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SOME CHEMICAL CHARACTERISTICS OF
MINE DRAINAGE IN ILLINOIS

By L. G. TOLER

ABSTRACT

Surface mining for coal in Dlinois has affected runoff from the mined areas and
altered water guality in the streams. Average annual sulfate loads in streams are
3,000-4,000 tons per square mile of mined Jand in the Big Muddy and Saline River
basins in southern Illinois. Relatively high concentrations of dissolved aluminum,
arsenic, chromium, copper, iron, manganese, and zinc are commonly associated with
concentrations of sulfate greater than about 2,000 milligrams per liter.

INTRODUCTION

Illinois is one of the major coal producing States in the United
States. In 1976, Illinois ranked fourth among the States, with a pro-
duction of approximately 58 million tons. It has the largest reserves
of bituminous coal and in 1974 was the State with the second highest
total reserves (Smith and Stall, 1975, p. 12).

The coal areas in Illinois are part of the Eastern Interior Coal Field
(fig. 1), which includes most of Illinois and parts of Indiana and Ken-
tucky. The coal beds are included in a large structural basin, and in
Illinois, their maximum depth is about 1,200 feet near the center of
the basin (Smith and Stall, 1975). Near the periphery of the basin,
coal is at or near the surface and is amenable to surface mining.
About 47 percent of the 1976 production was by surface mining.

As of 1974, approximately 181,000 acres of land in Illinois had been
surface mined for coal (Haynes and Klimstra, 1975, p. 2). Figure 2
shows the acreage of surface-mined land in Ilinois by county.

Surface mining involves stripping the overburden from the coal,
removing the coal, and filing the newly mined pit with overburden
from adjacent areas. Surface-mining methods are commonly used to
recover coal from depths of up to about 100 feet. Enormous amounts

of earth materials are thus disturbed and made more vulnerable to
weathering.
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Ficure 1.—Location of Eastern Interior Coal Field (shaded area).

An apparent increasing demand on our own energy sources has
created a high priority for assessments of the effects of surface mining
on water quality. In 1974, the U.S. Geological Survey began a pro-
gram of sampling and evaluating the water quality of streams in the
strip-mined areas in Illinois. The U.S. Environmental Protection
Agency (EPA) provided funds for the project.

APPROACH

The first phase of the sampling program was to provide broad geo-
graphical coverage of much of the surface-mined area in Illinois. Fifty
sites were selected and sampled twice in 1975,
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The results of the reconnaissance sampling were then used to
design the second phase of the sampling program. This phase in-
cluded a wider range of hydrologic conditions. The discharge and con-
stituent concentrations obtained during the more intensive sampling
were analyzed by regression techniques and extrapolated by use of
flow duration curves of discharge to estimate the average quantities
of material dissolved in surface-mine drainage. The loads carried by
the streams were then related to the mined area within each basin.

RECONNAISSANCE

The 50 sites selected for the reconnaissance phase are shown in
figure 3. These sites were sampled twice, once in May and once in
June 1975. All samples were collected during periods of average to
low flow, at about the 30 percent flow duration in May and at the
30-65 percent flow duration in June,

Discharge, water temperature, specific conductance, dissolved ox-
yegen, and pH were measured in the field, Water samples were col-
lected for laboratory analyses of alkalinity, total organmic carbon,
chloride, phenols, sulfate, sulfide, and the metals aluminum, arsenic,
chromium, copper, iron, manganese, mercury, and zinc. The data
were then scrutinized for consistency between the two sampling dates
and for constituent characteristics common to all or part of the State.
Field and laboratory data collected during the reconnaissance sampl-
ing are included in table 4.

Sulfate was a major constituent in samples from all sites. Sulfate
concentrations ranged from 25 to 4,100 mg/L (milligrams per liter).
On the basis of comparisons with streams having little or no up-
stream mining activity, it is probable that concentrations of sulfate of
more than about 100 mg/L in base flow are attributable to drainage
from mined areas.

The acidic waters contained significant concentrations of alumi-
num, arsenic, chromium, copper, mercury, and zinc and high concen-
trations of the more common metals, iron and manganese.

MONITORING PROGRAM

The heavily mined area that extends west to east across the Big
Muddy and Saline River basins in southern Illinois was selected for
more intensive sampling because the reconnaissance samples in
these basins had the highest concentrations of sulfate and many of
the metals and because of concurrent studies in that area by the
Greater Egypt Regional Planning and Development Commission
{GERPDC) and the Southeastern Illinois Regional Planning and
Development Commission (SIRPDC).
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The selection of 20 sites (fig. 4) was coordinated with the above
agencies and the Illinois Environmental Protection Agency (IEPA).
Survey personnel collected water-quality samples and made con-
current discharge measurements at these sites about three to four
times per year. Where feasible, reference points were located from
which water-surface elevations were determined concurrently with
discharge measurements and rating curves were prepared from
which estimates of discharge could be made. IEPA personnel also col-
lected and analyzed samples and measured water-surface elevation at
selected sites about twice per month from March to September 1976.
All available analyses are reported in table 5.

The laboratory analyses of reconnaissance samples did not always
show the carbonate-ion and bicarbonate-ion distribution expected
from the field pH. Often no carbonate was reported, even though the
field pH was above 8.3, a condition under which it should occur
(Brown, Skougstad, and Fishman, 1970, p. 42). The absence of car-
bonate indicated that the pH was changing between the time of
sampling and the time of analysis. Because the determination of the
carbonate-ion and bicarbonate-ion distribution is a part of the
determination of alkalinity, the alkalinity values reported by the
laboratory were also suspected of being erroneous. Therefore,
alkalinity was determined both in the field and in the laboratory.

The relationship shown in figure 5 dispelled any suspicion of er-
roneous laboratory alkalinity values even though the pH changed
enroute to the laboratory. However, the exercise indicated that the
carbonate-ion and bicarbonate-ion distribution as it existed in the
streamn must be determined in the field for all samples having the
carbonate-ion in solution (pH greater than 8.3). This was done in addi-
tion to the other field analyses for all samples collected by the Survey
in the 1976 and 1977 water years,

Drainage areas for all sites, including the reconnaissance sites,
were outlined and planimetered on Survey topographic maps. Bound-
aries of strip-mined areas for the 20 sites sampled during the 1976
and 1977 water years were transferred from GERPDC and SIRPDC
(1977) maps to topographic maps, and the area of strip-mined land
above the sampling site was planimetered for each of the 20 basins.

RESULTS

SULFATE AS AN INDICATOR

The formation of acidic mine water has been documented many
times, and an extensive bibliography on the subject is available (Of-
fice of Water Resources Research, 1975). Generally, surface mining
exposes many earth materials to weathering, and the physical-
chemical breakdown of some materials are thereby accelerated. All
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FiGURE 4.—Location of and number identifying sampling sites in Big Muddy and
Saline River basins, Illinois.

the reactions are not fully understood (Doyle, 1976, p. 142), but it is
generally accepted that water and oxygen act upon iron sulfide to pro-
duce ferrous sulfate and sulfuric acid in solution. The ferrous sulfate
may react further to produce ferric sulfate and more sulfuric acid.
The result is acidic water with high concentrations of sulfate.

Secondary reactions of the acidic water bring many other constit-
uents into solution. These include many metals, such as aluminum,
iron, manganese, arsenic, cadmium, mercury, and zinc. These metals
are then subject to other reactions such as the formation of pre-
cipitates or sorption on sediments.
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If the natural water is sufficiently alkaline, the acidic water may
peraist only for a short time before neutralization. However, neutral-
ization does not change the concentration of sulfate, and sulfate per-
sists as an indicator of mine drainage. Metals are usually not a
reliable indicator of the amount of acidic mine drainage because they
may not remain in solution.

The concentration of sulfate in streams depends on the amount pro-
duced at some source and the subsequent dilution in the streams.
Dilution depends on the discharge of a stream, which varies with
several factors such as the amount of precipitation and the drainage
area. Concentrations cannot always be compared from stream to
stream as an index of mining effect because of these variables, How-
ever, the amount of sulfate in acidic mine drainage and the resultant
sulfate load in the stream would be expected to vary with the area of
the mined land. This assumption was tested with data from the inten-
sive sampling sites,
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SULFATE LOADS

Continuous records of both sulfate concentration and stream dis-
charge are needed to compute sulfate loads for any period. Con-
tinuous records of both were not available for any sampling site; how-
ever, enough data were available for some sampling sites to use the
duration curve technique (Searcy, 1959, p. 29) to estimate annual
sulfate loads. This technique depends on the correlation of either
sulfate concentration or load with stream discharge and the avail-
ability of flow duration curves.

Sufficient data to regress sulfate concentrations on concurrent dis-
charge measurements were available for 14 of the 20 sites sampled
during the 1976 and 1977 water years. Computerized regression pro-
grama were used to relate log-instantaneous discharge to log-sulfate
concentration and to log-instantaneous sulfate load. The discharge
per square mile was used in the regressions for sulfate load to facili-
tate the use of the relationships in the duration curve technique for
computing average annual sulfate loads. The standards errors (table
1), given in logarithmic deviations and in average percent deviations
from the regression line, apply to both equations.

TABLE 1.—Station data for sulfate-conceniration and sulfate-load computations
[€ = discharge in cubic foot per second; A = drainage area in square miles;
CC = Correlation coefficient]

Map Station Sulfats concentration Sulfate Toad Standard error Number of
number Gumber Equatien o Equation cc Log  Percent  Messurements
1.——03382000 1400070543 _o8g 19290457 05 noos 48 21
2 ——0a382100  2,180Q-041% _osg  10mQ@a0SBl g2 g.1gs 16 25
3 03382180 18109939 o7y 187QA066]  ngp  pam 56 20
4 — 03382170 1820020 011 sang/an02  g@g  pi57 37 B
5 03382185  1,640Q-0.133  _pgp  1p4Qa0888 g o133 27 20
8 ——03382320  106Q-0058 023  31g0uPP4 opg  pagg 48 19
1 ——o5se70d0  176@ 0137 _o4p  BIMQAB8I gag 0269 %] 8
12 ——— 05567300  685Q 0272 _0ma  10mQuPT2  gpp  gime a7 B
13 —— 06587600  450Q 0162 049 278040838 g5 gog 81 17
16 05698700  3,040Q-0332 _pgo 8
16 —— 05505000  3,620Q0505  _pa1  1am@AP485  gag  goqg 80 18
18 —— 05500080  1,330Q 0130 _g94 g5 70010760 089 0.127 30 B8
18 —— 06589100 320040420 _0g1 16710577 ggE  oame 55 18
21 —— 08598500 13509 9287 _o75  mew@aTIS  gsy  g14@ 84 4

Sites 6, 9, and 20 had five or fewer measurements and were con-
sidered unsuitable for regression analyses. The meagurements
covered a wide range of discharge and sulfate concentration; there-
fore, visually estimated lines of relationship were used for these three
sites. Sites 7, 14, and 17 were omitted from the load computations
because no relationships between discharge and concentration of
sulfate load were apparent.
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Continuous discharge records were available for sites 2, 4,10, 13,
16, and 21 (fig. 4). All gaged sites except site 10 were also sampling
gites. Flow-duration curves were prepared from gaging station
records for five gaged sites. These six gaging stations were also used
to estimate flow-duration curves for the other sampling sites. Two
general curves were prepared, one for sites with drainage areas less
than 100 mi* (fig. 6) and one for sites with drainage areas greater
than 100 mi* (fig. 7). The flow duration curves were adjusted to dis-
charge per square mile of drainage area to facilitate use of the curves
with different drainage areas, The generalized flow duration curves
in figures 6 and 7 were visually placed in an intermediate position
relative to those for the gaged sites.

The five flow-duration curves prepared from station records and the
general curves from figures 6 and 7 were used with sulfate load-dis-
charge relationships for the appropriate gaged and ungaged sites to
estimate annual sulfate loads.

The procedure for estimating annual sulfate loads was to first select
percent times and corresponding discharges from the duration curves
to prepare a flow-duration table. A sulfate-load-duration table was
then prepared by determining the sulfate load associated with each
discharge value in the flow-duration table. The sulfate loads were
determined from the relationships to discharge in table 1 or from the
graphical relationships for those sites where regression equations
were not available. The product of each time interval and the average
sulfate load for the time interval was then summed to obtain the esti-
mated daily sulfate load. Table 2 gives an example of the procedure
and the values obtained for one sampling site,

The sulfate loads calculated for 16 sites were regressed against the
area of mined land (table 3) upstream from the sampling site. The
drainage area and the mined area upstream from site 15 (fig. 4) would
require extensive fieldwork to be defined because of modification of
the basin divide during mining. This site and the three sites where
relationships between discharge and concentration of sulfate were
indeterminate were not used.

The relationships of annual sulfate loads to the area of surface-
mined land (fig. 8) and the average annual sulfate load per square
mile to the percent of surface-mined land (fig. 9) both show that
sulfate loads are strongly dependent on the amount of land disturbed
by surface mining. The regression coefficients indicate that
3,000-4,000 tons of sulfate annually enter the streams per square
mile of mined land.
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TaBLE 2.—Tabulation of average annual sulfate load for site 21 by use of the
flow-duration curve technique

Averags sulinle Column 4
Percent Discharge Sulfate load Time interval load for x

time ({t*aymi®) (tons per day) {percent) time interval Column 5
{tons per day) x 0,01

0 - 1 6,200
& 01 5,700 570

A o—-— 12 5,200
1 5,050 £.05

e —? ! 4,800
a 4,650 13.85

5 - B7 4,200
5 3,800 18,50

10—~ 72 3,600
1.0 3400 34.00

20 —-— 60 3,200
1.0 2,975 20.76

30 ———- 50 2,750
2.0 2,550 51.00

50 ——— 40 2,350
2.0 2,225 44.50

70 ——— 33 2,100
3.0 1,900 57.00

10 ——— 25 1,700
5.0 1,450 72.50

15 ——-ww— 15 1,200
50 1,100 55.00

2 — 12 1,000
a0 & 820 10 B10 81,00
10 500 50,00

) ——— 3 380
10 305 30.50

H — a5 230
10 190 19.00

60 084 150
10 128 12.50

0 — M8 100
10 a2 8.20

By ———— 025 64
10 52 5.20

9 — - 013 40
5.0 32.5 1.83
o . e 5.0 12.5 83

100 - 0 1]
Total 590.31

Average tons per day (596.31) timea 365 days’yr squals 217,653 tonw/yt, Tons per year (217,653) divided by
drainage area (2,182 mi'} equals 101 tons'yr/mi*,

TaBLE 3.—Drainage areas, mined areas, and sulfate loads

Map Station Drainage area Mined area Annusl average mullate load
b b (square miles) Square Percent Tots Tons per
milen square mile
11— 08587040 331 0.0 0.0 2,970 80
8— 03382320 784 0 0 10,800 141
4——— . 02382170 133 1 8 2410 181
21 ——— 5599500 2,182 516 24 218,000 m
12— —— (5597300 283 8.7 24 27,200 B8
l— 03382050 5.4 11 31 4,200 1le
9 N)3382450 1,022 213 a1 118,000 116
13— —— Q5557500 k)W 12 a8 4,640 148
3 - (3382130 248 1211 4.9 45,400 183
20 —— 05589300 516 25.5 4.9 96,500 187
2 - 03362100 147 8.8 6.7 28,000 187
f——~ 13382205 233 15.8 6.8 52,800 228
19— - 05599100 162 12,1 7.5 39,800 240
16— 05589000 292 24,1 8.3 33,800 1156
18 05528080 16.1 545 119 18,400 358
5o —— 03382185 719 14.8 18.0 58,940 787
' Gaging station.

* In#ufTicient data for regression analysis; eye-fit [ine uned for load calculstion.
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DATA NEEDS

The data collected from 1975 to 1977 provide considerable informa-
tion on chemical characteristics of streams in surface-mined areas in
Illinois and suggest that additional data are needed to define better
the hydrology.

The concentrations of disaolved solids, sulfate, and many metals are
relatively high near the mine sites, where the water is commonly
acidic. In larger streams, acidic water from mine drainage is readily
neutralized, and concentration of the above constituents are lower.
The inverse correlation of discharge to sulfate concentration (table 1)
suggests that dilution is the principal cause of attenuation of sulfate.

The dissolved concentrations of most of the major constituents are
directly related to each other and to specific conductance, Figure 10
shows two relationships for one station and indicates that measure-
ments of specific conductance could be used to estimate accurately
concentrations of some constituents. As specific conductance is readi-
ly measurable, these relationships could be used with recorded flow
data to calculate, with a fair degree of accuracy, the dissolved loads of
certain constituents contributed by mined areas.
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Although many of the major constituents are inversely related to
discharge, which suggests that attenuation is largely by dilution, no
well-defined relationships were observed for the minor constituents.
Metals, in particular, are considered susceptible to adsorption and
precipitation, but date are not available to evaluate whether any con-
stituents are being concentrated in bottom materials or how metals
absorbed on sediments are transported.

Data are also needed to evaluate the changes in runoff caused by
surface mining in Illinois. Corbett (1966) concluded that floodflows in
one watershed in southern Indiana were materially reduced by ''cast
overburden’. Comparison studies of runoff from mined areas with
that from nearby unmined areas would provide the information
needed for this evaluation.

SUMMARY

Bituminous coal reserves in Illinois make up a large part of the
Eastern Interior Coal Field. On the periphery of a structural basin in
Illinois, the coal is amenable to removal by surface mining. As of
June 1974, 181,000 acres had been affected by surface mining.

The water quality in streams has been altered by runoff from the
mined areas. Analyses of stream water made from 1975 to 1977 show
that acidic water is formed in many mined areas but is usually
neutralized before it reaches the larger streams. Sulfate loadings in
streams in southern Illinois are directly related to the area of mined
land in the basin. Annually, 3,000-4,000 tons of sulfate per square
mile of mined land enter the streams.

High sulfate concentrations are associated with high concentra-
tions of dissolved solids. Concentrations of aluminum, arsenic,
chromium, copper, iron, manganese, and zinc are significant in the
acidic waters.
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20 CHEMICAL CHARACTERISTICS OF MINE DRAINAGE IN ILLINOIS

Table 4.==Chemical analysas Of stmples collacted ac recannalasance sites

SPE=
CIFIC
IS TaN- (1 0 TOTAL TOFAL ALK
DRAINACE TAMEDUS  DUCT- OI5-  aCIOITY ACIDITY  BICAH= | TNITY  CARBON
AREA oIs= ANCE PH TEWeER-  SOLVED a5 (3 BOMATE A% RI0AIDE
(AQUARE CHARGE  [mICRD- ATUSE OIVGFN He caLo) 1HC01) €aL0 [L:F3

oatl MILEE) ICFS] MHOS ) It G € 1BG/L) InGs) ING/L) LL. AN ING/LE (WGAL)
(h11024) Ipgosl] 1000951 d0D40) [OEELO)  i00Yed) IFJE25) (DO4X51  Lmgas0F  (GRslaF L0Qea%)

031338090 ~ JOROAM CHEER AT FATEMOUNT. IL (LAT 40 03 26 LONG 0BT S 112

maY . 197%
1Z¢0a 17.3 14 T3] 1.9 a0 1.2 a8 .8 a0 213

1%t 1ir.1 13 L1 Tad 225 T.T -0 -0 27 220

01339040 = SAAPE CREEX AT TILTON: IL [LAT 40 % 47 LOMO QL7 18 08

HAT 5 |95
12404 1.1 7.3 "y T.2 12.9 .2 0 0 244 00
A
1Peas 1. 1 78 6.8 24.0 [ i -t 246 e
03339142 - FATETTE HAaw NEAR InDIANOLAs JL [LAT 39 57 0% LONG AT 42 J00
MAY . 19T
12s0e 10.3 12 11 T 13.0 11.5 «0 -0 276 22
A
19,00 18.3 11 742 7.3 20.5 .4 -0 «0 %] 249
01044130 - BIG CREFK NEAR OBLOWG. (L (LT 39 08 12 LOnG OR7 S8 282
HiY , 1973
13.as 5.0 &7 »l% Fos 5.0 bt a0 a0 16e ar
| LT 3B 1.2 1] 7.3 20.0 Tod -0 -0 217 1™a

03348180 - DOGUOOO CHEEX aT OBLDNG. IL rial 3% po o} LONG 0BT 53 M1

mAY . 1975

1as 1.7 00 L L) T.8 15.0 [ 3 b il 164 115
L
16.ar 1.7 160 lods T.3 210 a2 -0 ] 245 20l
GA38Z090 - SUGAR CREER NCAM STONCFOAT, IL ILAT J7 39 19 LONG OB 45 sf)
HAY . [ATS
Jéaua 5.4 5.0 Ted 1.6 16.5 T.7 5.5 T L] L]
SN
17.4- s €.l 2820 1.3 23.0 «d £y 2180 L] L]
QIMZ120 - LITTLE SALIME RIVER NLAE STONEFDET. (L ILAT 3T 35 G+ LONG 0BE 40 0%)
HAT - 1978
ldaue 19.§ 1 128 (L] 15.8 8.8 « «0 23 1
JUN
1720e 19,5 50 18T [ 2L.0 5.5 -0 =0 L Se
03382155 - PRAINIE CREEN NEaR COAIMTH, TL CLAT 37 4% 3T LONG CAD 42 Jo)
mAT . LATS
Tdasa 5.83 1.5 570 7.1 1%.0 10.8 -0 »D L4 k]
S
17,4 5.4} - Db 758 7.0 24.0 .2 ] =0 152 15

0IM21TS = RAUSHT CREER TA1R NEAR HARCO. IL LAY 1T 46 31 LONG 088 37 091

1.8 2050 3.0 20.9 T.0 16 T L} L}
04 Se80 2.7 2T.0 .2 £l - - -

5
18

29

2

23

EL]

”

TgTaL
-
FI10E
1%
(™G/L)
rooT45)

a%
(1)



nIs-
SOLVED
SULFaTg
13041
DAFE IRGsLY
140945}

mAY . 1974

LEOT T8
L

19,0 &
MAT o 1RT%
12000 12a
SN

9., 118

LY o 1975
12e 00 b
s

1%, e
mAY . 1979
11... n
i

16... 5
MAY , )8TS
1%.. Ll
AN

Thsss (3]
AT . 187%
Bhooy 2a
)

1fian 2260

PAY . 1975

laaae 1%
A

1Taee b1
Hir . 1875
T 168
LU

17eee 180
MaT . 1878

1., 1¢po
JUN
LT alde

Tabla 4,==Chemical

TABLES

D15~ n1s- oIS D1§-
SOLVED  stLvED DIS= SHLVED DI%- o5~ SOLYED o1s= o18-
CHLO~ ALma SOLVEN  CHED= SOLVED  SOLVED MaN- SGLVED  SOLVED
RIDE ThUm AREENIC LILIC COPPER 1508 GANLSE WERCLRT T

118 L (a%) {41 reul iFE1 (L.l WG (IN)

L. 7iN} 1uesL ) [{. TN UG/L) UG WG LLY WSrL0 1ugsL1 Ll N1

f00%407 110081 (01009}  4016M1 101060}  (ONO4GE [BIOSEN  rTISEDY [A10%4)

033JBO4Y - JORDAN CRECK AT FAIRROUNT . [L (LAT 40 03 24 LOWG OAT @ 111

1 an a L] ] 10 20 4.5 1]

12 20 L] " L] 40 H ) 4.5 18
0333F04L - GRAPC CBEFK AT TILTONs IL (LAT 20 BS 4Z LONG 087 18 m

26 0 1 L] ] n 2% EL] 1108

e L1 L] L] L] 20 260 .5 890

033¥142 - FAYEITE DRAIN NEAR ENDTAMOLA: [L (WLAT 39 S7 0% LDMG 0BT 42 ot

15 0 2z <lp a e 20 1.5 1

1L an o a a 5 16 <5 1o
033461%0 - BIG EAFEX NEAD OBLOHGe 1L [LAT 3% 00 17 LONG 08T Sg 2a)

an 180 1 Io 10 260 [2]] B kLl

*n 20 1 <10 L] (1] kg 1.2 L]

03346100 = DOGWOOO CEEER 4T OPLOMG: IL I1LAT 19 OO0 07 LONG 087 3) )

mn 1o 2 20 z0

-7 &0

260 Ap 5 1 i1 s - 10

0332090 = SUGLE CREER WEAR SYONEFORT. [ (LaT I 3V LW LONG BHA a5 el

2.1 20000 L} Te ap 3Tap 5280 1.7 526

b.0 220000 ] (11 2% f 1110 Asgen €5 iToe

01342120 ~ LITILE SALINE WIVER MEAR STONEFORT. [L (LAT 37 25 04 LONG 08 A0

2uh 40 a ER1] [] 1o 150 «a 20

4.2 28 1 1 L] 11 560 .5 (L]

91082155 = POLIRIE CRFEx NEAR CORINTHe TL [LAT 17 &9 A7 LOWG DBB »7 34

ls 210 ] L 16 a0 & 1.1 20

L1} 220 1 EL 14 118 " AT L

9338217% - ADUSar CRECK TRLA MEAR HAACOs Ik (LAT 7 oA 1) LOWG OAB 37 oW

2z 45¢b0 2 210 19 1RBaDD Téo 2.2 5900
ap 21060 520 [LT] 270 A4e000 26040 1.1 zo0p

anslyses of sapplas collacted at reconnaissanca sites=-Concinued

21
f0TaL
ongaNie
CARBON  PHENOLS
tch

[NGsL) uG/L 1
i9088a0 4327301

B2 1
1.0 LS
5.7 v
1m ]
1z 117
(] [}
15 L3
e H
11 L]
i H
14 27
S.n L]
21
ok (]
5. .
4.0 3
5.2 T
T.0 s

[} L]



22 CHEMICAL CHARACTERISTICS OF MINE DRAINAGE IN ILLINOIS
Tablm 4.==Chemical analysas af gasplap collectsd at reconnalesance sitws--Contlinued
¥ -
cific
INSTakN- CON= TOTAL TOVAL o ll[.:::‘ RO T:I{L
NAGE TAMEOUS  DUtY- 01S-  aCIDITY 4ACIDITY Al - L g
Dl::“ AIS= ANCE Lo TERBER-  SLYED a5 a5 AONATE a5 DIOALDE FIOL
IEQURRE  CHARGE IFTCRO- ATumg ouYGEN LY Cacoy =weox Cacol 1C0?} 15
pave mILES ICF3$3 mHOS ) WwHITS)  (DEG €1 ™GALY ) g/ Ll a8 g [l 24 [ T8
(N1R24) dodbRl)  (000%5)  1o04BEF  (G001NN  CWRIOMl  (TLEIM) 1004351  {00448)  (B041OT  (GUARS)  DRTASY
[ knlt] - MANFSTON FORK AT DORRLS HE[GATSe JL ILAT 3T 45 34 LOMG oam 34 10)
AT o 1975
13400 3.3 a 2008 T2 20.0 L% .t Al 124 192 13 wh
Ji:.-. 1.3 b2 ol 8.7 4.5 8.1 <0 -0 Zo% m [ 24 2
013A2218 = MAIER CREEK NEAR HARRISBURG, IL (LAT 37 41 40 LONS OBA 37 10]
AT . 19T7%
lbaea .22 4B =16 1.3 15.% LA -8 - 118 n 1 «0
OBa4TATE - MU COEEK AT aMMabWad, L (LAT &) 2s 04 LOWG 089 55 1Y)
RAY . 1975
Bere 0.5 L1 (31 8.3 18.0 Hal o 8 pFa] 285 2.8 0
L
18ies 1181 o o) Tab 24,0 Bl -a - 2 E11] 1% 9
05447390 = COAL CREFM AT SHEFFIELDs [L ILAT &1 21 &b LOWG 089 &4 430
HAY , 19TS
1% rs 5.1 18 ™ a7 163 15.0 -0 ] 241 2» B sD
e
Maus .3 43 T8 T.% 23.¢ .1 - - 278 128 14 -0
05447400 = KING CPEEK AT MINEPSL. [L ILAT &1 Z3 04 LOWG O49 53 34b
LT ]
J’;'" 17.% 1s 85 B.& 17.0 1.1 ] ol 24z 2N 1.3 1]
17.6 17 L T.7 24,0 B9 «0 «0 Fit] 224 0?7 1.8
34kb0l0 - WD CREEK 4T DPHIEMs [L (LAT 41 1% 03 LONG %0 22 &g
Tub k] Bk 22.0 Bed «8 +8 268 220 1.7 -
kL) kL) T.5 21.8 Tl il -0 147 m Tok -
05454800 = POPE CRECK NEAR ALPWA: TL ILAT 41 BE 45 LOWG 095 22 47)
R&Y 4 1973
ldase 4.1 3 " 1.7 18.90 il o 27 228 1.7 -0
1%aas 1.1 T 5a5 1.7 2.0 .0 1] 1] 191 158 LT -l
05456830 ~ NORTW POPL CNEER 47 MEW WINDSOR. IL (LAT 41 J1 3¢ LOWS wee 26 &)
RAY o 1879
18,00 .20 4.l oTe .7 20.5% 1%.1 s0 -0 k1] 245 -0 =
AN
1Tees .00 5.8 620 T 21.0 1.8 =0 -0 228 18T 5.0 al
05527002 - FORSE CAEEM NEAR CSS£X. L ILAT 4] 19 30 LONG 08B 89 23}
ARY . 1978
1200r 7 an L1 a.3 1.5 183 -0 «0 n 173 1.7 1)
AP
1. a7 j11] T0) T2 5.5 B ] -0 23 1" 24 kA



018-
SOLYED
SULFATE
15041
nate Mg/L)
190945)
MAT . 1875
13.-4 a8
JuN
e 1900
may 4 1978
[P 140
MAT 4 19TS
15,40 ™
F1
(LI 2

AET . TS
15000 f£1]
S

.., F2l]

mAY o 1815
1o ay
1ars 27

HaT . 1875
18ae0 T

s
17aa 3

RAT . |9TS
1%aae L1}

A

17200 44
WAY o 1978

12.00 as
o

190 [ ]

‘TABLES

Tabla 4.=-Chemlcal analysss af sasplas collecked at reconnalssance sites--Contlnued

yonanl

BIIPZ1NG = DANKSTON FOUR AT DORDLS MEIGHTS. In

23

.2

17

(L3
112

[ 9]

12

18

BIs=

saveEn 018~

AL U= SOLYED

[l 2 UG/L I
1aNlosl 1218801

2w
1o

o15- ors-
SOLVED D15= 015~ SOLVED or%= 015= TATAL
CHAO= SOLVEQD  SOLVED kN SOLVED SOLYED DRGANIC
Hlym corern 1RON SANCAL  mERCUAY ZIHC CARBON
[CA} [L41}} LFEY 18N} Hal 1TH] {1l
e, 1o/ gL esLy L 2%

s/, L)
LA1AYE)  t1040)  (O1OaE)  (OLESH]  (TLR%E)  (olédi

10 1 20 511 a8
20 FL Ll ig a8

0

DINAZELD ~ BAJESN CREERN MEAR MAREISBURG. [L ILAT 37 41 o0 LONG 088 32 Lwi

1o 10 15¢ 210 -7 2o

05447370 - MUD CREER AY AMWAWMRNG TL LLAT 41 Za 84 LDNG 0A% 33 120

hL]
L)

e 10 e L1 oh
in [ 58 40 .5

B5847190 - COAL CREEK AT SHEFFIELD. IL (LAY &1 2] 40 LOWG 989 44 4121

05443400 - KING CREER AT MINERALY IL 1LAT &1 23 DO LONG 009 50 14)

10
50

05466010 -~ WUD

2o
1%0

1

1] 10 L kL] 3
L] [ ] kL 30 'l

CREEA &Y OPHIER. 1L (LAY 41 15 03 LONG 9% 22 40)

L] L] 20 2 .8
a [ 140 140 4.%

DS4REA00 = POPE CHEEK NEAR ALPHMA. L ILAT 41 B0 45 LONG 090 22 4TI

[} [} N 120 S
L] L] L1 130 .5

r

CLAT 3T &5 34 LOMG omd 1& 109

2

1.0

3.7
T

3.4
a

054bbh10 ~ MOATH FOPE CREEK AT REW WINDSOA. TL dLAT 41 11 30 LONG 090 26 4TF

2t

24
22

20

Te

10 L] kL] L1 a5
] [ ] » he ] %

43527002 ~ MORSE CPEER NCAP ESSFL. TL dLAT &1 L0 38 LONG cld 2y 391

kL]
EL)

alm L 0 1) .5
ol L} 1] 1 .5

10
L1

21

23

PrENALS

1w
3zTin)



24 CHEMICAL CHARACTERISTICS OF MINE DRAINAGE IN ILLINOIS

Tably 4.--Chmmigal analyses of pamples cullectad at feconnalesancs slcas=-=Contlnuad

P -
CIFIL
INSTAN= DM~ TaTAL TOTAL KA~ TOTAL
DRAIHAGE TANEDUS oucr- C1%= ACIDITY aclDITY alam- LINTITY CARBOM SUL=
AREM D15~ ANCE L] TEWPER-  SOLVED A5 A% BONAIE as DICKIDE FIDE
(SOUARE CHARGE =ICRO- ATUAE DETGEH H+ CACDY [C1ix )] Cacoy 1La?t 151
DATE HILES TCFSI L 1) iUNITS)  IDEG ) tHgsL) 1Mg/L) imgrL1 ImgsLY (G0 IRGSLE (mgsLE
(01p24) 100061) (HOD95)  (OBADA)  (OGNLEY  (oBIOO)  ITLNZS)  (0DAXS]  (G0440F  (BBALON  (DRADS)  IROTeS)
95584450 = LITTLF LAMARSM CAEEX AT MAPLETONs IL ILAT a0 33 48 LOWG OB 44 36
FAY o 197%
13uas a.08 b L] 2.0 14.5 18.4 -0 =0 3T 30 5.0 %
N
lhans 8.08 3,4 13 1.0 1.0 0 -0 =0 N5 ELE] 5.5 a2
05S%4BTT0 =~ SPOON RIVER AT MODEMA. IL (LAT 41 o8 o8 LONE #B% 4% 34)
RAY & 1975
15..4 134 11 2 1.2 15.0 lo.2 «0 -0 e 229 2.4 a0
JUN
19,.. 154 288 152 7.8 218 B4 -0 -0 7 228 LT 2.4

O5SSEBTT2 = JACK CAEEK AT MODENA. [L iLAT &) 08 05 LONG DY 44 ap)

MAT o 1475
15, 12 bet 8.3 15.0 12.2 .0 -0 302 248 2. .

1%.7 18 %6 7.9 14.0 "z -0 -0 207 244 &0 a8

BSSHATHS = INDIAN CRECK AT TOULON. L (LAY al 05 55 LOWG OB® 53 04)

R&T . 1975

15,0. .5 a2 T48 T.® 13.8 13.2 a0 a0 2 233 LY «0
JUN

18... .6 [ 1] [11] 1.8 21-5 8.1 0 0 254 o8 L) 1]

05%&BE80 — WALNUT CREEK WEAR WEST JERSFT. 1L (LAT &) O) 0% LOMD apy 3T a3

MAT . 1978
1% s 198 T30 T.9 4.0 .4 0 1l 28] Z1s 1.3 «0

16} 178 530 T.8 23.2 T.¥ -8 -0 208 T 53 ol

OSSERYE = SNAKEDEN mOLLOW HEAR DARINDAs [L (LAT 40 ST Jé LONG 090 64 LS)

MAY 4 §9TS
Thias .87 .3 1300 8.3 1.0 1.8 <0 ] 250 208 .0 N
N
[ .02 1" 987 1.8 23.0 [ -0 “ z0% 180 5.2 3
45540910 ~ SUGAR CREEX AT DAMIMDA, 1L (LAY 48 55 40 LONG 0Y0 8T 090
MaT . 9TH
1800e 21,8 15 7086 9.4 w7 -0 .t 709 171 1.3 a1
SN
18, 21.8 a0 742 22.0 n.2 -t - [L1] 180 2.5 .3
USSEN9AD = WICKOAY CREEK MEAR MAGUOW, IL [LAT a0 46 43 LONG 880 0§ OT)
MAY o 19T%
Thaue 8.99 5.8 1480 2.1 15.3 L8] .0 .0 a4 z68 4.1 .8
Jm
1T.ee [ 10 2 1. 1.0 [ %] -0 N ze1 165 4.0 .
05549450 = LITFLERS CREEX NYAR AARATEE: IL 1LAT 49 a4 51 LOWG 09 09 281
HAT 4 19TS
Thuan 3.3 14 1008 [ 16,2 8. . 40 ELL 253 £.0 ]
AP

1Teua 1.3 26 1110 1.9 1%.0 L L] a0 .8 258 22 3.2 =8



oIS~
SOLVED
SULFATE
(5041
DatE 18GAL)
tneRe5}
HMAY . 1075
am”
1oers 198
mAY & 1975
15000 a
JuN
1900 55

BAT . 1975

T5eae 56
SN

1%, AT
HAY o 1975

L TETY L1
SN

18,.. 4]
uar 1935
15sas L1
E

18:as T
MLy o 1978
18,4, Eril
L LTTRS 148
HAY 4 1875
Thaes

N

18..0 198
MAT . 1918
lasae 589
JUN

174 280
Ay o 1735
LLETE) alg
L LI ptd ]

Tahla 4.~=Chemical snalysas

TABLES

of samples collscted at r

DIs- ors- b1§=
SAVED  SO0LVED o15- SOLVED 0I5- 015~
CHLD~ ALUH- SOLVE CMag- SOLYED  SOLVED
O1DE s AHSENIC L] COPPER TAON
1eL 1aL) s LR ({1} IFE1
(MG 1UG/L Y uesL) UG/ us/L) /L
(209400 (0}10&) LO100OT 4910300 (010401 [QLO4&N

3
2y

15

in

13
12

"

L]
e

5
2

0SS6A4S0 = LITTLE LAMARSH CREEW AT MAPLETOM. L

2n 1 [ [ 24 120 L3 10
20 ] ] ] 1 110 €5 ie
USSEATTD - SPOCN PIVER AT MOOEWA» IL (LAT 41 08 OB LONG D&% 45 J4)
an 1 <10 ° 20 100 K 0
an 1 ] L] 1) (1] <5 10
0SKEATIZ = JACK CHEEK AT MODENA: IL [LAT &1 OB DS LOWG D&% Ad 40)
20 ] 10 10 40 5 5 1
“0 1 Q L] 1] ag .5 L]
QSS4ATYS - [MOIAM CREEX 4T TOULOM. L ILAT &] 05 55 LONG DR9 53 06}
b1} ] 31 20 s6 60 o 10
1 o AT ] s +0 LR L]
05580460 - WALNUT CREEX NESR WEST OERSETe 1L [LAT a] 01 B5 LONG 0% 57 831
20 ] ] ] 1] ag .5 1]
130 ] ] O 50 [] 4.5 10
0SS6ABYS - SNAKEDEN ROLLOW NEAR DamIMDa. TL [LAT 40 5T 34 LONG 090 04 1S)
.7 20 1 u [ a0 1o .5 1L}
40 L] <lD ] 0 “u L 18
05550910 - SWGAR CAEEX 4T DamiNpae IL (LAT @ 55 40 LONG O¥0 OT 84t
5 10 ? [ 18 40 100 “©s 11}
b 20 ] L} o k1) L1 .5 L]
05508940 - #ICKORT CHCEM NEAR RAQUON. DL (LAT 4D 46 43 LOWS 090 08 0F)
-0 H 1 L] " 0 a9 <3 10
W% no 1 [ [] M 1% 4.3 10
05569450 = LITILERS CREEK WE4R BARaTEE: [L ILAT 60 s4 ¥3 LOWG C90 8% 20)
n ] <o T 10 (311 a.9 19
L] 1 410 ] 1% iz .5 ]

DI%-
SOLYED
LU
GANESE
1L 1)
L 28]
(01054}

D1S= prs= TOTAL
SOLYED  SOLVED CROMNIC
MERCURT  TINC  CaNSON
1HG ) 1IN] [19]
usL) [iT-T9) e/
1TI0%8) 1918801 [DOsAD)

ILAT 40 33 AR LONG CiY & 183

2.8
243

3

2,5

4.3

n

[T

25

PrENOLS

el
1327301



26 CHEMICAL CHARACTERISTICS OF MINE DRAINAGE IN ILLINOIS

Table &, --Chemical analywes of samples collected at caconnaistance sites--Continued

SPE-
ciFie
INSTAN~- COH= TOTAL TOTAL ALEA=
DPAINAGE TaAMCQUS  GUCT- oIS~ ACIDITT ACIDIFY BICaR- LINITY CaR@oN
ARER D18~ ANCE PH TEMPEN- StLvrD A% A% BONATE AS DigxiDE
(SGUARE CHARDE  (MICRO= alymg DATGEN He CACD) tHZO3) Cata €021

crs. HHOS1 NTTSE  1DEG €1 [LUE%) /L1 MG/ masL) ima/sL) wg/L1
Q1) LOBOAN)  1ODASS)  (DI4DO1  (#BQIOY (003003 (TIR2S] 004351  cooAed)  19E410)  (0040S)

05549920 - COML CREEK NEAR FAIRVIEW. [L (LAT aQ 39 33 LOMD 090 1a OW)

MAT o [NTY

13aas n.2 13 1250 B.,2 21.0 .9 8 il 287 235 2.¥
UN

Thauu n.2 17 1089 8.1 Z1.0 .2 o 0 257 211 1.3

055n480 - PUT CREEX MEAR CuflAs [L ILAT a0 31 Z7 LONG 6%0 )] 8%

HAY o 1%¥S

1. 21 15 1za0 1.9 1.0 .4 -8 L) 22% 18% L1} 1
S

[T 2403 12 [3LL 1.2 3.5 L .0 N 212 174 20

05549970 - TUARET CREEK WEAQ ALYTOW, JL ILAT &0 31 24 LONG 0F0 |5 481
WAT 4 1975
1dss 5.8 18] s12 a.2 2.0 8.8 =0 -0 280 236 2.8
U
164ua 5 e 13 Toe w2 24,8 8.7 «q -0 21y [ral 2.0

0438975 = PEAIATE DU POMT CREEX NEAR CENTREYILLE. IL ILaT 38 31 28 LONG D%0 08 Jul

MAY . 1875
oo 0.4 16 s e 18,0 (134 .8 N 291 20 1.9
JUN
P 20.4 %0 1230 L2 Z*.0 [N -t N 2va 2an 3.8
05594795 = nCBERERS ARANCH MEAN FREEBUSG, IL LLAT 30 26 20 LONG 09 58 291
KAT . 1973
Taan 2.5% ] 17%0 7.9 17.0 a.r -4 o 138 1 2.8
AN
17aen 2,55 1.4 21]! T.¥ 28,8 8.3 .0 . 117 1uz 2.0
05395185 ~ OOUGLAS CREEX MEA# SMITHTON. [L IL&T 38 275 28 LONG 08% S% [a)
MAT o 915
13.ae (TN T.a 1890 LY 18.0 -0 -0 185 152 1.2
AN
1T... 1.9 . IRV 4.1 28,0 1.2 N .0 148 121 1.9
95545190 - WEST FUAR RICHLAND CNEEK &7 FLORAVILLE. L (LAY 3@ 22 56 LOMG 390 02 &3]
HiT . (015
[ LI 1% § 4.1 T8 LN 21.5 10.3 =0 B 2% 1 -
N
1T..s 5.5 «21 ad Bl 8.0 .8 -0 «0 197 162 2.5
05595230 ~ DOZ4 CREFA NEA® NEV ATHEMS. IL [LAT 38 15 13 LONG 089 51 L)
MAY .+ 1975
12evs ar.6 10 1559 4.0 24,0 (LR o N 1 197 .2
FXY
1aae 7.4 8| 1820 a.p 25.0 (] -0 -0 121 L) 1.9

04595245 = LITTLE PLUN CREFX NEAR WalSwe [L [LAT 38 07 131 LONG Uae 50 S0

3.5 hl4n LI 180 L) 0 -0 217 174 1.9

W TE [L11] B.d 2.0 T.0 0 50 222 182 E Y

gL
10aT4S)

2

2.7
-3



DIS-
SOLVED
SULFATE
150k
natg Mg/
1009459
Har o 1915
13aen 80
s
FLE L1

aar o, 1wY§

S00

Ibess a0

Hir  197%
1%ea 1

JUN

T6ues 82
MAY 4+ 197
13... 273
JUN

1Tasse L1}
MEY o 1918
1504 Thp
JUN

1Taus 130
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Takla 4.--Chemlcal analysed of ssmplas collscted st miscallanscus sitas--Continusd
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0SF9T2ES - BEESE CREER MR OLO DU QUOIN: IR C(LAT AT S8 )3 LONG 0B |8 $21
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L LIYYS 1.9 -0 ¥sag #.3 1.8 T.& -0 .8 203 147 leb =3
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Tablm 4.=~Chsmlcal analyses of gamples callectsd st rscornalssanca nhtes--Continued
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PATE
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Tabls 4. --Cheaical apmlyyas of sampler from Saline and Big Muddy Rlver bssins--Gonglaued
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TABLES

Table §.- -Chemical analyses of samples [rom Suline mmd 2ig Muddy Alver besins- -Continued
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Tobla 5.--Chemical snalyses of samples from Salane wnd Big Muddy Rives basiny--Contlinued

SPE
cIfIC
INSTAN-  (Dh- ALTA- TOTAL
TAMEQUS  DUCT- D15 LINITY ACIDITY BICAR- CAR-
TEMPER oIs ANCE SQLVED PH A5 Al NATE  BONATE
TIME ATULE CHARGE  (MICRD-  OXYGEN CDY cacnd (HCO3 (CO3)
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1500 HE ) 10 .- [} kN | 180 ] -
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a300 9.0 u 1%.0 2.7 149 ] - oa
j3 X4 15.0 550 M7y *ul *s an 29 98 a
1000 .0 94 1020 9.3 LA ] 90 L - ao
0100 19.0 1 -- 6.1 7.8 240 v --
13 13.0 1l 4000 10.0 5.4 320 15 we b
1000 148 e - 10.2 51 290 [] .- -
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os00 3.5 4.0 2% 41 .t 250 [ - -
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06-18
1z-23
02.27
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02-36-7¢6
03-310-76
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08-IT-76
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TABLES
fable 5 - -Chamlcal snalyses of samples from Sallne and Big Huddy Rivar basine Continued
DIS- DIS- D1s- DIs
SOLVED  DIS- 15-  SOLVED  OIS- pIs  SOLVED  DIS-  SOLVED
HLO - SOLVED  SOLVED {HAD- SOLYED  SOLVED MAN - SOLVED ALUM-
KIDE SILFATE ARSENIC MIUW COPPER TRON GANESE ZING INUN MIENOLS
1CL) (504) (AS) (CR) (<) {FE) (NN [ZM] (AL]
(MG/L) 1HG/LY [UG/L) (ucsly (uG/L) CUGL)Y {UG/LYy (UG/L) (UGSLY wesrL)
(DOSANY  (80F4S) (D10OGY (P1030) (DIDAQ}  (91046) (OLOSET {3IDY0) {01l0e) (31730)
£16) 053595000 - REAUCOUP CAFEE NEAR WATTHEWS, L (LAT 37 5K 9D LONG 089 21 00)
16 10 a [ 10 [ oo 10 4n o
31 100 1 <10 [ 120 457 (] 0 -
a 100 . .- oo 2500 650 [ o oo
160 o - 140¢ Jo0 [} oo
LH 270 ] HY it 60 510 ] (1} -
] (2]} 0 Q 19 100 1100 o - -
[1] 156 [] 10 0 w 1900 1] 19 -
1130 .- 1200 1400 L] - -
1000 .- 2d08 950 L]
150 o9 oo 106 1250 oo o
u uoe 0 20 * 1200 1850 0 - -
5 L0 1 10 50 8300 810 L] - -
21 1500 1 <10 10 110 80 10 o -
EH 420 1 18 10 150 ag0 10 60
(1] 1100 4 a 0 10 9o [ 130 oo
19 00 [ o 1 (1] 1 o 50 -
[17) 05599055 - PIPESTOME CREEK NEAM DEWMARE, TL (LAT 37 57 5B LONG 039 29 03]
sl 10 1 10 19 0 &0 10 Hi] [
i 1500 ] 20 I 50 140 10 L1
4 100 0 10 10 50 509 10 a8 .
15 1ra0 ] 10 10 L] 1200 n b -
12 im0 0 <20 10 w0 o0 [] 90
2 000 o i0 10 10 140 ] 10 -
31 ®20 1 <10 Q L1 410 20 50 -
k] 2100 o a 2 10 1ne 10 0 oo
34 1180 ] ] 1 40 1100 [ &0 --
(18] 05399680 - PIPESTONE CIEEK MEAK AVA, [L (LAT 37 57 33 LONG 099 1% 34)
30 1100 L] -1 10 50 640 0 1w -
19 *1e 1 <10 10 o0 47a 10 ap
14 170 a <10 10 229 350 19 110
LH 2900 1 10 10 40 20 it 10 o
a5 200 1 10 10 3 919 1w 20 -
1 500 ] ‘10 ] L1 259 10 5 oo
(1] 1100 0 o L} 20 19¢ a 130 .-
51 2500 ] L 1 50 150 10 an oo
{19) 05599100 - GALUM CEFEK EAN PYATTS, IL (LAT 37 $& 42 LONG D#® 22 45)
16 50 [ 10 o 50 520 10 59 9
21 500 ] €10 9 w a1 0 L) -
09 920 oo 1500 g 100 -
- B 100 820 108 o
1z 290 o w10 1 1% 540 (] 140 -
Ll 280 0 Q 50 o 530 100 o 113
10 1000 1 o a0 500 1550 k1) oo 10
i3 1400 ] i 10 0 e 10 1w o5
oo 1450 = ane oo 100 .- --
ERT 1) - 1000 1590 100 .
oo 145 oo 750 700 a o
.- w00 -- - 2000 eo --

43
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DATE

0?-02. 74
Qk-37-7p4
08-27-714
09-14-78"

12-32 75
02-27. 7%
01-31-76
04-97-77
0?-08-17
09-15-77

I1-11-M

12-10-M4

01-06-75
0z-10-75
93-11-7%
04-14-7%
0%-08-13
04-09-75
079778

Qu-18-75
ag-13-75
10-1%-75
11-10-75
11-15-7§
12-12-75
D1+1%-%%
0F-09-76
0z-27-786
031-03-76%
03-15-76
03-18-78%
04-D1- 780
O4-08-78
0e-12-78
04-20-T8"
05-05-784
B85. 177

£5-19-764
05-92-787
26-07-78
96-15-76*
07.02- et
q1-12-78
97-15-7p"
o605+ 7%

Tadle 5.--Chamical snalyass of semples from Sallne and Blg Muddy Rlwa¢ basilne--Conthougd

SPE-
CIFIC
INSTAMN- CaN- ALKA. TOTAL
TANEDUS  DULCT- DIS- LINITT ACIDITY NICAR- CAR-
TEMPER- DIS- ANCE SOLVED " AS AS BONATE  BONATE
TINE ATURE CHARGE  (MICRO-  OXVGEN CACOY CALOY (HCOY} [Los]
{DEG C)  (CFS) MHOS] (MG/L)  (UNITS]  [MG/L) (M6/1] (MG/LT MG/,
100010) (CA0S1) (00OPS) (003003 (QD4DD) (OR4LO) (0043  (DO44QT (QD44S)
(19) 05543100 . GALUM CREEL MEAR PYATTS, IL (LAT 37 36 42 LONG 089 21 45}--Contlnusd
1000 1.5 1.0 079 5.8 kS ) 160 Q .- -
oo 2.0 9.5 1350 16 a0 80 o - .
1200 25%.0 5.1 5050 1.3 1 LL1] E21 178 o
olao 1.0 4.0 1120 6.2 74 13 L] oo -
(20) 05599300 - REAUCOUP €AFEL NEAR ORAVELLE. IL (LAT 37 41 43 LONC 049 19 57)
1430 1.0 L1} 1080 12.0 5.0 1 20 Laa ]
1215 1.0 172 140 1.0 T4 11% 10 i oo
1043 4.5 128 e 7.1 7.3 kal 10 4 [
1489 11.0  4p3 e 7.2 T4 T4 50 o
1300 H R Hl 1310 4.7 T.% 150 - 1d0 [}
1045 23.0 3 byl [ s [ 3] 160 .- 190 o
(I1) =*05590500 - RIC MIDDY RIVER AT MURPHYSBORD, IL (LAT 57 44 55 LONG 089 20 45)
1536 2.0 1299 e o Tl L1 - 9 a
1400 15 1780 697 - B.& a7 a 94 L)
13350 4.0 3510 751 = T i - 1]
1048 3.0 4459 14 e T 46 L L)
1310 5.0 20590 397 o 1.2 54 - £1] a
1160 11.5 1400 foo 1.3 59 o 2 0
1130 15,5 7000 160 - 8.1 11 o 53 9
1260 23.0 812 458 .t a1 - L] 9
1400 25.0 180D (11 - 8.8 54 S L1 o
1800 6.0 1040 &30 L) 7.4 64 = [}] o
1510 w0 a2 s 6.3 7.3 109 a 133 ag
1308 w0 [} 1050 §.7 Ta? mn = 147 0
1418 15.9 12 1964 6.2 K 120 = 188 o
1630 7.0 1130 355 10.0 ? s i & Q
1190 1.0 18810 510 12.2 7.4 51 1 LH [}
1500 L@ 613 aed 13 7.1 n 102 e
li00 1.0 4 0 12.3 7.3 162 .. 124 o
oo .0 2500 4 9.0 7.1 @ " 59 o
1s00 15.5 &M ka2 Ba? 1.8 (1] L] oo
1339 11.§ o2 650 9.5 7.4 [13 1?7 ]
110 1.0 430 a0 1.8 Tr " o -
1500 14.5 a0 513 1.0 tof] 50 L} E oo
1518 16,0 1960 10 7.8 .1 LH 5.0 H [
1345 16.0 90 70 9.0 s a9 108 [
1100 1.0 Nk 150 1.2 7.6 100 L4 - -
1400 16.8 4350 T ns3 7.1 L1 o . oo
L400 9.0 220 "o 5.6 ) 110 oo 1513 o
L1a0 19.0 410 50 7.5 .1 110 L} k
1400 .0 N0 633 6.2 7.3 " L} -
Lago 2I.% LMD 515 5.7 7.1 LT oo 63 [
1000 2.0 100 5.8 7.8 L1} o o
1400 4.0 1 (L1 6.1 7.1 6 o - oo
1700 1.0 oY 600 15 T2 73 1 a
1190 w.5 a7 587 (3] 7.3 &0 o -
1530 24.% 210 e 4.0 ol [ 1) 101 L}

** Dischargm valuas for

thls station are meso dally discherges

TOTAL
ORCANLC
(1) WL
(c1
L)
100s40)



DATE

07.02.78%
0F 17 7E
oy-27-h
09-14 7Te*

122278
D2-27-76
0%.31.74
040277
610807
08-25-°%

1111 M
17 1874
0108 7%
02-10-7%
03-11-T%
od-pa-*3%
05-08-75
0a-09 75
e?.07.75
08-18-75
29-1%-73
§0-15-735
11-10 *%
1215 °%
12-22-%%
01-19-%
02-09.78
02-27-7¢
08.01.7a0
03-1%.78
03-16- 76>
04-01- Yo
C4-06-74
04-12-78
0420760
05-05-760
95-17-7%
05-1% 760
0§-02. Tp
06-07-7¢
06 I%. 76
07.02. 760
0r-12-78
07-1%-To*
08-09-74

Tablo ¥ -

1M4G/L)
(pgpad;
{19)

a0

52

Lm

32
33
33
15
1n
z9

[P35
It
48
14
0
25
24
14
24
16
14
ib
11
s
16
20
12
1L
21

30

5
22
32
"

-Chemicsel

(HG/L)
(apess)

95599100 -

I500
o0
1430

500

TABLES

mnalyses of samples from Saline and Blg Muddy River baslas--Continued

LS
ois
SOLVED CHRO-
ARSENIC MioM
{AS) {
(OG/L) (UG/L)
101000} ro10%0)

CALUM CREEK WFAR PYATTS. IL (LAT 37

1 <10

(cul

L
(UG/L) (UG/L)
(01040} (J1046)

30

10

2500
2100

0
1500

(31036}

§6 47 LONG Q19 22 4%)--Contlnusd

1000

S8

DIs-
SOLYED
Nt
tiN)
(UGsLY
(brasoy

100

1 1]

MUK PHENOLS

(ALY
G/

(UGsL)

(V&L
{01106  (32710)

04599300 - BEAUCOUP CATEK NEAR OMAVILLE, TL (LAT 17 §) 47 LONG 089 19 §7)

440
430
229
310
1500
1200

05599500 -

100
w0
140
130
1%
60

"
190
330
50
e
190
420
120
150
270

150

178
150
175
230

a o
1 <10
o <10
1 <19
H [
1 2

a [
o [}
1 10
2 <L
o “Lo
1 <1b
L] o
[ [
[ o
2 [
o <10
L) 0
i 20

50
100
218
207

19

a0

190

40

1500
300

1700
5500

1’00
10

50
t111

09
a0

100

o
00

150
1000

1600
&0
590

1050
550
100
1800
09

La00

10
10

0
a
10

1

k1
H

10

1200

189
100

200

10

1ga

e

100

e
20

(1]
59
120
40
130
50

E[G MUDDY RIVER AT WUKPHYSBORD, JL (LAT 37 44 8% LONG 089 }O 45)

45

D1s-
SOLVED
MERCURY
{HG)
(UGrL)
(71890}

.3

@ O wnin e



46 CHEMICAL CHARACTERISTICS OF MINE DRAINAGE IN ILLINOIS

Tsble 5. :-Chemlcal snalyses of ssapleg from Saline end Big Muddy River bealos--Continusd

SFE-
CIFIC
INSTAN- CON= ALKA - TOTAL
TANEGUS  DUCT- nrs- LINITY ACIDITY DBICAR- CAR- ORGANIC
SOLYED PH Al

TEMPEN- ois- ANCE AS BONATE  BONATE  CARBON
DATE TIME ‘;;glgl CHARGE  (MICHO- QIYGEN CACOY CACOL [WE‘G’!) (Co3) (5]
MG/L.

(CFE) HHDS) [HG/L)  (UNITH)  [MG/L) (MG/L) {! ) [MG/1.) [MG/L)
{00010) (06CS1) (0DOD9S) (0O3OD) (O0400) (OGAID) (0D435) (0044D) (DO4d5] {D06ND)

(T1} *mQS59RSO0 - DIC WUDDY RIVER AT MURPHYSBORO, TL (LAT 37 &4 55 LONG 089 IP 45)--Continued

o-30-76 1330 8.0 37 1020 5.5 15 138 L[] 164 ] -
09-13-76 1530 0.5 368 820 [ 7.3 &7 -- 52 ] .
16-10-16 1540 1%.9 63 1190 127 3.2 130 oo 160 o --
11-15-76 1300 5.0 5§ 940 1.0 1.3 120 -- 140 ] 1

12-13-76 1509 1.0 L6 1150 5.1 7.5 - =a - - --
21-17-77 1100 .00 [ #1 1] 6.0 7.2 160 -- 190 ] --
02-08-77 1130 v 100 1320 6.5 1.5 170 - 110 o .7
03-22-77 1400 11.5 1420 560 14 1.2 1] - n ] --
04-01-77 140D 15.2 17580 L1 5.1 7.2 0] -- 1 0 K
05-02-77 1400 1.0 s 500 5.0 [ R &8 - 10 o ]
06-01-77 1900 5.5 1% 625 &% 7.6 [ [1] o 97 L} -
07-11-77  154% s 413 [ 11 6.3 7.5 210 - 250 ] 5.3
03-16-7T7 1400 6.0 937 398 a4 71 1 - “ [ LS
08-29-77 1200 .0 97?7 0 7.5 1.1 a3 .- 50 L] 11

08-12-77 1200 5.0 190 150 1.0 7.5 b - 11 a o

** Dlschaege valuse for this ststlon sre mean dully discharpes.



DATE

08-30-76
09-13-76
10-10-7%
11-15-76
12-13-%
01-17-77
02-08-77
03-22-77
01-01-77
05-02-77
op-01-2?
07-11-77
08-18-77
0n-29-77
09-12-77

L
(0094¢)

(31

05599500 - BIG WUDDY RIVER AT MURPHYSBOROD,

35
6
43
48
57
59
27
[ B
33
a5
32
14

27

".r Chemical

{MGSL)
(eep4s)

20
20
29
g
480
anl
170
53
1
160
169
13
69
hH )

TABLES

wtimlyses of samples from Saline and Bep Muddy River basins--Continued

DIS-
SOLYED
ARSENIC
(AS)
UG/1)
(01069)

Dis-
SOLVED
CHRO -
HIUH
[CR)
WGIL)
{21030}

<10

<10

ois BIS-
SQLYED  SOLVED
COPPER  IAON
) (EE)
(UG L) {UGSL)
{01349)  (PL046)

&n

0 10
1 0
10 12¢
19 290

2 10

A 50

q 100
11 520

D1s-
SOLVED
WAN -
GANESE
(HN)
(UG/L}
(a1a%6}

1800
450

11a0
"
20
b1
430
LH)

D1§-
SOLVED
ZINC
(IN)
(WE/L)
(01090)
1¢
0

20

10

TIS-
SOLYED
ALUM-
INUM
(AL}

(ve/L)
(91106)

EL C(LAT 37 44 55 LONG OR9 20 45)-

110

10

360

DI1§-
J0LVED
PHENILS ME!BCUIT

47

(HG
UG/L) (UG/L)
[32730)  (71890)
-Continued
o <%
oo <.
- a5
an .5
ao 9
N .0
oo 2
oo 1

#r U,5. GOVERNMENT PRINTING OFFICE; 1987 —351-614/118



