






































Well RM-1 was sampled quarterly as soon as it contained
enough water. The same chemical constituents were sampled as in
the monthly surface-water samples (appendix 10). A PVC plastic
point sampler was used to bail and sample the water. Well RM-2
is to be sampled when the water level rises sufficiently.

Three other wells (designated SS-wells) were drilled, one
next to each RM-well, into the sandstone ceiling above the coal
(fig. 3). The SS-wells were periodically measured to detect
ground water in the sandstone unit above the top of the coal.
No water above the top of the coal was detected.

The "Old House Well", a domestic well about 200 feet east of
mine entrance 90B (fig. 3), taps the sandstone below the coal.
This well was sampled to determine the ground-water quality below
the coal and underclay:; it is to be sampled in the future to
detect any leakage from the mine pool into the lower sandstone
unit.

Mine Entrances, Seeps, and Drains

Before construction of the clay dike, the area between mine
entrances 7 and 84 contained many springs and seeps and about 30
mine entrances (fig. 2). Nearly all acid drainage into Big Four
Hollow Creek came from those mine entrances. They were inspected
at least quarterly. Water seeping from mine entrances 88 and 89A
was sampled before the clay dike was placed and the mine complex
closed in November 1979. Water-quality data from three sites are
tabulated in appendixes 13 and 14.

During dike construction, toe drains were installed on the
outside edge of the clay dike to drain seepage. Outflows near
selected mine entrances 5 and 89A were sampled after October
1979; data are included in appendixes 13 and 14. Mine entrance
90B was sampled after April 1980, when built-in weep holes began
flowing. (See appendix 15.)

Seeps 15 and 16 (fig. 2) were sampled to obtain antecedent
data. Results are given in appendixes 11 and 12, respectively.
These seeps will be observed and sampled again yearly for compar-
ison if the project continues.

Precipitation

A recording rain gage was installed at Sandy Run near Lake
Hope (station 03201600), on May 17, 1979. Appendix 16 lists the
amounts of rain collected, in inches per day, from May 17, 1979
to Sept. 30, 1980.



RESULTS

Data collected by private consultants in 1970 and 1971 near
the mouth of Big Four Hollow Creek (station 03201700) showed an
average pH of 3.1 (calculated from mean hydrogen-ion concentra-
tion, in moles per liter) and a pH range of 2.7 to 4.8. The
estimated sulfate load was 1,000 1b/d (pounds per day), and the
estimated iron load was 100 1b/d (Stanley Consultants, 1971).

Data collected at the same site before construction of the
dike in 1979 showed a daily mean pH range of 3.4 to 5.4, averag-
ing 3.7, and a daily mean specific-conductance range of 160 to
600 ymho/cm (micromhos per centimeter at 25 degrees Celsius),
averaging 400 pmho/cm. The data also indicated a sulfate load
of 1,000 1b/d as before, but a decreased iron load of 50 1b/d.

All mine entrances and nearly all seeps stopped flowing
after construction of the clay dike, except around mine entrance
84 (fig. 2) and upstream from Big Four Hollow Road along Mine 88
Hollow tributary (fig. 3).

Data from November 2, 1979 to May 1, 1980, indicate an
improvement of water quality in Big Four Hollow Creek. The
average pH (calculated from mean hydrogen-ion concentrations, in
moles per liter) increased from 3.7 to 4.9. Specific-conductance
averaged 400 ymho/cm before construction and 300 ymho/cm after
construction. Average sulfate loads had decreased from 1,000
1b/d before and to 570 1b/d after, and average iron loads
decreased from 50 1b/d before and to 8.5 1b/d after.

Sediment loads before dike construction were smaller than
during construction and after construction. The slopes in the
basin were initially covered with established vegetation, but
during and after construction (before new growth from reseeding),
the disturbed areas were susceptible to erosion, which increased
the sediment load in the stream.

Although the data indicate an improvement for the most part
in the water quality of Big Four Hollow Creek since completion of
the reclamation work in 1979, this does not imply that the im-
pounded mine water has improved. Water in the flooded mines is
still acidic and high in iron and sulfate.

Once the mines are flooded, less oxidation of the sulfate
minerals and less mineralization of the mine water can be ex-
pected. Precipitation and percolating ground water will slowly
dilute and flush the impounded water. Only after a complete
replacement of water in the mines, with a constantly-flooded
condition, will reduction of acid mine drainage into Big Four
Hollow Creek be possible.
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Appendix l.--Water-quality monitor data, station 03201700, Big Four Hollow Creek near Lake Hope, Ohio,
MAX

DAY

NNHNO NI Ionno NDOND oOnNnNOD QGOOO NonNN N
o o o o} I o o s o e o o 0 o o o

N MO NN S -t ] - - — M~ om:o»oe MM =t~ 0N
nonn i Inmowno S OoNnin SN o n nnHnon HNO N on
o o o o | * s o o e o o o o e o o o o ® o 0 0 0 ® o o 0 o o
[ R e - D | I TOD0D N rDON [alie JRAUR B ) N =~ NV NN G-
— ot oty — - - —

nNoooNn D000 OO 000 OO0 o0O So 1 It ho i ]
e o o o o e o o o o ® o @ o o e 8 o o @ o o 1 I o o)

[ I | I N= 1)
ODONDO DO NN nn .nNn:n HDNHNn nHN 201 14 oD
o o o o o e 0o o o @ e o o o o e & o o o e o f 1} I e o1 10
-ty O] — — L I | fwnn

5

o o o 0 o e o o o
— O] =t oy -y~ - oy —

oNNNN SNHUNN N NN HDOoONMINOS CoNOIDD OQJ?OLD
o o o o o .0 L) e o o o o
- —

NODOoOOO NP 200 DO0000 QDOOO nnono cm.no.n-n
L]
L B R el — oy o ot — — ] - -*--N—"\l MmMmMmeEMa "\J"?N‘\J—l—'

1.0
-

(=2~ =] nnono ownnon SONNNOD
* o o 0 e o o o o s @ o o @ o o o o
N ) =t~ — et~ 0\ ) ) = — — -— -0\

.

.

.

.
4,0

N O onNn ocoNnNo O o«nuﬁuwm D2NHND2NHN DN
nHNHNMIF nNnmmo rse:mmm M N\ = O

Noo oun
[
o Je ) 0 O

52
6.0
.

.

.

.
6.0
4.0
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

NOoONOO nNnnNoLo0N non o0 NN DHN NHNooOoD D2NDDNH
e o o o o e o © 9 o e o LI I e o e o o e o o o o o o o o .'
VP D OO o~Nn 9 N~ JTOM~ MDD no~un< FTEFIFMONG
nNooo onNnnNnoo No onuwn nnown s (=~ =] nonouwn i
e o o o o e & & o LI e 8 o e & o o 9 e o & 0 s e o 9 .’
mMaNmMTOH™M NDODOMD —~NO O D =DM D DO RPDODO NHO~NO I
ol e ol pumg —t — — — —y — —
oUW oo [— X RT BTy DD NN oMo own mnomm-.n
e & o 9 o e o o o o o o o o o e o o o o e o o o 0 e & & o
T =OND ~O DO M D~~~ RN fo - <IN o e N o ~N~OS D ONO\DJ\J\
— o) e —d —) —y - —_ g =y —
ownwne n o oON NI oo SN O mnn o 2N
e o o 9 o ® o o o o * o o o o e o o o o e o o o o e & o o o o
V™~ OO NN~ & MO0 MN -~ NN M T NN - NN
—r e gl i - — ol g -y — —r ot . ol p—) L e R B B vt et ol g ey o—
NN IFTH OSNDRO —~ 0NN O~ DO0O ~NMPN OO NO~
— kK ] et 0 NN anNauNnNNvmMmm

22

15.5

18,5 5.5 13.0 25 9.0 -] - 5 5.5 «0

MONTH



0°ot s°fe
0°+1 S°Lt
0°st s*Lt
negt G°S1
Q21 S*sl
nezt s*Ll
n*el S°9l
0°11 s°91
ne2l s°st
G°€el 0°at
n°st G°St
0°tt 0°8t
o°et 0°Ql
n°ot 0°61
oot G°8l
S 1l 0°L1
o°el G°91
n°gt q°at
G°ql s°al
0°+1 0°22
neet s*el
S° 11 s°8l
st 0°8at
el s°St
0°%1 o*ee
GceRl e*22
n°gl s*12
nesl s°e?
S8l o*°€z
0°8l 0*12
0° L1 0*ee
43BN31d3S
NIw XVYHW

oTyo ‘adopy o3je] aeLU Y92ID MOTTOH anod BT ‘00LTIOCEQ UOT3IeIS ‘eiep JojTuow AjrTenb-isjem--+71 xTpuaddy

0°21 0°a2
S°91 0°22
s*qgt s*0e
s°gl s*02
0°L1 c*0?
c* 2l 06l
ozt sl
cc Ll s*6l
0°gl s o2
0°al neoe
Sl s ne
S Lt G°él
G*ol 0°07
o° Lt o*r1e
6°Gt c*6l
0°21 0*12
o°2t s°07
0°#»1 661
0°sl s°6l
0°%»1 0o°o2
G971 561l
el neoe
c°61 0°92
LD n°9e
S°6l 642
sl G* e
s*8l g*22
s* Ll 0°ve
Al | Gg*2e
G°91 0°f?
s°21 G°02
0°61 a2
1snenv
NINW XUW

s 1t G*R2 s*11 0°92 c*g c°e?
0°91 G* 42 -——- -——— neyl 691
0°L1 c°f2 a’al G Lt s°ot 0°tz
o°At q*e2 GHl c*al G°6 0°61
0°L1 0°61 S %1 S°0°? Nt 0°91
0°9l G 02 0°¢ct 0°€2 0°11 6°21
0°91 s°61 0°2t 0°%? 0°o0t 6°61
0°»l o°el G 11 0°€? g0t Gl
0°21 0°91 G4l c*6l ce°el c°al
G*11 c*12 G*91 G*12 0°G1 s°91
g9l 0°12 0°91 G*°£2 G521 G°22
0°gl 0°G62 0° 21 061 g°Sl s°c2
0°sl G*f2 o°gl 0°92 0°»1 0°22
0°st 0°c2 G*al G*Ge G0t s*fe2
0°41 n*12 s°91 0°%2 %6 0°¢€2
o°nal 012 0°s1 g°€2 0°6 c*12
0°gl G*Re 0°sl G*22 c*6 G 12
g*al 0°s2 0°yl G2 g*21 0°02
0°gl 0°se g2l 0°f2 G°01 G*12
0°gt c*61 0°fF1 c*g1 c*21 0°91
6Ll G*12 A G*12 0°S1 s°g2
0°gl g*22 G4l 0°02 0° 51 s 2
0*91 0°02 0°91 0°€2 0°Gl 0°22
0°L1 G Lt CAE | 0°61 s*et G°€2
g el 0°s2 0°91 Gl 0°t1 g1z
0°21 0°¢€? G°GT 0°22 G*6 0°1?
e 1l 0°€l 0°Gl G222 gL SRl
g*21 0°02 S°€El g2 Gc*L 0°9t
Ga°gl c*gl o*2t Gg*22 0°6 0°21
0°%1 s°G2 Syl 0°81 0°*2t R A
0°s1 c*22 0°vl 0°02 0°L s° 12
0°%1 o°eat 0°vt G661 G*9 s*61
AP nne AVW
NIW XYW NIW XYW NIW XVW

6161 H3IBNILAAS 0L B8L6T H3IA0LI0 HVIA HILVM ¢ (D °*030U) HILVM ¢3¥NLivHIdW3L

poNUTIUOD--086T PUR 6L6T SIe2A I93BM

e o o o o
MmN

AEdv

NIW

o o 0 o

SF MO *
- —t—

noocwnin NOoO DO
e o 0 o o
~N DN
—~ - —

[
—— —

onNnwunwn
.
Nt DO

XVW

AVa

23



Appendix l.--Water-quality monitor data, station 03201700, Big Four Hollow Creek near Lake Hope, Ohio,

water years 1979 and 1980--Continued
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Ohio,
MIN
MARCH
4.1

MAX
4.3

MAX MIN
FEBRUARY
3.8

“.0
J.g

MIN
44
3.9

4.1

Big Four Hollow Creek near Lake Hope,
JANUARY

MAX
6.0

WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
MIN

station 03201700,
DECEMBER

water years 1979 and 1980--Continued
MAX

PH (STANDARD UNITS)»
MIN
NOVEMBER

MAX

Appendix l.--Water-quality monitor data,
MAX MIN
OCTOBER

DAY
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MIN
SEPTEMBER

MAX

MIN
AUGUST

MAX
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Appendix l.--Water-quality monitor data, station 03201700, Big Four Hollow Creek near Lake Hope, Ohio,
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Appendix l.--Water—quality monitor data, station 03201700, Big Four Hollow Creek near Lake Hope, Ohio,

water years 1979 and 1980--Continued
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