May 26, 1987

Mr. Lowell P. Braxton, Administrator

Mineral Resource Development and
Reclamation Program

Division of 0il, Gas & Mining

3 Triad Center - Suite 350

355 West North Temple

Salt Lake City, Utah 84180-1203

RE: Annual Report for 1986
Emery Deep Mine ACT/015/015

Dear Mr. Braxton:

CONSOL
\/

Consoliidation Coal Company
Mid-Continent Region
12755 Olive Boulevard

. St. Louis, Missouri 63141
(314) 275-2300 .

EEETE 1

JUi 0§ 1987 J

DiviSiln O
OIL, GAS & MINING

As requiréd by the Division, please find attached the 1986 Annual REport

for the Emery Deep Mine.

Should you require any additional informatioh on the above-referenced

report, please feel free to contact me.

Sincerely,

Sazors

e e

Nicolaus P. Neumann, P.E.
Group Leader - Permits

NPN:vms
Attachments (3)
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DIViSION OF
OIL, GAS & MINING

ANNUAL REPORT FOR 1986
EMERY DEEP MINE
PERMIT ACT/015/015

Submitted May 28, 1987



1986 ANNUAL REPORT
T0

State of Utah
Department of Natural Resources
Division of 0il1, Gas and Mining

3 Triad Center, Suite 350
355 West North Temple

Salt Lake City, Utah 84180-1203

(801) 538-5340

Operator: CONSOLIDATION COAL COMPANY

Mine Name: EMERY DEEP MINE

Mailing Address: 12755 OLIVE ST., ST. LOUIS, MO 63141
Company Representative: NICOLAUS P. NEUMANN

Permit No.: ACT / 015 / 015

Date of Permanent Program Permit: JANUARY 10, 1986
Quantity of Coal Mined (tonnage) 1986: 502,630 TONS

Attach Most Recent Certificate of Insurance. (Enclosed)

Attach Updated Mine Sequence Map. (Enclosed)

A11 monitoring activities during the report period must be
submitted with this report: (including, but not Timited to)

A.
B.
C.

0488R

Water Monitoring Data (Enclosed)

Precipitation Data (Not Monitored)

Subsidence Monitoring (Enclosed)

Vegetation Data (test plots) or Revegetation Success
Monitoring (includes interim and final)

(Submitted in Previous Report to D.0.G.M.)

Permit Stipulation Status
(None)



(coal)

CIRTIFICATE OF LIABILITY INSURANCE
Issued to: State of Utah
Department of Natural Resources
Division of 011, Gas, and Mining

THIS 1S TO CERTIFY, That the Hartford Accident & Indemnity Company

(Neme of Insurance Comparny)
of _ Hartford Plaza, Hartford, Conaccticut 06115

(hooe Orfice Address of Compary)
has issued to Consolidation Coal Company

(Neme of Permit Applicant)
Consol Plaza, 1800 Washington Rd., Pittsburgh Policy No. 1C CLR P12452E
(&ddress of Permit Applicant)
effective fram January 1, 19, 86 and contimuiing until cencelled,
nonrenewed, or changed as provided herein, wnich policy provides personal
injury and property demage insurance covering the obligations imposed tpon
such pernit applicent with regerd to Permit No. ACT/015/015 eccording

to provisicns of the coal mining and reclemation progren of Utah, (Uteh Ccde
Armotated 40-10-1 et seq.), specifically Section UMC/SMC 806.14.

Underwriting Agent: arsh and ‘Mclennan, Inceorporated

Corpany Nexme: Hartford Accident & Indemnity: Co. Fhone: £08/767-3837

Adcress: 123 Willian Street, New York, NY 10038

The gbove-nered insuresnce corpeny egrees to notify the Divisicn in writing
of amy substentive chenge in the sbove coverage, including cancelletion,
failure to renew, or other msteriel chenge. No change shall be effective
until at leest thirty (30) days after such notice is received by the Divisicn.

. The wndersigned affirms that the sbove information is true amd cooplete to
the best of his or her knowledge and belief, and that he or she is an
authorized representative of the above-ngmed {nsurance copany.

12-18-85 W@WW Frank Prentice Hapgood ~ Claims Attorney

(Dete, Signature, and Title of Authorized Representative of Insurance Cocpamy)

Signed and sworn to before me by -Frank Prentice Hapgood = this the. 2=
dﬂy YR IED ~ w NN 1922;/'

My Camission Expires: R -\l -RY




1986 N.P.D.E.S. REPORT SUMMARY

Permit No. UT0022616 - Emery Deep Mine

OQutfall 001 - Sedimentation Pond for Deep Pump Discharges.

The attached sheets summarize the effluent quality by month and
qguarter for 1986.

Qutfall 002 - Mine Yard Area

No discharges occurred during 1986.

Permit No. UT0022624 - Emery Surface Mine

Outfall FAC A

This outfall has not been constructed, thus no discharge
occurred during 1986.

Permit No. UT0024040 - Emery Mine Preparation Plant

Qutfall 001 & 002

These outfalls have had no discharges for 1986.



m POINT 001 OISCHARGES AT THE EMERY DEEP MINE FCR THE FIRST JUARTER 1934
IREPDRT PREPARED ON G4/29/87 AT 10:32:42
ARITHMETIC NUM3ER  NR.,
lPARAMETER MINIMUM  AVERAGE  MAXIMUM  UNITS  EXCEED MSMTS
POINT 001 FIRST QUARTER 19%5
lFLEJw INSPECTIONS Jed2 0499 1490  CFS N/ A 10
PH Tebd 342 STD UNITS 10
TOT SUSP SJLIDS 3 1244 21 MG/L 10
lOIL & SREASE Ce5 le6 540 4G /L 4
TOTAL IRON Oel3 0419 D421  MG/L 10
FLOW 065390 04640 1,223  MGD N/ A 19
TOT DISS SOLIDS 2534 2710 2862 4G /L 10
ISETTLABLE SOLIDS ML/L 0
NOTE: AVE DAILY TDS LOAD - 7Te2
'PUINT 001 JANUARY 1986
IFLDN INSPECTIONS Qo2 0482 2.82  CFS N/ A 3
PH 840 Bel STD UNITS 3
TOT SUSP SOLIDS 10 13.7 18 MG/L 3
OIL & GREASE 0e5 045 D45 MG /L 1
TOTAL IRON 0e18 0.19 020  MG/L 3
FLOW 04530 04530 0e530 MGD N/ A 3
TOT DISS SOLIDS 2828 2847 2852 4G /L 3
ISETTLABLE SGLIDS ML/L 0
NOTE: AVE OAILY TDS LOAD - 6.3
IPDINT 001 FEBRUARY 1986
FLOW INSPECTIONS Oe94 0e94 Je94  CFS N/ A 3
'PH Te8 340 STD UNITS 3
TOT SUSP SOLIODS 14 1647 21 4G/L 3
OIL & GREASE Oe5 0e5 0e5 MG /L 1
lTLJTAL IRON 0420 0420 Je21  MG/L 3
FLOW 0e608 04608 De603 MGD N/ A 3
TOT DISS SOLIOS 2557 . 2634 2634 MG/L 3
ISETTLABLE SGLIDS ML/L 0
NOTE: AVE DAILY TDS LOAD - 67
IPDINT 001 MARCH 1986
FLOW INSPECTIONS 0e91 lelb 1490 CFS N/ A 4
IPH Teb - 342 STD UNITS 4
TOT SUSP SJLIDS 3 “7 843 15 “4G/L 4
OIL & GREASE De5 248 5«0 MG /L 2
TOTAL IRJIN Oel3 017 020  MG/L 4
I FLOW 0e588 0e743 14228 MGD N/ A 4
TOT DISS SOLIOS 2534 2664 2734 “G/L 4
SETTLASLE SOLIOS ML/L o
I NOTE: AVE DAILY TOS LOAD - 343



DATA BY NPDES DISCHARGE POINT FOR THE EMERY DEEP MINE 10:33 WEDNESDAY, APRIL 29, 1987 1
FOR THE FIRST QUARTER 1986

i

FLOW = CALCULATED FLOW IN MILLION GALLONS PER DAY
CFS = FL3« IN CUBIC FEET PER SECOND AS MEASURED IN FIELD
E = EXCEEDENCE ’ d

i
e e ~—-—=—-——= POINT=001 -—1= ——- e

DATE TIME CFS FLOW PH TFE TSS OANDG T0S SS EPH: - ETFE ETSS EOANDG ETDS ESS COMMENTS
860115 Oe82 0530 8.0 0620 1340 . 2862 .

86011»> 0e82 04530 Sel Oe18 1840 0e5 2828 STD LABS
860131 0.82 04530 8el 0e20 1060 2852 !
860226 Oe94 0.608 8,0 0.21 1540 045 2557 . STD LABS
860226 0+94 0.608 749 0420 14.0 2662 :

850223 0e94 04608 7.8 0420 2140 2684

860312 091 0.588 8.0 020 40 2617
60312 Oe91 0.588 Teab Oel4 1540 0e5 2534 ! STD LABS
860324 091 0.588 8a0 0020 11.0 2134

860326 930 1490 1.228 842 0.13 3.0 540 2710 - UT HLTH

t



POINT 001 DISCHARGES AT THE EMERY DEEP MINE FOR THE SECOND QUARTER 1335
REPORT PREPARED ON 04/29/8T7 AT 10:33:03

ARITHMETIC NUMI3ER NR»

PARAMETER MINIMUM AVERAGE MAX ITMUM UNITS EXCEED MSMTS
POINT 001 SECOND JUARTER 19856
FLOW INSPECTIONS 007 D78 leb2 CFS N/ A 37
PH Te2 3e3 STD UNITS 12
TOT SUSP S3LIOGS 1 129 35 MG/L 12
OIL & GREASE Je5 2eb 5e4 MG/L 5
TOTAL IRON Je06 Oe.16 020 MG/L 12
FLOW 04045 0502 1047 MGD N/ A 37
TOT DISS SOLIDBS 2460 2747 2922 MG/L 12
SETTLABLE SOLIDS YL/L C.
NOTE: AVE DAILY TDS LOAD — 44
POINT 001 APRIL 1986
FLOW INSPECTIONS 0490 0«90 090 CFS N/A 3
PH Te3 3e3 STD UNITS 3
TOT SUSP SOLIDS 9 1443 19 MG/L 3
OIL & GREASE. Oe5 Oe5 De5 MG/L 1
TOTAL IRON 0«06 0415 0420 MG/L 3
FLOW 0582 De582 04582 MGD N/ A 3
TOT DISS SOLIDS 2460 2559 2672 16/L 3
SETTLAB3LE SOLIDS ML/L G
NOTE: AVE JAILY TDS LOAD — 642
POINT 001 MAY 1986
FLOW INSPECTIONS Oe09 Je58 1e57 CFS N/A 4
PH Te2 362 STD UNITS 4
TOT SUSP SOLIDS 3 1745 35 MG/L 4
OIL & GREASE 05 3e4 bet MG/L 2
TOTAL IRON 007 0e15 0420 1G/L 4
FLOW 0e058 Je375 1,015 MGOD. N/A 4
TOT DISS S3LIODS 2720 2821 2922 MG/L 4
SETTLABLE SOLIDS ML/L 0
NOTE: AVE DAILY TDS LOAD — 2.0
POINT 001 JUNE 1986
FLOW INSPECTIONS De07 Q.79 le62 CFS N/ A 30
PH Te8 - 3.1 STO UNITS 5
TOT SUSP SOLIDS 1 8e3 13 MG/L 5
OIL & GREASE Je5 28 50 MG /L 2
TOTAL IRON Oel0 0«16 D20 MG/L 5
FLOW Je045 D511 le047 MGD N/ A 30
TAT DISS SOLIDS 2738 2801 2836 1G/L 5
SETTLABLE SOLIDS ML/L a
NOTE: AVE DAILY TDOS LGOAD - 4.9



DATA BY NPOES DISCHARGE POINT FOR THE EMERY DEEP MINE 10:33 WEDNESDAY, APRIL 29, 1987 1
FOR TH{E SECOND QUARTER 1986

FLOW = CALCULATED FLOW IN MILLTON GALLONS PER DAY
CFS = FLOW4 IN CUBIC FEET PER SECOND AS MEASURED IN FIELD
E = EXCEEDENCE

———————————————————————————————————————————————————————————— POINT=00}! —-———-—-—————mm—————— ——em e — e

JATE TIME CFS FLOW PH TFE TSS CANDS T0S SS EPH ETFE ETSS EQANDG ETDS ESS COMMENTS
360410 0e90 04582 Bel 0.20 15.0 2460 .

860410 0490 04582 T8 006 1940 Ge5 2546 STD LABS

360422 0490 0.582 8e3 0e20 9.0 2672

860506 Be2 007 3.0 be4 2720 UT HLTH

860528 0e09 04058 3e0 020 150 2832

860523 . 0409 04058 Te2 D013 1740 05 2808 STD LABS

860530 057 0.368 8e2 020 35.0 2922

860531 1457 1.015

860601 0e28 Oe181

860602 Oe84 0e543

860603 1435 0e873

860604 Oe36 06233

860605 162 1.047

860606 0e31 06200

860607 129" 0e834

860608 le46 De 944

860609 Osl4 04090

8600610 O0e73 Oe4T2

860611 le34 Oe866 .

860612 0607 04045 Ba0 Oel0 540 540 2798 UT HLTH

860613 1.38 068932 \

860614 0e39 0e252 \

860615 0.70 0e452 ’ \,\

860616 0692 0595

860617 Oe46 06297

860613 GeT2 0e465

860619 1e19 0769 T8 Osll Oe5 Oe5 2738 STD LABS

860620 0e93 04601

860621 Oelb 00103

860622 1.37 0885

860623 - 0012 0078

800624 0693 06601

860625 le26 Oe814

860626 0e23 Oel49 8ol 0620 1840 2796

860627 Oe706 04491 Te9 0620 100 2836

860628 0697 0s627 Te9 0420 860 2836

860629 le23 0s4795 .

8606390 Oel9 00123



POINT 201 DISCHARGES AT TH: EMERY DEEP MINE FOR
REPORT PREPARED ON 04/29/87 AT 10:33:21

ARITHMETIC

PARAMETER MINIMUM AVERAGE MAX TMUM
POINTY 001 THIRD QUARTER 1986
FLOW INSPECTIONS 000 Ce52 1.48
PH . Ta3 3a4t
TOT SUSP SOLIDS 1 445 11
OIL & GREASE Oe5 2e7 50
TOTAL IRD3N Qe 04 Jels D420
FLOW D006 0e373 04957
TOT DISS SJLIDS 2701 3187 3B73
SETTLABLE SOCLIDS

NOTE: AVE DAILY TOS LOAD - 48
POINTY 001 JULY 1986
FLOW INSPECTIONS lea2 1le4s let?
PH Te3 Be3
TOT SUSP SALIDS 1. 4e6 a
OIL & GREASE: leb 3.3 50
TOTAL IRON D604 Del3 D20
FLOW 069183 0942 De950
TOT DISS SOLIOBS 2701 2741 2812

SETTLABLE SOLIDS
NOTE: AVE DAILY TDS LOAD EXCEEDED - 10.38

POINT 001 AUGUST 1986
FLOW INSPECTIONS 008 008 Je08
PH Be2 Be3
TOT SUSP SOLIDS 3 S5e7 11
OIL & GREASE OeS O0e5 045
TOTAL IRON 0405 Oel5 D620
FLOW 0e052 06052 04052
TOT DISS SOLIDS 2942 3022 3082
SETTLABLE SOLIDS

NOTE: AVE OAILY TDS LOAD - 0.7
POINT 001 SEPTEMBER 1986
FLOW INSPECTIONS 000 0e44 1e48
PH Be0 - Bes
TOT SUSP SOLIDS 2 T 446 7
OIL & GREASE le2 3.1 540
TOTAL IRON 0«05 0s13 0420
FLOW 04006 Oe324 Je957
TOT OISS SOLIDS 3686 3757 3878
SETTLABLE SULIDS

NOTE: AVE DAILY TOS LOAD - 343

THE

UNITS

CFS
STD UNITS
MG/L
MG/L
MG/L
MGD
MG/L
ML/L

CFS
STD UNITS
MG/L
MG/L
MG/L
MGD
MG/L
L/L

CFS
STO UNITS
MG/L
MG/L
MG/L
MGD
MG/L
ML/L

CFS
STD UNITS
MG/L
MG/L
MG/L
MGD
MG/L
ML/L

NUUMBER
EXCEED

N/ A

N/ A

N/ A

N/ A

N/A

N/A

N/A

N/ A

THIRD QUARTER 19385

NK »

MSMTS

33
10
11

11
34
11

o pNDP P

O L =W W W

[

QPN SN
~



DATA BY NPDES DISCHARGE POINT FOR THE EMERY DEEP MINE 10:35 WEDNESDAYs APRIL 29 1987 1
FOR THE THIRD QUARTER 1986

FLOW = CALCULATED FLOA IN MILLION GALLONS PER DAY
CFS = FLIW IN CUBIC FEET PER SECOND AS MEASURED IN FIELD
€ = EXCEEDENCE

——————————————————————————————————————————————————————————— POINT=00] --—=--—— e mr e — e m—— e — - —————=

OATE TIME CFS FLOW PH TFE TSS OANDG TDS SS EPH ETFE ETSS EOANDG ETDS ESS COMMENTS

300701 le4?2 0.918

800729 le4? 04950 Te3 0el0 0«5 le6 2101 STD LABS

800729 le47 06950 843 0420 Te0 2702

860729 Lea7 0950 S.1 004 3.0 5e0 2812 UT HLTH
860731 Be3 0620 840 2150

860307 0403 04052 Bae2 0e20 11.0 2942

8ouill 0+08 0,052 862 0420 3.0 30382

8o6uill 0.08 04052 B8e3 0e05 3.0 05 3042 STD LABS
860902 0«00 Be4 0620 645 3686

360703 0,00

Bo0OI04 Oe68 0439

B&0O904 0e68 06439 0e07 3.0 5«0 3708 UT HLTH

360905 Oebb 0e427

8002006 0430 Del94

300907 le24° 04801

860203 0.03 0.019

860909 0,00

360910 0405 0.032

360711 1e48 06957

goYIl2 0663 0,407

860713 0.01 06006

860314 0e72 0e465

350915 0«85 0e549

360316 0001 0.006

860917 0600

B50918 ) Oe23 Oe 149

860919 1e32 0«853

860920 0404 0.026

Bo0321 Q0«26 0s168

860922 De82 0530

860923 002 00173

Bo0924 0623 0149

860925 120 0e776

860920 0.03 0.019

850227 0e72 Oe465

860923 0e66 Oe427

80923 0.02 0.013

B8o0930 0632 Q.207 340 0405 140 1a2 3756 STD LABS

460932 0e32 0207 B8e3 0e20 240 3878



POINT 0201 DISCHARGES

AT THz EvMERY DEEP

AINE

REPORT PREPARED ON 04/29/87 AT 12:33:35

PARAMETER MINIMUM
POINT 00i

FLOW INSPECTIONS 0eJ0
PH Te7
TOT SUSP SJLIDS 1

JIL & GREZASE Deb5
TOTAL IRUN De05
FLOW 0.213
TOT OISS S3LIDS 2534

SETTLABLE SOLIDS

NOTE: AvE DAILY TDS LOAD -
POINT 001
FLOW INSPECTIONS 000C
PH Bel
TOT SUSP SOLIEIDS 1
OIL & GREASE De5
TOTAL IRON 0«06
FLOW De013
TOT OISS SOLIOS 2684

SETTLABLE SGLIDS

NOTE: AVE DAILY TOS LOAD -
POINT 0UIL

FLOW INSPECTIONS 3400
PH 3e0
TOT SUSP SOLIDS 4

OIL & SREASE

TOTAL IRIN 0405
FLOW 0013
TOT DISS SOLIDS 3616

SETTLA3LE SOLIDS

NOTE: AVE DAILY TDS LOAD
POINT 001
FLOW INSPECTIONS 0«00
PH Te9
TOT SUSP SOLIDS 1
OIL & GREASE 204
TOTAL IRON 0405
FLOW
TOT DISS SJLIOS 3952

SETTLARLE
NOTe:

50LI0S
Ave DAILY TDS LOAC

ARITHMETIC

AVERACE

Ceds2

a7
le4
De15
De310
3737

-

3¢6

De46

240
Oe5
Os15
0320
34561

Ted

NOVEMBER

Oe39

MAX IMUM

FOURTH QUARTER 1926

JCTOBER 1936

1736

020
1002
3734

UNITS

CFS

STD UNITS
“G/L
AG/L

MG/L

46D

MG/L

ML/L

CFS
STD UNITS
1G/L
4G/L
MG/L
MG D
1G/L
ML/L

CFS
STD UNITS
MG/L
MG/L
MG/L
MGD
MG/L
ML/L

CFS

STD UNITS
4G/ L

MG/L

MG /L
GO -

MG /L

ML/L

FOR THEZ FOURTH QUARTER

NUMBER
EXCEED

N/ A

N/ A

N/ A

N/ A

N/A

N/ A

N/A

N/ A

19-0

N

N .

MSMTS

N}

DN LN 00 0
P

(@]
&

O W N W= WL
i

=

QO wNWwWwO WL W
g

O WO W W W



DATA BY NPDES DISCHARGE POINT FOR THE EMERY DEEP MINE 10:36 WEDNESDAYe APRIL 294 1987 1
FOR THE FOURTH QUARTER 1986

FLOW = CALCULATED FLOW IN MILLION GALLONS PER DAY
CFS = FLOW IN CUBIC FEEY PER SECOND AS MEASURED IN FIELD

€ = EXCEEDENCE 2
e e~ POINT =001 ~mm————— — ——————
DATE TIME CFS FLOW PH TFE TSS OANODG 105§ SS EPH ETFE ETSS  EOANDG ETDS ESS COMMENTS
361001 1«25 0e808 Be3 0.20 140 3856
861002 0e12 04078
861003 006 00039
8361004 0.06 0039
861005 0.18 Oells
3610006 1.42 0.918
361007 0el7 0ell0
361008 0.53 0e343
861009
361010 0e44 06284 8e3 0420 440 3842
361011 0«56 0e362
B6lol2 0490 06582
361013 0.03 0.019
861014 0400
361015 0.06 0039
361016 1455 1.002
861017 Oull 0071
B6l018 0.00
361019 1463 14053
861020 De26 Q0el68
361021 0.02 0,013 \
861022 0e26 0.168 \
861023 1e52 04982 .v
361024 008 04052 )
861025 _ 0.02 04013
861026 0.20 0el29
861027 0425 0.162
861028 1450 0969
861029 0.10 0065
361030 0e49 0317 8e2 0.06 1.0 05 2684 STD LABS
861031 B Ce09 0.058
361101 027 O0el75
361102 1455 1.002
861103 O0.11 0.071
361104 0429 06187
361105 096 04620
861106 0602 0.013.
361107 1011 0e717
361108 0405 04032
361109 000
01110 090
doilll D+00
sellle Deb 8 0e439
361113 0e02 Jed13
iolllea 0e02 0.013
solllb 0.91 94583
36lllo 0e38 Je246
Helll? D404 0.026



DATA BY NPDES DISCHARGE POINT FOR THE EMERY ODEEP MINE 10:36 WEDNESDAY, APRIL 29, 1987 2
FOR THE FOURTH QUARTER 1986

FLOW = CALCULATED FLOW IN MILLION GALLONS PER DAY
CFS = FLOA IN CUBIC FEET PER SECOND AS MEASURED IN FIEL
E = EXCEEDENCE <

——————————————————————————————————————————————————————————— POINTS00] =—mmmmm e e e e ——— ——-

DATE TIME CFS FLOW PH TFE 1TSS OANDG TDS SS EPH ETFE ETSS EOANDG ETDS ESS COMMENTS

361118 003 06019

dolll9 0002 06013 B8e2 0405 1540 3616 e STD LABS
361119 - 0402 0a013 B840 0620 40 3682

361120 OeB87 00562

361121 1.07 Qaeb92

461122 0.00

Boll23 0.00 B8el 0420 440 3704

doll24 le24 0801

461125 0620 08129

361126 Oe21 0s136

861127 0e09 04058

361128 0e75 04485

861129 : 1el0 0Ol7il

861130 0e02 04013

361201 0.00

861204 7«9 0420 3.0 3952 .

dol2l8 840 0405 05 2e4 4156 STD LABS INST Q=0e54CFS
golzle B840 0420 1.0 4142

861219 INST Q=4421CFS



EMERY DEEP MINE - MONITORING WELL DATA

The following monitoring wells were sampled in 1986. The summary of the
data follows:

Well Name Water Bearing Unit(s)
Bryant Upper Ferron S.S.
Emria 2 Bluegate Shale

Upper Ferron S.S.
Middle Ferron S.S.
Lower Ferron S.S.

Kemmer Lower Ferron S.S.
Lewis Upper Ferron S.S.
TP Upper Ferron S.S.
USGS 1-2 Upper Ferron S.S.
7 Lower Ferron S.S.
TI Blue Gate Shale

CSPRG Upper Ferron S.S.




SAZIY MINE SROUNDWATER MONITIRING REPIRT L4207 AEDNEZSOAY. 4PRIL

l I ALL JATA FROM 360101 THROUGH Rs61231
WATER ZEARING UNITS: AL=UITIHUPAH ALLJVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UP2ER FERRON SS M=9IDILE FERRON SS L=LIWER FERRCON SS
NCTE ON wATS2 JEPTH: NIGATIVE VALUE INDICATES A FLOWING wWELL
I MINITIRING AREA = 4ELL=T1 WATER BEARING UNIT =3G
I 010CT36
AATER DEPTH
WATER LEVEL ELEV
SP COND - LAB 26000
I PH - LAZ Te2
T0S 239570
ACIDITY,TaT 000
ALKALINITY(CACO3)
TOTAL 459400
NONCARBONATE 0«00
ANIONS
HC33 55998
ca3 0400
cL 21200
S04 16000
NG3(N) Ge05
CATIONS
NA 657000
K 6100
I CA 40400
MG 435400
FEsTOT T«60
MN Je04
TRACE IJNS
l as
8
3A
co
CR
l cu
HG
MO
NI
P8
SE
SR SelS
IN
OTHER [INS
AL
I F O0e72
FEeDISS 0«00
S 0«00
NH3 {N)
NO2 (N) 0«05
P-JRTHO 007
PeTAT
S102 4020
CALCULATED DATA
HARINESS 2800
I NC HARDNESS
SAR 54
IONIC RATIOS(%)
NA+K . .. Ba - R
CA 6
MG 10
HCO3+CO3 3
cL 2
S04 96
TOS{SUM) 242470
TOS(SUMY/SP COND Qe93
TOS{(CALC) 2396244
TOS/THS(CALC) 100
I TOTAL CATIONS 343430
TOTAL ANIOINS 343433
CAT-AN 3ALANCE -0e70
| ,

29

1387



TMIRY MINE SACUNIwWATER UON[TIRING REPORT 14:07 AEDNESDAY,

. S33 ALL DATA FR0OM 369101 THROUGH 351231
HATER BEARING UNITS: JAL=UITCHUPAH ALLJUVIUM CAL=CHRISTIAN3SEN ALLUVIUM BG=BLUEGATE SHALE
USUPPER FERRON SS M=MIDILE FERRIN SS L=LIWER FERRON SS
I NOTE ON WATZR DEPTH: NzZGATIVE VALUE INDICATES A FLOWING WELL
MINITIRING ARZA = AELL=T1 wATER 3EARING UNIT =36
——————————me o STATISTICS ———mmmmmm—
l MEAN AIN MAX N STD
AATER DEPTH Qa0
WATER LEVEL ZLEV 1 0.0
SP COND - LA3S 26030 25900 26000 1
PH - LA3 762 Te2 Te2 1.0
TDS 2395740 23957.,0 23957.0 ° 1.0
ACIDITY,TOT 0.00 0400 0400 1.00
ALKALINITY(CACQO3)}
TOTAL 459400 459400 459400 1.00
NONC ARBONATE 2+20 000 0.00 1.00
ANIONS
HCO3 559,98 559,93 559498 1.00
co3 0. 00 0«00 0400 - 1,00
cL 212400 212,00 212400 1.00
S04 16000 16000 16000 - 1.00
NO3(N) 0405 005 0.05 | 1.00
CATIONS
NA 657030 6570400 6570400 1,00
K 61400 6100 61400 1.00
I Ca 4044 00 404,00 404400 1.00
MG 435,00 435,00 435400 1.00
FE,TOT 7460 7.60 760 1.00
MN 0404 0404 O0+04 1.00
TRACE IQNS
I AS 0e0Q0
B ‘ G.00
BA 0.00
co 0.00
CR 000
I cu 0.00
HG Ge00
MO 0.00
NI 0.00
PB 0400
l SE .00
SR Sel5 Sel5 515 1.00
IN . 0600
OTHER IONS
AL ‘ 0.00
I F 0a72 0.72 QT2 ¢ 1.00
FE4DISS 0. 00 000 000 1.00
S 0.00 0.00 0.90 1.00
NH3(N) 0400
NO2(N) 0.05 0405 0405 1.00
P—ORTHO 0.07 0407 007 100
PyTOT 0.00
S102 4420 4420 4920 1.00
CALCULATED OATA
HARONESS 2800 2300 2800 1
NC HARDNESS 0
I SAR 54 54 54 1
IONIC RATIOS(%)
NA+K . 34 84 84 - 1
CA 6 6 3 1
l MG 10 10 10 1
HCO3+C03 3 3 3 1
cL 2 2 2 1
S04 96 96 96 1
TOS{SUM) 24247 40 24247.0 2424740 1.0
TOS(SUM) /SP COND 0.93 0493 De93 1.00
TOS{CALLC) 239624 2396244 2396244 1.0
TDS/TOS(CALC) 1. 00 1.00 1.00 1.00
' TOTAL CATIONS 343430 343.30 3143430 1.00
TITAL ANIONS 348433 348,33 348433 1,00
CAT-AN 3ALANCE -0e70 -0.70 -0e70 1.00

APRIL 29,

1937

~N



WATER BEARING UNITS:
Us=UPPER FERRON SS
NQTE ON WATER DEPTH:

ZMERY MINE GROUNDWATER MONITORING REPORT

FIR ALL DATA FROM

SEEeR

JAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN
M=MIDOLE FERRON SS
NEGATIVE VALUE INDICATES A FLOWING WELL

860101 THROUGH 861231

ALLLVIUM
L=LOWER FERRON SS

14207 WEDNESDAYs APRIL 2%, 1987

MONITORING AREA =QEEP MINE WELL=EMRIA2 WATER SEARING UNIT =BGUML

BG=BLUEGATE SHALE

15

———————————— -— RAW DATA
13MARB6 24JUNB6 04SEPB& 1S5SEP86 23DECB6

WATER DEPTH 24 40 2667 23.5 191
WATER LEVEL ELEV 505843 60556 6058.8 606342
SP COND - LASB 5000 ’ 4710
PH - LAB 700 b5e8
T0S 478640 44730
ACIDITY,TOT 3.00 0«00
ALKALINITY(CAZO3)

TOTAL 414400

NONC ARBONAT S 0«00 000
ANIONS

HCO3 503.86 505.08

ca3 0400 0400

cL 50400 53400

S04 310000 310000

NO3(N) 083 Qe24
CATIONS

NA 243,400 249.00

K 19,00 20600

CA 488400 452400

MG 466400 49100

FEoTOT 0.00 0.05

MN 030 0+03
TRACE IONS

AS

8

BA

cD

CR

Ccu

HG

MO

NI

PB

SE

SR 440 455

IN
OTHER IONS

AL

F De36 0.3%

FE$DISS 0.00 3+ 05

S 0e20 0.00

NH3{N)

NOZ(N) 0,01 0001

P—ORTHO 0408 0.03

Py TOT

SI1a2 350 3.60
CALCULATED DATA

HARDNESS 3138 3150

NC HARDNESS

SAR 2 2
IONIC RATYOSIY)

NAEK 1S 15,

CA 33 3a

MG 52 54

HCG33+C0O3 11 11

cL 2 2

S04 a7 87
TDS{SUM) 487%.9 48T %04
TOS(SUM) /SP CIND Oe98 1.03
TNS{CALC) 46237 461746
TDS/TOS(CALD) 1.04 Qe97
TOTAL CATIONS 73497 T4629
TOTAL ANIONS T4e29 T4e35
CAT-AN 3ALANCE ~J3s20 Ce00



TMERY MINE

WATER BEARING UNITS: JAL=JUITCHUPAH ALLUVIUM

U=UPPER FERRON SS
NOTE ON W~ATER DEPTH:

SROUNDWATER MONITORING REPORT
FJI ALL DATA FROM 863101 THRJUGH 361231

M=MIDOLE FERRON SS

CAL=CHRISTIANSEN ALLUVIUM
L=LOWER FERRQON SS

14:07 WHEDNESDAY,

3G=BLUEGATE SHALE

NEGATIVE VALUE INDICATES A FLOWING WELL

P
TEFEFE

MONITORING ARTA =0ZEP MINE WELL=ZMRIA2 WATER 3EARING UNIT =BGUML

———————————— STATISTICS
MEAN “IN MAX

WATER QEPTH 233 19l 2667
WATER LEVEL SLEV 5059 .0 6055406 606362
SP COND - LAS3 4355 4710 5000
PH -~ LA3 6e9 58 7.0
TOS 4629 «5 447340 473640
ACIDITY, TOY 0420 0400 0400
ALKALINITY(CACQG3)

TOTAL 41400 41420 414400

NONC ARBONATES 0«00 0«00 000
ANIONS

HCO3 504e 4T 5034986 505408

cas 0e 00 0.00 000

cL 51e50 5000 53400

S04 310030 3100600 3100600

NO3(N) 0e53 Ce24 0.83
CATIONS

NA 248450 248400 249 .00

K 19450 19.00 2000

CA 470400 45200 488,00

MG 478450 466400 491400

FE,TOT 002 0400 0«05

MN Oelé 0«03 0«30
TRACE IONS

AS

B

BA

cD

CR

cu

HG

M0

NI

PB

SE

SR babd 440 4e55

IN
OTHER IOGNS

AL

£ Qe¢35 0435 Nelé

FEWODISS Oe 02 0400 0.05

S Oel0 Q.00 De20

NH3(N)

NOZ{N) 0.01 001 0.01

P—-0ORTHO 04 25 Je03 O.08

PsTOTY

SI02 3455 3450 3460
CALCULATED DATA

HARDONESS 3144 3138 3150

NC HARDNESS

SAR 2 2 2
IONIC RATIOS(X

NA+K. . . 15 15 15

CA 32 30 33

MG 53 52 54

HCO3+C03 11 11 11

cL 2 2 2

S04 . 37 37 ar
TDS(SUM) 43771 4BT %ok 48799
TDS(SUN)/SP CIND 101 D98 1.33
TOS(CALC) 462047 4651746 462347
TOS/TDS(CALC) 1.00 097 104
TOTAL CATICNS Tael3 7397 T4e29
TOTAL ANIONS T4e32 T4 629 T4e35
CAT-AN SBALANCE Q610 -De20 0«20

N

NVON

NNNNNN

N
L]
o

* 2400

240
2000

2.00
2+00
2400

0.86
0«00
2412
0400
Qe 42

0e71
GaT71
25646
17.68
Oe 04
Oel9

Oell

0001
0. 06
Oel4

0400
O 04

007

Q

OOONNO

Oe04

".3
0«05

0623
0404
Oela

APRIL 29,

19437

16



EMERY MINE GROUNDWATER MONITORING REPORT
FAR ALL OATA FROM 360101 THROUGH 861231

WATER BEARING UNITS: JAL=QUITCHUPAH
U=UPPER FEQRON SS
NOTE ON WATER DEPTH:

MONITQRING AREA

WATER DE°OTH
AATER LEVEL ELEV
SP COND - LA3

PH - LAB

T0S

ACIDITY.TOT

ALKALINITY{CACO33)

T3TAL

NONCAR3ONATE
ANIONS

HCO03

ca3

cL

S04

NO3 (N)
CATIONS

NA

TRACE IONS
AS
3
BA
)]
cR
tu
HG
“0
NI
PB
SE
SR
N
OTHER TONS
AL
F
FEeDISS
s
NH3 (N)
ND2{)
P-ORTHO
P,TOT
s102
CALCULATED DATA
HARDNESS
NC HARDNESS
SAR
IONIC RATIOS(X)
NA+K
CA
96
HCO3+CO3
L
S04

TDS (Su4)
TOS(SUM) /SP COND

TOS{CALC)
TDS/TOS(CALC)

TOTAL CATTIONS
TOTAL ANIONS
CAT-AN 3ALANCE

ALLUVIUM CAL=CHRI
M=MIDDLE FERRON SS

STIANSEN ALLUVIUM
L=LOWER FERRON SS

14:07 WAEONESDAY,

BG=BLUEGATE SHALE

NEGATIVE VALUE INDICATES A FLOWING WELL

ok e
FEREN

—————————— — RaAW
124AR86 24JUNB6
-32.0 -32.0
631647  6316e7
1080

8.5

61140

0400

1610

Deb6
0«06
0.00

D401
0.05

65
12

88

48
47

75248
0.70

6381
Oe 36

10489
1717
3640

53.0
Oe2
Q400

0«00

5130
1C4400
F610

8400

441400

250400

0.75
8400
3430
5400

619400
102000

005
1020400

Oel2
005

23
209

49
47

2877.8

0666
132473
-99400

=DEEP MINE WELL=KEMMER WATER BEARING UNIT =t

APRIL 29,

1937
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SMERY MINE GROUNDWATER MONITIORING REPORT

/ 14:07 WEONESDAYs APRIL 29, 1987 35
FOR ALL DATA FROM 360101 THROUGH 861231

WATER BEARING UNITS: JAL=QUITCHUPAH ALLUVIUM
USUPPER FERRON SS

CAL=CHRISTIANSEN ALLUVIUM
M=MIDDLE FERRIN SS L=LOWER FERRON SS

BG=BLUEGATE SHALE

!

NQTE ON WATSR DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

PR,
FETEX

MONITORING AEA =DEEP “INE WELL=KEMMER WATER BEARING UNIT =L

== m————————a STATISTICS ———m-————m——
MEAN MIN MAX N STD

WATER DEPTH ~32.0 ~32.0 -32.0 3.0 0«0
WATER LEVEL ELEV 63167 631647 631667 3.0 040
SP COND - LA3 1030 1280 1080 1
PH - LA3 30.8 345 5340 20 31.5
T0S 3056 0e2 6110 2e0 4319
ACIDITY,TOT 0600 000 000 2,00 0«00
ALKALINITY(CACO3)

TOTAL 0,00

NONC ARBONATE 0«00 0400 0400 2.00 000
ANTONS

HCO3 225470 22570 225470 1.00

ca3 63430 34480 91.80 2,00 40631

CcL 60650 1700 104,00 2400 61le52

S04 11955 9.10 230400 2400 156420

NO3{N) Oe 04 0«04 0«04 1.00
CATIONS

NA 218400 218400 218400 1.00

K 4e 30 400 4400 1,00

CA 8400 8400 800 1.00

MG 9 50 8400 11.00 2.00 2412

FEoTOT De21 021 Oe21 1.00

MN Oe01 0.01 0«01 1.00
TRACE IONS

AS 441.00 441400 441 .00 1.00

B . 0400

BA 2504 00 250400 250400 1.00

co 000

CR 0,00

cu 000

HG 000

MO Q.00

NI 0e75 0.75 1,00

PB 0.00

SE 8.00 8400 1,00

SR 2420 1«10 2400 1656

IN 500 5«00 1.00
OTHER TIONS

AL 619.00 61900 1«00

F 510633 Oeb6 2.00 720678

FE#DISS 0+ 06 0«06 1«00

S 0402 0«00 200 Oe04

NH3(N) 0«00

NO2Z2(N) 510400 0.01 1020400 200 721624

P-ORTHO 005 005 0«05 1.00

Py TOT Oel2 Oel2 Oel2 100

sI102 1l.77 0.05 3.50 200 2044
CALCULATED DATA

HARDNESS 44 23 65 2 30

NC HARDNESS 209 209 209 1

SAR 12 12 12 1
IONIC RATIOS(X)

NA+K . as 88 as. 1

CA 4 4 4 1

MG 8 8 8 1

HC03+C03 49 48 49 2 1

cL 26 S 47 2 30

S04 25 3 47 2 31
TDS{SUM) 181543 75248 2877.8 240 1502 «6
TOSI{SUM)/SP COND Oe70 070 Oe70 1,00
TOS(CALC) 6381 638e1 6381 1.0
TDS/TDS(CALC) 0e 96 G996 Oe96 1.00
TOTAL CATIONS Se77 Oeb6 1089 2400 Te24
TOTAL ANIONS Tle 45 10417 132.73 2400 86667
CAT—AN 3SALANCZ ~47+30 =99.,00 340 2,00 T2e41



:

WATER BEARING UNITS:
U=UPP ER

MONITORING AREA

ZMERQY MINE GROUNDWATER MONITIRING REPORT
FJR ALL DATA FROM 360101 THROUGH 3861231

JAL=JUITCHUPAH ALLUVIUM

FZRRON SS

M=MIDOLE FERRON SS

PRy
FREFF

CAL=CHRISTIANSEN ALLLVIUM

14:07 AEONESDAY,

3G=BLUEGATE SHALE

L=L3WER FERRQON -SS
NQOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FLCTWING WELL

=DEEP MINE WELL=LEWIS WATER 3EARING UNIT =U

——————————————— RAW DATA- m— e e e
02MAYB6 24JUNSBE O04SEPS6 15SEP86 18DEC86

WATER DEPTH 257 .6 26345 26743
wATER LEVEL ELEV 5760 9 57550 575142
SP COND - LA3 1510 1500
PH - LA3 845 3.3
™S 88740 90340
ACIJITY,TOT 0400 0.00
ALKALINITY(CACO3)

TOTAL 307.00

NONC AR BONATE 0.00 0.00
ANIONS

HCO3 326496 374454

co3 18,00 0.00

cL 31.00 44400

S04 370400 380.00

NO3(N} 0403 0.02 '
CATIONS

NA 342 .00 334,00

K 1,00 2.00

CA 4400 4400

MG 1.00 1.00

FE,TOT 0.00 005

MN 0400 0400
TRACE IONS

AS

8

BA

co

CR

cu

HG

MO

NI

P3

SE

SR 0460 0.65

IN
OTHER I3NS

AL i

F 0487 0«86

FEZDISS 0400 0.00

S 000 0.00

NH3(N)

NOZ(N) 0400 000

P-ORTHQO 0405 0e 06

P,TOT

s102 4410 4460
CALCULATED DATA

HARDNESS 13 14

NC HARDNESS

SAR 40 39
IONIC RATIOS(%)

NA+K . . 98 98

CA 1 1

MG 1 1

HCO3+C03 41 40

cL 6 8

S04 53 52
TOS{SUM) 109940 114540
TOS(SUM)/SP CIND 073 0e76
TOS(CALC) 932,.8 3546
TOS/TDS{CALC) 0495 0495
TOTAL CATIONS 15.18 14486
TOTAL ANIONS 1459 15+34
CAT-AN BALANCE 2400 -le60

APRIL 29

Lse7



SMERY MINE GROUNDWATER MONITORING REPOIRT

l 3R ALL DATA FR(OM 360101 THROUGH 861231
WATER ZEARING UNIT3: JAL=JUITCHUPAH ALLJVIUM CAL=CHRISTIANSEN ALLUVIUM 8G=
U=UPPER FERRON SS  ¥=YIDJILE FERRON SS L=LOWER FERRQON SS
NOTE ON WATER DEPTH: NZGATIVE VALUE INDICATES A FLOWING WELL
I MONITOR ING A3ZA =0ESP MINE WELL=LEWIS WATER BEARING UNIT =U
—————————————— STATISTICS ——————————————
I MEAN 4IN MAX N sTo
wATER DEPTH 26248 2576 26743 3.0 449
WATER LEVEL ELEV 575547 575142 57609 340 449
SP COND - LAB 1505 1500 1510 2 7
PH - LA3 Bek 3e3 845 20 Qe2
| T0S 3975 38740 908.0 2.0 1448
ACIDITY,TOT 2.00 0.00 0400 2.00 0.00
ALKALINITY(CACO3)
TITAL 307.00 307.00 30700 1.00
NONCARBONATE 0.00 000 000 2.00 000
ANTONS
HCO3 350475 326496 374454 2.00 33464
co3 9.00 0.00 18.00 2.00 1273
cL 37.50 31400 44400 2400 919
l S04 375400 370400 380.00 2.00 7.07
NO3(N) 0e02 002 0.03 2.00 001
CATIONS
NA 338430 334 .00 342,00 2.00 5466
K 1.50 1.00 2.00 2.00 0e71
CA 4420 4400 4400 2.00 0.00
MG 1.00 1.00 1.00 2.00 0.00
FEsTOT 0402 000 0405 2400 0404
MN 0. 00 0.00 000 2.00 0.00
TRACE IONS
I AS 0.00
B 0400
. BA 0.00
cD 0.00
CR 0400
cu 0.00
HG 0.00
MO 000
NI 0«00
P8 0.00
SE 0.00
I SR 0e62 060 0eb5 2000 004
IN .00
OTHER IONS
AL 0.00
I F Je36 0e86 0487 2.00 001
FEWZDISS 000 0400 0.00 2.00 000
S e 00 000 000 2.00 0.00
NH3(N) 0.00
NO2(N) 0.00 0.00 0400 2.00 0400
P-ORTHO 0095 005 0406 2400 0.01
PeTOAT 0.00
S102 %e35 4410 4460 2.00 0.35
CALCULATED DATA
HARDNESS 14 13 14 2 1
I NC HARDNESS ’ o]
SAR 39 39 40 2 1
IONIC RATIOS(Y)
NA+K 98 98 98 2 0
CA 1 1 1 2 0
l MG i 1 1 2 0
HCQ3+C03 4l 40 41 2 1
cL 7 Y 8 2 1
S04 52 52 53 2 1
TOS(SUM) 112240 1099.0 114540 2.0 3246
TOS{SUM)/SP CIND Cu 15 0e73 0.76 2.00 0403
TDS(CALC) 943 47 9328 954 e 6 20 155
TDS/TDS(CALC) 2.95 095 0.95 2.00 0.00
l TOTAL CATIONS 15402 14486 15418 2.00 0423
TOTAL ANIGNS 14+ 96 14459 1534 2.00 0e53
CAT-AN 3ALANCE 0620 1460 2400 2400 2455

14:07 WAEDNESDAY,

=BLUEGATE SHALE

APRIL 29,

1937
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P

WATER 3EARING UNITS: aL=3ulTCHUPAH ALLJUVIUM

U=SUPPER FIAUN S3

MONTITIRI 5 AREN =03E7

12443136

333490
565639

WwATER CZ2TH
NATZR LZVEL ELZV
5P COND - LA3
PH — LA3
s
ACIOITY,.TaT
ALKALINITY(CAZI3)
TOTAL .
NONC AR3CNATE
ANTONS
HCO3
Ca3
cL
S04
N33(N)
CATIONS
NA

TRACE IINS
AS
B
BA
cD

N
JTHER IONS
AL
£
FE+DISS
S
NH3(N)
NO2(N)
P-0RTHO
PeTOT
SI102
CALCULATED JATA
HARDONESS
NC HARDNESS
SAR
IONIC RATIOS(3)
NA+K
CA
MG
HCO3+4C23
cL
SO4

TOS{SUM)}
TOS(SUM) /5P COND

TOS(CALC)
TDS/TOS(CALL)

TOTAL CATIONS
TOTAL ANIONS
CAT—AN 3ALANCSE

AINE

P
FEREF

1730
Fe5
748 C
D00

163436
137.20
46400
150400
0e02

396400
2«00
4400
1 .OO
Del2
004

Oel0

lel3
Oell
0400

D00
Q06

2400

13

46

9579
D454

3723
1409

1756
13e48
13.20

ZRY MINE SA0YNOWATZIR MONITIRING REPORT
3 ALL JATA FIQO¥ 353171 THRJIUGH 3u1231

CAL=CHRISTIANSEN ALLLVIUM BG
M=MIDILE FERRIN SS
NQTE ON WATZI DERPTH: NzZGATIVE

L=LJWER FERRQON SS

VALUE INOICATES A FLOWING WELL

AELL=TP WATZR 3EARING UNIT =U

AW DATA-—— = e e e
J5SEPB6  30SEP36  31DEC8S
3564
56455
22000
109
101340 *
000

0.00
31680
6le20
200400
0e02

40100
2430
2.00
1.00

12412
0.13

Oel16

1.04
0.08
Q.00

Ce03
0.08

3.10
10
58

93347
De49

98847
1.02

17.69
1651
350

14307 WEDNESNAY,

=BLUEGATE SHALE

APRIL 29y

1387

S1



WATER SEARING UNITS:

IMERY

AINE

SADUNIWATER MONITORING REPORT

=33 ALL JATA FROM 362101 THROUGH 361231

JAL=JUI TCHUPAH ALLUVIUM
U=JPPER FIZRIIN SS
NOTE ON W#ATER DEPTH:

M=MIDOLE FERROJN SS
NEGATIVE VALUE INDICATES A FLOWING wWELL

Ak kA
FERES

CAL=CHRISTIANSEN ALLLVIUM 3G
L=LOWER FERRON SS

MONTITORI'IS AREA =0CSE2 MINE WELL=TP WATER BSEARING UNIT =U

WATER DEPTH
WATER LEVEL ELZV
SP CONO - L3
PH - LA3
TDS
ACISITY,.TC
ALKALINITY(CAZI3)

TOTAL

NONC AR3ONATE
ANTQONS

HC33

co3

CL

S04

NO3(N)
CATIONS

NA

K

CA

MG

FELTOT

MN
FTRACE IONS

AS

B

BA

co

CR

cu

HG

[ui9]

NI

PB

SE

SR

IN
OTHER IDJNS

AL

F

FE4OISS

S

NH3{N)

NOZ2(N)

P-0ORTHO

PeTOT

SI02
CALCULATED DATA

HARDNESS

NC HARDNESS

SAR
TONIC RATIOSLX)

NA+K

CA

MG

HCO3+C03

CL

S04

TDS{SUM)
TOS(SUM)/SP CIND

TOS(CALC)
TDS/TOS(CALL)

TOTAL CATIONS
TOTAL ANICNS
CAT—AN JALANC:

wEAN
34682
565547
1330
1042
93045
0e 20

3.00

34418
252400
536560
175.00
Oe 02

398430
2415
330
1.00
bel2
O.08

Oel3

l.08
Je 09
Qe 00

Qe 01
0.07

12

52

29

66
10
24

9733
0e52

93045
le 06

17.563
15. 00
335

AIN MAX
333.0 35644
564545 566869
1780 2000
Fe5 1069
943.0 1013.0
0400 0400
J7.00 000
0400 168436
18720 31630
46400 61620
150400 200400
0.02 0402
396600 40100
200 230
2400 4400
1.00 1400
Oel2 1212
0«04 Oel3
0010 Oel6
1.04 l1e13
0.08 Oell
0.00 2.00
000 0403
006 0.08
200 3410
10 13
46 58
9e 99
1 1
o) 0
64 67
10 10
23 25
95749 9887
Qe49 Oe54
37263 938a7
102 1.09
17.56 17.69
13.48 1651
3.50 13.20

N

NNNNNN NON

N
.
o

2000

240
2.00

2400
2000
200

e mmmmeeee— STATISTICS ~————mm —mmm~m—— e

STOD
120
120

156
1.0
460
0«00

11905
9164
1075
35436

0.00

3.54
Oe21
Le4l
0.00
Be49
Q.06

O 04

0. 06
002
0.00

0.02
Ga 01

0.78

14:C7 AEONESOAY,

=3LUEGATE SHALE

APRIL 29,

1947

54



IMERY MINE GROUNOWATIR MONITIRING REPORT

14:07 WEDNESDAYe APRIL 29y 1947

FJ ALL DATA FROM 860101 THROUGH 861231

VATER 3EARING UNITS:
YSUPP ER

JAL=JUITCHUPAH ALLUVIUM

CAL=CHRISTIANSEN ALLUVIUM
4=MIDOLE FERRIN SS

3G=BLUEGATE SHALE
L=LOWER FERRON SS

NOTE ON wWATZR DEPTH: NEGAVIVE VALUE INDICATES A FLOWING WELL

Pl
RREFEF

MONITIRINS AREA =DEEP MINE WELL=T1l AATER BEARING UNIT =86

---------- — RAW DATA=——emm e

1244236
WATER OJEPTH 99
NATER LEVEL ELEV 599140

SP COND - LAB
TPH - LAl
T0S
ACIDITY,.TOT
ALKALINITY(CACO3)

TaTAL

NONCAR3INATE
ANIONS

HCGC3

co3

CL

S04

NO3(\)
CATIONS

NA

K

Ca

MG

FE.¥OT

MN
TRACE IINS

AS

3

BaA

co

CR

cy

HG

MO

NI

OTHER I0ONS
AL

I3
FEZDISS
S
NH3(N)
NOZ(N)
P-0ORTHO
PoTAT
SI102
CALCULATED DATA
HARDNE SS
NC HARDNESS
SAR
IONIC RATIOS(X
NA+K e
CA
MG
HCO3+C33
ct
S04

TOSESUM)
TDS(SUM}/SP COND

TOS(CALC)
TOS/TOS(CALC)

TAOTAL CATIONS
TOTAL ANIONS
CAT-AN 3ALANCE

30JUNS6
9e7
53712
25500
Teb
2423240
J+030

D00

545434
0.00
228400
15000
J.08

6630400
5200
40800
472400
Ne24
Oe 36

6410

Oe68
Jel2
Je40

D00
J.05

3480
2960
53

33
6
11
3
2
96

243404
0«35

24063 .2
1«01

348.9%4
343453
Nel0

J5SEP 36

31CECS6

JFeb 101
59913 59908

59



TMERY MINE SROUNDWATER MINITIRING EPTAT
“J ALL DATA FR3O™ 250101 THRAUGH 3612131
NATER SEARING UNITS: JAL=3JITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLLVIUM 3G
USUPPER SERRON 55 v=MIDDLE FERRIN SS  L=LJWER FERRCON 5SS

NOTE OV 4ATSY DEPTH:

NEGATIVE VALUE INDICATES A FLOWING WELL

e e he am A
RREEN

MONITIRING AREA =DEZP MINE WELL=T1 WATER 3EARING UNIT =86
—————————————— STATISTICS ——=—mm——mmmm e
VAN MIN MAX N STD
AATER DZPTH 3.3 Jab 10a1 4e0 0e2
AATER LEZVEL ELZV 5991 a1 599048 59913 440 02
SP CINDO - LA3 25500 25500 25500 1
PH ~ LA3 T b Teb Teb 1.0
T0S 264232.0 2423240 2423240 1.0
ACIDITY.TOT 2. 00 0400 0400 1.00
ALKALINITY{CAZ33)
TOTAL 000
MONC AR3GNATE 0400 000 0400 100
ANIINS
HCO3 545434 545434 545434 1.00
co3 " 0600 0400 0400 100
cL 228400 223400 228400 1.00
Su4 16300 16300 16000 1.00
NO3(N) 008 Da08 0.08 1.00
CATIONS
NA 6630430 5630400 6630400 100
K 52400 52400 52«00 1.00
ca 408400 408400 408400 1.00
MG 472400 472400 472400 1.00
FELTOT 0e24 0e24 0e24 1.00
MN 0e 36 O0e36 O0e36 100
TRACE IONS
AS Je00
8 0400
BA Ce G0
co 0400
CR 0.00
cu 0400
HG 000
“Q 000
NI 000
:) 0.00
SE 0400
SR 6010 6el0 6el0 1.00
IN 0.00
JTHER TINS
AL 0400
F 0e68 068 Oe68 1.00
FE#DISS Oel2 Oel2 Oel2 100
S 0440 0e40 0e40 1.00
NH3(N) 0e00
NO2(N) 04920 0400 000 1,00
P-ORTHO 005 0405 005 1.00
PeTOT 0.00
SIQ2 3480 3.80 3480 1.00
CALCULATED DATA
HARONESS 2960 2960 2960 1
NC HARDNESS 0
SAR 53 53 53 1
IONIC RATIOS(X)
NA+K -33 83 33 1
CA 6 6 ] 1
MG 11 11 11 1
HCO3+C03 3 3 3 1
cL 2 2 2 1
S04 96 96 96 1
TOS(SUM) 2434044 2434044 243404 140
TOSISUM)/SP CIND Ne 35 0495 0495 1.00
TDS(CALT) 2406342 2406342 24063a2 le0
TDS/TDS(CALL) 1«01 1401 1.01 1400
TOTAL CATIONS 348494 348 494 348494 1.00
TOITAL ANIONS 348453 348453 343453 1.00
CAT-AN 3ALANCE Oe10 Je10 0el0 1.00

14:07 AEDNESDAY,

=BLUEGATE SHALE

APRIL

29

1987

56



45LY AINE SRIJUNIWATSR MIONITIRING REPIRT 16:C7 WEDNEZS3AY, APRIL 29, 19387 53
S30 ALL JdaTa FRTHY 360101 THRIUGH 451231
WATER 3EARING UNITS: JAL=J[TIHJPAH ALLUVIUM  CAL=CHRISTIANSEN aLLLVIUM BG=3LUEGATE SHALE
U=UP2ER FIRAJN SS  M=4IDILE FERRON SS  L=LIWER FERION SS '
NOTE ON WNATZI DEPTH:

NESATIVE

MONITZRING 3324 =DEZ?

NATER DZPTH
WATER LZVEL £LZV
SP COND - LA3
PH - LA3
T0S
ACIDITY,TOT
ALKALINITY(CAZ33)

TOTAL

NONC ARBONATZ
ANIDNS

HC33

€33

cL

S04

NO3(N)
CATIONS

NA

K

CA

MG

FESTOT

MN
TRACE IONS

AS

B

BA

co

CR

cu

HG

M

NI

PB

SE

SR

IN
OTHER I9NS

AL

E

FEeDISS

S

NH3(N)

NO2(N}

P~ORTHO

P,TOT

S102
CALCULATED JATA

HARDNESS

NC HARDNESS

SAR
IONIC RATIOS(Y)

NA*XK

CA

MG

HCO3+C0O3

cL

S04

TOS{SUM)
TOS(SUM)/SP ZIND

TDS(CALC)
TDS/TOS(CALD)

TOTAL CATIONS
TOTAL ANICNS
CAT-AN 3ALANCE

13Mak 36
35 «0
595T o7

24 JUNSB6
87e8
535749
1250
Tel
73640
G00

0400

40992
0400
1700
260400
0«04

24000
3400
26400
11.00
0436
0.06

150

le24
000
0.00

0404
0.07

109

37306
0018

1652
096

12.72
12468
010

RAW DATA

04SEPB6

245SEPBS

1300
Te3
303.0
300

335.00
0400

408470
0.00
24400
320400
0«02

258400
".00
3000
1500
0«50
0«08

276

1'33
0.09
0.00

Q.05
0607

540
135

10

106647
J.82

85349
0.93

1406
l4.11
~-0e20

YINE ACLL=USGS1-2 WATER BEARING UNIT =y

230EC86

877

59580



NN I BN N N B DN N BN B B fam BNN BB BN BN I B B

PERE=EN

S2ARING UNITS:

JdeRyY MINE
BB YE S

SRIUNIAAT IR MINITIRING RERIRT
DATA FR20OM 362101 THRIUGH 361231

AL= 2L TCAIP AR ALLJVIUM
JEUP2ER S9330MN 5S
NOTZ ON wATIY JEPTH:

CAL=CAHRISTIANSSN ALLLVIUM 36
4=MIDJLE FSRAJN S35 L=LIwE? FERION SS
NIGATIVE VALUE INDICATES A FLOWING WwELL

Ao e he A
NREFF

MONIT3RING 3274 =DEEP MINE WAELL=USGSI-2 WATER 3EARING UNIT =u

——————————————— STATISTICS ~mmmm—mmm e
MEAN qIN Max N STD

WATZR DEPTH 37.3 ATe7 3840 440 0ol
WATER LEVEL ZLEV  595Te9 595747 595840 440 Oel
SP CIND - LA3 1275 1250 1300 2 35
PH — LA3 7.2 Tel 7.3 2.0 Oel
T0S 76945 735640 303.0 240 4T o4
ACIDITY.TOT 3¢90 000 7400 2.00 0.00
ALKALINITY(CAZ 33)

TOTAL 335,00  335.00 335400 1.00

NONC AR 3CNATE 0490 000 0400 2.00 0400
ANTANS

HC O3 409431 408470 409,92 2400 0.86

ca3 0400 2400 0.00 2.00 0400

cL 20450 17.00 24400 2.00 4e95

504 290400 260400 320400 2400 42443

NJIU(N) 003 0402 0e04 2.00 0401
CATIONS

NA 24900 240400 258400 2.00 12473

K 3¢50 3400 4400 2,00 0e71

ca 28400 26400 30400 2.00 2483

MG 13,00 11.00 15400 2.00 2483

FE,TOT Oe43 036 0450 2.00 0.10

MN 0e07 0.06 3.08 2.00 0.01
TRACE T3NS

AS 0.00

B8 0.00

BA 0.00

co 0.00

CR 0400

cu 0400

HG 0.00

M3 0400

NI 0400

) 0.00

SE 0.00

SR 2413 1450 276 200 0489

IN 0.00
STHER IONS

AL 0.00

£ 1.28 Le24 le33 2.00 0.06

FEDISS 0e 24 0400 0409 2.00 0.06

s 2,00 0400 0400 2400 0400

NH3(N) , 0.00

NO2{N) De 04 004 0405 2.00 001

P=ORTHO 0e37 De07 007 2400 0400

P,TOT 000

s1a2 5435 5430 Se40 2.00 0.07
CALCULATED DATA

HARDNESS 122 109 135 2 18

NC HARDNESS 0

SAR 10 10 10 2 o
TONIC RATIOS(%)

NA+K 32 81 83 2 1

cA 10 10 11 2 0

MG 8 7 9 2 1

HC33+4C03 51 48 53 2 4

cL 4 4 5 2 1

504 45 43 47 2 3
TOS(SUM) 1920.1 97346 105667 2.0 6548
TOSISUM)/SP CIND 0430 3.78 0e32 2.00 0.03
TOS(CALC) 3121 75542 85349 240 6642
TDS/TISICALL) 0e 95 0493 2.96 2.00 0.02
TOTAL CATIONS 13.39 12.72 14476 2400 0.95
TOTAL ANIONS 13440 12468 14411 2.00 1.01
CAT-AN 3ALANCE -0495 ~0420 0.10 2400 0421

14:07 #EINZSVUAY,

=2LUEGATE SHALE

APRIL 29

LIAT

54



[l

IMIY MINE SR0OUNDWATER WINITAORING AEPIRT
F3 ALL DATA FR0OM 3631J1 THRIUGH 331231

WATER BEARING UNITS:

U=yPP IR FIARIN SS

JAL=JUITCHUPAH ALLJVIUM

CAL=CHRISTIANSEN ALLLVIU™
M=MIDILE FERRIN SS L=LIWER FZRICN

14:07 AEONESOAY,

3G=BLUEGATE SHALE
5S

NOTE ON WATZ3 OEPTH: NSGATIVE VALUE INDICATES & FLOWING WELL

MOMTTORIW> AREA =0EEP MINE WELL=2Z WATER BEARING UNIT =L

—————————————— — RAW DATA-———— e e oo
354AR36 30JUNB6 OSSEP36  30SEPds  23IDEC86E

WATER DEPTH 1423 14345 14343 14943
wATER LEVEL ZLEV 592249 592242 592244 5916 ek
SP CINO - LA3 1310 1410
PH - LAJ3 T e Te5
TDS 75440 75640
ACIOITY.TOT 3.00 000
ALKALINITY(CACJ3)

TOTAL ‘ 491.00

NONC AR 3ONAT S J.00 0.00
ANIONS

HCO3 605412 599.02

ca3 0400 000

cL 15400 1710

S3% 170.00 170.00

Na3(N) O0e4l O0e04
CATIONS

NA 290400 300.00

K 4400 4410

CA 1400 14400

MG 6400 0.00

FE,TOT 0400 Oell

MN 0400 0000
TRACE I3NS

AS

3

BA

co

CR

cu

HG

MO

NI

P8

SE

SR 0460 O0e6b

IN
OTHER OGNS

AL

F 2436 251

FE4DISS 0«00 0.09

S 3400 0.00

NH3(N)

NOZ(N) 0.09 0.04

P-JRTHO 0.08 0,07

PyTOT

s1o2 5460 6400
CALCULATED DATA

HARONESS 60 35

NC HARDNESS

SAR 16 22
IONIC RATIOS(Z)

NA+K 91 9s

ca 5 5

MG 4 0

HC33+C03 71 71

cL 3 3

S04 25 26
TOS({SUM) 11126 1112.9
TDS(SUM) /SP CIND 0485 079
TOS(CALC) 80540 30844
TOS/TIS(CALD) 0494 0.94
TOTAL CATIONS 1391 13.36
TOTAL ANIONS 14404 13.98
CAT—-AN 3ALANCE -0450 -0e40

APRIL 29,

1737

o9



TMEQY MINE 33T UNIWAT

ER MONITIRING RE2QRT

' 232 ALL DATA FR0OM 353131 THROUGH 351231
AATER SEARING UNITS: JAL=UITCHUPAR ALLJVIUM CAL=CHRISTIANSEN ALLULVIUM 3G=BLUEGATE SHALE
J=UPPER TIR30N S5 4=MICOLE FERRIN SS  L=LJWER FERIRQN SS
SNOTE 0N ~ATZ2 0OREPTH: S5ATIVE VALUE INDICATES A FLOWING WELL
I MONITIRIWS VR2EA =DEEP MINE WASLL=2Z WATER SEARING UNIT =L
—————————————— STATISTICS ~—-m—mmmm e e
' MZAN vIN MAX N STD
NATER GcSPTH 144 o7 14248 1493 40 3.l
WATER LEVEL ELEV 592140  5916e4 592249 440 3el
SP CIND =~ LA3 1369 1310 1410 2 71
PH - LA3 Te7 Te5 Te9 2.0 0e3
T0S 75540 75440 75640 2.0 le4
ACIDITY,T3T 3490 3400 0430 2400 0400
ALKALINITY(CAZ33)
TOTAL 49100  491.00 491400 1.00
NONC ARBONATZ 0430 9.00 000 2.00 0.00
. ANIONS
HCO3 502437  599.02 605412 2400 4431
€33 Ce 90 7400 3400 2400 0.00
cL 16405 15400 17410 2400 1e48
S34 170.00 170400 170400 2.00 0.00
NO3(N) 3.22 0404 Deal 2.00 0426
CATIONS
NA 295400 297400 300600 2400 7.07
K 4e05 4.00 410 2.00 0407
cA 14430 14400 14400 2.00 0400
NG 3,00 0.00 6400 2.00 4424
FE,TOT 0425 000 Cell 2.00 0.08
“N 0e 30 0.00 0400 2.00 0.00
TRACE IONS )
l AS 0400
8 0.00
BA 0400
co 0.00
CcR 000
cu 0«00
HG 0.00
M0 Je00
NI 04,00
P3 0400
SE 0400
SR 0e53 0460 0e66 2.00 0e04
IN 0.00
OTHER IINS
AL 0«00
l F 2443 2436 2451 2400 Oell
FEWDISS 0«24 0400 0409 2.00 0.06
S 0. 00 0.00 0400 2400 0.00
NH3(N) 0.00
NO2(N) 0e05% D404 0409 2.00 0404
P—IRTHO D407 0407 0.08 2.00 0a01
PyTOT 0400
S102 5430 5«60 6400 2400 0e28
CALCULATED DATA
HARDNESS 48 35 50 2 18
' NC AARDNESS 0
SAR 19 16 22 2 4
IONIC RATIOS(ZX)
NA+K 93 91 95 2 2
ca s 5 5 2 )
MG 2 o] 4 2 3
. HCO3+C T3 71 71 71 2 0
cL 3 3 3 2 0
S04 26 25 26 2 0
TOSISUM) 11127 111246 111249 2.0 02
TOS(SUM)/SP ZIND 0432 D479 0485 2400 0e0%
TOS(CALC) 30647 30540 80844 240 2.0
TOS/TOS{CALC) 0.94 0494 0e94 2.00 0400
. TOTAL CATIONS 13.38 1385 13491 2400 0e04
TOTAL ANIONS 1421 13493 14404 2.00 0e04
CAT~AN SALANCE 0445 ~3450 ~0e40 2.00 0407

L4:07 AEDNESOAY. APRIL 29, 1987



AATER BEARING UNITS:

'

TMERY MINE GROUNDWATZR MONITIRING REPORT
3R ALL DATA FR0OM 360101 THROUGH 351231

J=UPPER FERRCON SS
NOTE GCN wWATZ3? DEPTH:

MONITIRING ARZA =SURFACE MINE( 1}

HATER DEPTH

WATER LEVEL ELEV

SP COND - LAB
PH — L4A3

DS
ACTIOITY»TOT

ALKALINITY{CACO3)

TOTAL

NONCAR3ONATE
ANIONS

HCO3

cao3

cL

S04

NO3(N)
CATIONS -

NA

K

CA

MG

FELTOT

MN
TRACE IONS

AS

3

3A

co

CR

cu

HG

M0

IN
JTHER IONS
AL
E
FE$DISS
S
NH3(N)
NOZ2(N)
P-0RTHO
PLTQT
S102
CALCULATED DATA
HARDNESS
NC HARDNESS
SAR
IONEC RATIOS(X)
NA+K
Ca
MG
HC03+4C 13
cL
SO4

TDS(SUM)

TDS(SUM)/SP COND

TDS(CALC)
TOS/TOS(CALC)

TOTAL CATIONS
TOTAL ANIINS
CAF-AN BALANCE

JAL=QUITCHUPAH ALLUVIUM

M=MIDDLE FERRJIN SS

NZGATIVE VALUE INDICATES A FLOWING WELL

o e
-2

CAL=CHRISTIANSEN ALLLVIUM

L=LJWER FERRCN SS

------------ RAW DATA-==———mmmeeee
31MARS86 30JUNB6 30SEPBS 23CECS6
6500 880
440 Teb
5392 .0 523,0 293240 3142.0
347400 0400 0400
150400
0600 123450 0400
000 312.32 0.00 4270
0«00 000 15,90 000
59.00 8400 24470
400000 180400 2000.00 200000
6e22 7402 le37 2e74
474400 42400 136400 130400
10400 6400 7.80 10410
488400 78400 502,00 474400
331.00 42.00 169,00 180400
0e33 0e23 0425 451
4454 0400 0460 le42
0. 00 0.01
0.06 1.02
0400 Oel0
0400 0400
0.00 0e05
0.03 0.03
04 GO 0.00
000 0e20
0.00 0406
0400 0405
0.00 0.00
3.14 0ab0
’ 0422 0e40
0.00 0405
0404 0e35 0e30 Oell
Ge33 0405
0.00 0«00 0622 Ce20
0.09 0450
0e18 3400 0e 03 0406
0408 0406 Oell
De04
15420 6e40
2580 366 1950 1925
4 1 1 1
. 30 21 14 13
33 42 sa 53
37 37 31 13
Q 56 1 2
2 2 2
98 41 99 97
54135 6751 2833 46 287260
0e83 0e?7
541845 S16e4 283346 285043
1.00 101 1.03 l.10
73.50 9433 45410 44459
35469 Jell 44476 43424%
~Te70 120 Oe40 1.50

14:07 AEDNESDAY, APRIL 29,

B8G=BLUEGATE SHALE

AELL=CSPRG WATER BEARING UNIT =U

1937

kS



SMIRY O AINE SA0UNDWATSR MONITIORING REPORT 14:07. AEDNESDAYe APRIL 2%, 1937 4
l 233 ALL JATA FRC4 360101 THROUGH 351231
WwATER 3EARING UNITS: JAL=JUITIHUPAH ALLJVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
J=UPPER FIRRAIN 35S M=MIDNLE FERRON SS  L=LIOWER FERRON SS
NOTE ON WATES2 0cPTH: NEGATIVE VALUE INDICATES A FLOWING «ELL
I MONITORING ARZA =SURFACE “4INE(1) WELL=CSPRG WATER BEARING UNIT =U
————————————— STATISTILS ——=—m- e
I MEAN vIN MAX N STD
WATER DEPTH Q.0
NATER LEVEL ZLEV Je0
SP COND - La3 3690 380 6500 2 3974
PH ~ LA3 58 40 Teb 20 246
I ¥0S 293743 52340 5392.0 440 1990.1
ACIDITYS. TOT 11567 0«30 347 00 3.00 200434
ALKALINITY(CAZI]3)
TOTAL 1504020 150400 150600 1.00
l NONC ARBONATE 4lel? 0«00 12350 300 Tle30
ANIONS
HCO3 3875 0400 312632 4400 150.40
Cca3 397 3400 1590 4400 795
CL 33.70 800 69400 3.00 3le52
504 2045420 13000 400000 4.00 1560437
l NO3(N) 2459 0402 622 400 2466
CATIONS .
NA 200450 42400 494400 4400 200033
K Be 47 600 10410 4400 1e96
Ca 3854 50 78,00 502400 4400 205432
MG 18050 42400 331.00 4400 118427
FELTOT 1e33 0e23 451 400 2012
MN le 54 Q.00 4054 4400 2602
TRACE IONS
| AS Oe 00 0+00 O.01 2«00 0.01
B Qe 54 Ge06 1.02 2400 O.68
BA 0«05 0400 010 200 007
co Oe 00 0400 0.00 2400 000
CR 0002 000 005 200 0. 04
cu 0.03 0.03 003 2400 0,00
HG 0+ 00 0400 Ce00 2000 0.00
Mo Qe 10 Q.00 0e20 2.00 Oel4
NI 0403 0.00 Oe06 2400 0604
PB - 0e02 0400 005 2.00 004
SE 0 030 0.00 0.00 2000 0.00
SR 1687 0e60 3el4 2400 1.80
IN Oe 31 0.22 0e40 2.00 Oel3
OTHER IONS
AL Qe 02 0600 0005 2200 Ce 04
F 0e20 0404 0635 400 0e15
FELZOISS Oel9 0.05 0.33 2400 0420
S Q.10 Q.00 0e22 4400 0e12
NH3(N) Je29 D409 0450 2400 029
NO2(N) Qe 07 0.00 Oel8 4400 0,08
P-0ORTHQO 0.08 Q.06 Oell 3.00 0.03
Py TOT 0404 0«04 004 1.00
s102 10e 80 5e40 1520 2.00 6022
CALCULATED DATA
HARONESS 1705 366 2580 4 943
NC HARDNESS o]
l SAR 2 1 4 4 2
IONIC RATIOS(%)
NA+K 19 13 30 4 8
CA 46 33 56 4 10
l MG 35 31 37 4 3
HCO3+C03 15 0 56 4 28
cL 2 2 2 3 0
’ S04 34 41 99 4 28
TDS(SuM) 2947 <8 67541 541845 440 1939.8
TDS{SUM) /SP CIND 0«30 Qe77 De83 200 0e0S
TDS{CALC) 29047 51644 541845 440 2002 46
TDS/TDS{CALL) le 24 1.00 110 400 9005
' TOTAL CATIONS “3el13 9433 T73.50 4400 26027
TOTAL ANIONS 45470 9.11 85«09 4000 31633
CAT-AN 3ALANCE -1lel5 ~7.70 1450 400 4439



EMERY MINE

WATER BEARING UNITS: QAL=QUITCHUPAH

U=UPPER FERRON SS
NOTE ON WATER DEPTH:

MONITORING AREA =REFUSE

3ROUNDWATER 4ONITORING REPORT
FOR ALL DATA FROM 860101 THROUGH 861231

ALLUVIUM CAL=CHRISTIANSEN ALLLVIUM

M=MIDOLE FERRIN S5S

L=LIWER FERRON SS

3:45 FRIDAY, MAY 1,

BG=BLUEGATE SHALE

NEGATIVE VALUE INDICATES A FLOWING WELL

oy
FRERT

D ISPOSAL WELL=RDALl WATER BEARING UNIT =QAL

——————— —— RAW DATA-———————mmme
124AR86 25JUNB6 30SEP36 18CEC36

WATER DEPTH 1447 1343 1044 113
WATER LEVEL ELEV  5943el 594445 5947e4 594645
SP COND - LAB 5050 4550 4309 4600
PH - LAB 548 Teb Te3 Te3
TOS 368640 378840 387040 390040
ACIDITY,TOT
ALKAL INITY (CACO3)

TOTAL

NONCARSONATE 0.00 0400 0.00 0400
ANTONS

HCO3 602.68 533416

co3 0400 2400

cL 136400 131400

S04 2300.00 2200400 2100400 216000

NO3(N) 0403 2.02
CATIONS

NA 537«00 53000 494400 514400

K 14400 16400

CA 460400 412400

MG 173.00 163400

FEeTOT

N
TRACE IONS

AS 0400 0.00

B 0e40 0460

BA 0«00 0400

co 0400 0400

CR 0.00

cu 0400

HG 0400 0.00

Mo 0.00 0410

NI 0400 0e 00

P8 0400 0.00

SE 0400 0e00

SR 5415 400

IN 0.01 0405
OTHER IONS

AL 0.00 0.00

F 0442 0445

FE¢DISS 0405 0400 0407 0.05

s

NH3(N) 0400 000

NOZ(N)

P—ORTHO

PyTOT 0.11 0el0

s102
CALCULATED DATA

HARDNE S5 1860 1702

NC HARDNESS 0 0 2 1

SAR 5 6
IONIC RATIOS(Z) o
T NAtK 39 43 ioo - 100
" CA 38 34

MG 23’ 22

HC03+C33 le 16

cL 6 6

S04 78 78 100 100
TDS (SUM) 422347 403644  2594el 267440
TDS(SUM)/SP COND 0e84 0490 0.54 0.58
TOS(CALC) 3917.4 379040
TDS/TDS(CALC) 0.94 1.00
TOTAL CATIONS 50490 5%l  21.49 22436
TOTAL ANIONS 51463 59408  43.72 44497
CAT-AN BALANCE -0.60 De40  -34410  -33460

1987

71



WATER BEARING UNITS:

EMERY MINE GROUNDWATER MONITORING REPOIRT
FJR ALL DATA FROM 860101 THROUGH 851231

U=UPPER FERRON SS
NOTE ON WATER DEPTH:

MONITORING AREA =REFUSE
MEAN
WATER QEPTH 12 o4
WATER LEVEL ELEV 594544
SP COND - LAB 4750
PH — LAR 762
T0S 3811 o0
ACIDITY, TOT
ALKALINITY{CAZO3)
TOTAL
NONC ARBONATE 0400
ANIONS
HCO3 592492
co3 0.00
cL 133.50
S04 2190600
NQ3(N) 0602
CATIONS
NA 531.25
K 15000
(oY 436400
MG 168400
FETOT
MN
TRACE IONS
AS 0400
[} 0450
BA 0.00
co 0e 30
cR 0. 00
cu D4 00
HG 0.00
MO 0405
NI 0400
P3 0400
SE 2400
SR 4,57
IN 0403
OTHER IOINS
AL 0900
F 0s 43
FEJDISS e 4
S
NH3(N) 0400
NO2(N)
P—ORTHO
PyTOT 0e10
SIN2
CALCULATED DATA
HARDNESS 1781
NC HARDNESS 0
SAR 6
IONIC RATIOS(X) -
NA+K 70
cA 36
MG 23
HCQO3+C03 16
cL 6
Sa4 39
TDS(SUM) 3394 46
TDOS{SUM)/SP COND Na Tl
TDS(CALC) 385347
TOS/TDS(CALC) 097
TOTAL CATIONS 41409
TGTAL ANIGNS 52435
CAT-AN 3ALANCE -16437

A aa
FEETT

368640

0.00

583416
0«00
131.00
210000
002

494400

1400
412400
163400

000
0e40
0.00
Q0«00
000
0400
0400
000
0e00
000
0400
400
0«01

0«00
Qe42
3«00

0400
0.10

1702
o]
5

39
34
22
le

6
78

25941
0454

379040
Qe 9%

21«49
43672
=34.10

JAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM
M=MIDOLE FERRON SS
NEGATIVE VALUE INDICATES A FLOWING WELL

9145 FRIDAY,

3G=BLUEGATE SHALE

L=ULJWER FERRON SS

DISPOSAL WELL=RDA1l WATER 3EARING UNIT =QAL

STATISTICS ————~m—mmmmm e

MAX

390040

000

602463
000
136400
2300600
003

580400

16400
460600
173.00

000
060
0«00
0e00
0.00
Q00
0400
Oel0
0«00
0400
0.00
Sel5
0«05

000
0."5
0407

000

Oell

1860

100
38
23
16

100

422367
090

39174
1.00

60490
6le63
0.40

¥

SNNNN P

440
4400

2«0
2. 00

400
4400
".00

STD
149
19
227
Oe3
95.8

0400

13.80
000
354

B4406
0e01

3694
le4l
33494
T.07

000
Oel4s
0.00
0400

0400
Ce07
0«00
0«00
0«00
0«81
De02

0e 00
0602
0403

0«00
0e01

112

88045
Oe18

901
004

22el4
.31
1949

MAY 1o

19837

72



WATER BEARING UNITS:

EMERY MINE

U=yYPPER FEZRRON SS

JAL=JUITCHUPAHR ALLUVIUM

GRIUNDWATZR MONITIRING EPIRT
FIR ALL DATA FR(OM 860101 THROUGH 851231

M=MIDOLE FERRON SS

CAL=CHRISTIANSEN ALLUVIUM

L=LIWER FERRON SS

9:45 FRIDAY,

8G=BLUEGATE SHALE

NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A “LOWING wWELL
MONITORING AREA =REFUSE DISPOSAL WELL=ROAZ WATER 3FEARING UNIT =QAL
————————————————— RAW DATA-————— o mmm e e
15JANSS6  12MARBS  25JUN36 30SEPB36 18DECS86

WATER DEPTH 1440 l4sl 12e2 129
WATER LEVEL ELEV 594045 5940e4 59433 5941 e6
SP COND - LA3 5000 5300 5020 5325 5100
PH - LAS T2 Te2 Teh Ta3 TS
T0S 4388 .0 417440 429340 445040 463640
ACIDITY, 70T
ALKALINITY(CAZI3)

TavAL )

NONCAR3ONATE 000 0400 300 0.00 000
ANIONS

HCO3 41724 502454

co3 000 0400

CcL 154400 152 4,00

S04 2700400 2700400 2500400 280000 230000

NQ3(N) 0e006 0«03
CATIONS

NA 619600 595400 638,00 61500 601400

K 1100 13.00

CA 520400 45600

MG 195,00 187,00

FEsTOT

MN
TRACE IONS

AS 0.00 0«00

B Oebb 0e58

BA 000 0400

cD 0.00 0400

CR 0400 000

cuY 000 200

HG 0400 0400

MO 0,00 0e20

NI 0.00 0400

PB 0.00 0400

SE 0400 0600

SR 625 4020

IN 0,03 0400
OTHER T1JNS

AL 000 0«00

F 0e51 Oe48

FEWDISS 012 005 000 007 0«05

S

NH3{N) C«00 JC0

NO2Z2{N)

P—0ORTHO

PoTOT Osll 0409

SI02
CALCULATED DATA

HARDNESS 2100 1910

NC HARDNESS [¢] o] o] 0 [¢]

SAR 5 &
IONIC RATIOS(%)

NA+K 120 33 42 100 100

CA 38 34

MG 24 23

HCO3+C03 10 12

CL o 5

sS4 100 33 31 130 100
TOS{SuUM) 331541 4593 44 454948 341541 340140
TDS(SUM)/SP CINOD De 56 Je79 JedL 0e68 Deb7
TOS(CALC) 438164 429443
TOS/TDS(CALC) 099 100
TOTAL CATIONS 25676 53415 65622 26eT6 26e15
TOTAL ANIONS 5621 6T e43 66 ¢H9 583430 58430
CAT-AN BALANCE -35,50 045G -0e30 -37.10 -38.10

MAY L1,

1967

73



SMER¥ MINE GROUNDWATER MONITORING RE2IRT
FOR ALL DATA FROM 360101 THRJUGH 451231

WATER BEARING UNITS: JAL=QUITCHUPAH

UsUYPPER FERRON SS
NOTE ON WATER DEPTH:

MONITORING AREA =REFUSE

ALLUVIUM CAL=CHRISTIANSEN ALLULVIUM

M=MIDOLE FERRON SS L=LJIWER FERAQON SS

NEGATIVE VALUE INDICATES

e aa
FTERET

DISPOSAL AELL=RDAZ WATER

A FLOWNING WELL

3EARING UNIT =QAL

——————m—m—e——— STATISTICS ——— -
MEAN MIN MAX N
WATER DEPTH 13.8 12.9 142
WATER LEYEL ELEV 5940 67 594043 59416
SP CONO - LA3 5189 5000 5800
PH — LAS 7Te3 Te2 Te5
T0S 438842 41740 463640
ACIDITY,TOT
ALKALINITY(CACO3)
TOTAL
NONC ARBONATE Ce00 0400 0400
ANIONS
HCO3 459+ 94 417 .24 502 064
ca3 000 000 J600
cL 153,00 15200 154400
S04 2720400 2600400 2800.00
NQ3(N) 0e 04 0«03 O0e06
CATIQONS
NA 612480 595.00 633400
K 12.Q0 11.00 13.00
CA 488400 456400 520600
MG 19100 187.00 195,00
FEoTOT
MN
TRACE IONS
AS Qe 00 000 0000
8 0s51 Qe De58
BA 0e 00 0600 0.00
co 0600 0,00 0«00
CR 0400 000 0«00
Ccy 0« 00 0400 0400
HG 0e 00 0.00 0400
MO 0e.10 0400 020
NI 000 0400 000
P8 Qe 00 0«00 000
SE 0600 0400 0.00
SR 5422 4020 6025
IN Je01 0400 0,03
QTHER IONS
AL 000 0400 Ge00
F 0e49 Oe&8 Je51
FE$DISS Ce 06 000 Jel2
S
NH3IN) 0.030 Q.00 0«00
NO2(N) '
P~ORTHO
PeTOT Oe 10 0409 Oell
SI02
CALCULATED DATA
HARDNESS 2005 1910 2100
NC HARDNESS o s} 0
SAR 6 6 &
TONIC RATIOS(X)
NA+K 16 38 100 777
CA 36 34 38
MG 23 23 24
HCO3+203 il 10 12
CcL 6 [~ 6
S04 93 81 100
TOS(SUM} 3854 «9 3315.1 4593.4
TDS{SUM)/SP CIND Oe 74 Qeb66 091
TDS(CALC) 4337 .8 429%e3 4331.4
TDS/TDS{CALC) Oe 938 0695 100
TOTAL CATIONS 424381 26415 63el5
TOTAL ANIONS 61638 5621 6Te43
CAT-AN 3ALANCE -22410 -38.10 050

STD
440 Oeb
4e0 Ceb
5 344
540 Oel
50 173.3
G.00
0.00
5«00 0. 00
2.00 60439
200 0«00
2400 le4l
5«00 83467
2. 00 0002
5:00 16459
2400 le4l
2.00 45425
200 Se 66
0.00
0.00
2400 0000
200 ~ 0e10
2400 0«00
2400 000
2.00 0+00
2000 0.00
2400 0e00
2400 Oelé
2400 000
2.00 000
200 0.00
200 1o 45
2,00 0602
2400 0«00
2,00 0e 02
5000 Oe 04
0400
2400 0«00
0400
0.00
2,00 0«01
000
2 134
5 0
2 1
) 5 33
2 3
2 o]
2 2
2 6]
S 10
50 655 6
5,00 Oell
2«0 615
2400 0.03
500 2227
500 526
5.00 20629

F:45 FRIDAY, MAY 1,

B8G=BLUEGATE SHALE

1987

T4



DA Ao
FEXEFF

15JAN 86

WATER DEPTH
WATER LEVEL €ELEV
SP COND - LA3 4350
PH — LA3 Tel
TDS 3683 40
ACIDITY,¥OT
ALKALINITY(CAZO3)

TaTAL

NONCARBONATE 0.90
AN IONS

HCO3

co3

CcL

S04 2500400

NO3(N)
CATIONS

NA 423200

K

CA

MG

FEoTOT

MN
TRACE IONS

AS

B

BA

co

CR

cu

HG

MO

NI

‘PB

SE

SR

IN
OTHER IONS

AL

F
FE$DISS Oe 17
S
NH3({ N)
NO2¢N)
P-0ORTHO
P TOT
SIG2
CALCULATED DATA
HARDNESS
NC HARDNESS 0
SAR
IONIC RATIOS(X)
NA+K - ) 100
CA
MG
HCO3+C03
CcL
S34 100

TDS(SUM) 2923.2
TDS(SUM) /SP COND Qe 67

TDS(CALC)
TOS/TOS(CALC)

TOTAL CATIONS 18e4l
TOTAL ANIONS 52405
CAT-AN 3ALANCE ~47+80

12MAR 86

43680

0.00

599402
000
192,00
2700400
0.03

56500

8400
42800
294400

0600
Qe66
0600
0400
000
0e02
0400
0«00

0400

0400
0.00

el -

001
000
Qe4S
006

000

Oel2

2280
0
5

35

30
34
14

8
19

4787 o4
082

448249
Qe 97

70433
71 .48
-0.80

RAW DATA

25JUN36

Q00

563 «54
0400

10300

2250400
0.02

44200

8400
33600
25000

0.00
0e94
Oel0
0«00
000
000
020
0400
0«00
0«00
440
000

0«00
0e52
0.00

000

009

1870

34
30
36
16

79

395442
0e92

36677
1.00

56476
59.02
—1e90

EMERY MINE GROUNOWATER MONITORING REPIRT
FOR ALL DATA FROM 860101 THROUGH 851231

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM
U=UPPER FERRON SS M=MIDDLE FERRON SS
NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES

30SEPBO

221
592343
4700
Te2
335340

Q0«00

2400.00

410.00

0el10

160

100

231061
0.60

17.84
49.97
-4T7¢40

L=L3WER FERRON SS
A SLOWING WELL

MONITORING ARESA =REFUSE DISPOSAL WELL=ROA3 WATER BEARING UNIT =g3AL

0«00

2400400

440400

005

100

100

28400
0e63

1% 14
49497
~44460

9:45 FRIDAY,y MAY 1,

BG=BLUEGATE SHALE



'

WATER BEARING UNITS:

EMERY MINE GROUNOWATER2 MONITIRING REPIRY
FOR ALL DATA FROM 363101 THROUGH 351231

U=UPPER FERRQON SS
NOTE DN WATER DEPTH:

MONITORING AREA =REFUSE

QAL=QUITCHUPAH ALLUVIUM

CAL=CHRI
M=MIDOLE FERROIN SS

STIANSEN ALLUVIUM
L=L3JIWER FERRON SS

3:45 FRIDAY,

BG=BLUEGATE SHALE

NEGATIVE VALUE INDICATES A FLIOWING WELL

ey
FREEFEF

BISPOSAL WELL=RDA3 WATER BEARING UNIT =QAL

------------- STATISTICS ~—————————m—
MEAN MIN MAX N STD
WATER DEPTH 21 6 2049 2201 +e0 05
AATER LEVEL ELEV  5923.8 592343 592445 440 0e5
SP COND - LAB 4740 4300 5850 5 640
PH - LA3 Te2 740 7.5 5.0 0e2
DS 3893 42 366540 436840 540 28444
ACIDITY,TOT Ca 00
ALKALINITY(CACOQ3)
TOTAL 0.00
NONC ARBONATE 000 0400 000 5.00 0.00
ANIONS
HCO3 S58le33 563464 59902 2.00 25402
ca3 0430 0.00 Ce00 2400 000
CL 147.50 103.00 192 .00 2.00 62493
S04 2450.00 225000 2700.00 5400 165483
NQ3{N} 0«02 0402 04033 2.00 0e01
CATIONS
NA 456400 410400 56500 500 62433
K 84 00 8400 3400 2400 0400
CA 382400 336400 428400 2.00 65405
MG 272,00 250,00 29400 2.00 3lell
FE»TOT 0.00
MN 0.00
TRACE IONS
AS 0.00 000 0400 2.00 0.00
8 0«80 0e66 0e94 2.00 0.20
BA 0405 0400 Oel0 2.00 0.07
cp 0a 00 0.00 0400 2.00 0400
CR 0. 00 000 000 2.00 0400
cu Oedl 0400 0402 2400 001
HG 0.00 0400 000 2.00 0400
MO Qe 10 0.00 020 2.00 Oelé
NI 0e 00 0400 0400 2.00 0400
PB 0400 0400 0400 2.00 000
SE 0.00 0.00 0400 2.00 000
SR Se42 4040 beth 2.00 leb4
IN 0e01 0400 0«01 2.00 001
OTHER IONS
AL 0. 00 0.00 000 2.00 0400
F 0448 De45 0452 2.00 0405
FESDISS 0.08 0.00 Oel? 5.00 0406
(3 0.00
NH3{N) 0400 0400 0400 2.00 0400
NO2(N) 0. 00
P-ORTHO 0.00
PsTOT 0e10 0409 Del2 2.00 0.02
s1o2 0400
CALCULATED DATA
HARDNESS 2075 1870 2280 2 290
NC HARDNESS 0 0 s} 5 0
SAR 5 5 5 2 0
[ONIC RATIOS(%) ) )
NA+K 74 34 100 5 36
CA 30 30 ig 2 1
MG ¢ 35 34 36 2 1
HCO3+C03 15 14 16 2 1
cL 6 5 3 2 2
S04 22 79 100 5 11
TOS(SUM) 3463.,0 23101 473Te4 540 88045
TOS(SUMY/SP CIND 0e73 0460 0e92 5400 Oel4
TDS(CALC) 40753 366TeT 448249 20 5764
TOS/TDS(CALC) " Qe 99 0497 1.00 2.00 0002
TOTAL CATIONS 3650 1784 7033 5,00 25416
TOTAL ANIONS 56 50 49497 T1e48 5400 9,16
CAT~AN 3ALANCE -28450 —47.80 -0e30 5,00 24482

MAY Lo

1987

16



EMERY MINE

GROUNDWATER MONITO

RING REPIRT

FIR ALL DATA FROM 860101 THROUGH 861231

WATER BEARING UNITS: QAL=QUITCHUPAH

U=sUPPER FERRON SS
NOTE ON WATER DEPTH:

ALLUVIUM CAL=CHRI
M=MIDOLE FERRON S5

STIANSEN ALLUVIUM
L=LOWER FERRON SS

9145 FRIDAY, MAY ],

BG=BLUEGATE SHALE

A e
FEEFETF

NEGATIVE VALUE INDICATES A FLOWING WELL

MONI TOGRING AREA =REFUSE JISPOSAL WELL=RDA4 WATER BEARING UNIT =QAL

WATER DEPTH
WATER LEVEL ELEV
SP COND ~ LAB

PH ~ LAB

TDS

ACIDITY,TOT

ALKALINITY(CACO3)

TOTAL

NONCARBONATE
ANIONS

HCO3

ca3

cL

S04

NG3(N)
CATIONS

NA

K

CA

MG :
FEsTQT

MN
TRACE IONS

AS

B

BA

cD

CR

cu

HG

MO

NI

PB

SE

SR

IN
GTHER IONS

AL

F

FEDISS

S

NH3(N)

NO2(N)

P-ORTHO

PeTOT

siagz
CALCULATED DATA

HARDNESS

NC HARDNESS

SAR
TONIC RATIOS(X)

NA+K '

CA

MG

HC3J3+C03

cL

SO4

TOS(SUM)

TOS(SUM}/SP C3ND

TOS(CALC)
TDS/TDSECALC)

TOTAL CATIONS
TOTAL ANIONS
CAT-AN BALANCE

15JAN36

3000
T3
753240

0. 00

5500400

12004 00

015

" 100

100

67001

Oe 34

5221
114« 51

-37.40

-------- RAW DATA=————== e

12MARB6 25JUN86 305EPS6

18DEC86

21le3 229 2leb
59218 59202 5921 .5
9900 8000 8L00
Te4 Ta7 Te2

678060 659440 669240

0.00 0«00 0.00

688.08 650426
Q000 Je00
298400 224400
4300400 4100400 5000.00
025 Oes4

1220400 112500 1100.00
T«00 T«00

424400 408400

435400 411400

000 0400
0% lel8®
G«00 000
0«00 0,00
007 0«00
002 000
0«00 000
0«00 . 0«00
0«00
* Qe00
000
i, 6eR0
001 001
0«00 000
De76 0680
Ce05 000 0007
0.00 0-10
0412 0408
2850 2712
8] (o] Q
10 9
48 Y B 100
19 20
32 33
10 10
8 6
82 33 100

T3T4e3 69278 610041
Qa82 Oe87 Oe75

T02 446 65972
097 100

110.19 103.28 4785
109.27 102 41 10410
De4D 0e40 ~37.00

192
592349
8900
Te3
775240

0«00

600000

1190600

0«05

100

100

719040
Oe81

5S1eT7
12492
-41e40

1987

17



ZMERY MINE GROUNDWATER MONITORING EPIRT
FJR ALL DATA FROM 860101 THROUGH 851231

WATER BEARING UNITS: QAL=UITCHUPAH

U=UPPER FERRAON SS
NOTE ON WATER DEPTH:

ALLUVIUM CAL=CHRI
M=4[D0OLE FERRON SS
NEGATIVE VALUE IND

op
FEFET

STIANSEN ALLUVIUM
L=LJWER FERRON SS

7:45 FRIDAY,

3G=BLUEGATE SHALE

ICATES A “LOWING WELL

MONITORING ARZA =REFUSE DISPOSAL WELL=RDA4 WATER 3£ARING UNIT =QAL
mm— e wmsmmeem—mem STATISTICS ——m~mm oo
MEAN MIN MAX N STD
WATER DEPTH 2142 1942 2249 440 1.5
WATER LEVEL ELEV 59218 592042 592349 4e0 15
SP COND - LAB 8400 8000 9000 5 505
PH - LA3 7ot Te2 Te? 5¢0 042
DS 707040 659440 775240 5.0 53240
ACIDITY,TGOT 0.00
ALKALINITY(CACO3)
TOTAL 0.00
NONC AR BONAT £ 000 0400 0400 500 0400
ANIONS
HCO3 669417 650426 688408 2.00 26e74
co3 Ced0 0.00 000 2.00 0.00
cL 261400 224,00 298.00 2.00 52433
S04 4980400 %100.,00 6000400 5.00 798412
NG3UN) Oe 34 0e25 Oeb4 2.00 Oel3
CATIONS
NA 1167.00 1100.00 1220.00 5400 51le67
K 7400 7.00 7400 2400 000
CA 416400 408400 424400 2.00 11e31
MG 423400 411,00  435.00 2.00 1697
FE,TOT 0. Q0
MN 000
TRACE IONS
AS 0400 000 0400 2.00 0400
B 1.06 0e9% le18 2.00 0el?
BA 0400 0400 000 2.00 0600
co 0e 00 0400 000 2.00 0.00
CR 0.03 0400 0407 2.00 005
cu 0.01 0400 0402 2.00 0.01
HG 0. 00 0400 000 2400 0000
MO 0400 0.00 . 0400 2.00 0.00
NI 0« 30 0400 0400 2400 000
P8 Oe 00 040027  0e00 2400 000
SE 0«00 0.00 - 0400 2.00 0400
SR be 91 6010 TeT3 2400 1.15
IN 0.01 0401 001 2.00 0400
OTHER I0ONS
aL 04 00 0.00 0400 2.00 0. 00
F 0.78 076 0.80 2.00 0403
FEyDISS 007 000 Jel5 500 0.05
S 0« 00
NH3{ N} 0405 0400 0el0 2.00 0407
NOZEN) 0400
P-ORTHO 0.00
PeTOT 0.10 0.08 Del2 2.00 0.03
sI02 000
CALCULATED DATA
HARDNESS 2731 2712 2850 2 98
NC HARDNESS 0 0 o] 5 0
SAR 10 9 10 2 0
IONIC RATIOS(X)
NA+K 79 48 100 5 29
CA 19 19 20 2 0
MG 33 32 33 2 0
HCO3+C03 10 10 10 2 0
cL 7 6 8 2 1
S04 93 82 100 s 9
TOS{SUM) 685845 61001 73743 500 49542
TDS{SUM) /SP CIND 082 075 Q.87 5400 Do 04
TDS(CALC) 581049 659T+2 702446 2.0 3022
TDS/TDS{CALC) 0.98 097 1400 2.00 0602
TOTAL CATIGNS 73,06 47485 110419 5e 00 3089
TOTAL ANICNS 111.04 102441 124492 530 9409
CAT-AN BALANCE —23400 —4le40 040 5400 2143

MAY Lo

1987

73



WATER BEARING UNITS:

EMERY MINE SROUNOWATCR MINITIRING EPORT
FOR ALL OATA FROM 860101 THROUGH 351231

QAL=QUITCHUPAH ALLUVIUM

CAL=CHRISTIANSEN ALLUVIUM

U=UPPER FERRON SS

M=MIDOLE FERRON SS

L=LIWER FERRON SS

F:45 FRIDAY, MAY 1,

BG=BLUEGATE SHALE

NOTE ON WATE DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

Py
FETET

MONITORING AREA =REFUSE DISPOSAL WHELL=RDAS5 WATEQ BEARING UNIT =QAL

———————————————— RAW DATA- -—
15JAN86 12MAR86 25JUNB6 30SEP36 180EC86

WATER DEPTH 1946 1948 19,0 195
WATER LEVEL ELEV 59216 5921e4 592242 592147
SP COND - LASB 27000 34200 51100 32500 36500
PH - LAB Teb 743 78 Te5 Teb
T0S 2677240 2111840 3279240 3163880 3224040
ACIDITY,TOT
ALKALINITY(CACO3)

TATAL

NONC ARBONATE 000 0400 0400 0e00 000
ANIONS

HCO3 75030 71004

co3 000 0400

cL 253000 2160400

S04 20000 20000 20500 21500 20800

NG3EN) Oe04 0e22
CATIONS

NA 6300630 7340600 7410400 7T330.00 678000

K 1000 10.00

CA 432,00 440400

MG 198500 192300

FELTOT

MN
TRACE IONS

AS 0000 0400

8 1le76 2«40

BA 0.00 0400

cD 0«00 0«00

CR Ne20 0«00

cu 0e10 Qe06

HG 0400 0600

MO 0,00 0420

NI 0400 000

[4:] 000 0400

SE O«00 0«00

SR 1200 1080

IN 0.02 001
OTHER IONS

AL Q.00 0400

F 123 le27

FEJDISS Oe 39 Qel9 Oel4 Oe43 Del7

S

NH3(N) 0.00 Qe23

NOZ2(N)

P-0ORTHO

PoTOT Oel3 009

Sig2
CALCULATED DATA

HARDNESS 9240 9010

NC HARDNESS 4] o] ¢} 0 0o

SAR 33 34
IONIC RATIOS(X) . .

NA+K 100 63 54 100 100

CA & 4

MG 32 31

HCO3+C03 2 2

cL 14 12

S04 100 83 35 100 100
TOS(SUM) 26300e4 33051e0 331572 28833e4 2759042
TDS({SUM)/SP COND De 37 0e97 Oe65 0.89 0.76
TOS(CALC) 3266966 3279643
TDS/TOS(CALL) Qeb65 1 .00
TOTAL CATIONS 274406 504 « 40 50274 319.87 2949
TOTAL AMIONS 416640 500614 499 o4 T 44763 433,06
CAT—AN BALANCE -20e60 Ce40 0«30 ~16480 -1900

1937

79



WATER BEARING UNITS:

TMERY MINE

AAL=QUI TCHUPAH

U=UPPER FERRON 5SS
NOTE ON WATER DEPTH:

MONITORING AREA =REFUSE

GROUNOWATER 4INITJRING REPORT
FJX ALL DATA FROM 360101 THROUGH 851231

ALLUVIUM CAL=CHRISTIANSEN ALLLVIUM
M=MIDDOLE FERRIN SS

L=LOWER FERRON SS

9:45 FRIDAY,

B8G=BLUEGATE SHALE

NEGATIVE VALUE INDICATES A FLOWING WELL

Ao A a
FEEEF

JISPOSAL AELL=RDAS5 WATER BEZARING UNIT =QAL

MEAN
WATER DEPTH 1945
WATER LEVEL ELEV 3921 &7
SP COND - LA3 36260
PH - LA3 Te6
TDS 28922 .0
ACIDITY,TOT
ALKALINITY(CAZO3)
TOTAL
NONC ARBONATE 0620
ANIQONS
HCO3 73017
co3 0. 00
CcL 2345400
S04 20560
NQ3(N) Oel3
CATIONS
NA 7032, 00
K 10«00
CA 436400
MG 1954,00
FEoTOT
MN
TRACE IINS
AS 0400
8 208
BA 00 00
co 000
CR 0e 10
Ccu 0e 08
HG 000
MO Qe 10
NI 0«00
P8 0600
SE 0e 00
SR 11.40
IN Oe 01
OQTHER I3NS
AL 0400
F le25%
FEyDISS Qe 26
S
NH3(N) Oell
NO2Z2UN)
P—ORTHD .
PeTQT Oell
SI02
CALCULATED DATA
HARONESS 9125
NC HARDNESS 0
SAR 34
IONIC RATIOS(Z)
NA+K 86
CA 4
MG 32
HCO3+C03 2
CL 13
S04 94
TDS(SUM) 29783 .8
TOS(SUM)/SP CIND 0e35
TDS(CALC) 32733.0
TDS/TOS{CALL) 0e 82
TOTAL CATIONS 379400
TAOTAL ANIONS 4594 34
CAT-AN 3ALANCE ~1lel4

19.0
59214
27000
7.3
2111360

0400

710404
000
2160400
20000
0e04

6300600
10.00
432400
1923.00

000
le76
000
000
0.00
006
Q.00
000
000
0«00
1080
0401

000
le23
Oel4

0.00

0409

9010
0
33

63
4
31
2
12
a3

2630064
065

326696
0eb65

274406
416040
~20260

STATISTICS

MAX

3279240

300

750430
000
2530400
21500
0622

741000
10«00
440400
198500

0.00
2 40
0.00
0400
0.10
0«00
0620
0«00
0400
000
12.00
002

0400
1427
Oe43

0423

Jel3

9240
0

34
100
4

32

2

14
100

331572

097

3279643
100

50440
500e14
Q.40

0«00

0400
500

2400
2400
2400
5«00
2400

5400
2400
2400
200
0. 00
0«00

2400
2 00
2400
200
2400
200
2400
2400
2400
2400
2400
2400
2400

2400
2400
500
0400
2400
0« 00
000
200
0400

NN

VIN NN NN

5e0
5«00

240
2. 00

500
500
500

STD
0.3
03
9006
02
497940

0400

28e47
0 00
261463
626490
Oel3

48le1l
0.00
5466
43484

0«00
0s45
0.00
0.00
Qe l4
0«03
0600
Oel4
0«00
0e00
000
085
0«01

0«00
0403
Oel4

016

0.03

163

O~ 0O~ 0Q

316044
Oel4

89 6
025

11481
38456
1058

MAY 1,

1937

8C



WATER BEARING UNITS:

EMERY MINE GRQUNDWATER MONITORING REPORT
FOR ALL DATA FROM 860101 THROUGH 351231

AL =UI TCHUP AH

ALLUVIUM

CAL=CHRISTIANSEN ALLUVIUM

U=UPPER FERRON SS

M=MIDOLE FERRON SS

L=LJIWER FERRON SS

7:45 FRIDAY,

BG=BLUEGATE SHALE

NOTE ON WATER DEPTH:

MONITORING AREA =REFUSE

1544 36

WATER OEPTH
WATER LEVEL ELEV
SP COND - LAB
PH — LA3
DS
ACIDITY,TQT
ALKALINITY(CACO3)

TOTAL

NONC ARBONATE
ANIONS

HCO3

co3

cL

S04

NQ3(N)
CATIONS

NA 4700400

K

cA

MG

FE,TOY

MmN
TRACE IONS

AS

B

BA

€0

CR

cu

HG

¥0

NI

P8

SE

SR

N
OTHER IONS

AL

£

FE4DISS

s

NH3(N)

NOZ2(N)

P-ORTHO

PyTOT

s102
CALCULATED DATA

HARDNESS

NC HARDNESS o

SAR
IONIC RATIOS(X)
- NA+K

cA

NG

HCO3+C03

cL

S04

21000
7T e6
19588.0

0«00

15000

O« 26

100

1970043
Qe 94

TDS(SUM)
TDSC¢SUM)/SP CIND

TOS(CALC)
TOS/TOSCCALC)

TOTAL CATIONS
TOTAL ANIONS

204e 46
312.30

e e A
FERFR

NEGATIVE VALUE INDICATES A FLOWING WELL

DISPOSAL WELL=RDA6 WATER BEARING UNIT =QAL

———— e m—-——————— RAW DATA-——— - ——— o
12MAR86 25JUN36 30SEPB6 18DECS86
1344 1346 1349 1443
592740 592648 592545 5926el
19500 30100 16000 21850
Te2 Te8 Teb Teb
1521240 1992040 1382440 2167640
000 0400 0.00 0.00
484434 603490
0400 0400
939,00 1124400
10500 12500 9000.00 14000
600 4425
3650400 4590400 2880400 4995400
21400 25400
452400 460000
795400 924400
0400 0.00
104 lel0
0.00 0.00
000 000
Del2 0409
0405 0403
0400 0400
0400 0420
0400 0«00
0400 000
0.00 000
1127 11430
0400 0401
0400 0400
Oel2 070
0ell 0408 Oel® Oell
0.00 006
0el2 OelO
4400 4950
] 0 v} 0
24 28
& T T 87 100 100
9 8
26 25
3 3
10 11
86 86 100 100
168495 2023343 1188Je1 189951
086 Oeb7 [+ P £ 0487
16603e3 1992643
0692 100
247427 299.27 12529 217429
253451 302420 187.38 291448
~1e20 ~0e50 —19290 ~14e60

CAT-AN BALANCE -20490

MaAY 1,

1987

81
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EMERY MINE GROUNDWATER HMONITORING REPIRT
FOR ALL DATA FROM 362101 THROUGH 851231

WATER BEARING UNITS: JAL=QUITCHUPAH

UsUYPPER FERRON SS
NOTE ON WATER DEPTH:

ALLUVIUM CAL=CHRI
M=MIDDOLE FERRON SS

STIANSEN aLLUVIUM
L=LIWER FERRON SS

3145 FRIDAY.

BG=3LUEGATE SHALE

NEGATIVE VALUE INDICATES A FLOWING wELL

R
EREFT

MONITORING AREA =REFUSE DISPOSAL WELL=RDAS6 WATER BEARING UNIT =QAL
~m——— e m—mmm == STATISTICS e m e
MEAN “IN MAX N STOD
WATER DEPTH "1348 134 143 440 Oe4
WATER LEVEL ELEY 592646 59251 59270 40 Oe4
SP COND - LAB 21630 16000 30100 S 5206
PH - LA3 746 Te2 Te8 Se0 02
Y0S 180440 1382440 2167640 50 335142
ACIDITY,.TOT 3«00
ALKALINITY(CACO3)
TOTAL 0.00
NONC ARBONATE 0.00 0400 0«00 5.00 0400
ANIONS
HCO3 54412 484 ¢34 60390 2.00 B4e54
Cco3 0400 0«00 0.00 200 0«00
cL 1031. 50 939,00 1124400 2400 130.381
S04 12200 93000.00 15000 5:00 246475
NO3{N) Sel3 4025 6400 200 le24
CATIONS
NA 4163,00 2880400 4995.00 5.00 876438
K 23,00 2100 2500 200 2083
CA 456400 452400 46000 2,00 566
MG 859.50 79500 92400 2400 91le22
FEoTOT 000
MN 0.00
TRACE IONS
AS Oe 00 000 0«00 2+ 00 0«00
B le 07 1«04 le10 2400 Oe 04
BA 0. 00 000 0«00 200 000
co 0600 000 000 2.00 0400
CR 0.10 0409 Jel2 2.00 IO.OZ
[0V) 0e04 0403 0405 2400 0001
HG Q.00 0400 000 200 000
MO Oe 10 0«00 0420 2,00 Oels
NI 0000 0«00 000 2400 0.00
PB Qe 00 0.00 0.00 2«00 0.00
SE Oe 00 0.00 0«00 2200 000
SR 11.289 1127 1130 2400 0.02
IN Oed1 0«00 0«01 2+00 Ol.01
OTHER IONS
AL 04 00 0400 0600 2,00 C. 00
F Oe7l 0.70 0472 2+00 0001
FE9DISS Oel4 0,08 0e26 500 0.07
S 0,00
NH3(N) 0403 0.00 006 2400 Qe 04
NOZ{N) Je« Q0
P-ORTHO 0.00
P, TOT Oell 0«10 Oel2 2400 0«01
S102 000
CALCULATED DATA
HARDNESS 4675 4400 4950 2 389
NC HARDNESS ] o} o} S o]
SAR 26 24 28 2 3
IONIC RATIOSI®)
NA+K 86 64 100 S 19
CA 8 8 9 2 1
MG 26 25 26 2 1
HCO3+C0O3 3 3 3 2 0
CL 10 10 11 2 o]
S04 95 86 100 5 8
TOS{SUM) 17531 «7 11880e1 20233.3 5¢0 341143
TOS(SUM)Y/SP CIND Oe 82 Q067 Oe94% 500 Oell
TDS{CALC) 18264 48 16603e3 1992643 20 234967
TDS/TDS(CALC) Qe 96 0e92 1,00 2+ 00 0e 06
TOTAL CATIGNS 21871 125429 299427 5.00 63e72
TOTAL ANIONS 26937 187.38 31230 5¢N0 5095
CAT-AN 3ALANCE ~1le42 ~20.90 ~0e50 500 e 94

MAY Ll

1387

32



ZMERY MINE GROUNDWATER MONITORING REPORT
FOR ALL OATA FROM 360101 THROUGH 851231

WATER BEARING UNITS: JAL=3UITCHUPAH

U=UPPER FERRON SS
NOTE ON WATER DEPTH:

MONITORING AREA =SURFACE

ALLUVIUM CAL=CHRI
M=MIDDLE FERRON SS
NEGATIVE VALUE IND

e
FEERR

STIANSEN ALLULVIUM 386G
L=LOWER FERRON SS
ICATES A FLOWING WELL

14:07 WEDNESDAYs APRIL 29,

=BLUEGATE SHALE

MINE(1) WELL=SM1-1 WATER SEARING UNIT =CAL

—————————————— — RAW DATA-——— -~ e
20MARB6  30JUNB6 04SEPS6 1S5SEP86 23DEC86
WATER DEPTH 2.3 342 3.7
WATER LEVEL ELEV 6068.0 60671 606646
S® COND ~ LAS
PH — LA3
10§ 21996.0 2114340 2553140 3648840
ACIDITY,TOT 000
ALKALINITY(CACOI3)
TOTAL .
NONC ARBONATE 0400 0.00 0.00 0400
ANIONS
HCO3 1058496 1091490 1063434 1651488
ca3 0.00 0400 000 0400
cL 839,00 760400 1066400 1140.00
S04 15500 15000 16500 24000
NO3(N) 1.34 4407 4415 33,80
CATIONS
NA 5350,00 4310400 5220400 7500400
K 43400 36400 45,00 85480
(oF 404400 460400 380.00 448,00
MG 146200 1573,00 1797.00 2444400
FEsTOT 0.16 0e26 0e45
MN 100 lel1l3 le12
TRACE IONS
AS 0430 0400 0400 0400
8 .74 0699 0490 ls61
BA De 00 0.00 0.00 - Oel0
cD 0+ 00 0400 0400 0400
CR 0.00 0.08 0.00 0405
cu 007 Oe04 Oel4 0.09
HG 0400 0.00 0.00 0400
MO 000 0420 000 0e20
NI Oe 00 0406 0e06 0405
PB 0. 00 0.00 0.00 0405
SE 0400 0401 0401 0.01
SR
IN 0.01 0402 0401 009
OTHER IONS
AL 0.20 0.00 0400 0.05
F 0. 30 0427 De22 0e24
FEsDISS 0.88
S Je 40 0420 0.00 010
NH3(N) 0. 08 0el7 010 050
NO2(N) D 66 0493 0e85 0420
P—-ORTHO 0e06
PoTOT Oel3 0.l0 0406
s102
CALCULATED DATA
HARONESS 7020 7620 3340 11170
NC HARDNESS a
SAR 28 24 25 31
IONIC RATIOS(X)
NA+K _ 52 58 sa 60
(o 5 & 5 4
MG 32 36 37 36
HCO3+C03 5 5 4 5
cL . 7 6 8 6
S04 39 89 38 89
TOS(SUM) 2466Ls1 2373846 2607946 3730745
TDS(SUM}/SP CIND
TDS(CALC?} 2412248 2318346 2553849 364678
TOS/TDS(CALC) 0.91 0491 1,00 1.00
TOTAL CATIONS 374428 362455 395,05 551490
TGTAL ANIONS 363490 352401 391e41  561le36
CAT-AN BALANCE 1440 1.50 0e50 -0.80

1987

95



wATER BEARING UNITS:

EMERY MINE GROUNDWATER MONITORING REPORT
FOR ALL DATA FROM 860101 THROUGH 861231

JAL=JUITCHUPAR ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG

U=UPPER FERRON SS M=MIDOLE FERRON SS L=LOWER FERRON SS
NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FLOWING wWwELL

MONITORING AREA =SURFACE MINE(1l)

ey
FEEER

MIN
243
606546

2114340
0.00

000

1058.96
0+00
760400
15000
1e34

4810400
36400
380,00
1462400
Oelb
1.00

0«00
0.14
0«00
000
0«00

Oe04

Oe«00
0«00
000
0.00
Q.00

Ce01

0«00
0e22
0«88
0.00
0408
0e20
0«06
0+06

7320
]
24

58
4
32
4
6
28

2373846

2318346
0a91

362455
352.01

SSOSENNPRNPRE S 7% 5 T3 1 (1 J R —
MEAN MAX N STO
WATER DEPTH 3.1 3.7 340 Oe7
WATER LEVEL ELEV 6067 «2 560680 3.0 Oe7
SP COND - LA3 o]
PH - LAB 0.0
T0S 2628945 36488.0 4.0 T05%«4
ACIDITY,TOT Ce 00 0«00 1.00
ALKALINITY(CACO3)
TOTYAL 0.00
NONC ARBONATE 000 0«00 400 0400
ANTONS
HCO3 12164 64 1651488 400 290452
ca3 0. 00 0400 4400 0e 00
CcL 951625 1140400 4400 180671
S04 17750 24000 400 4213.07
NO3(N) 10e34 33.80 4«00 15636
CATIGNS
NA 572000 7500400 4400 1208677
K 52645 85480 400 ° 22457
CA 423600 460400 4«00 37643
MG 1819« 00 2444400 4400 439435
FEoTOT 0e29 OetS 3400 0el5
MN 1.08 lel3 3,00 0607
TRACE IONS
AS 0«00 000 400 0.00
B : 1.06 le6l 4,00 0e38
BA 0602 O.10 4400 005
co 0« 00 000 4400 000
CR 0003 0«08 400 0« 04
cu 0«08 Qela 400 0004
HG 000 0.00 4400 0000
M0 Oe 10 020 4000 Oel2
NI Oe 04 006 400 0403
PB 0«01 0«05 4400 0.02
SE OeJ1 0.01 4.00 000
SR 000
IN _ 0. 03 0«09 4400 0. 04
JTHER IONS
AL Oe01 0«05 4400 0e02
F De26 Q430 400 Oe 04
FEZDISS 0e 88 Oe88 100
S Oel? 0e40 4600 Oel?
NH3(N) Oe 21 0650 4,00 Q620
NOZ{N) Qe 66 0493 4400 0e33
P-ORTHOD D« 06 0«06 1,00
PeTOT O 10 Oel3 3.00 Ce04
SI102 0.00
CALCULATED DATA
HARDNESS 8538 11170 4 1836
NC HARDNESS o] o] 1
SAR 27 31 4 3
IONIC RATIOS(ZX)
NA+K . . 99. 62 4 2
CA 5 6 4 1
MG 35 37 4 2
HCO3+C0O3 S 5 4 o]
CcL 7 8 4 1
S04 39 39 4 1
TOS{SuM} 27946 7 373075 440 631444
TDS{SUM)/SP COND 0.00
TDS(CALC) 2732843 364678 440 516945
TDS/TOS(CALC) Qe 96 100 4000 005
TOTAL CATIONS 42095 55190 4400 88433
TOTAL ANIONS 417417 Sé6le36 4400 9753
CAT-AN 3ALANCE 0665 150 4400 1e07

~0e80

14:Q7 AEDNESDAY, APRIL 294 1987

=BLUEGATE SHALE

WELL=SM1-1 WATER BEARING UNIT =CAL

96’
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WATER 3EARING UNITS:

ZMERY MINE GROUNDWATER MONITORING REPORT
FJR ALL DATA FROM 3560106 THROUGH 385123]

MONITORING AREMN =3URFACE

WATER DEPTH
WATER LEVEL ELEV
SP COND - LaAB

PH - LA3

Tos

ACIDITY,TOT

ALKALINITY(CACD3)

TOTAL

NONC ARBONATC
ANTINS

HCO3

co3

cL

S04

NGO3{N)
CATIONS

NA

K

CA

MG

FE»TOT

MN
TRACE IJINS

AS

B

BA

Cco

CR

cu

HG

MO

OTHER [JNS
AL
F
FE$IISS
S
NH3(N)
N32(N)
P~ORTHO
Py TOT
SI02
CALCULATED DATA
HARDNESS
NC HARDNESS
SAR
IONIC RATIOS(Y)
NA+K
CA
MG
HCO3+C03
CcL
SG4

TOS(SUM)
TOS(SUM)/SP CIND

TDS(CALC)
TDS/TOS(CALC)

TOTAL CATIONS
TATAL ANIONS
CAT-AN BALANCE

JAL=JUITCHUPAH ALLUVIUM
U=UPPER FZIRRON SS
NOTE ON WATZ DEPTH:

S
BT

13¥MA 30 30JUNBE
Ja2 =21
6043 .0 60503
5928 »0 236340
O« 00 0«00
76128
0«00 322.80
17200 Q.00
4700.00 1600600
Ned2 Oel5
855400 529400
14420 13.00
392.00 148,00
710630 179.00
Q25
O34
0. 00 0400
0e22 0435
0400 0.00
0400 000
0.08 000
0¢ 04 0.00
0000 0.00
000 D400
0. 00 0«00
020 000
0400 3400
De02 0.01
0e 00 0.00
0e35 0e63
Qe 10
0e20 0.00
0.00 0«09
0. 06 Oel4
Oell 0«07
3930 1108
2
6 7
33. 51
17 16
51 32
11 24
4 0
35 76
760543 27937
721343
0. 96
115452 45e4T
115621 44413
De 10 " 1e590

CAL=
M=MIDOLE FERRON SS
NEGATIVE VALUE INDICATES A FLOWING WELL

CHRISTIANSEN ALLLVYIUM 86
L=LOWER FERRON SS

RAW DATA-=—— =
04SEP36 15SEP36  23DECS6
~1eb
60498

124340 69260

0400
Q.00 0.00
52%.26 347490
0.00 0«00
40.00 143.00
55000 4200.00
Oel9 1e35
234400 740.00
9.00° 99«10
60.00 340400
906,00 66750
532 46090
0«55 2485
0.01 0e03
Oe4l Oebl
0.00 Oel0
0.00 0,00
0.00 0.05
000 0«05
0.00 000
0400 0«20
0,00 0.05
0.00 0. 05
0.00 0.00
De02 Oel8
0.00 0405
0e66 Oe40
000 0«20
0.07 0450
Oelb O« 85
0010

Oel?
520 3595
S S
50 33
14 16
36 52
41 13
S 4
54 a3
151367 7091 .0
1250e2 6656040
0699 l. 04
21.02 108439
21«30 L0556
-0.70 1+30

14:037 WEONESDAYs

=BLUEGATE SHALE

MINE(L) WELL=SMI-2 WATER 3EARING UNIT =CAL

APRIL 29,

1987

Q7

[



WATER BEARING UNITS:

SMERY MINE GROUNODWATER MONITORING REPORT
FOR ALL DATA FROM 360101 THROUGH 861231

UsUPPER FERRON SS
NOTE ON WATER DEPTH:

14:07 WEDNESDAYy APRIL 29,

JAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE

M=MIDOLE FERRON SS L=LOWER FERRON SS
NSGATIVE VALUE INDICATES A FLOWING WELL

FEEER

MONITORING AREA =SURFACE MINS(1l) WELL=SM1-2 WATER BEARING UNIT =CAL

—————————————— STATISTICS ————=>————m
MEAN MIN MAX N STD
WATER DEPTH ~-le2 -2l Ce2 3.0 le2
WATER LEVEL ELEV 6049 ¢4 60430 605043 3.0 l1e2
SP COND - LAB o
PH - LA3 00
TDS 449040 124340 692840 40 289047
< ACIODITY.TOT 0«30 0400 000 1.00
ALKALINITY(CACO3)
TOTAL 0.00
NONCARBONAT:Z Qe 00 3400 000 4400 0400
ANIONS
HCO3 71248 528426 84T«90 3.00 165431
ca3 80. 70 0400 322 .80 400 161440
CL 38475 0400 172400 4400 8le91
S04 2762450 55000 4700400 4400 2005457
NO3(N) Oe43 0.02 135 4.00 0e 62
CATIGNS
NA 589450 234400 855400 4400 272675
K 33.77 900 99.10 4.00° 43460
CA 23500 60200 392.00 4.00 156492
MG 4l1le65 90.00 710.00 400 322455
FELTOT 17449 025 45490 3400 25460
MN le25 Oe 34 2485 3.00 le39
TRACE IONS
AS Oe 01 0.00 Ce03 4000 0«01
B Je 40 022 0«61 4«00 - Oel6
BA 0.02 0400 Oel0 4400 0e0S
€D 0e 00 000 0.00 400 000
CR 0693 0.0C 0.08 4400 Ce 04
cy Oe 02 0.00 005 4000 0e 03
HG 0.00 000 0«00 4400 0«00
MO Qe 05 0e00 0420 4400, Oe10
NI 001 000 0.05. 400 0.02
B Oe 0l 0.00 Ge05 . 4400 0e02
SE 0.00 000 000 - 4«00 0«00
SR ) 000
IN 0«06 0«01 O.l8 4400 Q.08
OTHER IONS .
AL Ne0l 0«00 005 400 0e 02
F 0e 51 035 0+66 4400 Oel6
FE#DISS Oel0 Oel0 Gel0 100
S 0a 10 D00 0620 4400 Oel2
NH3{N) . 1l6 0.00 0e50 400 0e23
NOZ2(N) 0e30 0e06 Oe85 4400 0437
P-0ORTHO Oel0 0.10 Oel0 1.00
PeTOT Del2 007 Oek7 3.00 005
S1Q2 0«00 ’
CALCULATED DATA
HARONESS 2281 520 3900 4 1715
NC HARDNESS 2 2 2 1
. SAR 6 5 7 4 1
IONIC RATIQS(X} a
NA+K 42 i3 S51. 4 10 = .__..
CA 16 14 17 4 1
MG 43 32 52 4 10
HCO3+C03 22 11 41 4 14
CcL 3 0 5 4 2
S04 T4 5S4 85 4 14
TOS(SUM) 4752 42 151347 76053 40 304946
TDS{SUM}/SP CIND 0,00
TOS{CALC) 5042 9 125042 721843 340 32964
TDS/TDS{CALL) 1.00 096 104 3.00 Qe 04
TOTAL CATICONS 72050 21402 11552 4400 46462
TOTAL ANIONS 71.55 21430 115421 400 45497
CAT—-AN 3ALANCE 0455 -0e70 150 4000 104

1987

38

e



IMERY MINE 3ROUNDWATER WONITORING 2EPORT
FIR ALL. JATA FROM 360101 THROUGH 861231

WATER BEARING UNITS: JAL=UITCHUPAH
: U=UPPER FZRRON SS
NQOTE ON WATER DEPTH:

ALLJVIUM

M=MIDDLE FERRON SS
NEGCATIVE VALUE INDICATES A FLOWING WELL

A A
TRESE

MONITORING AREA =5URFACE MINE(])
13vAR 36 334U.85
WATER CEPTH . T8 745
nATER LEVEL SL=ZV 65047 22 60485
SP COND - LA3
PH - LA3
LN 5355340 5952240
ACIDITY,TQT
ALKALINITY{CACI3)
TOTAL
NONC ARBONAT = Je 00 0400
ANIDONS
HC33 3134562
ca3 Oe 20 407 « 40
cL 1540430 000
S34 37500 40000
NO3(N) 3450 Te23
CATIONS
NA 14550 14370
K 33.930 106400
ca 438. 20 480400
MG 25446430 2439400
FELTOT Oel8
MN Jeso 0657
TRACE IOJNS
AS 030 0«00
3 Js 15 0040
BA Qe 00 0400
co 0000 000
CR Je26 Oel6
cu Je 15 0el0d
HS 0,30 0,00
mMQ Qe 22 0«20
NI 0. 00 000
P3 24070 0«00
SE Ne01 0.00
SR
N 0,04 0.03
OTHER IANS
AL 000 0.00
F 3459 Oeb4
FEZDISS Qe 46
S e 20 Oe4D
NH3({N) Oe J6 0«23
NJ2{N) 5e 50 l1e27
P-ORTHO
P, TOT Oel3 0407
sige
CALCULATED DATA
HARDNESS 11630 11230
NC HARDNESS 0
SAR 59 61
IONIC RATIOS(%)
NA+K 73 74
CA 3 3
MG 24 23
HC33+C03 2 2
cL 5 o]
S34 93 93
TDS(SUM) 57544 +9 5831340
TDS(SUM)/SP CIND
TOS(CALC) 5712848
TDS/TOS(CALC) De94
TOTAL CATIONS 368« 96 874417
TITAL ANICNS 338429 347,02
CAT=-AN 3ALANCE 1430 160

CAL=CHRISTIANSEN ALLUVIUM 3G
L=LIWER FERRON SS

RAW DATA-————— e

04SEPB6

Te4
504866

155cP 836

59611 «0
J.00

0.00

835.70
0.00
1640.00
40000
Tea?

14580 .

120400
440400
2420400
Oe22
Oe87

300
0.19
0«00
De00
0000
Oeléb
1.98
0.00
0.00
0«00
0«00

0e03

0.00
Qe & Q

0«00
0.25
0.53

0«03

11050
60

T4
3
23
2
5
93

6004748

5962340
1.00

858436
893437
-2+00

23DEC36

591300

Q.00

878440
G« 00
1376400
41000
36480

15440
30630
448400
2437.00
3.61
le33

000
Q.67
0.10
Ge 00
0405
Oe13
0.00
0420
005
0405
0401

Qel2

0«05
059

0«10
0«50
3620
0. 06

11140
64

75
2
22
2
4
94

61656 ¢4

612099
097

895442
909.73
-0e80

14:07 AEONESOAY,

=BLUEGATE SHALE

WELL =SM1-3 WATER 3EARING UNIT =CAL

APRIL 29

1987

EA



WATER BEARING UNITS:

TMERY MINE GROUNDWATER MONITJIRING REPORT
FIR ALL DATA FR34 360101 THROUGH 361231

JAL=UI TCHUP AH
J=UPPER FERRON 5SS
NOTE ON WATER DEPTH:

MONITORING AREA =SURFACE

ALLUVIUM CAL=CHRI
M=MIDOLE FERRIN SS

STIANSEN ALLUVIUM
L=L3JWER FERRON SS

14:07 WHEDNESDAY,

BG=BLUEGATE SHALE

NEGATIVE VALUE INDICATES A FLOWING WELL

o .
RV ENR

MINE({Ll) WELL=SM1-3 WATER BEARING UNIT =CAL

—————————————— STATISTICS ~~mm-m=mmmmmm— e
MEAN vIN MAX N STD
WATER DEPTH 746 Ta4 7.8 3.0 02
WATZR LEVEL =LZV 6048 o4 60432 604866 340 Ce2
SP COND - LA3 0
PH — LA3 Je0
108 5795748 5356340 59611.0 4.0 293440
ACIDITY,TCT J« 00 0.00 0.00 l.00
ALKALINITY{CAZO3)
TOTAL 0«00
NONC AR3ONATE 0. 30 0400 000 4000 0«00
ANTIONS
HCO3 344424 818462 37840 3.00 3079
co3 101435 0.00  407.40 4400 203470
cL 1139.00 0400 1640400 4400 767409
S04 39625 37500 41000 4000 1493404
NO3(N) 13.75 3450 36480 4400 15447
CATTONS
NA 14860 14550 15440 4400 412471
K 37432 30430 120400 4400 39,58
ca 464400 440400  488.00 4400 23455
MG 2460430 2420400 2544400 4400 56465
FEsTOT 1e34 0.18 3.61 3.00 1497
MN Qe 31 Qe46 le33 4400 0«39
TRACE IONS
AS 0400 0400 0400 400 0400
8 0e 35 0el5 067 4400 026
"BA 0402 0400 0.10 4400 0405
co 0e20 0400 0400 4.00 0.00
CR Jel2 0.00 0e26 4400 0a12
cu 0.13 0410 0el6 4400 0403
HG 0450 0.00 1.98 4400 0.99
Mg 0e15 000 0422 4,00 0.10
NI Je01 0400 0.05 4400 0402
PB 0401 0400 0405 4,00 0.02
SE 0401 0400 0401 400 0400
SR 0.00
N 0405 003 0.12 400 0.04
OTHER IONS
AL 0401 0,00 0405 400 0.02
£ 2460 0459 0464 4400 0402
FEyDISS 0e 46 0e46 Oe4b 1.00
s 0ul? 2.00 0e40 4,00 Gal?
NH3(N) 0e26 0406 0450 4400 0.18
NOZ(N) 2452 0453 5450 4400 2.22
P~ORTHO 0s 06 006 0406 1.00
P.TOT n.08 0.03 Oel3 3.00 0405
s102 0.00
CALCULATED DATA
HARDNESS 11275 11050 11680 4 280
NC HARDNESS 0 0 Q 1
SAR 61 59 64 4 2
IONIC RATIOS{Z)
NA+K T4 73 75 ) 1
CA 3 2 3 4 0
MG 23 22 24 4 1
HCO34C33 2 2 2 4 0
cL 4 0 5 4 2
S04 5 93 98 4 2
TOS(SUM) 5939045 57544e9 6165644 440 1837 49
TDS(SUM) /SP C3ND. Ne00
TOSI(CALC) 5932045 5712348 6120949 3.0 205743
TOS/TDS(CALC) 0e 97 0e94 1.00 3400 0403
TOTAL CATIONS 374.23 858436 895442 4.00 1558
TOTAL ANIONS 872.10 333429 909.73 4400 34483
CAT-AN 3ALANCE Jel5 -2.00 1.80 4000 1486

APRIL 29,

1987

130



ZMERY MINE SROUNDWATER MONITORING REPORT
FOR ALL DATA FROM 860101 THROUGH 861231

WATER SEARING UNITS: JAL=QUITCHUPAH

U=UPPER FERRON SS
NOTE ON WATER DEPTH:

MONITORING AREA =SURFACE

14:07 AEDNESDAYs APRIL 29,

ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
L=LOWER FERRON SS
NEGATIVE VALUE INDICATES A FLOWING WELL

M=MIDDLE FERRON SS

=X

MINE(L) WELL=SM1-4 #ATER SEARING UNIT =CAL

230€EC86

203140

0.00

397.72
0.00
36400
120000
Oelb

265420
27«90
200400
132450
877
Oe 44

0601
Oe48
0610
0«00
0005
0405
0e00
0e20
005
0+ 05
0.00

Oell

0.05
0+60

2.00
050
Oe l4
0.06

22703
206861
0698

33e46
32457

———————————mmm m— == RAW DATA-~— e
20MA36 30JUNB6 04SEPBS 15SEP86
WATER DEPTH 1642 346 109
WATER LEZVEL ELEV 5923 .0 59356 592843
SP COND - LAB
PH - LAB
TOS 352060 237240 244140
ACIDITY,TOT 0«00
ALKALINITY(CACZQ3)
TOTAL
NONC ARBONATE 0s00 000 0,00
AN IONS
HC33 395.28 42578 41602
co3 Oe 00 0.00 0.00
cL 66600 5000 5100
S04 2100.00 1400400 150000
NG3(N) 2060 0«06 Q.06
CATIONS
NA 440000 345,400 323,00
K 6400 T«00 9400
[oF 3 292400 216400 208.00
MG 20900 145,00 146.00
FEoTOY 0«00 Oe40
MN 001 0e21
TRACE IONS
AS 0.00 0.00 0.00
B Qel9 Oe40 Oe54
BA Qs 00 000 0«00
cD 0«00 000 0,00
CR 0. 00 000 Q.00
cu 0«00 0.00 000
HG 0e00 000 0e 00
“0 0e QO 0400 Q.00
NI 0.00 000 0«00
P3 Oe 30 0«00 i 0,00
SE 06 00 0«00 0,00
SR
IN 0«00 0l.01 0401
OTHER I3NS .
AL 0e GO 0,00 0.00
F Oe 44 0eb% Oe70Q
FEWJISS 0«00
S Oe 30 000 0«00
NH3(N) Oe 06 Oe10 0.00
NOZ2(N)} 0«00 0«01 0«00
P~-ORTHO
PyTOTY 0«05 0407 Oel2
S102
CALCULATED DATA
HARDNESS 1590 1138 1120
NC HARDNESS 3]
SAR 5 S 4
IONIC RATIOSEX)
NA+K . . L 38. . .. 40 _.39.
CA 29 28 28
MG 34 31 33
HCO3+CO3 12 19 17
cL 4 4 4
S04 34 78 79
TDS{SuUM) 351146 259040 26551
TOS{SUM) /SP COND
TOS{CALC) 331046 23736 244346
TDS/TDS(CALC) 136 100 1.00
TOTAL CATIONS 51e 06 37 .89 36469
TOTAL ANIONS 52.27 37.58 39453
CAT-AN BALANCE -1420 Qe40 -3e70

1«30

1987

101



WATER BEARING UNITS:

IMERY MINE SROUNDWATER MONITORING REPORT
FIR ALL DATA FROM 860101 THROUGH 861231

AAL=IITCHUPAH
U=UPPER FERRON SS
NOTE ON WATER DEPTH:

ALLUVIUM
M=MIDOLE
NEGATIVE

MONITORING AREA =SURFACE
MEAN
wATER DEPTH 10«2
WATER LEVEL SLEV 5929 40
SP COND - LaAB
PH - LA3
TDS 2591 .0
ACIDITY,TOT 0e N0
ALKALINITY(CACI3)
T0TAL
NONCARBONAYTE 0eQ0
ANIONS
HCQ3 408470
co3 0600
cL 50675
S04 15506 00
NO3(N) 0e72
CATIDNS
NA 343430
K 12047
CA 229400
MG 158413
FEoTOT 3406
MN 0e22
TRACE IONS
AS Oe 00
B Oe 40
BA 0«02
cD 0e 00
CR 0.01
cv 0Oe 01
HG 000
MO De 05
NI Oe 01
PB 0.01
SE 000
SR
IN 0.03
OTHER IONS
AL 0o 01
F 0e59
FE9DISS 0O« 00
S 0e 57
NH3(N) Oel6
NO2({N} Oe 04
P-ORTHO 0« 06
PeTOT 0. 08
SID2
CALCULATED DATA
HARONESS 1223
NC HARDNESS o]
SAR 4
IONIC RATIOS(X)
NA+K 38.
CA 29
MG 33
HCO3+C03 17
cL 4
SOe 79
TDS{SUM) 27567
TOS(SUM)/SP CIND
TDS(CALC) 2549 40
TDS/TDS(CALL) 1. 01
TOTAL CATIONS 39.78
TOTAL ANIONS 40e 49
CAT-AN 3ALANCE —-0e 30

VAL

et Ao a
FIEREEF

0«00

395.28
0.00
36400
1200.00
0.06

265020
600
200,00
132.50
000
0.01

000
Oel?
0.00
000
000
0.00
000
0.00
0.00
0.00
0.00

000

0.00
Qo4
0+00
0.,00
000
G.00
0406
J«05

1045
o]
4

37
28
31
12

3
77

22733
206841
0498
33.46

32.57
~370

CAL=CHRISTIANSEN ALLUVIUM
FERRON SS

L=LJOWER FERRON SS
UE INDICATES A FLOWING

143107 WAEDNESDAY,

3G=BLUEGATE SHALE

WELL

STATISTICS
MAX

35116

3310.6
1.06

5106
5227
1«30

4400
4«00
100
3.00
000

&b

SESDEE

000

440
4400

4400
4¢00
4e00

MINE(1l) WELL=SM1-4 WATER BEARING UNIT =CAL

0«00

14467
0«00
1226
387.30
125

T2e72
10e36
42450
34647
4495
0622

0.00
0e15
0.00
0e02
0 02
0«00
Q.10
002
0.02
000

0«05

0«02
Oell

0.96
0e23
G 07

0«04

248

-

WO W

5306

5333
Oe04

Te15
8439
2419

APRIL 29,

1987,

1c2



AT LOVEL JATA F IR THE £0RY MIN- 11:93 THURSDAY, APRIL 30, 1987 1
o TR THE PERIJD FROM 863101 TJ 461231

———————————————————————————————————————————————————————— WELL=AA AUTFEREBS oo e oo e e e

DATE REAJING WLELEV
06MARR S 55.8 591049
. 2TJUNE S 5940 591047
03SEP8 S 5945 591042
23DEC36 5040 59094 7
e WELL=AA AQUIFFREL ——m = o mmm o o oo o
DATE READING WLELEV
06MARS6 84eb 5884e 0
2TJUNBG 829 588547
03SEP86 . B3el - 5885¢5
23DECS6 8748 58808 R
U B A @ :ﬁELLs.,&A -AQU"IFER‘—'FH ..-;...E... L I _— s . ; —
e sedows  weey
2TdunBe
03SEPdo
" 23DECB6
| SRR S | )
o — —meemeal WELLEAA AQUERERSl LSl o —— —————
DATE READING
06MARBS 10946
27JUNBS 10848
03SEP86 108¢5 .
23DECB6 109.0 . 586048
—————————————————————————————————————————————————————— WELL=BRYANT AQUIFERSU —ommm oo mmmmomee e
DATE READ ING WLELEV
02MAYB6 30146 572249
03SEP86 31044 571441
23DEC86 31842 57063
T e~ WELLSEMRIAL AQUIFER=UM —- - oo —_— - S
DATE READING WLELEV
5 . 13MARS6 13844 60173
| -26JUNB6 13848 601609 .
- 04SEPBG 13946 601641
23DEC86 139.5 601642



SATER LEVIL ATy F R THE FMERY MINt 11:07 THURSDAYs APRIL 30 1987 2
CROTHO PERTID FROM 350101 T 261231

———————————————————————————————————————————————————— WELLZEMATAZ AQUIFER 2BGUMEL —mm oo mm oo e e
DATE READING WLELEV
13MARS6 2541 6058, 3
24JUN3 6 27.8 605546
04SEPB 6 2446 605848
23DECB6 2042 606342
————————————————————————————————————————————————————— WELL =EMRIA3 AQUIFER=ZBGU — == == = === oo oo o o oo oo
DATE READING WLELEV
13MARS6 7043 60215
26JUNR G 66«2 602546
04SEPB6 6249 602849
230ECB6 6249 602849
————————————————————————————————————————————————————— WELL=FC346WN AQUIFERZUM —m o oo o oo e
DATE READING WLELEV
13MARB6 6445 605847
26JUNB6 6545 6057.7
04SEPB6 6245 60604 7
23DECB6 6540 605842
———————————————————————————————————— mmmmmmmmm— e mmmmmome WELLEH AQUIFERZBE = o mm s o o
DATE READING WLELEV
20MARB6 32.5 51991
30JUNB6 3246 6199.0
04SEPB6 3148 6199.8
31DECB6 31,7 6199.9
————————————————————————————————————————————————————————— WELL=H AQUIF EREL mm e o o o e o e e e e e
DATE READING WLELEV
20MARB6 2349 620645
30JUNB6 2442 620642
31DEC86 3040 620044
————————————————————————————————————————————————————————— WELL=H AQUIFER =M oo o e e e e e
DATE READING WLELEV
20MAR8 5 6245 616749
304UNB 6 61e8 . 5168.6
3LDECRS 73.4 6157.0



IATER LEveEL JATA ©aB T £AEQY MINI 11:92 THURSDAYs APRIL 30, 1987 3
FOR THE PLULID FROM 863171 TD 251231

———————— T T T T T T T T T T T e e e e e AFLLEH AQUT TR Tl mmm e e e
DATE RECADING WLELZV
20OMARSA 57«3 6173.,1
30JUNRS 57.8 617246
04SEP8 s, 57«3 61731
31DECH S 57«0 61734
———————————————————————————————————————————————————————— WELL=T AQUIFERZBE == o mmmmm o o e e e e e
DATE READING WLELEV
20MARB6 21.0 608846
30JUNB 6 2148 608748
04SEP86 23.4 608642
31DECB6 2244 60872
———————————————————————————————————————————————————————— WELL=] AQUIFERTL oo o e e e e e e
DATE READING WLELEV
20MARS6 13e4 609543
30JUNB6 1346 6095¢1 \
04SEPB6 13.0 6095.7
31DEC86 1246 609641
———————————————————————————————————————————————————————— WELL=1 AQUIFER=M === ce—o -- e i
DATE READING ' -WLELEV
20MARB6 20543 590346
30JUNB6 204¢6 1590443
04SEP86 21641 589248
' 31DEC86 22244 588645
T WELL=KEMMER AQUIFERZL == =— = —m o m e —— ———-
DATE READING WLELEV
12MARSS -3040 631647
24JUN8 6 -3040 631647
04SEPB6 ~30.0 631647
————————————————————————————————————————————————————— WELL=KEMMERER AQUIFER=ZL ——— e mem e — i
DATE READING WLELEV
23DECB6 27.0 .



AATER
=R

LiveL
THE

PERIIaR

We LL=LEZ WIS

JATA FR
R

TIE
o101 T 261231

AQUIF ER=U

FUERY MINE 11:08 THURSDAY, APPIL 30, 1987 4

DATE READING NLELDV
N2MAYS 6 25945 576049
04SEPS S, 2654 575540
18DEC86 26942 57512
——————————————————————————————————————————————————————— WELL=MUDDY1 AQUIFER=U = o e e e
DATE READING WLELEV
06MAR86 1278 59404 4
30JUNS 6 129.0 5939,2
04SEPB6 12Be6 593946
23DECB6 128.+4 5939,8
T WELL=MUDDY2 AQUIFER=U ————— - - e
DATE READING WLELEV
13MARBS 90,6 595642
26 JUNBG 9145 595543
04SEPB6 89,0 595748
23DECB 6 91 .2

WELL=RDA1l AQUIFER=QAL

595546

DATE READING WLELEV
12MARB 6 154 594341
25JUNB6 14.0 594445
305EPB6 1lel 594Te4
18DEC86 12.0 594645
—————————————————————————————————————————————————————— WELL=RDA2 AQUIFERZQAL —— === o= oo mmmm e - ———————-
DATE READING WLELEV
12MAR86 1542 594045
25JUNB6 153 5940¢4
30SEP86 1544 594043
18DEC86 l4e1 594146
—————————————————————————————————————————————————————— WELL=RDA3 AQUIFERZQAL ————m oo mm e - ———————
DATE READING WLELEV
12MARB 6 2340 592345
25JUNB6 2240 592445
30SEPB6 23.2 592343
18DEC85 2247 592348



JATER LEVEL DATA FOR THE EMERY MINE 11:08 THURSDAY, APRIL 30, 1987 5
FIR THE PERTQOD FROM 860101 TO 861231

—————————————————————————————————————————————————————— WELL=RDAG AQUIFER=QAL o mm oo
DATE READING WLELZV
12MARB6 2242 5921.8
25JUNB6 238 592042
30SEP86 2245 592145
18DECB6 2041 592349
———————————————————————————————————— -— — WELL=RDAS AQUIFERZQAL ———mm e e
DATE READING WLELEV
12MARB6 20.8 5921e6
25JUNB 6 2140 59214
30SEP86 20.2 5922.2
18DEC86 20,7 59217
——————————————————————————————————————— — WELL=RDA6 AQUIFER=QAL ——~-—-=—— - : m————————e-
DATE READING WLELEV
12MARB6 15.0 592740
25JUNB6 152 59268 \
30SEPBS 1545 . 592645 |
18DEC86 1549 592661 4
T T e e WELL=R1 AQUIFER=L ——=——— ———— —————- e
DATE READING  WLELEV
12MARB G ~29547 632949
2TJUNBG 27246 630648
04SEP86 -272e6 630648
18DEC8B6 ~26343 6297.5
——————————————————————————————————————————————————————— WELL=R2 AQUIFER=BG ~=— - —mmmme -——
DATE READING WLELEV
12MAR8S 48,43 59834 4
27JUNB 6 45,0 59866 7
04SEP86 4842 5983,.5
1BDEC86 5242 597945



SATER LEVEL DATA FIR THI F4EY MINY 11:03 THURSDAY, APPIL 30, 1987 4]
EOR THE PERIGHD Fegd 263101 T3 84641231

———————————————————————————————————————————— mmmm e e WELLEAZ A JUIF T REM mmm e o s mm e e e o
DATE READING WLELEV
12MARS G -107e4 613845
27JUN35S -B7.8 611849
04SEPBS =705 6101e6
LBDECBO 670 6098,.1
————————————————————————————————————————————————————————— WELL=R2 AJUIFER =Y = o o e e e e e e e e e e
DATE READING WLELEV
12MAR3o - .
2TIUNBYS 21040 5821a.7
04SEPB6 21745 582142
23DECRSG 2098 582149
——————————————————————————————— e e e e WELLESML-] AQUIFERSCAL = m o e e e e e e e e e e
DATE READING WLELEV
20MARBO 3e6 606840
30JUNB6 4a5 6067.1
04SEPBS 540 606646
230ECB6 het 606742
e e - WELL=SML-2 AQUIFER=[AL —----—=—--—mm———mmm oo o -- ——=-
DATE READING WLELZV
13MARB6 3.8 604840
30JUNB 6 1.5 605043
04SEPRH 240 6049.8
23DEC86 3.7 604841
—————————————————————————————————————————————————————— WELL=53M1=3 AQJIFERZLAL —mmm o mm e o e e e e e o
DATE READING WLELEV
13MARAG Re3 604862
30JUNBG 840 504845
04SEPBG 7.9 604845
23DEC85 Se7 604748



AATER LFVEL DATA FDR THE FYERY MINE 11:08 THURSODAY, APRIL 304 1987 7
FIR THE PERIID FROM 850191 TN 3861231
—————————————————————————————————————————————————————— WELL=SML =4 AQUIFER=CAL —m o e e e
DATE READING WLELEV
20MARB6 18.6 592340
30JUNB6 640 5935,.6
04SEPB6 13.3 592843
23DEC86 1045 5931a1
——————————————————————————————————————————————————————— WELL=TP AQUIFER=U ——— = e - —— —————-
DATE READING WLELEV
12MARB6 333.8 566849
05SEPB6- 35040 565247
310€C86 3572 564545
T T T T T T T T T T e e o~ HELL=T] AQUIFEREBG ————
DATE READING WLELEV
12MARBS6 1242 599140
304UNBS 1240 59912 '
05SEPB6 119 599143 \
31DEC86 124 5990.8 \
I it WELL=T1 AQUIFER=Y =—-—Se—e - ———————— -——-
DATE READING WLELEV
12MAR8 6 34840 565562
30JUNB6 348.5 56547
31DEC86 35842 564540
4
———————————————————————————————————————————————————————— WELL=T2 AQUIFER=BG ~— - ——mmmm mmmmmm e - -
DATE READING WLELEV
12MARB6 1246 599044
30JUNB6 13,0 599040
05SEP86 12.5 5990.5
31DEC3s 12.5 599045
—————————————————————————————————————————————————————— T WELL=T 2 AQUIFER Y —m e o e e e e e e
DATE READING WLELEV
1ZMARS6 313.9 568348
5 30JUNBS 327.0 5670e7
’ 05SEP86 333,.3 5664 4
31DECB6 34040 565Te7



AATER LEVEL JYATA FIR THE SMERY MING 11:08 THURSDAY, APRIL 30,y 1937 8
SR THE PERIUND FROM 860101 T 261231

—————————— T T T T e e e e e - WELLEUSGS1-2 AQUIFEREY e oo o o e
DATE READING WLELEV
13MARS6 88.6 5957.7
24JUNB6 8844 5957.9
04SEPB6 8843 595840
23DECBS 8843 595840
————————————————————————————————————————————————————— WELL =USGS4-1 AQUIFER=BG —=——o———o—m - -—— ————m—
DATE READING WLELZYV
12MARB6 18.0 60295
26 JUNBG 18,0 60295
04SEPSG 19,1 6028e4
230EC8B6 2942 601843
————————————————————————————————————— —— WELL=WWl AQUIFER=L —=—-——-—~ —— - -—-= - -
DATE READING WLELEV
12MARBS 6447 585543
30JUNBE 6449 585541
05SEP86 6643 5853.7 |
23DECBG 6547 585443 ’
———————————————————————————————————————————————————————— WELL=ZZ AQUIFER={ ~=v-—w—wm— fm e m -—-- - -
DATE READING - WLELEV'
06MARB6 14548 . 592249
30JUNBS 14645 592242
O05SEP86 14643 592244
23DEC86 1523 5916e4



EMIRY MINE SURFACE WATER MONITORING REPORT 14:07 WEDNESDAYs APRIL 29, 1987 103
FOR ALL DATA FROM 860101 THROUGH 8561231

SITE=501
———————— RAW DATA--—————-
20MAYB6 16JULB6 060CT86
FLOW (
SP COND - LAB 1000 1400 1870
PH ~ LAB Te2 Te8 840
1SS 10470 9898.0 117240
TOS 64540 812.0 1109.0
OIL & GREASE 0.0 1.3 0.0
ACIDITY,TOT .
ALKALINITY(CACO3)
ToTAL 248400 236400 26700
NONCARBONATE 0.00 0.00 0.00
ANTONS
HCO3 302.56 287492 325.74
£o3 0.00 0.00 0.00
cL 22400 33.00 44450
504 270.00 45000 560400
NO3(N) 020 0.06 - Del2
CATIONS
NA ‘ " 80e00° 116400 156400
K - 3,00 8.00 *30
CA 80400 116400 1§§.oo
MG 43400 ;. 50400 7400
FE¢DISS L i o
MN "1 0el5
OTHER IONS S
B . 0e35
SR 1.32
F De40
FE,TOY Oeb1
P-ORTHO 0.21
S102 5.00
" CALCULATED DATA
HARDNESS 377 495 575
NC HARDNESS
SAR 2/ 2 3
IONIC RATIOS(%)
NA+K 32 35 38
cA 36 38 29
MG 32 27 33
HCO3+CO3 44 31 29
cL 6 6 7 ,
504 50 62 64
TOS(SUM) ‘ 805.8 106840 1281%2
TOS{SUM)/SP COND 081 0e76 0469
TDS(CALC) 65240 921e6 11l15.6
JDS/TDS(CALC) 0.99 0.88 0499
TOTAL CATIONS 11.11 15.19 18445
TOTAL ANIONS 11.23 15405 18428
CAT-AN BALANCE ~0460 0450 0450



E408RY MINE SURFACE WATER MONITORING REPORT 14:07 WEDNESDAY, APRIL 29y 1987 104
FOR ALL DATA FROY 860101 THROUGH 861231

SITE=S01
—————————————— STATISTICS ———————————————
MEAN MIN MAX N STD

FLOW 040
SP COND — LAB 1423 1000 1870 3 435
pH - LAB - 7.7 7.2 800 3.0 0.4
TSS 4039,0 104740 9898.0 340 507444
DS 85543 64540 1109.0 3,0 235,0
OIL & GREASE 04 040 le3 3.0 0.8
ACIDITY,TOT . 000
ALKALINITY(CACO3)

TATAL 2506 33 236,00 267200 3,00 15463

NONC ARBONATE 0. 00 0.00 0.00 3.00 0000
ANIONS

HCO3 3054 41 287.92 3125474 3.00 19.07

co3 Cs 00 0.00 0.00 3.00 0.00

cL 334,17 22400 44450 3,00 1125

S04 426467 270.00 560400 3.00 146040

NO3{N) 0.13 0.06 0420 3.00 0407
CATIONS

NA 117.33 80400 156400 3.00 38402

K 5.77 3400 8«00 ‘3,00 254

Ca 101, 33 80«00 116.00 3.00 18.90

MG 55¢67 43,00 74400 3.00 1626

FEJDISS 0.00

MN Oe 44 0.15 1.00 3,00 0e49
OTHER IONS

B 0e 26 0015 035 3.00 0.10

SR 1e31 082 180 3.00 0449

F 0« 36 D28 0e40 300 0.07

FE,TOT 0.39 Oel2 0e61 3,00 0425

P-ORTHO Os 14 Oell 0e21 3.00 0406

SI02 4473 4400 5420 3,00 064
CALCULATED DATA

HARDNESS 482 377 575 3 100

NC HARDNESS ) 0

SAR 2 2 3 3 1
IONIC RATIOS(%)

NA+K 35 32 38 3 3

CA 34 29 38 3 5

MG 31 27 33 3 3

HCO3+Ca3 35 29 44 3 B

cL 6 6 7 3 1

S04 59 50 64 3 8
TOS(SUM) 1051 6 B0S8 128142 3.0 238.1
TDS(SUM) /SP COND 0. 75 0469 De3l 3.00 0,06
TDS(CALC) LT A 65240 1115.6 3.0 232 .8
TOS/TDS(CALC) 095 088 0499 3,00 0.06
TOTAL CATIONS 14492 11411 18445 3,00 3468
TOTAL ANTIONS 14485 11.23 18.28 3,00 3453
CAT-AN BALANCE 0.13 -0460 0«50 3,00 0e 64
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FJIR ALL DATA FROM 860101 THROUGH 861231

SITE=S02

mm———=—= RAW DATA-—=-—--—-
20MAY86 16JULB6 060CT86

FLOW
SP COND — LAB 1400 2000 920
PH - LAB Te2 Te5 Teb
1SS 254040 639040 346040
TDS 91640 127440 62940
OIL & GREASE
ACIDITY,.TOT
ALKALINITY(CACD3)
TOTAL 252.00 259,00 227.00
NONCARBONATE 0400 0400 0,00
ANIONS
HCO3 30Te44 315498 276494
co3 000 0.00 0.00
cL 19,00 33,00 15.30
S04 460400 750400 280400
NO3(N) OeT4 Oel6 0e21
CATIONS
NA 134.00 190.00 80400
K 500 11.00 \ 3400
CA 86400 128,00 sg.oo
MG 61400 87.00 47,00
FEsDISS :
MN 0e36 1,04 -~ 0e28
OTHER IONS
B Oel5 . 0e28 . Oe14
SR 0+84 - 1et0 0.78
F 0429 . . .0%33 0«31
FELTOT 0.94 .. @sl0 0045
P-ORTHO _ 0.17 ~ Oal8 De24
SI02 4460 5480 4400
CALCULATED DATA
HARDNESS 465 678 365
NC HARDNESS . P
SAR 3 3 2
IONIC RATIOS(%) :
NA+K 39 39 33
CA 28 29 31
MG 33 32 36
HCD3+C03 33 24 42
cL . 4 4 4
S04 63 72 54
TDS(SUM) 10795 152343 17546
TDS{SUM)/SP COND 0.77 0e76 0e84
TDS{CALC) 92342 1362.7 63449
. TDS/TOS(CALC) 0.99 Ge93 0e99
TOTAL CATIONS 15.31 22415 10.84
TOTAL ANIONS 15422 21475 10.83
CAT-AN BALANCE 0430 0.90 0.00



EMZRY MINE SURFACE WATER MONITORING REPIRT
FOR ALL DATA FROM 860101 THROUGH 861231

FLOW
SP COND -
PH — LAB
1SS
TDS
OIL & GREASE
ACIDITY,TOT
ALKALINITY{CACD3)

TOTAL

'NONC ARBONATE
ANIONS

HCO3

co3

cL

S04

NO3(N)
CATIONS

NA

K

CA

MG

FE+DISS

MN
OTHER IONS

B

SR

F

FE,TOT

P-ORTHO

S102
CALCULATED DATA

HARDNESS

NC HARDNESS

SAR
IONIC RATIDS(X)

NA+K

CA

MG

HCD3+C03

cL

S04

LAB

TDS(SUM)
TOS(SUM)/SP COND

TDS(CALC)
TDS/TDS{CALC)

TOTAL CATIONS
TOTAL ANIONS
CAT—AN BAL ANCE

246+ 00
000

300012
000
22443
4964 67
Oe 37

134067

6«33
94e 00
65400

0s+56

0el9
le11
Oe 31
070
0«20
480

503
3

37
29
34
33

4
63

1126.1
Ce 79

973 «6
0e 97

16410
15494
0e 40

SITE=S02
_______ STATISTICS
MIN MAX
920 2000
Te2 Teb
254040 639040
62340 127440
227,00 259.00
000 000
276494 315498
0400 0400
15430 33.00
280,00 750400
Oelb Oe74
80400 ' 190400
3,00 11400
68400 128.00
4700 :;_87.00
Odéﬂliun ;.04,
Oal4 ?f '0ii3
0478 . Le70
0429 7 7 033
0e45 10394
Oel? - Oe24
4400 580
365 6718
2 3
33 39
28 31
32 36
24 42
4 4
54 172
77546 1523.3
076 O0e84
63449 1362,.7
0e93 0499
1084 22415
1083 21.75
0.00 0.90

£

STD
0.0
3 541
3.0 0e2
3.0 201045
3.0 323.2
o.o
0400
3.00 16482
3400 000
3,00 2052
3,00 0.00
3,00 9e 34
3.00 23Te1l4
3,00 0e32
" 3400 5500
3,00 4216
«00 30e79
00 20¢30
000
© 3400 0e42
3.00 0,08
3.00 De51
3.00 0.02
3.00 0e25
3.00 . 0e 04
3.00 092
3 160
0
3 1
3 3
3 2
3 2
3 9
3 0
3 9
3.0 37640
3,00 0.04
3.0 36645
3.00 0.03
3,00 570
3,00 S5e¢50
3.00 0e46

14:07

WEDNESDAY,

APRIL 29, 1987

106



EMZY MINE SURFACE WATER MONITORING REPORT 14:07 WEDNESDAYs APRIL 29, 1987 107
FOR ALL DATA FROM 860101 THROUGH 861231

SITE=S03

——————-— RAW DATA—————-—-
20MAYB6  17J4ULB6 060CT86

FLOW
SP COND - LAB 1150 1990 1420
PH - LAB T et BeO Te8
TSS 175440 186640 207840
TDS 74440 115840 102640
OIL & GREASE
ACIDITY,TOT
ALKALINITY(CACO3)

TOTAL 243400 283,00 255.00
NONC ARBONATE 0.00 0400 0.00
ANIONS .
HC 03 296 e4b 345426 311,10
co3 _ 0.00 0.00 0.00
cL 24400 44400 33,80
S04 340400 680,00 520400
NO3(N) 0e33 0402 0e13
CATIONS
NA : ’ 103400 193.00 158.00
K : ] 4400 1000 i:.60
CA 78500 116.00 88.00
MG 494060 .. 81.00 68%00
FE¢DISS PR T » ,
MN 0636 . . 0e31 - 0el9
OTHER 1O0NS N L »
8 0el9 030
SR 0497 1e34
F 0e32 : 0639
FELTOY 0e30: Oeb65
P-ORTHO Oele _ 0.28
S102 4420 5420 4460
" CALCULATED DATA
HARDNESS 397 623 500
NC HARDNESS
SAR ' . 2 . 3 3
IONIC RATIOS(%) :
NA+K 37 41 41
CA 31 27 26
MG 32 32 33
HCO3+C03 39 27 30
cL 5 6 6
S0% 56 'X4 64
TDS(SUM) 900.2 14773 1189,.8
TDS(SUM)/SP COND 0.78 0e74 0«84
TOS(CALC) 74945 1301.8 10316
JDS/TDS{CALC) 099 0.89 0.99
TOTAL CATIONS 1253 21412 17.01
TOTAL ANIODNS 12.66 21.08 16.91
CAT-AN BALANCE -0450 0.10 0.30



EMEQY MINE SURFACE WATER MONITORING REPJRT 14:07 WEDNESDAY, APRIL 29, 1987 108
FIR ALL DATA FROM 860101 THROUGH 861231

SITE=S03
~=———————=~————— STATISTICS ———————— o
MEAN MIN MAX N STD
FLOW 0«0
SP COND - LAB 1520 1150 1990 3 429
PH — LAB 7.7 Tet 840 3.0 043
1SS 1899 .3 175440 207840 3.0 16446
TDS 97640 14440 115840 3.0 21145
OIL & GREASE ’ Oe0
ACIDITY, TOT 0400
ALKALINITY(CACO3)
TOTAL 260433 243,00 283,00 3,00 20653
NONCARBONATE . 0e00 0.00 0400 3,00 0« 00
ANIONS : .
HCO3 317.61 296046 345426 3,00 25404
co3 ‘ 0.00 0.00 000 ' 3,00 0. 00
cL 33493 2400 44400 3,00 10,00
S04 513.33 340400 680400 3.00 170.10
NO3(N) Oel6 0402 033 3.00 Oelb
CATIONS
NA 151. 133 103.00 193.00  3.00 45437
K 620 4400 1000 "3400 3430
CA 94400 78,00 116.00 3.00 19.70
MG 664 00 49,00 81.00 3.00 16.09
FE4DISS 0.00
MN : 0e29 Oel9 De36 - 3,00 009
OTHER IONS
B 0. 45 0.19 0486 3.00 0«36
SR 1420 097 le34 3,00 0.20
F 0437 0432 039 3,00 0e04
FEZTOT 039 0+22 7 0665 3,00 0+23
P-ORTHO 0. 19 Oeld 0.28 3.00° 0.08
sS102 5400 4420 6420 3.00 le06
CALCULATED DATA
HARONESS 507 397 623 3 113
NC HARDNESS 0
SAR 3 2 3 3 1
IONIC RATIOCS(Z)
NA+K 40 37 41 3 3
cA 28 26 31 3 3
MG 32 32 33 3 1
HCO3+C03 32 27 39 3 6
cL 6 5 6 3 0
S04 62 56 67 3 6
TDS(SUM) 1189,.1 900 42 14773 340 28846
TDS(SUM) /SP COND 0.79 074 0«84 3.00 0.05
TDS(CALC) 1027 .6 T49.5 1301.8 3.0 27642
TDS/TDS(CALC) 0e 96 0.89 0.99 3,00 0s 06
TOTAL CATIONS 16489 1253 21le12 3.00 . 4430
TOTAL ANIONS 16488 1266 21.08 3,00 4421

CAT-AN BALANCE —-0.03 -0e50 030 3.00 Oe42

- - s



C1:Y MINE SURFACE WATER MONITORING REPIRT 14:07 WEDNESDAYs APRIL 29, 1987 109
FOR ALL DATA FROM 860101 THROUGH 8612131

———————— RAW DATA-—=—————
20MAYB6 1TJULB6 060CT86

FLOW
SP COND ~ LAS 1500 1710 2280
PH - LAB 76 7.8 Te9
TSS 98940 513640 193240
TDS 96840 100440 116440
OIL & GREASE 0e0 0«5 0.0
ACIDITY,TQOT
ALKALINTITY(CACO3)
TOTAL 25700 257400 303,00
NONCARBONATE 0400 0.00 0.00
ANTONS
HCO3 313454 313.54  369.66
co3 0.00 0.00 000
cL 36400 43400 66420
S04 465400 550400 900400
NO3(N) 0422 0e03 0.10
CATIONS
NA 17400 160.00 298,00
K 4400 8«00 " 8e30
CA 84 400 118.00 117400
MG 51400 61400 98400
FEyDISS
MN Delb 0e51 0el2
OTHER IONS
8 0.19 039 0.50
SR 145 1.50 2452
F 0438 0e41 0e49
FELTOT 0.53 0.75 0458
P-DRTHO 0.08 0010 0430 .
ST02 4450 5420 5430
CALCULATED DATA
HARDNESS 421 545 685
NC HARDNESS
SAR 4 3 5
IONIC RATIOS(%)
NA+K 48 40 49
CA 26 33 21
MG 26 28 30
HCJ33+C03 32 29 23
cL 6 7 7
S04 61 64 70
TDS{SUM) 1133.5 126048 185942
TOS(SUM)/SP COND 0.76 DeT4 0e82
TDS(CALC) 97441 1101.5 1671.4
TDS/TDS(CALC) 0499 0e91 0.70
TOTAL CATIONS 16408 18412 26485
TOTAL ANIONS 15487 17.83 26.70
CAT-AN BALANCE 0.70 0«80 0.30



E4:2Y MINE SURFACE WATER MONITORING REPIRT 14:07 WEDNESDAY, APRIL 29, 1987 110
FR ALL DATA FROM 860101 THROUGH 861231

SITE=S04
--------------- STATISTICS —=——--mem——————~
MEAN MIN ‘MAX N STO

FLOW 0.0
SP COND — LAB 1830 1500 2280 3 404
PH — LAB 7.8 Teb Te9 3.0 02
TSS 268547 98940 513660 3.0 2173.8
DS 104543 96840 116440 340 104.3
OIL & GREASE 0e2 0.0 0e5 3.0 Oe3
ACIDITY,TOT 0«00
ALKALINITY{CACO3)

TOTAL 272433 257 .00 303,00 3.00 26056

NONC ARBONATE 0. 00 0.00 0.00 300 0400
AN IONS

HCO3 332,25 313454 369 466 3.00 32440

co3 0.00 0400 0400 3.00 0.00

cL 48440 36400 66420 3.00 15481

S04 638433 465 400 90000 3.00 230456

NO3(N) : Owl2 003 0e22 3400 0610
CATIONS

NA 210e67 160400 298400 3.00 75.96

K 6eT7 4400 8430 \3.00 2440

cA 104e67 84400 118400 3.00 18415

MG 704,00 51.00 98,00 3.00 24076

FEoDISS 0.00

MN Ce 26 0el12 0«51 . 3.00 De2l1
OTHER IONS

B Oe36 0e19 0450 3,00 0el16

SR 1.82 1445 2452 3.00 Oe 60

F 0-‘}3 * 0.38 0'49 3.00 0.06

FE, TOT De 62 0453 2 0415 3,00 Oel2

P~ORTHO Oe 16 0.08 0430 3.00 0el2

S102 5 00 4450 5e30 3,00 Ce 44
CALCULATED DATA

HARDNESS 550 421 685 3 132

NC HARODNESS (1]

SAR 4 3 5 3 1
IONIC RATIOS(3)

NA+K 46 40 49 3 S

Ca 27 21 33 3 6

MG 28 26 30 3 2

HCO3+C03 28 23 32 3 5

cL 7 6 7 3 0

S04 65 61 70 3 s
TDS(SUM) 1417 .9 113345 185942 3.0 38745
TDS(SUM)}/SP CIND O0e 77 074 0e82 3,00 0e 04
TDS(CALC) 1249,.,0 9T4a1 16T1e4 3.0 37143
TDS/TDS(CALC) 0+87 0470 0.99 3.00 0e15
TOTAL CATIONS 20435 16.08 26485 3.00 5e72
TUTAL ANIONS 20.13 15.87 26470 3,00 SaT7
CAT-AN BALANCE 0460 0.30 0480 3.00 Ce26
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FIO7 ALL DATA FROY 8560101 THROUGH 851231

———————— RAW DATA———ome o
21MAYB6  1TJUL8G 060CT86

FLOW
SP COND - LAB 1000 2190 930
PH - LAB 7e3 842 Te9
TSS 2199,0 191.0 267840
TDS 62880 1417.0 65540
OIL & GREASE
ACIDITY,TOT
ALKALINITY(CACO3)
TarAL 234400 306600 229.00
NONCARBONATE 0400 0400 0.00
ANIONS
HCO3 285 448 373.32 279.38
cao3 0.00 000 0.00
CL 13.00 45400 16.40
504 280400 800.00 300,00
NO3(N) Qe42 0«03 Qe24
CATIDNS
NA 69.00 22000 79.00
K 4400 11.00 270
CA 74400 110.00 68400
MG ' 4800 105400 53.00
FEWDISS
N 0453 009 0.28
OTHER IONS
B O0e13 Oe28 Oe22
SR 0«81 l.10 084
F 030 0e36 0«33
FEsTOT Oe54 Oe73 0.B3
P-JRTHO Os12 D409 0437
S112 4 040 Tel0 4910
CALCULATED DATA
HARDNESS 382 708 390
NC HARDNESS
SAR 2 4 2
IONIC RATIOS(%)
NA+K 29 41 31
CA 34 23 30
M5 37 36 39
HCD3+C03 43 25 41
CL 3 5 4
504 54 69 55
TDS{5UM) 179.8 1672.9 80445
TD3(SUM)/SP COND D78 OeT6 0«82
TDS(ZALC) 63447 148342 662 45
TDS3/TDS{CALC) 0699 D96 0e99
TOTAL CATIONS 10.78 2401 1130
TOTAL ANIONS 10.92 24407 1132
CAT-AN BALANCE ~0e60 -0e10 -0e10
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FOR ALL DATA FROM 860101 THROUGH 861231

HEEEE

SITE=SDS
—————————————— STATISTICS =————mm e
MEAN MIN MAX N STD
FLOW ’ 00
SP COND - LAB 1390 980 2190 3 693
PH — LAB T e8 Te3 Be2 3.0' 05
1SS 1689 <3 1910 267840 3.0 1319.5
DS 900,3 62840 1417.0 3.0 44747
OIL & GREASE : 040
ACIDITY,TOT : 0.00
ALKALINITY(CACO3)
TOTAL 25633 229,00 306400 3.00 43,09
NONC ARBONATE 0. 00 0400 0400 3,00 . 0600
ANIONS ] ~ , “
HCO3 312473 © 279438 373432  3.00 = 52456
co3 . 000 - 0400 0.00 3.00 0.00
cL . 24480 13.00" 45,00 3.00 17.58
S04 460.00 280.00 800400 3400 294462
NO3(N) Oe23 0,03 .. De42 3.00 0e 20
CATIONS ~ ; :
NA 122467 69400 220,00 3.00 84444
K 5490 2.70 1100  \3.00 4046
CA 84400 68.00 110400 300 22.72
MG 68.67 48400 105400 3.00 31456
FE+DISS 0.00
MN O« 30 0.09 0.53 . 3,00 0.22
OTHER IDNS ~
B 0.21 0.13 - De28 3.00 0.08
SR 0.92 0+81 . 1le10 3,00 0el6
F 0. 33 0430 © Dw36 3.00 003
FE,TOT 0.70 0454 ' 0483 3.00 0e15
P-ORTHO 0.19 0409 0437 3.00 0.15
5102 5,20 4410 7.10 3.00 1665
CALCULATED DATA
HARDNESS 493 382 708 -3 186
NC HARDNESS 0
SAR 2 2 4 3 1
IONIC RATIOS(%
NA+K : 34 29 41 3 6
CA 29 23 34 3 6
MG 37 36 39 3 1
HCD3+C03 36 25 43 3 10
cL 4 3 5 3 1
S04 59 54 - 69 3 9
TDS{ SUM) 108547 779.8 16729 3.0 50847
TDS(SUM) /SP CIND 0.79 0.76 0.82 3.00 0.03
TDS(CALC) 92648 63447 1483,2 3.0 48240
TDS/TDS{CALC) 0 98 096 0.99 3.00 0.02
TOTAL CATIONS 15.36 10.78 24401 3.00 Te49
TOTAL ANIONS 15.44 10692 24407 3.00 Te48
CAT-AN BALANCE -0a27 -0460 -0.10 3.00 0.29
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F91 ALL DATA FROM 860101 THROUGH 8561231

———————— RAW DATA————— e
20MAY86 16JULB6 DN60CT86

FLOW

SP COND - LAB 1900 2030 18300
PH - LAB Te8 8e2 8e3
TSS 15740 813.0 11840
DS 12970 12970 1770040

OIL & GREASE
ACIDITY,TQT
ALKALINITY(CACO3)

TOTAL 301.00 277400 443400
NONCARBONATE 0«00 0.00 0.00
ANIONS
HCO3 367422 337 .94 540¢ 46
co3 0.00 0400 48.00
CL 58 00 67400 950400
S04 650400 680400 11000
NO3(N) 020 0400 155
CATIONS
NA 244400 238400 4555400
K 7400 9.00 31.00
ca 7800 96,00 300,00
MG 80400 77.00 687,00
FE+OISS
MN 0.04 0402 - 0.09
OTHER TIONS
B 022 022 057
SR 085 l1.30 4428
F 0435 0«30 0.31
FELTOT 0«66 Oel1l 0430
P-0ORTHO Oel2 Oelb O.18
SI192 4«70 4670 3.10
CALCULATED DATA
HARDNESS 524 558 3575
NC HARDNESS
SAR 5 4 33
IONIC RATIOS(%)
NA+K 51 49 T4
CA 18 22 6
MG 31 29 21
HC03+C03 28 26 4
CL 8 9 10
S04 64 66 86
TDS(SUM) 149044 151043 1811744
TDS(SUM)/SP CaND Oe78 Oe74 099
TOS(CALC) 1303.7 133845 178427
TDS/TDS(CALC) 099 097 0499
TOTAL CATIONS 2129 21la71 27043
TOTAL ANIONS 2122 2160 266241
CAT-AN BALANCE 020 0.30 0.70



FMEY MINE SURFACE WATER MONITORING REPIRT 14:07 WEDNESDAY, APRIL 294 1987 114
FO ALL DATA FROM 860101 THROUGH 861231

e et e A
¥R R

5ITE=S0D3
memmm i me—————~ STATISTICS ——c—eemmmmmmme e
MEAN MIN MAX N STD

FLOW 0.0
SP COND - LASB 7410 1200 18300 3 9431
PH - LAB B8el1 78 Be3 360 Oe3
TSS 36247 11840 81340 3.0 390.5
0S8 6T64 7 1297.0 1770040 3,0 947043
DIL & GREASE 0.0
ACIDITY,TOT 0.00
ALKALINITY(CACO3)

TOTAL 340433 27700 443400 3.00 89.72

NONC ARBONATE 0 00 0400 0.00 3.00 0.00
ANIONS

HCD3 415,21 337.94 540046 3.00 109446

co3 16400 0«00 48 400 3.00 27.71

cL 358,33 58400 950400 3.00 512442

S04 4110.00 650,00 11000 3.00 5966493

NO3(N) 0. 58 0.00 155 3.00 0e 84
CATIONS .

NA 1679.00 238.00 4555400 3.00 2490469

K 15467 7.00 314,00 %3.00 13.32

CA 1584 00 78.00 ° 300.00 §.oo 123.30

MG 281433 77.00 687,00 'e00 351432

FE4DISS 0.00

MN : 0.05 0.02 0'09 B 3.00 0.04
OTHER IONS

B Oe34 0.22 0e57 3.00 0.20

SR 214 0485 4428 3.00 le86

F 0.32 030 . De35 3.00 0.03

FEyTOT 0s 36 Oell " Debb 3.00 0428

P-ORTHO 0e15 0e12 De18 3.00 0.03

s102 4el7 3.10 4470 3.00 092
CALCULATED DATA

HARDNESS 1552 524 3575 3 1752

NC HARDNESS o}

SAR 14 4 33 3 17
IONIC RATIOS(%)

NA+K 58 49 T4 3 14

CA 15 & 22 3 9

MG 27 21 31 3 5

HCO3+4C03 19 4 28 3 13 ‘

cL 9 8 10 3 1

SD4 72 ) 64 86 3 12
TDS(SUM) 7039 o4 149044 18117.4 3.0 959349
TDS(SUM)/SP CIND Oe B4 0.74 0499 3,00 D13
TDS(CALC} 6828 «3 13037 1784247 3.0 9538,7
TDS/TDS(CALC) 0e 99 097 0499 3.00 0.01
TOTAL CATICNS 104. 48 21429 27043 3,00 143472
TOTAL ANIONS 103.08 21.22 266441 3,00 141445
CAT-AN BALANCE Oe 40 0.20 0.70 3,00 0.26
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FOROALL DATA FRQOY 8692101 THROUGH 851231

———————— RAW DATA--—————m =
21MAYB6 16JULB6 060CT86

FLOW
SP COND - LAB 440 2200 1600
PH - LAB Tet Teb Te?
TS8S 335,40 440 50
DS 25640 15250 110440
OIL & GREASE
ACIDITY,TOT
ALKALINITY{CACO3)
TOTAL 129.00 160,00 295400
NONCARBONATE 0.00 0.00 0«00
ANTONS
HC23 157.38 195420 359490
03 0,00 0400 0.00
TL 19,00 120400 100,00
S04 75400 B40400 500,00
NO3{N) 0.09 0.06 0. 06
CATIONS
NA 14.00 136400 69,00
K 3,00 9400 5420
o 50400 184400 146400
MG 18.00 111.00 107.00
FEsDISS
MN . 0.15 0.13 0.03
OTHER ITONS
3 Ce09 0.33 035
SR 028 1.10 0.93
F 0.15 0e26 0.20
FEoTOT 1.22 220 Dol
P-0ORTHO 0.08 0.07 0.06
S192 8400 T«80 T.10
. CALCULATED DATA
HARDNESS 201 915 805
NC HARDNESS
SAR 0 2 1
IONIC RATIOS(Z)
NA +K 15 25 16
CA 54 38 38
MG 32 37 46
HCJ3+C03 55 13 31
cL 11 14 15
S04 33 73 54
TDS(SUM) 34641 160640 1295.0
TDS{SUM}/SP COND 0.79 De73 Ne81
TDS(CALC) 26641 150648 1112.0
TOS/TOS(CALC) 0«96 1.01 0.99
TOTAL CATIONS 4471 24454 19.23
TOTAL ANIONS 4469 24409 19.15
CAT—-AN BALANCE 0«20 0s90 0.20
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=3 ALL DATA FROM 38610101 THROUGH 851231

SITE=S09
-------------- STATISTICS ——————————m—————
MEAN MIN MAX N STD

FLOW 0«0
SP COND - LAB 1413 440 2200 3 895
PH - LAD Tsb6 Tt T49 Je0 0.3
TSS © 1147 440 335.0 3.0 19048
TDS 961 o7 25640 152540 3.0 64644
OIL & GREASE 0.0
ACIDITY,TOT 0.00
ALKALINITY(CACO3)

TOTAL 194467 129.00 295,00 3.00 BBe26

NONC ARBONATE 0.00 0,00 0400 3.00 0.00
ANIONS

HCO3 237449 15738 359490 3.00 107.68

co3 0.00 0,00 0.00 3,00 0400

cL 7967 19.00 120400 3400 53448

S04 471e67 75.00 84000 3.00 383.29

NO3(N) 0«07 0.06 0409 3,00 0402
CATIONS

NA 73,00 14400 136400 3.00 61410

K : 5473 3.00 9400 \3.00 3.04

CA 126467 50400 184,00 g.oo 69406

MG 7867 18.00 111.00 «00 52458

FEGDISS 0.00 .

MN . 0.10 003 0.15 R 3.00 0006
OTHER IONS

B De 26 009 0435 3400 O.14

SR 0e 77 0428 1410 3.00 0e43

F 0+ 20 Del5 . .- De26 3.00 006

FEyTOT 1.19 Oel4 ' 2420 3.00 1.03

P-DRTHG 0407 0.06 0.08 3.00 0401

S102 763 Te10 8400 3.00 Oet?
CALCULATED DATA ’ :

HARDNESS 640 201 915 3 384

NC HARDNESS 0

SAR 1 0 2 3 1
IONIC RATIOS(2) :

NA +K 19 15 25 3 6

(of T 43 38 54 3 9

MG 38 32 46 3 7

HCO3+C03 33 13 55 3 21

cL 13 11 15 3 2

S04 53 33 73 3 20
TDS(SUM) 1082.3 3466l 160640 3.0 65643
TDS(SUM) /SP COND 0.78 073 0.81 3400 0404
TOS(CALC) 961 46 26641 1506.8 3.0 63349
TDS/TDS(EALC) 0+ 99 0495 1.01 3.00 0403
TOTAL CATIONS 16e16 4411 24454 3.00 1027
TOTAL ANIONS " 1598 4069 24409 3.00 10408
CAT—-AN BALANCE 0e43 020 0490 3.00 0.40



EMERY MINE SURFACE WATER MUNITORING

REPORT

FO ALL DATA FROM 860101 THROUGH 861231

e et A A
EERRX

~———~——~ RAW DATA-~——e—o—

SITE=S1O0
20MAYS86

FLOW
SP COND - LAB 1450
PH - LAB Tt
TSS 99240
TDS 97240
CIL & GREASE
ACIDITY,TOT
ALKALINITY(CACO3)

TOTAL 201400

NONC ARBONATE 0.00
ANIONS

HCO3 245422

co3

cL 59.00

S04 510.00

NO3(N) 0«06
CATIONS

NA . ‘ 88400

K 6400

CA 106400

MG 83.00

FEeDISS

MN Del19
OTHER IONS

B De22

SR 1.07

£ 0.22

FELZTOT 086

P-0ORTHO 0.10

5102 8 .00

" CALCULATED DATA

HARDNESS 608

NC HARDNESS i

SAR 2
IONIC RATIOS(%)

NA+K 25

CA 33

MG 42

HCD3+C03 25

cL 10

SO% 65
TDS(SUM) 110648
TDS{SUM)/SP COND ,0e76
TDS{CALC) 98241
TDS/TOS(CALL) 099
TOTAL CATIONS l16e14
TOTAL ANIONS 16432
CAT-AN BALANCE -0 460

s .

17Jutss

4620
Tel
6734440
324040

220400
0400

268440
0.00
187400
2400,00
0409

358400

21.00
51600
209,00

2400

Oe63
4el10
0«36
0605
Oel5
830

2184
3

27
44
29
7
9
84

3970.8
O0e86

383444
De84

5913
59467
~0«50

060CT86

4050
7.9
1540
34710

24100
0.00

294402
0«00
245.00
2100.00
0. 06

40600

i2.00"

248400
316400

0210

0«86
270
030
Oe217
Oell
620

1920
4

32
22
46

9
12
19

362848
090

347904
1.00

5635
5547
0.80

14:07 WEDNESDAYs APRIL 29,

1987
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FJ3 ALL DATA FROM 860101 THROUGH 861231

SITE=510
——————————————— STATISTICS —~—————————————
MEAN MIN MAX N STo
FLOW : 0e0
SP COND - LAB 3373 1450 4620 3 1690
PH - LAB 7 5 Tel Te9 3.0 Oe
TSS 2283040 15440 6734440 3,0 3855245
TDS 256140 97240 347140 3.0 138140
OIL & GREASE . D0
ACIDITY,TOT 0.00
ALKALINITY{CAZ03)
TOTAL 220e67 20100 241400 3,00 20401
NONC ARBONATE - De00 0.00 000 3,00 ' 0600
ANIONS
HCO3 269421 . 245422 294402 3.00 24441
co3 0. 00 0.00 0.00 2400 0.00
cL 163467 59400 245,00 3400 95417
S04 1670.,00 51000 2400400 3.00 1015473
NO3{N) 0.07 0.06 0.09 3.00 0.02
CATIONS
NA 28400 88400 406400 3400 171443
K 13. 00 6400 2100 \ 3.00 . Te55
(o} 290,00 106.00 51600 g.oo 208420
MG 202467 83400 31600 «00 1166463
FESDISS . 000
MN 0e76 Oel0 2400 . 3400 1.07
OTHER IO0NS . :
B 0s57 0e22- 0486 3.00 0.32
SR 262 1407 4410 3,00 1¢52
F 0e 29 0+22 . ..Da36 3.00 007
FE,TOT 0.39 0605 il 086 3.00 042
P-ORTHO Oel2 " 0el0 “JelH 3,00 0e03
S102 Te50 6420 8230 3,00 lels
CALCULATED DATA
HARDNESS 1571 608 2184 -3 844
NC HARDNESS 0
SAR 3 2 4 3 1
IGNIC RATIOSUZ) ‘
NA+K 28 25 32 3 4
CA 33 22 44 3 11
MG 39 29 46 3 9
HCD3+C03 14 7 25 3 10
cL 11 9 12 3 2
S04 76 65 84 3 10
TOS(SUM) 2902 41 11068 397048 3.0 15642
TDS(SUM) /SP CIND 0. 84 076 0.90 3,00 0.07
TDS(CALC) ) 276543 98241 383444 3.0 1554 o4
TDS/TDS(GALL) 0094 Oe84 100 3,00 0.09
TOTAL CATIONS 43,87 16.14 59413 3400 2406
TOTAL ANIONS 43482 16432 59467 3.00 23491
CAT-AN BALANCE -0.10 -0 460 0.80 3.00 0.78



SUBSIDENCE MONITORING - 1986

Mining Activities - During 1986 the First Federal Mains were advanced
1,600 feet, the 4-East panel 1,400 feet, 7-South 1,200 feet, and the
4-Right and 5-Right panels developed to the Quichapah Creek subsidence
barrier and then pillared on retreat.

Subsidence Surveys - Table Sm-1 summarizes the survey data obtained
for the stations surveyed in 1986 and includes initial baseline
survey data, survey elevations from the latest 1986 survey and the
most recent previous check survey.

Table Sm-2 lists the new subsidence stations established during 1986,
with all baseline data.

Subsidence Restoration Activities

"Jensen Fields" — irrigation ditches have been moved or recontoured
to facilitate irrigating the acreage that was under irrigation prior
to mining but had been disrupted due to subsidence. A culvert will
be installed in the spring of 1986 to drain irrigation waste water
from the west field.

"Lewis Field" - field was resloped during fall of 1986 to provide
uniform grade for flood irrigation. Seed bed preparation, fertilization
and seeding to land owners specifications (with SCS concurrence)

will take place during Spring 1987.

Final "as completed" maps of the fields will be made when work is
completed spring of 1987.



TABLE SM-1 SUBSIDENCE MONITORING STATIONS - SURVEY 1986

SIATION LOGATION DMTE \rmin  masrine | mLovaTion  pae ok URVEY L CHECK SURVey
SMK-2 1-East 2/81 1§7,094.12 2,069,844.82 6,099.91 10/85 6,099.47 5/86 6,099.46
H-6 1-East 12/81 196,403,18 2,070,884.42 6,092.21 10/85 6,092.24 5/86 6,092.32
SMK-3 2-East 6/81 197,304.72 2,071,450.90 6,083.56 10/85 6,078.33 5/86 6,078.33
83-1 3-East 6/83 197,431.73 2,072,907.02 6,062.29 10/85 6,062.15 5/86 6,062.10
E 3-East 5/81 197,803.76 2,072,023.67 6,079.67 ;10/85 6,079.71 5/86 6,079.79
Q 1-Left 6/81 191,929.15 2,066,753.80 5,931.20 5/85 5,931.20 5/86 5,931.05
N 2-Right 12/82 193,874.72 2,065,955.61 5,948.67 5/85 5,948.40 5/86 5,948.11
W 2-Right 1/81 194,616.64 2,065,467.15 5,957.05 5/86 5,955.07 10/86 5,955.09
85-1 5-Right 12/85 194,958.12 2,063,444,68 5,974.25 5/86 5,973.66
85-2 5-Right 12/85 195,463.95 2,063,363.96 5,978.85 5/86 5,978.21
83-3 3-Right 5/84 194,594,74 2,064,492.11 5,962.25 2/86 5,961.34 5/86 5,961.10
83-4 3-Right 5/84 194,929,.82 2,064,644.95 5,966.22 2/86 5,965.70 5/86 5,965.57
83-5 4-Right 5/84 194,627.68 2,063,887.44 5,969.53 5/86 5,968.65 10/86 5,968.63
83-6 4-Right 5/84 194,965.20 2,064,059.57 5,971.07 5/86 5,968.43 5/86 5,968.20
Note: Stations 83-3, 4, 5, & 6 were destroyed during resloping of the Lewis field during 4th quarter 1986.



TABLE SM-2 SUBSIDENCE MONITORING STATIONS - ESTABLISHED 1986

Station Location Date zii:ii:z SUE::zi:Zta Elevation
86-1 1—Feder;1 9/86 196,195.95 2,066,451.12 5,999.53
86-2 1-Federal 9/86 196,991.96 2,065,342.60 6,036.66
86-3 1-Federal 9/86 199,162.30 2,067,668.46 6,147.18
86-4 1-Federal 9/86 199,177.18 2,062,679.70 6,074.13
86-5 "1-Federal 9/86 198,495.12 2,064,069.40 6,159.24
86-6 4-East 9/86 199,025.80 2,073,046.70 - 6,075.64
86-7 5-East 9/86 199,752.34 2,073,666.90 6,099.96
86-8 6-East 8/86 200,823.57 2,073,450.93 6,121.41
86-9 4-East 9/86 198,236.28 2,074,137.07 6,069.17
86-10 5-East 9/86 198,804.10 2,075,063.22 6,074.13
86-11 2-Federal 10/86 198,669.66 2,066,811.32 6,149.97
86-12 2-Federal 10/86 199,324.35 2,065,857.05 6,168.57
86-13 1-Federal 10/86 197,515.26 2,064,041.37 6,032.25





