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SC SOLDIER CREEK COAL CO.
Telephone (801 ) 637-6360

It{arch 28, l-989

Ivlr. Lov,'ell P. Bra<ton, Adrn-inistrator
Utah Division of Oil, Gas and l'lining
355 l{est North Ter,ple
3 Triad Center, Suite 350
Salt Lake City, t I I  84180-1203

RE: Annual Report for L988
Soldier Canyon Mine
Aer/007 /0IB

Dearll.A. Braiton:

Enclosed is the 19BB ar'-::ual repor'" for the

Please ccntact nie if ),ou have a::1' qriestions
^..1^*- . :  ! !  ^ 1
5 L]rl L L-t- L La _L .

Q i  n n o r a ' l  r t

Soldier Creek Coal Conoanv

P.O. Box I
Price. Utah 84501

Soliier Car:1'en l':-ne.

or\,ccrrnents concerni:riq this

O**44,L
David G. Spillrnan
I"i5rte Engineer

DGS/1ss
Enclosure



(

COAL I'IINING AND RECI,AUATION OPERATIONS TOR 1988
(Authority II}{C 784)

(l ' lust be subnitted to the Division by March 31, 1989)

State of Utah
Departnent of Natural Resources
Division of 0i1, Gas and ll ining

3 Tr iad  Cent te r ,  Su i te  350
355 l.fest North Temple

Salt  Lake City,  Utah 84180-1203

(801)  s38-s340

Opera tor :

Mine Name:

Mai l - ing  Address :

Conpany Representative :

Permit  Number:

SOLDIER CREEK COAL COMPANY

SOLDIER CANYON MINE

P,O. BOX I, PRICE, UTAH 8450].

MR. R.W. OLSEN. PRESIDENT

ACr/007/018

Date of l lost Recent Permanent Program Permit: Februatg 3, f987

Quant i ty of  Coal  Hined ( tonnage) 1988:

Attach Updated Mine Sequence Map.

8 1 7 . 4 0 2

A1l-  monitor ing act iv i t ies dur ing the report  per iod must be
submi t ted  w i th  th is  repor t  ( inc lud ing ,  bu t  no t  l in i ted  to ) :

A. Sunmarized Water Monitor ing Data

B.  Prec ip i ta t ion  or  Other  C l ina to log ica l  Data

C, Subsidence l loni tor ing Report

D. Vegetat ion Data ( test  p lots)  or  Revegetat ion Success
Monitor ing ( includes inter im and f inal)

E .  Permi t  S t ipu la t ion  Sta tus

d jh
AT57



l{A:rER I'DiiTTOR]NG ]]TOR]V,ATION

A11 water nronitoring actirrities dr:ring 1988 were conducted
accordance with the approved lai:ring and Reclamation Plan.
sunrarized results for each point npnitored and sample site
nElps are enclosed.

The total ground water conswption for
esti:nated as follon's:

1988 due to mininq activities is

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

19BB coal production - 8171402 tons
lrrherent r,roistr:re - 48
Run-of-mine moisture - 6.3P"

2. Itater evaporation .. . .111050,000 Gallons

' l n

The corplete
location

Average hunidity of
Average hunidity of
I'iine ventilation

irrtake air -
ol:aust air -

40s
85r

768,000 cf rn

I{ater discharged frcxn r'.rine 84,4Bi ,  000 Gal l -on

100 ,044 ,000  Ga l l ons
(307 acre-ft)

The areas of active roining for 19BB are sho,nr on the encl-osed mile
proglr-ess r,aps. h'ith the e;ception of the Thrird NorLh Tenth East
develoFirent, grourrC \..'ater inflcrr rrrds rrot considered siErrificalt arrd
t1pical1y aova:iced with the actirre developrent.

O:r Fpril 11, 1968 a fracture zone \'ras encountered in the llnird NortI
Tenth Fast section. fhis fracture was liberating approximatell'
1,000,000 cubic ft, of methane per Cay and in e>(cess of 60 gpn of
grourrd h'ater inftcn,;. Due to the high methane concentt-ations, mining
operations in this area were indefjnitely susl=nded.

Sample site UG-10E was establ-rshed in }4ay to nionitor tle Ttrjrd Ncrth
Tenth East grou:rd u'ater infIo,". The quantity stabilized at 62.5 gptl
until Norzenilcer, when it had decreased to 55.5 gpn. Ittethane l-i-beration
had also decreased significantly by years end. This decrease in both
nrethane ancl rn'ater Uberation is e>pected to continue for scrip tinp.

SLTBS IDNigE I\4)NTTORING

the 1988 subsidence monitoring was carried out in accorda:rce l';i-th the
approved Mining and Reclar,ration Plan. Ttris nronitoring involved the
relurvel,ing of existing control points, as well as the establislurent of
additional control points. Visua1 observations were also nrade during



routine surface actirrities. These visual checks failed to identify any
surface irregiularities'wirich could be attributed to subsidence.

All tlre 19BB subsidence nronitoring was ccrpleted by SoJ-dier Creek Coal
Cc5panlz persorrnel, utilizing t}1e tr-averse method of suneying.
Individual traverses were extended frcnl existing sunrey rrcnunents,
l-ocated be)rond the exlpected Unlits of any subsidence. The horizontal
sr]lf/ey controL has beerr oriented to tl]e State Plane Coordinate System,
Larribelt projection, Central Zotre and all eler,'ations were deterrnined
trigononetricallY.

For:r new subsidence npnitoring points were established dwing 1988.
These points (88-1 SS, 88-2 SS, 88-3 SS and 88-4 SS) were located in

relati6nship to areas scheduled for seconda4' v'ii51r.n. Al-so, t}ese
points sha1l be incorporated j:rto future ar'nual monitorjrg sulr/eys.

As allo,ved gnder the approved subsiderrce rrcnitoring PIan, nonitored
rpirrts vfi.ich harre shcxn'rr-to be stable, over ti:ne, md are not located'near 

active nr-ini-ng operations ney be o-nitteo frcrrr the rou"irre arirrual
nonitoring schedule.- Tl-ierefore, Snilts 14 SS, 43 SS, 50 SS, 54 SS, 109

SS and 110 SS, vftich have sho,n no significant change sjlce 1979 u'ere

cr.dtted frcrn the 1988 subsidence nronitoring activities. Future

nionitoring of these trnirrts shall be conduc"ed o;l a randol basis to
verify tfreir stability. Iiouti:rre aruiual mcnitorirrg of an1' of these
pnirts viould resi.nile if a signifrcant change were detec'"ei Curing randcm
'=.ur 

r.y= or active underground ndning is resrn'red in their rricirrity.

The location of all subsidence points is shcr.'n on the encloseC i9BB

Iii:re progress Map. Al-so t-.l:e 1988 Subsidence I'lonitoring Su,n'rar1z sheet

is enclosed.

\TEGETATION YON TTORING

In accordance rvith the approved lt/.ining ani P.ecla'nation P1an, '"here \^'ere

no vegetation nonitoring activities schecuiec for 1988.

PER}IIT STTPUTATION STATIJS

On Februarlz 3, IgB7, the Dirrision of Oi1, Gas arid I'linlng (DOGU)

approvea u'r.r five year permit, with stipulations. Sol-dier Creek Coal

C'ctrgany has subsequently responded to a1l pernrit stipulations. -
has formd this reiponsJ adeguate to meet the requirerients of all permit

stipul-ations.



I  9BB SURSTDIINCI, ;  I " IONI l 'OI iTNC SIIMMARY

ORIGINAL ESTAI}I,I SIII.]D CONTITOI, ]9BB SURVEY CONTROL

S t a t i o n

Da te

Es tab  1  i .  shed

L979

1979

1 9 7 9

1 9 8 3

l9B3

1983

l-987

1 987

1987

1.987

08 /03 /88

0B i  03 /BB

0B /03 /sB

0B /03/BB

l l l c v a t l o n

6 r 8 7 7 . 0 8

6  r  9 9 9 .  B B

6 , B f i 4 .  l  1 .

6  , 9 1 0 . 9 0

8 r 0 5 2 . 6 0

8  r 0 9 5 .  3 0

6  r 7 7 6 . 0 5

6 , 8 7 3 .  B 9

B , 2 3 8 . 5 6

7 t4BO.42

7 r  2 ,89 .91

7  , 2 8 4 . 2 7

7 r 1 a 9 . 0 7

7 '253. t+2

Da te
Resurveyc<l

08 /?.s /88

ou /26 /88

oB | 7.5 IBB

0B/7.s/BB

1.0 /13 /88

10 /13 /88

oB /2s lB8

oB/ 2s /88

1o/13 /BB

10/r3 l88

Eleva t lon

6 , 8 7 7  , 0 9

6 , 9 9 9 .  8 1

6 ,  864 .09

6,93O.9?,

8 r 0 5 2 . 5 0

B , 0 9 4 . 9 5

6  1 7 7 6 . 2 3

6  r B 7 3 .  7 0

8 1238.62

7 , 4 8 0 .  3 2

Change In
E leva t lon

+0 .01

-0 .07

-0 .  02

+0 .02

-0. t-0

-0.  35

+0 .18

- 0 . 1 9

+0 .06

-0 .10

Coord  lna  tcs

N o r t h  E a s t

15  SS

36 SS

106 SS

3044

3046

3055

8 7 - 0  S S

B 7 - 1  S S

8 7 - 2  S S

8 7 - 4 7  S S

88-1  SS

8 B - 2  S S

8 8 - 3  S S

BB-4 SS

499 ,046 .40

504 ,7 27. .47

502 ,400 .  01

503  ,050  .  26

5 0 3 , 8 9 6 . 6 1

5O5 1967 .71

5 0 0 , 2 4 3 . 5 5

5 0 1 . r 3 6 7 . 6 5

5O4,562.64

5 0 2 , 1 8 4 . 6 1

504,829.39

505,12-9.62

5 0 5  , 3 7 9 . 3 1

5 0 3 , 9 3 9 . 3 5

2 , 2 5 0 , L 9 8  . 6 2

2,2-5r1483.38

?.  ,? .5117.38 .O7.

2 , ? . 5 1  , 4 2 3 . 3 0

2,2 ,54  ,502,5 t+

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

7 . , 7 . 5 0  , 5 8 2 . b 3

2.  ,751.  ,07  3  .81 .

2  r? .46  r925.65

2 1254 ,O7r .7O

2 1250,202.L7

2 r25O,629 .44

2r25LrA41 ,87

2,250,566.16
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SOTDIER CREM( COAL @{PAI\TY
IIYDRO]'GIC }S{IIORTNG PROGRAI"T

SI]MI'ARIZED RESULTS F'OR 1988



Solc i ie r  Creek  Coa l  Company
Hydro log ic  I ' i on i to r ing  Program
Summar ized Resu l ts  fo r  1988

Sample  S i te  ID :  G-1  (Upper  So ld ie r  Creek)

Schedu led  Sample  Month Feb May

0s/19/88Sample  Da te 02/26/BB

F ie ld  Measurements

NovAug

0B/ 18/88 7r/27 /88

N/A

9.20

I 060

32 .0

30 .0

5 .2

F low,  gpm

pH,  un i t s

Conduc t i v i t y ,  us / cm

Tenpera tu re ,  l , Ja te roF

Tempera tu re ,  A i r  "F

D i  sso l  ved  0xygen ,  pp i l

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

To r -a l  D i sso l ved  So l  i ds

Tc ta l  Suspended  So l  ' i d s

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

Tota l  l ' ia rc iness
^ - . - L - - - a -  t " n  - 2  ILa rDonate  I  tL '3  )

B ica rbona te  (HC0r -  )

Ca l c i um (Ca )

Ch lo r j de  (C l - )

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

Magnes ium (Mg)

Manganese  (Mn)

Po tass ium ( k )

Sod ium ( l { a )
. -',) -

Su l f a te  (S04 ' )

0 i l  &  Grease

Ca t i ons  meq / l

An ions  meq / l

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

414

i88
-0 .  i

?84

0
^ 4 6
5 U d

43

i1

0 .08

43

0 .01
4
t

56

d b

-1

8 .19

8 .27
-0 .49

va lue  i s  less  than .

N/A

8 .80

849

34  .8

50 .0

6 .5

43 i

9 .02

744

58 .8

63 .0

6 .0

67

9 .07

8E1

B1 .0

80 .0
6 0

4s8
6

-0 .4

z 1 6

0

24
18

.09
4 1

0.  01

L

111

51
-1

9  .50

8 .66

4 .63

5?4

828

267

\J

388
l 1
- T

16

0.02

40
-0 .01

I

110

60
-1

10 .20

9 .47

3 .7 t

656

40
- n 1

? 4 A

0

478

48

27
-0 .02

55
-0 .01

i

146

138
-1

1 ?  ? A

73.21

0 .56

Note :  Nega t i ve  S ign  " - "  deno tes  tha t



Sampl  e  S ' i te  ID :  G-2  (Upper  P ine

Schedu led  Samp le  I ' i on th

Sold ie r  Creek  Coa l  Company
H-vdrol  og i  c Mon i  tor i  ng Program
Summar ized Resu l ts  fo r  i988

Creek  )

Feb May Aug Nov

Samp le  Da"e

F ie ld  Measurements

F iow ,  gpn

pH,  un i  t s

Conduc t i v i t y ,  us l cm

Ternperature,  I , ia ter"  F

Tempera iu r -e ,  A i r  oF

D i  sso l  vec j  0xygen .  ppm

Labc ra t c r : . '  l na  l y ses ,  mg / l

To ta  I  D i  s  so l  ved  So l  i  Cs

To ta  I  Sus  p  ended  So l  ' i ds

To ta l  Se t t l eab le  So l  i c i s / h r

To t .a l  Ha r iness
. - ?

Ca rbona te  (  c03- '  )
B ica rbonare  (HC03- )

,  l ^  \Larc ' l um ( ta )

Ch lo r ide  (C t - I

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

Magnes' iur '  ( l '19)

Manganese  ( l l n )

Po tass ium (k )

Sod i urn ( l,Ja )
Su l fa te  (S04-2 )

0 ' i l  &  Grease

Cat ' ions  meq/1

An ions  meq/ l

Ca t ion /An ion  Ba lance  (? , )

S i te  Not  05 /19 /88

Access ib le

871

8 .70

526

48

o l

5.2

276

94
-0 .  i

?82

U

258

67

2

0.  06

28

0 .  01

I

t2
19

1

6.?0

5 .6 i

5 .00

0B/17 /88 S i te  No t
Access  i  bJ  e

? n

q ? 4

439

67

85

4.5

?30
-2

-0 .  i

217

U

1U4

4t

-0 .02

t 6

-0 .01

I

14

I2
't

6 n ' l

4 .12

6 .26

Note :  I ' l ega t i ve  S ign  " - "  deno tes  tha t  va lue  i s  less  than .



Sold ie r  Creek  Coa l  Company
l lydrol  og' ic l '1oni  tor i  ng Program
Summar ized Resu l ts  fo r  19BB

Sample  S i te  ID :  G-5  (Lovre r  So ld ie r  Creek)

Schedul  ed Sampl  e l ' ' ionth Feb

Sample  Date

F ie ld  l ' l easurements

F1ow,  gpm

pH,  un ' i t s

Conduc t ' i v i t y ,  us lcm
Tempera ture ,  l , la te r "F

Tempera tu re ,  A i r  oF

Di  s_so l  ved  Oxygen,  ppm

Labora t ,o rJ '  Fna lyses ,  mg l l

To ta l  D isso l  ved  So l  i ds
To ta l  Suspended  So l ' i ds

To ta l  Se t t leab le  So l ' iCs /h r
Tota l  l Jardness

Carbona te  (C03-2 )

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

Ch l  o r i  c ie  (Ct  -  I
i ron -D isso lved  (Fe)

l ' ' iagnes i  um (Mg )
Manganese  (Mn)

Potass ium (k )

Sod ium (Na)

Su l fa te  (S04-2 )

0 i l  &  Grease

Cat ' ions  meq/1

An jons  meq/1

Cat ion /An ' ion  Ba l  ance ( i l )

May Aug Nov

02/26/88 as/?a/88 a8/n/88 t l /27 /88

N/R

8.  75

t429

46 .6

50 .  0

d . 1

8?6

I  l u

- u .  t

295

0
q t l

148

0.07

50

0 .01

9

2r8
1t7
-1

15 .73

14.84

2 .91

3  ,596
8 .86

702

43  .5

43

9 .2

5 0 q

70
-0 .2

275

0

288

46

16

0.  04

39

0 .  01

46

62
-1

7  .60

7  .51

0 .  60

206
Q  0 1

1 164

72 .0

916
o ? n
J  .  J W

1125

43.  5
? 6 n

q q

b66

8
- t  |  /

?17

0

460

?6
^ 1
J T

0.  05
? 7

0.  01

15

i99

105
-1

13  .48

7? .27

4 .70

692
I F \

-0 .  I

i 95
t l

500

19

.  i6

J O

-0 .01

14

222

BB
-1

14 .03

i3 .11
{  1 V

Note :  Nega t i ve  S ign denotes  tha t  va lue  i s  less  than .



Sold ie r  Creek  Coa l  Company
Hydro l  og ic  Mcn ' i to r ing  Program
Summarized Resul  ts f  or  198.8

San:p l  e  S i  te  I  D :  Spr i  ng  #3

lq ledu led  Sampie  Month May Aug NovFeb

Sample  Date

Fi  e l  d l ' ' ieasurenents

F1ow,  gpm

pH,  un i t s

Conduc t i v i t l , ,

Tempera ture ,

Tempera ture ,

us/cm
l , ' la teroF

A i r  oF

Labcra to ry  Ana lyses ,  mg/ l

To ta l  D issc lved  So l  i ds
To ta l  Hardness

Carbona te  (c03-2 )

B ica rbona te  (HCO3-  )
Ca lc ium (Ca)

Ch lo r jde  (C t -1

I  ron-D j  s  so l  ved  (  Fe  )
Magnes ium ( l ' l g )

Manganese  (Mn)

Potass ium (k )

Sod ium (Na)

su l  fa te  (S04-2 )

Cat ions  meq/1

An ions  meq/1

Cat ion /An ion  Ba lance  (%)

Sf te l lot  05/21/88

Access ib ' l e

No Fl  ow

08/18/88 t l /?7 /88

No Fl  ow No Fl  ow

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



Sold ie r
llyd ro 1 og'i c

Creek  Coa l  Company
Mon i to r ing  Program

Sample  S ' i te  ID :  Spr ing  #4

Schedu led  Sample  Month

Summar i  zed Resu l t s  fo r  1988

Feb May Aug

Sample  Date

F ' ie l  d  Measurements

F1 ow,  gpm

pH,  un i t s

Conduc t i v i t y ,

Ternperature,

Ternperature,

us /cm

ltater"  F

A i r  oF

Labora to ry  Ana lyses ,  mg/ l

To ta l  D isso l  ved  So l  i ds

Tota l  Hardness
- ?

Carbona te  (  C03- ' )

B ica rbona te  (HC0r - )

Ca lc ium (Ca)

Ch lo r ide  (C l - )

I ron -D isso lved  (Fe)

Magnes ' i  um (Mg )

Manganese  (Mn)

Potass ium (k )

Sod ium (Na)
.  - / -

Su l f a te  (S04  - )

Ca t i ons  meq / l

An ions  meq / l

Ca t i on /An ' i on  Ba lance  (%)

No te :  Nega t ' i ve  S jgn  " - "

?58
/ < u

0

??9

4I
a1

0.  04

5/.

0.  01

1

t l

I b

6 4 5

5.00
4  ? 1

va lue  i s  less  than .

S i te  No t

Access ib le

0s/21/88

1 E  n

8.97

522

43 .  1

42 .0

08/ t7  /88

2.5
8.96

556

64 .0

73  .0

S i te  No t

Access ib le

272

234

0

240

41
6

0.  06

J I

-0 .01

1

25

i6

5 .80

5 .?8

4 .69

denotes  tha t



Sold ie r  Creek  Coa l  Company
l lydro l  og ic  Mon i to r ing  program
Sumnar ized Resu l ts  fo r  1988

Sample  S i te  ID :  Spr ing ;5

Schedu led  Sarnp le  Month Feb l ' ' lay Aug

05/20/8E 08/78/88Samp le  Da te

F ie ld  Measurements

F ' low,  gpm

pH ,  un i  t s

Conduct ' i v i t1 ,

Tempera ture ,

Ten-,perature,

,  us /cm

l, iateroF

A i r  o F

Labora tory  F , Ia lyses ,  mE/ l

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

. - ?
Carbona te  (CC3- ' )

B jca rbona te  (HC0r -  )
Ca lc ium (Ca)

Ch lo r ide  (C l - )

I  ron-D ' isso l  ved  (  Fe)
Magnes ium (1"19)

Manganese ( l ' ' i n )

Po tass ium (k )

Sod ium (Na)

Su l fa te  (s04-2 )

Cat i  ons  meq/1

An ions  meq/ l

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

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

S i te  No t

Access ib l e

?65.A

8 .  B0

578

54  .0

59 .0

? n a

299

0

?60

67

6
-0 .02

3Z

0.  0 i
1
.L

1 5

35

6.66

6 .  i0

4.s9

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

Nov

S i te  No t

Access  i  b l  e

15.0

8 .  55

549

65 .0

80 .0

346

304

0
( t 4

66

6

0.02

34

.01

2

?0

37

7 .02

6 .43

4 .39



Sold ie r  Creek  Coa l  Company
Hydrol  ogi  c l , ' ioni  tor i  ng Progranr
Summar ized Resu l ts  fo r  1 .988

Sample  S i te  ID :  Spr ing  #8

Schedul ed Sampl e I ' ionth Feb May Aug Nov

Sample  Date S' i te l , lot  05/21/BB

Access  i  b l  e

18 .3

9 . t7
6 7 n

45.0

43 .0

08/17  /88

8 .75
h h  {

63.0
7 ?  n

304
( J t

n

266
< u

I

n  1 n

n  n l

I

34

2t

6 .26

5 .82

3 .  64

S i te  No t

Access  i  b l  e

F ie l  d  Measuren" ,en ts

F1ow,  opm

pH,  un i t s

Conduc t i v i t y ,

Tempera ture ,

Tempera ture ,

us /cm

I, latero F

A i r  oF

Labora to ry  Ana lyses ,  mq/ l

To ta  I  D i  s  so l  veC So l  i  ds
To ta l  Hardness

Carbona te  (c03-2 )

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

Ch lo r ide  (C l - )

I ron -D isso lved  (Fe)

Magnes ium ( l '19)

Manganese  (Mn)

Potass jum (k )

Sod ium (Na)

Su l fa te  (s04-2 )

Cat ions  neq/1

An jons  meq/ l

Ca t ion /An ion  Ba lance  (7J )

Note :  Nega t i ve  S ign  " - "  deno tes  tha t  va Iue

( + r

n

265
{ 4

L+

- v . u l

J b

n  n ' l

'l
L

a 1

25

6.?9

5 .94

? .86

is  less  than .



So' ld ' ier  Creek Coal Ccnrpany
l ' lydrol  ogi  c I ' ioni  tcr ing Prcgram
Summar ized  Resu l t s  fo r  1988

Sarnp l  e  S i  te  I  D :  Spr i  ng  #  10

Scheduled Sar lp le  Month Feb l '1ay Aug

Sample  Date S i te  No t

Access ib ' l e

as/21/88 08/ 18/88 11/27 /88

F ie l  d  Measurements

F i  ow,  gpm

pH ,  un' i  ts

Conduct i  v i  t5 '

Tempera ture ,

Tempera ture ,

,  us /cm

I,ia ter " F

A i r  oF

?n

7 .85

888
A ? N

82.0

648

190

0

414

30

9
-0 .02

t 6

-0 .0 i

J

206

161

r2 .94

11 .91

4 .14

1 .0

8 .62

1 068

40 .  5

30 .0

646

168

0

440

t o

l 1

- u . v t

25
-0 .0 i

L V Y

140

t? .62

72.45

?.3r

Labora to ry  Ana lyses ,  mg/ l

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

Tota l  Harc iness

Carbona te  (c03-2 )

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

Ch lo r ide  (C l - )

I ron -D isso lved  (Fe)

Magnes ium (Mg)

Manganese ( l ' l n )

Po tass ium (k )

Sod ium (Na)

Su l  fa te  (  S04-2  )
Ca t ions  meq/ l

An ions  n ieq /1

Cat i  on lAn i  on  Ba l  ance  (%)

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



Sold ie r  Creek  Coa l  ComPanY
Hydrol  og' ic Morr i  tor i  ng Program
Sunmar izeC Resu l ts  fo r  1988

Sample  S j te  ID :  Spr ing :15

Schedu led  Sample  Month Feb May

Sampl e Date S i te  Not  05 /21 /8e

Access ib le

F ' ie ld  Measurements

Aug

08/77  /88 S i te  No t

Access  i  b l  e

F1 ow,  gpm

pH,  un i t s

Conduc t i  v i  t y ,

Tempera ture ,

Tempera ture ,

u s /cm
l , , la teroF

A i r ' F

60.0

8 .69

614

50 .0

60 .  0

10 .0
a o (

618

63.0

80 .0

Labora tc ry  Ana lyses ,  n ig / l

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

To ta l  Hardness
. - 2

Carbona te  (C03- .  )
B ' i carbonate  (HC03-  )
Ca lc ' i un r  (Ca)

Ch lo r ide  (C l - )

I  ron -D i  sso l  ved  (  Fe)

MaEnes ium (Mg)

Manganese  (Mn)

Potass ium (k )

Sod ium (Na)
6- / -

Su l fa te  (S04  " )

Ca t ions  meq/ l

An ions  meq/ l

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

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

356

325

0

292
t l
I I

a

-0 .02
< h

-0  .01

1

16

31

7  .23

6 .57

4 .78

tha t  va lue  i s  less  than .

? ? q

317

0

300

61

. i0

40
-0 .01

2

i6

2 I

7  .09

6 .52

4 .19

denotes



So' l  d j  er  Creek Coa I  Company
Hydro l  og ic  Mon i to r jng  Program
Summar izeC Resu l t s  fo r  1988

Sarnp le  S i te  ID :  Spr ing  #18

Schedu led  Sample  Month Feb May

05/21 /88Sample  Date S i te l iot

Access  i  b l  e

F ie ld  l ' 4easurements

Aug Nov

08/17 /BB Si te I ' lot

Access ib le

No Fl  owFlow,  gpm

pH ,  un i  t s

Conduc t i  v i  t y ,

Ternpera ture ,

Tempera ture ,

us /cm

l l a t e r o F

A ] r  - F

60.  0

8 .60

62 .5

65 .0

,1( +

3?7

0

288

75
{

-0 .  02
2 A

0.  01

I

9

16

o.  vv

b . J b

4.  56

is  less  than .

Labo ra t c r y  Ana l yses ,  mg / l

To ta l  D i  ssc l  ved  So l  ' i d s

Tota l  Hardness

Carbona te  (  COf

B icarbona ls  (HC03-  )
Ca lc ium (Ca)

Ch l  o r ide  (C l  -  )
i  ron -D j  sso l  ved  (  Fe)

Magnes ium (Mg)

Manganese  (Mn)

Potass jum (k )

Sod ium (Na)
.  - 2 .

Sul fa te  (S01  - )

Ca t ions  meq/1

An ions  meq/ l

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

2)

Negat i ve  S ign  " - "  deno tes  tha t  va lue



Sanrpl  e Si  te I  D: Spr i  ng

hedu led  Sample  Month

So ld ie r  Creek  Coa l  Company
Hydro' logi  c I ' ioni  tcr i  ng Program
Summar ized  Resu l t s  fo r  1988

#27

Feb May Aug

0s/21/88 08/17/88

Sc Nov

Si te I ' lot

Access i  b l  e

Sample  Da te

F ie l  d  Heasuren ien ts

Fiow,  gpm

pH,  un i  t s

Conduc t i v i t l , ,

Tempera ture ,

Tempe ra t  u re ,

us /cn

I .JateroF

A i r  oF

Labora to ry  Ana lyses ,  mg/ l

To ta l  D isso lved  So l  i ds

Tota l  Hardness
. - ?

Carbona te  (C03- ' )

B ica rbona te  (HCO' -  )
Ca lc ' i um (Ca)

Ch l  o r i  c ie  (Cf  -  I
I  l ;  \

l ron -u lss0 lve0  ( ie l

Magnes i unr (f, lg )
Manganese ( l t in )

Po tass ' ium (k )

SoC' i  um ( Na )
Su l fa te  (S04-2 )

Cat ions  meq/1

An ions  meq/ l

Cat i  on /An ' ion  Ba ' lance (96)

S i te  No t

Access  i  b l  e

100 .0

8 .79

562

41  .5

49 .0

286

241

0

219

17

?

0.02

30
-0 .01

i
1 t r

8

5.  50

5 .60
-0 .90

1 1  R
J . l , . . J

8.70

495
q 6 n

7s.  0

264

250

0

246

49

1

0.  02

J I

-0 .01

1

t /

I2

5  .77

5 .20

5 .  20

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



Sold ie r  Creek  Coa j  Company
Hydro log ic  Mon i to r ing  Frograrn
Sumnrar ized  Resu l ts  fo r  1988

Sampl  e  S ' i te  ID :  UG-2N( In-Mine'  Ground t , later)

$! edu led  Samp le  Mon th Feb May Auq Nov

02/04 /88 0s/ 18/88 08/ 19/88 11/21/EeSample  Date

F ie lc i  I ' i easurements

F ' low,  gpm

pH,  un i t s

Conduc t i v i t y ,

Tempera ture ,

Tempera ture ,

37 .5

7  .11

1424

62.4

s6.0

33.3

7  .49

1402

63  .6

56 .0

33 .3

7.s0
I  348

63  .9

58 .0

? ? ?

7.  s0
7362

64.3

58 .0

us / cn,

[ ,Jater 'F

A i r  'F

Labora to ry  Ana lyses ,  mEi  I

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

Carbcna te  (c03-2 )

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

Ch lo r ide  (C l - )

I ron -D isso lved  (Fe)

Magnes l  un  ( l4g  )
Manganese  ( l4n )

Po tass ' ium (k )

Sod ium (Na)

Su l fa te  (S04-2 )

Cat ions  meq/1

Ani ons meq/ ' l

Ca t ion /An ion  Ba lance  (7 " )

8 i6

5 t 4

0

642

7I

32

4€)
n 6

2t

i90

84

i6 .39

15 .50

2 .79

I ' l o te :  l i ega t i ve  S ign  " - "  deno tes  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 lydrol  ogic I ' ion' i tor ing Program
Summar ized Resu l ts  fo r  1988

(  I  n -Mi  ne  Ground tJa ter  )

Feb May Aug

a2/44/88 0sl 18/88 08/19 /88 t t /21 /88Sample  Date

F ie ld  Measurements

F1 ow,  gpm

pH,  un i t s

Conduct i  v ' i t y ,

Tempera ture ,
Tempera ture ,

us /cm

WateroF

A, i  r  '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 ' i carbonate  (HC0, -  )
Ca lc ium (Ca)

Ch lo r ide  (C t -1

I ron-D isso lved  (Fe)

Magnes ium (Mg)

Manganese  (Mn)

Potass ium (k )

Sod ium (Na)

su t  fa te  (so4-2 )

Cat i  ons  r re  q /1

An ions  meq/ l

Ca t ion /An ion  Ba lance  (%)

Note :  Negat ive  S ign  " - "  denotes  tha t  va lue  is

50 .  0

8 .  43

1093

51  .3

54 .0

5 .2

7  .91

I  141

s4.2
57 .0

7 .4

8 .28
' l a 1 q

EE, &

57 .0

870

372

0

360
A 1
, t

1 .+J

t h

6?
-0 .01

16

I U L

185

16.74

i5 .09

5 .  18

8 .9

8 .  37

1 189

53  .0

55 .0

1  ess t han .



Scrldier Creek Coal Conipany
Hydro log ic  Mon i to r ing  Program
Surnn,ar ized  Resu l ts  fo r  i988

Sanrp l  e  S i  te  I  D :  UG-Shaf  t

Schedu l  ed  Sarnp l  e  Month

( i  n - l ' l i ne  Grcund

Feb

I,la ter )

May Aug Nov

Sample  Date

F ie ld  Measurements

F low,  gpm

pH,  un i  t s

Conduct i  v ' i t ; , ,  us /cm
Temperature,  l , latero F
Tempera tu re ,  A i r  'F

02/04/88 0s/19/EB 08/19/88 rt/23/88

Labcra tory A.na I  ys es ,  mg/ I

To ta l  D i  ssc l  vec i  So l  i  ds
Tota l  Hardr iess

Carbona te  (C03-2 )

B i  ca  rbona te  (  HCO' -  )
Ca lc iun :  (Ca)

Ch l  o r ide  (C l  - )

I ron -D isso lved  (Fe)

Magnes jum (Mg)

Manganese (Mn)

Pc tass ium (k )

Sod ium (Na)

Sut fa te  (s04-2 )

Cat ions  meq/ l

An ions  meq/ l

Ca t ion /An ion  Ba lance  (%)

Note :  Nega t i ve  S ign  " - "

i0 .0

6 .88

1 566

46 .3

45 .  0

8 .3

6 .83

1398

47 .2

49.0

? q

6.82

1  156

50 .  I

53 .0

e20
616

0

370

120
1 q

.02

10

73

3ZI

t5 .79

i4  .56

4 .05

3 .7

6 .97

I  173

46.4

48 .0

deno tes  tha t  va lue is  less  than .



Sold je r  Creek  Coa l  Co-nrpany
Hydro l  og ic  Mon i to r ing  Program
Summar ized Resu l  ts  fo r  198,8

Schedul  ed Sarnpl  e l ' lonth Feb l ' lay Aug Nov

Sample  S i te  ID :  5 -1  (We l l )

Sample  Date  S ' i te  l io t  05 /21 /88  0B/ I7  /88  S j te  Not

Access ib le  Access ' ib le

l ra ter  Level  l t ' ieasurement ,  f t . 309.0  31 i .5

Sampl  e  S i te  ID :  10-2  (he l  I  )

Sample  Date  S i  te  Not  A5/n /8e  08 /17  /88  S i te  I ' l o t

Access ib le  Access ibJe

Wate r  Leve l  l i i easu remen t ,  f t . 71s .9  7  77 .7



Sample  S l te  fD :  UG-10E (Watcr  F i rs t Encountered  on  0A/11/BB)

Schedu led  Sample  Mon lh M a r

So l< l  le r  Creek  Con l  ( iomp; tny

l l y d r o l o g l c  M o n l . L o r i n g  l ) r o g r n m

Summar lzed Resu l  ts  fo r  19BB

Arrr May Jun Jr r ' l  A t tg  Sep Oct Nov

0s l18 /BB  06 /27 . lBB oB/74 /88  0e /03 /88 t1./2J./88

Jan Dec

Sample  Date

F ie ld  Measurenents

Flow, gpm

pH,  un l ts

Conduct iv l t y ,  us /cm

Temperature, Water "F

Tempera ture ,  A i r  "F

L a b o r a t o r y  A n a l y s e s .  m 8 / 1

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

Tota l  l la rdness

Carbonate  (Co )

Bicarbonate (HCo )

Ca lc tum (Ca)

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

I ron-D issoJ .ved (Fe)

Magnesium (Mg)

Manganesc  (Mn)

Potass lum (k )

Sodlum (Na)

Su l fa te  (SO )

Cat lons  meq/ l

An lons  meq/1

Catlon/Anlon Balance (9o)

Note :  Negat ive  s lgn  t t - t t

62 .5

8 . 5 5

1.46tt

6 7 - . 7 -

5 6  . 0

62 ,5

8 . 3 7

1,443

6? - .8

5 6 . 0

N/A

8 . 4 0

L496

60.7

5 7 . 0

6 2 , 5 5 : . 5

8 . 6 1

1496

6 3 . 3

5 9 . 0

83/r

1 3 9
4(;

6 6 3

1 3

? 5
-o.o?.
?(,
-0.0, t .
' t7

30?.
39
1_6.  51
t_5.  70

? . 5 1 .

914
1 6 6

0
720

2 2
36

. 0 9
1 1

- 0 . 0 1
1 t

325
60
1"8.06
1 6 . 6 7
4 . 0 0

denotes  tha t t h e  v a l u e  i s  l e s s  t h a n .



SoldJer  Crcok  Coa l  Company

l lvdro log lc  Mon lLor ing ,  Prog- ram

Summar lzed Resu l  ts  fo r  l .9BB

Sample  S l te  ID :  MW-2 (Mine  b la te r  D ischarge)

Sc l re t lu led  Sample  f lon t l t

Sample Date

Fleld Measurements

M a r Apr May .!un . lu I  Attg Sep O c t

oL/22lBB 02/10/88 03l17IBB 06l?-2/BB 05/19/88 06/17/88 O7l?.1158 0S/18/BB 09/1r+188 1,0/14l88 rL l27lS8 72l ] -6 l88

DecNovFcbJan

Flow, gpn

p l l ,  un l  t s

Conduc t lvi ty,

Tempera ture ,

Temperature,

us  /cm

WaLer  "F

A l r  o F

LaboraLory Anal.Yses t rE! l

To ta l  D lsso lved So l ids

Tota l  Suspended So l ids

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

I ron ,  D lsso lved (Fe)

I ron ,  Io ta l  (Fe)

Manganese (Mn)

Ol1  & Grease

230

8 , 4 2 -

1434

I + 6 . 2

9 . 0

832

- 0 . 1

L . 1 5

0 . 0 1

l_

620

8 . 7 0

I  9 1 9

5 1 . 5

32.0

300

6 .  t J

I7 2.5

5 0 . 0

3? - .O

L552

47-

- 0 .  1

0 . 0 6

L . 9 4

0 . 0 2

I

300

B .  7 0

1521

59.4

5 5 . 0

2-00

8 . 4 5

t .690

5 9 . 9

6 3 . 0

1002-

- 0 . 1

0 .  1 7

o . 2 3

- 0 . 0 1

- l

?.00

8 . 8 5

156  5

5 9 . 0

7 5  . 0

9 7 6

6

- 0 .  I

. r t

. 1 3

-0 .01 .

-1

300

8 . 9 0

) u 7 9

6 0 . 5

7 8 . 0

896

6

- 0 . l

. 1 5

. 3 1

.01 .

- 1

300

B . 8 8

1403

6 1 . 0

7 5  . 0

8 6 0

J

- 0 . 1

. 1 7

. 2 1

, 0 1

1

400

8 . 9 2

1208

5 8 .  B

6 3 . 0

300

8 . 9 5

L207

60 .  3

6 3 . 0

LJ.26

?-

-0 ,? .

0 .  1 5

0 . 6 9

0 . 0 1

I

1004

4

- 0 . 1

0 . 0 4

o  , 3 7

0 .01 ,

t

766

- 2

- 0 . 1

.05

, 0 9

. 0 1

2

740

8

- 0 .  L

0 .  12

0 . 1 3

-0.01"

I

300 300

8 .  9 0  8 .  7 5

11 .61  1316

5 7 , 0  5 5 . 0

35 .0  28 .O

710 768

8 4

- . 1 -  - 0 . 1 .

0 . 0 5  0 . 0 7

0 . 1 4  0 . 2 5

0 . 0 1  0 . 0 2

1 - 1

Negat ive  s lgn  t t - t t  denotes tha t the  va lue  ls  le .ss  than.



Sold le r  Crcek  Coa l .  Company

Hyt l ro log lc  Mon i  to r ing  Program

Summar ized Resu l ts  fo r  1988

Sample  S i te  ID :  MW- l

Scheduled Sanple Month

(Mlne l . later D ischarge)

Jan Feb

No No

D ischa rge  D i scha rge

l-14 r r\pr May Jrrn _ Atrg Sep

No  No

D ischa rge  D l scha rge

No

D i  schrrrgc

J u l

No

D I  s cha  rge

No  No  No

D lscha rge  D l  scha rge  D i scha rge

Sample  Date

Fleld Measurernents

Flow, gpm

pl l ,  un l ts

Conduct lv l t y ,  us /cm

temperature, Water oF

Iemperature, Air oF

Lrbora lo ry  Ana lyses .  ng /1

Io ta l  D lsso lved So l lds

Io ta l  Suspended So l ids

Tota l  Set t leab le  So1 lds /hr

I ron ,  D isso lved (Fe)

f ron ,  To ta l  (Fe)

Manganese (Mn)

Oil  & Grease

No No  No

D lscha rge  D l scha rge  D l scha rgc

Note !  Negat lve  s lgn  t t - t t  denotes  tha t  the  va lue  ls  less  than.
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