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Consolidation Coal Company
Mid-Continent Region

12755 Olive Boulevard

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

March 26, 1986

Mr. Lowell P. Braxton, Administrator @EKW) §
Mineral Resource Development and jL2 8,

Reclamation Program

Division of 0i1, Gas & Mining MAR 3 L198¢
3 Triad Center - Suite 350
Salt Lake City, Utah 84180-1203 DIVISION OF

OIL, GAS & MINING
RE: Annual Report for 1985
Emery Deep Mine
Dear Mr. Braxton:

As required by your letter of December 23, 1985, please find attached
the Annual Report for 1985 for Consol's Emery Deep Mine. Please refer
any questions or comments regarding the permitting of the Emery Mine to
the signature below.

Should you require any additional information on the above-referenced
report, please feel free to contact me.

Sincerely,

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

NPN:vms

Attachment
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MAR 3 L1986
DIVISION OF

OIL. GAS & MINING

ANNUAL REPORT FOR 1985
EMERY DEEP MINE
PERMIT ACT/015/015
Submitted March 28, 1986



(December 1985)

COAL MINING AND RECLAMATION OPERATIONS FCR 1985
(Authority UMC 784)

(Must be supmitted to the Division by March 31, 1986)

State of Utah
Department of Natural Resources
Division of 0il, 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 OITVF ST., ST. LOUIS, MO 63141

Company Representative: . NTCOLAUS P. NFUMANN

Permit No.: ACT / 015 / Q1%

Date of Permanent Program Permit: JANUARY 10. 1986

Quantity of Coal Mined (tonnage) 1585: 628000 TONS

Attach Most Recent Certificate of Insurance.
Attach Updated Mine Sequence Map

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

A. Water Monitoring Data

B. Precipitation Data

C. Subsidence Monitoring

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

E. Permit Stipulation Status

0488R
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(CQAL)

CERTIFICATE OF LIABILITY INSURANCE
Issued to: State of Utah
Department of Natural Resources
Division of 0il, Gas, and Mining

THIS IS TO CERTIFY, That the Hartford Accident & Indemnity Company

(Name of Insurance Company)
of Hartford Plaza, Hartford, Connecticut 06115

: (Home Office Address of Cormp
has issued to Consolidation Coal Company ary)

: (Name of Permit Applicant)
Consol Plaza, 1800 Washington Rd., Pittsburgh Policy No. 10 CLR Pl12452E

of

(Address of Permit Applicant)
effective from January 1, 19, 86 and contimiing until cancelled,
nonrenewed, or changed as provided herein, which policy provides personal
injury and property demage inswrence covering the obligations imposed upen
such permit applicent with regard to Permit No. ACT/015/015 accord
to provisions of the coal mining and reclemation progran OFf Utan, (Uteh Code
Amhotated 40-10-1 et seq.), specifically Section UMC/SMC 805.14.

Underwriting Agent: Harsh and McLennan, Incorporated

Corpany Neme: Hartford Accident & Indemnityv Co. Phone: 405/767-3897

Address: 123 William Street, New York, NY 10038

The gbove-nazed insurance corpeny sgrees to notify the Division in writing
of any substantive change in the ebove coverage, including cancellation,
failure to renew, or other msterial chenge. No change shall be effective
until at leest thirty (30) days after such notice is received by the Division.

~ The wndersigned affirms that the &bove information is true and cooplete to
the best of his or her knowledge and belief, and that he or she is an
authorized representative of the above-ngmed insurance company.

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

(Date, Signature, and Title of Authorized Representative of lns,f:;anc{e Cocpany)

Signed and sworn to before me by Frank Prentice Happood ¢ . this the: 235
day b — i TSI NS s s 19 ZS‘S. 3 ‘

‘.. IR

My Comission Bxpires: _Q-\l -9




1985 N.P.D.E.S. REPORT SUMMARY

Permit No. UT0022616 - Emery Deep Mine

Outfall 001 - Sedimentation Pond for Deep Pump Discharges.

The attached sheets summarize the effluent quality by month
and quarter for 1985.

Outfall 002 =~ Mine Yard Area

No discharges occurred during 1985.

Permit No. UT0022624 - Emery Surface Mine

Outfall FAC A

This outfall has not been constructed, thus no discharge
occurred during 1985.

Permit No. UT0024040 - Emery Mine Preparation Plant

Outfall 001 & 002

These outfalls have had no discharges for 1985.



REPORT PREPARED ON 04/15/85 AT 16:06:10

ARITHMETIC

lPARAMETER MINIMUM AVERAGE MAX I NMUM
FOINT 2301 FIRST QUARTER 1985

.FLO"d INSPECTIONS 0e72 Oe 84 0497
PH . T3 : BeS
TOT SUSP SOLIDS 2 6el 15

lUIL t GREASE Qa5 2e0 Detk
TOTAL [RON 004 Oel5 020
FLOW D465 Ce542 D627
TGT DiISS SOLIODS 2932 3675 3200
SETTLABLE SOLIDS

NOTE: AVE DAILY TDS LOAD - 6.9

lpomr 001 JANUARY 1985

lFLDN INSPECTIONS Oe82 082 OeB2
PH _ 78 Be3
TOT SUSP SOLIDS 2 440 7
OIL & GREASE Oe5 0«5 05
TOTAL IRON 0«05 0el5 020
FLOW 0530 0530 De530
TOT DISS SOLIDS 2932 3044 3200
SETTLABLE SOLIDS

NOTE: AVE DAILY TDS LOAD — 6T

lpomr 001 FEBRUARY 1985
FLOwW INSPECTIONS CeT2 Oel2 CeaT2

IPH Te3 B3
TOT SUSP SOLIDS 3 948 15
QIL & GREASE 0«5 3e4 beb

lrmAL IRON De04 De113 0e2C
FLOW Qe4b65 De465 O et4b65
TOT DISS SOLIDS 3048 3074 3114

‘mSETTLABLE SOLIDS

l NOTE: AVE DAILY TDS LOAD - 6.0

Ipomr col MARCH 1985
FLOW INSPECTIONS 097 0.97 097
PH 840 Bab

ITOT SUSP SOLIDS 2 440 6
OIL & GREASE 05 05 D0e5
TaTAL IRON De 35 Delb Oa«2C

'FLO" 0627 Qe627 D627
TAaT DISS SOLIDS 3016 3099 3178
SETTLABLE SOLIDS

l NUTE: AVE DAILY TDS LOAD - 8el

UNITS

CFS
STD UN{TS
MG/L
MGAL
MG/L
MGOD
MG/t
ML/L

CFS
STD UNITS
MG/L
MG/L
MG/L
MGO
MG/L
ML/L

CFS
STLC UNITS
MG/L
MG/L
MG/L
MGD
MG/L
ML/L

CFS
STD UNITS
MG/L
MG/L
MG/L
MGO
MG/L
ML/L

NUMBER
EXCEED

N/ A

N/A

N/A

N/A

N/A

N/ A

N/ A

N/ A

PUOINT 0OC1 DISCHARGES AT THE EMERY DEEP MINg FCR THE FIRST JUARTER 19235

NR

MSMTS

11
11
11

11
11
11
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PORT PREPARED ON 07/30/85 AT 14:41:08

'OINT 701 DISCHARGES AT THE EMERY DEEP MINE FCR THE SECOND QUARTER 1985
&

ARITHMETIC

IARAMETER MINIMUM  AVERAGE  MAXIMUM
POINT 001 SECOND QUARTER 1985
!Luw INSPECTIONS 0e03 0e62 1.98
H 745 Beb
0T SUSP SALIDS 2 541 8
iu_ & GREASE Ce5 1o7 540
OTAL IRON 0602 Del2 0420
FLOW 0019 0.401 1.280
07 DISS SOLIDS 2917 3103 3220
.&TTLAHLE SOLIDS
NOTE: AVE DAILY TOS LUAD — 48
lomr 001 APRIL 1985
l OWw INSPECTIONS Oe10 Ne83 1e9
8eD , B ek
TOT SUSP SULIDS 2 4e3 6
IL E GREASE 005 2.8 50
!oru IRON 0e03 Del2 020
LOW 0e065 0e536 14280
0T DISS SOLIDS 2917 3114 3220
icTTLAbLt SOLIDS
NOTE: AVE DAILY TDS LOAD — 945
lDINT 001 MAY 1985
LOW INSPECTIONS 003 Oe51 1.7¢C
i 765 345
OT SUSP SOLIDS 2 440 5
OIL & GREASE Oe5 De5 0e5
lUTAL IRON Oe02 0410 D20
LW 06019 0e331 1.099
TOT DISS SOLIDS 3051 3120 3170
ETTLASBLE SOLIDS
l NOTE: AVE DAILY TDS LOAD - 08
.OIM 301 JUNE 1985
FLOW INSPECTIONS 0e03 0e58 1.46
7e9 845
'or SUSP souos 6 be8 8
OIL & GREASE 0e9 0e9 Da9
OTAL IRON 0.07 Delb 0420
'LUW 0.C19 0376 Ne931
97T DISS SULIDS 2942 3070 32164
SETTLABLE SDLIDS
I NOTE: AVE DAILY TDS LOAD - 245

UNITS

CFS

STD UNITS

MG/L
MG/L
MG/L
MGD

MG/L
ML/L

CFS
STD UNITS
“G/L
MG/L
MG/L
MG L
MG /L
ML/L

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

ML/L

NUMBER
EXCEED

N/ZA

N/ A

N/A

N/ A

N/A

N/ A

N/A

N/ A

NR »

MSMTS

15
10

10
76
10
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PORT PREPARED ON Qi1/722/686

1ii 301
FLUW INSPECTIOCNS

MINIMUM

AT 11:C8:1%

ARTTHMET IC

AVERAGE

MA X TMUM

FOURTH GWUARTER 1985

0«03 JeT2 le74 .
P Te7 5 elt
IT SUSP SOLIDS 3 6ol 13
L & GREASE 045 699 196
TOTAL IRON 004 Deld Je20
- 0w 0eC19 Oeb68B 1,125
!r DISS SOLIDS 2988 3172 3950
JETTLASLE SOLIDS
.awnE: AVE DAILY TDS LOAD - 640
POINT 501 OCTOBER 1985
Iaw INSPECTIONS 0«03 DeT1 1465
P 8e3 St
T SUSP SUOLIDS 3 50 &
':L t GREASE De5 1040 1946
TAL IRON 0e04 010 020
ELOwW Ce019 0459 1066
IT DISS SULIDS 2988 3337 3950
TTLABLE SOLIDS
NOTE: AVE DAILY TDS LOAD — 74
PUINT 201 NOVEMBER 1945
low INSPECTIONS 0.03 078 1e74
8'2 8.j
TOT SUSP SOLIDS 6 945 13
'JL t GREASE
TAL IRON 0e2C 020 020G
FLOw 04019 0504 14125
o7 0ISS SOLIDS 3062 3081 3099
ETTLABLE SOLIDS
NUTE: AVE DAILY TDS LOAD - 3.3
IJINT 001 DECEMSER 1985
w INSPECTIONS 0e79 D19 0eT9
l: Tel 342
TUT SUSP SULIDS 5 6e5 8
L & GREASE 0e5 0e5 045
‘TAL 1RON 0«06 0e13 0e20
O De511 De511 D511
TUT DISS SULIDS 3000 3015 3030
.ETTLABLE SOLIDS

NOTE: AVE DAILY TOS LOAD - 64

UNITS

CFS

STD UNITS

MG/L
MG/L
MG/L
MGD

MG/L
ML/L

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

CFS
STD UNITS
MG/L
MG /L
MG/ L
MGE
MG/L
ML/L

CFS
STC UNITS
15/L
MG/L
MG/L
MGD
MG /L
ML/L

NUM3ER
EXCEED

N/ A

N/ A

N/ A

N/ A

NS A

N/ A

N/ A

N/ A

NR »

1IINT 201 DISCHARGES AT THE EMERY DEEP MINE FOR THE FOURTH WUARTER 1935
l MSYTS
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JINT 001 DISCHARGES AT THE EMERY DEEP MINE FCR THE THIRD WUARTER 1985

EPORT PREPARED ON 10/29/85 AT 16:26:50

ARITHMETIC

MINIMUM AVERAGE

Ii
'ARAMETER
P

UINT 0C1 THIRD QUARTER 1985

lLDN {NSPECTLONS Cenl GeT6 1.79
H s , 845
TOT SUSP SOLIDS 1 4al 9
'IL & GREASE 0e5 1e3 340
OTAL IRON Qe 00 Oel? 0«20
FLOW 0006 De489 1e157
0T DISS SOLIDS 2438 2906 3078
‘ETTLABLE SOLIDS
NOTE: AVE DAILY TDS LOAD - 60
Isomr 001 JULY 1985
LOW INSPECTIONS 002 0e96 1.75
FH Te8 8 ok
TOT SUSP SOLIDS 1 40 9
IL & GREASE 3.0 340 340
ifDl’AL TRON 040C 0.03 0409
LOW De013 0e621 1157
TOT DISS SULIDS 2438 2829 3078
'SETTLA'BLE SOLIDS
NOTE: AVE DAILY TDS LOAD - 9.7
'mmr 001 AUGUST 1985
FLOW INSPECTIONS 0.01 DeTl 172
'DH Be2 Bek
TOT SUSP SOLIDS 5 5e0 7
OIL & GREASE 0e5 De5 Oeb
gTAaL IRON Nelb 0a.19 002G
liq_ow 0.006 De462 lell?2
TOT DISS SILIDS 2916 2961 3020
ETTLABLE SOLIDS
r NOTE: AVE DAILY TDS LOAD — Ol
lr»mmr 0C1 SEPTEMBER 1985
FLOW INSPECTIONS 002 0 eb4 1+56
H Te9 3e5
TUT SUSP SOLIDS 1 2e2 4
OIL & GREASE - 05 05 Db
TOTAL IRON 0e05 O0el5 D620
lFLGw 0.013 Deklo 1.0C3
TUT DISS SOLIDS 2913 2929 2954
SETTLABLE SOLIDS
l NOTE: AVE DAILY TDS LOAD - B840

MAXT MUM

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
ML/L

CFS
STE 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

NUMBER
EXCEED

N/ A

N/ A

N/ A

N/ A

N/ A

N/ A

N/A

N/A

NR»

MSMTS

Ui

OV OWO LT
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EMERY DEEP MINE - MONITORING WELL DATA

The following monitoring wells were sampled in 1985. 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.



- - - - - - -!3"'1E! NE mxmeﬂN NG - T - 29 “SUA‘\RCH& 199'-15 -

FUR DAT 17 GH 85 1

WATER BEARING UNITS: QAL=WUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=8LUEGATE SHALE
U=UPPER FERRUN SS M=MIDOLE FERRUN SS L=LUWER FERROUN SS
NOTE ON WATEQ DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

e R 0 e
MR RN

MONITORING AREA=DEEP MINE WELL=BRYANT WATER BEARING UNIT=U

-—- RAW DATA-——-—
25MAR85 20 JUNBS
WATER DEPTH
WATER LEVEL ELEV :
SP COND - LAB 2400 2310

PH - LAB ’ Te& 942
TDS - 151940 1602.0
ACIDITY,.TOT 000
ALKALINITY(CACO3)
TOTAL.. . - ..214400.. ... .. . R
NONCARBONATE = 0400 0400
ANIONS g : ERNE
HED3 : 261408 122400 oo
co3 0.00 51.60
cL 65,00 7700
cee e SO& e 195000 T55000 ~ . ov il e e
NO3{NY ; 0400 0«04 - ’ :
CATIONS D '
NA o 435,00 1 445,00
K 5.00 5400
ca 40400 - 12400
i ) MG . . 21e00..
FEeTOT 13408
MN 0603 -
TRACE . IONS B
AS
B -
BA , : L
co o
CR
cu
HG
MO
NI -
r8
SE ) o ; e
SR o . De33 - LT
IN
OTHER TONS
AL . . .
F 075 0+38
FE4DISS o 000
S 0400 0.00
NH3(N)
NO2(N) 0.00 0600
P-ORTHO . 0.07. 005
PeTOT '
s102 : 230

EMTRY MINE GROUNDIWATER MONTTORTNG REMIRT 12:20 THIHRSNAY. MaRCH 27, 1 OxRs va



- - - - - - - L'MFHINEMJNDWM MONTVYURING REPORT

WATER BEARING UNITS:

U=UPPER FERRUN SS
NOTE ON WATER DEPTH:

MONITORING AREA=DEEP MINE

ook e 2o
MM R

CALCULATED DATA
HARDNESS
NC HARDNESS
SAR

IONIC RATIOS(%)
NA+K
(o}
MG
HCU3+CO3
_CL
S04 -

TDS{SUM) o
TDS(SUM)/SP COND

TOS(CALC) . ...,

TOSATDSUCALC)

TOTAL CATIONS
TOTAL ANTIONS
CAT-AN BALANCE

WELL=BRYANT

1q50:

FUR ALL DATA FROM B50101 THROUGH 851231

QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM
M=MIDDLE FERRON SS
NEGATIVE VALUE INDICATES A FLOWING WELL

L=LOWER FERRON SS

WATER BEARING UNI

¥

12:29 THURSDAY,

BG=8BLUEGATE SHALE

T=u

-—— RAW DATA——--
203 118
13 18
82 89
9 3
9 3
19 17
. .8 10 .
T3 73
1635.5 1491.3
Qe68 Oe65
1502e8 . . 14293 . . .. ..
271401 lel2z W = 00 &
L2381 2183 .
2271 2163
0440

MARCH 274

1986

14



EMERY MINE GRUUNDWATER MONITORING REPORT 12:29 THURSDAY, MARCH 27, 1986 15
FOR ALL DATA FROM 850101 THROUGH 851231

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FERRON SS M=MIDDLE FERRUN SS L=LOWER .FERRON SS -
NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

e A
FERERE

MUNITORING AREA=DEEP MINE WELL=BRYANT WATER BEARING UNIT=U

—e——e—m—e—eee—me STATISTICS ——-—emmmem e ,
MEAN MIN MAX - N . STD

WATER DEPTH 0.0

WATER LEVEL ELEV = 0.0

SP COND - LAB 2355 . 12310 2400 - 2 64

PH ~ LAB 83 Aot 9«2 240 le3

s - . 1560e5 . 151940 - 1602.0 - 240 587

ACIDITY,YOT 0.20 0400 0.00 1.00

ALKALINITY(CACO3)

TOTAL ... . . . . 214400 . 214400 214.00 1,00
NONC ARBONAT £ 0.00 0.+00 0400 2.00 0.00

ANIONS . - : : , .

. _HCO3 - . 19154 122.00 261.08 2.00 98434
co3 25480 0.00 51460 2.00 36649
cL 71.00 65400 77400 2,00 Ba49
S04 175.00. . 75500 795400 2.00 28428
NO3{N) 0402 000 004 2.00 0.03

CATIONS , SISOt :

NA. - S 44000027 5435400 445,00 2,00 - 7,07
K 5.00 R 5.00 500 2.00 000
CA 26400 12.00 = 40400 2.00 = 19.80
MG 23,00 21400 2500 2,060 2483
FE,TOT S5¢Bl .. 3408 8455 2400 3.87

. MN ) 006 v 0403 0409 2400 0.04

TRACE IONS.* N y o T S
AS 0.00
B 0400
BA . . . 0400
co . - 000
CR ‘ 0.00
cu A cee ... 0e00
HG 0.00
MO © 0600

NI . . o : 0.00
B : : 0200
SE Lo . : , 0.00
SR . . 0s33 _ 0.33 033 1.00
IN 0.00

OTHER TONS
AL 0.00
F 0.56 0.38 OeT5 2.00 G.26
FE4DISS 0.00 0400 0.00 1.00
S 0400 0,00 000 2.00 0.00
NH3(N) 0.00
NOZ2UN)D 0.0C 0600 0.00 2400 0400 .
P-URTHUO 0.06 0405 0.6G7 2400 0e01
PyTOT 0.00

Stz 24130 2430 2030 1.00



EMERY MINE GROUNDWATER MUNITURING REPORT 12229 THURSDAY, MARCH 27, 1986 l6
FOR ALL DATA FROM 850101 THROUGLH 851231

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FERRON SS M=MIDDLE FERRON SS L=LOWER FERRON SS
NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

Ty
FRREY

MONITORING AREA=DEEP MINE WEL L=BRYANT WATER BEARING UNIT=U

’ T R STATISTICS ——~—m——mmm——— o

CALCULATED DATA AR . i o

HARDNESS 161 118 203 2 60

NC HARDNESS 0

SAK . 16 13 18 2 3
IONIC RATIOSE%) - o :

NA+K 86 82 89 2 5

. CA ... . = R 'S .3 -9 2 ~ 4.

MG 8 8 9 2 1

HCO3+C03 18 17 19 2 1

cL .. o 9 8 10 2 1

S04 P 73 3 73 2 0
TDS(SUM) : © 0 1563 e4% . 149143 1635.5 240 10149
TDS{SUM) /SP COND Oeb6 0e65 0.68 2400 0.03
TDS(CALC) 1466el . 142943 1502 .8 240 5149
TDS/TDSICALL) 107 . #1401 lel2 2«00 0.08
TOTAL CAVIONS 22481 T Z1e81 23.41 . 2400.. .. 113
TOTAL ANIONS 22417 21a63 2271 200 0«76

CAT-AN BALANCE . 0e95 De40 1450 2,00 0.78
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FUR ALL DATA FRU4 850101 THROUGH 851231

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
USUPPER FERRON SS M=MIDDLE FERRON SS t=LUWER FERRON SS
NOTE ON WATEQ DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

PRty e
R X

MONITGRING AREA=DEEP MINE  WELL=EMRIAZ  WATER BEARING UNIT=BGUML
————————————————————— RAW DATA=m——mm e e e
21 JANSS 2TMARS5 26JUNBS 31JUL85 19SEPB5 11DECSS

WATER DEPTH 21.2 2246 2548 2401 2344
WATER LEVEL ELEV  606lel 60597 605645 605862 605849
SP COND — LAB 6200 - 5800 4350
PH — LAB 7.0 beb 6aT
TDS : 459640 4455.0  4335,0
ACIDITY,TOT . 000
ALKALINITY(CACO3)
TOTAL o 371.00 . . 414400 416400
NONCARBONATE 0400 0.00 0.00.
ANIONS
HCO3 452462 505.08  507.52
co3 | 0400 0.00 000
cL 44400 45,00 45400
S04 ! 3250400 .. 3000400 . 2900400 -
NO3(N) Oell 130 0.23
CATIONS : .
NA 231.00 211,00 202400
' K 22 .00 1500 13.00
i CA 500400 3 7484400 470,00
; o : MG . A 461800 . . in 456000 . - -
: FE.TOY - .0e20 - Ce 16
MN 0.08 Oe44
TRACE IONS
AS
B
BA P -
co &
CR i
cu
HG
MO
NI -
PB
SE : .
SR S 4452 4427
IN
OTHER IONS
AL - . . : R e
F ) Oe48 Oe36 Ce36
FEDISS : 0.00 000
S 0.00 000 0.20
NH3(N)
NOZ2EN) 000 0400 0.00
P~ORTHO 005 0.08 0.07 ...
Py TOT

S102 ’ 3460 3.40



N N EE EE S N NSNS R I wo R R SR SR 0. . B, 19-

FOR ALL DATA FROM 850101 THROUGH 851231

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FtRRUN S§S M=MIDOLE FERRUN SS L=LOWER FFERRUN SS
NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

o A A
MR

MONITORING AREA=DEEP MINE WELL=EMRIAZ WATER BEARING UNIT=BGUML

———————— RAW DATA--————-—-—

CALCULATED DATA

HARDNESS 3144 3070 3050

NC HARDNESS

SAR 2 . .2 . 2
IONIC RATIOS(Z)

NA+K 14 13 13

CA 34 34 33

MG 52 52 54

HCO3+C03 10 11 12

L. . e 2 2 2o

S04 © 89 87 86
TOSCSUM)Y - . 49615 47175 4597.9
TDS(SUMI/SP COND 0.80 0.+81 1.06
TDS(CALC) .. 4T31e4 44608 .. 434040
TOS/TOSUCALC) 0«97 100 1.00
TOTAL CATIONS 1349 7090 = T0.10.
TOTAL ANIONS 76436 72412 70.00

CAT-AN BALANCE -190 -0.90 Oe10
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FUR ALL DATA FRUM 850101 THRUUGH 851231

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM
U=UPPER FERRON SS
NOTE ON WATER DEPTH:

CAL=CHRISTIANSEN ALLUVIUM
M=MIDDLE FERRON SS L=L7OWER FERRON SS
NEGATIVE VALUE INDICATES A FLUWING WELL

Pr et e ke
VRERFR

WELL=EMRIAZ

BG=BLUEGATE SHALE

MONITORING AREA=DEEP MINE WATER BEARING UNIT=BGUML

——————————————— STATISTICS —~-=mmmmmm—m e e
MEAN MIN MAX N sSTD

WATER DEPTH 23 .4 21e2 2548 540 1e7
WATER LEVEL ELEV 605849 605645 606le1 5¢0 1.7
SP COND - LAB 5450 4350 6200 3 973
PH - LAB 648 YY1 Te0 3.0 062
T0S 4462 0 4335,0 459640 3.0 130.6
ACIDITY,TOT 0400 000 0.0C 1.00
ALKALINITY(CACUO3)

TaTAL 400433 . 371.00 416.00. . . 300 25642

NONC ARBONATE 000 0«00 0400 3.00 000
ANIONS ' » -

HCO3 488,41 4524562 507452 3.00 31,02

co3 0400 0.00 - 0.00 3,00 0400

cL 45.67 44400 45.00 3400 0.58

S04 . } 3050000 - .2900e00.. 3250000 ... 3200 .- 180e28... . . ..

NO3(N) " 0e55 Oell 130 3400 Oe 66
CATIONS ' :

NA 214467 202400 : . 231,00 3.00. 1484

K 1667 13400 22400 3400 4473

cA 484467 47000 500400 3400 15.01

MG 456433 . 452400:. . 461400 ., - 3.00 ..  4e51

FE4TOT 0.28 Oel6: - :o;kq." 3,00 018

MN 0.23 0.08 Get 3,00 0e19
TRACE IONS T

AS 0.00

B 0.00

BA . Qe00

co & - 000

CR 000

cu - 0400 §

HG 0.00

MO 0.00

NI - 000 .. -

PB 000

SE : 0400

SR 4439 4e27 4452 - 2400 -0el8B -

IN 0.00
OTHER T0ONS

AL . O ¢ P4 ¢ 1 ¢ T e

F 0e40.. 0s36:% 0048 7 3.00 0207

FEyDISS 04,00 - 000 0400 2406 000 -

s 0.07 000 0,20 3.00 0el2

NH3¢{ N} 0,00

NO2UN) 0.00 0.00 0.00 3.00 0.00

P-ORTHO 0«07 005 0.08 3.00. 0.02

Py TOT 0.00

s102 3450 3440 3.60 2.00 Oel4



N B D BN R O A BN cER RN S R G BN PER AN BN

FUR ALL DATA FRUM 850101 THROUGH 851231

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FERRON SS M=MIODLE FERRUN SS L=LUWER FERRON 5SS
NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

e A A
TR WA

MUNITURING. AREA=DEEP MINE  WELL=EMRIAZ  WATER BEARING UNIT=BGUML
e LILLE L3 § [ SR
CALCULATED DATA

HARDNESS 3088 3050 3144 3 50

NC HARDNESS 0

SAR e 2 2 2 3 0
IONIC RATIOS(ZY

NA+K 14 13 14 3 1

CA 34 33 34 3 0

MG 53 52 54 3 1

HCO3+CO03 11 10 12 3 1

CL 2 2 2 3 0

S04 87 86 89 3 1
TOS(SUM} 4759 «0. 459Te9 - 49615 -3e0 185.3
TDSESUM)/SP CUND Oe89 080 1«06 3.00 Os14
TDSCCALL) - . 451047 . 434060 .. 4T731a4 - 360 . 2004
TDS/TDSCCALCY 0¢99 . 097 1.00 3.00 002
TOTAL CATVIONS 1150 7010 73449 3,00 - 1. 77
TOTAL ANIONS 7283 70,00 T6436 3.00 3424

y CAT-AN BALANCE -0e90 -1.90- 0+10 3,00 1.00

iy



B N W R D N - -0

R ALL DATA FRUM 850101

BN BN e A -CEEN LT e

THRUUGH 851231

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM
U=UPPER FERRON SS M=MIDDLE FERRUN SS L=LOWER FERRON SS
NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES a FLUWING WwELL

ot A Ao A
FUEREE

WELL=KEMMER

BG=HLUEGATE SHALE

MONITURING AREA=DEEP MINE WATER BEARING UNIT=L

----------------- RAW DATA--——cmm e mm e em o
ZLJANBS 25MARBS 24JUNBS L9SEP8S 11DEC8S

WATER DEPTH -34.0 ~3240 -32.0 -32.0 -37.0
WATER LEVEL ELEV 631847 = 631647 631647 63l6e7 63217
SP COND - LAB 1100 1050 9715
PH — LAB Beb Be9 Be5
Tos : 55640 64540 62240
ACIDITY, TOT 0+00
ALKALINITY(CACO3)

TOTAL 20000 : e

NONC ARBONATE " 0e00 0.00 ;000 .
AN IONS , : :

HCO3 244400 . 25132 . 250410

c03 25420 24400 24400

cL 18,00 2100 19.00

S04. 200400 . 24000 270400

NO3(NY 0.00 010 000
CATIONS

NA 180.00 202.00 210400

K 4400 4400 5400

cA 800 10.00 8.00

MG . 13400 1100 ... 12.00

FE,TOT 2:7F 7 0e58 0.37

MN 0.10 0w 03 0.02
TRACE IONS EX

AS

8

BA

cD

cR

cy

HG

MO

NI . -

PB

SE g

SR 158 1.13

IN
OTHER TONS

AL . .

F Q0«78 0«37 QDebb

FESDISS 0.00 de.00

S 0.00 0.00 0s60

NH3CNY

NUZ(N) 0.00 003 0.00

P-0ORTHO 0409 . 008 004

Py TOT ,

s102 4400 3.50



- - - - - - - EV!"_‘HINE s UN')NAlER MONTTDRING REPIRT

FIROALL DATA FRUM 850101 THRUUGH 851231

WATER BEARING UNMITS: 9AL=QUITCHUPAH ALLUVIUM
U=UPPER FERRUN SS M=MIDOLE
NOTE ON WATER DEPTH: NEGATIVE

MUNITOURING AREA=DEEP MINE

CALCULATED DATA
HARDNESS
NC HARDNESS
SAR

IONIC RATIOS(%)
NA +K
CA
MG
HCO3+CO3

N OF S,
S04

TDS{SuUMY

TOSUSUMY/SP COND

TOS(CALC)Y .. .
TOS/VDS(CALC?

TOTAL CATIONS
TOTAL ANIONS
CAT- AN BALANCE

e st A e
R

WELL=KEMMER

—=-=--—~ RAW DATA

74
9
84

11

44

69548

0.63

5718
097

9«50
9e55
-0e30

FERRIN SS

72
11

86
5
9

47

.. 6

48

767.8
073

. 6401

1«01

1029
1054
-1,20

CAL=CHRISTIANSEN ALLUVIUM
L=LOWER FERRON SS
VALUE INDICATES A FLOWING WELL

70
11

87

44
51

802.3
082

67542, . .

092

10.65
11,09
~2.00

12:29 THURSOAY,

BG=BLUEGATE SHALE

WATER BEARING UNIT=L

MARCH 27

1986

58
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FIR ALL UATA FROM 850101 THROUGH 851231

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FERRON SS M=MIDDLE FERRON SS L=LUWER FERRON SS
NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FLOUWING WwELL

Bt AP
¥R REY

MONITORING AREA=DEEP MINE WELL=KEMMER WATER HEARING UNIT=L

e e e me e STATISTICS —-m———mmmmm e o
MEAN MIN MAX N STOD

WATER DEPTH -33.4 -3740 -3240 S0 242
WATER LEVEL ELEV  6318.1 631647 63217 5.0 242
SP COND - tASB 1042 975 1100 3 63
PH - LAB BaT Be5S 849 3.0 02
oS 60T W7 55640 64540 3.0 4642
ACIDITY, 10T 0.00 0,00 0.00 1.00°
ALKALINITY(CACO3)

TOTAL - 200400 200400 200400 1.00 o .

NUNC ARBONATE . 0e00 0.00 0.00 3.00 000
ANIONS ,

HCO3 268,47 244400 251432 3.00 . 3492

co3 24 40 24400 25420 3.00 0e69

cL 19433 18.00 21.00 3.00 153
. .SU04 e 236667 . 200400 . 270400 .. 3400... .35.12

NO3(N) L 003 0400 -  0el0 3400 0406
CATJIONS : ol L b IR

NA : 19733 . 180400 21000 . 34.00: : 15453

K %4433 4.00 5400 3.00 0e58

(o 8e67 8.00 1000 3.00 1.15

MG . . ....12400 . 3000 .. 1e00. ..

FELTOT 1.22 © 3400 1 1629

MN 0.05 134007 . | Qe04
TRACE IONS R :

AS S R 0-00 N

8 o 0400

BA o B . ... 0e00. . . ...

co : 0400

CR - : 0,00

cu 0«00

HG G»00

MQ 000

NI . . o . . 000 __

PB ' ‘ 000

SE . 0e00. . )

SR 1.35 1«13 1.58 2000 0.32

IN 0.00
OTHER IONS

AL . S o ...0e00 ... .. .

F 0460 037 Oe78 3400 0e21

FEWDISS : 0. 00 0.00 0.00 200 000

S 020 T 0400 . 060 3.00 0.35

NH3{N) ' 0.00

NU2(N) - 0.01 0.00 0,03 3400 0402

P-ORTHO . 007 . 004 0.09 3400 003

P TOT ) 0,00

SI102 ’ 3.75 3.50 4400 2.00 0435



N O Il - N E =

FUR ALL DATA FROYM B8501C1 THROUGH 851231

WATER BEARING

UNITS: QAL=9UITCHUPAH ALLUVIUM
U=UPPER FERRUN SS

: [NtMN’)M “"”M[NGH)RT -

M=MIDDLE FERRON SS

CAL=CHRISTIANSEN ALLUVIUM
L=LOWER FERRUN SS

BG=BLUEGATE SHALE

NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

MONITURING AREA=DEEP MINE

CALCULATED DATA
HARDNESS
NC HARDNESS
SAR

IONIC RATIOSC%)
NA+K
CA
MG
HCO3+C03
CtL
S04

TDSESuUm)
TOS(SUM)/SP COND

Tostcatcyr .
TDS/TDS(CALL)

TOVTAL CATVTIONS
TOTAL ANIONS
CAT-AN BALANCE

e sty 2t ot
WEEN

WELL=KEMMER
------ STATISTICS
70 74

9 11

84 87

4 5

9 11

44 51

5 s

44 51
69548 80243
0463 082
57148 67522
0.92 1.01
9450.. . 10465
9455 . - 11409

WATER

BEARING UNIT=t

w oW

W Wb wwWw

3.00

... 3e0...
" 3.00

3400

3.00

3.00

12:29 lHURSUAY' MARCH 27y 1986

60
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F® ALL DATA FRUM 850101 THROUGH 851231

WATER BEARING UNITS: QAL=WITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
Y=UPPER FERRON SS M=MIDDLE FERRUN SS  L=LUWER FERRON SS
NUTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FULOWING WELL

A ety A
IR

MONITORING AREA=DEEP MINE WELL=LEWIS WATER BEARING UNIT=U

—-—= RAW DATA———
20JUN8S 19SEPHS

WATER DEPTH
WATER LEVEL ELEV

SP COND - LAB 1600 = 1405
PH — LAB Be3 Be3
108 89540 912.0
ACIDITY,TOT 0400
ALKALINITY(CACO3)
TO¥AL 288 00
NONCARBONATE 0400 0+00
AN LONS .
HCO3 34T.70 351436
co3 0.00
cL 41,00 38,00
. .. .. S04 . . . 38000 _.456400 . . -
1 NO3(N) 0.02 0.00
CATIONS
NA 314.00 32800
K 1400 200
: CA @p’oo 600
o . . LLTMG . 4e00.; 200
: T FESTOT T 0412 0#l3
MN 0400 .. 001
TRACE 1IONS DR
AS
. B
i BA )
;‘ co
- , (o3
cu
HG
MO
. NI
- PB
SE - ) . E : . ' M .
SR _ .. DaT2 0673 .. =
N
OTHER [ONS
AL . . . ] . -
F 0e48 0479
FEyDISS 0«00 0400
S 0.00 0420
NH3(N)
NUZ (N) 0.00 0400 .
P—ORTHO Oel0 OeD4
PeTOT

Sfoz 4490 4420



- - - - - - -‘;ME‘ Y MINE !;LUUN{)wATER MONTTURING REPURT 123129 THURSOAY, MARCH 27. 1996 62

F3R ALL DATA FROM 850101 THROUGH 85312131

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FERRON SS M=MIDDLE FERRUN SS L=LUWER FERRON SS
NUTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

o
R R

MONITORING AREA=DEEP MINE WELL=LEWIS WATER BEARING UNIT=U

=== RAW DATA-—--

CALCULATED DATA

HARDNESS 18 25

NC HARDNESS

SAR 27 30
IONIC RATIOS(%)

NA+K 96 97

CaA ' 1 2

MG 2 1

HCO3+C03 39 35

cL . 8 P |

S04 54 58
TOSC(SUM) 1097.1 1188.4
TDSESUM)Y /SP COND 0669 CeB5
TDSICALC) . 9204 .. 100948 . .
TOS/TDS(CALC) 097 0«90
TOTAL CATIONS . 1421 .. 14,78 . : )
TOTAL ANIUNS 1479 16437

‘ CAT-AN BALANCE ~2.00 =510



IR aLL

WATER BEARING UNITS: QAL=0UITCHUPAH ALLUVIUM
U=UPPER FERKRUN SS
NOTE ON WATER DEPTH:
MONITURING AREA=DEEP MINE
MEAN
WATER DEPTH
WATER LEVEL. ELEV o
SP COND - taAB 1503
PH - LAB 863
T0S 9303.5
ACIDITY,TOT 0«00
ALKALINITY{(CACO3)
TOTAL 288400
NONC ARBONATE G+ 00
AN IONS
HCO3 349,53
co3 0e00C
cL 39450
S04 418400
NO3( N ) 0«01
CATIONS
NA 321.00
K ) 150
CA 5.00
MG 300
FELTOT Gel2
MN 0.00
TRACE I0NS
AS
B
BA .
co
CR
cu
HG
M0
NI
, P8
SE A
SR 072
IN
OVHER T1ONS
AL
F 0e63
FELDISS Oe 00
S 0.10
NH3(N)
NO2 (N) 0.00
P-ORTHO 0407
PLTOT
S102 4455

CRE IO WY pEy o

DATA FROM 853101 THROUGH 851231

M=MIDDLE FERRUN SS
NEGATIVE VALUE

A At A
BESFRF

WELL=LEWLS

8950
0«00

288400
. 000

347.70
0 .00
38400
380400
0.+00

314400
1.00
4400
2400

012
0.00 &

Oe48
0400
0400

0.00
004

4420

CAL=CHRISTIANSEN ALLUVIUM
L=LUWER FERRON SS

O Y NSO O

INDICATES A FLOWING WELL

MAX

1600 -

Be3
912.0
0600

288400

0400

35136
000
41 400
45600
0402

328,00
200
6000

400
Oel3

- 0801

079
000
0«20

0.00
0.10

4«90

1.00

1.00
2400

2.00
1.00
200
2000
200

200
200
200

2400 .

200
2400

10.00
000

WATER BEARING UNIT=U

STATISTICS ——~—==—=——==—=mm

STD

138
0«0
12 <0

Ca01
0.01

0e00.. . . ...

. 0«00
0400
O.oo
0.00
0.00

.. 0200

- 000

0400
200

0006

000
200
200
200
0.00
2400
2400
0.00

200

001

022
000
Oel4

0«00
Oe 04

0e49

BG=BLUEGATE SHALE



FOROALL DATA £R0OM 4501C1 THROUGH 851231

WATER BEARING UMITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FLRRON SS M=MIDDLE FERRUN SS L=LIWER FERRON SS
NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

e Wrde Ao A
FNR IR

MONITORING AREA=DEEP MINE WELL=LEWIS WATER BEARING UNIT=U

e —mmr——e——— STATISTICS - e e e o
CALCULATED DATA
HARDNESS 22 18 25 2 5
NC HARDNESS 0
SAR o . .28 27 30 2 -2
TONIC RATIOSt%?
NA+K ' 97 96 97 2 0
Ca . 2 - ) 2 2 0
MG 2 1 2 2 1
HCO3+C03 37 35 39 2 2
LCL . . . : 7 B 2 U S
S04 56 54 | 58 2 3
TDStSUMY . 118267 109761 1188.4 - 240 64 o5
TOStSUMI/SP COND e 77 0«69 0e85 200 Oe11
TDS{CALC) . ; 96541 . 92064 .. 100948 . ... . 240.... . .6342.. e e
TDS/TDSCCALCY Qe 94 090 0«97 2400 005
TOYAL CATIONS 14.50 14621 - 14478 2400 Oe40
TOTAL ANIONS 15.58 14479 16437 2.00 lell -

CAT-AN BALANCE -3e55 -5410 =200 2400 2419

86

64



S N =R N N G R S SN G B S WS B U o DR

FOR ALL DATA FROM 850101 THRUOUGH 851231

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
USUPPER FERRON SS  M=MIDDLE FERKUN SS L=LUWER FERRON SS
NOTE ON WATER DEPTH: NEGATIVE VALUE INUDICATES A FLOWING WELL

Lo d e et
pag -t o el

MONITORING AREA=DEEP MINE WELL=TP WATER BEARING UNIT=U

————————————————— RAW DATA-———mm = mmmm e mm e
O0SAPR85 18JUNSS 314UL85 26SEPS8S5 19DEC8S
WATER DEPTH 2852 2855 2879 2887
WATER LEVEL ELEV 57167 57164 571440 5713.2
SP COND - LAB 1400
PH - LAY 9.9
TDS ' 429.0
ACIDITY,TOTY 000
ALKALINITY(CACO3)
TUTAL R
. NONCARBONATE
! ANIONS ,
HCO3 R, 192.76
co3 ) 222 <00
cL 53,00
S04 . e 125000 e e
NO3CND. LT S Dem0 SR
CATIONS IR R
NA. S L. .. . 333,00
K 3400
cA 2400

000

TRACE IONS

AS

8

BA

CcD

CR

cu

HG

MO

NI

B

SE

SR Celé

IN
OTHER [ONS

AL o L .
£ . : Le3l
FELDISS ) 0600
S ’ . 000
NH3UNY
NUZ2(N) 0.00
P-0RTHO . B De04
PeTOT
S102 : 1.00
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FJR ALL DATA FRUM 850101 THROUGH B51d31

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FERRON SS M=MIDOLE FERRUN SS tL=LUWER FERRQN SS
NOTE ON WATER DEPTH: NeGATIVE VALUY INDICATES A FLOWING wWELL

R R

MONITURING AREA=DEEP MINE WELL=TP WATER BEARING UNIT=U

- RAW DATA-

CALCULATED DATA

HARDNESS 15

NC HARDWESS

SAR . 40
TONIC RATIOS(Z)

NA+K 98

CA 1

MG 1

HCO3+C03 12

CcL e 10 .

S04 .18
TOS(SUM) . 935,73
TDOS{SUMI/SP COND Oeb617
mstcaLCy) .. . .. .83743 ... ...
TOS/TDSLCALCY 0«51
TOTAL - CATIONS. l4.84
TOTAL ANIONS 1473

CAT-AN BALANCE . - -+ 0s40




- - - - EMERY MINE T, UUN')WAEM’JN[ TJRTNG H!!IURT Q:Z‘? F}KSDAH\RCH’ l‘?!FQl -

FUR ALL DATA FROM 850101 THROUGH 851231

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
USUPPER FERRON SS M=MIDDLE FERRON SS L=LUWER FERRON SS
NOTE ON WATZR DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

e e

MONITORING AREA=-OEEP MINE WELL=TP WATER BEARING UNIT=U

e e = STATESTICS ————m——mmmmm o
MEAN MIN MAX N STD
WATER DEPTH 28648 28542 28847 440 1.7
WATER LEVEL ELEV ST15.1 5713.2 $ST16e7 440 17
SP COND - LAB 1400 1400 1400 1 )
PH - LAB 99 9.9 9.9 1.0.
DS . 429.0 42940 42940 1.0
ACIDITY,TOT Ne00 0.00 0400 i.00
ALKALINITY(CACO3)
TUTAL . . L 0.00
NONC ARBONATE . 0e00 0400 000 1.00
ANIONS
HCO3 192.76 192.76 192.76 1.00
co3 222,00 222 .00 222 .00 1.00
cL 53400 53,00 53400 1.00
Su4 . 125400 . 125400 125¢00. . ... 1.00
r NO3(NY » 0400 - . 0,00 000 100
; CATIONS o o
, NA - 333,00 333.00 333400 . 1.00
‘ [N 3400 3,00 . 3400 1.00
CA 2.00 200 2400 1.00
MG ) o .2400 - . 1e0O0
FE,TOT 22460 " 1400
MN 0a25 “100
TRACE IONS - S
AS : ol 0.00
B : . 000
"BA . . S T 0.00 _ .
co : o T, ~ 000
CR ) 0400
cu v : . 0.00
HG 0.00
MO 0,00
NI ) . . : . _.0e.00
PB ) : . ' D.00
SE ' 0+00
SR 0.156 Oel6 Cel6 1.00
IN 0.00
OTHER [ONS
AL . ) 0.00
F le31 1431 1e31 1.00
FELZDISS 0.00 0.+00 0.00 1.00
S : 000 0«00 0.00 1.00
NH3I(N) 0.00
NUZ (NJ 0.00 0.0C 0400 1.00
P~0ORTHO Oe 04 . 004 0e04 1.00
P, TOT 000

S102 _ 1.00 1400 1«00 1.00
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FOR CALL DATA FROM 3501041 THROUGH 851731

WATER BEARING UNITS: QAL="WITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FERRUN SS M=MIDOLE FERKUN SS L=LUWER FERRUN SS
NOTE ON wWATER DEPTH: MEGATIVE VALU= INDICATES A FLUWING WELL

JORTRI
WA ek

MONI TUORING AREA=DEEP MINE WELL=TP WATER BLARING UNIT=U

——————————————— STATISTICS ~—v—— e e e o
CALCULATED DATA
HARDNESS 15 15 15 1
NC HARDNESS Q
SAR 40 40 . 40 1
IONIC RATIOStZ? ’
NA+K 98 98 98 1
ca 1 1 1 1
MG i 1 1 1
HCO3+C03 12 72 72 1
CcL oL 10 10. 10 1 -
S04 18 18 i8 1
TOStSUM) 935.3 935.3. 935,3 1.0
TDS(SUMY/SP CUND 0.67 067 0e67 1,00
TOSICALC)Y 837.3 .. 83743 .. 83743 .. 1e0
TDS/TDS(CALLY ' Ce51 0451 0eS1 1.00
TOTAL CATIONS 14484 14.86 14484 1.00
‘ TOTAL ANIONS 14473 14473 14473 1,00

CAT-AN BALANCE 0e40 Oe40 . Qw40 100



FIR ALL DATA FROM 850101 THROUGH 851231

AR I N N N N RN IR TS B R BB BEE oo D

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE

U=UPPER FERRON SS

M=MIDOLE FERRON SS

L=LUWER FERRON SS

NOTE ON WATER OEPTH: NEGATIVE VALUE INDICATES A FLOUWING

MONITORING AREA=DEEP MINE

---------------- RAW DATA-m————— e m e
21JANB5 2TMARBS 20JUNBS5 19SEP8S5 12DECS8S
WATER DEPTH 8642 87.8 8761 87.7 8743
WATER LEVEL ELEV 595745 595749 595846 595840 595844
SP COND - taB 1200 1250 i100
PH - LAB Te5 Tet Tet
oS 67040 68440 709.0
ACIDITY.TOT 0400
ALKALINITY(CACGO3)
TUTAL 354400 330400 324.00
NONCARBONATE 0400 0.00 0,00
ANTONS
HCOD3 431 .88 . 402460 395.28
€03 0.00 0.00 0400
cL 21.00 18400 18.00
S04 180400. . 240400 280400 ...
NO3(N) 000 0.06 0,01
CATIONS
NA 202 .00 230400 224.00
K 200 200 © 3400
CA 30600 1. 24400 24400 '
. MG o 1100 7%,..1000.. .
FELTOT 03540, - 04207
MN 0«08 " . 03B3
TRACE IUNS TR
AS
B
BA _ .
cD
CR
cu
HG
MO
NI .
PB
SE i R
SR 1462 leS6 . .
N
OTHER I0ONS
AL - ; o e
F oo . : 1622 110 126
FE4DISS : ' 0+00 0.00
S . " De00 000 0660
NH3{N)
NOZ(N) 0.00 0402 0.00
P-ORTHO . 0«05 . De02 0«07 .
PLTOT . .
S102 540 ‘5,10

e et et
ey

WELL=USGS1-2

WELL

WATER BEARING UNIT=U
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FORCALL DATA FROM 850101 THROUGH 851231

WATER HBEARING UNITS: QAL=JUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FERRON SS M=MIDDLE FERRUN SS L=LUWER FERRON SS
NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

A A A
R

MONITURING AREA=DEEP MINE WELL=USGS1-2 WATER BEARING UNIT=U

cmme e~ RAN DATA-—=—m—mem
CALCULATED DATA
HARDNESS 122 102 110
NC HARDNESS
SAR. ) 8 . 10 9. . .
IONIC RATIOS(%Z)
’ NA+K 19 83 82
CA 13 10 10
MG 8 7 8
HCO3+C03 62 55 51
cL . 5 . 4 . 4
su4 - 33 41 45
TOSESUM) 879.6 933,2 96247
TOS(SUM)/ SP COND Oe73 Ce5 N.88
TDSCCALC) . 660e1 . 72846 . 16148
TDS/TDS(CALCY 1.02 0694 0e93
TOTAL . CAYIONS 1126 12.08 12.01
TOTAL ANIONS 11.48 12.17 12.88

o CAT-AN BALANCE =100 -0e440 ~3e50
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FOR ALL DATA FRUM 850101 THRUUGH 851231

WATER BEARING UNITS: QAL=JUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FERRON SS M=MIDDLE FERRUN SS L=LUWER FERRON SS
NOTE ON wATt<R DEPTH: NEGATIVE VALUE INDICATES A FLURING WELL

N
RN RN

MONITORING AREA=DEEP MINE WELL=USGS1-2 WATER BEARING UNIT=U

——m———————————— STAFTISTICS —-————— o
MEAN MIN MAX N STD
WATER DEPTH 8746 8761 8842 S5e0 Ot
WATER LEVEL ELEV 595841 595745 595846 5e0 0ot
SP COND - LAB 1183 1100 1250 3 76
PH - LAB Te4 Te4 Te5S 3.0 Del
LY 68Te7 67040 709.0 3.0 19.8
ACIDITY,TOT 0.00 0400 0400 1.00
ALKALINITY(CACDO3)
TOTAL 336400 32400 354400 .. .. 3400 - 15687
NONC ARBONATE 0. 00 0.00 000 3.00 0.00
AN IONS i
HC O3 409492 395,28 431 .88 3.00 19437
co3 " 0400 0.00 0.00 3.00 000
CL . 19.00 18.00 21400 3,00 1.73
. 504 . . .233433. . 180400 .. 280400 . ....3400.... 5033
NO3(N) 0,02 =~ 0.00 "0 e06 3400 0403
CATIONS : ’
NA 218467 202 .00 3,00 1474
K 2+33 2 .00 3.00 058
ca 26400 24.00 3.00 3.46
MG . 1100 . 10400 e 3400 . 100
FE,TOT 0. 48 0420 17 3400 0e33
MN 0406 0,03 3,00 " D03
TRACE IONS '
AS 0.00
8 000
BA ) . 000
co 0400
CR .00
cu 4 0.00
HG 0.00
MO 0.00
NI N - . .0«00.
PB 000
SE : . 0.00
SR 1.59 1.56 1e62 2.00 0. 04
N 0.00
OTHER IONS
AL ) . R R . . 0aDO ... ...
F 1419 110 1e26 3,00 .. De08
FESDISS 0. 00 0.00 - 0.00 2.00 0«00
S 0.20 0.00 Oe60 3.00 Ce35
NH3(N) 0.00
NUZUN) 0.01 0.00 0.02 3.00 0«01
P-ORTHO , 0405 0«02, . 0407 3400 0.03
PeTOV ) 0«00

s102 5425 5410 5440 2400 0.21
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FIROALL DATA FRUM 8501C1 THROUGH 851231

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FERRUON SS M=MIDDLE FERRUN SS L=LOWER FERRON SS
NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

Arsteste Ry
BRI RN

MONITORING AREA=DEEP MINE WELL=USGS1-2 WATER BEARING UNIT=U

--------------- STATISTICS —————=———m—mom——
CALCULATED DATA

HARONESS 111 102 122 3 10

NC HARDNESS 0

SAR _ 9 8 10 3 1
IONIC RATIOSC %) : ,

NA+K ’ 81 79 83 3 2

cA 11 10 13 3 2

MG 8 7 8 3 1

HCO3+C03 56 51 62 3 6

oL 4. it 5. ... .3 1

S04 ) 40 33 45 3 6
TOSISUMY . - . 925,2 87946 962.7 . 340 .. 421
TDS(SUM)/SP COND 0.78 0.73 0.88 3.00 0.08
TOS(CALCY) . . . 71648 = . 660l 7618 . . .340.... 5149
TOS/TDS(CALLY 0496 0.93 1.02 3400 0.05
TOTAL CATIONS - 11.78 11.26 12 .08 3.00 0445
TOTAL ANIONS 12.18 11.48 12.88 3.00 0470

CAT-AN BALANCE -1.63 ~3450  -0640

3.00 1464
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FUR ALL DATA FROM 8591C1 THROUGH 851231

WATER BEARING UNITS: WQAL=WUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FERRON SS M=MIDOLE FERRUN SS L=LUWER FERRON SS
NOTE ON WATER DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

o AA A
TR

MONI TORING AREA=DEEP MINE WELL=1Z WATER BEARING UNIT=L

————————————————— RAW DATA—-—m—-m—mmmmm oo
21JANBS 26MARBS 20JUNBS5 19SEP85 13DEC8S

WATER DEPTH 142 .6 14247 142.8 1431 142 45
WATER LEVEL ELEV  5923.1 592340 5922.9 59226 592342
SP COND — LAB 1400 1380 1205
PH - LAB 746 1.5 Te3
TDS 67040 777.0 179.0
ACIDITY,TUT 0400
ALKALINITY{(CACO3)
TOTAL . . .. 495.00 . 479200 . 494400
NONCARBONATE 0400 000 0400
ANIONS :
HCO3 S : 603490  _586438 . 602.68
co3 0400 0400 0400
cL 18.00 1800 1600
S04 ... . .. . .. .. B0«DO.. 20000 . .168e00 .. . _._
NO3(N) o © .0 0400 | D802 000
CATIONS R - R
; NA - ... . 235400 .280400 .280.00
g K 4400 3400 5400
: CA
: MG DO - -
; FEyTOT PO
{ MN
TRACE IONS
AS
B8
BA -
co )
CR
cu
HG
MO
NI . -
PB
SE o
SR : . . . leb2 Cab 4
IN
UTHER [ONS
AL B e .
F 2s02 - lae34 2e32
FELDISS : 0.00 Oe15
S 0400 0.50 0.80.
NH3{N)
NOZtN) 0.00 0404 0.00
P-ORTHO . . L . 0408 . . .0el2 0.07..
PyTOT A

S102 620 5.10
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FIR ALL DATA FRO4 850101 THROUGH 851¢31

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FERRUN S5S M=MIDDLE FERRON SS ([ =LUWER FERRON SS
NOTE ON wWATER DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

e st e A
IR

MUNITORING AREA=DEEP MINE WELL=1Z WATER BEARING UNIT=L

—————===— RAW DATA--—-e-—-
CALCULATED DATA :
HARONESS 83 72 75
NC HARDNESS
SAR . 11 14 14
IONIC RATIOS(%Z)
NA +K 86 89 89
ca 8 6 8
"G 6 5 5
HCO3+CO3 82 61 71
_CL ; . 4 4 .3
S04 14 29 "t 25
TOStSUMY 97045 1117.0 110343
TOS{SUM)/SP COND 0eb9 081 0492
‘ . .. TDS(CALCY. .. .. . 663e6. .. 8200 .. 79740
r TDS/TDS(CALC) - 1401 0495 098
1 TOTAL CATIONS 11499 . 13471 1377 -
‘ TOTAL ANIONS " 12.18 14433 13495

- CAT- AN BALANCE -0480 <2420 -0+60
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FIROALL DATA FRUM 850101 THRUOUGH 851231

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FcoRRON SS  M=MIODLE FERRON SS L=LOWER FERRON SS
NOTE OWN WATEY DEPTH: NEGATIVE VALUE INDICATES A FLUWRING WELL

Sede st A
TR RR

MONITORING AREA=DEEP MINE WELL =72 WATER BEARING UNIT=L

b e mm e STATISTICS ————=- mmmmmm e -
MEAN MIN MAX N sTD
WATER DEPTH 142.7 1425 143.1 50 02
WATER LEVEL ELEV 5923,0 5922 6 592342 . heO... . De2
SP COND - LAB 1328 1205 . 1400 3 107
PH - LAB Te5 Te3 7.6 3.0 0e2
T0S 742 40 67040 779.0 3.0 62 o4
ACIDITY, TOT 0400 000 0.00 1.00
ALKALINITY(CACO3)
TOTAL . 489433 . 479400 . 495,00 3400 ..8496
NONC ARBONATE 0.00 0.00 0.00 3,00 0.00
ANIONS )
HCO3 596499 584438 603490 - 3,00 - 1093
co3 0.00 0.00 0400 3400 0.00
cL 17.33 16,00 18400 3.00 1.15
504 . 149433 . 8000 . 200400 .. 3400 62414
NO3(N} 0.01 " 000 0402 3,00 0.01
CATIONS
‘ NA . 265.00 235.00 3.00 25.98
| K 4400 3.00 3.00 1. 00
: ca 1667 16400 . - 3,00 1.15
: . MG . 8433 .. . B,00 o 3000, ... 0e58 ..
f : FEo TOT 069 0.41:' v " 3400 "0e34
; MN 0.03 T 0e0Z:° "3.00 - 0.02
! TRACE IONS . . LR DTE .
AS - 0.00
x B 000
: BA ...0«00
: cD ol 0800
CR E D00
cu 0.00
HG 000
MO 0.00
NI . 0400
PB 0«00
SE 0.00
SR 1el3 Deb4 1e62 - 2400 0e69 .
IN 0.00
OTHER IONS
AL . . .. . .. 0400, ..
F 189 1e34 2e32 3.00 O« 50
FE4DISS 0.07 000 0.15 2400 Oe11
S 0.43 0.00 0«80 3400 . 0e40
NH3(N) 0.00
NO2 {N) 0.01 0«00 0eQ4 3,00 0602
P-ORTHO 0.09 007 . Cel2 3400 0.03
PLTOT ; 0.00

S102 565 510 6420 2400 O.78
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FOR ALL DATA FROM 850101 THROUGH 851251

WATER BEARING UNITS: QAL=QUITCHUPAH ALLUVIUM CAL=CHRISTIANSEN ALLUVIUM BG=BLUEGATE SHALE
U=UPPER FERRUN SS M=MIDDLE FERRUN SS L=LUWER FERRON SS
NOTE ON WATcR DEPTH: NEGATIVE VALUE INDICATES A FLOWING WELL

P
NEFEE

MUNITURING AREA=DEEP MINE WELL=22 WATER BEARING UNIT=t

mmmmm e e STATISTICS =—m=mm=mmmmmm e e
CALCULATED DATA
HARDNESS 17 72 83 3 6
NC HARDNESS 0
SAR 13 11 14 3 2
IONIC RATIOS(Z)
NA+K 88 86 89 3 2
cA 6 6 C) 3 1
MG 5 5 6 3 1
HCO3+C03 74 67 82 3 8
oL 4 3 4 3 o
S04 23 14 29 3 8
TDS(SUMY 106346 970.5 1117.0 3.0 80 o9
TDSI{SUMI/SP COND 0e81 0.69 0492 1,00 Oel1
TOS(CALC) 76042 66346 820.0 . 3.0 B4e4
TDS/TDS(CALL) 0.98 0495 1.01 3.00 0403
TOTAL CATIONS 13.16 11.99 13.77. 3400 1,01
TOTAL ANIONS 13.49 12.18 14433 3.00 1.15

CAT-AN BALANCE T ~1.20 -220 -0.60 3.00 O«B7




EMERY DEEP MINE
MONITORING WELL WATER LEVEL SUMMARY

The following is a summary of the water levels recorded in all of the
monitoring wells for the Emery Deep Mine during 1985,



WATER LEVEL DATA FOR THE EMERY MINE 11:04 FRIDAYe MARCH 28Bs 1980 1
FOR THE PERIOD FROM 850101 TU 8651231

——————————————————————————————————————————————————————— WELL=AA  AQUIFERSPEG = om o oo oo e o o e e e e e oo

DATE READING WLELEV

: 0SAPR8S 5842 5911.5

18JUNBS 5749 591148

03SEP8S 5843 59114

11DECBS SHe6 591141
——————————————————————————————————————————————————————— WELLSAA  AQUIFERSL = mm o o e e o e e e e e e e

DATE READING WLELEV

05APRBS 8le2 588744

18JUNBS Ble4 588742

03SEPYS Ble9 588647

11DEC85 83.0 588546
——————————————————————————————————————————————————————— WELL=AA  AQUIFEREM — o o e o e e o e e e e

DATE READING WLELEV

05APRSS 66e1 5903.1

18 JUNBS 6642 5903.0

03SEPBS 6743 590149

11DECBS 6648 590244
——————————————————————————————————————————————————————— WELL=AA  AQUIFERZU == = = e e o e e e e e e e

DATE READING WLELEV

05APRYS 10648 586340

18JUNBS 1072 586246

03SEP8S 107 «4 586244

11DECES 10845 586143
----------------------------------------------------- WELL =EMRIAL  AWUIFERSUM — o mmmm e e e e e e e e e o

DATE READING WLELEV

i 10APRSS 13842 601745

13 JUNBS 13847 601740

20SEPBS 138.4 601743

11DEC85 1383 60174



WATER LEVEL DATA FOR THE EMERY MINE 11:04 FRIDAY,s MARCH 28. 1986 2
FOR THE PERIGD FROM 850101 TO BS1Z231

——————————————————————————————————————————————————— WELL=EMRTAZ  AQULFERSBOUML == === ~ oo e oo

DATE READING WLELEV

) 21 JANRS 2243 6061a1

2 TMARSS 2347 605947

26 JUNBS 2649 505645

19SEPBS 2542 605842

11DECBS 2445 505849
---------------------------------------------------- WELL=EMRTA3  AQUIFERZBGU === === mmmmmmme oo oo

DATE READ ING WLELEV

21JANBS 7345 601843

10APRBS 7542 601606

13JUNBS T4 ot 60174

20SEPBS 676 602642

12DEC85 689 602249
———————————————————————————————————————————————————— WELL=FC346WH  AQUIFERSUM = m o= oo oo oo oo o

DATE READING WLELEV

2 1JANBS 5540 606842

10APRSS 564 606448

13 JUN8S 57.8 606544

20SEPBS 5442 606940

11DECBS S6e7 606645
---------------------------------------------------- WELL=FC363WN  AQUIFERSUM = mm oo m = oo oo

DATE READING WLELEV

21JANSS 18.1 .

———————————————————————————————————————————————————— WELL=FC363WW  AQUIFERSUML == —m oo o e oo e

DATE READING WLELEV

2 TMARSS 1841 6023.8

20JUN8S 1642 602547
——————————————————————————————————————————————————————— WELL=H  AQUIFERSBG == == == —m o = o oo mom oo oo

DATE READING WLELEV

14JANSS 36,2 6197.4

05APRBS 34.0 619746

13JUNBS 34.9 61964 7

26SEPBS 3046 620140

L6DECBS 319 619947



WATER LEVEL UATA FOR THE EMERY MINE 11204 FRIDAYs MARCH 2Bes 1986 3
FOR THE PERIOD FROM 850101 TO 851231

———————————————————————————————————————————————————————— WELL=H  AQUIFERSL oo oo o e e e e e

OATE READING WLELEV

) 14 JANRS 196 62108

05 APRBS 19.1 62113

13JUNBS 19.8 621046

26SEPHS 211 620943

160DECHS 235 620649
——————————————————————————————————————————————————————— WELL=H  AQUIFERSM = o s o e e e e e e e e oo

OATE READING WLELEV

14 JAN8BS 5949 617045

05APRBS 5348 617646

13 JUNBS 5542 617542

26SEPSS 5Te6 6172.8

16DECSS 6leb 616848
———————————————————————————————————————————————————————— WELL=H  AQUIFERTU = o oo oo e e e e e e e e e e e e e

DATE READING WLELEV

14 JANBS 5Te9 617245

05 APRBS 57«6 6172.8

13JUNBS 57.8 617246

26SEPBS STet 6173.0

16DECHS 575 617249
——————————————————————————————————————————————————————— WELL=T  AQUIFER=BG ——=— = — oo e e e e e

DATE READING WLELEV

J5APRES 16«8 6092.8

13 JUNBS 177 609149

26SEPSS 18.8 6090.8

130€C85 1946 6090+0
———————————————————————————————————————————————————————— WELL=I AQUIFERSL ~= == == —mr e mmm e o e e e e e

DATE READING WLELEV

05APHBS 14.0 60947

13JUNBS 13.3 609544

26SEPBS 1343 60954

13DEC8S 1245 609642



WATER LEVEL DATA FUR THE EMERY MINE 11204 FRIDAY, MARCH 23. 1986 4
FOR THE PERIOD FROM 850101 TO 851231

———————————————————————————————————————————————————————— WELL=T  AQUIFERSA = e oo o o o o e e e e e e e e

DATE READING WLELEV

05APRES 15949 594940

13 JUNBS 16244 594645

26SEPBS 16342 594047

13DECHS 16742 594147
————————————————————————————————————————————————————— WELLZKEMMER  AQUIFERSEL mm oo o o oo o e e e e e e e oo

DATE READING WLELEV

21JANBS -32.0 631847

25MARSS -30.0 631647

24 JUNSBS -30.0 631647

19SEPBS5 -3040 631647

110EC8S -3540 6321.7
————————————————————————————————————————————————————— WELL=MUDDYL  AQUIFERSU = m o m oo o o o e e e e e e e e

DATE READING WLELEV

. 21JANBS 12946 593846

26MARSS 129.6 593846

20 JUNBS 129.2 5939.0

195£P85 12843 5939,9

13DEC8S 128e4 5939.8
————————————————————————————————————————————————————— WELL SMUDDY2  AQUIFERSU —m == o oo oo o o o e e e e e e e e e

DATE READING WLELEV

21JANBS 85.9 596049

2TMARSS Y044 595644

2CJUN8BS 7842 596846

20SEPBS 8744 59594 4

130€C85 8241 596447
———————————————————————————————————————————————————— WELL=MUDDY 3 AQUIFERZBGU = o mm o = o oo o e e e e e e e e

DATE READING WLELEV

21JANSS 2040 6029a7

27TMARBS 2040 60297

26 JUNBS 1945 603042



WATER LEVEL NATA FOR THE EMERY MINE 11:04 FRIDAYy MARCH 284 1980 5
FOR THE PERIUO FROM 850101 TU 8S1231

———————————————————————————————————————————————————— WELL=MUDDY 4 AWUTFERZREY = mmm s me e e e e e e e e e e e — -

DATE READING WLELEV

) 2 LJANBS 105 604249

10APRSS 101 604343

L3 JUNSBS 943 604441
————————————————————————————————————————————————————— WELL=RDAL AQUIFERSWAL == == m o mm o s oo m e e e e e e e e

DATE READ ING WLELEY

29JANBS 150 5943, %

03APRBS 15.4 5943, 1

03SEPHS 17.8 594047

" 16DECBS 1541 5943.4
————————————————————————————————————————————————————— WELL =RDA2 AQUIFERSZUAL —— e e mm s o e e e e e

DATE READING WLELEV

293ANBS 15,9 5939,8

D3APRBS 156 594041

03SEPBS 1540 594047

16DEC85 15.9 5939,8
————————————————————————————————————————————————————— WELL=RDA3 AQUIFERSQAL == mm e o s e e e e e e e e e

DATE READING WLELEV

29JANSS 22 .0 592445

03APRSS 152 5931.3

03SEPSS 2342 59233

16DECBS 2245 592440
————————————————————————————————————————————————————— WELL =RD A4 AQUIFERZQYAL —mmm s o o e e e e e e e e e e

DATE READING WLELEV

29 JANSS 2lel 5922.9

03APRES 218 59222

03SEPBS 23.0 59210

16DECHS 2149 59221
————————————————————————————————————————————————————— WELL =RDA5 AQUIFERZJAL = momme o et e e e e e e e e e e e e e — e

DATE READING WLELEV

29JANSS 20 .5 5921.9

D3APRBS 21.0 59214

03SEPES 2140 5921e4

L6DECLES 20eb 59218



WATER LEVEL DATA FiJR THE EMERY MINE 1L1:04 FRIODAYs MARCH 28Be 1986 &
FOR THE PERIOD FROM 850101 TO 851231

————————————————————————————————————————————————— AcLL=RDAS AQUIFER=JAL ~—~-—smmm e e e e e e m e — T S — - mm s m

DATE READING WLELLY

’ 29 JANBS 1542 592648

O3APRES 19.9 592241

03SEPHS 1443 5927.7

L6DECHS 1546 592644
------------------------------------------------ mmmmmmm WELLZRI  AQUIFERZL mm oo o o o oo e e e e e e e e o

DATE READING WLELEY

14 JANSS 20343 6237,.5

05APRES 19847 6232.9

18JUNES ~19847 623249

20SEPBS ~189.4 622346

19DECRS ~18H46 52228
—————————————————————————————————————————————————————— WELLTR2  AQUIFERSBG —=—mmm = o o s e o m e e e e e e

DATE READING WLELEV

14 JANSS 3244 5999,3

05 APRBS 2543 600644

1 8 JUNSBS 28 44 600343

20SEPBS 31.6 65000.1

19DECBS 4642 5985.5
-------------------------------------------------------- WELLZR?  AJUIFERSM — o oo o o e e e e e e

DATE READING WLELEV

14 JANBS 13561 616642

D5APRES 1317 651628

18JUNBS ~130.5 6161s6

205EP85 ~11049 614240

19DEC85 ~10943 614044
——————————————————————————————————————————————————————— WELL=R?  AQUIFERSU = o= m oo oo o o e e e o

DATE READING WLELEV

14 3ANSS 13240 5899.7

05APRES 13240 5899,7

L6 JUNBS 139,2 5892,5

20SEP35 14748 589049

19DECSS 15447 5877.0



WATER LEVEL DATA FIR THE &£MERY MINE 11:04 FRIDAY« MARCH 238, 1986 7
EOR THE PERIND FROM 4501951 TO 851231

————————————————————————————————————————————————————— WELL=SMI=1  AQUIFFRECAL === = = m e o oo e o e e e e s
DATE READING ALELEV
21JANBS 7.3 606443
26FEBBS 446 606740
08MAYSS 5.0 606646
21NOVBY 423 6C6743
——————————————————————————————————————————— mmmmm e mmm WELL=SMI-1  AQUIFERSQAL === === oo oo oo oo o e e e e e om—e
DATE READING WLELEV
14AUGSS 240 .
————————————————————————————————————————————————————— WELL=SM1-2  AQUIFERSCAL — = — s oo o e e oo o e e e e e e o
DATE READING WLELEV
21JANBS 3.7 604841
26FERBS 445 604743
DBMAY85 145 605043
21NOV8S5 3.3 604845
————————————————————————————————————————————————————— WELL=SMLI-2  AQUIFER=QAL ———mmmm o e e e e e e e e e
DATE READING WLELEV
14AUGSS 3.2 ..
————————————————————————————————————————————————————— WELL=SM1-3  AQUIFERSCAL ~ === oo oo e e e e e e e e e e
DATE READING WLELEV
21JANSS5 9.3 604742
26FEBBS 10+4 604641
O8MAYBS 942 604743
21NOVB5 Be4 6048l
————————————————————————————————————————————————————— WELL =SMI-3  AQUIFERZQAL = === mm o o oo oo e o e e o e e e oo
DATE READING WLELEV
14AUGBS 843 .
————————————————————————————————————————————————————— WELL=SM1=4  AQUIFERSCAL —— = mm oo o o o e e e e e e e oo
DATE READING WLELEV
08MAYSS 13,9 59277

21NOVEH 13.3 592843



WATER LEVEL DATA FOR THE FMERY MINE 11:04 FRIDAYy MARCH 28+ 1986 B
FOR THE 22RTO0D FROM 850101 TO 851231

—————————————————————— e - WERLESMI-4 AQUIFEREIQAL mmmmmm s mm o e e e e e oo

DATE READING WLELEV

) 14AUGSS 10.7 .

——————————————————————————————————————————————————————— WELL=TP  AQUIFERSU — = mm e e o e o e e o e o e oo o

DATE READING WLELEV

05APRBS 28640 571647

18 JUNBS 28643 571644

26SEPHS 28847 571440

19DECBS 289,.5 57132
——————————————————————————————————————————————————————— WELL=T1 AQUIF ERZBG — = mm m o m —mm oo ot e e e e e e e e e

DATE READING WLELHV

26SEPBS 1340 599042

19DECE5 12.8 599044
——————————————————————————————————————————————————————— WELL=T1 AQUIFERSU = o oo o e e e e e e e e e

DATE READING WLELEV

05APRBS 34040 566342

18 JUNBS 34743 566249

26SEPH5 343,.1 5660e1

19DEC85 3441 565541
——————————————————————————————————————————————————————— WELL=T2 AQUIFERSBE = e o e e e e e e e o

DATE READING WLELEV

26SEPRS 13.2 5949, 8

L9DECHS 13.2 598948
——————————————————————————————————————————————————————— WELL=T2  AQUIFERSU — == m oo oo s o e mm o e o e o s —m—m s —— o

DATE READING WLELEV

0SAPRBS 273.8 572349

24 JUNSS 27540 5722.7

26SEPBS 27647 572140

19DECBS 27846 5719.1



WATER LEVEL DATA FOR THE EMERY MINE 11:04 FRIDAYs MARCH 2He 1986 9
FOR THE PERIOQD FROM 850101 TO d51231

————————————————————————————————————————————————————— WELL ZUSGS1-2  AQUIFERSU === m o mm o ot o

DATE READING WLELEV

F 21 JAN8S 88 .8 595745

2TMARSS 88 o4 5957,9

20 JUNSS 3747 5958, 6

19SEPHS B84 3 595840

12DECSS 8749 5958 44
———————————————————————————————————————————————————— WELL=USGS6=1  AQUIFERSBEG = - == = == == o oo o oo e e

UATE READING WLELEV

21JAN8S 1844 602941

2TMARSS 17.9 602946

20JUNSS 1647 603048

20SEPSS 1841 60294

L20EC8S 1843 602942
——————————————————————————————————————————————————————— WELL=WWL  AQUIFERSL = o m o e m o e e e e e

DATE READING WLELEV

110ELBS 657 .

------------------------------------------------------- WELL=Z{  AQUIFERSL == mmmmm m oo oo e o e e

DATE READING WLELEV

21 JANBS 145 .6 592341

26MARSS 14547 592340

20JUNBS 145 48 5922.9

19SEPES 14641 592246

13DEC8BS 14545 59232



EMERY DEEP MINE
SURFACE WATER MONITORING SUMMARY

The following is a summary of the data collected from the surface water
monitoring for the Emery Deep Mine during 1985.
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FIR ALL DATA FROM 850101 THROUGH 851231

dan e e ote
pepd

SITE=S01

———————— RAW DATA-—~-————
O6JUNBS  22J)ULBS 2TSEPYS

FLOW

SP COND - tAB 875 1475 2184
PH — L AB Teb Tel Tets
1TSS 73940 2322.0 237.0
¥0S 503.0 994.0 14970
OIL & GREASE 00 0.9 05

ACIDITY,TQT
ALKALINITY(CACO3)

TOTAL 246400 276,00 307.00
NONCARBONATE 0.00 0400 0.00
ANIONS '
HC U3 30012 336472 37454
co3 0.00 0,00
cL 19.00 21,00 45,00
Sy 200.00 500,00 800400
ND3{N) 0.06 004 Oe31
CATIONS
NA 55400 128,00 204400
K 2«00 5,00 7.00
CA 68.00 108,00 144400
MG 41400 66400 944,00
FEZDISS : o -
MN 0.19 B 0-‘01 0.07
OTFHER IONS .
B 0«51 0e22 Ge48
SR 0.74 1432 1.83
F Oe4l 040 UetT
FELTOT 1459 4e52 Je58
P-ORTHO 0.18 0.07 0.05
S102 3.80 4460 4470
CALCULATED DATA
HARDNESS 340 540 145
NC HARDNESS
SAR 1 2 3
10NIC RATIOS(%)
NA+K 27 34 38
CA 37 33 30
"G 37 33 32
HCO3+C03 51 33 26
cL 6 4 5
504 43 63 69
TDSUSUMY 6917 117449 1675.1
TDSCSUMI/SP COND 079 080 0.77
TOStCALC) 53941 1003.8 148448
TDS/TDSLCALC)Y 0.93 Ce99 101
TOTAL CATIONS 9427 1669 23.99
TOTAL ANIONS 9465 16ebb 24411

CAT-AN BALANCE -2.00 Oe4Q -0.20



EHERY MINE

SURFACE WATER MONITORING REPURT

FOR ALL DATA FROM 850101 THROUGH 851231

FLOW
SP CUND - tAB
PH — LAB
LIS
TDS
OIt & GREASE
ACIDITY,.TOT
ALKALINITY(CACOD3)
TOTAL
NONC ARBONATE
ANTONS
HCO3
cOo3
cL
504
NO3(N)
CATIONS
NA
K
Ca
MG
FEWDISS
MN
OTHER IONS
B
SR
F
FE+TOT
P—-0RTHO
S102
CALCULATED DATA
HARDNESS
NC HARDNESS
SAR
IONIC RATIOSU%)
MNA+K
CA
MG
HCO3+C03
cL
S04

TDS(SUM)
TDS(SUM)/SP COND

TDSECALC)
TDS/TDS(CALC)

TOTAL CATIONS
TUTAL ANIUNS
CAT-AN BALANCE

276433
000

337413
000
28433
500400
Oel4

129.00
4467
106¢67
6700

0440
130
043
2423
0.10
haedl

542

33
33
34
37

59

11906
D78

10092
0«98

16465
16477
-0e 50

A A
TR

SITE=SN

875
Tets
237.0
50340
00

246400
0.00

300412
C.0C
19,00
20000
0«04

55«00
2.00
68 .00
4100

0.07

0«22
Oel4
Oe40
0«58
005
3480

340

1

27
36
32
26

4
43

6917
Q.77

5391
Ge93

9627
9465
-2 00

1

STATISTICS

MAX

2134
7.7
2322.0
1497.0
O.q

307 .00
000

37454
000
45600
80000
0«31

204400

700
144 4,00
94«00

Oesl

Oe51
1«83
Oet?
4452
Oel8
4470

745
3
38
37

37
51

&

69

1675,.1
UeBO

148448
1.01

23.99
24e11
0«40

N

W W

3.00

3.0
3.00

3.00
3.00
3,00

STD

655
0e2
108842
49740
Oe5

30450
0.00

37421
0.00
laetd
300,00
Gel5

74451

252
38,02
2651

Oel7

0e16
0455
Oe 04
2205
007
Oe49

203

st

Y
HE=wNwer

[

491 .8
002

4728
O« 04

T.36
Ta24
1.25

11:06 FRIDAY,

MARCH 28,
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FOR ALL DATA FROM 850101 THROUGH 851231

———————— RAW DATA-=———==~
05JUNBS 22JULBS 26SEPBS

FLOW

SP COND - LASB 2300 2280 3425
PH - LAB Te6 Te7 Te8
TSS 123.0 562240 1060
T0S 156240 165640 24230

OIL & GREASE
ACIOITY,.TOT
ALKALINITY(CACO3)

TOT AL 324400  268.00 327.00
NONC ARBONATE 0,00 ' 0,00 0.00
ANIONS
HCO3 395428 326496 398494
cos- 000 0.00 0.00
TL 40400 30.00 47.00
S04 900.00  880.00 1400.00
NO3(N) 0425 0.18 096
CATIONS
NA 218400 226400 391.00
K 8.00 8,00 10600
CA . 132.00 148.00 140.00
MG 123.00 111.00 153,00
FEsDISS . o
. uN 0e18 1440 0.15
OTHER 10ONS :
B D.06 D432 D.38
5R 1e18 1459 Le47
F O 45 Oetts Oe3?
CFESTOT Lel?T . .4456 0+35
P-ORTHO 0e15 ° 010  De06
S102 5 .80 4410 4eT0
CALCUL ATED DATA
HARDNESS 837 825 980
NC HARDNESS
SAR 3 3 5
IONIC RATIOS(Z) - '
NA+K 37 38 47
CA 25 28 19
MG 38 34 34
HCO3+CO3 25 22 18
L 4 3 4
SU4 71 75 79
TDS(SUMY 1B24.2  1741.0 254648
TOS(SUM}/SP COND 079 0476 Cel4
TOS(CALC) 162343 15T4e8 234441
TDS/TDS(CALC) 096 1.05 1.03
TOTAL CATIONS 26644 26677 35.85
TOTAL ANIONS 26439 24 a6 37«10

CAT-AN BALANCE 0410 4430 -0.30



E4ERY MINE SURFACE WATER MONITORING REPORT
FOR ALL DATA FROM 850101 THROUGH 8517 41

FLOW
SP COND - LA3
PH - LAB
TSsS
TOS
OIL & GREASE
ACIDITY,TOT
ALKALINITY(CACD3)

TOTAL

NONC ARBONATE
AN IONS

HCO3

Co3

CL

S04

NO3¢N)
CATIONS

OTHER TONS
B
SR
F
FE,TOT
P-ORTHO
Si02
CALCULATED DATA
HARDNESS
NC HARDNESS
SAR
IONIC RATIOS¢Z)
NA+K
CA
MG
HCO3+C03
cL
S04

TDS(SumM)
TDS{SUM) /SP COND

TDS(CALC)
TDS/TOS(CALL)Y

TOTAL CATIONS
TUTAL ANIUNS
CAT-AN BALANCE

2668
7.7
19503
1880 .3

306433
0«00

373473
0«00
39400
1060400
Oet6

27833

867
140,00
129.00

0«58

Ce25
1."1
00‘92
2403
0«10
4e 87

831

4

40
24
36
21

4G
5

2037 .3
0.77

1847 .4
1.02

30.02
29435
La37

SITE=S02
STATISTICS
MIN MAX
2280 3425
7.6 7.8
10640 562240
156240 242340
268.00 327.00
0.00 0.00
326496 398 .94
0.00 0400
30400 47400
880400 1400400
0.18 0.96
218.00 39100
8400 10460
132.00 148.00
111,00  153.00
Gel5 1e40
0«06 0.38
1.18 1459
0.37 0e45
0.35 456
0.06 Del5
4410 5480
825 980
3 5
37 471
19 z8
34 38
18 25
-3 4
14} 79
174140 254648
074 0479
1574e8 234441
0.96 1.05
260440 36 « 85
24.56 37410
-0.30 4430

N STD

0.0
3 655
3.0 Oa1
3.0 3179.8
3.0 472 &3

0.0

0e00
3600 33.23
3.00 0400
3.00 40654
300 Ge00
3,00 854
3.00 29462
3.00 De43
300 9765
3.00 le15
3.00 8,00
3400 21le63

0,00
3,00 O.71
3.00 0el17
3,00 Oe21
3.00 0+ 04
3,00 2023
3.00 0.05
3.00 0«86
3 86

o

‘3
3 6
3 5
3 2
3 3
3 2]
3 4
3.0 443,72
3.00 0e02
3.0 430 .8
3.00 0.05
3.00 5492
3,00 677
3,00 2455

Ll
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EMERY MINE SURFACE WATER MONITOURING REPORT 11:06 FRIDAYs MARCH 28y 1986 179
FOR ALL DATA FROM 850101 THROUGH 851231

-------- RAW DATA-———mm— ==
D6JUNBS  23JULBS 2 TSEPES

FLIW

SP CUND - LAB 140C 1790 2312
PH - LAB Tel T«9 Te9
TSS 710.0 143360 620
TD5 8670 11440 164540

OIL & GREASE
ACINITY,TOT
ALKALINITY(CACN3)

TUTAL 252400 250400  310.00
NONC ARBONATE 0400 0«00 0.00
ANIONS
HCO3 30Te44  305.00 378.20
co3 0400 0.00  0.00
oL 31.00 29.00 42400
504 420400 680400 880,00
NO3(N) Oel6 Oul 0.78
CATIONS
NA 128.00 162.00 233,00
K 4400 7.00 7400
o 80.00 132.00 132.00
MG, 62 400 81,00 107.00
_FE+DISS .
N 017 2450 0.07
OTHER TONS
3 0.06 0.19 0.31
SR 1.02 2428 1e55
£ 0v4t De4s 0448
FESTOT 1.81 3.00 0.35
P-ORTHO 0408 0ell 0405
S102 4460 420 4480
CALCULATED DATA
HARDNESS 455 665 770
NC HARDNESS
SAR 3 3 4
LONIC RATIOS(%)
NA +K 38 35 40
ca 27 32 26
MG 35 33 34
HCD3+C03 34 25 24
cL 6 4 5
S04 60 11 71
TDSESUM) 1039,7  1406.5 178640
TDS(SUMI/SP COND 074 2479 0.77
TOS(CALC) 883.4 12514  1593.8
TDS/TDS(CALC) 0498 D91 1403
TOTAL CATIONS 14483 20467 25472
TOTAL ANIONS 14 469 20401 25479

CAT-AN BALANCE Je50 160 -0.10



EERY MINE SURFACE
FOR ALL DATA FROM

WATER MONITORING REPIRT
850101 THROUGH B51? 31

By Aente he e
Pt e

SITE=$03
e STATISTICS
MEAN MIN MAX N
FLOW 0.0
SP CUND - LA3 1834 1400 2312 3
PH - LA3 744 7.7 7.9 3.0
TSS 503640 6240 1433640 3.0
TS 121847 8670 164540 340
OIL & GREASE 0.0
ACIDITY,TOT 9.00
ALKALINITY(CACD3)
THTAL 270.67  250.0C  310.00 3.00
NONC ARBONATE 0.00 0400 000 3.00
ANTONS
HCO3 330421  305.00 37820 3,90
€03 0.00 0.00 0.00 3400
cL 34.00 29.00 42400 3,00
S04 660400 420,00 880,00 3,00
NO3(NY 0.36 0el4 D78 3.00
CATIONS
Na 174233 128400 233400 3.00
K 5400 4400 7,00 3.00
CA 114.67 80,00 132.00 3400
MG B3433 62,00 107,00 3.00
FE+DISS 0.00
MN 0.91 0.07 2450 3,00
OTHER I10NS '
B 0+19 0.06 0e31 3.00
SR 1.62 1,02 2.28 3,00
f 0445 ) Oe48 3.00
FE,TOT 1.72 0435 3400 3,00
P-ORTHO 0.08 0.05 Oe11 3.00
5102 4453 4420 4480 3.00
CALCULATED DATA
HARDNESS 530 455 770 3
NC HARDNESS 0
SAR 3 3 4 3
IONIC RATIOS(%)
NA+K 38 35 40 3
ca 28 26 32 3
MG 34 33 35 3
HCO3+4C03 28 24 34 3
cL 5 4 6 3
S04 67 60 71 3
TDS(SUM) 141C.7  1039.7 178640 3.0
TOS(SUMI/SP CIND 077 0T GaT9 3,00
TDS(CALC) 126249 8834 159348 1.0
TDS/TOS(CALL) 0498 0«91 1,03 3400
TOTAL CATIONS 20441 14.83 25.72 3.00
TOTAL ANIUNS 29.16 14469 25479 1400
CAT-AN BALANCE De7 -0.10 Le6D 1,00

STD

458
Oel
BO60 «6
39443

34408
0400

41458
0.0C
7.00

230665
0436

53458

1.73
30.02
2259

Oel3
Qe03
Je 02
le33
0.03
0031

160

—

-0 N

373.2
0402

35542
Q.06

545
5455
0. Hb

11:06 FRIDAY,

MARCH 28
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FOR ALL DATA FROM #50101 THROUGH 851231

FLOW

SP COND - LAB 1200 1490 2276
PH - LAB 7.8 T8 Teb
TS5 8020 1662440 A9 0
LR 75440 900,0 1560.0
OIL & GREASE 00 Oe0 Deb

ACIDITYLTOT
ALKALINITY(CACO3)

TuraL 256400 251400 316400
NONCARBONATE 000 0.00 0.00
ANIONS
HCO3 312432 306422 385,52
Ca3 0,00 0.00 C.00
oL 33.00 33400 49,00
S04 300600 506400  THOLGO
NG 3(N) 0.08 0406 0,18
CATIONS
NA 115,00 134,00 222.00
K 3,00 6400 7400
cA 70.00 114,00 130.0C
MG 50«00 60400 94400
FE+DISS ,
MN 0+20 2452 0405
OTHER I1UNS
B 0.08 0.29 0.36
SR .04 2451 1.58
F De43 . 0e43 Oe45
FELTOT 2490 1.80 0.38
P~ URTHO 0.08 0.10 0.06
$102 3480 4,10 4480
CALCULATED DATA
HARDNESS 380 530 712
NC HARDNESS
SAR 3 3 4
IONIC RATIOS(%) '
NA+K 40 36 41
o 28 34 27
G 32 30 32
HCN3+CO3 42 30 26
cL 8 6 6
S0a : 51 64 68
TDS{SUM) 890.8  116B.6  1673.7
TDS(SUM)/SP LOND Oel4 DeTY JeTé
TDS(CALC) 732.1  1012.,8  1477.8
TDS/TOS(CALC) 1.03 DeR9 1.06
TUTAL CATIONS 12,80 16476 2407
TOVAaL ANIONS 1233 16451 23498

CAT-AN BALANCE 1.9C D80 U+20



EMEQY MINE SURFACE WATER MUNITURING RePJRT 11:06 FRIDAYs MARCH 28¢ 1986 182
FORALL DATA FRUM 3521C1 THRUUGLH 851231
SITE=SC4
——m—e—mm e em—e == STATISTICS -——mrmmmmm e
MEAN MIN MA X N STD

FLOW 0.0
SP COND - LAB 1655 1200 2216 3 557
PH - LAB Ta7 Tab 7.8 3.C Oel
TSS 5838.3 890 166240 3.0 934745
TDS 107143 15440 156040 340 429 a4
OIL & GREASE 0e2 040 Oe5 3.0 Qa3
ACIDITY,»TOT 0.0C
ALKALINITY(CACU3)

TOTAL 274433 251400 316400 300 36017

NONC ARBONATE 0. 00 0.00 0«00 3,00 0.00
ANTONS

HCO3 334469 306422 385452 3.00 44413

co3 0400 000 0G0 3.00 0.00

cL IHe33 33.00 4900 3+0C Yel4

SO« 528467 300400 780 .00 3.00 240480

NO3(N) 0s11 0406 0.18 3.00 0.06
CATTIUNS

NA 157.00 115.00 222 «00 3.00 57409

K He33 3.00 700 3«0C 2.08

CA 104467 70400 130.00 3.00 ‘3107

MG 68400 50 .00 94 400 3.00 23607

FE+«DISS ' 0. 00

MN 0692 0.05 252 3.00 1.38
OTHER I0ONS

B Q.24 0.08 036 3.C0C 0+15

SR 1.71 104 251 3.00 Qe 74

F Jebts N+43 Dett5 3.00 001

FEsTOT 1e69 0«38 2490 3.00 126

P-0ORTHO C.08 0,006 010 3400 0.02

SI102 4423 3.80 480 3.00 051
CALCULATED DATA

HARONESS 541 380 712 3 166

NC HARDNESS 0

SAR 3 3 4 3 1
[ONIC RATIOSt®)

NA+K 39 36 41 3 3

CaA 30 27 34 3 4

MG 31 30 32 3 1

HCO3+C0O3 33 26 42 3 8

CcL 6 6 8 3 1

S04 61 51 68 3 9
TNS(SUM) 124443 R890 o8 16737 3.0 396 49
TDS(SUM) /SP COND Oe 75 Oe74 G718 3.00 0«03
Tos(catrC) 107442 7321 1477.8 30 376+6
TDS/TOS(CALC) 0«99 0«89 1006 300 0.09
TOTAL CATIONS 17.88 12.8C 2407 3.00 572
TOTAL ANIUNS 17.061 12433 2394 300 5«90
CAT—-AN BALANCE De 97 Del0U lev0 3.00 [Sg-1-)



EMERY MINE SURFACE WATER MONITORING REPORT

FOROALL DATA

FLOW

SP COND - LAB
PH — LAB

TSS

1DS

OIL & GREASE
ACIDITY,TOT

ALKALINITY(CAC!

TUTAL 302 .60 255 G0 316,00
NONC ARBONATE 0.00 000 0«00
ANIONS
HCO03 368 444 311410 385452
co3 D <00 000 0.00
cL 26400 31.00 34,00
SU% 600 .00 770.00 960.00
NSERRY ] 040 00 1.20
CATIUNS
NA 143.00 180 .00 239.00
K 7.0 3400 700
’a 10000 130.00 126,00
M 97 .00 95 .00 12720
FE+DISS
MN 0«10 1«70 0.10
OTHER T ONS
3 Q.06 Oeda Cett?2
SR U093 201 1ead
[ Debb Qea? Oe51
FELTOT 104 be76 De23
P-ORTHO O.11 Oell Ge05
SI02 630 420 5.40
CALCULATED DATA
HARDNESS 650 715 333
NC HARDNESS
SAR 2 3 4
IONIC RATIOS(%)
NA +K 33 36 39
Ca 26 29 23"
M 41 35 38
HCO3+CO3 31 23 23
cL 4 4 4
S04 6% 73 73
TOS(SUM) 1351.8 1539.,0 18%6e4
TOS(SUM)Y/SP COND QeT7 Nedl JeT9
TOS¢CALC) 11645 1380,.8 1690.4
TDS/TDSLCALC) 1.04 G e8R8 1.03
TOTAL CATIONS 19+41 22«64 2137
TOTAL ANIONS 1737 272 «NE 2T7e38

Car—-anN RALANCE

FROM 850101 THRUUGH 851231

Wt P st
R R

SITE=S05

———————— RAW DATA-—--——--
06JUNSS  23JULBS 2TSEPSES

1750 190G 2389
Tal Te7 Teb
1850 1010440 T80

12090 12120 174440

33)

Uel0 130 010

11:06 FRIDAY.
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EMERY MINE SURFACE WATER MUNITORING REPYRT
FUR ALL DATA FRO% 350101 THROUGLH 851231

FLOW

SP COND - LAY
PH - LA3B

TSS

TDS

Ot & GREASE
ACIDITY.TOT

ALKALINITY(CALCUD)
TOTAL
NONCARBONATE

ANTONS
HCO3
co3
cL
S04
NO3tN)

CATIONS
NA
K
CA
MG
FEWDISS
MN

OTHER IONS
B
SR

F
FEs YOT
P-0R THO
SI02
CALCULATED DATA
HARDNESS
NC HARDNESS
SAR
IONIC RATIOS(Y)
NA+K
CA
MG
HCD3+C03
CL
S04

TOS(SUM)
TDS{SUM)/SP COUOND

TDStCALC)
TDS/TDStCALL)

TOTAL CATIONS
TOTAL ANIUNS
CAT-AN BALANCE

2013
Te7
3456 40
138843

29100
0,00

355402
000
31.00
176467
Oe 67

197.33

T+ 33
118.67
106433

Q0«63

D27
le&?
Oe 48
2+68
009
530

134
3

36
26
38
26

4
70

1592.4
Oe 79

1611 .9
Oe98

23412
2294
Deat2

SITE=SCS

MIN MAX
1750 2389
Taeb Tel
78,0 1010440
12N90 1744.0
255 400 316.00
000 000
31110 38552
000 0«00
28600 34,00
60000 96000
040 120
143.00 239400
700 8«00
100,00 130400
95 .00 127400
010 170
0«06 Ce42
093 201
Oa46 Oe51
Gel3- Helb
005 Dell
4020 5e¢30
6550 838
2 4
33 39
23 29
35 41
23 31
4 4
65 73
135148 188644
0«77 Oe81
116445 169Ce4
0.88 1404
1941 27432
19.37 27438
~-0s10 130

N

3.00

21,00
3.00
3.00
3.00

w S

W W w e

3.00

3.0
3400

3.00
3.0C
3.00

STD

31495
0400

38498
0«00
3.00

180609
0.46

48042

De58
16«29
iTe93

0692

019
De54
0.03
3.56
0.03
1.05

95

—

VT OWM W W

2713
0.02

26443
0409

3.98
4607
076
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EMERY MINE SURFACY WATER MOMITORING REPORT 11:06 FRIDAY. MARCH 28s 1986 185
FOR ALL DATA FROM 850101 THROUGH 851231

~—- RAW DATA-~--
17JANBS  25FEBBS

FLOW

52 COND -~ LaAB 4000 3650
PH - LAB Teh 7«3
TSS 3.0 15.0
Tos 29320 3063.,0
JIL & GREASE Oe0 0.0

ACIDITY,.TOT
ALKALINITY(CACU3)
TUTAL
NONC ARBONATE 000 0.00
ANIONS
HCO3
ca3
Cu
504
NO3(N)
CATIONS
NA
K
CA
MG
FE$DISS .
MN 0.00 0eG2
UTHER [IONS
B
SR
F
FE.TOT 0.00 0.08
P-ORTHO
S102
CALCULATED DATA
HARDNESS
NC HARDNESS
SAR
TONIC RATIOS(X)
NA+K
CA
MG
HCO3+C03
[
S04

Tos(sum) Oef O.1
TNDSESUM)/SP COND 0G0 000

TOS(CALC)
TDS/TODS(CALC)

TUTAL CATIONS 0.00 0«00
TAOTAL ANIONS 0a0) 0.00
CAT-AN BALANCE 100.00



EMEY MINE
FOR

SURFACE

FLOW
SP COND -
PH - LaAB
1SS
T0S
OILt & GREASE
ACIDITY.TOT
ALKALINITYECAL)3)
TOTAL
NONC ARBONATE
AN IONS
HCU3
co3
cL
S04
NO3¢tN)
CATIONS
NA
K
CA
MG
FE«DISS
MN 0«01
OTHER IONS
B
SR
F
FELTQT
P-ORTHO
SI1n2
CALCULATED DATA
HARDNESS
NC HARDNESS
SAR
IONIC RATIOSt%)
NA+K
CA
MG
HCO3+C03
cL
S04

LAB 3650
,.3
3.C

2932 .0

30

0.00 0.00

0.00

004 0.00

TDSESUM)
TDS(SUMY/SP COND

0.0
0,00

7.0
0.0C

TDS(CALC)
TDS/T0S(CALL)

TOTAL CATIONS
TOTAL ANIONS
CAT-AN BALANCE

0eNN
0.00
100.030

0«0n
0.00
1IN0 .00

MAX

40090
7«4
15.0
306340
0.0

000

Q.02

0+08

0.1
0400

000
0400
100.00

WATER MONITOURING REPJIRT
AtLL DATA Fug™m 850101 THROUGLH 851231

e DNNRNNN
Se ¢ & @
QCocooonNQ

]

0
200

.
Q
<

0.00
0.00
000
0.00C
0.00

0.00
Ue 00
0.00
0.00
0.00
2.00

0«00
0.00
0.0C
2400
0.00
J.0C

jeNeRw]

[sNeNaNwEsNel

20
Z 00

0.0
0.00

200
2400
1.00

247
Oe4
845
92 »6
040

0.00

0«06

Cel
0«00

0400
0«00
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EMERY MINE SURFAaCL WATER MOMITORING HEPORT 11:06 FRIDAY, MARCH Z28. 1986 187
FOR ALL DATA FROM 850101 THROUGH 851231

s
paes

SITE=Su3

--- RAW DATA—-—-
0SJUNBS  26SEPES

FLOW

SP COND - LAB 2315 2369
PH - LAB T.7 Be3
TSS 52740 2840
08 1370.0 1507.0

OIL & GREASE
ACIDITY,TOT
ALKALINITY{CACO3)

TOTAL 26000 26T40C
NONCARBONATE 0.00 0,00
ANIONS
HCO3 317.20 325674
co3 0,00 0GC
cL 80400 7100
S04 T00.00 780.00
NU3 (N 0.05 0400
CATIONS
NA 264 .00 314.0C
K 9,00 7«00
CA 8H .00 7000
MG 64400 83.0C0
FEsDISS
MN 0«26 0.C2
OTHER [ONS
B 0.06 Oel4
SR 0«88 OeB1
F : Oe46 Oe38
FELTOT 4650 Gel3
P-0ORTHO 0.23 Oel2
SI102 5640 %4 ¢ 00
CALCULATED DATA
HARDNESS 485 516
NC HARDNESS
SAR 5 &
IONIC RATIOS(%})
NA+K 55 57
CA 21 14
MG 25 28
HCO3+C03 24 23
cL 190 8
S04 66 69
TOS(SUM) 153249 16574
TOSCSUM)/SP COND Del4 Sl 0
TNS(CALC) 1371.7 1491 .8
TDS/ZTOS(CALC) 100 1.01
TOTAL CATIONS 2159 24e2?
TUTAL ANITUNS 2200 23450

CAT-AN BALANCE —1+23 1e30



EAERY MINE SURFACE WATER HONITORING REPIRT 11:06 FRIDAY, MARCH 28+ 1986 188
FOR ALL DATA FRO™M BS01C1 THROUGR 8%1231

e ste A i nts
RN

SETE=S04

--------------- STATESTICS —————=—=-—==—— -~

MEAN MIN MAX N STD

FLOW D0
SP COND - LA3 2222 2975 2369 4 208
PH - LAY Ba0 Tel 8.3 2.0 (O
1TSS 2175 28a0 5270 240 352.R8
10S 14385 13700 1507.0 2.0 96«9
OIt & GREASE 0.0
ACIDITY,LTOTY 0.0C
ALKALINITY(CACO3)

TUTAL 263.50 26000 26700 2+ 00 4495

NUONC ARBONATE 000 G+00 0.00 2400 0. 00
ANIONS

HCO3 321 .47 317420 3125 4 T4 2400 6404

c03 0,00 0 .00 0,00 2«00 0,00

CL 7550 71.00 80 .00 260 6636

S84 740400 T00.0C 780400 2400 56657

NO3(N) 0. 02 0.C0 0«05 2400 Q04
CATIONS

NA 289400 26400 314400 2400 35,306

K 9.00 9,00 900 2+00 0«00

CA 179400 7000 88400 2.00 12.73

MG 13.50 64 4 00 83400 2«00 13e04

FEWDISS 0400

MN Dalé 0.02 Oe26 200 Oel?
OTHER IONS

B 010 006 Oel4 200 0.06

SR G884 0.81 0.88 2e0C 0+05

F 042 De38 Dets6 200 0«06

FELTOT 2e31 013 4450 200 3,09

P-ORTHO Oel? Oel? De23 200 0.08

S102 Lael0 4400 5640 2,00 0.99
CALCULATED DATA

HARDNESS 501 485 5le 2 22

NC HARDNESS 8}

SAR [ 5 6 2 1
TIONIC RATIOStZ%)

NA+K 56 55 57 2 2

CA 17 14 21 2 4

MG 26 25 28 2 3

HCO3+C03 23 23 24 2 1

ct 9 8 10 2 1

504 68 66 69 2 2
TDSISUM) ! 1595 .2 1532 .9 16574 2.0 88 40
TOS(SUMI/SP CIOND Qe72 070 Qela 200 0.03
TOS(CALC) 1431 .8 137167 14918 240 85 40
TDS/TDSLCALC) 1400 100 led1 2.00 Oe01l
TOTAL CATIONS 22«88 2154 26422 2«00 1.89
TOTAL ANTUNS 22.83 2206 23460 2400 1.09

CAT-AN BALANCE D405 -1e20 130 2400 1.77



EMERY MINE SURFACE WATER MONITURING REPDRT 11:36 FRICAYs MARCH 28y 1986 189
F2 ALL DATA FROM 850101 THRUUGH 851231

R
Lededei g

SITE=5C9

———————— RAW DATA—=———ecme—
: O5JUNBS  22JUL8YS 26SEPSS

FLW

SP COND ~ LAB 1650 1710 1978
PH - LaAB Tatt 7.6 Te5
TSS 70 1450 2540
DS 1137.0 1233.0 141640

OIL &% GREASE
ACIDIYY,.TOT
ALKALINITY(CACD3Z)

TUT AL 180,00 156400 161.00
NONCARBONATE 0.0C 000 0«00
ANTONS
HCD3 21960 190432 196442
ca3 0.00 0.00 000
cL 98 .00 80400 88,00
S04 600,00 66000 800.00
NO3(N) 0«04 0.03 0.01
CATIONS
NA 7200 66400 80400
K 500 5400 600
ca 158200 170,00 200.00
MG 92 «00 102 400 108.00
FE-DISS
N 0.03 0.08 0e07
OTHER IONS
3 O.11 Q.27 0«17
SR 1.02 1.00 1-36
F 0.40 039 Q.25
FE»TOT 015 040 0.09
P-UORTHO 010 0«04 0.01
SI02 T+30 TelO0 6eT0
CALCULATED DATA
HARDNESS 775 845 946
NC HARDNESS
SAR 1 1 1
10ONIC RATIOS(%)
NA+K 17 15 le
CAa 42 43 44
MG 40 42 39
HCU3+C03 19 16 14
cL 15 12 11
S04 66 72 14
TDSESUM) 1252 6 12816 14957
TOSUSUM)/SP COND Oe76 QeT5 Cal5
ToScCaLC) 114140 11349 138549
TDS/TDS(CALC) 100 1404 1.02
TOTAL CATIONS 18672 1789 2250
TOFTAL ANEONS 1888 19«14 2237

CAT-AN BALANCE -De40 190 Cs30



EMEY MINE SURFACE WATER MUNITURING REPIRT 1GR6

FOR ALL DATA FROM 850101 THROUGLH 851231

11206 FRIDAYs MARCH 28, 190

b e g s e
NIRRT RS

SITE=S0Y
——————————————— STATISTICS =——=—-— ~————m————
MEAN MIN MA X N STD

FLOW D40
SP COND - LAB 1779 1650 197¢ 3 175
PH - LA3B 75 Tets Teo 3.0 Cel
TSS 5940 7.0 14540 340 7540
TDS 126240 1137.0 1416.0 340 1417
OIL & GREASE D0
ACIDITY,.TOT 0.00
ALKALINITY(CACU3)

TOTAL 165.67 156.0C 180,00 300 12,66

NONC ARRONATE 000 0.00 0.00 3.00 0.00
ANIONS

HCU3 202.11 190432 219460 3.00 15445

co3 0.00 0«00 000 3,00 0. 00

cL 88,67 80,00 98,00 3400 9.02

S04 686e 67 600 .00 800400 3.00 102.63

NO3(N) 0.03 0.01 0404 3.00 0.02
CATIONS

NA 712467 66 .00 80400 3,00 T.02

K 5433 5400 600 3400 0.58

cA 176400 158,00 200400 3,00 21463

MG 10067 92 .00 108.00 3.00 8408

FE$DISS 0.00

MN 0. 06 0.03 0.08 3.0 0.03
OTHER IONS

8 NDe.18 O.11 027 3,00 0.08

SR 1.13 1.00 136 3.00 0426

F Ge35 0.25 040 3.00 D08

FE,TOT 0.21 0.09 0440 3,00 Del6

P-ORTHO 0.05 0.01 010 3400 0.05

s102 7.03 670 7430 3.00 Ce31
CALCULATED DATA

HARDNESS 355 175 946 3 86

NC HARDNESS 0

SAR i 1 1 3 0
IONIC RATIOS(%)

NA+K 16 15 17 3 1

CA 43 42 44 3 1

MG 41 39 42 3 1

HCO3+C03 17 14 19 3 2

cL 13 11 L5 3 2

S04 71 66 T4 3 4
TOS(SUM) 134G.0 125246 1489.7 3.0 12740
TOS(SUM}/SP CUND Ce15 0.75 NeT6 3.00 0401
TOSECALC) 123742 11410 138529 340 130.6
TDS/TOS(CALL) 1,02 1.00 1.04 3.00 0,02
TOTAL CATIONS 20437 1Ra72 22«50 3.00 1.94
TUTAL ANINONS 20.13 18.88 22437 34073 1.95
CAT-AN BALANCE SN ~0e4l 130 1,00 le18



FLOW
SP CUND - LAR
PH - LAY
TSS
T0S
UIL & GREASE
ACIDITY.TOT
ALKALINITY(CACI3)
TUuTAL
NONC ARBONATE
ANIONS
HC03
203
cL
S04
NO3(NY
CATIONS
NA
X
ca
MG
FE+DISS
MN
OTHER IONS
2]
SR
F
FE»TOY
P-DRTHO
S102
CALCULATED DATA
HAIDNESS
NC HARDNESS
SAR
IONIC RATYIOS(%)
NA+K
CA
AG
HCD3+C03
CL
S04

TOS{SUM)
TDSCSUMI/ZSP COND

TDS(CALC)
TOS/TOS(CALC)

rorar CATIONS
TOTAL ANIONS
CAT-AN BALANCE

WATER

i3
'3

JOT I
*

(TR}

- 3
=

3200
TeT
133.0
2465640

237.C0
0.0C

289 .14
0.00
16200
1425400
0404

28500

9400
192 G0
204400

0.09

Oel4
226
J.43
0.73
007
6620

1320

2573.8
0.80

242648
1.02

39.02
39,00
0,00

MONTTORING REPUORT
FOR ALL DATA FROM 850101 THROUGH 851231

RAW DATA

223UL85

3200
Te5
441.0
248440

22000
0«00

268 «40
0«00
14100
1601 00
003

246400

15400
22400
214400

Del2

Oe71
253
0e40
150
0.03
6'50

1440

2T1T7a7
Gat5

25812
D96

3972
4le71

4532
TeR
1540
358040

237.00
0«00

2B8%el4
0.00
163.00

‘2100400

0«04

395400

1500
272.00
277.00

0.09

074
3e40
Ue34
0.07
0.04
5+ 30

1818

4

33
25
42
9
9
82

351 7.7
0.78

3370.8
106

53493
53.08
D480

11:26 FRIDAY.,
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LY MINE

FIJR ALL
FLOW
SP COND - LaB
PH - LAB
1SS
TDs

OIL & GREASE
ACIDITY,TODT
ALKALINITY(CACU3)

TOTAL

NONC ARBONATE
ANTONS

HCO3

co3

cL

S04

NO3(N)
CATIONS

NA

OTHER T1O0ONS
B
SR
F
FETOT
P-0RTHO
S1oe
CALCULATED DATA
HARDNESS
NC HARDNESS
SAR
IONIC RATIOS(Z%)
NA+K
CA
MG
HCO3+CO3
cL
S04

TDS(SuM)
TDSCSUM)/SP CIND

T™ws(caLc)
TDS/TOS(CALLC)
FovaL CATIONS
TOTAL AN[ONS
CAT-AN BALANCE

SURFAC:

WATER

DATA FROM 250101

231.33
0+ 00

282423
000
155433
1708.,33
0«04

308467

13.00
22933
231e67

0«10

D53
273
0.39
Qe 77
0«05
b.oo

1526

31
26
43
11

79

293664
O."jl

2719249
1.01

444709
44 ¢ 60
~Oettd

220400
0,00

268 40
0«00
141.00
1425.00
0.03

24600

9400
192 .02
204400

0.09

Oul4
226
0'3"
0«07
0.03
530

1320

AONTTOR ING

THROUGH

MAX

4532
TeH
44140
3580.0

237,00
Q.00

28914
0«00
163.00
2100400
004

395.00
15430
272 00
277400

012

Qe74
3440
Oe43
150
007
650

1818

3517.7
NeB5

337048
1«06

55493
53408
UeR0

REPORT
851731

3.00

300

9481
0.00

11.97
0.00
12442
350430
0e01

TTe27
40627
39,58

0.02

0. 34
0«60
0.05
Oe72
0.02
Qe62

260

—

11:)6

FRINAY,

MARCH 28

1986
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. SUBSIDENCE MONITORING - 1985

Mining Activities During 1985 the 2-Main West mains were advanced
1,450 feet, the 2-West mains 900 feet, and the 7-North mains 1,000
feet. Two panels, Third and Fourth Right were developed to the
Quitchupah Creek subsidence barrier and mined out (partial pillar
extraction) on retreat. In addition, retreat mining was completed
in the Third East panel.

New Subsidence Stations Monuments 83-3, 4, 5, and 6 over the 3rd
and 4th panels and 83- 1, 2 over 3rd East were installed in 1983.
Monuments 85 - 1, 2 were established in 1985 to monitor mining in
5-Right panel scheduled to start early in 1986.

New Monuments 86— 1, 2, 3, 4, 5 will be established early in 1986
to monitor mining in 1-Federal and 1-Left mains that are scheduled
for mining in 1986 and 1987 respectively.

The location of existing and proposed monuments are shown on the
1985 Emery Mine Map Environmental Overlay submitted with this report.

Subsidence Surveys Our approved subsidence monitoring plan requires
that all monuments over advancing sections shall be surveyed within
twelve months of mining with subsequent surveys only if there is

an indication of significent movement. Surveys are required over
pillar sections within six months after mining is completed with
annual follow-up surveys if there has been no significant movement.
1f a survey indicates that there has been significant movement
(defined in the permit as 0.5 feet), then follow-up ‘surveys are
required every six-months.until the area has stabilized.

As a result of the mine's extended idle period (July 1983-February
1985) and the determination of no significant movement as indicated
by 1984 check surveys, only the annual check surveys of monuments
overlaying pillared sections were required in 1985.

Table Sm-1 summarizes the survey data obtained for the stations
surveyed in 1985, including initial baseline data, and survey
elevations from the most recent previous check survey.



Table SM-1 SUBSIDENCE MONITORING STATIONS - Survey 1985

Baseline Survey Data Prior Check Survey 1985 Check Survey
Station Location | Date Northing Easting Elevation Date Elevation Date Elevation
SMk-2 1-East 2/81 197,094.12 2,069,844.82 6,099.91 12/82 6,099.28 10/85 6,099.47
H-6 1-East 12/81 196,403.18 2,070,884.42 6,092.21 12/82 6,091.99 10/85 6,092.24
* Smk-3 2-East 6/81 197,304.72 2,071,450.90 6,083.56 7/83 6,078.33 10/85 6,078.33
H-1 2-East 5/80 196,595.37 2,072,825.14 6,078.84 5/83 6,079.07 10/85 6,079.08
83-1 3-East 5/83 197,304.02 2,071,450.86  6,062.29 11/83 6,062.20 10/85 6,062.15
E 3-East 5/81 197,803.76 2,072,023.67 6,079.67 5/83 6,079.65 10/85 6,079.71
Q 1-Left .6/81 191,929.15 2,066,753.80 5,931.20 12/83" 5,931.10 5/85 5,931.20
N 2-Right {12/82 193,874.72 2,065,955.61 5,948.67 5/84 5,948.41 5/85 5,948.40
W 2-Right 1/81 194,616.64 2,065,467.15 5,957.05 11/84 5,955.35 5/85 5,955.43
85-1 5-Right 12/85 194,958.12 2,063,444.68 5,974.25
85-2 5-Right |12/85 194,929.82 2,064,644.94  5,978.85
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Revegetation demonstration plots were established at the Emery Mine
in the Spring of 1984 as discussed in our responses to Division's
Apparent Completeness Review and subsequent correspondence. Plot
establishment and subsequent vegetation monitoring follow the specifi-
cations outlined in the attached submittal (Final Plans for the Emery
Revegetation Demonstration Sites, April 1984). This annual report
describes vegetation existing on the three demonstration sites one year
following plot establishment. The sites were surveyed during October,
1985, by Bio-Resources, Inc. personnel (Logan, Utah). This data was
utilized by Consolidation Coal Company personnel to develope the annual
report.

Analysis of data collected during 1985 was Timited to development
of frequency and density values for each treatment type and vegetative
species encountered. Further analysis is not proposed at this stage of
the project because of the limited amount of data available. We expect
to utilize the 1985 and 1986 monitoring data to propose any necessary
alterations of the originally approved revegetation demonstration plan.
This will be discussed in detail in the 1986 annual report.

Items included in this report are as follow:

1) Final Plans for the Emery Revegetation Demonstration Sites -
April 1984

2) Table 1 - Species Codes

3) Table 2 - Flume Site Vegetative Density

4) Table 3 - Flume Site Vegetative Frequency

5) Table 4 - Borehole Access Site Vegetative Density

6) Table 5 - Borehole Access Site Vegetative Frequency

7) Table 6 - Original Demonstration Site Vegetative Density

8) Table 7 - Original Demonstration Site Vegetative Frequency

9) Table 8 - Shrub Transplant Survival



TABLE 1. EMERY REVEGETATION DEMONSTRATION SITE: SPECIES CODES

GRASS

SHRUB

FORB

Species Code

AGCR
AGSM
AGTR
AGSP
ARPU
BOGR
BRTE
HIJA
HOVU
MUPU
ORHY
SPAI
SPCON
SPCR
SPGI
SPSP
TRAE

ATCA
ATCO
ATGA
ATA

ATSP
CELA
CHLI
CHNA
EPVI
GUSA
SAVE
TARA

AMAC
ASSP
CRSP
DESP
EUSP
HAGL
KOSC
LEER
MEOF
SAIB
SAKA
SPPA
STEX
SUTO
TROU

Species

Agropyron cristatum

Agropyron smithii

Agropyron trachycaulum
Agropyron ssp.
Aristida purpurea
Bouteloua gracilis
Bromus tectorum
Hilaria jamesii
Hordeum vuigare

Muhlenbergia pungens
Oryzopsis hymenoides
Sporobolus airoides
Sporobolus contracta
Sporobolus cryptandrus

Sporobolus gigantus

Sporobolus ssp.

Triticum aestivum

Atriplex canescens

Atriplex confertifolia

Atriplex gardneri
Atriplex {annual)

Atriplex spp.

Ceratoides lanata

Chrysothamnus linifolius

Chrysothamnus nauseosus
Ephedra viridus

Gutierrezia sarothrae

Sarcobatus vermiculatus

Tamarix ramosissima

Ambrosia acanthicarpa
Astragalus spp.
Crypthantha spp.
Descurainia spp.
Euphorbia spp.
Halogeton glomeratus
Kochia scoparia
Leucelene ericoides
Melilotus officinalis
Salsola iberica
Salsola kali
Sphaeralcea parvifolia
Stephanomenia exigua
Suaeda torreyana
Tragopogon dubijus

Common Name

crested wheatgrass
western wheatgrass
slender wheatgrass
wheatgrass

poverty grass

blue grama
cheatgrass brome
galleta

muhly

indian ricegrass
alkali sacaton
spike dropseed
sand dropseed
giant dropseed
dropseed

wheat

fourwing saltbush
shadscale saltbush
gardner saltbush

saltbush
winterfat

rubber rabbitbrush
green mormon tea
broom snakeweed
black greasewood
tamarisk

ragweed

milkvetch

cryptantha

tansy mustard

spurge

common halogeton
fireweed summercypress

yellow sweetclover

russian thistle

yellow salsify



TABLE 2. EMERY REVEGETATION DEMONSTRATION SITES: VEGETATIVE DENSITY AT FLUME SITE (OCTOBER 1985).

Density
.1 2
Species - Mulch (N=10%) No Mulch (N=10)
Total Stems Stems/%M2 Total Stems Stems/%M2
GRASS
AGCR 15 1.5 25 2.5
AGSM -- -- 1 0.1
AGSP 18 1.8 47 4.7
BOGR -- -- -- .-
BRTE 14 1.4 -- --
ORHY -- -- 34 3.4
SPCR 1 0.1 -- -
TRAE 1 0.1 -- -
SHRUB
ATCA 1 0.1 5 0.5
ATCO 2 0.2 2 0.2
ATGA 2 0.2 1 0.1
ATSP -- - -- -
EPVI. 1 0.1 3 0.3
GUSA 1 0.1 -- --
TARA 50 5.0 18 1.8
FORB
ATA -- -- -- -
HAGL 1 -- 3 0.3
KOSC 82 8.2 55 5.5
SAKA -- -- 12 1.2
SUTO -- -- - -

1) Refer to Table 1 for species codes.

2) N = 1/2M% Sample Plots



TABLE 3. EMERY REVEGETATION DEMONSTRATION SITES: VEGETATIVE FREQUENCY AT FLUME SITE (OCTOBER 1985).

Frequency2
SEecies1 Mulch No Mulch
GRASS
AGCR 53 60
AGSM -- 20
AGSP 48 54
BRTE 40 -
ORHY -- ' 38
SPCR 20 --
TRAE 20 -
SHRUB
ATCA 20 25
ATCO 20 20
ATGA 20 20
EPVI 20 20
GUSA 20 -
TARA 63 53
FORB .
HAGL 20 60
KOSC 43 46
SAKA -~ 80

1) Refer to Table 1 for species codes.

2) Species presence per 0.2 m2 (%)



TABLE 4. EMERY REVEGETATION DEMONSTRATION SITES: VEGETATIVE DENSITY AT BOREHOLE ACCESS SITE (OCTOBER 1985).

Density
species’ . Mulch (N=16) ) No Mulch (N=10)
otal Stems Stems 1iM Total Stems Stems 1M
GRASS
AGCR - - 56 5.6
AGSM - -- 1 0.1
AGSP 29 ' 1.8 93 9.3
BOGR -- -- 1 0.1
BRTE -- - - --
ORHY 68 4.3 103 10.3
SPCR -- - -- -
TRAE -- -- - --
SHRUB
ATCA 3 0.2 3 0.3
ATCO 2 0.1 5 0.5
ATGA - -- -- --
ATSP 43 2.7 22 2.2
EPVI 7 0.4 18 1.8
GUSA - -- - -
TARA -- -- - -
FORB :
ATA 31 1.9 50 88 8.8
HAGL 947 59.2 45 202 20.2
KOSC 7 0.4 40 379 37.9
SAKA -- -- 40 40 4.0
SUTO 1 0.1 -- -- --

1) Refer to Table 1 for species codes.

2) N = 1/2M2 Sample Plots



TABLE 5. EMERY REVEGETATION DEMONSTRATION SITES: VEGETATIVE FREQUENCY AT BOREHOLE ACCESS SITE
(OCTOBER 1985).

Frequency2
Sgecies1 Mulch No Mulch
GRASS
AGCR -- 50
AGSM -- 20
AGSP 48 56
BOGR -- 20
ORHY - 47 60
SHRUB
ATCA 30 30
ATCO 20 27
ATSP 46 40
EPVI 33 33
FORB
ATA 36 66
HAGL 100 89
KOSC 20 80
SAKA -- 43
SUTO 20 --

1) Refer to Table 1 for species codes.

2) Species presence per 0.2 m? (%)



TABLE 6. EMERY REVEGETATION DEMONSTRATION SITES: VEGETATIVE DENSITY AT ORIGINAL DEMONSTRATION SITE (OCTOBER 1985).

DEﬁmz
IRRIGATED NOT _IRRIGATED
No Topsoil Topsoiled No Topsoil
species! Pt AL Bl o1 0 03 AIA BIA CIA DA DI’ A2A BA CZA DZA DAN K2 B2 2 D2 p4’
" 6 6 6 5 5 3 3 3 2 2 3 3 3 2 2 6 6 6 5 5
GRASS
AGSM e - em e == 25 e == 0.3 -- == -- - -- 84 2.4
AGSP —- - 1.3 1.0 0.8 1.0 7.7 0.3 8.5 4.0 e = 2.0 0.5 == 0.3 == == = -
AGTR e B - == 1.0 == == == 4= = 50  --
HOVU . e e e - - == 0.3 - - T S
ORHY . ee e = e e (N T T
SPSP 053 1.2 1.3 0.2 == 1L7 == L0 == == s oo ee s esmmen e e -
TRAE 205 - - S 1 T R
SHRUB
ATCA 1.0 0.2 -- -- 0.8 2.7 37 -- 1.5 1.5 0.3 06 -- 1.0 1.0 0.8 0.2 -- 0.8 --
ATCO 0.2 == == == == ce e e e s | N I
CELA o - e- == 0.4 -~ 2.0 -- 0.5  -- cm em e e mmmm e e e e
EPVI T - em e em - T N A
SAVE —— e ee e - B e R
FORB
DESP - - 0.2 -- -- e e e ee - S W
HAGL 0.3 1.2 0.8 4.8 2.0 -- 0.6 0.3 1.0 -- -~ == 0.3 -- 40 4.5 0.8 0.5 -- 8.0
KOSC 31.5 24.5 100.3 28.4 28.0 69.0 55.7 116.7 148.0 163.0 0.3 45.7 80.0 213.0 86.5 4.5 6.0 16.8 42.0 30.0
MEOF - e me e e e am e= e- 1.0 12,0 == 0.3 -= == mm e ee e s
SAKA S - e e e e- B N SR S | I
SUTO - 0.2 03 --  -- - 0.3 - -= e e 0.3 e ee e e em e ee s

1) Refer to Tab]ezl for species codes.

2) Stems per 1/2M

3) AN ploté mulched except D3, D3A, D4A, and D4.
4y N = 1/2M° Sample Plots.



TABLE 7. EMERY REVEGETATION DEMONSTRATION SITES: VEGETATIVE FREQUENCY AT ORIGINAL DEMONSTRATION SITE (OCTOBER 1985).

DENSITY?
IRRIGATED NOT IRRIGATED
No Topsoil Topsoiled No Topsoil
Species' Plot Al Bl Cl DL D33 AIA BIA CIA DIA D3R A2A B2A C2A D2A DAA® A2 B2 (2 D2 DA
GRASS - - - - =
AGSM R -~ - -= == 30 = e 20 - e- == == -- 60 50
AGSP ' - -- 80 40 40 20 47 20 40 30 - = A0 20 -- 80 - e= = e
AGTR . R 1 T e L
HOVU R T R - .- - - T E R R
ORHY I T T S TR 7 S
SPSP 52 35 60 20  -- 80 -- 40 - -- T L
TRAE -- -- 20 -- -- -- -- 40 - -- -- -- -- -- -- _— e- -- -- -
SHRUB
ATCA 20 20 -- -- 36 40 40 -- 67 36 20 26 -- 50 50 27 20 -~ 45  --
ATCO 20 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 30 --  -- -- --
CELA -- -- -- -- 40 -- 40 -- 20 -- -- -- -- -- - S -- --
EPVI — e e e - R || s
SAVE -- -- -- -- -- -- -- -- -- 60 -- -- -- -- -- - e -- -- --
FORB
DESP - -- 20 -- -- -- -- - -- - - - -- -- -- .- == == -- 40
HAGL 20 24 20 50 20 -- 20 20 20 - 20 -- 20 - 60 55 40 20 - 80
KOSC 88 80 87 72 60 73 87 100 100 100 67 100 100 100 100 32 60 56 60 64
MEOF I B 1/ I S
SAKA - -- -- -- -- -- -- -- -- -- -- -- -- -- - - == - -- 20
SUTO -~ 20 20  -- - -~ 200 -- -- .- e 20 em em e e e meae el

1) Refer to Table 1 for species codes.
2) Species presence per 0.2 M2 (%)
3) A1l plots mulched except D3, D3A, D4A, and D4.



TABLE 8. EMERY REVEGETATION DEMONSTRATION SITES: SHRUB TRANSPLANT SURVIVAL ON ORIGINAL DEMONSTRATION SITE
(OCTOBER 1985).

IRRIGATED NOT IRRIGATED
Topsoiled No Topsoil Topsoiled No Topsoil
PLOT | DIA, D3A D1 D3 D2A D4A D2 D4
(€] [6)] (16) (16) @ 18 (16)  (16)
§E§gig§1 ATCA 9 26 6 11 22 7 32 2
ATCO -- -- -- -- -- -- -- --
ATTR - -- -- -- -- - -- --
(CELA?) L L (1%)
113 325 38 69 275 88 200 13

1) Refer to Table 1 for species codes.
2) Volunteer - Not included in totals.

3) Number of individuals transplanted.



PERMIT STIPULATIONS

Permit ACT/015/015 was issued on January 10, 1986 with one "special
condition" regarding the proposed soil reconstruction practices for
prime farmlands. Attached is this special condition along with your
agency's approval of Consol's proposed practice. No other stipulations
are applicable.



Attachment A
Special Condition

Before conducting mining under prime farmland areas designated on
plate 8-3 of the permit application package, the permittee's
proposed methods of soil reconstruction shall be reviewed by the
Secretary of Agriculture, through the Utah State Conservationist of
the U. S. Soil Conservation Service, unager the requirements of

UMC 785.17(c).
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A ‘STATEOF UTAH - | |
k ) Norman H. Bangerter, Governor

NATU
o v RAL RESOURCES Dee C. Hansen, Executive Director

Oil, ini .
- il. Gas & Mining Dianne R. Nielson, Ph.D., Division Director
: 355 W. North Temple « 3 Triad Center - Suite 350 - Salt Lake City, UT 84180-1203 - 801-538-5340 ‘

February 7, 1986

‘Mr. Nick Neumann
Consolidation Coal Company
Mid-Continent Region

12755 0live Boulevard
St.Louis, MO 63141

Dear Mr. Neumann: _ '

Re{ Special Condition to Permit Approval, Emery Deep Minel
ACT/015/015, Folder No. 2 and 4, Emery County, Utah

Pursuant to the terms of the Special Condition to the Emery Deep
permit approval, the Division requested comment on the proposed soil . -
reconstruction practices for prime farmlands within the Emery Deep
Mine permit area from the Utah State Conservationist, U. S. Soil
" conservation Service (SCS). The SCS has replied that reconstruction
_methods are adequate (see enclosures). U SR SR

" Therefore, the Division finds that the Special Condition to
permit approval has been satisfied. The Office of Surface Mining
(0SM) will also need to sign off on this stipulation for mining

~“Under any prime farmland areas on federal land. .. .o g oo e

» "‘please feel free to contact me or Susan Linner if you have
" questions. '

Sincerely,

L. P, Braxton

Administrator
Mineral Resource Development
and Reclamation Program

SCL:jvb
cc: R. Holbrook
L. Hamm
D. Darby
S. Linner
G028R-69

an equal cpportunity employer
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é § STATE OF UTAH N ;
% 5’ NATURAL RESOURCES orman H. Bangerter, Governor

_ £ Dee C. Hansen, Executive Director
Qil, Gas & Mining Dianne R. Nielson, Ph.D., Division Director

355 W. North Temple « 3 Triaa Canter - Suite 350« Salt Lake City, UT 84180-1203 - 801-538-5340

January 14, 1986

Mr. Frank Holt

State Conservationist

U. S. Soil Conservation Service
P.0. Box 11325C

Salt lLake City, Utah

Cear Mr. Holt:

Re: Request for Comment on Soil Reconstruction for the Emery Deep
Mine, ACT/C15/015, Folder No. 3, Emery County, Utah

I request your assistance in reviewing the so0il reconstruction
comments submitted by Consclidation Coal Company for prime farmlands
within the Emery Deep Mine's permit area to ensure they cemply to
U.S. Soil Conservation Service standards.

Regulation UMC 785.17(c), Prime Farmlands, of Utah's Coal Mining
and Reclamation Act, Title 40-10, Utah Code Annotated 1953, requires
review and comment by the U. S. Soil Conservation Service for scil
reconstruction methods employed by ccal mining operations on prime
farmlands before a permit can be approved by the Division of 0Gil,
Gas and Mining and the Office of Surface Mining. Currently the mine
plan for the Emery Deep mine has been conditionally approved. A
special condition denies Consolidation Coal Company from mining
under prime farm land areas designated on plate 8-3 of the Emery
Deep mine plan application until the soil reconstruction methods are
reviewed by the Secretary of Agriculture, through the Utah State
Conservationist of the U.S. Soil Conservation Service, in accordance
with Regulation UMC 785.17(c).

Prime farmlands have been deliniated on the permit area of the
Emery Deep mine site. Subsidence has taken place on some prime
farmlands and will most likely continue in other areas. Most of the
prime farmland is considered exempt from reconstruction standards
since the mine was operating under an authorized permit prior to
August 8, 1577 (regulation UMC 785.17(a)). However, the applicant
will be required to reconstruct prime farmlands in these areas to
meet post mining land use, in accordance with UMC 823, and any
designated prime farmlands outside the grandfathered area that may
be disrupted.

an equai oppcrtunity employer
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Page 2

Mr. Frank Holt
ACT/GClz/Cl5
January l&4, 19&¢

The applicant has proposed measures that will be taken to
reconstruct areas (enclosed) that may be affected by subsidence, and

in fact, has done so at two sites where farmland was subsided due to
mining activity.

Basically, the operater's propecsals for reconstruction of prime
farmlands are:

1. Remove and stockpile topsoil of affected area, regrade
to suitable topography tc restore natural drainage, respread

topsoil ana revegetate area (Final Technical .Analysis Response,
May 18, 1984).

2. The operator will mitigate any damages caused by
subsidence as agreed upon by the applicant, the regulatory
authority (DOGM) and/or the land owner. The operatcr would
either rehabilitate each materially damaged structure to the
extent technologically and economically feasible, purchase the
damaged feature for its pre-subsidence market value or
compensate the owner for any material damage (Part 12.4.3.2,
Subsidence Mitigation Plan, Emery Deep Mine Plan).

2. The operator will establish a list of items for
consideraticn to arrive at a timetable which maximizes a
sucessful mitigation plan and offers maximum benefits and
minimum inconvienience to the landowner (Response to
Stipulations, May 31, 1984).

Would you please examine the enclosed ccrrespondence submitted
by the applicant and make any comments you think necessary.

Thank you for your time. If you need any more information or
assistance please contact Dave Darby or myself anytime.

Sincerely,

A -

"\/4144/1/\ C :4%\,/
Susan C. Linner

Reclamation Biologist/
Permit Supervisor

DWD: jvb
Enclosure
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llgnlte;'.it Statesf goil
epartment o onservation
Agriculture Service P. 0. Box 11350

Susan C. Linner

Reclamation Biologist/Permit Supervisor
State of Utah Natural Resources

0i1, Gas & Mining

355 W. North Temple

3 Triad Center, Suite 350

Salt Lake City, UT 84180-1203

Dear Ms, Linner:

Salt Lake City, UT 84147

February 4, 1986

ECEIV

FEB 05 1986

DIVISION OF
OIL, GAS & MINING

ﬁ

by

]

We have completed our review, as you requested, of the Emery Deep Mine report,

ACT/015/015, Folder No. 3, Emery County, Utah,

Measures described for

reconstruction of areas of Prime Farmland affected by mining should be

adequate,

If we can be of further assistance, please call on us.

Sincerely,

FERRIS P. ALLGOOD
" State Soil Scientist

The 8oil Conservation Service 5“
is an agency of the ‘\
Soter

United States Department of Agriculture

B N . e L

% U.S. Government Printing Office: 1983—420-839/1878





