 175 150 tOS 1a 105 t7s 139 0
IespentWe IS.S 1A.L 13.7 1L.0 13.7 15.5 1L.L 0.6
px s.u. 7.L6 0.90 9.07 6.77 7.Aa 9.07 6.56 0.75
GaM<tence pps LSO X50 6i5 X00 A50 WS 599 20x
Oissolvd O.Ypen pP S.L Y/A Y/A M/A Y/A
Nrim, diuolyd y/L D.29L 0. 11a O.1fa D.11a o.29L o.1n o.fo2
Nryllir, di asolved vo/L 0.003 0.001 0.001 0.001 0.001 D.OD1 0.001
coeeu, eiuolvd mrn w.as o.ot 0.01 0.01 O.OS 0.02 D.D2
Ctrmim, dtsselvs0 W/L p.D1 0.01 0.01 0.(11 0.01 0.00
Ilmritle s0/l 2 1 f 2 1 0
lltYfm, tli asolyd sp/l 0.10 0.02 0.02 o.DZ o.10 o.os o.os
Mtivry, ai,.olwtl Y9vL o.o1a o.opz p.oox o.ooz 0.010 o.oos o.oos
IDtllim, tliuolvd ry/L 0.0 0.0 0.0 p.o p.p p.o o.p
rwd; m, dl sselvd np/L o.pos moos o.oos o.oos p. ops p. ooo
silver, di ssolvd nB/L 0.005 0.005 0.005 0.005 0.005 o.oos 0.000
Ilmit.n, tli ssolvd no/L 3.13 0.16 0.18 0.16 3.13 1.16 1,71
Total Al ksl lnl tY sV/L 76< 339 326 326 76L XS 19
hrbavte ss CsC03 ei/L 10 b 17 10 36 22 15
BS nrYUUte As GfA1

3zL 3z1 306 301 lSL 321 x9
YYlrositle ss Cs001 L 2 2 2 0
Arsenic, tli ssolvd ep/l O.OOL 0.001 0.001 0.001 O.OOf 0.002 0.002
Nrm, di ssolvd sp/L 0.03 0.03 0.02 0.02 0.07 0.03 0.01
Calcim, tlisaolvd sp/l i6.5 1.1 1.2 1.1 L6.5 16.5 26.2
Cstim-Mim Nlsrce Y 13 3 2 2 13 5 6
Aa of Mims mq/L g, T3 B.26 6./S 8.15 6.73 B.3] 0.31
Ass of CAtims ssq/L 11.30 8.75 7.66 7.66 11.30 9.31 1.76
Cdsim, tli ssolvd np/t O.000b 0.0005 0.0005 0.0005 0.0006 0.0005 0.0001
Oilaride np/L 6 L L L 6 5 7
Cysnih, free no/L 0.1 p,1 ap.1 0.1 0.1 0.1 0.0
lhiacywte (9CM) N/L 0.1 p.l 0.1 0.1 0.1 0.1 0.0
CYrmi m, ifivslent sB/L 0.01 Y/A Y/A Y/A Y/A
Urmim, NeYSVSI m[ vp/L 0.012 M/A M/A M/A Y/A
Cvmim, total recoverWle ep/L 0.02 N!A Y/A N/A Y/A
Copper, Oi ssolvd L 0.02 0.01 p, 01 0.01 0.02 0.01 0.01
Candctivi tY RSC sdlm/co 753 T70 76T 753 763 769 15
Irm, dissolved sp/L 6.3L 0.39 0.60 0.39 8.K 3.16 L.L6
Irm, total ry/L 21.4 3.6 1.2 11 21.L 12.1 10.2
Irm, tetel recoverable sp/l 22.10 M!A Y/A Y/A Y/A



pope: 2

AWLIYG DATE
TINE

7/17/% OE/2L% OD/23/% 10/06/%
1500 DT45 1505 1235

LOOEYCliO [ML ILPMT

lorerclto Co•1 Nln
sta la,: Nv-w
Sample Tqr: 19%

IYIMII

YAILE
ANIMIM

YALIE

EAM

AVENGE
TAYDAW

OEYIATIW

ereseter in

Me • Y al 170 L L L 170 59

Mercury, dluol ved aL W.0002 07.0002 d3.0002 0.0002 0.0002 0.0002 0.0000
vet... ila, al..elved aL x.s o.E D.7 0.7 z.s 1.7 1.0

Mepnslu, dissolved aL 17.0 0.3 0.2 0.2 13.0 4.5 7.L

Nergmsee, dissolved ep/L 0.47(1 0.010 0.072 0.010 0.430 0.151 0.242
Nenpmese, total sy/l 03E 0.20 0.01 0.01 O.b 0.20 0.1E
Nenpe(Mrse, [otsl receversble al 0.771 Y/A Y/A Y/A Y/A
Molybdena, dissolved aL 41.001 Y/A Y/A Y/A Y/A
Yitropan, eesoni• aL 0.72 0.79 0.70 0.70 0.39 0.74 0.05

Yi[rl to es Y, dissolved A/L 0.07 0.07 0.01 0.01 0.07 0.04 0.03

Mltrete ee Y, dissolved aL 0.7 A.0 0.0 0.0 0.3 0.1 0.2
Nitrate/Yltrite es Y, diesob ep/l 0.4 0.1 0.0 0.0 O.L 0.2 0.2
3atl inn, disaelred A/L 160.0 193.0 175.0 160.0 197.0 176.7 1).6
Nickel, dissolved i/L 0.02 0.01 0.01 0.01 0.02 0.01 0.01

phosphorva, or tho tllssolvad sp/l 0.074 0.011 0.005 0.005 0.034 0.017 0.075

Lead, dissolved sp/l 0.042 N.002 0.007 0.001 D.OL2 0.015 0.023

pN ( lab) unlta E.L E.9 E.5 E.L E.9 8.6 0.3
Jodi un Absorption Eetio In lh 5.41 43.00 39.40 5.41 L7.00 29.27 20.74

Sel micas, dissolved %/ L 0.001 d1.001 0.007 0.001 0.001 0.001 0.000

Sulfate sp/L 60 60 70 60 70 61 6

G pasidve, filterable (TDS) i1E aL LEO KO KO ii0 LEO 453 27
C iD5 (nlculeced) ep/L 523 4E2 L55 i55 52] fE7 SL

N iD3 (ratio - eeuured/cdcule 1 1 1 1 1 1 0

tesiAw, Nan-f iltereble (TAS ep/L 2610 Y/A Y/A N/A M/A
a Ilnc, diesol ved ep/L 0.19 0.01 0.01 0.01 0.19 0.07 0.10
O

Yeta: Sbtim itutelld E7/10/% eev: 11/19/%



Pe9l: 1

Z119'LIYG DATE
TIYE

vur9• volur

Trpen[we

aOstercaC

Di uolved Oaypm
Berius, diuol:atl

Oeryll ion, di uolved
obel t, diswlvad
Cnromiun, diswlved
Fluoride
Li toius, di slolved

Antirrry, ai nelvsd
ThN 11vY, diwolved

vs:Wiun, di lrolved
silver, di esolved

Al um;ren, di„olrld
soul Al kel inity
brGmlte a hC03
Bi cerEwwte r GC03
xydroxitle n CeCA7
Arsenic, 'di slolved

G Boren, Girelved

J hlcius, di uolved
Ce[im-Mien Oelerce

O~ Gut o/ Anima
Sus of titian
Cedmi um, tli uolved
Chloride
er•ni4, err

ihiacyme[e (SCMt
Chrpoi un, Trivalent

Cnrr11A, MIReVeIMt
Cnromi um, cotel recovenele

hopper, tli elol ved

corduc[iVity B25c
Irm, dl asol vetl
Irm, tool
Irm, total racovereOle

7/17/% DO/x1/% 09/21/% 10/07/%
I11S 1000 1420 COLS

IOREYCf 70 C91L COi/Yi

lortllttt0 crL 1111Y
stetir: w-60
selpl• Trr: 19%

IYIMN

YALIIE

AYIIEIII

VALIE

EAY

AVENGE

TAYDAEO

OEVIAf IOY

LVn [!

cT-167.15 166.85 167.76 165.90 163.90 167.15 166.94 0.81
t. Bcs a1.oo al.ao a1.oo a1.aD a1.oo a1.ao zsl.ro o.ao
wllor la tso tzo 100 100 1sa 1z4 z1
C 16.7 14.8 74.8 14.2 14.2 16.7 15.1 1.1
e.u. B.4x 8.71 8.78 8.48 B.L2 8.70 l.bx 0.19
ppe 1103 X100 X700 X130 1100 7700 1264 292
pP 1.4 Y/A M/A Y/A Y/A
e0/l O.10D 0.217 0.133 0.100 0.217 0.157 0.059
s0/l 0, 003 W,001 N.001 0.001 0.003 0.001 0.001
ep/L B.OS o.at o.ol 0.01 0.05 o.oz o.oz
aL o.of m.ot D.ol 0.01 o.ot o.oo
so/t 5 6 5 6 6 1
ry/L 0.03 0.04 0.04 0.03 0.04 0.04 O.Ot
WL D.oOZ o.00x w.o1o D.oo2 0.D1o o.o0s 0.0os
na/L o.o o.o m.o B.o 0.0 O.o 0.0
ep/L 0.005 0.005 0.005 0.005 0.005 0.000
s9/L o.oos 0.o0s o.00s 0.0os o.oos o. aas o.090
Y9/L N 7.17 a.1s o.1s 4.79 z. a4 z.u
iry/L 7Bx 795 w1 Iaz 801 793 10
m0/L 30 b 28 28 36 31 L

m9/L 752 759 77L 752 774 762 11
ep/l 2 Q q 2 2 2 0
ry/L 0.002 0.001 0.001 0.001 0.002 0.001 0.001
W/L 0.04 0.07 0.04 0.0< 0.07 0.05 9.02

i /L 62.7 2
1 6 1.6 12. s. 6.6

mry/L 16.00 16.70 16.50 16.00 16.70 16.L0 O.M
rO/L 17.90 17.50 16.20 16.20 17.90 17.20 0.89
nq/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0000
L 4 L 4 L 0
m0/L o.t 0.1 0.1 0.1 0.1 0.1 0.0
r9/L 0.1 0.1 o.l 0.1 0.1 0.1 0.0
op/L 0.02 M/A N/A Y/A Y/A
N/L 0.005 Y/A N/A Y/A Y/A
ep/L 0.02 Y/A M/A Y/A N/A
ry/L 0.02 0.01 0.01 0.01 0.02 0.01 0.01
udir/ta 1362 1423 1542 1382 1542 1449 df
N/L 12.30 0.90 0.21 0.27 12.30 4.47 6.79
i/L 16.0 X0.9 5 2.5 16.0 9.8 6.8
ep/L 15.90 M/A N/A Y/A Y/A



G

N

N

Ka. 2

SNVLIYO DATE
nME

LalExlTO maL cavern

lot~elto Caml Mlt~
Station: YY-6C
Sala r.ar: 19%

D7/17/% OE/zl/% 09/:1/% 10/07/%
n1s 1oro um loss

NIYIMIl1 NmY 11aY1 RY 5T4DiVD

vmLLE vmLDE mvEUa Drvuna

ar~eter
Mar a u C aL M 11 6
Mercury, dl,wlvW al x.0002 A.0002 0.0002
etmim, di uelvatl aL Z.9 1.E 1.2

Ma9rcalum, dla,olvatl aL Z.9 0.E 0.5
Mnpwaa, diawlr•d aL O. tG{ 0.023 0.025

Matgarc,e, tool aL 0.13 0.13 O.OG
Maneana,e, totalr.canrtlt• aL 0.176
MolSnaM.., di,wlvad aL o.003
Yl troien, aammla aL 0.79 O.GO 0.7E
Yl Orl to a Y, diuolvtl al x.01 0.01 O.OG
Yitnta a Y, dloolvad aL 0.1 0.1 0.1
Mitnte/Yitrib a Y, dbaoly aL O.l 0.1 0.1

Satliua, dlawlvN aL 157.0 3E6.0 366.0
Nickel, tliaaolvd al 0.01 0.01 0.01

Iwsplwrua, Ortbo diswlrad al 0.132 a0.005 0.053
Lead, aioolrad aL o.Dw o.mz m.ool

pN ( lab) uttu E.6 0.6 0.i
Sadiia ,[narption Yatio in Ya 23.60 50.60 65.10

Selenium, dlaaelved aL 0.001 0.001 0.001
Sulfate aL 10 20 q0

mesidue, Ei ltefabl• (7051 i1E aL 770 EGO EEO
TDS (ulcu4Hd) al 6E9 915 E71

OS (ratio - mswred/calwla 1 1 1

masidue, Mm-mil[artll• (7551 aL KO

Zirc, tlis,olvd aL 0.09 0.01 0.01

Mote: Sta[Im irctal led 01/02/%

6 k 20 21
0.0002 0.0002 0.0002 0.0000

1.2 2.9 2.0 0.9
0.3 2.9 l.G 1.3

0.023 0.1GG 0.06E 0.069
o.oG o.1s o.11 o.a6
Y/6 Y/A Y/m Y/~
Y/~ M/m Y/m Y/~
0.3E O.GO 0.79 0.01
0.01 o.oG D.oz D.o2
0.1 O.G 0.2 0.2
0.1 O.G 0.2 0.2

337.0 306.0 369.0 15.1
0.01 0.01 0.01 0.00

0.003 0.132 0.063 0.066
0.001 o.oD9 a.ooG o.oDG

0.i E.6 0.3 0.1
23.60 63.10 66.30 20.%
0.001 0.001 0.001 0.000

10 20 13 6
770 EEO E30 36
071 913 B92 22

1 1 1 0

Y/6 Y/m Y/m Y/m
0.01 0.09 O.Oi 0.05

eev: 11/19/%



C

N

U
W

Pepe: 1

NIPLIYG GATE
TIME

7l IS!% 06/21/% 09/21!% 10/06/%
1700 1700 1000 12w

LOIIEYCIrO mLL OiIIYT

Lorenelto [:oel Yln
itetim: 161-61

peel. Trr: 1996

IYIRpI
YALUE

A1111U1
vAl1Y:

EA11

A9EUGE
TAYDAAO

DEYIATIOY

Verens!ter Um to

W[er Leve c s 166.LS 165.20 162.12 165.15 162.12 166.15 16L.7! 1.64
Total Depth ft. 6G5 232.50 232.50 232.50 272.50 272.50 232.50 232.50 0.00
Purge vplw pellas 150 125 175 100 100 175 176 72
Tespereture C 17.9 15.7 16.1 1L.7 ti.7 17.9 16.1 1.7
pY u. 6.16 6.K 6.L6 6.O1 6.OL 6.46 e.2e 0.20
CaMaterce PP 11L5 ISSO 27L0 1550 11L5 2540 16L6 500
Dissolved Oaypm Fp 1.6 Y/A Y/A Y/A Y/A
9eriue, dieeplyd A/L 0.259 0.3A( 0.360 0.259 0.791 0.3Lf 0.071
Berylliun, tlieealvetl ep/L a0.001 W.001 0.001 0.001 0.001 0.000
CoW lt, dlesolvtl ep/L m.05 W.02 0.01 0.01 0.05 0.07 0.02
hraius, diesolrN ep/L W.02 0.01 0.01 0.02 0.02 0.01
Fluoride ep/L f 7 f 7 6 2
L i[hi un, dissolved aq/L O.OL O.OS 0.06 o.oc o.ob D.os o.01
Mtivrny, diseolvetl ap/L 0.005 0.002 0.002 0.002 0.005 0.003 0.002
Thelliue, diseolvetl vp/L 0.0 0.0 0.0 0.0 0.0 0.0 0.0
yenWium, tlissolrM aq/L 0.010 0.005 O.OOS 0.010 0.006 D.DO4
Silver, dissolvetl nq/L 0.005 0.010 O.OOS 0.005 0.010 0.007 0.001
Alueitsm, tlissolvetl nq/L LS.00 0.72 1.25 0.72 15.00 15.66 25.11
Tobl Al blinity np/L 1016 1166 116L 1016 116< 1115 e5
Cerborote es [ eC07 s9/L 6G 36 2 2 6L 34 71
Bior6oneta ee CeC03 p/L 952 1120 f16G 952 1164 1061 113
NyGOaide ea CeCN vglL q 2 2 2 2 2 0
Aram lc, dissolved e9/L 0.004 0.002 0.002 0.002 D.004 0.003 0.001
Berm, dieealred e9/L 0.04 0.0! 0.07 0.07 9.04 0.07 0.01
Celclue, tlieeolved ap/L 63.7 3.5 3.5 7.5 63.7 27.6 74.6
Cetim-Mim Belence SL 1 2 2 74 10 20
pus of Miaru aeq/L 21.10 2L.10 2L.90 21.10 2L.90 23.77 2.00
Sue of Cetioru se:q/L 12.10 27.60 24.20 23.w 42.A0 30.07 10.69
cedai ue, arssolved up/L o.oole o.00os O.0003 o.Daos o.DD1e D.ooo9 o.o00e
Chloride ap/L 6 0 S B 6 2
Cyanide, free y/L 0.1 0.1 0.1 0.1 0.1 0.1 0.0
Thiocyenete (S[Y) e9/L 0.1 a0.1 0.1 0.1 0.1 0.1 0.0
Chrmiue, irival mt mp/L 0.22 M/A Y/A Y/A Y/A
Chraei us, Xeaevel m[ vp/L 0.007 Y/A M/A M/A Y/A
Chraniue, total raowerehle eq/L 0.22 Y/A Y/A N/A Y/A
Copper, Oisealvetl aq/L 0.06 0.02 0.01 0.01 0.06 0.07 0.03
Calactivity i25C adios/ce 1759 1976 22L6 1759 2246 1960 217
Irm, diseo lretl p/L 176.00 1.26 1.57 1.76 176.00 59.60 100.61
Irm, to[el A/L 299.0 120.0 3.6 3.6 299.0 1L0.9 1w.e
Irm, total recoverable ap/L 267.00 Y/A Y/A Y/A e/A



r.9e: z

ANrL1YG DATE

T IYE
7/1S/% 00/21/96 OD/21/% 10/06/%

1700 1700 1000 i2L0

LaEYi:l ro mRL wvAYr
Lavr¢Ito Coal Yln
statlm: w•61
e~la iur: 19%

INIIIM
VALUE

IARIIaI[
YALIE

EAH
AYERAff

TAYDARD
OEYIATIOY

araae[er On U

M a o • a 2e1 IL 15 1L 201 IW 1K
Yarcury, dlaulratl al a0.0002 x.0002 W.0002 0.0002 0.0002 0.0002 0.0000
rotasaiua, diaaelved al 1L.S 3.6 2.1 x.l i1.5 6.7 6.0
IYyxai~a, ditaelvad aL 29.6 1.3 1.S 1.7 29.6 IO.e 16.3
IWparwa, diuolrad aL 2.690 0.070 OA29 0.029 x.690 0.916 1.576
Yar9anasa, total aL 3.16 1.70 0.06 O.OL 3.16 1.50 1.57
Yarganuq total raeeNanbla aL 2. e50 Y/A M/A Y/A Y/A
Yolyhde[Ya, dlaaolvad al 0.002 x o Y/A Y/A Y/A Y/A
utre9an, aasonl. aL lss 17 se ose z.v 1.a o.eo
u v1t. as Y, al..olrad aL o.al D.a o.n o.01 a.v a.o7 0.09
Ylente o R, tll nolrad aL 0.3 0.2 0.1 0.1 0.3 O.x 0.1
Yitnte/MI [ri [e a Y, di asolr aL 0.3 0.3 0.2 0.2 0.3 0.1 0.1
sedi~a, alaaolraa aL Lvs.o s21.o s3s.o ws.o s3s.o s17.o zo.3
Yi[tal, aia.olrad ~ n o.%o.oz 0.01 0.01 o.Db o.03 D.D3
rboaphorua, ortho diuolved aL 0.023 WOOS 0.076 0.003 0.076 0.035 0.037
Lead, di aaolrad aL 0.065 0.003 0.001 0.001 0.063 0.02L 0.076
pN (lab) uni to e.6 e.S 0.7 e.7 e.b e.3 0.2
Sodiin Abserptim Rat to in W 13.00 61.10 61.00 13.00 61.10 LS.03 27.7L
Salem w, di aaolrN aL 0.001 0.001 0.001 0.001 0.001 0.001 0.000
Sultata al f0 20 30 20 30 33 15

Residm, filterable (TDS) 01e al 1030 1090 1330 1650 1330 1137 151
IDS (cal [elated) aL 1500 IIW 1710 12e0 1500 1363 119
TDS ( ratio - >uureal/ol[vl• 1 1 1 1 1 1 0

eaidua, Yen-Iil[arable (TNa) aL 1$090 Y/A M/A Y/A M/A

zin:, aia.o(red aL D.sl D.az o.ax o.DZ o.s1 o.1e o.ze
N

T
A Note: etatim Intel led 07/07/% Rer:71/19/%

No aagln tetra.



vqe: 1

SAN9L ING GATE

TINE

rota. Yoluse

Taipentur0
PN
Cad<tarca
Dissolved Oaywn
esri un, di ssoltad

eeryllius, di ssolvad

obit, dbsolved
hr®lun, df solved

fluoride
L ithiw, di saolvsd

MlisMy, tllfaolved
Tblliuo, di aaolved

VenWiw, dissolved
Silver, di saolvM
Aluairun, diaaolvad
Tool Alkalinity

rr~-~ [artarrte a Ca001
1.,1 Biurtronata as CKa3

Xydraaide as [a('OS

AfaMl[, d13a0IVld

N loran, dissolved

blciW, di asolved
G[ian-Mion Balarce
Sus of Anlona

Sus of Gtiors
Cadaiw, di aaolved
Chlor ld<

Cyanide, free

Thiocynute (SfJI)
Chroai ua, Trinlent

Chrani un, Neaaotmt
Chrani ua, total racoven6ls

Copper, di uolved
CorWctt vl tY Y27L

Iran, di uolvstl

tran, total

Iran, tool recoverable

7/17/% Oe/21/% 09/21/% 10/06/%
Oe30 Oea 1210 15L5

LOfEYC1T0 GOAL QYPNt
Lorsclto Col Nlri
f[atien: IN-60
isapl• Tnr: 19%

IYINIII

YAl1E
ANINIfI

YALLE
EAN

AVF9Afi
TAYDAm

OEYIA7f0Y

units

cam- 167.L0 16e.20 169.21 169.L7 167.L0 169.L7 16e.77 0.95
ft. fOS 265.00 265.00 265.00 265.00 263.00 x63.00 265.00 0.00
wllan. 200 t73 1a zoo 1a zeo 175 37
C 1L.7 16.2 15.0 15.5 1<.7 16.2 17.E 0.7
s.u. e.32 0.71 0.76 e.65 e.7x 0.76 e.61 0.20
Pps 1100 1150 1705 1100 1100 1707 126E 297
p5s 1.3 Y/A Y/A Y/A Y/A
ayl 0.172 O.a3 0.736 0.132 0.230 0.200 0.079

s9/L 0.007 W.001 o.00t 0.001 0.007 0.001 0.001
sp/L 0.05 m.al o.ol D.o1 0.05 o.oz o.ox
ry/l 0.01 a0.01 0.01 O. o1 0.01 0.00
4L 6 5 5 6 6 1
A/l 0.07 O.OL O.OL 0.03 O.OL O.OL 0.01

ay/l 0.002 N.002 a0.002 0.002 0.002 0.002 0.000
sp/L 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9/L a.oos o.oos o.DOS o.oos D.DOS D.DOo
no/L o.oos a.am o.o9s o.oos o. DOS o.oos o.ooo
vo/l 12.20 1.76 0.17 0.11 12.20 L.78 6.61
09/L BOS 010 elL fY15 ex e19 15
A/L 62 30 to 10 62 37 23
o/l 7K 7ee e16 7K e16 7fi1 b
y/l Q 4 2 2 2 2 0
o9/L 0.001 0.001 0.001 0.001 0.001 0.001 0.000
A/L D.OL 0.09 0.03 O.OS 0.09 0.07 O.OS
e0/L 17.3 2.0 1.L 1.L 17.7 7.2 e.e
z e 3 z x e 3 s

seyl 17.50 17,00 17.10 17.00 17.50 1].20 0.26
aeq/L 20.60 1e.10 16.L0 16.L0 20.60 10.7] 2.11
a0/L 0.0007 0.0007 0.0070 o.aoos o.oD3o o.oou o.oou
09/1 9 L L L 9 6 3
A/l 0.1 0.1 0.1 0.1 0.1 0.1 0.0
aq/L N.1 0.1 0.1 0.1 0.1 0.1 0.0
vy/L O.OL M/A N/A Y/A N/A
ay/L 0.005 Y/A Y/A Y/A N/A
isx/L 0.0E Y/A N/A Y/A M/A
so/L o.oL a.o1 0.01 0.01 o.or. D.oz o.oz
uatios/m 1L1L 1K1 15L5 1NL 15L7 1K7 69

s0/l 20.e0 0.90 0.23 0.23 20.e0 7.}1 11.69
A/L 50.5 X9.5 e 3.0 50.7 2L.7 23.e
va/l Ld.AO Y/A Y/A M/A N/A



9•P: 2

AIiL1YG DATE

TINE
7/17/% 06/21/% 09/21/% 10/06/%

0630 0675 7210 1545

LOlERCI70 mtL CO)fYT
Lor~el to Cwl Nln
St•tlan: NY-dU
Lyl• Ttlr: 19%

IlINM
YAIIE

NIRIN

YALOE

EY
AYElArf

TAIp1ApD

DFYIAi1011

vtleter IA: u

N•r • tl a 70 10 S S 7a to b
Ner4Vry, dl•wlvtl al A.0007 A.0002 0.0002 0.0002 0.0002 0.0002 0.0000
9otudu, dluolM al 4.1 1.6 1.3 1.3 4.1 2.L 1.3
Npn••iu, 01••olval al 6.6 O.e 0.4 0.4 6.6 2.6 3.5
N•npene••, 6;..olr•d aL D.GGe D.ml D.D1e o.o1e 0.446 o.1e3 o.z43
N.o.n..•. t9t.1 aL 0.49 o.z4 o.os o.l)S 0.49 D.:6 o.7z
M•ro•n••, tot•1 rc9T~rpb1• al O.KS Y/A A A A
NolTbdtr•~, dl•wlyd aL 0.001 Y/A A M/A A
Yi tro6m, peonl• al O.Se 0.49 0.41 0.41 O.Se 0.49 0.09
Ili tri t• tl p, di•wlvd at W.01 00.01 0.01 0.01 0.01 0.01 0.00
Mitnte r p, di•pelvtl aL 9.L 0.1 0.0 0.0 9.4 3.2 5.4
Yltnte/Yi tri to tl!, dluoly aL 9.L 0.1 0.0 0.0 9.f 3.2 S.4
Sadiu, di •polvM aL 176.0 f00.0 366.0 366.0 f00.0 Se1.3 16.7
Yictel, dl oolvM al O.m 0.01 0.01 0.01 0.03 0.02 0.01
9Dtlp6orw, artNO tllAwtved aL 0.029 0.005 0.022 0.005 0.029 0.019 0.012
L•W, di •polved aL 0.029 0.002 0.001 0.001 0.029 0.011 0.016
px (1.6) ult. e.6 e.6 6.4 e.4 6.6 e.5 0.1
Sadie Aherptian !•tla in Ye 19.70 54.90 71.f0 19.70 71.40 Ge.67 26.41
Seleni:o, di •.olvtl aL 0.001 0.001 0.001 0,001 0.001 0.001 0.000
Sult•u aL 20 10 10 10 20 13 6
R••ioLe, filterable (105) i1e al eeo e50 900 e30 0 en ri
TDS (ul.cul•t•tl) aL 965 931 6e9 eB9 985 935 0
TDS (nt;e - eetlur•Nultvl• 1 1 1 1 1 1 0

G peaidx, Non-Filt•rbl• (TSS) aL 1160 M/A M/A M/A M/A

lv 2irc, tli ••olved al 0.13 0.01 0.01 0.01 0.13 0.03 0.07

Mote: etst lan Itlt•llad 06/26/% Rev:11/19/%
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GROUNDWATER QUALITY DIAGRAMS "
rn.~ ::...........:...Th::T..na:::^.:~'.`:~•.^.:~A`1.:: .....:s:........::.....m.aA~:: m'my., ."...' .. Aa'n:.



Sample NdmP Oaie Nd~l: Ca nq ~ P C03 50+ HC O] CI

nUeC-I 3.1].1696 L:' 2.'S La9 0.00 U.OJ L25 ] JJ ROB

nUaC-I 5.21.1595 1.52 295 1.56 0.56 U. UJ 1.25 3. BJ 0.08

nueC-1 8.20.1695 2.15 2.6U 1.5+ O~sJ O.OJ 1.25 +. 05 0.11

ItNHC-1 10. 8.1596 1.91 2.60 1.5+ p.ll O.OI L0+ 3.9: 0.06

Anions, Milliequivalents per liter

5 10 15 20

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

No+K

Ca

Mg

Fe

C03

504

HC03

CI

C03

504

HC03

CI

C03

504

HC03

CI

C03

S04

HC03

CI

GW-3-1

Cations, Milliequivalents per liter

20 15 10 5



O~amo~tl=tom Square=e Cyr cle=°

n4RC-I 03i12i 1996-R nURC-I OSi20i1996-B nURC-1 09i19i1996-C nuRC-I IOi07i1996-0

80 60 40 20

Ca

GW-3-Z



C J

samal. Name oe~e na.K ca nq rP cm sw Hcm n

nuCC-I 3.iL i59c 3.50 3. os 2.25 0.06 0.0] I t55 0.15

nuCC-I 5~?111595 1.31 l._9 2.33 O.i3 0.0] 1~'1 i.5) 0.1+

nuCC-I e.)O.i59c 3~+I 3.Ob 1.26 O.i3 0.0) 1.50 5.95 0.1'

nu[C-1 IOi 811696 3.c1 3.11 33 0.15 0.0) r0 5.0? O.U

Cations. Milliequivalents per liter

20 15 10 5

Na+K

Ca

Mg

Fe

Anions, Milliequivalents per liter

5 10 15 20

Na+K

Ca

Mg

Fe

No+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

C03

504

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

G W-3-3



G W -3-4



Sample Name Oaie Na~K Ca no Fe C03 501 H[Ol CI

nuC4C-I L13.IC9o 8.23 e0 2.+9 0.01 0-0l 5.+1 5.82 0?6
nurur-~ 5.23.1696 10.91 2.86 2.9J 2.01 O.OI 5.03 8 36 O.f]
nuCUC-1 6.12.Ic96 99 1.99 1.91 1.00 O.OJ J9 5.80 0.28
nuCUC-~ i0. 3.1696 55 2.N 2.i] 1.05 0.0) 31 5.59 0.25'

Anions, Milliequivalents per liter

5 10 15 20

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

C03

504

HC03

CI

C03

SOa

HC03

CI

C03

504

HC03

CI

C03

504

HC03

CI

GW-3-5

Cations, Milliequivalents per liter

20 75 70 5



GW-3-6



sample N.me oa,. Na•ti a na re o] sw N[o] i

nuC UC-2 3~13i1696 9.??5.3+ a9 0.01 9.Oi 5.00 6.19 0.18

iwCUC-2 5i13.1c95 i. ;? 5.39 SB 0.13 0.0] 5.00 0 99 9.3+

nuCUC-? B.1?.169c B L99 95 0.96 0.0: 5.20 69l 0.]a

nuruC-? 10~ 9~i595 3.3+ 5.29 3.+I 0.35 9.0] 5.?0 5.9' 0.28

Cations, Milliequivalents per liter

20 15 10 5

Na+K

Ca

Mg

Fe

Anions. Milliequivalenis per liter

5 10 15 20

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

SOa

HC03

CI

GW-3-7



Gw-s-s



n
U

Sample Dame Dare Na•N Ca nq re C03 S0+ NC03 CI

nuJC-1 3.131696 B..'J 2.95 C.09 0.0+ QOJ S.il 0 0..0

nuJC-I Si21 11596 9.39 2.99 99 0.9a 0.0J 5.20 6. JJ O.V

tl41C-I B.?111696 i5 2.20 2.29 1.30 O.Oi 16 6.10 O. V

nulC-1 IOi 81696 1.6? 2.15 2.?1 0.19 OAJ 1.16 6.11 0.1J

Anions, Milliequivalents per liter

5 10 15 20

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

re

Na+K

Ca

Mg

Fe

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

GW-3-9

Cations. Milliequivalents per liter

20 15 10 5



GW-3-10



Sample same Oa,e Ha~N Ca nq F• C03 909 HC03 CI

nnLC-1 ll]~1696 :. 06 2.6 1.39 1.9i 0.0? 1.25 ]. ] 9 0.11

nlh C-1 Si2l.le96 C.R 2. 3] 1.30 0.39 0.0' 1.96 ]. 99 0.35

n41LC-1 Bi2lilo9ti ].] 0 2.30 1.25 0.09 0. 0? 1.25 ]. 62 0.11

IIl1LC-1 IOi Bi1696 ..] I 1.13 1.36 1.18 0.0' I.i6 3.59 0.11

Cations. Milliequivalents per liter

20 15 10 5

Na+K

Ca

Mg

Fe

Anions, Milliequivalents per liter

5 10 15 20

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

GW-3-11



GW-3-12



Sample Name page Ha~K Ca nq re CO] 509 MC O] CI

n4LC-'. 3.1].1694 i.B6 3.58 1.3% 0.29 0.0] 1.0+ 56 0.11

nuL C-? 5. 23.id9d i.+0 i6 0.0% 1.25 15: O.Ofi

n4LC-2 BC I. 1696 2.01 259 1.36 0.27 0.02 1 25 1i: 0.11

nhLC-2 10. 911496 1.98 L5J 1.33 0.25 00% 1.09 3.9] 0.11

Cations, Milliequivalents per liter

20 15 10 5

Na+K

Co

Mg

Fe

Anions, Milliequivalents per liter

5 10 15 20

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

504

HC03

CI

C03

S04

HC03

CI

G W-3-13



GW-3-14



J

Samule Name Oa~e Na~K Ca n0 Ge COl 50+ H[03 CI

uLC-] 3:11:1c96 L9a 2.61 1.2] 0.31 0.0% L]5 3.•9 O.H

11uL C-] 5:21:1696 L'S B5 1.]6 O.+i 0. p: L15 3. 5) O.H

nuLC-3 9i20:1c9c I W 1.59 1. JI 2.11 0.0) L0+ 3.%% 0.11

nuLC-3 10: 9:1 e96 1.83 3.55 1.25 0.36 0.0? 0.93 3.%0 0.08

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

GW-3-15

Cations, Milliequivalents per liter Anions, Milliequivalents per liter

20 15 10 5 5 10 15 20



GW-3-16



u

dmplP Name OdIP Nd~K [ d I1Q P C03 i09 HC 03 CI

e

HIRL-+ 3.13: 169c 5 2.c1 I, a] 0.00 0.0] L'.5 3. 9' 0.11

IwLC-+ 5.IIn e96 2A2 283 1.92 006 0.0: Lp9 3.88 O.OB

MuI.C-i aR0.1 E96 219 2]c Li9 0.06 O.Oi 1.09 29 0.1+

11NLC-+ 10. 8: 169c 35 289 L+~ 0.09 0.0) 1.09 9.38 0.08

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

C03

504

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

GW-3-17

Cations, Milliequivalents per liter Anions, Milliequivalents per liter

20 15 10 5 5 10 15 20



GW-3-18



Sample name Oaee eater. Ca nq ~ e C03 90i NC03

nuP[-1 lil li1695 9. of 1.05 Loa 0.02 0.0] 1.13 ] 01

nuP[-I 5.13.1695 5.:9 2.09 L]2 1.05 0.0% 3.11 6-00

n4PC-I 8i2v1696 6.10 1.39 1.55 0.58 0.0] 2.91 5.69

nuPC-1 l0i 9.1696 5.22 1.93 1.60 0.19 0.0] 2.]I 5.61

Cations, Milliequivalents per liter

20 15 10 5

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

C]

O.OI

0..3

0.1]

0. 1:

Anions, Milliequivalents per liter

5 10 15 20

C03

504

HC03

CI

C03

504

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

GW-3-19



GW-3-20



u

L

amDIP Name OdIP Na•K Ca qp re Cp] 5~9 HC03 CI

aee - e : __

mC::C-I 9..'9•:696 19.58 .'. C: :. 6B 9-0C 0..'7 B. qJ o.9B 9:6

Cations, Milliequivalenls per liter

20 15 10 5

Na+K

Ca

Mg

Fe

Anions, Milliequivalenis per liter

5 10 15 20

C03

504

HC03

CI

GW-3-21



G W-3-22



sample name o,~e Na~~ c., no re cm sa NLm n

unLaC-i Bi29~1696 9.c] 1.'I l.ll 0.00 i.10 0.00 3.98 0.'9

Anions. Milliequivalents per liter

5 10 15 20

Na+K

Ca

Mg

Fe

C03

S04

HC03

CI

G W-3-23

Cations, Milliequivalents per liter

20 15 10 5



D~amontl=:a Square=• Cir of a='

L1fIL PC-f OBi28i I99d-ri

GW-3-24



Sample
Chemf cal
Date

Consufuenfs
NaK

fn EOuf ~alenis oer

Ca nq
of llfon

Fe C03 509 HC03 CI

H4-IC 20~ 511996 9.16 0.12 0.05 0.00 1.30 0.62 7.B3 0.

nu-IL 191 811996 9.71 O. 11 0.05 0.08 0.93 0.21 7.28 0.

flu-IC 9/10/1996 8.51 0.11 0.03 0.15 0.33 0.21 7.91 0.

Cationq Milliequivalents per liter

20 I5 30 5

Na+K

Ca

Mg

Fe

Na+K

ra

Fe

Na+K

Mg

Fe

Mions, Milliequivalents per liter

5 10 15 20

C]

HC03

S04

C03

HC03

S04

C03

Cl

HC03

504

C03

GW-3-25



GW-3-26



1

u

Sample dame Oare na~r Ca nq Fe C03 50+ HC 03 CI

nu-II 5i_'1: 1596 V.3: 3.]] d.61 O.ll 0.0) 10.83 9.16 10)

nu-II d.?Oi1c96 18.Id 0.+) 0.31 QOB 0.30 8.12 9.:d 0.96

nu-II 10~ )~1c96 11.+B 0.73 0.10 O.IB 0.6) 250 9.33 0+5

Cations, Milliequivalents per liter

20 15 10

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Anions, Milliequivalents per liter

5 5 10 15 20

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

GW-3-27



GW-3-28



C

Sample Ndmp OdIP Nd~l Ca

nu-10=~=-__=~9. _>2i169e ---~~=11 JS=====-3-1.06
4-IG B.:O.IE56 11.]2 O. Zi

Cations, Miiliequivalenfs per liter

20 15 10 S

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

np Gd C03 505 HC03

0.5] I JO 0.5] 0 pJ . ]~ O.li

Anions, Milliequivalents per liter

5 10 15 20

GW-3-29

C03

504

HC03

CI

C03

S04

HC03

CI



GW-3-30



l~

C
1

J

Sample nam= Ome na.v Ca hq Pe C03 509 NC03 C1

nu-qC Si?31696 I:.+l O.V 0.09 0.08 OJ) 3.5i 11.17 0.39
n4-iC B~Jlilo96 40.06 0.11 0.0] 0.06 133 16J 13.90 0.33
nU-9C 10~'3~1696 IB.]0 0.09 0.05 0.99 0.50 1.0+ 11.93 0

Cations, Milliequivalents per liter Anions, Milliequivalents per liter

30 25 20 15 10 5 5 10 15 20 25 30

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

C03

504

HC03

CI

C03

504

HC03

CI

C03

S04

HC03

CI

GW-3-31



GW-3-32



r1
J

Sample pane Oaie pa~K Ca no

n4-+1 5: ?]11695 N.06 0:0 0.16

PN+I B~11N695 15.68 0.!9 0. !0

n4-il IOi 911696 ? 9.3% 0.19 0.03

Cations, Milliequivalents per liter

30 25 20 15 10

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

5

re C03 90• NCO] CI

B 1.80 LBJ 18.95 0.?9

0.0• !. 9] O. W ! a. 93 O. V

0.06 O.B] 0.03 10.]9 & V

Anions, Milliequivalents per liter

5 10 15 20 25 30

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

GW-3-33



GW-3-34



r

sample Name Oa~e Na~K Ca n~ Fe

nu-iU 5~27~1696 1%.Oc LOo 0.)2 0.08

Nu-iU Bi?1 .I C96 19.30 0.31 0.24 0. ]~

nu-iU IOi 9n 696 19.31 0.:) 0. V 0.6]

0] SOi ~ CO] CI

0.0) c.0i 10.4) O.D

13 L?5 11.09 0.10

0.0) 0.61 25.11 0.11

Anions, Milliequivalents per liter

5 10 15 20 25 30 35 40

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

C03

504

HC03

CI

C03

504

HC03

CI

C03

504

HC03

CI

GW-3-35

Cations, Milliequivalents per liter

40 35 30 25 20 15 10 5



GW-336



ampla Name Oalp Na.K La ho fe C03 05 x[03

nu-SC

e

il9.1 c96 10.68 0.91

r

OJI 209 9.JJ

e

1.25 6.69

nu-5C Bi2J.l e96 9.33 O.Oo 0-0Z O.R I O3 1.25 5.93

nu-5C IOi J.I C96 B.50 0.0> 0.02 O.cB 0 of 1.16 5.62

CI

O.li

0.11

O.li

Anions, Milliequivalents per liter

5 10 15 20

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

C03

504

HC03

CI

C03

504

HC03

CI

C03

504

HC03

CI

GW-3-37

Cations, Milliequivalents per liter

20 15 10 5



GW-3-38



Sample mime Dale rva.r ea

nu-51 "~~====]i19~169b=~~==__= B.01 ~__==__=^.65
n4-51 BA 3ile9c ]. 91 0.08

nu-5f IOi ].le9e ]. c3 0.05

nq re cm sw wcm n

0+I 0.35 0.'.3 Lao 53l 0.1+

0.05 0.19 0.90 L+6 t90 0.08

O.W 0.0] 0.+] 1.25 5.03 0.11

Anions, Milliequivalents per liter

5 10 15 20

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

GW-3-39

C03

504

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

Cations, Milliequivalents per liter

20 15 10 5



GW-3-40



J

sample Name Oaie Na~K

nu-5u J.1 Bi1596 ]. W

nu-5u 0.23n 59c 0.50

n4-SV 10. %i1596 ]. 63

Ca ^ q re C03 505 HCO] CI

232.___=_,..I.O],-=-_-,_O.]9......===0.33 =_____,====5... -___=5.80=___.=-=_0. V

0.05 0.0: 0.+9 ~.]] 1.25 +. 9J O.li

0.05 0.02 0.05 0.9 1.+6 5.05 0.11

Cations, Milliequivalents per liter

20 15 10 5

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Anions, Milliequivalents per liter

5 10 15 20

C03

504

HC03

CI

C03

504

HC03

CI

C03

504

HC03

CI

GW-3-41



GW-3-42



C~

sanGle cane Oa~e daw [ a

nu-6C % il9i1696 I5. e0 O.c3

nu-eC 9i22i1 c9e 16.8+ 0.16

ntr-6C 10: 8.1696 15.86 0.09

Cations, Milliequivalents per liter

20 15 10 5

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

No+K

Ca

Mg

Fe

nq Cx COJ 509 NCOJ CI

0.21_________0.5: ____.____1.00 ________0.=1________12. J]_______._0. 11

0.0: 0.19 1.20 0.92 1..q9 0.11

0.09 0.09 0.9J 0.21 12. e9 0.11

Anions, Milliequivalents per liter

5 10 15 20

C03

504

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

GW-3-43



GW-3-44



l J

Sample rvame Oale ea+N Ca no Pe C03 SOi

n4-61 16:1695 21.90 3.18 i3 IOJI 2.13 0.62
4-61 8:2.'.:696 6 0. I! 0.11 9. 3G 20 Qi2
nu-51 10. 1596 23.33 0. 1: 0.12 0.13 0.0] 1.Oa

Cations, Milliequivalents per lifer

30 25 20 15 10

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

FE

Na+K

Ca

Mg

Fe

HC03 CI

IS.fiO .====~~-0.1?
1 B.i3 J.li

19.08 0.23

Anions, Milliequivalents per liter

5 5 10 15 20 25 30

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

504

HC03

CI

GW-3-45



C,W-3-46



9amule Lame Ga,» Ha.,-

nu-5U 9i1'. 1696 V.i9

nU-5u 10. ).1695 15.0+

a na e C03 i0+

0.66 G. S+ Lei 2.0% G.i1

O.U 0.9~ O.e9 L00 0.?I

0.0) 0.03 0. H 0.60 0.21

HCO3 CI

11.19~~ ~ ~===0.15
11.9. 0.11

13.3: 0.11

Anions. Milliequivolents per liter

5 5 10 15 20 25 30

C~

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

Na+K

Ca

Mg

Fe

C03

S04

HC03

CI

C03

S04

HC03

CI

C03

S04

HC03

CI

GW-3-47

Cations, Milliequivolents per liter

30 25 20 15 10



GW-3-48



III IIIIIIIIIIIIIIII
999

Doc Date:12H1/2001

aL- 3

I~X~~~ ~T ~ APPENDIX GW-4,
REGIONAL GROUNDWATER ELEVATION DATA''



USGS Site ID. No ."

Latitude - Longitude)

371435104521801

372220105061401

372240104451401

372316104454701

372347104460001

372401105050801

372421104485801

372500104465401

372610104435501

372733105041401

372853105013601

372923105030201

372950105014301

373058104475301

373116104483901

373220104471301

373412104491601

373426104465301

373820104460001

373859104583001

373951105070301

374025105031801

374105104220001

374222104523601

374236104511501

374253104501001

374338105004801

374445104512701

375715104530901

372408105070001

Altitude Water Lever Altitude of

Ground Level) ( from Ground Level) Water Level

7310 49.78 7260

8570 3.09 8567

6895 31.42 6864

7056 12.22 7044

7200 39.21 7161

8130 7.56 8122

7630 39.17 7591

7152 47.17 7105

7098 55.81 7041

7800 3.42 7797

7235 6.40 7229

7358 22.00 7309

7180 42.09 7138

6695 24.35 6671

6836 42.38 6794

6475 23.03 6452

6560 53.16 6507

6288 17.16 6271

6898 38.27 6860

6797 18.40 6779

7560 51.96 7508

7170 13.63 7156

6600 16.63 6583

6280 27.50 6253

6200 35.OI 6165

6159 42.32 fi117

6432 9.91 6422

6050 14.77 6035

6403 18.09 6385

8080 3.33 8077
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USGS Site ID. No.
Latitude - Longitude)

u

372415105072101

372835105030601

372925105022901

372935105021501

373147104585101

373153104594701

373213104592801

373240104533101

373251104574201

373301104594201

373431104574901

373534104583801

373535104573201

373535104595401

373538104583101

373539104585201

373652104574001

373835105011301

374044104504101

374155104581801

372402104550701

372748104541501

372800104590001

372825104534501

372917104590001

372918104560301

372944104590601

373005105022701

3730IZI04525001

Al ti tude
Ground Level)

8300

7408

7285

7245

6880

7002

6895

6741

6838

7030

6823

6770

5880

7024

6900

6946

6960

7055

6252

6480

8360

7600

7480

7404

7240

7720

7161

7120

7150

G W-4-2

Water Lever
from Ground Level)

2.47

98.26

37.00

32.75

25.47

12.25

25.58

439.00

4.08

32.98

30.06

37.22

53.42

38.21

42.90

39.69

35.72

26.72

31.05

18.84

5.41

40.18

4.44

25.84

18.95

62.50

6.00

8.94

9.06

Altitude of
Water Level

8298

7310

7248

7212

6855

6990

6869

6302

6829

6997

6793

6733

6827

6986

6857

6906

6924

7023

6221

6461

8355

7560

7456

7378

7221

7657

7155

7111

7141



USGS Site ID. No. Altitude ' Mater Lever Altitude of

Latitude - Longitude) ( Ground Level) ( from Ground Level) Water Level

373028105003201 7018 8.02 7010

373030105062301 7400 22.19 7378

373047105004401 6980 5.13 6975

373115105024701 7180 7.10 1173

373117105011301 7080 10.37 7070

373120105013001 7159 31.89 7127

373132105020301 1198 47.40 7151

373208104494401 6798 21.50 6777

373232105013401 7270 56.58 7213

373233105020201 7328 72.93 7255

373233105022701 7349 40.73 7308

373328104505701 6570 16.87 6553

373330105012901 7200 13.19 7187

373331105041401 7680 32.23 7648

373356105000201 7058 17.56 7030

373424105011501 7191 9.49 7182

373503105000501 7270 22.30 7248

3i352710d475501 6362 10.14 6352

373536105013101 7160 39.41 7121

313629105013001 7154 24.87 7129

372603104470101 7030 223.12 6807

372252104382301 6650 14.64 6645

372407104381001 6345 21.73 6322

37280fi104395101 6500 47.15 0453

372900104403501 6440 21.90 6418

372941104411801 6660 59.53 6600

372942104423601 6545 34.29 6511

373558104403001 7320 230.00 7090

370816104485301 6839 24.88 6814

G W-4-3



USGS Site ID. No.

Latitude - Longitude)

370829104575501

370919104381201

370933104481501

370940104471301

371020104503801

371031104475201

371033104390301

371042104510701

371102104423301

371103104423401

371130104390801

371133104550201

371134104455201

37I200I04385801

371216104580501

371218104411801

371227104512001

371237104390501

371237104473501

371241104415201

371244104474201

371246104390901

371251104450601

371258104575801

371323104440101

371340104515001

371343104482001

371346104460801

Altitude Water Lever Altitude of
Ground Level) ( from Ground Level) Water Level

7515 102.38 7413

6600 23.02 6577

7138 16.14 7122

6800 13.57 6786

7444 12.75 7431

6923 15.48 6908

6540 18.06 6572

7510 36.74 7473

6790 29.82 6760

6800 30.55 6769

6650 31.43 6619

7672 68.61 760:1

7170 12.09 7158

6730 25.02 6705

7720 31.27 7689

6842 70.20 6772

7461 21.27 7440

6780 31.16 6749

7256 10.08 7246

6900 14.40 6886

7346 38.99 7307

6790 16.18 6774

7360 42.24 731A

7845 3.83 7841

7117 21.12 7096

7534 42.70 7491

7570 42.60 1527

7205 17.78 7187

G W-4-4



USGS Site ID. No. Altitude Water Level ~ Altitude of

Latitude - Longitude) Ground level) from Ground Levet) Water Level

371402104415501 7000 34.89 6965

371427104452901 7385 55.34 7330

371433104521301 7470 6.94 7463

371433104522001 7590 45.34 7545

371440104532401 7648 24.11 7624

371501104540001 7710 34.70 7675

371516104445701 7225 33.60 7191

371536104523701 7990 85.66 7904

371537104563601 8160 32.74 8127

371543104441301 7320 53.50 7267

371617104353001 6680 20.69 6659

371620104561001 8010 27.87 7982

371629104574301 8380 35.82 8344

371637104410501 7160 40.28 7120

371647104463701 7275 44.47 7231

371650104400201 7040 24.48 701b

371651104454501 7310 53.46 7257

371653104585401 8605 17.21 8588

371655104322001 6220 28.29 6192

371658104384601 6800 16.33 6784

371658104440901 7388 32.04 735b

371659104412201 7310 15.10 7295

371725104592101 8530 24.24 8506

371810104554001 8320 21.75 8298

371815104570001 8640 29.12 8611

371844104461001 6990 34.9A 6965

371850104551301 8195 31.20 8164

371850104561101 8340 9.00 8331

371906104475301 7245 42.42 7203
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USGS Site ID. No. Altitude Water Lever Altitude of

latitude - Longitude) Ground Leve11 from Ground Lever Water Level

371908104544601 8250 35.53 8214

371915104303401 6005 35.70 5969

371918104493501 7440 12.05 7428

371923104545301 8190 25.36 8165

371940104542601 8114 6.50 8107

371954104435201 6810 27.67 6782

372000104452701 6946 39.36 6907

3720091045604D1 8580 5.86 8574

372011104531801 8100 9.95 8090

372019104350001 6266 43.93 6222

372020104340501 6190 53.20 6137

372035104385501 6620 21.60 6598

372052104541001 8640 83.10 8557

372119104432401 6850 33.50 6817

372154104362201 5134 32.09 6102

372216104420501 6610 20.14 b590

372226104442001 6790 34.57 6785

372254104304901 6015 22.92 5992

372544104425901 7240 52.47 7198

372751104500601 7178 15.47 7163

372759104495001 7135 23.50 7112

372804104401201 6505 36.87 6468

372842104462601 6836 21.70 6814

372918104461101 6830 15.06 6815

372922104463501 6850 20.68 b829

372924104493601 6955 8.46 6947

372928104472901 6955 46.74 6907

372954104511301 7075 21.63 7053

372957104490501 6850 46.09 6804

373128104435701 6530 122.92 6407

J
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USGS Site I0. No. Attitude Water Level ~ Altitude of

Latitude - Longitude) ( Ground Level) ( from Ground Level) Water Level

373909104364101 6300 13.26 6287

370347104485101 6980 5.00 6975

370418104450501 6710 17.97 6692

370450104473501 6860 21.91 6838

370601104485701 6980 28.07 6952

370602104471701 6740 23.83 6716

371440104461802 7360 6.62 7353

370010105032601 9040 1.00 9039

370038105015801 8660 3.40 8657

370345105030801 8440 13.16 8427

370522104444101 7140 18.35 7122

370603104425901 6740 53.26 6687

370614104285701 6506 22.94 6483

370648104433401 6820 19.08 6801

370657105032101 8340 19.95 8220

370743105030301 8200 28.79 8171

370756105030401 8180 17.00 8163

370802105030601 8220 14.20 8206

370904105021301 7920 9.12 7908

371105105005501 8220 8.43 6212

371200105025801 8640 1.99 8638

371334105025901 8740 16.58 8733

372531104585601 8195 12.53 8182

370746104374701 6240 19.00 6221

371140104530302 7260 278.64 7001

371200104385601 6730 24.87 6705

371507104535801 7750 360.00 7390

371700104472401 7510 277.41 7233

372125104441602 7000 351.55 6648

372922104445801 fi860 172.56 6687

r~

U
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MWAC 1 Water Leve Is
7028

7027

7026
0

7025
a~

w 7024
a~

7023

7022
03/12/96 03/25/96 05/20/96 07/16/96 09/18/96

Date



J

MWCC1 Water Levels
6962

n 6961

0 6960

c~

6959
w
L

6958

6957
03/12/96 05/20/96 08/19/96

Date



MWCWC 1 Water Leve Is
6753.5

6753

6752.5
0

6752
a~ ~

w
6751.5

a~

6751

6750.503/12/96 04/25/96 06/18/96 08/21 /96 10/08/96

Date



MWCWC2 Water Leve I s
7228

J

7227

0 7226
c~

w 7225
L

a 7224

7223
03/12/96 04/25/96 06/18/96 08/21 /96 10/08/96

Date



MWJ C 1 Water Leve I s
6640

6639

6638

a~

i 6637

6636

6635
03/12/96 04/25/96 06/18/96 08/20/96 10/07/96

Date



MWLC 1 Water Leve Is
6627

6626.5

6626c
0

6625.5
a~

w 6625
L`
W

6624.5

6624
03/12/9604/25/9606/18/96 08/21 /96 10/07/96

Date



MWLC2 Water Levels
6831

6830.5

6830
c

6829.5
c~

a 6829
w

6828.5

6828

6827.5
03/12/9604/25/9606/18/96 08/20/96 10/07/96

Date



MWLC3 Water Levels
6951.5

6951

6950.5
0

6950
a~

w 6949.5
a~

a
6949

6948.5
03/12/9604/24/9606/18/9608/19/96 10/07/96

Date



MWLC4 Water Levels
7070.4

7070.2

7070c
0

7069.8
a~

w 7069.6
a~

7069.4

7069.2
03/12/96 04/24/96 06/18/96 08/19/96 10/07/96

Date
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MWPC 1 Water Leve Is
6738.5

J

6738

0 6737.5
c~

6737w

c~~a 6736.5

6736
03/12/9604/25/9606/18/96 08/20/96 10/07/96

Date
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G C < G «< G <G G G «G G <G G «««<G G G <G G <»» » »» »»» »» »»»»» »»»»»

A Q T E S O L V R E S U L T S

version 1.10

03/96 09:10:58

TEST DESCRIPTION

Data set...........

Data set title.....

Company............
Project............
Client .............
Location...........
Test date..........

Test well..........

Obs. well..........

acln.dat

Lorencito Canyon AC-1

Greystone
475

A. P. Maxwell

Lorencito Canyon
04/10/96
ACl

ACl

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) .......................... 1.789

A, B, C ............................. 0.000, 0.000, 1.378

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

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 - observed

weighted residual = residual * weight

ighted Residual Statistics:
Number of residuals ............... 157

Number of estimated parameters.... 2

Degrees of freedom ................ 155

Residual mean ..................... 0.01907

GW-6-1



Residual standard deviation....... 0.1149

Residual variance ................. 0.01319

el Residuals:

iT me Observed Calculated Residual Weight

0.0033 1.75 1 5701 0.17992 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

0.0266 1 674 1 4927 0.18132 1

0.03 1 645 1 4817 0.16329 1

0.0333 1 617 1 4711 0.14586 1

0.0366 1 608 1 4606 0.14736 1

0.04 1.57 1 4499 0.1201 1

0.0433 1.56 1 4396 0.12044 1

0.0466 1.56 1 4293 0.13071 1

0.05 1 551 1 4188 0.13222 1

0.0533 1 513 1 4087 0.10434 1

0.0566 1 494 1 3986 0.095393 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 1

0.0766 1 371 1 3392 0.031789 1

0.08 1 352 1 3294 0.022633 1

0.0833 1 352 1 3199 0.032118 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 1 267 1 2823 0.015336 1

0.1 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 2367 0.054701 1

0.1166 1 173 1 2279 0.054877 1

0.12 1 154 1 2189 0.064852 1

0.1233 1 144 1 2102 0.066156 1

0.1266 1 135 1 2015 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 0.089089 1

0.1433 1 069 1 1588 0.089762 1

0.1466 1 059 1 1505 0.091494 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 0.1048 1

0.16 1 012 1 1175 0.10552 1

0.1633 1 002 1 1096 0.10755 1

0.1566 0 993 1 1016 0.10863 1

0.17 0 983 1 0935 0.11054 1

0.1733 0 974 1 0857 0.11173 1
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0.1766 0 964 1.078 0.11399 1
0.18 0 955 1 0701 0.11506 1

0.1833 0 946 1 0624 0.11643 1

0.1866 0 936 1 0548 0.11885 1

0.

0.19

1933

0

0

927

927

1

1

0471

0396

0.1201

0.11263

1

1

0.1966 0 917 1 0322 0.11521 1

0.2 0 908 1 0246 0.11662 1

0.2033 0 898 1 0173 0.11931 1

0.2066 0 889 1 0101 0.12105 1

0.21 0 889 1 0026 0.11363 1

0.2133 0 879 0.99547 0.11647 1

0.2166 0.87 0.98837 0.11837 1

0.22 0.87 0.98111 0.11111 1

0.2233 0.86 0.97411 0.11411 1

0.2266 0 851 0.96716 0.11616 1

0.23 0 851 0.96005 0.10905 1

0.2333 0 842 0 9532 0.1112 1

0.2366 0 832 0 9464 0.1144 1

0.24 0 832 0.93944 0.10744 1

0.2433 0 823 0.93274 0.10974 1

0.2466 0 823 0.92608 0.10308 1

0.25 0 813 0.91928 0.10628 1

0 2533 0 813 0.91272 0.099717 1

0.2566 0 804 0 9062 0.1022 1

0.26 0 804 0.89954 0.095544 1

0.2633 0 794 0.89313 0.099125 1

0.2666 0 794 0.88675 0.092753 1

0.27 0 785 0.88024 0.095235 1

0.2733 0 785 0.87395 0.088955 1

0.2766 0 785 0.86772 0.082719 1

0.28 0 775 0.86134 0.086341 1

0.2833 0 775 0 8552 0.080196 1

0.2866 0 766- 0.84909 0.083094 1

0.29 0 766 0.84285 0.076853 1

0.2933 0 756 0.83684 0.080839 1

0.2966 0 756 0.83087 0.074869 1

0.3 0 747 0.82476 0.077761 1

0.3033 0 747 0.81888 0.071877 1

0.3066 0 747 0.81303 0.066034 1

0.31 0 737 0.80706 0.070058 1

0.3133 0 737 0 8013 0.0643 1

0.3166 0 737 0.79558 0.058583 1

0.32 0 728 0.78973 0.061735 1

0 3233 0 728 0 7841 0.0561 1

0 3266 0 719 0.77851 0.059506 1

0.33 0 719 0.77278 0.053784 1

0 3333 0 719 0.76727 0.04827 1

0.35 0 709 0.73996 0.030965 1

0 3666 0.7 0.71379 0.013786 1

0 3833 0.69 0.68838 0.0016161 1

0.4 0 671 0.66389 0.007114 1

0 4166 0 662 0 6404 0.021601 1

0 4333 0 652 0.61761 0.034391 1

0.45 0 643 0.59563 0.047371 1

0 4666 0 624 0.57456 0.049443 1

0 4833 0 614 0.55411 0.05989 1

0.5 0 605 0.53439 0.07061 1

0 5166 0 596 0.51548 0.080515 1

0 5333 0 586 0.49714 0.08886 1
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0.55 0.577 0.47945 0.097552 1
0.5666 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.

0.

6166

6333

0.

0.

539

529

0.41494

0.40017

0.12406

0.12883

1

1
0.65 0 52 0.38593 0.13407 1

0.6666 0 51 0.37227 0.13773 1

0.6833 0.501 0.35903 0.14197 1
0.7 0.501 0.34625 0.15475 1

0.7166 0.491 0.334 0.157 1

0.7333 0.482 0.32211 0.15989 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

0.8 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 0.18337 1

0.9 0.406 0.22435 0.18165 1

0.9166 0.406 0.21641 0.18959 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 0.0015259 0.035474 1

3.4 0.028 0 00098867 0.027011 1

3.6 0.018 0 00064059 0.017359 1

3.8 0.018 0 00041506 0.017585 1

4 0.009 0 00026893 0.0087311 1

4.2 0.009 0 00017425 0.0088258 1

4.4 0.009 0.0001129 0.0088871 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K 2.6902E-002

y0 = 1.5814E+000

c c «c «c «««««««<»»»»»»»»»»»»»»»»»»»»
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TYPE CURVE DATA

K = 4.87305E-002

y0 = 1.81970E+000

Time

0.000E+000

J

C J

Drawdown Time Drawdown

1.820E+000 5.000E+000 5.310E-009

Time Drawdown
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GGG««G««G««<GG«<GGGG««<C«G<G<»»»»»»»»»»»»»»»»»»»»AQTES

O L V R E S U L T S Version 1. 10 03/ 96
09: 20:35

TESTDESCRIPTION Dataset...........Data

set title.....

Company............Project............

Client .............Location...........Test

date..........
Test
well..........
Obs. 

well..........cclna.

dat Lorencito

Canyon CC-

1Greystone
475 A. P. Maxwell

Lorencito
Canyon

04/ 10/ 96

CC1 CC1
KnownsandConstants:
No. 

of

data points .................. 187

Radius of well casing ............... 0.

333 Radius of well ...................... 0.67

Aquifer saturated thickness......... 5.5

Well screen length .................. 5.5

Static height of waterin

well...... 5.5 Log(Re/ Rw) .......................... 1.504

A, B, C ............................. 0.000, 

0. 000, 1. 170ANALYTICAL METHODBouwer- Rice (Unconfined

Aquifer Slug

Test)RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES Estimate

Std. Error K = 2.

1196E- 002 +/- 9.

5843E- 004y0 = 2. 2226E+000 +/- 3.

5513E- 002ANALYSISOF MODELRESIDUALSresidual = 

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 GW-
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Residual standard deviation....... 0.2037

Residual variance ................. 0.04149

del 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

2.829

2.876

2.838

2.782

2.734

2.687

2.64

2.592

2.555

2.507

2.469

2.422

2.384

2.346

2.29

2.261

2.223

2.195

2.148

2.1I

2.072

2.044

2.015

1.987

1.959

1.93

1.94

1.873

1.854

1.817

1.807

1.788

1.76

1.741

1.731

1.713

1.694

1.684

1.665

1.656

1.646

1.627

1.618

1.608

1.599

1.589

1.58

1.571

1.561

1.552

1.542

1.533

Calculated

2.2124

2.2022

2.1918

2.1817

2.1716

2.1613

2.1514

2.1415

2.1313

2.1215

2.1117

2.1017

2.092

2.0824

2.0725

2.063

2.0535

2.0438

2.0343

2.025

2.0154

2.0061

1.9969

1.9874
1.9782

1.9691

1.9598

1.9508

1.9418

1.9326

1.9237

1.9148

1.9057

1.897

1.8882

1.8793

1.8706

1.862

1.8532

1.8447

1.8362

1.8274

1.819

1.8107

1.8021

1.7938

1.7855

1.777

1.7689

1.7607

1.7524

1.7443

Residual

0.61661

0.67379

0.64624

0.60033

0.56237

0.52567

0.48863

0.45053

0.42369

0.3855

0.35727

0.32028

0.29196

0.26359

0.21747

0.19801

0.16951

0.15125

0.11366

0.085022

0.056626

0.037905

0.018141

0.00038794

0.019238

0.039131

0.019791

0.077768

0.087787

0.11558

0.11668

0.12682

0.14574

0.15597

0.15723

0.16628

0.17663

0.17801

o.laala

0.18865

0.19016

0.20045

0.20104

0.20266

0.20307

0.20478

0.20552

0.20605

0.20787

0.20872

0.21037
0.2113

Weight

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

i

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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0.1766 1 533 1.7363 0.20327 1
0.18 1 523 1 728 0.20504 1

0.1833 1 514 1.7201 0.20608 1

0.1866 1 504 1.7122 0.20816 1

0.19 1 504 1 704 0.20004 1

0.1933 1 495 1.6962 0.2012 1

0.1966 1 485 1.6884 0.20339 1

0.2 1 485 1.6804 0.19538 1

0.2033 1 476 1.6726 0.19664 1

0.2066 1 466 1.6649 0.19894 1

0.21 1 466 1 657 0.19105 1

0.2133 1 457 1.6494 0.19242 1

0.2166 1 457 1.6418 0.18482 1

0.22 1 448 1 634 0.18604 1

0.2233 1 448 1.5265 0.17851 1

0.2266 1 438 1 619 0.18103 1

0.23 1 429 1.6113 0.18235 1

0.2333 1 429 1.6039 0.17493 1

0.2366 1 419 1.5965 0.17754 1

0.24 1 419 1 589 0.16997 1

0.2433 1.41 1.5817 0.17166 1

0,240'6 1.41 1.5744 0.16437 1

0.25 1.4 1.5669 0.16691 1

0.2533 1 391 1.5597 0.16869 1

0.2566 1 391 1.5525 0.16151 1

0.26 1 381 1.5451 0.16415 1

0.2633 1 381 1 538 0.15703 1

0.2666 1 372 1 531 0.15895 1

0.27 1 372 1.5237 0.15169 1

0.2733 1 362 1.5167 0.15468 1

0.2766 1 362 1.5097 0.14769 1

0.28 1 353 1.5025 0.14953 1

0.2833 1 353 1.4956 0.14262 1

0.2866 1 353 1.4887 0.13573 1

0.29 1 343 1.4817 0.13867 1

0.2933 1 343 1.4748 0.13185 1

0.2966 1 334 1.4681 0.13406 1

0.3 1 334 1.4611 0.12709 1

0.3033 1 325 1.4544 0.12937 1

0.3066 1 325 1.4477 0.12267 1

0.31 1 315 1.4408 0.12581 1

0.3133 1 315 1.4342 0.11917 1

0.3166 1 306 1.4276 0.12157 1

0.32' 1 306 1.4208 0.1148 1

0.3233 1 306 1.4143 0.10826 1

0.3266 1 296 1.4077 0.11175 1

0.33 1 296 1.4011 0.10507 1

0.3333 1 287 1.3946 0.10762 1

0.35 1 287 1.3624 0.075429 1

0.3666 1 268 1.3312 0.063168 1

0.3833 1 249 1.3004 0.051442 1

0.4 1.23 1.2704 0.040425 1

0.4166 1 211 1.2413 0.030275 1

0 4333 1 202 1.2126 0.010625 1

0.45 1 183 1.1846 0.0016351 1

0 4666 1 164 1.1575 0.0065465 1

0.4833 1 154 1.1307 0.023263 1

0.5 1 135 1.1046 0.030362 1

0 5166 1 126 1.0793 0.046708 1

0.5333 1 116 1.0544 0.06162 1
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0.55 1.097 1.03 0.066957 1

0 5666 1.088 1.0064 0.081591 1

0 5833 1.069 0.98318 0.085821 1

0.6 1 06 0.96049 0.099515 1

0 6166 1.041 0.93845 0 10255 1

0 6333 1.031 0.91679 0 11421 1

0.65 1.022 0.89562 0 12638 1

0 6666 1.012 0.87507 0 13693 1

0 6833 1.003 0.85488 0 14812 1

0.7 0.984 0.83514 0 14886 1

0 7166 0.974 0.81598 0 15802 1

0 7333 0.965 0.79715 0 16785 1

0.75 0.956 0.77875 0 17725 1

0 7666 0.946 0.76088 0 18512 1

0 7833 0.937 0.74332 0 19368 1

0.8 0.927 0.72616 0 20084 1

0 8166 0.918 0.7095 0.2085 1

0 8333 0.899 0.69312 0 20588 1

0.85 0.889 0.67712 0 21188 1

0 8666 0 88 0.66159 0 21841 1

0 8833 0 87 0.64632 0 22368 1

0.9 0.861 0.6314 0.2296 1

0 9166 0.851 0.61691 0 23409 1

0 9333 0.842 0.60267 0 23933 1

0.95 0.832 0.58876 0 24324 1

0 9666 0.823 0.57525 0 24775 1

0 9833 0.814 0.56197 0 25203 1

1 0.804 0.549 0.255 1

1.2 0.728 0.41506 0 31294 1

1.4 0.634 0.3138 0.3202 1

1.6 0.558 0.23725 0 32075 1

1.8 0.492 0.17937 0 31263 1

2 0.435 0.13561 0 29939 1

2.2 0.388 0.10252 0 28548 1

2.4 0 34 0.077511 0 26249 1

2.6 0.302 0.058601 0.2434 1

2.8 0.274 0.044305 0.2297 1

3 0.246 0.033496 0.2125 1

3.2 0.217 0.025324 0 19168 1

3.4 0.198 0.019146 0 17885 1

3.6 0.179 0.014475 0 16453 1

3.8 0 16 0.010943 0 14906 1

4 0.151 0.0082737 0 14273 1

4.2 0.132 0.0062552 0 12574 1

4.4 0.123 0.0047291 0 11827 1

4.6 0.113 0.0035754 0 10942 1

4.8 0.104 0.0027031 0.1013 1

5 0.094 0.0020436 0.091956 1

5.2 0.094 0.0015451 0.092455 1

5.4 0.085 0.0011681 0.083832 1

5.6 0.075 0.00088314 0.074117 1

5.8 0.075 0.00066769 0.074332 1

6 0.066 0.00050479 0.065495 1

6.2 0.066 0.00038164 0.065618 1

6.4 0.066 0.00028853 0.065711 1

6.6 0.056 0.00021814 0.055782 1

6.8 0.056 0.00016492 0.055835 1

7 0.056 0.00012469 0.055875 1

7.2 0.056 9.4268E-005 0.055906 1

7.4 0.047 7.127E-005 0.046929 1
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7 6 0 047 5 3882E-005 0 046946 1
7 8 0 047 4 0737E-005 0 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 7.6074E-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

c c « « « « « « « « « « « « « « « » » » » » » » » » » » » » » » » » » » »

E 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

u
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A Q T E S O L V R E S U L T S

version 1.10

0'6/12/96 08:43:43

TEST DESCRIPTION

Data set.. .....

Data set title.....

Company............
Project............
Client .............
Location...........
Test date..........

Test well..........

Obs. well..........

cwcln.dat

Lorencito Canyon CWC1

Greystone
475

A. P. Maxwell

Lorencito Canyon
04/10/96
CWC-1

CWC-1

Knowns and Constants:

No. of data points ..................
Radius of well casing ...............
Radius of well..... ............

Aquifer saturated thickness.........
Well screen length.... ...........
Static height of water in well......

Log(Re/Rw) ..........................
A, B, C .............................

186

0.333

0.67

5

5

5

1.436

0.000, 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 = 2.2084E-002 +/- 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 ............... 186

Number of estimated parameters.... 2

Degrees of freedom ................ 184

Residual mean ..................... 0.01627
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Residual standard deviation....... 0.05655

Residual variance ................. 0.003198

1 Residuals:

Time Observed Calculated Residual Weight

0.0033 1.145 1.521 0.37601 1

0.0066 1.561 1.5141 0.046941 1

0.01 1.552 1.5069 0.045065 1

0.0133 1.542 1.5001 0.041948 1

0.0166 1.542 1.4932 0.048799 1

0.02 1.542 1.4862 0.055825 1

0.0233 1.542 1.4794 0.062612 1

0.0266 1.542 1.4726 0.069369 1

0.03 1.542 1.4657 0.076298 1

0.0333 1.533 1.459 0.073992 1

0.0366 1.533 1.4523 0.080656 1

0.04 1.533 1.4455 0.087489 1

0.0433 1.533 1.4389 0.094091 1

0.0466 1.523 1.4323 0.090663 1

0.05 1.514 1.4256 0.088402 1

0.0533 1.495 1.4191 0.075913 1

0.0566 1.485 1.4126 0.072394 1

0.06 1.476 1.406 0.070041 1

0.0633 1.466 1.3995 0.066462 1

0.0666 1.447 1.3931 0.053854 1

0.07 1.438 1.3866 0.051409 1

0.0733 1.429 1.3803 0.048742 1

0.0766 1.419 1.374 0.045046 1

0.08 1.41 1.3675 0.042511 1

0.0833 1.4 1.3612 0.038756 1

0.0866 1.391 1.355 0.035973 1

0.09 1.381 1.3487 0.032349 1

0.0933 1.372 1.3425 0.029509 1

0.0966 1.362 1.3364 0.02564 1

0.1 1.353 1.3301 0.022928 1

0.1033 1.343 1.324 0.019003 1

0.1066 1.334 1.318 0.01605 1

0.11 1.324 1.3117 0.012251 1

0.1133 1.315 1.3058 0.0092419 1

0.1166 1.306 1.2998 0.0062055 1

0.12 1.296 1.2937 0.0023214 1

0.1233 1.287 1.2878 0.00077018 1

0.1266 1.287 1.2819 0.0051113 1

0.13 1.277 1.2759 0.0011429 1

0.1333 1.268 1.27 0.0020301 1

0.1366 1.258 1.2642 0.0062296 1

0.14 1.249 1.2583 0.0092811 1

0.1433 1.249 1.2525 0.0035343 1

0.1466 1.239 1.2468 0.0078138 1

0.15 1.23 1.2409 0.010947 1

0.1533 1.22 1.2353 0.01528 1

0.1566 1.211 1.2296 0.018638 1

0 16 1.211 1.2239 0.012852 1

0.1633 1.201 1.2183 0.017263 1

0.1666 1.192 1.2127 0.020699 1

0.17 1.182 1.207 0.024992 1

0.1733 1.182 1.2015 0.01948 1
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0.1766 1.173 1.196 0.022993 1

0.18 1.164 1.1904 0.026365 1

0.1833 1.154 1.1849 0.030929 1

0.1866 1.154 1.1795 0.025517 1

0.19 1.145 1.174 0.028967 1

0.1933 1.135 1.1686 0.033605 1

0.1966 1.135 1.1633 0.028268 1

0.2 1.126 1.1578 0.031794 1

0.2033 1.116 1.1525 0.036507 1

0.2066 1.116 1.1472 0.031243 1

0.21 1.107 1.1418 0.034845 1

0.2133 1.107 1.1366 0.02963 1'

0.2166 1.097 1.1314 0.034439 1

0.22 1.088 1.1261 0.038115 1

0.2233 1.088 1.121 0.032972 1

0.2266 1.078 1.1159 0.037852 1

0.23 1.069 1.1106 0.041602 1

0.2333 1.069 1.1055 0.036529 1

0.2366 1.059 1.1005 0.04148 1

0.24 1.059 1.0953 0.036302 1

0.2433 1.05 1.0903 0.0403 1

0.2466 1.05 1.0853 0.03532 1

0.25 1.041 1.0802 0.039214 1

0.2533 1.031 1.0753 0.04428 1

0.2566 1.031 1.0704 0.039369 1

0.26 1.022 1.0653 0.043333 1

0.2633 1.022 1.0605 0.038467 1

0.2666 1.012 1.0556 0.043624 1

0.27 1.012 1.0507 0.038657 1

0.2733 1.003 1.0459 0.042858 1

0.2766 0.993 1.0411 0.048082 1

0.28 0.993 1.0362 0.043183 1

0.2833 0.993 1.0315 0.038451 1

0.2866 0.984 1.0267 0.04274 1

0.29 0.974 1.0219 0.047909 1

0.2933 0.974 1.0172 0.043242 1

0.2966 0.965 1.0126 0.047596 1

0.3 0.965 1.0078 0.042831 1

0.3033 0.955 1.0032 0.048228 1

0.3066 0.955 0.99865 0.043646 1

0.31 0.955 0.99395 0.038947 1

0.3133 0.946 0.98941 0.043408 1

0.3166 0.936 0.98489 0.048889 1

0.32 0.936 0.98025 0.044255 1

0.3233 0.927 0.97578 0.048778 1

0.3266 0.927 0.97132 0.044321 1

0.33 0.927 0.96675 0.039751 1

0.3333 0.918 0.96234 0.044336 1

0.35 0.908 0.9403 0.032299 1

0.3666 0.889 0.91889 0.029894 1

0.3833 0.87 0.89785 0.027852 1

0.4 0.851 0.87729 0.026292 1

0.4166 0.832 0.85732 0.025321 1

0.4333 0.823 0.83769 0.014689 1

0.45 0.804 0.81851 0.014507 1

0.4666 0.785 0.79987 0.014874 1

0.4833 0.766 0.78156 0.015558 1

0.5 0.757 0.76366 0.0066607 1

0.5166 0.738 0.74628 0.0082768 1

0.5333 0.719 0.72919 0.010188 1
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0.55 0.709 0.71249 0.0034897 1

0.5666 0.69 0.69627 0.0062707 1

0.5833 0.681 0.68033 0.00067343 1
0.6 0.672 0.66475 0.0072525 1

0.6166 0.653 0.64962 0.0033846 1

0.6333 0.643 0.63474 0.0082604 1

0.65 0.634 0.6202 0.013796 1

0.6666 0.624 0.60609 0.017914 1

0.6833 0.605 0.59221 0.012793 1

0.7 0.596 0.57865 0.017354 1

0.7166 0.586 0.56547 0.020526 1

0.7333 0.577 0.55252 0.024475 1

0.75 0.567 0.53987 0.027127 1

0.7666 0.558 0.52758 0.030417 1

0.7833 0.548 0.5155 0.032498 1

0.8 0.539 0.5037 0.035303 1

0.8166 0.53 0.49223 0.037769 1

0.8333 0.52 0.48096 0.039041 1

0.85 0.511 0.46995 0.041054 1

0.8666 0.501 0.45925 0.041752 1

0.8833 0.492 0.44873 0.043269 1

0.9 0.482 0.43846 0.043544 1

0.9166 0.473 0.42847 0.044525 1

0.9333 0.463 0.41866 0.044337 1

0.95 0.454 0.40908 0.044924 1

0.9666 0.454 0.39976 0.054236 1

0.9833 0.444 0.39061 0.053391 1

1 0.435 0.38166 0.053335 1

1.2 0.369 0.2892 0.079802 1

1.4 0.312 0.21913 0.092867 1

1.6 0.265 0.16604 0.098957 1

1.8 0.227 0.12582 0.10118 1

2 0.189 0.095333 0.093667 1

2.2 0.17 0.072237 0.097763 1

2.4 0.151 0.054736 0.096264 1

2.6 0.132 0.041475 0.090525 1

2.8 0.123 0.031426 0.091574 1

3 0.113 0.023813 0.089187 1

3.2 0.104 0.018044 0.085956 1

3.4 0.094 0.013672 0.080328 1

3.6 0.085 0.01036 0.07464 1

3.8 0.085 0.0078498 0.07715 1

4 0.075 0.005948 0.069052- 1

4.2 0.075 0.004507 0.070493 1

4.4 0.075 0.003415 0.071585 1

4.6 0.066 0.0025877 0.063412 1

4.8 0.066 0.0019607 0.064039 1

5 0.066 0.0014857 0.064514 1

5.2 0.066 0.0011258 0.064874 1

5.4 0.066 0.00085302 0.065147 1

5.6 0.066 0.00064636 0.065354 1

5.8 0.056 0.00048976 0.05551 1

6 0.056 0.00037111 0.055629 1

6.2 0.056 0.0002812 0.055719 1

6.4 0.056 0.00021307 0.055787 1

6.6 0.056 0.00016145 0.055839 1

6.8 0.056 0.00012233 0.055878 1

7 0.056 9.2696E-005 0.055907 1

7.2 0.056 7.0238E-005 0.05593 1

7.4 0.056 5.3221E-005 0.055947 1
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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

8.2 0.056 1.7544E-005 0.055982 1

8.4

8.6

0.056

0.056

1.3294E-005

1.0073E-005

0.055987

0.05599

1

1

8.8 0.056 7.6326E-006 0.055992 1

9 0.056 5.7835E-006 0.055994 1

9.2 0.056 4.3823E-006 0.055996 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

y0 = 1.5280E+000

E CURVE DATA

K = 2.20837E-002

y0 = 1.52798E+000

Time Drawdown Time Drawdown Time Drawdown

O.000E+000 1.528E+000 1.500E+001 1.405E-009

GW-6-15



A Q T E S O L V R E S U L T S

Version 1.10

06/12/96 09:08:09

TEST DESCRIPTION

Data set.. .......

Data set title.....

Company............
Project............
Client .............
LOCdtlOR...........
Test date..........
Test well..........

Obs. well..........

cwc2n.dat

Lorencito Canyon CWC2

Greystone
475

A. P. Maxwell

Lorencito Canyon
04/10/96
CWC-2

CWC-2

Knowns and Constants:

No. of data points .................. 188

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

Radius of well.. .............. 0.67

Aquifer saturated thickness......... 3.5

Well screen length.... ..... ..... 3.5

Static height of water in well...... 3.5

Loq(Re/Rw) .......................... 1.194

A, B, C ............................. 0.000,

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

0.000, 0.900

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. 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 ............... 188

Number of estimated parameters.... 2

Degrees of freedom ................ 186

Residual mean ..................... 0.0888
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Residual standard deviation....... 0.2356

Residual variance ................. 0.05553

el Residuals:

Time

0.0033

0.0066

0.01

0.013)

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
J 0.1666

0.17

I`
0.1733

Observed

1.78

1.941

2.423

2.433

2.423

2.405

2.386

2.357

2.338

2.329

2.31

2.291

2.281

2.253

2.244

2.225

2.215

2.196

2.187

2.168

2.158

2.149

2.13

2.121

2.102

2.092

2.083

2.064

2.064

2.045

2.035

2.026

2.007

1.997

1.988

1.979

1.969

1.96

1.95

1.941

1.931

1.912

1.903

1.903

1.893

1.884
1.874

1.865

1.855
1.837

1.837

1.827

Calculated Residual Weight

2.1306 0.35062 1

2.1248 0.18376 1

2.1187 0.30426 1

2.1129 0.32008 1

2.1071 0.31589 1

2.1011 0.30386 1

2.0954 0.29064 1

2.0896 0.2674 1

2.0837 0.25432 1

2.078 0.25105 1

2.0722 0.23776 1

2.0664 0.22463 1

2.0607 0.22031 1

2.055 0.19798 1

2.0492 0.1948 1

2.0436 0.18143 1

2.0379 0.17705 1

2.0322 0.16382 1

2.0266 0.16041 1

2.021 0.14698 1

2.0153 0.14271 1

2.0098 0.13925 1

2.0042 0.12577 1

1.9985 0.12245 1

1.9931 0.10895 1

1.9876 0.10443 1

1.9819 0.10106 1

1.9765 0.087505 1

1.9711 0.092939 1

1.9655 0.079522 1

1.9601 0.074926 1

1.9547 0.071315 1

1.9491 0.057852 1

1.9438 0.053211 1

1.9384 0.049555 1

1.933 0.046046 1

1.9276 0.04136 1

1.9223 0.03766 1

1.9169 0.033105 1

1.9116 0.029376 1

1.9064 0.024631 1

1.901 0.011031 1

1.8957 0.007258 1

1.8905 0.01247 1

1.8852 0.0078252 1

1.88 0.0040083 1

1.8748 0.00082281 1

1.8695 0.0045122 1

1.8644 0.0093722 1

1.8592 0.022246 1

1.854 0.01698 1

1.8489 0.021882 1

GW-6-17



0.1766 1.818 1.8438 0.025799 1

0.18 1.808 1.8386 0.030576 1
0.1833 1.799 1.8335 0.034521 1

0.1866 1.789 1.8285 0.03948 1

0.19 1.78 1.8233 0.043301 1

0.1933 1.77 1.8183 0.048288 1

0.1966 1.761 1.8133 0.052289 1

0.2 1.751 1.8082 0.057152 1

0.2033 1.742 1.8032 0.061181 1

0.2066 1.742 1.7982 0.056223 1

0.21 1.732 1.7931 0.06113 1

0.2133 1.723 1.7882 0.0652 1

0.2166 1.713 1.7833 0.070283 1

0.22 1.704 1.7782 0.074232 1

0.2233 1.704 1.7733 0.069343 1

0.2266 1.695 1.7685 0.073467 1

0.23 1.685 1.7635 0.078458 1

0.2333 1.676 1.7586 0.082609 1

0.2366 1.666 1.7538 0.087774 1

0.24 1.666 1.7488 0.082807 1

0.2433 1.657 1.744 0.086998 1

0.2466 1.647 1.7392 0.092203 1

0.25 1.638 1.7343 0.096277 1

0.2533 1.628 1.7295 0.10151 1

0.2566 1.628 1.7248 0.096754 1

0.26 1.619 1.7199 0.10087 1

0.2633 1.609 1.7151 0.10614 1

0.2666 1.6 1.7104 0.11042 1

0.27 1.6 1.7056 0.10558 1

0.2733 1.59 1.7009 0.11089 1

0.2766 1,581 1.6962 0.11521 1

0,28 1.581 1.6914 0.11041 1

0.2833 1.571 1.6868 0.11576 1

0.2866 1.562 1.6821 0.12012 1

0,29 1.562 1.6774 0.11536 1

0.2933 1,553 1.6727 0.11974 1

0.2966 1.543 1.6681 0.12515 1

0.3 1.543 1.6634 0.12042 1

0.3033 1.534 1,6588 0.12485 1

0.3066 1.524 1,6543 0.23029 1

0.31 1.524 1,6496 0.1256 1

0.3133 1.515 1,6451 0.13006 1

0.3166 1.515 1.6405 0.12554 1

0.32 1.505 1.6359 0.13089 1

0.3233 1.496 1.6314 0.1354 1

0.3266 1.496 1.6269 0.13091 1

0.33 1.486 1.6223 0.1363 1

0.3333 1.477 1.6178 0.14084 1

0.35 1.467 1.5955 0.12846 1

0.3666 1.439 1.5735 0.13451 1

0.3833 1.42 1.5517 0,13174 1

0.4 1.392 1.5303 0,13827 1

0.4166 1.373 1.5092 0.13623 1

0.4333 1.354 1.4883 0.13434 1

0.45 1.325 1.4678 0,14275 1

0.4666 1.306 1.4476 0,14156 1

0.4833 1.287 1.4275 0.14053 1

0.5 1.278 1.4078 0.12978 1

0.5166 1.259 1.3884 0.12942 1

0.5333 1.24 1.3692 0.12921 1
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0.55 1.221 1.3503 0.12926 1

0.5666 1.202 1.3317 0.12969 1

0.5833 1.193 1.3133 0.12027 1

0.6 1.174 1.2951 0.1211 1

0.6166 1.164 1.2773 0.11328 1

0.6333 1.145 1.2596 0.11461 1

0.65 1.136 1.2422 0.10618 1

0.6666 1.126 1.2251 0.099099 1

0.6833 1.117 1.2081 0.091148 1

0.7 1.098 1.1914 0.093432 1

0.7166 1.089 1.175 0.086045 1

0.7333 1.079 1.1588 0.079787 1

0.75 1.06 1.1428 0.082754 1

0.7666 1.051 1.127 0.076036 1

0.7833 1.041 1.1114 0.070443 1

0.8 1.032 1.0961 0.064064 1

0.8166 1.022 1.081 0.058989 1

0.8333 1.013 1.066 0.053032 1

0.85 1.003 1.0513 0.048283 1

0.8666 0.994 1.0368 0.042823 1

0.8833 0.994 1.0225 0.028478 1

0.9 0.984 1.0083 0.024331 1

0.9166 0.975 0.99446 0.019462 1

0.9333 0.965 0.9807 0.015702 1

0.95 0.956 0.96713 0.011133 1

0.9666 0.947 0.95383 0.0068314 1

0.9833 0.947 0.94063 0.006366 1

1 0.937 0.92762 0.0093807 1

1.2 0.88 0.78506 0.094939 1

1.4 0.823 0.66441 0.15859 1

1.6 0.776 0.5623 0.2137 1

1.8 0.748 0.47589 0.27211 1

2 0.71 0.40275 0.30725 1

2.2 0.691 0.34086 0.35014 1

2.4 0.672 0.28847 0.38353 1

2.6 0.643 0.24414 0.39886 1

2.8 0.624 0.20662 0.41738 1

3 0.615 0.17487 0.44013 1

3.2 0.596 0.14799 0.44801 1

3.4 0.587 0.12525 0.46175 1

3.6 0.568 0.106 0.462 1

3.8 0.558 0.08971 0.46829 1

4 0.549 0.075923 0.47308 1

4.2 0.539 0.064255 0.47474 1

4.4 0.53 0.05438 0.47562 1

4.6 0.52 0.046023 0.47398 1

4.8 0.511 0.03895 0.47205 1

5 0.501 0.032964 0.46804 1

5.2 0.501 0.027898 0.4731 1

5.4 0.492 0.023611 0.46839 1

5.6 0.482 0.019982 0.46202 1

5.8 0.473 0.016911 0.45609 1

6 0.473 0.014312 0.45869 1

6.2 0.464 0.012113 0.45189 1

6.4 0.454 0.010251 0.44375 1

6 6 0.454 0.0086759 0.44532 1

6.8 0.445 0.0073425 0.43766 1

7 0.445 0.0062141 0.43879 1

7.2 0.435 0.0052591 0.42974 1

7.4 0.435 0.0044509 0.43055 1
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7.6 0.426 0.0037669 0.42223 1
7.8 0.426 0.003188 0.42281 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 0.00060097 0.3774 1

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 4.1628E-005 0.33996 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.7231E-002

y0 = 2.0384E+000

TYPE CURVE DATA

K = 1.72314E-002

y0 = 2.03838E+000

Time

0.000E+000

Drawdown Time Drawdown

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

Time Drawdown

GW-6-20



A Q T E S O L V R E S U L T S

Version 1.10

06/11/96 15:00:40

TEST DESCRIPTION

Data set.. .......

Data set title.....

Company............
Project............
Client .............
Location...'........
Test date..........

Test well..........
Obs. well..........

jcln.dat
Lorencito Canyon JC-1

Greystone
475

A. P. Maxwell
Lorencito Canyon
04/10/96
JC-1

JC-1

Knowns and Constants:

No. of data points .................. 191

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

Radius of well... .............. 0.67

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

Well screen length.... .. ....... 3

Static height of water•in well...... 3

Log(Re/Rw) .......................... 1.092

A, B, C ............................. 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

y0 = 7.2651E-001 +/- 1.4093E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed

weighted residual = residual * weight

ghted Residual Statistics:

Number of residuals ............... 191

Number of estimated parameters.... 2

Degrees of freedom ................ 189

Residual mean ..................... 0.004069
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Residual standard deviation....... 0.1519

Residual variance ................. 0.02307

el Residuals:

Time Observed Calculated Residual

0.0033 1.021 0.7262 0.2948

0.0066 1.494 0.72589 0.76811

0.01 1.258 0.72556 0.53244
0.0133 1.258 0.72525 0.53275

0.0166 1.229 0.72494 0.50406

0.02 1.201 0.72462 0.47638

0.0233 1.163 0.72431 0.43869

0.0266 1.135 0.72399 0.41101

0.03 1.116 0.72367 0.39233

0.0333 1.087 0.72336 0.36364

0.0366 1.059 0.72305 0.33595

0.04 1.031 0.72273 0.30827

0.0433 1.012 0.72242 0.28958

0.0466 0.993 0.7221 0.2709

0.05 0.964 0.72178 0.24222

0.0533 0.955 0.72147 0.23353

0.0566 0.927 0.72116 0.20584

0.06 0.927 0.72084 0.20616

0.0633 0.908 0.72053 0.18747

0.0666 0.898 0.72022 0.17778

0.07 0.889 0.7199 0.1691

0.0733 0.87 0.71959 0.15041

0.0766 0.86 0.71928 0.14072

0.08 0.841 0.71896 0.12204

0.0833 0.822 0.71865 0.10335

0.0866 0.813 0.71834 0.094659

0.09 0.804 0.71802 0.085978

0.0933 0.804 0.71771 0.086288

0.0966 0.794 0.7174 0.076597

0.1 0.785 0.71708 0.067915

0.1033 0.785 0.71678 0.068225

0.1066 0.766 0.71647 0.049533

0.11 0.766 0.71615 0.049852

0.1133 0.756 0.71584 0.04016

0.1166 0.747 0.71553 0.031469

0.12 0.747 0.71521 0.031787

0.1233 0.737 0.71491 0.022095

0.1266 0.728 0.7146 0.013403

0.13 0.728 0.71428 0.01372

0.1333 0.718 0.71397 0.0040281

0.1366 0.718 0.71366 0.0043358

0.14 0.718 0.71335 0.0046527

0.1433 0.709 0.71304 0.0040399

0.1466 0.699 0.71273 0.013733

0.15 0.709 0.71242 0.0034161

0.1533 0.699 0.71211 0.013109

0.1566 0.699 0.7118 0.012802

0.16 0.69 0.71149 0.021486

0.1633 0.69 0.71118 0.021179

0.1666 0.69 0.71087 0.020873

0.17 0.69 0.71056 0.020557

0.1733 0.671 0.71025 0.039251
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0.1766 0.681 0.70994 0.028945 1

0.18 0.662 0.70963 0.04763 1

0.1833 0.662 0.70932 0.047324 1

0.1866 0.662 0.70902 0.047018 1

0.19

0.1933

0.662

0.652

0.7087

0.7084

0.046703

0.056398

1

1

0.1966 0.652 0.70809 0.056092 1

0.2 0.652 0.70778 0.055778 1

0.2033 0.652 0.70747 0.055473 I

0.2066 0.643 0.70717 0.064168 1

0.21 0.643 0.70685 0.063854 1

0.2133 0.643 0.70655 0.063549 1

0.2166 0.643 0.70624 0.063245 1

0.22 0.633 0.70593 0.072931 1

0.2233 0.633 0.70563 0.072627 1

0.2266 0.633 0.70532 0.072323 1

0.23 0.633 0.70501 0.07201 1

0.2333 0.624 0.70471 0.080706 1

0.2366 0.624 0.7044 0.080402 1

0.24 0.624 0.70409 0.080089 1

0.2433 0.624 0.70379 0.079786 1

0.2466 0.624 0.70348 0.079483 1

0.25 0.614 0.70317 0.08917 1

0.2533 0.614 0.70287 0.088867 1

0.2566 0.614 0.70256 0.088564 1

0.26 0.614 0.70225 0.088252 1

0.2633 0.614 0.70195 0.08795 1

0.2666 0.605 0.70165 0.096647 1

0.27 0.605 0.70134 0.096336 1

0.2733 0.605 0.70103 0.096033 1

0.2766 0.605 0.70073 0.095731 1

0.28 0.605 0.70042 0.09542 1

0.2833 0.605 0.70012 0.095118 1

0.2866 0.595 0.69982 0.10482 1

0.29 0.595 0.69951 0.10451 1

0.2933 0.595 0.6992 0.1042 1

0.2966 0.595 0.6989 0.1039 1

0.3 0.595 0.69859 0.10359 1

0.3033 0.595 0.69829 0.10329 1

0.3066 0.595 0.69799 0.10299 1

0.31 0.595 0.69768 0.10268 1

0.3133 0.586 0.69738 0.11138 1

0.3166 0.586 0.69708 0.11108 1

0.32 0.586 0.69677 0.11077 1

0.3233 0.586 0.69647 0.11047 1

0.3266 0.586 0.69617 0.11017 1

0.33 0.586 0.69586 0.10986 1

0.3333 0.586 0.69556 0.10956 1

0.35 0.595 0.69404 0.099044 1

0.3666 0.595 0.69254 0.097541 1

0.3833 0.586 0.69103 0.10503 1

0.4 0.586 0.68953 0.10353 1

0.4166 0.577 0.68803 0.11103 1

0.4333 0.577 0.68653 0.10953 1

0.45 0.577 0.68504 0.10804 1

0.4666 0.577 0.68355 0.10655 1

0.4833 0.567 0.68206 0.11506 1

0.5 0.567 0.68058 0.11358 1

0.5166 0.567 0.6791 0.1121 1

0.5333 0.567 0.67762 0.11062 1
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0.55 0.558 0.67615 0.11815 1

0.5666 0.558 0.67468 0.11668 1

0.5833 0.558 0.67321 0.11521 1

0.6 0.558 0.67174 0.11374 1

0.6166 0.548 0.67029 0.12229 1

0.6333 0.548 0.66883 0.12083 1

0.65 0.548 0.66737 0.11937 1

0.6666 0.548 0.66593 0.11793 1

0.6833 0.548 0.66447 0.11647 1

0.7 0.548 0.66303 0.11503 1

0.7166 0.539 0.66159 0.12259 1

0.7333 0.539 0.66015 0.12115 1

0.75 0.539 0.65871 0.11971 1

0.7666 0.539 0.65728 0.11828 1

0.7833 0.539 0.65585 0.11685 1

0.8 0.539 0.65442 0.11542 1

0.8166 0.529 0.653 0.124 1

0.8333 0.529 0.65158 0.12258 1

0.85 0.529 0.65016 0.12116 1

0.8666 0.529 0.64875 0.11975 1

0.8833 0.529 0.64734 0.11834 1

0.9 0.529 0.64593 0.11693 1

0.9166 0.52 0.64453 0.12453 1

0.9333 0.52 0.64312 0.12312 1

0.95 0.52 0.64172 0.12172 1

0.9666 0.52 0.64033 0.12033 1

0.9833 0.52 0.63894 0.11894 1

1 0.52 0.63755 0.11755 1

1.2 0.51 0.6211 0.1111 1

1.4 0.491 0.60509 0.11409 1

1.6 0.482 0.58948 0.10748 1

1.8 0.472 0.57428 0.10228 1

2 0.463 0.55947 0.096472 1

2.2 0.454 0.54504 0.091045 1

2.4 0.444 0.53099 0.086989 1

2.6 0.444 0.5173 0.073296 1

2.8 0.435 0.50396 0.068956 1

3 0.425 0.49096 0.06596 1

3.2 0.425 0.4783 0.053299 1

3.4 0.416 0.46597 0.049965 1

3.6 0.406 0.45395 0.047949 1

3.8 0.406 0.44224 0.036242 1

4 0.397 0.43084 0.033838 1

4.2 0.397 0.41973 0.022727 1

4.4 0.387 0.4089 0.021904 1

4.6 0.387 0.39836 0.011359 1

4.8 0.378 0.38809 0.010086 1

5 0.368 0.37808 0.010078 1

5.2 0.368 0.36833 0.00032817 1

5.4 0.368 0.35883 0.0091702 1

5.6 0.359 0.34958 0.0094237 1

5.8 0.359 0.34056 0.018439 1

6 0.35 0.33178 0.018221 1

6.2 0.35 0.32322 0.026777 1

6.4 0.35 0.31489 0.035112 1

6.6

6.8

0.34

0.34

0.30677

0.29886

0.033232

0.041143

1

1

7 0.331 0.29115 0.03985 1

7.2 0.331 0.28364 0.047358 1

7.4 0.331 0.27633 0.054673 1
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7.6 0.331 0.2692 0.061799 1
7.8 0.321 0.26226 0.058741 1

8 0.321 0.2555 0.065504 1
8.2 0.321 0.24891 0.072093 1
8.4 0.312 0.24249 0.069511 1
8.6 0.312 0.23624 0.075765 1

8.8 0.312 0.23014 0.081857 1
9 0.312 0.22421 0.087792 1

9.2 0.302 0.21843 0.083574 1
9.4 0.302 0.21279 0.089206 1
9.6 0.302 0.20731 0.094694 1
9.8 0.302 0.20196 0.10004 1

10 0.293 0.19675 0.096248 1
11 0.283 0.17266 0.11034 1

12 0.274 0.15151 0.12249 1

13 0.264 0.13296 0.13104 1

14 0.255 0.11668 0.13832 1

15 0.255 0.10239 0.15261 1

16 0.264 0.089851 0.17415 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.7999E-003

y0 = 5.5839E-001

c« « «« « « « « « «« « « « « >»»»» » »»»»»»»» » » » » »» >

TYPE CURVE DATA

K = 1.79988E-003

y0 = 5.58387E-001

Time Drawdown Time Drawdown Time

O.000E+000 5.584E-001 1.200E+001 1.916E-001

C J

Drawdown
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A Q T E S O L V R E S U L T S

Version 1.10

11/96 13:05:50

TEST DESCRIPTION

Data set.. .......

Data set title.....

Company............
Project............
Client .............

Location...........
Test date..........
Test well..........

Obs. well..........

lcln.dat

Lorencito Canyon LC-1

Greystone
475

A. P. Maxwell

Lorencito Canyon
04/10/96
LC1

LC1

Knowns and Constants:

No. of data points .................. 187

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

Radius of well.. ............ 0.67

Aquifer saturated thickness......... 5.5

Well screen length ..... ........... 5.5

Static height of water in well...... 5.5

Log(Re/Rw)........ ............... 1.504

A, B, C ............................. 0.000,

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Sluq Test)

0.000, 1.170

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 residuals ............... 187

Number of estimated parameters.... 2

Degrees of freedom ................ 185

Residual mean ..................... 0.001427
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Residual standard deviation....... 0.2996

Residual variance ................. 0.08977

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

3.889

3.331

3.208

3.236

3.18

3.142

3.132

3.095

3.057

3.047

3.019

2.99

2.971

2.953

2.905

2.896

2.886

2.867

2.83

2.801

2.763

2.763

2.744

2.707

2.697

2.678

2.65

2.621

2.612

2.603

2.574

2.555

2.546

2.527

2.508

2.498

2.479

2.47

2.451

2.442

2.432

2.413

2.404

2.394

2.385

2.375

2.366

2.356

2.347

2.338
2.328

2.328

Calculated

2.3987

2.3983

2.3978

2.3974

2.397

2.3965

2.3961

2.3957

2.3952

2.3948

2.3944

2.3939

2.3935

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

Residual Weight

1.4903

0.93271

0.81016

0.83859

0.78302

0.74547

0.7359

0.69933

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

0.18836

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

0.030833

0.039404

0.048963

0.048534

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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0.1766 2.319 2.3761 0.057105 1

0.18 2.309 2.3757 0.066664 1

0.1833 2.309 2.3752 0.066235 1

0.1866 2.3 2.3748 0.074807 1

0.19 2.29 2.3744 0.084366 1

0.1933 2.29 2.3739 0.083937 1
0.1966 2.29 2.3735 0.083509 1

0.2 2.281 2.3731 0.092068 1

0.2033 2.281 2.3726 0.09164 1

0.2066 2.271 2.3722 0.10121 1

0.21 2.271 2.3718 0.10077 1

0.2133 2.262 2.3713 0.10934 1

0.2166 2.262 2.3709 0.10892 1

0.22 2.262 2.3705 0.10848 1

0.2233 2.252 2.37 0.11805 1

0.2266 2.252 2.3696 0.11762 1

0.23 2.243 2.3692 0.12618 1

0.2333 2.243 2.3688 0.12575 1

0.2366 2.243 2.3683 0.12533 1

0.24 2.233 2.3679 0.13489 1

0.2433 2.233 2.3675 0.13446 1

0.2466 2.233 2.367 0.13403 1

0.25 2.233 2.3666 0.13359 1

0.2533 2.224 2.3662 0.14216 1

0.2566 2.224 2.3657 0.14174 1

0.26 2.224 2.3653 0.1413 1

0.2633 2.215 2.3649 0.14987 1

0.2666 2.215 2.3644 0.14944 1

0.27 2.215 2.364 0.14901 1

0.2733 2.215 2.3636 0.14858 1

0.2766 2.205 2.3632 0.15815 1

0.28 2.205 2.3627 0.15771 1

0.2833 2.205 2.3623 0.15729 1

0.2866 2.205 2.3619 0.15686 1

0.29 2.196 2.3614 0.16542 1

0.2933 2.196 2.361 0.165 1

0.2966 2.196 2.3606 0.16457 1

0.3 2.196 2.3601 0.16413 1

0.3033 2.196 2.3597 0.16371 1

0.3066 2.186 2.3593 0.17328 1

0.31 2.186 2.3588 0.17284 1

0.3133 2.186 2.3584 0.17242 1

0.3166 2.186 2.358 0.17199 1

0.32 2.186 2.3576 0.17155 1

0.3233 2.177 2.3571 0.18013 1

0.3266 2.177 2.3567 0.1797 1

0.33 2.177 2.3563 0.17927 1

0.3333 2.177 2.3558 0.17884 1

0.35 2.177 2.3537 0.17669 1

0.3666 2.177 2.3516 0.17456 1

0.3833 2.167 2.3494 0.18241 1

0.4 2.158 2.3473 0.18927 1

0.4166 2.158 2.3451 0.18714 1

0.4333 2.148 2.343 0.195 1

0.45 2.139 2.3409 0.20186 1

46660 2.139 2.3387 0.19974 1

0.4833 2.129 2.3366 0.2076 1

0.5 2.129 2.3345 0.20547 1

0.5166 2.12 2.3324 0.21235 1

0.5333 2.12 2.3302 0.21023 1
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0.55 2.11 2.3281 0,2181 1

0.5666 2.11 2.326 0.21599 1

0.5833 2.101 2.3239 0.22287 1

0.6 2.101 2.3217 0.22075 1

0.6166 2.092 2.3196 0.22764 1

0.6333 2.082 2.3175 0.23552 1

0.65 2.082 2.3154 0.23341 1

0.6666 2.073 2.3133 0.24031 1

0.6833 2.073 2.3112 0.2382 1

0.7 2.063 2.3091 0.24609 1

0.7166 2.063 2.307 0.244 1

0.7333 2.054 2.3049 0.25089 1

0.75 2.054 2.3028 0.24879 1

0.7666 2.044 2.3007 0.2567 1

0.7833 2.044 2.2986 0.2546 1

0.8 2.044 2.2965 0.2525 1

0.8166 2.035 2.2944 0.25942 1

0.8333 2.035 2.2923 0.25733 1

0.85 2.025 2.2902 0.26523 1

0.8666 2.025 2.2882 0.26316 1

0.8833 2.016 2.2861 0.27007 1

0.9 2.016 2.284 0.26798 1

0.9166 2.016 2.2819 0.26591 1

0.9333 2.006 2.2798 0.27383 1

0.95 2.006 2.2777 0.27175 1

0.9666 1.997 2.2757 0.27868 1

0.9833 1.997 2.2736 0.27661 1

1 1.997 2.2715 0.27453 1

1.2 1.959 2.2468 0.28784 1

1.4 1.921 2.2224 0.30141 1

1.6 1.893 2.1982 0.30524 1

1.8 1.874 2.1743 0.30034 1

2 1.845 2.1507 0.3057 1

2.2 1.827 2.1273 0.30032 1

2.4 1.808 2.1042 0.29619 1

2.6 1.798 2.0813 0.28331 1

2.8 1.779 2.0587 0.27968 1

3 1.77 2.0363 0.2663 1

3.2 1.76 2.0142 0.25416 1

3.4 1.751 1.9923 0.24126 1

3.6 1.751 1.9706 0.2196 1

3.8 1.741 1.9492 0.20817 1

4 1.732 1.928 0.19598 1

4.2 1.722 1.907 0.18502 1

4.4 1.722 1.8863 0.16428 1

4.6 1.713 1.8658 0.15277 1

4.8 1.713 1.8455 0.13249 1

5 1.713 1.8254 0.11242 1

5.2 1.704 1.8056 0.10158 1

5.4 1.704 1.7859 0.081944 1

5.6 1.704 1.7665 0.062526 1

5.8 1.694 1.7473 0.05332 1

6 1.694 1.7283 0.034322 1

6.2 1.694 1.7095 0.01553 1

6.4 1.694 1.6909 0.0030569 1

6.6 1.694 1.6726 0.021442 1

6.8 1.694 1.6544 0.039627 1

7 1.685 1.6364 0.048614 1

7.2 1.685 1.6186 0.066406 1

7.4 1.685 1.601 0.084005 1
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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

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.1278E-003

y0 = 2.2924E+000

r'E CURVE DATA

K = 2.12775E-003

y0 = 2.29244E+000

Time Drawdown Time Drawdown Time Drawdown

O.000E+000 2.292E+000 2.500E+000 1.614E+000
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A Q T E S O L V R E S U L T S

Version 1.10

11/96 13:13:25

TEST DESCRIPTION

Data set.. .......

Data set title.....

Company............
Project............
Client .............

Location...........
Test date..........
Test well..........

Obs. well..........

lc2n.dat

Lorencito Canyon LC-2

Greystone
475

A. P. Maxwell
Lorencito Canyon
04/10/96
LC2

LC2

Knowns and Constants:

No. of data points .................. 187

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

Radius of well.. ................ 0.67

Aquifer saturated thickness......... 8.5

Well screen length.... ........... 8.5

Static height of water•in well...... 8.5

Loq(Re/Rw) .......................... 1.838

A, B, C ............................. 0.000, 0.000, 1.410

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error

K = 1.0405E-001 +/- 1.0784E-003

y0 = 1.9793E+000 +/- 1.4202E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed

weighted residual = residual * weight

ghted Residual Statistics:
Number of residuals ............... 187

Number of estimated parameters.... 2

Degrees of freedom ................ 185

Residual mean ..................... 0.01914
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u

C~

Residual standard deviation....... 0.0398

Residual variance ................. 0.001584

1 Residuals:

Time Observed Calculated

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

1.94

2.063

1.874

1.808

1.741

1.675

1.637

1.571

1.533

1.486

1.429

1.391

1.344

1.315

1.268

1.221

1.202

1.164

1.145

1.117

1.069

1.013

0.956

0.946

0.918

0.88

0.852

0.833

0.804

0.776

0.747

0.729

0.71

0.691

0.672

0.653

0.634

0.615

0.596

0.587

0.568

0.558

0.539

0.53

0.511

0.501

0.492

0.473

0.463

0.454

0.445

0.435

1.9234

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

0.71939

0.69847

0.67875

0.65958

0.6404

0.62232

0.60475

0.58716

0.57058

0.55447

0.53834

0.52314

0.50837

0.49359

0.47965

0.46611

0.45255

0.43977

GW-6-32

Residual

0.016601

0.19391

0.059268

0.044511

0.027308

0.011143

0.020126

0.00021735

0.0074747
0.0035517

0.011588

0.0076944

0.015199

0.0058184

0.014408

0.025196

0.0090066

0.01179

0.0024116

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

weight

1

1

1

1

1

1

1

1

1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1

1

1

1

1

1



0.1766 0.426 0.42735 0.0013538 1

0.18 0.416 0.41493 0.001074 1

0.1833 0.397 0.40321 0.0062096 1

0.1866 0.388 0.39182 0.0038239 1

0.19

0.1933

0.388

0.378

0.38043

0.36969

0.0075706

0.008313

1

1

0.1966 0.369 0.35925 0.009752 1

0.2 0.359 0.3488 0.010199 1

0.2033 0.35 0.33895 0.011048 1

0.2066 0.34 0.32938 0.01062 1

0.21 0.331 0.3198 0.011198 1

0.2133 0.331 0.31077 0.020229 1

0.2166 0.321 0.302 0.019004 1

0.22 0.312 0.29321 0.018786 1

0.2233 0.303 0.28493 O.OI8066 I

0.2266 0.303 0.27689 0.026112 1

0.23 0.293 0.26884 0.024164 1

0.2333 0.293 0.26124 0.031755 1

0.2366 0.284 0.25387 0.030132 1

0.24 0.274 0.24649 0.027515 1

0.2433 0.274 0.23953 0.034475 1

0.2466 0.265 0.23276 0.032238 1

0.25 0.265 0.22599 0.039007 1

0.2533 0.255 0.21961 0.035389 1

0.2566 0.246 0.21341 0.03259 1

0.26 0.246 0.2072 0.038796 1

0.2633 0.236 0.20135 0.034647 1

0.2666 0.236 0.19567 0.040333 1

0.27 0.227 0.18998 0.037023 1

0.2733 0.227 0.18461 0.042387 1

0.2766 0.227 0.1794 0.0476 1

0.28 0.217 0.17418 0.042817 1

0.2833 0.217 0.16926 0.047736 1

0.2866 0.208 0.16448 0.043515 1

0.29 0,208 0.1597 0.048299 1

0.2933 0.198 0.15519 0.042808 1

0.2966 0,198 0.15081 0.047191 1

0.3 0.198 0.14642 0.051576 1

0.3033 0,189 0.14229 0.046711 1

0.3066 0.189 0.13827 0.050729 1

0.31 0.189 0.13425 0.05475 1

0.3133 0.179 0.13046 0.048541 1

0.3166 0.179 0.12678 0.052224 1

0.32 0.179 0.12309 0.055911 1

0.3233 0.17 0.11961 0.050387 1

0.3266 0.17 0.11624 0.053765 1

0.33 0.17 0.11286 0.057145 1

0.3333 0.161 0.10967 0.051331 1

0.35 0.161 0.09487 0.06613 1

0.3666 0.151 0.08214 0.06886 1

0.3833 0.142 0.071056 0.070944 1

0.4 0.132 0.061468 0.070532 1

0.4166 0.123 0.053219 0.069781 1

0.4333 0.113 0.046038 0.066962 1

0.45 0.113 0.039826 0.073174 1

0.4666 0.104 0.034482 0.069518 1

0.4833 0.094 0.029829 0.064171 1

0.5 0.094 0.025804 0.068196 1

0.5166 0.085 0.022341 0.062659 1

0.5333 0.085 0.019326 0.065674 1
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0.55 0.075 0.016718 0.058282 1

0.5666 0.075 0.014475 0.060525 1

0.5833 0.075 0.012522 0.062478 1

0.6 0.066 0.010832 0.055168 1

0.6166 0.066 0.0093786 0.056621 1
0.6333 0.066 0.0081131 0.057887 1

0.65 0.056 0.0070183 0.048982 1

0.6666 0.056 0.0060765 0.049923 1

0.6833 0.056 0.0052566 0.050743 1

0.7 0.056 0.0045472 0.051453 1

0.7166 0.056 0.0039371 0.052063 1

0.7333 0.047 0.0034058 0.043594 1

0.75 0.047 0.0029462 0.044054 1

0.7666 0.047 0.0025509 0.044449 1

0.7833 0.047 0.0022067 0.044793 1

0.8 0.047 0.0019089 0.045091 1

0.8166 0.047 0.0016527 0.045347 1

0.8333 0.037 0.0014297 0.03557 1

0.85 0.037 0.0012368 0.035763 1

0.8666 0.037 0.0010708 0.035929 1

0.8833 0.037 0.00092634 0.036074 1

0.9 0.037 0.00080134 0.036199 1

0.9166 0.037 0.00069381 0.036306 1

0.9333 0.037 0.00060019 0.0364 1

0.95 0.037 0.0005192 0.036481 1

0.9666 0.037 0.00044953 0.03655 1

0.9833 0.028 0.00038887 0.027611 1

1 0.028 0.0003364 0.027664 1

1.2 0.028 5.9282E-005 0.027941 1

1.4 0.028 1.0447E-005 0.02799 1

1.6 0.018 1.841E-006 0.017998 1

1.8 0.018 3.2443E-007 0.018 1

2 0.018 5.7173E-008 0.018 1

2.2 0.018 1.0075E-008 0.018 1

2.4 0.018 1.7755E-009 0.018 1

2.6 0.018 3.1289E-010 0.018 1

2.8 0.018 5.514E-011 0.018 1

3 0.018 9.717E-012 0.018 1

3.2 0.018 1.7124E-012 0.018 1

3.4 0.018 3.0177E-013 0.018 1

3.6 0.018 5.3179E-014 0.018 1

3.8 0.018 9.3715E-015 0.018 1

4 0.018 1.6515E-015 0.018 1

4.2 0.018 2.9103E-016 0.018 1

4.4 0.018 5.1288E-017 0.018 1

4.6 0.018 9.0382E-018 0.018 1

4.8 0.018 1.5928E-018 0.018 1

5 0.018 2.8068E-019 0.018 1

5.2 0.018 4.9464E-020 0.018 1

5.4 0.018 8.7167E-021 0.018 1

5.6 0.018 1.5361E-021 0.018 1

5.8 0.018 2.707E-022 0.018 1

6 0.018 4.7705E-023 0.018 1

6.2 0.018 8.4067E-024 0.018 1

6.4 0.018 1.4815E-024 0.018 1

6.6 0.018 2.6107E-025 0.018 1

6.8 0.018 4.6008E-026 0.018 1

7 0.018 8.1078E-027 0.018 1

7.2 0.018 1.4288E-027 0.018 1

7.4 0.018 2.5179E-028 0.018 1
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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
8.6 0.018 7.5413E-033 0.018 1

8.8 0.018 1.329E-033 0.018 1

9 0.018 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

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.0405E-001

y0 = 1.9793E+000

E CURVE DATA

K = 8.17168E-002

y0 = 1.37246E+000

Time Drawdown Time Drawdown Time

0 000E+000 1 372E+000 5.000E+000 2.162E-015

Drawdown
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06/11/96

A Q T E S O L V R E S U L T S

Version 1.10

14:08:18

TEST DESCRIPTION

Data set.. .....

Data set title.....

Company............
Project............
Client .............
Location...........

Test date..........
Test well..........

Obs. well..........

lc3n.dat

Lorencito Canyon LC-3

Greystone
475

A. P. Maxwell

Lorencito Canyon
04/10/96
LC3

LC3

Knowns and Constants:

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

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

Radius of well... .............. 0.67

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

Well screen length.... ..... ..... 3
Static height of water. in well...... 3

Loq(Re/Rw) .......................... 1.092

A, B, C ............................. 0.000,

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Sluq Test)

0.000, 0.813

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error

K = 2.5527E-003 +/- 9.4793E-004

y0 = 2.7309E-001 +/- 1.9909E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed

weighted residual = residual * weight

ghted Residual Statistics:

Number of residuals ............... 192

Number of estimated parameters.... 2

Degrees of freedom ................ 190

Residual mean ..................... 0.003719
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Residual standard deviation....... 0.2154

Residual variance ................. 0.04639

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

1.097

1.305

1.249

1.182

1.126

1.059

0.984

0.955

0.946

0.823

0.738

0.7

0.653

0.596

0.558

0.511

0.463

0.444

0.406

0.378

0.331

0.312

0.274

0.255

0.236

0.227

0.227

0.217

0.208

0.198

0.198

0.189

0.189

0.189

0.179

0.179

0.179

0.179

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.16

0.17

0.16

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

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

0.32451

0.28663

0.23974
0.19186

0.17297

0.13509

0.1072

0.060315

0.041428

0.0035404

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

0.097511

0.1074

0.097285

0.10717

Weight

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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0.1766 0.16 0.26706 0.10706 1
0.18 0.16 0.26695 0.10695 1

0.1833 0.16 0.26684 0.10684 1

0.1866 0.16 0.26672 0.10672 1

0.19 0.16 0.26661 0.10661 1
0.1933 0.16 0.2665 0.1065 1

0.1966 0.16 0.26639 0.10639 1

0.2 0.16 0.26627 0.10627 1

0.2033 0.16 0.26616 0.10616 1

0.2066 0.16 0.26605 0.10605 1

0.21 0.16 0.26594 0.10594 1

0.2133 0.16 0.26583 0.10583 1

0.2166 0.16 0.26571 0.10571 1

0.22 0.16 0.2656 0.1056 1

0.2233 0.16 0.26549 0.10549 1

0.2266 0.16 0.26538 0.10538 1

0.23 0.16 0.26526 0.10526 1

0.2333 0.16 0.26515 0.10515 1

0.2366 0.16 0.26504 0.10504 1

0.24 0.16 0.26493 0.10493 1

0.2433 0.16 0.26482 0.10482 1

0.2466 0.16 0.26471 0.10471 1

0.25 0.16 0.26459 0.10459 1

0.2533 0.16 0.26448 0.10448 1

0.2566 0.16 0.26437 0.10437 1

0.26 0.16 0.26426 0.10426 1

0.2633 0.16 0.26415 0.10415 1

0.2666 0.16 0.26404 0.10404 1

0.27 0.16 0.26393 0.10393 1

0.2733 0.16 0.26382 0.10382 1

0.2766 0.16 0.26371 0.10371 1

0.28 0.16 0.26359 0.10359 1

0.2833 0.16 0.26348 0.10348 1

0.2866 0.16 0.26337 0.10337 1

0.29 0.16 0.26326 0.10326 1

0.2933 0.16 0.26315 0.10315 1

0.2966 0.16 0.26304 0.10304 1

0.3 0.16 0.26293 0.10293 1

0.3033 0.16 0.26282 0.10282 1

0.3066 0.16 0.26271 0.10271 1

0.31 0.16 0.2626 0.1026 1

0.3133 0.16 0.26249 0.10249 1

0.3166 0.16 0.26238 0.10238 1

0.32 0.16 0.26226 0.10226 1

0.3233 0.16 0.26215 0.10215 1

0.3266 0.16 0.26204 0.10204 1

0.33 0.16 0.26193 0.10193 1

0.3333 0.16 0.26182 0.10182 1

0.35 0.17 0.26127 0.09127 1

0.3666 0.17 0.26072 0.090723 1

0.3833 0.17 0.26017 0.090173 1

0.4 0.17 0.25962 0.089624 1

0.4166 0.17 0.25908 0.08908 1

0.4333 0.17 0.25853 0.088533 1

0.45 0.17 0.25799 0.087988 1

0.4666 0.17 0.25745 0.087447 1

0.4833 0.16 0.2569 0.096904 1

0.5 0.16 0.25636 0.096362 1

0.5166 0.16 0.25582 0.095825 1

0.5333 0.16 0.25528 0.095285 1
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0.55 0.16 0.25475 0.094747 1
0.5666 0.16 0.25421 0.094212 1

0.5833 0.16 0.25368 0.093676 1
0.6 0.16 0.25314 0.093141 1

0.6166 0.16 0.25261 0.09261 1
0.6333 0.16 0.25208 0.092078 1

0.65 0.16 0.25155 0.091546 1

0.6666 0.16 0.25102 0.091019 1

0.6833 0.16 0.25049 0.090489 1

0.7 0.16 0.24996 0.089961 1

0.7166 0.151 0.24944 0.098437 1

0.7333 0.151 0.24891 0.097911 1

0.75 0.151 0.24839 0.097386 1

0.7666 0.151 0.24786 0.096865 1

0.7833 0.151 0.24734 0.096342 1

0.8 0.151 0.24682 0.09582 1

0.8166 0.151 0.2463 0.095303 1

0.8333 0.151 0.24578 0.094783 1

0.85 0.151 0.24526 0.094265 1

0.8666 0.151 0.24475 0.093751 1

0.8833 0.151 0.24423 0.093234 1

0.9 0.151 0.24372 0.092719 1

0.9166 0.151 0.24321 0.092208 1

0.9333 0.151 0.2427 0.091695 1

0.95 0.151 0.24218 0.091183 1

0.9666 0.151 0.24168 0.090676 1

0.9833 0.151 0.24117 0.090166 1

1 0.151 0.24066 0.089657 1

1.2 0.142 0.23465 0.092648 1

1.4 0.132 0.22879 0.096789 1

1.6 0.132 0.22308 0.091076 1

1.8 0.132 0.21751 0.085506 1

2 0.132 0.21208 0.080075 1

2.2 0.132 0.20678 0.07478 1

2.4 0.132 0.20162 0.069616 1

2.6 0.132 0.19658 0.064582 1

2.8 0.132 0.19167 0.059674 1

3 0.132 0.18689 0.054888 1

3.2 0.132 0.18222 0.050221 1

3.4 0.132 0.17767 0.045671 1

3.6 0.132 0.17323 0.041235 1

3.8 0.142 0.16891 0.026909 1

4 0.142 0.16469 0.022691 1

4.2 0.142 0.16058 0.018579 1

4.4 0.142 0.15657 0.01457 1

4.6 0.142 0.15266 0.01066 1

4.8 0.142 0.14885 0.0068482 1

5 0.142 0.14513 0.0031315 1

5.2 0.142 0.14151 0.00049235 1

5.4 0.142 0.13797 0.0040257 1

5.6 0.151 0.13453 0.016471 1

5.8 0.151 0.13117 0.01983 1

6 0.151 0.12789 0.023105 1

6.2 0.151 0.1247 0.026299 1

6.4 0.151 0.12159 0.029413 1

6.6 0.151 0.11855 0.032449 1

6.8 0.151 0.11559 0.035409 1

7 0.151 0.1127 0.038295 1

7.2 0.151 0.10989 0.041109 1

7.4 0.151 0.10715 0.043853 1
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7.6 0.151 0.10447 0.046529 1
7.8 0.151 0.10186 0.049137 1

8 0.151 0.099319 0.051681 1
8.2 0.151 0.096839 0.054161 1
8.4 0.151 0.094421 0.056579 1

8.6 0.151 0.092064 0.058936 1

8.8 0.16 0.089765 0.070235 1

9 0.16 0.087523 0.072477 1

9.2 0.16 0.085338 0.074662 1

9.4 0.16 0.083207 0.076793 1

9.6 0.16 0.08113 0.07887 1

9.8 0.16 0.079104 0.080896 1

10 0.16 0.077129 0.082871 1

11 0.16 0.067968 0.092032 1

12 0.179 0.059896 0.1191 1

13 0.179 0.052782 0.12622 1

14 0.16 0.046513 0.11349 1

15 0.16 0.040989 0.11901 1

16 0.16 0.036121 0.12388 1

17 0.17 0.031831 0.13817 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 5.2076E-001

y0 = 1.9165E+000

o » »» » » » »» » » »» » » »»» »» >

TYPE CURVE DATA

K = 5.20765E-001

y0 = 1.91646E+000

Time Drawdown Time Drawdown

O.000E+000 1.916E+000 1.000E+000 1.204E-011

Time Drawdown
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A Q T E S O L V R E S U L T S

Version 1.10

0'6/11/96 14:23:42

TEST DESCRIPTION

Data set.. .......

Data set title.....

Company............
Project............
Client .............
Location...........
Test date..........
Test well..........

Obs. well..........

lc4n.dat
Lorencito Canyon LC-4

Greystone
475

A. P. Maxwell

Lorencito Canyon
04/10/96
LC4

LC4

Knowns and Constants:

No. of data points .................. 188

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

Radius of well ...... .............. 0.67

Aquifer saturated thickness......... 5

Well screen length.... ........... 5
Static height of water in well...... 5

Log(Re/Rw) .......................... 1.436

A, B, C ............................. 0.000, 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

y0 = 2.3573E+000 +/- 4.6977E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed

weighted residual = residual * weight

ghted Residual Statistics:
Number of residuals ............... 188

Number of estimated parameters.... 2

Degrees of freedom ................ 186

Residual mean ..................... 0.07599

GW-6-41



Residual standard deviation....... 0.3635

Residual variance ................. 0.1321

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

1.353

2.763

4.352

2.905
3.037

3.009

2.943

2.905
2.905

2.867

2.848

2.82

2.782

2.782

2.753

2.735

2.716

2.687

2.668

2.659

2.63

2.621

2.602

2.536

2.526

2.526

2.498

2.46

2.526

2.432

2.451

2.413

2.403

2.384

2.375

2.356

2.318

2.299

2.309

2.29

2.261

2.252

2.233

2.214

2.205

2.186

2.167

2.157

2.139

2.129

2.11

2.091

Calculated

2.353

2.3488

2.3444

2.3402

2.3359

2.3316

2.3274

2.3232

2.3189

2.3147

2.3105

2.3062

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

2.1953

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

Residual

1

0,41425

2.0076

0.56485

0.70107

0.67741

0.61562

0.58182

0.58614

0.55233

0.53751
0.5138

0.47997

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

0.098634

0.073589

0.068657

0.053598

0.038531

0.033576

0.018496

0.0034077

0.0025691

0.016671

0.022781

0.037779

0.052903

Weight

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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0.1766 2.082 2.14 0.058033 1

0.18 2.072 2.1361 0.064054 1

0.1833 2.053 2.1322 0.079199 1
0.1866 2.044 2.1284 0.08435 1

0.19

0.1933

2.025

2.015

2.1244

2.1206

0.099392

0.10556

1

1

0.1966 1.997 2.1167 0.11973 1

0.2 1.987 2.1128 0.12579 1
0.2033 1.968 2.109 0.14098 1

0.2066 1.959 2.1052 0.14617 1

0.21 1.949 2.1013 0.15226 1

0.2133 1.93 2.0975 0.16747 1

0.2166 1.921 2.0937 0.17268 1

0.22 1.911 2.0898 0.17879 1

0.2233 1.902 2.086 0.18402 1

0.2266 1.892 2.0823 0.19025 1

0.23 1.874 2.0784 0.20438 1

0.2333 1.864 2.0746 0.21063 1

0.2366 1.855 2.0709 0.21588 1

0.24 1.845 2.067 0.22203 1

0.2433 1.826 2.0633 0.2373 1

0.2466 1.817 2.0596 0.24258 1

0.25 1.807 2.0557 0.24875 1

0.2533 1.798 2.052 0.25404 1

0.2566 1.788 2.0483 0.26033 1

0.26 1.779 2.0445 0.26553 1

0.2633 1.769 2.0408 0.27184 1

0.2666 1.76 2.0372 0.27715 1

0.27 1.76 2.0334 0.27336 1

0.2733 1.751 2.0297 0.27869 1

0.2766 1.741 2.026 0.28503 1

0.28 1.732 2.0223 0.29026 1

0.2833 1.722 2.0186 0.29661 1

0.2866 1.713 2.015 0.30197 1

0.29 1.703 2.0112 0.30822 1

0.2933 1.703 2.0076 0.30459 1

0.2966 1.694 2.004 0.30997 1

0.3 1.684 2.0002 0.31624 1

0.3033 1.684 1.9966 0.31263 1

0.3066 1.675 1.993 0.31803 1

0.31 1.665 1.9893 0.32432 1

0.3133 1.665 1.9857 0.32073 1

0.3166 1.656 1.9821 0.32615 1

0.32 1.656 1.9785 0.32246 1

0.3233 1.646 1.9749 0.32889 1

0.3266 1.637 1.9713 0.33433 1

0.33 1.637 1.9677 0.33066 1

0.3333 1.628 1.9641 0.33611 1

0.35 1.628 1.9462 0.31824 1

0.3666 1.609 1.9286 0.31963 1

0.3833 1.59 1.9111 0.32108 1

0.4 1.571 1.8937 0.32269 1

0.4166 1.561 1.8766 0.31556 1

0.4333 1.542 1.8595 0.31748 1

0.45 1.533 1.8426 0.30956 1

0.4666 1.523 1.8259 0.30289 1

0.4833 1.504 1.8093 0.30527 1

0.5 1.495 1.7928 0.29781 1

0.5166 1.486 1.7766 0.29059 1

0.5333 1.476 1.7604 0.28442 1
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0.55 1.467 1.7444 0.2774 1
0.5666 1.457 1.7286 0.27162 1

0.5833 1.448 1.7129 0.26489 1
0.6 1.438 1.6973 0.2593 1

0.6166 1.429 1.6819 0.25295 1

0.6333 1.429 1.6666 0.23764 1

0.65 1.419 1.6515 0.23248 1

0.6666 1.41 1.6365 0.22654 1

0.6833 1.4 1.6216 0.22164 1

0.7 1.4 1.6069 0.20689 1

0.7166 1.391 1.5923 0.20135 1

0.7333 1.381 1.5779 0.19686 1

0.75 1.372 1.5635 0.1915 1

0.7666 1.372 1.5494 0.17736 1

0.7833 1.363 1.5353 0.17226 1

0.8 1.353 1.5213 0.16828 1

0.8166 1.353 1.5075 0.15452 1

0.8333 1.344 1.4938 0.1498 1

0.85 1.334 1.4802 0.14621 1

0.8666 1.334 1.4668 0.13282 1

0.8833 1.325 1.4535 0.12847 1

0.9 1.325 1.4402 0.11524 1

0.9166 1.315 1.4272 0.11221 1

0.9333 1.315 1.4142 0.099227 1

0.95 1.306 1.4014 0.095357 1

0.9666 1.296 1.3887 0.09268 1

0.9833 1.296 1.376 0.080042 1

1 1.287 1.3635 0.07652 1

1.2 1.239 1.2221 0.016884 1

1.4 1.192 1.0954 0.096623 1

1.6 1.135 0.98178 0.15322 1

1.8 1.098 0.87997 0.21803 1

2 1.06 0.78871 0.27129 1

2.2 1.022 0.70692 0.31508 1

2.4 0.993 0.63361 0.35939 1

2.6 0.965 0.5679 0.3971 1

2.8 0.937 0.509 0.428 1

3 0.899 0.45622 0.44278 1

3.2 0.88 0.40891 0.47109 1

3.4 0.851 0.3665 0.4845 1

3.6 0.823 0.32849 0.49451 1

3.8 0.804 0.29443 0.50957 1

4 0.776 0.26389 0.51211 1

4.2 0.757 0.23653 0.52047 1

4.4 0.738 0.212 0.526 1

4.6 0.709 0.19001 0.51899 1

4.8 0.691 0.17031 0.52069 1

5 0.672 0.15264 0.51936 1

5.2 0.653 0.13681 0.51619 1

5.4 0.634 0.12263 0.51137 1

5.6 0.624 0.10991 0.51409 1

5.8 0.605 0.098511 0.50649 1

6 0.586 0.088295 0.4977 1

6.2 0.577 0.079139 0.49786 1

6.4 0.558 0.070932 0.48707 1

6.6

6.8

0.539

0.53

0.063576

0.056983

0.47542

0.47302

1

1

7 0.511 0.051073 0.45993 1

7.2 0.501 0.045777 0.45522 1

7.4 0.482 0.041029 0.44097 1
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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 0.38793 1

9 0.397 0.017088 0.37991 1

9.2 0.378 0.015316 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

y0 = 1.4336E+000

TYPE CURVE DATA

K = 2.34450E-003

y0 = 1.43360E+000

Time Drawdown Time Drawdown Time

2.449E-001

Drawdown

0.000E+000 1.434E+000 1.200E+001

u
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A Q T E S O L V R E S U L T S

Version 1.10

12/96 08:40:17

TEST DESCRIPTION

Data set.. .......
Data set title.....

Company............
Project............
Client .............

Location...........
Test date..........

Test well..........
Obs. well..........

pcln.dat
Lorencito Canyon PC1

Greystone
475

A. P. Maxwell

Lorencito Canyon
04/10/96
PC-1

PC-1

Knowns and Constants:

No. of data points ..................
Radius of well casing ...............
Radius of well.. ..............

Aquifer saturated thickness.........
Well screen length ...... ...........
Static height of water in well......

Log(Re/Rw) ..........................
A, B, C .............................

226

0.333

0.67

10

10

l0

1.972

0.000, 0.000, 1.496

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error

K = 3.0010E-004 +/- 1.9337E-005

y0 = 1.0114E+000 +/- 1.1417E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed

weighted residual = residual * weight

ghted Residual Statistics:

Number of residuals ............... 226

Number of estimated parameters.... 2

Degrees of freedom ................ 224

Residual mean ..................... 0.002582

GW-6-46



Residual standard deviation....... 0.1419

Residual variance ................. 0.02013

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

1.75

0.738

1.788

1.097

1.41

1.353

1.22

1.41

1.182

1.381

1.211

1.324

1.249

1.268

1.249

1.239

1.249

1.22

1.239

1.22

1.22

1.211

1.211

1.192

1.201

1.182

1.173

1.173

1.173

1.164

1.164

1.145

1.154

1.145

1.135

1.126

1.126

1.126

1.116
1.107

1.107

1.107

1.097

1.097

1.097

1.088
1.078

1.069

1.069

1.059

1.059

1.05

Calculated

1.0113

1.0112

1.0111

1.011

1.0109

1.0108

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

1.0088

1.0087

1.0086

1.0085
1.0084

1.0083

1.0082

1.0081

1.008

1.008

1.0079

1.0078

1.0077

1.0076

1.0075

1.0074

1.0073

1.0072

1.0071

1.007

1.0069

1.0069

1.0068

1.0067

1.0066

Residual

0.73872

0.27319

0.7769

0.085993

0.39908

0.34218

0.20927

0.39936

0.17146

0.37055

0.20064

0.31373

0.23883

0.25792

0.23901

0.2291

0.23919

0.21029

0.22938

0.21047

0.21057

0.20166

0.20175

0.18284

0.19193

0.17303

0.16412

0.16421

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

0.080871

0.070963

0.062057
0.062148

0.052239

0.052333

0.043424

Weight

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

L

1

1

1

1

1
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0.1766 1.05 1.0065 0.043515 1

0.18 1.05 1.0064 0.043609 1
0.1833 1.041 1.0063 0.0347 1

0.1866 1.041 1.0062 0.034792 1

0.19

0.1933

1.031

1.031

1.0061

1.006

0.024886

0.024977

1

1

0.1966 1.031 1.0059 0.025068 1

0.2 1.022 1.0058 0.016162 1

0.2033 1.022 1.0057 0.016253 1

0.2066 1.022 1.0057 0.016344 1

0.21 1.022 1.0056 0.016438 1

0.2133 1.012 1.0055 0.0065288 1

0.2166 1.012 1.0054 0.0066199 1

0.22 1.012 1.0053 0.0067137 1

0.2233 1.003 1.0052 0.0021952 1

0.2266 1.003 1.0051 0.0021041 1

0.23 1.003 1.005 0.0020103 1

0.2333 0.993 1.0049 0.011919 1

0.2366 0.993 1.0048 0.011828 1

0.24 0.993 1.0047 0.011734 1

0.2433 0.993 1.0046 0.011643 1

0.2466 0.984 1.0046 0.020552 1

0.25 0.984 1.0045 0.020459 1

0.2533 0.984 1.0044 0.020368 1

0.2566 0.984 1.0043 0.020277 1

0.26 0.974 1.0042 0.030183 1

0.2633 0.974 1.0041 0.030092 1

0.2666 0.974 1.004 0.030001 1

0.27 0.974 1.0039 0.029907 1

0.2733 0.965 1.0038 0.038816 1

0.2766 0.965 1.0037 0.038726 1

0.28 0.965 1.0036 0.038632 1

0.2833 0.965 1.0035 0.038541 1

0.2866 0.965 1.0035 0.03845 1

0.29 0.955 1.0034 0.048356 1

0.2933 0.955 1.0033 0.048265 1

0.2966 0.955 1.0032 0.048175 1

0.3 0.955 1.0031 0.048081 1

0.3033 0.946 1.003 0.05699 1

0.3066 0.946 1.0029 0.056899 1

0.31 0.946 1.0028 0.056806 1

0.3133 0.946 1.0027 0.056715 1

0.3166 0.946 1.0026 0.056624 1

0.32 0.946 1.0025 0.05653 1

0.3233 0.936 1.0024 0.06644 1

0.3266 0.936 1.0023 0.066349 1

0.33 0.936 1.0023 0.066255 1

0.3333 0.936 1.0022 0.066164 1

0.35 0.946 1.0017 0.055705 1

0.3666 0.936 1.0012 0.065249 1

0.3833 0.927 1.0008 0.07379 1

0.4 0.927 1.0003 0.073331 1

0.4166 0.918 0.99988 0.081875 1

0.4333 0.918 0.99942 0.081417 1

0.45 0.908 0.99896 0.090959 1

0.4666 0.908 0.9985 0.090504 1

0.4833 0.908 0.99805 0.090046 1

0.5 0.899 0.99759 0.098589 1

0.5166 0.899 0.99713 0.098134 1

0.5333 0.899 0.99668 0.097677 1
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0.55 0.889 0.99622 0.10722 1

0.5666 0.889 0.99577 0.10677 1

0.5833 0.889 0.99531 0.10631 1

0.6 0.889 0.99485 0.10585 1

0.6166 0.88 0.9944 0.1144 1

0.6333 0.88 0.99395 0.11395 1

0.65 0.88 0.99349 0.11349 1

0.6666 0.88 0.99304 0.11304 1

0.6833 0.87 0.99258 0.12258 1

0.7 0.87 0.99213 0.12213 1

0.7166 0.87 0.99167 0.12167 1

0.7333 0.87 0.99122 0.12122 1

0.75 0.87 0.99077 0.12077 1

0.7666 0.87 0.99031 0.12031 1

0.7833 0.87 0.98986 0.11986 1

0.8 0.861 0.98941 0.12841 1

0.8166 0.861 0.98896 0.12796 1

0.8333 0.861 0.9885 0.1275 1

0.85 0.861 0.98805 0.12705 1

0.8666 0.861 0.9876 0.1266 1

0.8833 0.861 0.98715 0.12615 1

0.9 0.851 0.98669 0.13569 1

0.9166 0.851 0.98625 0.13525 1

0.9333 0.851 0.98579 0.13479 1

0.95 0.851 0.98534 0.13434 1

0.9666 0.851 0.98489 0.13389 1

0.9833 0.851 0.98444 0.13344 1

1 0.851 0.98399 0.13299 1

1.2 0.832 0.9786 0.1466 1

1.4 0.832 0.97324 0.14124 1

1.6 0.823 0.96792 0.14492 1

1.8 0.813 0.96262 0.14962 1

2 0.804 0.95735 0.15335 1

2.2 0.804 0.9521 0.1481 1

2.4 0.795 0.94689 0.15189 1

2.6 0.795 0.94171 0.14671 1

2.8 0.785 0.93655 0.15155 1

3 0.785 0.93142 0.14642 1

3.2 0.776 0.92632 0.15032 1

3.4 0.776 0.92125 0.14525 1

3.6 0.766 0.91621 0.15021 1

3.8 0.766 0.91119 0.14519 1

4 0.766 0.9062 0.1402 1

4.2 0.757 0.90124 0.14424 1

4.4 0.757 0.89631 0.13931 1

4.6 0.757 0.8914 0.1344 1

4.8 0.757 0.88652 0.12952 1

5 0.747 0.88166 0.13466 1

5.2 0.747 0.87684 0.12984 1

5.4 0.747 0.87204 0.12504 1

5.6 0.738 0.86726 0.12926 1

5.8 0.738 0.86251 0.12451 1

6 0.738 0.85779 0.11979 1

6.2 0.728 0.85309 0.12509 1

6.4 0.728 0.84842 0.12042 1

6.6 0.728 0.84378 0.11578 1

6.8 0.719 0.83916 0.12016 1

7 0.719 0.83456 0.11556 1

7.2 0.719 0.82999 0.11099 1

7.4 0.719 0.82545 0.10645 1
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7.6 0.719 0.82093 0.10193 1

7.8 0.709 0.81644 0.10744 1

8 0.709 0.81197 0.10297 1

8.2 0.709 0.80752 0.098519 1

8.4 0.7 0.8031 0.1031 1

8.6 0.7 0.7987 0.098701 1

8.8 0.7 0.79433 0.094328 1

9 0.7 0.78998 0.089979 1

9.2 0.69 0.78565 0.095654 1

9.4 0.69 0.78135 0.091352 1

9.6 0.69 0.77707 0.087074 1

9.8 0.69 0.77282 0.082819 1

10 0.681 0.76859 0.087588 1

11 0.672 0.74778 0.075776 1

12 0.662 0.72753 0.065528 1

13 0.653 0.70783 0.054828 1

14 0.653 0.68866 0.035662 1

15 0.634 0.67001 0.036014 1

16 0.634 0.65187 0.017872 1

17 0.624 0.63422 0.01022 1

18 0.615 0.61705 0.0020471 1

19 0.605 0.60034 0.0046612 1

20 0.586 0.58408 0.0019171 1

21 0.567 0.56827 0.0012672 1

22 0.567 0.55288 0.01412 1

23 0.567 0.53791 0.029091 1

24 0.548 0.52334 0.024656 1

25 0.548 0.50917 0.038827 1

26 0.539 0.49539 0.043615 1

27 0.539 0.48197 0.057029 1

28 0.511 0.46892 0.042079 1

29 0.511 0.45622 0.054777 1

30 0.492 0.44387 0.04813 1

31 0.501 0.43185 0.069149 1

32 0.492 0.42016 0.071843 1

33 0.482 0.40878 0.07322 1

34 0.482 0.39771 0.084289 1

35 0.473 0.38694 0.086058 1

36 0.463 0.37646 0.086535 1

37 0.454 0.36627 0.087729 1

38 0.454 0.35635 0.097647 1

39 0.444 0.3467 0.097296 1

40 0.435 0.33732 0.097684 1

41 0.425 0.32818 0.096818 1

42 0.425 0.3193 0.1057 1

43 0.416 0.31065 0.10535 1

44 0.388 0.30224 0.085762 1

45 0.388 0.29405 0.093946 1

46 0.378 0.28609 0.091908 1

47 0.369 0.27834 0.090655 1

48 0.359 0.27081 0.088192 1

49 0.369 0.26347 0.10553 1

50 0.35 0.25634 0.093659 1

51 0.35 0.2494 0.1006 1

RESULTS FROM VISUAL CURVE MATCHING
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VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.3781E-002

y0 = 1.3307E+000

TYPE CURVE DATA

K = 1.37812E-002

y0 = 1.33070E+000

Time Drawdown

0 000E+000 1 331E+000

Time Drawdown

5.000E+000 2.436E-003

Time Drawdown
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LORENCITO CANYON MINE

GROUNDWATER 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 employed 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 [he 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 Pl and P2 mines.

TABLE GW-1

LORENCITO CANYON MINE

SUMMARY OF GROUNDWATER MONITORING STATIONS

Station/Well Type Purpose

MWLC-I Alluvial/Surface Lorencito Canyon- Downstream Station

MWLC-2 Alluvial/Surface Lorencito Canyon- Upgradient of PI/P2 Boz Cut

MWLC-3 Alluvial/Surface Lorencito Canyon- Upgradient of P1/P2 Box Cu[

Disturbance

MWLC-4 Alluvial/Surface Lorencito Canyon- Upgradient of Pl/P2 Under

Affected Area

MWJC-1 Alluvial/Surface Jeff Canyon- Downgradient of Surface Mine

MWPC-l Alluvial/Surface Puertecito Canyon- Downgradient of Surface Mine

MWBC-I Alluvial/Surface Bonita Canyon

MWCC-l Alluvial/Surface Chimney Canyon- Downgradient of R3 and R4

Portals

MWAC-1 Alluvial/Surface Alamosa Canyon -Site Above Pl Undermining

CWC-I Alluvial/Surface Cow Canyon- Downgradient of All Disturbance

CWC-2 Alluvial/Surface Cow Canyon- Downgradient of RI and R2. Surface

Facili[ies

MW-1

Three Wells)

OverburdeNCiruela/

Interburden
Upgradient of R1 and R2

MW-?

Three Wells)

OverbutdeNCiruela/

Interburden

Downgradient of R1 and R2

MW-3

Three Wells)

OverburdeNCiruela/

Interburden
Upgradient of R3 and R4

MW-4

Three Wells)

InterburdeNPrimero/

Underburden
Downgradient of Pl Mine and upgradient of P3

MW-5

Three Wells)

InterburdeNPrimero/

Underburden

Upgradient of PI and P2 Mines

MW-6

Three Welts)

InterburdeNPrimero/

Underburden

Downgradient of P2 Mine

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 drilling 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 T e of Station Abbreviation Location of Station

MW Monitor Well LC Lorencito Canyon
WM Windmill JC 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 contisurations with three wells to 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 [hat potentially is a water-bearing zone,

typically sandstones. Each well was set into an individually drilled borehole. All wells were

constructed of Schedule 40 PVC well casing and screen. All screens were 0.002 inch machine-

slotted and equipped with 2'/•_ fog[ casing below the screens for capture of sediments. Screen

intervals were eenerally five fee[ for the coals and ransed to ten feet for the sandstones. Silica

sand (10/20 mesh) was installed for the length of [he screen and to two fee[ above the screen.

Bentoni[e 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. Following the cessation of

mining activities and the bond liability 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 quality 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 until

the well was dry. Followine this procedure, Held parameters were obtained and recorded.

Subsequently, weds were sampled in accordance with 40CFR 136. Samples fr~~m each well were

obtained via a PVC bailer. Each sample was collected according to the requirements of the

parameters analyzed for Table G~V-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 constiruents found on Table GVV-4.

Following the installation of the wells, sampling was performed to determine groundwater quality.
Prior [o the initial sampling, each of the consolidated rock wells was firs[ 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 well using an 8 horsepower wireline rig. Surging took place an initial fifty
times in [he 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 well bailed until turbidity

cr„~~,~,,:~«ra-~ o,«~~~n~r~.:~,~„ 4 ( revised 6/30/97)
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TABLE GW-3

LORENCITO CANYON MINE

SAMPLE PARAMETERS, CONTAINERS, AND PRESERVATIVES

Parameter Sample
Container

Preservation

Technique
Sample
Transport

Holding
Time (days)

Alkalinity Plastic, Glazs Refrigeration Cool to 4° C 14

Aluminum Plastic, Glass HNO~ to pHs 2 Cool to 4° C 180

Antimony Plastic, Glass HNO~ to pHs 2 Cool to 4° C I80

Arsenic Plastic, Glass HNO~ to pHs 2 Cool to 4° C 180

Barium Plastic, Glass HNO[ to pHs 2 Cool to 4° C l80

Beryllium Plastic, Glass HNO~ to pHs 2 Cool to 4° C 180

Boron Plazric, Glass HNO~ to pHs 2 Cool to 4° C 28

Bromide Plastic, Glass None Required Cool to 4° C 28

Cadmium Plastic, Glass HNO~ to pHs 2 Cool to 4° C 180

Chromium Plaz[ic, Glass HNOt to pHs 2 Cool to 4° C 180

Cobalt Plastic, Glass HNO~ to pHs 2 Cool to 4° C l80

Chloride Plastic, Glass None Required Cool to 4° C 28

Conductivity Plastic, Glass Refrigeration Cool to 4° C 28

Copper Plastic, Glass HNO[ to pHs 2 Cool [0 4° C 180

Cyanide
Free Plastic, Glass NaOH to pH z 12 (Dark) Cool to 4° C l4

Fluoride Plastic None Required Cool to 4° C 28

Hardness

Calcium &

Magnesium
Plastic, Glass HNO~ to pHs 2 Cool to 4° C 180

Iron, total Plastic, Glass HNO~ to pHs 2 Cool to 4° C l80

Iron, dissolved Plastic, Glass HNO} to pHs 2 Cool to 4° C I80

Lcad Plastic, Glass HNO~ to pHs 2 Cool to 4° C l80

Lithium Plastic, Glass HNO~ to pHs 2 Cool to 4° C 180

Manganese, total Plastic, Glass HNO~ to pHs 2 Cool to 4° C l80

Manganese, dissolved Plastic, Glass HNO[ to pHs 2 Cool to 4° C l80

Mercury Plastic, Glass HNO[ to pHs 2 Cool to 4° C 28

Nickel Plastic, Glass HNO[ to pHs 2 Cool to 4° C 28

Nitrogen
Ammonia

NO[/NOz
Nitrate

Nitri[e

Plastic/Glass

Plastic/Glass

Plastic

Plastic

Refrigeration, H;SO, pHs 2

Refrigeration, H,SO, pHs 2

Refrigeration

Refrigeration

Cool to 4° C

Cool to 4° C

Cool [0 4° C

Cool to 4° C

28

28

48 hrs

48 hrs

Oil & grease Glass (I-ltr) Refrigeration, Sulfuric Acid

to pHs 2

Cool to 4° C 28

pH Plastic Immed.
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TABLE GW-3

LORENCITO CANXON 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 Plaztic/Glass Refrigeration, H,SO, pHs 2 Cool [0 4° C 48 hrs

Selenium Plastic, Glass HNO~ [o pHs 2 Cool to 4` C 180

Silver Plastic, Glass HNO~ to pHs 2 Cool to 4° C 180

Sodium Plastic, Glass Refrigeration Cool to 4° C I80

Solids

Dissolved Plastic Refrigeration Cool to 4° C 7

Suspended Plaztic Refrigeration Cool to 4° C 7

Total Plastic Refrigeration Cool to 4° C 7

Volatile Plastic Refrigeration Cool to 4° C 7

Sulfate Plastic, Glass Refrigeration Cool to 4° C 28

Suspended Sediments Plastic, Glazs None Required Cool to 4° C 7

Thallium Plastic, Glass HNO[ to pHs 2 Cool to 4° C 180

Vanadium Plastic, Glass HNO~ to pHs 2 Cool to 4° C I80

Zinc Plastic, Glass HNO, to H s 2 Cool to 4° C I80

Groundwater.475\December 9, 1996



Lorencito Canvon Mine -Groundwater Technical ReOort

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 pazameters (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, bicazbortate, sulfate, sodium, potassium, magnesium, and calcium)
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and for pH and TDS as included in Appendix GW-i.

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 AQTESOLV, 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 alluvial 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. In 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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TKr \ ~ JŶSlG will

r . x:J ~

fi TKr - r0 ;' ~ j~/ 't~~ \ ~ AG. G/F.e.

z plr

C \ / ~~~ i / /. ~ \
Cam' _. - ~ / ~ ~ - ~\\.

ii, /~ ,; i , ~ ~ .
W YO f0i. 

K• / ~ ~ '

W ~
t ~ l/

C// 25 Q 3
0

1

2a '•~i . 33 / ~ 
Trini000 \

sra"`~'"_ ~ 6/MINE SITE //f ~~~„K %~~~

7Kr 2G / 
21• 

7 ~c,o.,f
V

Y K.

TD°~ ~ ~% LORENCITO COAL C17. LLC

r ,< '/ / 

I ~ 
LORENCITO CANYON MINE

Las Mimes Courriy, Colorado
S"O

rw ~ ?° c ~ REGIONAL GEOLOGY

K. ~°.

NEw' uExICO
FIGURE

GW-1
MH lY:EC PXEP/1®9Y: Mt TE:1

10



Lorencita Canyon Mme - Grourtdwarer Technical Repart

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 related 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 drilling of the overburden for the Ciruela wells, no water was encountered, with the

exception of the wells at site MW-lA. Nominal amounts of water were encountered in the

overburden well MW-lA 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-lA and MW-2. Two of the

Groundwater.a7SDecember 9. 1996 11
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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-lA, MW-2, and MW-3. Drilling in

these areas encountered limited water (<5 gpm) in the location MW-lA. Drilling at the MW-1

location was moved to the MW-lA 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 [he drilling of this zone. At MW-5 an increase of 5 gpm was estimated during the drilling
of this well through this zone.

Groundwater 475\December 9, 1996 12
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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 1 ] 99 and 1884 µmhos/cm,
respectively. From the samples collected within the formations comprising the Colorado Raton

Basin, the mean TDS value was 1026 mg/l. Within the samples obtained by Howard, pH, calcium

Ca), sodium (Na), potassium (K), chloride (CI), sulfate (50,="), 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

deterrninations 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 (NaHCOr) 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

lndmills

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 location of the windmills.

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 alluvium; however, depths of many of the wells would indicate

that these wells are not set within the alluvium, but within more competent rock.

C1
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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.

u

CJ

TABLE GW-5

LORENCITO CANYON MINE

STATISTICAL PARAMETERS REPRESENTING 35 WATER SAMPLES

COLLECTED DURING REGIONAL STUDY'

Constituent Mean Standard

Deviation
Range Units

Specific
Conductance 1825.6 2104.0 430.0-8000.0 umhos/Cm

H 7.21 1.O1 5.6-11.5 M /I

Dissolved

Ox en

3.85 2.47 1.0-7.9 Mg/I

HCO 563.8 698.9 50.0-3206.0 M /I

AI L.03 3.32 0.00-.38 M /I

Ca 82.66 112.13 1.8-560.0 M /1

Na 286.3 418.5 17.0-1800.0 M /I

K 9.1 36.7 0.9-220.0 M /I

Fe 0.31 0.47 0.01-2.30 M /I

M 19.8 23.4 0.2-100.0 M /I

Mn 0.030 0.038 0.000-1.000 M /1

Cl 77.9 212.8 3.9-2600.0 M /I

SO 201.8 323.3 8.7-1700.0 M /I

NO 0.06 O.IL 0.03-0.07 M it

SiO, 10.7 4.5 0.6-24.0 M /I

F 1.30 1.35 0.0-6.1 M /I

Zn 162.3 29.3 3.0-1400.0 I

B 61.7 70.5 10.0-380.0 I

As 0.37 0.54 0.0-2.0 I

Cd 2.8 3.1 1.0-17.0 I

Se 2.2 3.7 0.16 I

Pb 18.9 41.4 0.0-230.0 I

A 0.03 0.17 0.0-1.0 l

Hardness

CaCO

300.0 323.0 6.0-1600.0 Mg/I

After Howard, 1982
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Las Animas County, Colorado

TRILINEAR PLOT OF RATOR BASIN WATER

WATER QUALITY (AFTER HOWARD, 1982)
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TABLE GW-6

LORENCITO CANYON MINE

SUMMARY OF RESULTS FROM WINDMILLS

ite

Depth to

Water

feet)
Temperature

F

pH
S.U.)

Specific
Conductance

mhos/cm)

Dissolved

Oxygen
mg/L)

Estimated

Total

Depth
feet)'

WMCC1 NA Dry Dry Dry Dry NE

WMLPCI 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

WMBC2'' NA 78.2 9.63 1439 10.1 70

WMBC3 22.45 Dry Dry Dry Dry 60

WMCWCI NA 70.8 8.32 650 8.07 60

WMCWC2Z NA 77.3 9.71 820 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 [hese wells were obtained from the stock tank since no Flow was observed and no access was

available to [he 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

arvsvttcr suu fK'AC-1 fWCC-1 WCN'CJ WCH'C~1 N'JC-1 MS'LC-1 N1C: N7.C-) N1Cd N'pC-1 TICWGI MLPC~1

Huvuv

Heabb
sUUdvrsb

me/L)

SKnnd]!Y
Drivlurse
Wner

ss •...s-•sls

m8(LI

Apicullurd
9avdarsh

m8/LI

CDMG

Mmerial

Damaee
ScAOdudt

m8/l.)

px u 8.96 es-fl.5

specific Custlucurve mboLCm 819 1193 1115 166] 9]I 1610 00

D~ssohW Oxs'8cn rnBIL

Banum. OissolvW mg/L 1 p

Beryllmm. dismlvcd mp.'L 0.01 WO1 0.0100°L O.UIUO°` OOIUU01 0.0100p1 0.0100°1 0.0100° 0 U100°` O.Opa OI

COball. NSSVIrW m8/L 005

Chromium. d~swlrW rnBIL 01 001

Fluoride mg/L a 0 10

LiNium. dissvlrW mg~L J S

AnwmnS, drswlvcd mBIL O.U06

Thaemm, dissolvW mglL O.U01

Vamdmm, dsssolvW m8rt- 01

sdrer, dsssolvW mg/L 81 005

Nnmwim, dissolvW mg/L
I

5 0 S 0

Arscmc, dsssolrW mg/L 005 01 0.1

Bomv. dusolrW mg/L 0.]5 0.50

Ca0mium. Nssol.W mg/L O.Opy 0.01 U.01

Chlondr m8/L 1S0

CYwdc, h¢ mg/L 0.10

N
O

a~Wle rlf



TABLE GW-7 (continued)
LORENCITO CANYON IvIINE

QUALITY STANDARDS EXCEEDANCES -ALLUVIAL WELLS

arameter niu MAC-1 M'CC-1 WCWC-1 WCWG3 W'JC-1 JWI.C-1 WLC3 1WLCJ WLC4 WPC-I MCWC-1 TJLPC-1

Humav

HWW

Slaoduds

Im[/LI

Secondary
Drio4ing

WWer

Slandardr

mg/L)

Agricu4uN
Sundards

Img/L)

CDMG

Muerial

Damage
SlandarN

mglL)

7tiupwe ISCNI. mg/L

I.bromium. lout

vrnblr

mglL 0.1 0.1

Copper, dusolvetl mF0- 1 02 0.7

Caeducm~ip Q35'C umhoshm 836 1x43 ILB 1315 963 12T 1021 W

Iron, dissolrctl mF/1- 053 0.61 0.J 5.0

Iron, mW mg4

Iron, mul recovrnble mP'L

Hartlrcss as CaCO~ mF/L

Mercury, dnsolmd mp/L 0 W'_ 0.01

Mangamx dnwl.etl mFIL 0.605 0432 U300 0341 OWg 0.26] U03 0.2 U:

Mangarcsr. mul me/L

Wrnx u N, dusolvrd mg/L 1.0 10

Niaax u N, tlusolvrd eot/L 10.0

NimxMnrue u N,
dusolvetl

mg/L 10.0 100

Nm4l. dusolvrtl mgt 0.1 0.30 0.30

I•°4, dusohrd mg/L 0 OS 0 1 5 0

pN (hbl umn 8O 6 38.5 6.5-g S

Sa0wm Absorpuoe
Paou m Waxr

W/L

N

r•o«...n



TABLE GW-7 (continued)
LORENCITO CANYON MINE

QUALITY STANDARDS EXCEEDANCES -ALLUVIAL WELLS

Semdvry CDMG

Human Dnmhvi Mmerial

Nrahh Wvler ApicWwrvl Dvmaie
Audards 9vrdvda SlvaAUdf 9aodvds

Pvnmaer Umu M'AGI A1N'CC-1 MWCWGI AJWCN'C3 MN'JC-] MN7.C-1 MN'LG2 AJWLC-l MWLCJ MWPC-1 NTICKC-1 NTILPC-1 Imift.l ImpLl mill) Imi/LI

Svlenum, NSSOIvrd mgll. 005 0.03 0.03

Sulfvu: mplL 3]0 350 360 250

Radue. Ftl¢nblr mplL
ITDS) ali'C

TDS (CalaWa¢EI mF'L 810 6i0 89 661

Zinc. DUSOLW mpg 3 3 U

N
N

DL = Det:coon l'umi

ranee an
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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, MWJC-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 Appendu• 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 acalcium-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 (filterable residue).

All parameters required for analysis were compared with standards similar to windmill results.

The standards and results are listed in Table GW-7. The method detection limit was reported
greater than the Human Health Standards for beryllium 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, MWJC-1, MWLC-3 and MWPC-1. The secondary drinking water standard for sulfate was

exceeded in wells MWCWC-1, MWCWC-2 and MWJC-1. Sites MWCC-1, MWCWC-1,

MWCWC-2, MWJC-1, MWPC-1, and WMLPC-1 exhibited specific conductance values which

periodically exceeded the CDMG material damage standard of 700 µmhos/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 health 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 S l0 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 montlily
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 though 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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TABLE GW-S

LORENCITO CANYON MINE

QUALITY STANDARDS EXCEEDANCES -CONSOLIDATED ROCK AQUTFERS

aramerer

N'

IC

W

II

7W

10

7W

3C

W

II

1W

IO

1N'

ll

S1N'

IC

1W'

11

W

1U

1V

SC

W

51

7W

SU

W

6C

W

61

W

6U

Hiwao

Hedsb

Slanduds

Img/UI

Secondary
Iriog3og
Wasu

unduds

Img31.1

AgncWluW
5laadards

mg/LIl

CDMG

Material

Damage
SuMuda

Imgn,l

pH s u. 9.b 8 33 8.56 9.11 8.98 9.07 BJtl 8]b 6.5-8 5

Spemfic Cortlucmce wmhoa cm 1610 2090 1793 3300 IBaO 33b0 961 858 845 17W 3310 1]03 W

Diswlvy Oaygcn ppm

Banum. dsssohca mg/L 3 0

Beryllium. dissolved mg/L 0010°L OOOa 0.1

CohWr duwlvcd mBIL 005

Chrosmum, drswlrM mBIL 0 1 0.1

Fluondc mg/L d 6 b b 1 0 1.0

LNuwo, dissul. rd ma/L 3.5

MumooS. duwlvuf mgll 0009 0006

Thallmm. dnwlvW m8/L 0003

arudmm. diswlved mBIL 0 1

Silver. OUmlvcd m8/L 005

Alumwmn. dsswlvo0 svg/L 10.00 10.30 1500 1'_.30 5.0 50

ToW Altaluury mgR

carmm~e ~ ac0. man.

Bmarbomse a CeCO, re02

HydroadcuC~COs ma/L

Arx9m. Nswlrrd ma/L 0.05 0.1 0 I

Ooron. d~swlvM ma/L 0.]5 0.50
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TABLE GW-8 (continued)
LORENCITO CANYON MINE

QUALITY STANDARDS EXCEEDANCES-CONSOLIDATED ROCK AQUIFERS

uamner mo

W

IC

W

II

W

10

W

2C

W

21

IW
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JI

W

gC

W
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U

W
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51

M'

SU

W

6C

W

6I

M'

N

Nuavm

NeW1t

Suodarda

mg/LI

Saoodar3
Minting

Wetter

9audarda

Img/LI

ApicWlural
Slaodarsla

Irng/LI

CDMG

Marerial

Damage
9aodvds

Img/1.1

calcium dissolvW mg/L

Cadmium. dtssolvcd mylL O.WS 0.01

Ctlonde W2 250

CYaadc. hee m8/L 0.20

Ttiocyamu: (SCNI mg/L

Cimnuum. Tnvalcm mg/L

Chrammm Hcu.alem mg/L

Clvowum. mW

rccovev~le

mglL

Coppcr, dissolvcd mgR I 02 0.2

Cooducovtn. ®25'C NmhoUCm 930 2010 10]8 IP] J07 3g7] 910 Pa Bl ISR 16 ISa3 W

4on. dtssolvcd mg/L 2.31 0.85 31.10 071 I.W D.gO 12.30 S.Jb B.ld 13.10 I]t.W 30.80 O.l SU

Iron. mol myL

hoo tool rtcavenLle mg/L

Ilutlrcn u CaCO~ mg/L

Memwl, dusoly~ my/1. 0.003 0 01

Porusum dusolred mg/L

Magmsium, dismlved mg/L 3 EHU 0 aa6

Maoyaone, disrobed mg/L 0.302 07W 0lab O.OU 0.03 0.2 0 3

Mastgaaesc. mul mg/l.
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TABLE GW-8 (continued)
LORENCITO CANYON MINE

QUALITY STANDARDS EXCEEDANCES-CONSOLIDATED ROCK AQUIFERS

arameaer si4

W
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1W
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W
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W'

SC

W
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W
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1W
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C
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SU

W

6C

W
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M'

N
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HtaM

Sandals

mg/LI

Secmdary
Drinking
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mg/L)

AgncWlural
Saodardr
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CDMG

Malersal

Damage
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Img/L)
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dsswlvrG

o-gR

Nmogeo. ammom mg/L
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Mo-ate as N, dissolvrq mg/L 10.0

Nimu:/Nimn u N,
dissolveG
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gudswn. dissolved mgiL

Nnke4, dssolved mg/1. 0.1 0 20 0 20
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Interburden

Data was collected from each of the Interburden wells (MW-lI through MW-6I) 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-3I remained

dry during the 1996 baseline 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

is 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-SI. Exceedances for iron from

secondary drinking water standards and agricultural standards were detected in the samples
obtained from monitor wells MW-lI and MW-4I through MW-6I. Manganese standards for

secondary drinking water were exceeded in monitor wells MW-SI and MW-6I. Antimony
domestic standards were exceeded in monitor wells MW-lI and MW-6I. Lead and aluminum

standards were exceeded in monitor well MW-6I. Fluoride agricultural and human health

standards were exceeded in monitor wells MW~I and MW-6I. Total dissolved solids standards

were exceeded in monitor wells MW-lI and MW-4I. SAR levels ranged from 9.73 to 75.10.

Electrical conductivity ranged from 0.450 to 2.340 mmhos/cm, exceeding CDMG material damage
standards at MW-lI, MW-4I, MW-SI, and MW-6I. Wells MW-2I 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-SC 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

L~
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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-SC. 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-SC, 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~U, MW-SU 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 pI-I 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 MW~U, MW-SU and MW-6U. Exceedances for pH and manganese were

detected in wells MW-SU and MW-6U. Sulfate and total dissolved solids standards were exceeded

in well MW-4U. Lead and aluminum standards were exceeded in wells MW-SU 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 MW~U, MW-SU, 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 to be highest in the months of May, 7uly, 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

he 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)

Month

North Lake

8,810 Ft. MSL

Trinidad Airpott
5,740 Ft MSL

Lorenci[o

6,600 FL MSL

Lorencito

7,200 Ft. 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 1.46 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 1.07 1.17 1.25

October 1.31 074 0.90 1.01

November I.OI 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: Eztrapola[ion 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 [o 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.

Groundwater 475\December 9. 1996 3~
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Raton/Vermejo Formation aquifer and water-bearing zone characteristics were described by
Howard (198?) from slug tests performed in the formations. iVlethodology employed in that

investigation involved the testing of wells screened across several zones within [he same formation

and the values derived are thought to be representative of the entire formation. Values determined

via laboratory core analyses indicate a mean horizontal hydraulic conductivity (k,) value of 9.38

r 10'5 ft/day, and a mean vertical hydraulic conductivity (I:L) of 8.04 x ZO-5 ftfr/day. These values

are extremely low for sandstones (Heath, 1983). In addition, siltstone and shale were found

throughout [he site and are considered impermeable and semi-permeable layers that confine coals

and sandstones within the formation (Howard. 198?). Head differences in the aquifers would

seem to be the result of these confinins lavers.

In addition to laboratory analyses. Howard (1982) also performed field slug test; on wells installed

in the Raton/Vermejo Formations. These tests resulted in a ranee of K values from 1.07 x 10~

ft/day [ 0 0.119 ft/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

of0.119 ft/day is anomalous. This well is the oNy well completed in oNv coal. and is not thought
o be indicative of the entire formation. The mean value of the data presented by Howard indicates

a hydraulic conductivity of0.0408 tt/day. The population standard deviation is 0.392. and sample
standard deviation (n-1) is 0.0419. A summary of [his data is presented on Table GW-10.

TABLE GW-10

LORENCITO Cr1NYON MINE

AQUIFER TEST DATA

Well

No. A uifer

Aquifer
Thickness

T

e d/[[)

S

e d/fq

K

ie d/frly
K

ft/dae)

1 Vermejo-Raton 125.0 4L1 0.0028 0.33 OA44

2 Vermejo-Raton 238.5 212.0 0.1470 0.888 0.119

3 Vermejo-Raton 165.7 4.I1 0.0028 0.025 0.0034

4 Trinidad 50.0 5.46 0.0038 0.109 0.088

6 Vermejo-Raton 198.6 31.613 0.3890 0.20 0.028

7 Vermejo-Ramon 162.0 7.96 0.0194 0.17 0.023

9 Vermejo-Raton 220.' 35.3 0.0020 0.16 0.021

1l Raton 1875 0.143 0.00010 0.0008 0.000107

l4 Ratan

l apd/fr = 0.134 ft/day
Test not complete

From Howard, 1982)

Mean = 0.0408

a~n = 0.0392
axn' = 0.0419

T = Transmissivity
S = S[orativity
li = Hydraulic Conductivitc
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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 alluvial 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 (Map2.04.7-2). 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 m 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 alluvitun 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

monitoring events at the LC-I 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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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 ft/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
ft/da)

Standard Error

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

PC1 0.43 1.9337E-005

CC1 30.5 9.5843E-004

AC1 38.74 9.1286E-004

CWC1 31.80 4.0383E-004

CWC2 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 fdday. 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 alluvial wells within the permit area, and

an aquifer thickness of 7 feet (Lorencito wells, saturated thickness), the transmissivity can be

derived as:

T=K6

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
rte. This relationship is v~ = Ki/rte. 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 (Figttre 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 i~ltrate through the sandstones of the Poison Canyon, into the

overburden.

Examination of a flow net of the system (Figure GW-81, indicates that some of the recharge into

he 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 wells 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-lA). 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 10-6 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 0 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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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 Cituela 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 1Q6. 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 ft/day) (5 ft)
T = 6.85 ftZ/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 transmissiviry 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-lI)
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 installed 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~ and

MW-5) and at 100 feet in the boring for site 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-ti), 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-6I, 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 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 Interburden

thickness. Therefore:

T=Kb

T = ( 1.28 x 10-' ft/day) (5 ft)
T = 6.40 x 10-' fiz/day or 4.78 x 10-Z g/d/ft

Comparing this to the regional values:

T=Kb

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

L~
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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 magnimde 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 10"Z g/d/fr) [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)J/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 lOZ g/d/fr
to 0.14 g/d/fr.

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 (rte, and hydraulic conductivity (K). Seepage velocity represents the rate at which water

actually moves through the pore spaces. The relationship v,=Ki/ttt, 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)
I = 0.0055 ft/ft

nt=10%

Therefore:

v, = Ki/r4
vs = ( 1.28 x 10' ft/day) (0.0055 ft/ft)/10 %

v, = 7.04 x 10"5 ft/day or 2.56 x 10-Z ft/yr (for site-specific)
vs = ( 0.0408ft/day) (0.0055 ft!ft)/10

v~ = 2.24 x 10' ft/day or 0.82 ft/yr (from regional data)

u
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These velocities indicate that ground water seepage ranges from 2.56 z lOZ fr/yr to 0.82 fr/yr.
Transmissiviry 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 outcrops 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-S), indicates that some of the recharge is

discharged at the outcrop surface area via evapotranspvation. 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 (with the exception of SPLJC-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 conditions. 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-5,
and MW-6. The data indicates the flow direction to be to the east-northeast, with a gradient of

0.0078 ft/ft or 41.68 fr/mi. This tlow 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~-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:

T=Kb

T = ( 1.22 x 10' fr/day) (5 ft)
T = 6.10 x 10' ftZ/day or 4.56 g/d/ft
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T=Kb

T = (0.0408 ft/day) (5 ft)
T = 0.204 ft~/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 transmissiviry (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-4C)]/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.

Storativiry estimated by this method (Cooper, Pappadapoulous) was 9.93 x 106. 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 (rte, and hydraulic conductivity (IC). Seepage velocity represents the rate at which water

actually moves through the pore spaces. The relationship vs=Ki/ne, is utilized to determine this

value (Fetter, 1980). From the above analyses:

K = 1.22 x 10l ft/day (for site specific tests), 0.0408 ft/day (for regional values)

I = 0.0078 ft/ft

4=10%
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Therefore:

vs = Ki/rte
vs = 1.22 x 10' ft/day (0.0078 ft/fr)/10 h

vs = 9.52 x 10'' ft/day or 3.47 ft/yr (for si[e-specific)
v, = 0.0408 fr/day (0.0078 ft/ft)/ 10 9~

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 [he surrounding
Ra[on formation. The transmissiviry 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

fee[. Recharge to the underburden is via inflow from fractures or overlying units. Infiltration

ra[es for [his unit are anticipared as low. Discharse from this unit is anticipated as beine low.

Groundwater in the underburden is charac[erized as beine under confined condi[ions. 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 drilline through
alluvium (MW11 and MW-~) and at ]00 feet in the boring for site MW-6. No appreciable increase

in flow was noted during the drilling of [he underburden zone. All underburden Primero wells

were set in the sandstone immedia[ely below the Primero coal seam.

The potentiometric surface of the underburden was determined from data from wells MW-4, NIW-

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 Nlap ?.04.7-6.

Aquifer characteristics of the underburden were determined via slug tes[ing. A slug test was

performed in well MW-4U, and recovery of the well was moni[ored 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 1Q' to 10"6. A second well IvIW-6U was also tested.

This well has a sound of either cascading water or gas. According to the slue test results of this

well, [his ma[erial would have a hydraulic conductivity 5 [0 7 orders of magnitude higher [han any

of the other consolidated rock wells onsite. This da[a indicates either the in[erception of fracture

zone, or the releasing of gas [hrough the well. This data would not be considered as representative
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 transmissivity (T) by the equation T = Kb, where T is transmissivity, K is hydraulic
conductivity, and b is the aquifer thickness. Therefore:

T=Kb

T = (0.0408 ft/day)(1000 ft)
T = 40.8 ftZ/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, ]980). [n 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, [he 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 (rte, and hydraulic conductivity (IC). Seepage velocity represents the rate at which water

actually moves through the pore spaces. The relationship v,=Ki/r><, is utilized to determine this

value (Fetter, 1980). From the above analyses:

K = 0.98 ft/day (for regional values)
I = 0.008 ft/ft

ne=10%

Therefore:

yr = Ki/r1<
v, _ (0.0408 ft/day) (0.008 ft/ft)/10 %a

v~ = 3.3 x 10-' ft/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 acalcium-sodium bicarbonate type for the wells within

the alluvium, and asodium-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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