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File Name:
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Incomine

To: DOGM

From:

Person M//9

Company 92rc a,z k frf/

Date Sent: /h/Kt4 3/, //tr-7

Explanation:
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F i l e i n :  . - . /
s-88J-, 0/Y , m"omine

Refer to:
tr Confidential
tr Shelf
O Expandable

Date _ For additional information

cc:



kc? ottolS * 6

COAL MINING AND RXCT,AMATTON OPERATTONS FOR 1988
(Authority IIMC 784)

( l lus t  be  subn i t ted  to  the  D iv is ion  by  March  31 ,  1999)

State of Utah
Departnent of  Natural  Resources
Divis ion of  0 i1,  Gas and l { in ing

3  Tr iad  Cent te r ,  Su i te  350
355 West North Temple

Salt  Lake City,  Utah 84180-1203

MAR 31 I9B9

." . urlitit0N 0F
U!I-, GAS & IIINING(801)  s38-5340

Opera tor :

Mine  Name:

I ' Ia i l ing  Address :

Company Representat ive :

Permi t  Number :

d jh
AT57

SOLDIER CREEK COAL COMPANY

SOLDIER CANYON I"IINE

P.O.  BOX I ,  PRICE ,  TJTAH 8 4 5 0 f

MR. R.W. OLSEN, PRESIDENT

ACr /007/018

Date of  l lost  Recent Permanent Program Perni t :

Quant i ty of  Coal  Mined ( tonnage) 1988:

Attach Updated Mine Sequence f fap.

Februarg 3,  1987

8 1 7 , 4 0 2

or Revegetat ion Success
and f inal)

A11 mon i to r ing  ac t iv i t ies  dur ing  the  repor t  per iod  nus t  be
submi t ted  w i th  th is  repor t  ( inc lud ing ,  bu t  no t  l in i ted  to ) :

A. Summarized Water t loni tor ing Data

B. Precipi tat ion or Other Cl inatological  Data

C.  Subs idence Mon i to r ing  Repor t

D.  Vegeta t ion  Data  ( tes t  p lo ts )
l t lon i tor ing ( inc ludes in ter im

Permi t  St ipu lat ion Status

File in:
O Confidential
O Shelf
O Expandable

Refer to Record No /?n4 Date

,rn cr=,p .J. , ?.i? , rncomingror addttional information

E.



I^ATER }IONITORTNG ]NFCIRMATION.

A11 water nronitorjlg actj-vities dr:rj-ng 1988 were conducted in
accordance with tlre approved iraining and Reclamation plan. The ccnplete
sununarj-zed results for each point nronitored and sample site location
maps are enclosed.

The total ground water consurption for 1988 due to mining actj-vities is
estirnated as follcx,ss:

1. Water added to coal produced ... 4,507,000 Gallons

1988 coal production - 8L7,402 tons
Inherent noisture - 48
Run-of-rnine rnoisture - 6.34

2. Water evaporation .. ..1110501000 Gallons

Average hmidity of intake air - 408
Average hunidity of e><hraust air - 858
Mine ventilation

3. Water discharged frorr rnine

- 768,000 cfrn

84,487,000 Gallon

I00 ,044 | 000 Gallons
(307 acre-ft)

The areas of active rni-ning for 1989 are shcn^n on the enclosed mjne
progress maps. with the exception of the Third North Tenth East
developnent, ground water inflcnry was not considered significant and
t1pica1ly advanced with the active developnent.

On April 11, 19BB a fracture zone was encountered in the Ttrird North
Tenth EasL section. Ttris fracture was liberating approxirnately
1,000,000 cubic ft. of methane per day and in e><cess of 60 gpn of
ground water inflcxrv. Due to the high methane concentrations, mining
operations in this area were indefinitely suspended..

Sample site UG-1-0E was established in l4ay to npnitor the TLrird North
Tenth East ground water jnflorrv. TLre quantity stabilized at 62.5 gpn
until Novonber, when it had decreased to 55.6 g6xn. Ivlethane liberition
had also decreased sigrnificantly by years end. Ttris decrease jl both
methane and water liberation is o<pected to continue for scne tilne.

SI.IBS IDENCE IVIONf TORING

The 19BB subsj-dence nonitori-ng was carried. out in accordance with the
approved Mining and Reclamation Plan. Ttris mmitoring involved the
resunzeyj-ng of existing control points, as well as tl:e establishrnent of
addj-tional control points. Visr:al observations were also made during



routine surface activities. These visual checks failed to identify any
surface irregularities which could be attributed to subsidence.

A11 the 1988 subsidence nxrnitoring was ccnpleted by Soldier Creek Coal
ccnpany personnel, utilizing tlre traverse method of surveying.
rnd.ividual- traverses were octended frcrn o<isting sunrey montunents,
located beyond the expected. timits of any subsi&ence. Tlne horizontal
survey control has been oriented to ttre State Plane Coordinate System,
Iambert Projection, Central Zone and all elevations were determined
trigononetrically.

Four nev'z subsidence npni-toring points were established dr:ring 1988.
These points (88-1 ss, B8-2 ss, BB-3 ss and 8B-4 ss) were located in
relatj-onship to areas scheduled for secondaqz rnining. Also, these
trnints shall be incoq>orated into future arurual nonitoring sun/eys.

As allcnred under tlre approved subsidence nronitoring pIan, npnitored.
points which have shot^nr to be stable, over tjne, and are not located
near active mining operations may be cmitted frcm the routine annual
nxcnitorj-:rg schedule. Therefore, points 14 ss, 43 ss, 50 ss, 54 ss, 109
ss and 110 ss, which have shq,m no significant change since 1979 were
cnLitted frcrn tlre 1988 subsidence nronitoring activities. Future
nronitoring of these trrcints shall be conducted on a randcrn basis to
verify their stability. Routine annual monj-toring of any of ttrese
points would resune if a sigrnificant change were detected during randcrn
surveys or active underground mi-ning is resrmed in their viciniiy.

The location of all sr:bsidence points is shcnvn on the enclosed 1989
Mine Progress Map. A1so thre 1988 Subsidence Monitoring Surrnarlz sheet
is enclosed.

\ZE@"IATTON }ONITIORTNG

In accordance with the approved l,tining and Reclarnation Plan, there were
no vegetation npnitoring activities scheduled for 1988.

PERMIT STTPUI,ATTON STATUS

On Februarlz 3, 1987, the Division of Oil, Gas and Mining (DOO{)
approved a new five year perrnit, with stipulations. Soldier Creek Coal
ccrnpany has suJcsequently responded to all permit stipulations. Doc+{
has found this response adequate to meet tlre requirernents of all permit
stipulations.



SC SOLDIER CREEK COAL CO.
*

Telephone (801) 637-6360

March 28, 1989

l4r. Lcnvell P. Braxton, Administrator
Utah Division of Oil, Gas and Mining
355 West North Temple
3 Triad Center, Suite 350
Salt Lake City, UI 84180-1203

RE: Annual Retrnrt for 19BB
Soldier Canyon Mine
ACr/007/018

P.O. BoxI
Price, Utah 84501

_.  i . i , ) . ; ' .  j j i , ; iV { ,1 i
u,it, {lllii +; :'$ii,ii$iG

Dear I{r. Brarton:

Enclosed is the 1988 arurual retrrcrt for the Soldier Canyon Mine.

Please contact rne if you have any questions or ccnrnents concerning tlris
sutxnittal.

Sincerely,
Soldier Creek CoaI Cornpany

O*W*
David c. Spillman
Mine Engineer

DGS/lss
Enclosure
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1.988 SUBSIDI]NCE MON]TORING SUMMARY

ORIGINAL ESTABLISIiED CONTROL ] 9BB SURVEY CONTROL

StaL ion

15 SS

36 SS

106 SS

3044

3046

3055

B 7 - 0  S S

B 7 - 1  S S

8 7 - 2  S S

87-47 SS

B B - 1  S S

B B - 2  S S

B B - 3  S S

atal-r+ JJ

499 ,046.t+0

5 O 4 , 7 2 L . 4 1

5 0 2 , 4 0 0 . 0 1

5 0 3 , 0 5 0 .  2 . f i

5 0 3 , 8 9 6 . 6 1 ,

5 0 5 , 9 6 7  . 7 r

5OO ,243.55

5 O 1 , 3 6 7 . 6 5

5O4 ,562.64

5 0 2 - , 1 8 4 .  6 1

504 1829 .39

5O5,1 .?-9 .62 .

5 0 5  , 3 7 9 .  3 . 1

5 0 3  r  9 3 9 .  3 5

2 r? -50 ,498.62

2 , 2 5 L , 4 8 3 . 3 8

2 , 2 - 5 r , 2 3 8 . 0 2

2  r ? 5 7  , 4 7 . 3  . 3 0

2,254 r5O2.54

2 , 2 4 8 , 3 4 9 . 8 r

2 r7-5O ,582.43

2 ,251_ rO7 3  .B) .

2  ,? -46  ,92 .5  .65

2 r254 ,O71_.7O

2 , 2 . 5 0 , 2 0 2 . r 7

7- r?,5O 1629 ,44

2 . , ? , 5 1  , O 4 7  . 8 7

2 , 2 5 0  1 5 6 6 . 1 6

E l c v a t i o n

6 , 8 7 7 . 0 8

6  r  9 9 9 .  B B

6 , 8 6 4 , 1 . 1 .

6  , 9 3 0 . 9 0

8 , 0 5 2 . 6 0

8 , 0 9 5 . 3 0

6 r 7 7 6 . O 5

6 , 8 7 3 . 8 9

B , 2 3 8 . 5 6

7 , 4 8 0 . 4 2

7  , 2 8 9 . 9 7

7 ,284.7 ,7

7  , 1 4 9 . 0 7

7 1253.42

Da te
Resur:veyed

oB /25 /BB

08 /26 /BB

oB /25 /BB

oB /?.5 /Bt)

10 /1,3 /BB

r  0 /13 /BB

08 /25 /BB

oB I ?,s /BB

10 /  r3 /88

10/13/BB

E l e v a t i o n

6 , 8 7 7  . 0 9

6 , 9 9 9 .  8 1

6  , 8 6 4 . 0 9

6 , 9 3 O . 9 2

B  , 0 5 2 . 5 0

8 , 0 9 4 . 9 5

6 , 7 7 6 . 2 3

6 , 8 7 3 . 7 0

I  , 2 3 8 . 6 2

7 , 4 8 O . 3 2

Change In
Elevat  ion

+0.01-

-0 .  07

- 0 . 0 2

+ 0 . 0 2

- 0 . 1 0

- n  ? q

+ 0 . 1 8

- 0 .  1 9

+ 0 . 0 6

-0 .  10

Date

E s t a b l  i s h e d

r979

1979

L979

1.983

1983

1983

L987

1987

198 7

1 9 8 7

0B /03  /BB

oB/03/88

0B /03  /88

08 /03  /  BB

Coord ina ters

N o r t h  E a s t



SOLDIER CREM< COAL CIOI,PAIVY
IIYDROIOGTC I{ONITORING PROGAM

SUMMAMZED RESUITS FOR 1988



Samp le  S ' i t e  ID :  G -1  (Uppe r

Schedu led  Samp le  Mon th

Solc i ie r  Creek  Coa l  Company
Hydro log ic  lu ion i to r jng  Program
Summar ized  Resu l t s  fo r  1988

So l  d ie r  Creek)

Feb Aug Nov

02/26 /88  05 /19 /88 0B/ 18/88 r1 /27 /88Samp l  e  Da te

F ie ld  Measurements

F1 ow,  gpm

pH,  un i t s

Conduct ' i v i  t y ,  us /cm

Tempera ture ,  Water "F

Tempera tu re ,  A i r  oF

Dj  sso l  ved  Oxygen ,  ppm

Labora to ry  Ana lyses ,  mg/ l

To ta l  D isso l  ved  So l  i ds
T o t a  I  S r r s n p n d e d  S o l  j  d s

Tota l  Se t t l  eab l  e  So l  i  ds /h r

Tota l  Hardness
,  , ^^  -2

Ca rbona te  (  C03- ' )

B ' i ca rbona te  (HCOr-  )
Ca lc ium (Ca)

Ch lo r ide  (C l - )
,  / F  \r  r 0n -u r  sso  I  vec  (  r e  /

Magnes lum (Mg)

Manganese  (Mn)

Po tass jum ( k )

Sod jum (Na )
.  - 2 .

Sul fa te  (S04  - )

0 ' i l  &  Grease

Cat ions  meq/ l

An ions  meq/ l

Ca t ion /An jon  Ba lance  (%)

N/A

8  .80

849

34 .8

50 .  0
6 6

524

BzB

1.3

267

0

J b b

41

16

0.  02

40
-0 .01

I

110

60
-1

i0  .20

9 .47

3 .7 i

4 J  I

o . | 2

744

6B .8
A ?  N

6.0

67

9 .07

BE1
a l  n

80.  0

5 .0

N/A

9 .20

1060

32.0

30 .0

414

i88
- t t  I

L C +

U

308

43

11

0.  08

43

0 .01

L

56

6 0

-1

8 .19

8 .27
-0 .49

458

6
-0 .4

?28

0

354

?"4

L o

nq

A 1
T A

0.  01

?

111
t r 1

-1

9  .50

8 .66

4 .63

656

40
-0 .1

J q o

0

478

48
c 1
L I

-0 .02

55
-0 .01

1

r46
138
-1

13  .36

T3.27

0 .56

Note :  Nega t i ve  S ign  " - "  deno tes  t ha t  va lue  i s  l ess  t han .



Sample  S j te  ID :  G-2  (Upper  P ' ine

Schedu led  Samp le  Mon th

Sold ' ie r  Creek  Coa l  Company
Hydro l  og ic  Mon i to r ing  Program
Summar ized Resu l ts  fo r  1988

Creek  )

Feb May Aug Nov

Sample  Da te

F ie ld  Measu remen ts

F1 ow,  gpm

pH,  un i  t s

Conduc t i  v i  t y ,  us /cm

Tempera tu re ,  Wate roF

Tempera tu re ,  A ' i r  "F

D' i  s sol  ved 0xygen ,  ppm

L a b o ra to ry 1,_lgl59!_,_ru/l

To ta l  D isso l  ved  So l  i ds

To ta l  Suspended  So l ids

To ta l  Se t t l  eab l  e  So l  ' i ds /h r

To ta l  Hardness
,  , ^^  -2

Carbona te  (  C03- ' )

B i  ca rbona te  (  HC03-  )
Ca lc ium (Ca)

Ch lo r ide  (C l - )

I  ron -D ' i sso l  ved  (Fe)

Magnes ium ( l '19)

Manganese ( l ' {n  )
Po tass ium (k )

Sod ium (Na)
Q r r ' l  f : t a  t c n  

- 2 t
v u ' r u u L  r " " 4  t

0 i l  &  Grease

Cat ions  meq/ l

An ions  meq/ l

Ca t jon /An ion  Ba l  ance  (7 , )

S i te  Not  05 /19 /88

Access  i  b l  e

87r
8.70

5?6

48

62
q ?

276

94
n l

282

0

?58

67

I

0.  06

28

0 .01

1

I2

19
-1

6 .20
5  6 1

h  t I l

08/17  /88

J U

9.  34

439

67

B5

230
-2
-u .  I

217

U

204

41

-4 .02

2B
-0 .01

2

74

I2
-1

5  .01

4 .42

6 .26

S i te  No t
Access  i  b l  e

Note :  I ' l ega t ' i ve  S ign  " - "  deno tes  t ha t  va lue  i s  l ess  t han .



Sample  S i te  ID :  G-5  (Lower

Schedu led  Samo le  l ' l on th

Sold je r  Creek  Coa l  Company
Hydrol  ogi  c l '1oni  tor i  ng Program
Summar ized Resu l ts  fo r  1988

So ld ie r  Creek)

Feb Nov

Samp le  Da te

F' ie l  d  Measurements

F1  ow,  gpm

pH,  un j t s

Conduc t ' i v i  t y ,  us / cm

Tempera tu re ,  l da te roF

Tempera tu re ,  A i r  "F

D i  sso l  ved  Oxygen ,  ppm

Labo ra to r y  Ana l yses ,  mg / l

To ta l  D i sso l ved  So l  i ds

To ta l  Suspended  So l  i ds

To ta l  Se t t l  eab l  e  So l  i ds /h r

To ta l  Ha rdness
. - 2

Carbona te  (C03 - ' )

B ' i ca rbona te  (HC0r - )

Ca l c i um (Ca )

Ch l  o r i  c i e  (C l  -  )

I r on -D j sso l ved  (Fe )

l r lagnes i  um (Mg )

Manganese  (Mn)

Po tass ium ( k )

Sod jum (Na )
6

Sul  fa te  (  S04 '  )
0 i l  &  Grease

Cat ions  meq/ l

An ions  meq/ l

Ca t jon /An ion  Ba lance  (%)

May

a5/20/BB

Aug

08/r8/88 r1 /27/88a2/26/88

N/A

8.7s
r4?9

46.6

50 .  0

8 .1

826

118
-u . / .

295

0

412

148

0.  07
t rn

0.01

9

218

T17
-1

1 q  7 ?

14.84

t . Y  I

3 ,586
8  .86

702
4 ? q

43

Y . L

J O q

70
- ( t  2

275

0

288

46

t o

0.04

39

0 .  01
{

46

62
-1

7 .60

7 .57

0 .60

206

8 .91

I  164

58 .0

72 .0
F \ 7

692

-0 .  i

195
n

500

19

45

.16

36
-0 .01

I4

t t t

88
-1

1 4  0 ?

13.  11
<  < v

916
0 ? n

1 i25

43 .  5

35 .  0
6 q

666

I
-0 .2

t r /

0

460

t o

31

0.05

37

0 .01

15

799

105
-1

13  .48

12.27

4 .70

Note :  Nega t i ve  S ign  " - "  deno tes  tha t  va lue  i s  less  than .



So ld ie r  C reek  Coa l  Company
Hyd ro iog i c  Mon j t o r i ng  P rog ram
Summar i zed  Resu l t s  f o r  1988

Sample  S i te  ID :  Spr ing  #3

Schedu led  Sampie  Month Feb May _ Aug Nov

Sample  Date S i te  l lo t  05 /21 /BB
Access  i  b l  e

F i  e l  d  Measurernents

F1 ow,  gpm

pH,  un i t s

Conduc t i v i t y ,

Tempera ture ,

Tempera ture ,

No Fl ow

u 5 /  L i l l

Wate ro  F

A i r  "F

Labora to ry  Ana lyses ,  mg/ l

To ta l  D i  sso l  ved  So l  i ds
Tota ' l  Hardness

, ^ ^  - 7
Ca rbona te  (C03 - ' )

B i ca rbona te  (HC03 - )

Ca  I  c ' i  um (Ca  )
Ch lo r i de  (C l - )

I r on -D i  sso l  ved  (  Fe )

Magnes ium (N lg )

Manganese  (Mn  )
Po tass ium ( k )

Sod ium (Na )

Su l  f a te  ( s04 -2 )

Ca t i  ons  meq / l

An ions  meq / l

Ca t ' i on /An i  on  Ba l  ance  (%)

08/18/BB 11/27/88

No Fl  ow No Fl  ow

Note :  Nega t i ve  S ign  " - "  deno tes  tha t  va lue  i s  less  than .



Sol  d ' ie r  Creek  Coa l  Company
l l yd ro log ic  Mon j to r ing  Program
Summar ized  Resu l t s  fo r  1988

Sample  S i te  ID :  Spr ing  #4

Schedu led  Sample  Month Feb May Aug Nov

05/2r /88 0B/17 /88Sample  Da te

F ie l  d  Measurements

S i  te  Not

Access  i  b l  e

S i te  No t

Access ' ib le

F i  ow,  gpm

pH,  un i  t s

Conduc t i  v i  t y ,

Tempera ture ,

Tempera ture ,

us /cm

Water o F

A i r  oF

15 .0

8 .97

52?
. + J . 1

42.0

2 .5
a 0 A

6 q 6

64.0

73  .0

Labora to ry  Ana lyses ,  mg/ l

To ta l  D isso lved  So l  i ds

Tota l  Hardness
. - 2

Carbona te  (  C03 - ' )

B i ca rbona te  (HC03 - )

Ca l  c ' i um  (Ca  )

Ch lo r i de  (C l - )

I  ron-D' i  s  s  o l  ved (  Fe )

Magnes ium (Mg)

Manganese  (Mn)

Po tass jum ( k )

Sod ium (Na )
.  _ 2 .

Su l f a te  (S04  - )

Ca t j ons  meq / l

An ions  meq / l

Ca t i on /An ion  Ba lance  (%)

No te :  Nega t ' i ve  S ign  " - "  deno tes

258
6 4  A

l 5 r+

0
^ ^ n
L L Y

4t
a
a

0.  04

5 a

0.  01

1

I7

I b

5.45

5 .00

4 . J l

tha t  va lue  i s  less  than .

272

L J'+

0

240

4 l

q

0.  06

J I

-0 .01

1

25

I b

5.80

5 .28

4 .69



So ld je r  C reek  Coa l  Company
Hyd ro log i c  Mon i t o r i ng  P rog ram
Summar i zed  Resu l t s  f o r  1988

Samp le  S i t e  ID :  Sp r i ng  #5

Schedu l  ed  Samp l  e  Mon th Feb f'lay Aug Nov

Sampl e Date

F ' ie l  d  Measurements

F1 ow,  gpm

pH,  un i  t s

Conduc t j v i t y ,

Tempera ture ,

Tempera ture ,

us /cm

WateroF

A i r  oF

Labo ra to r y  Ana l yses ,  mg / l

To ta l  D i  sso l  ved  So l  i  ds

To ta l  Ha rdness

Carbona te  (C03 -2 )

B i ca rbona te  (HC0r - )

Ca l c i um (Ca )

Ch l  o r i de  (C l  - )

I r on -D i sso l ved  ( f e )

Magnes ium (Mg)

Manganese  (Mn)

Po tass ium ( k )

Sod ium (Na )

su l  fa te  (s04-2 )

Cat ions  meq/ l

An ions  meq/ l

Ca t ion /An ion  Ba l  ance  (%)

Note :  Nega t i ve  S ign  " - "

S i  te  Not

Access ib le

05/20 /8E 08/ iBl88 Si  te  No t

Access ib l e

265.A

8 .80

578

54 .0
6 q n

15.0

8 .  55

549

65 .0

80 .  0

308

l Y v

0

260

67

6
-0 .02
- a
5 t

0.01

I

15

35

6 .66

6 .  i0

4 .39

deno tes  tha t  va l  ue  ' i s  I  ess  than .

346

J U 4

0

?74

66

6

0.02

34

.01

2

z0

7.02

6 .43
4  { V



Sold ie r  Creek  Coa l  Company
Hydro log ' i c  Mon i to r ing  Program
Summar ized  Resu l t s  fo r  19BB

Sample  S i te  iD :  Spr ing  #B

Schedu led  Samp le  Mon th Feb May Aug Nov

Samp le  Da te

F ie ' l d  Measu remen ts

F1ow,  gpm

pH,  un i  t s

Conduc t i v i t y ,

Tempera ture ,

Temperatu re ,

us /cm

i,,latero F

A ' i r  o F

Labora to ry  Ana lyses ,  mg/ l

To ta l  D isso lved  So l ' i ds

Tota l  Hardness

Carbona te  (C03-2 )

B ica rbona te  (HC03-  )
Ca lc ium (Ca)

Ch l  o r ide  (C l  -  )
I ron -D isso l  ved  (Fe)

Magnes ium ( l '19)

ManEanese  (Mn)

Potass ' ium (k )

Sod' i  um ( Na )
.  - ? .

Sul fa te  (S04  - )

Cat ions  meq/1

An jons  meq/ l

Ca t ion /An jon  Ba lance  (%)

S i  te  l to t  05 /21 /88

Access  i  b l  e

18 .3
q  1 7

43.  0

08/17  /BB

8.75

563

63  .0
f a n

304

237

0

266

5 +
a
L

o  1 n

-0 .01

i

L !

6 .26

5 .8?

J . 0 4 +

Si te  No t

Access ib le

J ( L

L + I

n

?65

J T

A
T

- o  n?

- U .  U I

,l

{ <

25

5.94

2 .86

Note :  Nega t i ve  S ign  " - "  deno tes  tha t  va lue  i s  less  than .



Sold je r  Creek  Coa l  Company
Hydro log ic  Mon i to r ing  Program
Summar ized  Resu l t s  fo r  1988

Sampl  e  S i  te  I  D :  Spr i  ng  r  10

Schedu led  Samp le  Mon th Feb May Aug Nov

05/2r /88 08/78/88 11/27  /88Samp le  Da te

F ie l  d  Measurements

F1 ow,  gpm

pH,  un i t s

Conduc t i v i t y ,

Tempera ture ,

Tempera ture ,

us /cm

l,Jater"F

A i r 'F

Labo ra to r y  Ana l yses ,  n rg / l

To ta l  D i sso l ved  So l  i ds

Tota I  Ha rc ines s

Ca rbona te  (C03 -2 )

B j ca rbona te  (HCO?- )

Ca l c i um (Ca )

Ch lo r i de  (C l - )

I r on -D j sso l ved  (Fe )

Magnes ium (Mg)

Manganese (1 '1n )

Po tass jum ( k )

Sod ium (Na )
.  - 2 .

Sul fa te  (S04  - )

Ca t ions  meq/ l

An' i  ons meq/ I

Ca t ion /An ion  Ba lance  ( i l )

No te :  Nega t i ve  S jgn  " - "

S i  te  Not

Access  i  b l  e

o a a

63 .0

82 .  0

648

190
n

4r4
30

9
-0 .02

28
-0 .01

?.46

161

12 .94

11 .91

4 .14

1 .0

8 .62

1068
4 0 6

30.0

646

i68
n

440

26

11
-0 .02

? ^

-0 .01

t v v

140
12.62
' t 2  n q

L . J T

denotes  tha t va lue  i s  less  than .



Sold ie r  Creek  Coa l  ComPanY
H,vdro log ic  Mon i to r ing  Program
Summar ized  Resu l t s  fo r  1988

Sample  S j te  ID :  Spr ing :15

Schedu l  ed  Samp l  e  Mon i ,h Feb May Aug Nov

Sampl e Date

F ' i e l  d  Measuremen ts

F1 ow,  gpm

PH '  un i  t s

Conduc t i  v i  t y ,

Tempera ture ,

Tempera ture ,

u > /  L i l r

Wate ro  F

A i r ' F

Labora tory  Ana lyses ,  n rg / l

To ta l  D isso lved  So l  i ds

Tota l  Hardness
' - ?

Carbona te  (  C03- ' )

B ' i ca rbona te  (HC0r -  )
Ca lc iun r  (Ca)

Ch lo r ide  (C l - )
r  / F  \

I  r on -U ' r  SS0  |  VeO l .  r e  /

Magnes ium (Mg)

Manganese  (Mn)

Po tass jum ( k )

Sod' i  um (  Na )
-  - /  -

Su l f a te  (S04 ' )

Ca t i  ons  meq / l

An ' i  ons meq/  1

Ca t  j  on /An i  on  Ba l  ance  ( i " )

Si te  No t  05 /21 /88

Access  i  b l  e

60 .0

8 .69

614
(nn

60 .  0

U

292

7I

-0 .02

36
-0 .01

1

16

31

/  . l J

6.57

4 .78

08/17  /BB

10.  0
R q 6

618

63.0

80 .  0

? ? a

< t  I

t t

? n n

h l

{

1 n

A A

n  n l- v .  u - t

t

l -o

L L

7 n o

6.52

4 .19

S ' i t e  No t

Access  i  b l  e

Note :  Nega t i ve  S ign  " - "  deno tes  tha t  va lue  i s  less  than .



Sold je r  Creek  Coa l  Company
Hydro i  og ic  Mon i to r ing  Program
Summar ized Resu l ts  fo r  1988

Sample  S i te  ID :  Spr ing  #18

Schedu led  Samp le  Mon th Feb May Aug Nov

Sampl  e  Date

F i  e l  d  Measurements

F1 ow,  gpm

pH,  un i  t s

Conduc t j v i t y ,

Tempe ra tu re ,
Tempera ture ,

us /cm

Wa tero F

A ' i r  o F

Labora tc ry  Ana lyses ,  mg/ l

To ta l  D i  sso l  ved  So l ' i ds

To ta l  Hardness
. - 2

Carbona te  (  C03- ' )

B  j  carbonate  ( f lCOr-  )
.  / ^  \La rc ' r um t r a )

Ch lo r i de  (C l - )

I r on -D i sso l  ved  (Fe )

Magnes ium (Mg)

Manganese  (Mn)

Po tass ium ( k )

Sod jum (Na )
.  - 2 .

Sul  fa te  (  S04  ' )

Ca t jons  meq/ l

An jons  meq/ l

Ca t jon /An ion  Ba lance  (%)

Note :  Nega t i  ve  S j  gn  " - "

S i  te  Not

Access  i  b l  e

05/2r /88 08/17  /88 Si te I ' lot

Access  i  b l  e

60 .0

8 .60

573

65 .0

No F low

324

J L I

0

788

75

3
-0 .0?

34

0 .01

Î

9

16

6 .99

6 ? R

4.  56

deno tes  tha t  va lue  i s  less  than .



Sanrp le  S i te  ID :  Spr ing

So ld je r  Creek  Coa l  Company
Hydro log ic  I ' i on i to r ing  Program
Summar ized  Resu l t s  fo r  1988

#21

Schedu led  Samp le  Mon th Feb May Aug Nov

Samp l  e  Da te

F ie l d  Measu ren ien t s

F1ow,  gpm

pH,  un i  t s

Conduc t j v i t j , .

Tempera tu re ,
Tempe ra tu re ,

us /cm

Watero  F

A i r 'F

Labora to ry  Ana lyses ,  mg/ l

To ta l  D isso l  ved  So l  i ds
Tota l  Hardness

Carbona te  (  co3-2 )

B ica rbona te  (HCO' - )

Ca lc jum (Ca)

Ch l  o r  jde  (C ' l - )

I ron -D ' i sso lved  (Fe)

MaEnes i  um ( l ' ig )
Manganese ( l ' i n  )
Po tass ' ium (k )

Sod ium (Na)

Su l fa te  (S04-2 )

Cat jons  meq/1

An ions  meq/ l

Ca t ion /An ion  Ba lance  (%)

S i te  Not  05 /21 /BB

Access  i  b l  e
08/17  /88 S i te  No t

Access  i  b l  e

100 .  0

8 .79

562
r+1  .  J

49.0

286

241
n

?T9

47

2

0.0?

30
- U .  U I

1

15

8
q q n

-0 .90

11 .5

8 .70

495

56 .0

75 .0

264

250

0

l + o

49

1

c.02
31
- U .  U I

1
1 1
! t

I2

5 .77

5 .20

5 .  20

Note :  Nega t i ve  S ign  " - "  deno tes  tha t  va lue  j s  less  than .



Sold ie r  Creek  Coa l  Company
Hydro l  og ic  Mon i to r ing  Program
Summar ized Resu l ts  fo r  1988

Sample  S i te  ID :  UG-2N ( In -M ine  Ground  Water )

-sciedul  ed Sampl e Mon!b

Samp le  Da te

Fie l  c i  I ' i easurements

Feb May Aug Nov

0?/04 /88 05/18/88 a8/19/88 rr /?r/88

F1ow,  gpm

pH,  un i  t s

Conduc t  j  v i  t y ,

Tempe ra tu re ,
Tempera tu re ,

? 7  q

7 . r t
t424

6? .4

56 .0

{ <

7 n o

r402
63  . 6

56 .0

?  T N
I  .  J V

1 348

7  .50

7362

64 .3

58 .0

us /cm

Watero  F

A ' i r  "F

Labo ra to r y  Ana l yses ,  mg / l

To ta l  D i  sso l  ved  So l  i ds

To ta l  Ha rdness
. - ?

Ca rbcna te  (  C0? - ' )

B j ca rbona te  (HCOr - )

Ca l c i um (Ca )

Ch lo r j ce  (C l - )

I r on -D j sso l ved  (Fe )

Magnes i  um ( l '1g )

Manganese  (Mn)

Po tass jum ( k )

Sod ium (Na )

Su l  f a te  ( s04 -2 )

Ca t j  ons  meq / l

An ions  meq / l

Ca t i on /An ion  Ba l  ance  (7J )

No te :  Nega t i ve  S ign  " - "  deno tes

d. t  o

374
n

642

7t

32

.06

27

190

B4

t o .  J v

15 .50

l .  t Y

tha t  va lue  i s  less  than .



Sample  S i te  ID :  UG-3NBE

Schedu led  Sample  Month

So ld ie r  Creek  Coa l  Company
l fydro log ic  l ' 1on i to r ing  Program
Summar ized Resu l ts  fo r  1988

( ln -Mine  Ground l ^ ja te r )

Feb May Aug

05/ IB /88  08 /19  /88

Nov

Samp le  Da te

Fie l  d  Measurements

F i  ow,  gpm

pH,  un i  t s

Conduc t i v j t y ,

Tempera ture ,

Tempera ture ,

us /cm

Watero  F

A i r  oF

Labo ra to r y  Ana l yses ,  mg / l

To ta l  D i sso l  ved  So l  i ds

To ta l  Ha rdness
- - 2

Carbona te  (CC3- ' )

B  j  carbonate  (  HC0r -  )
.  l ^  \La i c ' r um ( ra l

Ch lo r j de  (C l - )

I  r on -D i  s  so l  i , ed  (  Fe  )

Magnes jum (Mg)

Manganese  (Mn)

Po tass ium ( k )

Sod ium (Na )
n

Sul  fa te  (  S04- ' )

Ca t ions  meq/ l

An ions  meq/ l

Ca t ion /An ' ion  Ba lance  (%)

I t lote :  Negat i  ve Si  gn "  -  "

02/a4/88

50.  0

8 .43

1093
q l  ?

54.0

I I /21 /88

5 .2

7  .97

i14 i

54 .2
( 7 n

t u

8.28

I ' +J5

q 7 n

a o

8.37

1 189
h {  I l

6 6 n

870

312

0

360

r + J

.16

O L

- 0  n 1

16

t u l

185

16.74

15 .09

deno tes  tha t  va lue  i s  less  than .



Sanrp le  S i te  ID :  UG-Shaf t

Schedu led  Sanrp le  Month

So ld ie r  Creek  Coa l  Company
Hydro log ic  Mon j to r ing  Program
Summar ized  Resu l t s  fo r  1988

(  I  n -Mi  ne  Ground l , la te r )

Feb Mav Nov

02/04 /88 05/ 19/ 88

Aug

08/19 /88 rr/n/BeSample  Date

F ie ld  Measurernents

F1ow,  gpm

pH,  un i t s

Conduc t i v i t y ,

Temperature o
Tempera ture ,

us /cm

vra ter - F

A i r  "F

Labcra to ry  Ana lyses ,  mg/ l

To ta  I  D i  s  s  c l  ved  So l  i  ds
Tota l  Hardr ress

. - ?
Carbona ' ,e  (C03- '  )

B i ca rbona te  (HC0r -  )
Ca l c i um (Ca )

Ch lo r i de  (C l - )

I r on -D j sso l ved  (Fe )

Magnes ' i  um (Mg  )

Ma  nga  nese  ( l l n  )

Pc tass ium ( k )

Sod ium (Na )

su l fa te  (so4-2)

Cat ions  meq/1

An ions  meq/ l

Ca t i  on lAn i  on  Ba l  ance  (  %)

Note :  l i ega t i ve  S ' ign  " - "

i0 .  0

6 .88

i  566

46 .3

45 .0

8 .3
h  x <

i 398

47  .2

49 .0

? o

6.82

1  156
q n l

E ?  n

3 . /

6.97

717 3

46  .4
4 P 0

820

616

U

370

120

i5

.02

77

.02

10

73

321

t5 .79

14  .56

4 .05

deno tes  tha t  va lue  i s  less  than .



Schedu led  Samp le  Mon th

Sold ie r  Creek  Coa l  Company
Hydro log ic  Mon j to r jng  Program
Summar ized Resu l ts  fo r  1988

Feb May Aug Nov

Samp le  S j t e  ID :  5 -1  ( | ^ I e l l )

Samp le  Da te Si  te  l io t  05 /21 /BB

Access  i  b l  e

Water  Leve l  MeasurementI  L .

Samp le  S i t e  ID :  10 -2  (h l e l l  )

Samp le  Da te  S i t e  No t

Access ib l e

Water  Leve l  Measurementf r

309 .0 { t t  a

05/2 t /88 0B/17 /BB

7r7.7

0B/17 /88 S i te  No t

Access  i  b l  e

S i  t e  No t

Access  i  b l  e



Sample  S i te  ID :  UG-10E (Water F i rs t  Encountered  on  0a l11 /88)

So ld ie r  Creek  Coa l  ComPanY

Hydro log ic  Mon i to r ing  Program

Sunmarized Resrt i . ts for 1988

Apr May Jun Ju1 Aug Sep Oct Nov

os /18 /sB  06 /22 /BB oB/14 /88  oe /03 /BB IL /2T/88

Dec
Scheduled Sample I ' lonth

Sarnple Date

Field Measurements

Flow, gpn

pH,  un l ts

Conduct lv i t y ,  us /c rn

Temperature, Water oF

Tempera ture ,  A i r  "F

Labora tory  Ana lyses .  mg/ l

T o t a l  D i s s o l v e d  S o l i d s

Tota l  Hardness

Carbonate (CO )

Bicarbonate (HCO )

Ca lc ium (Ca)

C h l o r i d e  ( C l - )

I ron-D isso l .ved  (Fe)

Magnesium (Mg)

Manganese (Mn)

Potass ium (k )

Sod ium (Na)

SuLfa te  (SO )

Cat ions  meq/1

An ions  meq/1

Cation/Anion Balance (e')

Note :  Negat ive  s ign  t t - r t  denotes

Jan Feb

6 2 . 5

8 . 5 5

1464

o / - . L

5 6  . 0

6 2 , 5

B .  3 7

1443

6 2 , 8

5 6 . 0

N/A

8 . 4 0

1t+g6

6 0 . 7

5 7  . O

6 2 . 5 5 5 . 6

8 . 6 1

r496

6 3 . 3

5 9 . 0

8 1 4

) 3 9
46

663
13

- 0 . 0 2

?6
- 0 . 0 1

1.7
302
39
1 6 . 5 1
1 -5 .70

2 . 5 1

9 1 4

1 6 6

0

720

2 2

36

. 0 9
?-7
- 0 . 0 1

I 7

325

t)U

t_8.06
t6 .67
4 . 0 0

thaL  the  va lue  is  less  than.



Sold ie r  Creek  Coa l  Company

Hydro log ic  Mon i to r ing  Progran

Summarized Resul ts for l .9BB

Sample  S i te  fD :  MW-2 (Mine  Water  D ischarge)

Scheduled Sample l lonth Jan Mar ADr Mav

or /22 /88  02 /LO/BB 03lL7 /88 04/22/BB 05/re lBB 06/r7 /88 o7 /27 lBB

Jun Jul Aug Sep O c t

oB/18/BB 09/14/88 10/14/88 ] - r121 lB8 12116l8B

Nov

Sample Date

F ie ld  Measurements

Flow, gpm

pt l ,  un i ts

Conduct iv j . t y ,  us /cm

Temperature, Water "F

Tempera ture ,  A i r  oF

Labora tory  Ana lyses ,  mg/1

Tota l  D isso lved So l ids

Tota l  Suspended So l ids

T o L a l .  S e t t l e a b l  e  S o l i d s / h r

I ron ,  D isso lved (Fe)

I ron ,  To ta l  (Fe)

Manganese (Mn)

0 i1  &  Grease

300 300

8 . 9 0  8 . 7 5

1161 1316

5 7  , O  5 5 . 0

3 5 . 0  2 8 . 0

7LO 768

B 4

- . 1  - 0 . L

0 . 0 5  0 . 0 7

0 . 1 4  0 . 2 5

0 .01 -  0 .02

1 - 1

230

8 . 4 2

1434

46 .2

o n

832

2

- 0 . 1

0 . 5 1

1 . 1 6

0 . 0 1

I

620

8 . 7 0

1 9 3 9

5 1 .  5

32.0

300

8 . 7 5

5 0 . 0

3 2 . 0

300

B .  7 0

7521-

5 9 . 4

5 5  . 0

200

8 . 4 5

1690

5 9 . 9

6 3 . 0

1002

2

- 0 .  1

0 . 1 7

o . 2 3

- 0 . 0 1

- l

200

8 .  B 5

1 5 6 5

5 9 . 0

9 7 6

b

- 0 . l

. 1 1

. 1 3

- 0 . 0 1

- 1

300

8 . 9 0

7479

6 0 . 5

7 8 . 0

8 9 6

r,

- 0 . l

. t 6

. 3 1

. 0 1

- 1

300

B .  B 8

1403

6 1 . 0

7 5 . O

400

8 . 9 2

1208

5 8 .  B

6 3 . 0

300

8 . 9 5

L207

60 .  3

5 3 . 0

LIz6

2

-o.?.

0 . 1 5

0 . 6 9

0 . 0 1

1

1552

42

- 0 . l -

o . 0 6

1 . 9 4

0 . 0 2

1004

4

- n I

0 . 0 4

0 . 3 7

0 . 0 1

1

8 6 0

L

- 0 . 1

1 7

) 7

. 0 1

1

7 6 6

-n 'l

. 0 5

. 0 9

. 0 1

740

B

- 0 . 1

o . L 2

0 . 1 3

- 0 . 0 1

1

Note :  Nega t i ve  s i gn  t t - t t  deno tes tha t  the  va lue  is  l css  than.



Sample  S i .Le  ID: ! lW-1 (Mine L{ater Discharge)

Soldier Creek Coal. ComPany

Hydrologic Moni toring Progran

Summarized Results for 19BB

Mar Apr May Jun Jul Aug SePScheduled Sample Month Jan Feb

Sanp le  Da Le

F ie ld  Measurements

Flow, gpm

pl l ,  un l ts

Conduct iv i t y ,  us /cm

Tetnperature, Water "F

Tempera ture ,  A i r  oF

Labora tory  Ana lyses ,  mg/ l

To ta l  D isso lved So l ids

ToLa l  Suspended So l ic ls

Tota l  Set t leab le  So l ids /h r

I ron ,  D isso lved (Fe)

I r o n ,  T o t a l  ( F e )

Manganese (Mn)

Oi l  &  Grease

No N<;

D i scha rge  D i scha rge

No  No  No

D ischa rge  D i . scha rge  D i scha rg ,e

No  No  No

D isc t r a rge  D l scha rge  D l . scha rge

N o  N o

D i  scha rge  D i scha rge

N t r

D l  scha rgo

No

D t .  scharge:

Note :  Negat ive  s ign  t t - t r  denotes  tha t the  va lue  is  less  than.
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o.1-t

,E( laB\
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