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SOME CHEMICAL CHARACTERISTICS OF 
MINE DRAINAGE IN ILLINOIS

By L. G. TOLER

ABSTRACT

Surface mining for coal in Illinois has affected runoff from the mined areas and 
altered water quality in the streams. Average annual sulfate loads in streams are 
3,000-4,000 tons per square mile of mined land 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 Illinois 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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FIGURE 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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FIGURE 2. Acreage distribution of strip-mined land in Illinois, 
by county, as of June 1974.
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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 
ygen, and pH were measured in the field. Water samples were col­ 
lected for laboratory analyses of alkalinity, total organic 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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FIGURE 3. Location of reconnaissance sampling sites in Illinois.
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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 
stream 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 
persist 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.

500

100 200 300 400

LABORATORY ALKALINITY, IN MILLIGRAMS 
PER LITER AS CALCIUM CARBONATE

FIGURE 5. Field and laboratory alkalinity measurements.

500
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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 
grams 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 I. Station data for sulfate-concentration and sulfate-load computations
[Q = discharge in cubic foot per second; A = drainage area in square miles;

CC = Correlation coefficient]

Map 
number

i ____

2 ______ 

3
4
5
g ______ 

H ______ 
12 ______ 
13
15
16 _____ 
18 _____ 
19
21 _____

Station 
number

03382090 
03382100 
03382130 
03382170 
03382185 
03382320 
05597040 
05597300 
05597500 
05598700 
05599000 
05599080 
05599100 
05599500

Sulfate concentration

Equation
l,400Q-°-543 
2,180Q~°-419 
1.810Q-0 -339 
162Q0.020
1,640Q~°- 133 
196Q~°-056 
176Q-0.137
665Q-°-272 
456Q-0.162
3.040Q-0-332 
3,620Q~°-505 
l,330Q-°-130 
3,290A-0 -423 
l,350Q-°-287

CC

-0.86 
-0.86

fi 7Q

0.11 
-0.60
-0.28 
-0.49 
-0.86 

0 49
(\ fin

-0.81 
-0.94

-0.75

Sulfate load

Equation
19.2(Q/A)°-457 
107(Q/A)°-581 
187(Q/A)°-661 
6.1KQ/A)1 - 02 
194(Q/A)°-866 
31.6(Q/A)0 -944 
9.72(Q/A)°-863 
109«3/A)0-728 
22.3(Q/A)°-838

162(Q/A)°-495 
65.7(Q/A)°-760 
167(Q/A)°-577 
869(Q/A)0-713

CC

0.81 
0.92 
0.90 
0.99 
0.98 
0.98 
0.96 
0.98 
0.95

0.80 
0.99 
0.88 
0.94

Standard error

Log

0.203 
0.195 
0.234 
0.157 
0.133 
0.200 
0.269 
0.156 
0.252

0.247 
0.127 
0.229 
0.146

Percent

48 
46 
56 
37 
27 
48 
66 
37 
61

60 
30 
55 
34

Number of 
measurements

21 
25 
20 

6 
20 
19 
8 
8 

17 
8 

16 
8 

16 
49

Sites 6, 9, and 20 had five or fewer measurements and were con­ 
sidered unsuitable for regression analyses. The measurements 
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 
sites. 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 mi2 (fig. 6) and one for sites with drainage areas greater 
than 100 mi2 (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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FIGURE 6. Generalized flow-duration curve for sites less than 100 mi* 
in the Big Muddy and Saline River basins, Illinois. Location of sites 
shown in figure 4.
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TABLE 2. Tabulation of average annual sulfate load for site 21 by use of the 
flow-duration curve technique

Percent Discharge 
time ((ft'/sVmi')

0 _____ 
1 _______ 
2

1.0 _____ 
2.0       
3.0 _____ 
5.0 _____
70 ________

10 _______
15
20
30 _____ 
40 _______ 
50 _______ 
60 __     
70 _____ 
80
90 ________ 
95

100        
Total

15 
12 
11 
8.7 
7.2 
6.0 
5.0 
4.0 
3.3 
2.5 
1.5 
1.2 

.6 

.3 

.15 

.084 

.048 

.025 

.013 

.0065 

.0

Sulfate load 
(tons per day)

6,200 
5,200 
4,900 
4,200 
3,600 
3,200 
2,750 
2,350 
2,100 
1,700 
1,200 
1,000 

620 
380 
230 
150 
100 
64 
40 
25 

0

Time interval 
(percent)

0.1 
.1 
.3 
.5 

1.0 
1.0 
2.0 
2.0 
3.0 
5.0 
5.0 

10 
10 
10 
10 
10 
10 
10 
5.0 
5.0

Average sulfate 
load for 

time interval 
(tons per day)

5,700 
5,050 
4,550 
3,900 
3,400 
2,975 
2,550 
2,225 
1,900 
1,450 
1,100 

810 
500 
305 
190 
125 
82 
52 
32.5 
12.5

Column 4
X

Column 5 
x 0.01

5.70 
5.05 

13.65 
19.50 
34.00 
29.75 
51.00 
44.50 
57.00 
72.50 
55.00 
81.00 
50.00 
30.50 
19.00 
12.50 
8.20 
5.20 
1.63 

.63

596.31

Average tons per day (596.31) times 365 days/yr equals 217,653 tons/yr. Tons per year (217,653) divided by 
drainage area (2,162 mi*) equals 101 tons/yr/mi*.

TABLE 3. Drainage areas, mined areas, and sulfate loads

Map 
number

11 ________
8 _______
4 _________

2 1 _________

9 __________
13 __________

3    _______
20 _____   

2

19
16 _________
18 ______

5 _______

Station 
number

05597040
03382320
'03382170
'05599500

AQOQOAQA

 03382450
'05597500
03382130

lAeeQQOAA

lAQQQOI AH

"03382205

'05599000
05599080
03382185

Drainage area 
(square miles)

33.1
76.4
13.3

2,162
noo

1,022
31.7

248

147
233
1 CO

292
46.1
77.9

Mined area

Square 
miles

0.0
.0
.1

51.6
o 7

31.3
1.2

12.1

Q fl

15.8
12.1
24.1

5.5
14.8

Percent

0.0
.0
.8

2.4

O 1

3.1
3.8
4.9
4 9
o n

6.8
7 ^

8.3
11.9
19.0

Annual averai

Tons

2,970
10,800
2,410

218,000
27 200

119,000
4,640

45,400
Q£ KAT1

OQ AAn

52,600
OQ QAA

33,600
16,400
58,940

ge sulfate load

Tons per 
square mile

90
141
181
101
96

119
116
146
183
1 Q7

197
226
246
115
356
757

1 Gaging station.
* Insufficient data for regression analysis; eye-fit line used for load calculation.
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FIGURE 8. Relationship of annual sulfate load to area of surface-mined land.

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 dissolved 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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FIGURE 9.  Relationship of annual sulfate load per square mile of drainage area to 
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concentrations for Big Muddy River at Murphysboro, Illinois.
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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 data 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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SPE­ 
CIFIC

INST«N- CON- TOTAL TOTAL ALXA- TOTAL 
DRAINAGE TANEOUS DUCT- CIS- ACIDITY ACIDITY BICAR- LINITY CARBON SUL- 
AREA DIS- ANCE PM TEMPER- SOLVED AS AS BONATE AS DIOXIDE FIDE 

(SQUARE CHARGE (MICRO- ATURE OXYGFN H» CAC03 (HC03) CAC03 (CO?) (SI

MAY . 1975
1?... 17.8 It 643 7.9 14.0 11.2 .0 .0 760 213 5.2 .0 

JUN
19... 17.8 13 660 7.4 ??.S 7.7 .0 .0 278 228 18 l.»

MAY . 1975
12... 11.8 7.3 818 T.3 12.0 9.2 .0 .0 2*4 200 20 

JUN
19... 11.8 II 770 6.8 20.0 8.2 .0 .0 246 202 62

MAY . 1975
12... 10.3 12 666 7.9 13.0 11.5 .0 .0 276 226 S.6 

JUN
19... 10.3 11 752 7.3 20.5 9.4 .0 .0 293 240 23

MAY . 1975
13... 35.0 6.7 615 7.4 15.0 8.6 

JUN

.0 .0 164 135 4.2 .4

16... 11.7 .60 1080 7.3 21.0 6.2 .0 .0 245 201 20 1.0

03382090 - SUGAR CREEK NEAR STONEFORT. IL (LAT 37 39 19 LONG 088 45 48)

MAY . 1975
14... 35.4 5.0 760 3.6 16.5 7.7 5.5 273 0 0 .0 .5 

JUN
17... 35.4 E4.1 2420 3.3 23.0 .3 44 2180 0 0 .0 1.0

120 6.9 15.0 A.8 .0 .0 23 19 4 
JUN 
17... 19.5 .50 167 6.9 21.0 5.5 .0 .0 68 56 14

MAY , 1975
14... 5.43 1.5 570 

JUN
17... 5.4] .06 75R

MAY . 1975
13... 4.04 1.0 2050 3.0 20.0 7.0 16 

JUN
16... 4.04 .04 5090 2.7 27.0 4.2



TABLES 21

CIS- OIS- CIS- DIS­ 

SOLVED CMLO- ALUM- SOLVED CHRO- SOLVFD SOLVED MAN- SOLVED SOLVED ORGANIC 

(S04) ICLI IAL> IASI (CRI (CU> (FEI (MM) (HO) <?N> (C) 

(00945) (00040) (01106) 101000) (010301 (01040) 1010461 (01056) (718901 (01090) (00680) (3?730>

03338090 - JORDAN CREEK AT FAIRMOUNT, IL ILAT 40 03 ?* LONfi 087 50 11)

97S
76 13 30 0 0 0 10 ?0 <.5 10 6.3 1

69 12 20 a <1(1 0 40 ?0 «.5 10 3.0 5

1?... 120 26 70 1 0 0 30 ?«0 .6 1100 
JUN 
10... 110 22 60 0 0 0 ?0 ?60 <.5 690

0333914? - FAYFTTE DRAIN NEAR INDIANOLA. IL (LAT 39 57 05 LONS 087 42 30)

(Ay , 1975

JUN

«AV . 1975
13... 50 100 110

JUN
16... 63 ?00 40

(AY , 1975

17... ??00 f>.0 ??0000

<AY . 1075
14... 36 2.4 60

17... 30 4.2 20

<AY . 1975
14... 160 16 ?10

JUN
17... 180 68 220

 AY , 1975
11... 1000 2? 45000

J 20 ?0 180 500 .7 60 13 0

S in 10 70 1000 .6 10 18 ?

1 600 ?50 350000 39000 <.5 3700 5.0 0

0 <10 0 170 150 .8 20 4.6 0

1 10 0 360 560 <.5 10 5.9 6

0 n 10 260 60 1.1 ?0 4.0 3

1 20 10 110 90 .7 0 S.? 7

2 ?30 190 1SOOOO 7000 Z.2 5900 7.0 6



22 CHEMICAL CHARACTERISTICS OF MINE DRAINAGE IN ILLINOIS

SPF- 
C1FIC 

INST4N- CON- TOTAL TOTAL

M»Y . 1075

JUN
1*... 73.3 6.2 3400 6.7 24.5 6.3 .0 .0

M»Y f 1475

M»Y . 1975 
IS... 80.5 SO 674 8.3 18.0 11.1 .0 .0

18... 80.5 68 683 7.4 24.0 6.1 .0 .0

M»Y . 1475 
15... 35.3 16 738 8.7 16.5 15.0 .0 .0

IS... 25.3 43 718 7.5 23.1) 4.1 .0 .0

M»Y . 1475 
IS... 17.6 14 785 8.4 17.0 11.1 .0 .0 

JUN 
18... 17.6 17 847 7.7 24.0 8.4 .0 .0

MAY . 1475

M»Y f 1475

JUN

M»Y . 1475

JUN 
17... 6.30 5.S 630 7.8 31.0 8.8 .0 .0

M«Y . 1475 
1?... 107 46 640 8.3 16.5 14.3 .0 .0 

JUN 
14... 107 186 703 7.3 25.5 8.5 .0 .0

 LKA- TOT»L

209 171 67 .*

33) 265 2.6 .( 

?43 240 14 .<

281 230 .9 .1 

278 238 14 .(

282 231 l.a .1 

273 224 8.7 1.1

328 187 5.fl .f

211 173 1.7 .( 

333 191 24 3.1



MAT , 1975 
13... 1100

JUN 
16... 1900

MAT . 197S 
IS...

JUN

MAT . J97S 
15... 100

JUN 
IB... 71

MAT , 19T5
1?... 

JUN
19...

TABLES 23

033P2180 - 8ANKSTON FOBK AT DORRIS HEIGHTS. IL (LAT 37 »S 3» LONG 088 3* 101
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SPE­ 

CIFIC 
INST»N- CON- 

DRAINAGE T»NEOUS DUCT-

MAY . 1975 
13... 8.06 4.6 940 

JUN

H«r   1975

JUN

M»Y , 1975 
15... 15.7 1? 640 

JUN 
19... 15.7 Ifl 696

»»Y . 1975 
15... 39.6 4? 76S

JUN

M»Y   1975

JUN

»«Y   1975

JUN

M«Y i 1975 
14... 31.6 15 706 

JUN 
IB... 21-6 30 74?

»*r . 1975 
It... 8.99 5.8 1460 

JUN 
17... 8.99 10 9?B

M»r . 1975 
14... 33.3 14 1080 

JUN 
17... 33.3 26 1110

TOT»L TOTAL »LK»- TOT»L

8.0 16.5 10.1 .0 .0 370 303 5.9 .0

8.3 15.0 1?.8 .0 .0 30? 248 2.4 .0 

7.9 18.0 9.? .0 .0 297 244 6.0 .0

7.9 13.0 11.? .0 .0 ?84 233 5.7 .0

8.4 19.0 9.7 .0 .0 ?09 171 1.3 .1 

8.1 2?.0 A. 2 .0 .0 195 160 ?.5 .3

8.1 15.5 9.1 .0 .0 324 366 4.1 .0 

7.9 18.0 8.3 .0 .0 ?01 165 4.0 .0

8.4 16.0 ".0 .0 .0 308 ?53 ?.0 .3 

7.9 19.0 8.4 .0 .0 ?58 21? 5.? .0



TABLES 25

Table 4. c

DI5- SOLVED SOLVED OIS- SOLVED DIS- DI5- SOLVED DI5- 

SULFATE RIDE INUM ARSENIC MIUM COPPER IRON G«NESE MERCURY

M«r . 1975
13... 190 11 20 i o o 20 120 «.5 10 2.5

JUN 
16... 190 11 20 0 0 0 60 110 «.5 10 2.3

MAY . 1975
15... 

JUN
18...

MAY . 1975 
15...

JUN

MAY , I97S
U... 580 6.0 

JUN
17... 280 9.5

MAY . 1975
14... OO 25 30 0 <10 10 30 830 

JUN
17... 320 23 30 1 <lf> 0 10 320

 S.5 

9.8

MAY . 1975
14... 520 9.7 20 1 0 0 30 160 <.5 10 2.5 

JUN
18... 340 10 40 0 <10 0 40 90 <-5 10 4.3

9.5 10 ? 0 10 40 100 <.5 10 6.0 

8.0 20 6 0 0 30 60 <.5 0 8.2
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AREA 
(SQUARE

INS TAN-
DIS­ 

CHARGE

SPE­ 
CIFIC 
CON-

ANCE 
(MICRO-

TOTAL TOTAL

PH TEMPER- SOLVFD AS AS BONATE

ALKA-

AS DIOXIDE

TOTAL

FIDE 
IS)

12SO 8.2 21.0 9.9 .0 .0 287 235 2.9 

1000 8.1 21.0 9.2 .0 .0 257 211 3.3

05569960 -

1200 7.9 21.0 9.4 .0 .0 235

1190 8.2 23.5 9.4 .0 .0 212

MAT , 1975
13... 35.6 

JUN
16... 35.6

MAY , 1975
13... 20.4 16 974 8.4 18.0 8.7 .0 .0 291 239 1.9 

JUN
17... 20.4 5.1 1230 8.2 24.0 8.6 .0 .0 296 244 3.0

MAY , 1975
IS... 2.55 .89 1790 7.9 17.0 8.7 .0 .0 138 113 2.8 

JUN
17... 2.55 1.4 2730 7.9 22.1 8.3 .0 .0 137 112 2.8

1090 8.4 18.0 8.8 .0 .0 115 152 1.2

1110 8.1 26.0 11.2 .0 .0 148 121 1.9

788 6.6 21.5 10.1 .0 .0 235 193

800 8.1 25.0 9.8 .0 .0 197 162

055*5230 - DOZA CREEK NEAR NEK ATHENS. IL (LAT 38 15 13 LONG 089 51 41)

1550 9.0 24.0 10.9 .0 .0 131 107

1420 8.0 25.0 B.I .0 .0 1J1 99

3.5 1140 B.3 16.0 9.1 .0 .0 237 

.76 1060 8.0 22.0 7.0 .0 .0 222
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(504)

; mb;
(C)

(UG/LI

370 <.5 10 3.1 

120 <.5 0 5.6

»1Y . |«75
M... 500 1? 40 I 0 0 20 110 <.5 10 3.3 

JUN
16... 460 12 40 1 in 0 30 160 <.5 20 5.B

530

660

?BOO 

B60

100 <.S 10

200 <.5 10

3B 15 13 LONG 089 5] Ml

220 .7 10

2*0 «.5 10

1975
*30 13 10 0 <10 20 60 210 .6 10 B.I

3BO 12 10 1 0 0 20 200 <.5 0 5.2
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SPE­ 

CIFIC
INSTAN- CON- 

DRAINAGE TANEOUS DUCT- 
AREA CIS- ANCE 

(SQUARE CHARGE (MICRO-

181024) (000611 (00055) (004001 (00010) (003001 (7182SJ (004351 (00»»OI (004101 1004051 (007451

1720 8.0 19.0 

1500 7.9 2S.O

MAY . 1975
14... 12.8 8.5 2340 8.2 20.0 

JUN
in... 12.8 3.7 3180 8.3 27.0

MAT   1975

JUN

MAY , 1975

JUN
Ifl... 18.4 l.o 714 6.8 22.5 4.0

.0 .0 2

.0 .0 126 103 32

21.1 

25.1)

MAY . 1975
14... 95.5 E22 1260 6.9 18.0 

JUN
17... 95.5 11 1980 6.7 23.S

MAY . 1975
15... 23.4 20 970 7.2 IB.5 6.7 

JUN
18... 23.4 4.7 1210 7.3 22.0 3.8



TABLES 29

(50*1 (CD <»L) («5) (CO) (CUI (Ft) (MNI (H6I (7N) (C) 

(009*51 100940) (01106) 101000) (01030) (010*0) (010*61 (01056) (71890) (01090) (00680) 132730)

80 1600

M»Y . 1975
14... 670 !fl 20 1 20 20 30 1000 

JUN
1H... 1800 14 20 1 30 20 60 290

180

170

980

690

1600

2600

M»Y . 1975
15... 360 15 30 1 10 10 110 1500 

JUN
Ifl... <i*0 2B 30 3 10 0 50 570

6.6

s.o
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SPE­ 
CIFIC

INSTHN- CON- TOTAL TOTAL 
DRAINAGE TUNEOUS DUCT- DIS- HCIOITY »CIOITY

AREA OIS- UNCE PM TEMPER- SOLVED »S »S 
(SQUARE CHARGE (MICRO- HTURE 0»YGEN H» C«C03

680 7.3 18.5 ».S .0 .0 121 99 9.7

M»Y . 1975
IS... 12.7 3.4 1730 7.2 19.0 7.6 .0 .0 158 130 16 

JUN
18... 12.7 .60 2750 7.3 23.0 7.3 .0 .0 ?8« 233 23

8.2 .7 35

910 
JUN 
IX... 21.4 .05 960

M»Y , 1975

JUN 
18... 18.7 7.8 6720 8.* 27.0 9.* .0 .0 633 519 ».0

M»Y . 1975
15... 11.9 3.4 1010 8.1 20.S 9.5 .0 .0 136 112 1.7 

JUN
in... 11.9 .03 2580 8.3 27.5 7.6 .0 .0 203 167 1.6

E Estimated valu
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OIS- DIS-

D.TE JMG/LI IMG/LI .UG/LI ,

M»Y , )975
15... 170 ?1 40

M»Y . 1975
15... 810 17 90

JUN
18... 1600 19 120

PAY . 1975
1.

MAY , 1975
1»... 250 1« ?0

JUN
IB... 250 22 20

M»Y . 1975
15... 3000 41 20

JUN

OIS- OIS-

ESE CPEEK NE«H OLD OU OUOIN IL (L»T 37 58 33 LONG 089 10 021

? <10 0 40 1300 .9 20 28 37

1 10 10 20 2400 .8 140 5.7 4

0 20 10 40 900 <.S 0 3.0 0

2 1

1 <10 10 60 S10 <.5 50 7.7 0

1 n 0 40 1300 <.5 10 8.1 5

PESTDNE CPEFK NE.P DEHM.PK. ,L ,L,T 37 57 58 LONG 08, 29 03,

1 10 10 50 680 .6 10 6.9 0

30 1 10 0 0 130 .7 10 9.4 
JUN 
IK... 1300 14 20 0 10 ?0 60 240 <-S 10 4.8
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DATE

06-17- 

12-09- 

02-19- 

03-02- 

03-17-

04-21- 

05-04-

05-20-

06-16- 

07-06-

08-23-

02-20-

03-17- 

03-25-

04-21-

05 06

07-06-

08-24- 

10-27- 

11-18- 

12-10- 

01-12-

75 

75 

76 
76* 

76"

76" 

76

76"

76« 

76"

76

C2)

76

76* 

76

76«

76"

76 

76

76

77

03-03-77

07-01- 

E E!

77

TIME 

(1)

0930 

1145 

1630 

1500 

0800

0800 

1400

0800

0900 

0800

1415

1030

0900 

1345

0900

0900

1530 

1000

1100 

1430

1230

1240

TEMPER­ 
ATURE 
[DEG C) 
(00010)

23.0 

5.5 

9.0 

IS. 5 

8.0

19.5 

14.0

14.5

22.0 

20.5

25.5

9.0

6.5 

14.0

19.5

22.0

26.0 

10.0

2.5 
.0

6.5

26.5

SPE­ 
CIFIC 

INSTAN- CON- 
TANEOUS DUCT- 
DIS- ANCE 

CHARGE (MICRO- 
CCFS) MHOS) 

(00061) (00095) 1

E4.1 

17 

98 

120 

110 

18

24 

12

7.5

6.0 

16

.42

1370

38 

118

42

99

796

3.1

11

5.5 

3.8

55

24

2420 

600 

350 

850 

900 

583 

810 

1250 

910

767 

533 

1420 

567

7000 

375

685

260

1170 

SIS 

550 

1150

583 

1100 

317

1480

1700 

1490

1040 

220 

1130

880

ALKA- TOTAL TOTAL 
DIS- LINITY ACIDITY BICAR- CAR- ORGANIC 

SOLVED PH AS AS BONATE BONATE CARBON

(MG/L) (UNITS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) 
[00300) (00400) (00410) (00435) (00440) (00445) (00680)

.3 3.3 

11.0 4.7 

9.8 4.8 

3.0 4.8 

3.2 4.9 

6.4 4.8 

9.0 4.2 

.1 4.1 

9.0 4.0

3.4 4.7 

8.6 5.0 

.4 3.7 

4.5 4.6

6.5 2.9 

7.9 4.5

11.6 6.1 

11.0 6.2

9.8 5.1 

9.8 6.2 

10.0 6.2 

8.1 3.9

8.6 6.4 

9.4 4.7 

7.4 6.1

9.6 3.4

13.6 3.8 

7.4 3.9

4.9

7.3 6.0 

4.0

8.5 3.9

0 273 0 

0 2180 0 

0 179 0 

0 60 0 

0 250 

0 230 

0 100 

0 253 0 

0 420 

0 323 0

0 170 

0 35 

0 510 

0 136

0 99 0 

0 -- 0 

0 550 0

8 15 10 

16 10 20

0 70 

10 10 12 

40 

0 110 

0 60

0 10 

20 0 

0 140 

00 

0 SO

292

458 

412

64 

8 -- 16 

90 

164 

0 50 0

0 14 

0 5.0 

0 

0 4.8

0 10 

0 9.3

0 14 

0 5.8 

0 

0 18

0 

0 7.0

0 6.5 

0 6.9

0 5.4 

0 5.4
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DATE

OS-14-75

06-17-75

12-09-75

02-19-76

03-17-76*

04-02-76*

04-06-76

04-21-76*

05-04-76

05-06-76*

05-20-76"

06-03-76* 

06-16-76*

07-06-76*

07-15-76*

08-04-76*

08-18-76*

08-23-76

03-30-77

06-30-77

08-25-77

(2) 

12-09-75

02-20-76 

03-04-76*

OJ-17-76*

03-25-76

04-02-76*

04-21-76"

05-06-76*

05-06-76

05-20-76*

06-03-76* 

06-16-76*

07-06-76*

07-15-76"

08-24-76

10-27-76

11-18-76

12-10-76

01-12-77

02-03-77 

03-03-77

03-29-77

OS-05-77

06-09-77 

07-01-77

DIS­
SOLVED
CHLO­
RIDE
(CD 

(MG/L)
(00940)

(1)

2.1

6.0

6.4

4.2

5.7

5.5

8.0 

5.0

6.7

4. 7

6.5

4.4

6.8

4.6

6.1

8.0

10

5.0

5.0

8.0

6.6

13

10

10

10

13

17

2.0

11

12 

10

DIS-
DIS- DIS- SOLVED

SOLVED SOLVED CHRO-
SULFATE ARSENIC MIUM
(S04) (AS) (CR) 
(MG/L) (UG/L) (UG/L)
(00945) (01000) (01030)

320 0 70

2200 1 600

290 0 <10

130 0 <10

440 0 30

300

380 0 10

600

480 0 10

440

350

140 0 0 
725 0 20

225

400

350

5300 4 100

160 0 <10

700 2 15

1700 0 26

320 0 0

94 0 <10 

400

640

230 0 10

220 0 0

680 1 0

560

190 0 20

525

100 

550

120 0 0

550 0 10

850 0 10

928 -- 0

1590 -- 0

1200 -- 0

864 -- 0

783 -- 0 

614 -- 0

88 00

672 -- 0

2060 -- 0 

432 2 0

DIS­
SOLVED
COPPER
(CU) 

(UG/L)
(01040)

40

250

10

10

70 

70

10

20

0

100

240

10

31

140

0

0

0

0

50

20

0

50

30

20

20

10

20

0 

0

0

10

10

DIS­
SOLVED
IRON
(FE) 

(UG/L)
(01046)

3700

250000

33000

8000

44000 

46000

24000

44000

4400

48000

59000

37500

15000

26500

54000

48000

31500

780000

9300

51000

DIS­
SOLVED
MAN­

GANESE
(MM) 

(UG/L)
(01056)

5200

39000

4200

1900 

5500

7000

3700

6000

11000

6500

7500

4800

2200

91000

2200

11000

100000 26000

5500

13800

3700

4900

5200

10000

9200

5400

2800

1300 

2600

1300

3200

13000

3600

28300

44000

10300

420

2700

740

5000

6350

2200

2300

7750

6000

5600

4300

1970

1100

4800

9900

10100

13700

13300

10900

5700

780

6800

9800

DIS­
SOLVED
ZINC
(ZN) 

(UG/L)
(01090)

520

3700

350

140

1900 

1200

500

500

1900

630

1200

700

300

8800

150

1000

2600

400

800

90

200

700

400

220

300

0

100

700

770

610

250

700

900

280

30

260

250

DIS­
SOLVED
ALUM­
INUM PHENOLS
(AL) 

(UG/L) (UG/L)
(01106) (32730)

20000 27

220000 0

14000

3300

10

0

18000

24000

0

0

20

470000

5400

3700

140000

0

0

30

0

5

3200

0

0

0

5

31000

13000

3000

20000

30000

2000

0

8000

8000

DIS­
SOLVED
MERCURY

(HG) 
(UG/L)
(71890)

1.7

<.5

<.S

<.S

.4

.7

.0

<.s
.1

<.5

.0

.0

.0 

.0

<.s
<.s
.1
.0

<.5

<.S

.0

.7

<.S

.0

.0

.4

<.5

.0

.0

.0

.0

<.s
--

<.s

.0
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Ta 

DATE TIME

(2) 03382100

08-11-77

08-29-77

09-14-77

(3) 

12-12-75

02-20-76

03-04-76*

03-17-76*

03-26-76

04-02-76*

04-21-76*

05-06-76*

05-06-76

05-20-76*

06-16-76*

07-06-76*

07-15-76*

08-04-76*

08-18-76*

08-24-76

09-03-76*

03-31-77

06-30-77

08-24-77

02-24-76

03-25-76

05-04-76

03-29-77

06-29-77

12-10-75

02-24-76

03-04-76* 

03-17-76*

03-26-76

04-02-76*

04-21-76*

05-06-76*

05-07-76

05-20-76*

Ob-03-76*

Ob-16-76*

07-06-76*

07-15-76*

08-04-76*

08-18-76*

1300

1130

1345

1130

1520

1000

1000

1400

1000

1000

0900

1430

1100

1100

0900

1000

1000

1230

1000

1645

1100

1400

1130

1440

1515

1130

1130

(5)

1330

1330

1300

1100

1300

1300

1300

1300

1400

1300

1400

1200

1400

1300

1300

ATURE 
(DEG C) 
(00010)

INSTAN­ 
TANEOUS

CHARGE 
(CFS) 

(00061)

- SOUTH FORK SALINE

30.0

26.5

12

6.5

20.0 89

8.0 113

10.0

16.0

6.S

17.0

12.0

18.5

16.5

16.0

16.5

23.5

23.0

21.0

21.5

26.0

24.0

21.5

15.5

26.5

26.0

(4) 0338

8.0

15.0

16.0

14.5

23.0

03382185

3.0

9.0

15.5

16.0

12.5

18.0

17.0

15.0

19.0

18.0

23.0

23.0

26.0

23.5

23.5

1880

104

67

137

152

65

113

57

80

41

800

36

45

48

3.7

38

4160

43

10

10

18

13

38

.20

SPE­ 
CIFIC 
CON- 
DUCT-

(MICRO- 
(MHOS) 

(00095)

DIS-

OXYGEN 
(MG/L) 
(00300)

ALKA-

(UNITS) (MG/L) 
(00400) (00410)

TOTAL

(MG/L) (MG/L) (MG/L) 
(00435) (00440) (00445)

RIVER NEAR CARRIER MILLS, IL (LAT 37 38 16 LONG 088 40 40) --Con

2400

1400

1140

850

278

733

1030

560

500

867

967

990

767

1130

317

1830

1100

1120

2000

2000

350

1430

1630

482

560

640

330

450

8.7

2.9

3.8 0

8.8 3.1

11.2 6.0 6

10.0

8.8

10.9

9.3

10. 7

8.2

8.5

9.0

9.5

9.0

8.4

6.0

7. 7

7.1

7.0

4.6

7.5

8.9

6.S 13

5.7 0

5.3 0

5.8 2

6.3 0

4.3 0

4.8 0

4.5 0

6.5 0

4.0 0

6.5 6

3.5 0

3.9 0

4.0 0

3.5 0

3.5 0

6.9 11

3.2 0

8.3 3.4 0

12.0

11.2

10.4

8.9

4.3

- BANKSTON FORK NEAR DORRIS

39

95

19

29

21

29

2.0

14

2. 3

2.0

9.0

290

27

57

45

1840

1750

2000

1950

2350

2500

1400

2700

2570

2170

12.2

12.0

9.6

9.1

10.8

8.3

8.6

9.2

9.5

8.7

9.0

8.0

7.4

8.4

8.0

6.9 44

7.8 53

7.8 70

6.9 29

7. 3 49

HEIGHTS, IL (LAT

7. 3 94

7.4 86

7.7 100

7.5 112

7.3 110

7.4 90

7.8 ISO

8.1 144

7.7 130

7.1 65

7.3 95

7.1 52

7.5 150

7.5 110

7.3 90

1000

84 DO

300

25 70

10 16 0

36

40

20 2 0

8.0

60

330

55 00

4.0

85

0

230

75

100

372 0 0

330

13 0

200 0 0

180 0 0

30 58 0 

10 54 0

10 65 0

IS 85 0

35 0

60 0

37 46 05 LONG 088 32 25)

10 114 0

15 105 0

0 

0 

10 136 0

0

0

0

10 176 0

0

0

0

0

0

0

0

TOTAL

(C) 
(MG/L) 
(00680)

tinuec!

8.1

3.2

6.3
--

7.2

6.8

12

8.2

11

6.5

3.4 

3.3

8.0

4.2

5.1

5.0

3.6

7.3

12

10



TABLES 35

DIS­ 
SOLVED DIS- 
CHLO- SOLVED 
RIDE SULFATE

DATE (CL) (S04) 
(MG/L) (MG/L) 
(00940) (00945)

DIS- 
DIS- SOLVED 

SOLVED CHRO- 
ARSENIC MIUM 

(AS) (CR) 
(UG/L) (UG/L) 
(01000) (01030)

DIS- DIS- 
DIS- DIS- SOLVED DIS- SOLVED DIS­ 

SOLVED SOLVED MAN- SOLVED ALUM- SOLVED 
COPPER IRON GANESE ZINC INUM PHENOLS MERCURY 
(CU) (FE) (MM) (ZN) (AL) (HG) 

(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) 
(01040) (01046) (01056) (01090) (01106) (32730) (71890)

(2) 03382100 - SOUTH FORK SALINE RIVER NEAR CARRIER MILLS, IL (LAT 37 38 16 LONG 088 40 40)--Conti

08-11-

08-26- 

09-14-

12-12-

02-20-

03-04-

03-17-

03-26- 

04-02- 

04-21-

05-06-

OS-06-

OS-20- 

06-16- 

07-06- 

07-15- 

08-04- 

08-18- 

08-24- 

09-03- 

03-31- 

06-30- 

08-24-

-77

 77 

 77

(3) 

 75

 76

 76*

 76*

 76 

 76* 

 76*

 76*

 76

76* 

 76* 

 76* 

 76* 

 76* 

76* 

 76 

 76* 

 77 

 77 

 77

8.0 1590

S.3 760 

10 601

7.9 440

4.5 100

180

552

7.6 240 

200 

420

8.0 450

S.9 180

8.0 300 

525 

110 

10 880 

5.0 450 

525 

9.8 1500 

1000 

5.9 140 

7.3 760 

6.1 880

10

0 2 

0

0 0

0 <10

0 <10

0 0

0 10

0 0

0 40

0 10

0 <10 

2 6

0 2

(4) 03382170 - BRUSHY CREEK

12-10-

02-24-

03-25-

05-04-

03-29-

06-29-

12-10-

02-24-

03-04-

03-17-

03-26-

04-02-

04-21-

05-06-

05-07-

05-20-

06-03-

06-16-

07-06-

07-15- 

08-04- 

nfl- 1 f).

 75

 76

76

76
 77

 77

75
 76

 76*

 76*

 76

76*

76*

 76*

76
 76*

 76"

 76*

 76*

 76* 

 76*

  7fi*

11 210

8.7 170

10 220

9.6 220

6.4 100

9.9 130

(5) 0338218S

21 960

18 870

35 600

25 1500

23 930

1150

1380

1350

25 1300

1200

30 1000

30 1000

700

1700 

1300

0 <10

1 <10

0 <10

0 <10

0 <10

3 3

110

11

0

10

10

0

20

SO

0

40

0

10

NEAR HARCO

0

0

0

0

10

6

  BANKSTON FORK NEAR DORRIS HE

0 0

1 10

0 0

0 40

0 <10

0 10

0 0

1 0

0

0

10

so
0

0

30

SO

46000

12000

6400

470

5000

9800

2800

SOOO

7600

4800

3700

6900 

3400

8000 

5900

25000

42000 

170

18000

, IL (LAT

80

60

60

30

230

210

IGHTS, IL

1900

440

1300

1200

110

1300

1800

1100

40

1000

3500

2900

2900

600 

800
i flnn

21000

5200

4900

830

3440

4900

2600

5800

4900

5300

3000

6000

23000

910

10000

37 46 30

450

360

410

330

200

500

(LAT 37

1800

1800

1470

1700

1500

12000

1550

870

1400

1100

1800

1400

2100 9ZOOO

240 10000

150 100

30 140

300

400

110 100

500

400

240 3100

200 -- 5

1200 -- 5 

900 -- 7

1300 47000

30 110

460 11000

LONG 088 39 08)

10 70

0 SO

10 30

10 70

50 160

20 210

46 05 LONG 088 32 25)

140 30

60 60
200 -- 10

200 -- 0

SO 60

200

200

100

40 40

100

400

200

nued

.0

<

.4
<.S

.8

.0 

.0

<.s

.0 

.0

<.s
<.s
<.s
<.s
<.s
.3

<.S

<.s
.0

.0

<.s
.0

.2

.0

<.s
.0

.0

.0
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08

09

03

06

08

12

02

03

03

03

04

04

05

06

06

07 

07

08

08

08

09

12 

02

03

03

04

04

04

05

05

05

06

O 7

07

08

12

02

DATE

-24-

-03-

-30-

-29-

-25-

-10- 

-25-

-04-

-17-

-26-

-02-

-21-

-06-

-03-

-16-

-15-

-04-

-18-

-24-

-03-

-11- 

-25-

-05-

-17-

-02-

-07-

-21-

-06-

-07-

-20-

-03-

-06-

-15-

-18-

-11-

-25-

OS-OS-

OS

04

04

-17-

-02-

-07-

(5)

76
76*

77

77

77

(6) 

75 

76
76*

76*

76
76*

76*

76*

76*

76* 

76*

76*

76*

76
76*

75 

76
76"

76"

76"

76
76"

76"

76
76"

76"

76"

76"

76"

75

76
76"

76"

76"

76

TIME

1030

1300

1600

1330

1440

1530 

1500

1100

1300

1300

1300

1300

1200

1200

1100 

1300

1300

1300

1345

1300

1400 

1130

1400

1200

1200

1100

1200

1100

1045

1300

1000

1100

1200

1200

I 

1100

0945

0900

1400

1400

1600

INSTAN­
TANEOUS

ATURE CHARGE 
(DEG C) (CFS)
(00010) (00061)

24.0 7.7

22.0 .90

19.0 658

25.5 23
25.0 4.6

5.0 109 

9.5

16.5

6.5

18.0

15.5

18.5

16.5

18.0

23.5 

28.5

24.5

26.5

35.0 9.2

SPE­
CIFIC
CON-
DUCT-

(MICRO- 
MHOS)
(00095)

2300

2170

920

2200

3450

1220 

1080

1600

1480

1380

1550

1230

2270

1920

2000

1600

26.5 -- 2830

7.0 249 950 

10.0 548 362

14.5

9.0

15.5

16.0 153

19.0

16.5

15.0 93

18. 5

18.5

23.5

28.0

23.5

4.0 18

9.0 26

13.5 145

7.0 6.0

15.0 64

20.0 7.1

983

1230

750

910

1070

1070

1180

900

650

450

1480

1830

780

710

950

967

750

880

DIS-

OXYGEN 
(MG/L)
(00300)

7.2

8.6

7.2

8.3

10.3

12.2 

10.2

9.5

13.0

9.2

10.3

6.0

10.7

13.8

8.0

7.8 

9. 7

7. 7

13.0

19.0

21.9

11.0 

7.0

8.9

10.7

10.4

9.1

7.3

8.4

8.6

8.9

8.2

7.4

7. 5

7.8

12.3

12.8

12.1

9.1

15.4

12.4

13.4

(UNITS)
(00400)

7.5

8.6

6.8

6.7

7.6

7.8 

7.6

7.6

7.5

7.8

7.5

7. 3

8.0

8 . 6

7.6 

7.4

7.6

7.4

8.0

9.0

ALKA­
LINITY

(MG/L)
(00410)

127

160

36

11

120

LF, IL (1 

125

92

120

120

122

100

100

150

150

170 

120

84

170

110

120

126

7.8 150

7.6 56 

7.1 41

7.2

6.9

6.9

7.3

7.3

7.2

7.3

7.3

7.0

6.9

6.9

7.1

8.1

7.8

7.5

7.7

8.0

7.6

8.7

60

45

40

39

55

55

53

65

50 

65

28

45

70

90

123

121

88

130

95

139

TOTAL
ACIDITY BICAR- CAR-

CAC03 (HC03) (C03) 
(MG/L) (MG/L) (MG/L)
(00435) (00440) (00445)

397 155 0

0

44 0

14 0

150 0

.AT 57 42 28 LONG 088 29 31) 

15 152 0 

15 112 0

0

0

15 149 0

0

0

0
10 173 5

0 

0

0

0 

0

0

0

0 115 19

0

10 68 0 

10 50 0

0

0

0
10 48 0

0

0

10 65 0

0

0

0

0

0

0

0 

53 01 LONG 088 26 05)

10 150 0

10 147 0

0

0

0
10 169 7

TOTAL
ORGANIC

(C) 
(MG/L)
(00680)

9.0

8.9

6.3

4.8

4.1 

5.8

8.9

11

14

5.7 

9.4

11

10

4.6

4.4

12



TABLES 37

DIS- DIS- DIS- DIS­ 
SOLVED DIS- DIS- SOLVED DIS- DIS- SOLVED DIS- SOLVED DIS- 
CHLO- SOLVED SOLVED CHRO- SOLVED SOLVED MAN- SOLVED ALUM- SOLVED 
RIDE SULFATE ARSENIC MIUM COPPER IRON GANESE ZINC INUM PHENOLS MERCURY 

nATF (CL) (S04) (AS) (CR) (CU) (FE) (MN) (ZN) (AL) (HG) 
(MG/L) (MG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) 
(00940) (00945) (01000) (01030) (01040) (01046) (01056) (01090) (01106) (32730) (71890)

(5)

08-24-76

09-03-76"

03-30-77

06-29-77

08-25-77

(6) 

12-10-75

02-25-76

03-04-76"

03-17-76"

03-26- 76
04-02-76"

04-21-76"

05-06-7f*

05-07-76

05-20-76"

06-03-76" 

06-16-76" 

07-06-76"

07-15-76" 

08-04-76" 

08-18-76" 

08-24-76 
09-03-76"

12-11-75

02-25-76

03-05-76"

03-17-76"

04-02-76"

04-07-76

04-21-76"

05-06-76"

05-07-76

05-20-76"

06-16-76" 

07-06-76* 

07-15-76* 

08-18-76* 

09-03-76*

12-11-75

02-25-76

03-05-76*

03-17-76*

04-02-76*

04-07-76

03382185

13

IS

9.0

14

- BANKSTON

1400

1500

430

1300

18 2300

35 490
25

50

45

105

73

20

45 

38

(7) 

20

14

20

33

19

23

48

58

(8) (

57

45

61

410

750

900

610

600

500

775

720

450

400 

575 

350

1200 

830 

1050 

1100 

350

03382250   

410

92

300

520

320

380

400

540

570

350

650 

150 

750 

900 

1100

190

160

200

240

220

220

FORK NEAR DORRIS

0 10

0 20

0 <10

2 2

0 1

0 0

1 <10

0 <10

0 0

5 0

4 10

0 0

0 20

0 10

SALINE RIVER AT 

0 0

1 <10

0 20

0 20

0 0

0 10

0 0 

0 0

0 20

0 0

1 <10

0 0

HEIGHTS, IL (LAT

10 60

0 700

0 210

0 5000

0 410

0 0

0 50

1000

700

10 30

50 1200

50 4400

600

0 30

1100

2000 

1200

50 3600

50 600 

600

600

10 30

300

0 1000

0 320

20 1600

SO 1300

1300

0 40

2800

2000

0 50

2800 

30 2200 

0 1700

3400

1400

1600 

0 2100

0 80

0 60

5900

300

600

0 30

37 46 05

860

350

920

2200

1400

760

860

1050

850

760

520

800

370

310

350

600

600

550

230

2900

350

2150

2900

1600

2000

2300

2550

3400

1750 

1500 

2700

2650

110

90

870

170

200

90

LONG 088 32 25) - -Continued

20 970

0

40 70

330 60

60 200

20 40

20 40

100

100

10 30

200 -- 0

100 -- 5

0

10 60

100

100

100 -- 0

0 -- 10

10 240

60 30

0 140

100 -- 0

100 -- 0

100

30 40

200

200

30 40

0 

100 

300

0 -- 5

10 20

0 50

100

200

100

0 30

<.s
.0

<.S

.0

.0

<.5

.0

.4
<.5

.0

.0

.1
<.5

.0

.0

.0

.0

< *

<,5

.0

.5

.0
<,5

.D

.0
<.s
.0 

.0 

.0

.0

<.5

.0

.0

.0
<.s
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T

DATE 

04-21-76*

05-06-76

05-20-76*

06-03-76*

06-16-76*

07-06-76*

07-15-76*

08-04-76*

08-18-76"

08-25-76

03-31-77

06-29-77

08-26-77 

12-12-75

02-25-76

03-05-76*

03-17-76*

04-02-76*

04-07-76

04-21-76*

05-06-76*

05-06-76

05-20-76*

06-03-76*

06-16- 76*

07-06-76*

07-15-76*

08-04-76*

08-18-76*

08-25-76

09-03-76* 

12-08-75

02-19-76

03-25-76

05-04-76

08-23-76

03-30-77

07-01-77

08-30-77

01-07-76

02-27-76

03-31-76

05-19-76*

06-02-76*

able 5.- 

TIME

1400

1000

1400

1300

1500

1300

1500

1400

1400

1430

1230

1500

1520 

1530

1345

1300

1100

1100

1300

1100

1000

1130

1200

1100

1200

1000

1100

1100

1100

1245

1200

(11) 

1430

1100

1030

1140

1030

1100

1000

1115

(12)

1300

1430

1330

1500

1200

ATURE 
(DEC C) 
(00010)

2320 - RI 

18.5

17.5

23.5

17.5

22.5

24.5

29.0

24.5

28.0

31.0

12.5

35.0

INSTAN­ 
TANEOUS
DIS­ 

CHARGE 
(CFS) 

(00061)

17

3.4

6. 7

39

200

14.5

1.1

.10

.10

.11

53

2.3

30.0 2.9

9) 03382450 - SAI 

5.0 323

10.0

14.5

10.0

15.5

16.0

20.0

18.5

18.0

18.5

19.0

26.0

23.5

30.0

26.0

25.5

27.0

25.0

055970. 

5.5

9.0

13.0

11.0

22.0

16.0

22.5

23.0

OSS97300

.0

12.0

15.5

18.5

20.0

116

17

12

60

8.2

1.2

.07

45

5.2

71

- LITTLE

428

271

357

195

SPE­ 
CIFIC 
CON- 
DUCT-

(MICRO- 
MHOS) 
(00095)

750

920

817

717

383

600

1080

583

1070

1200

460

930

490

920

369

767

1170

650

860

1270

1270

1200

850

567

1030

450

1250

1100

1480

2030

1450

520

415

750

970

550

295

520

180

DIS-

OXYGEN 
(MG/L) 
(00300)

9.0

9.8

12.8

9.0

6. 7

9.1

10.3

9.2

9.2

10.6

8.2

13.4

(UNITS) 
(00400)

7.8

8.0

8.0

7.3

7.0

7.5

7.9

7.7

7.9

8.0

7.5

8.5

8.7 8.0

11.6 7.5

8.2

8.4

10.5

10.3

9.8

6.9

9.5

9.4

8.6

7.9

9.0

6.8

8.6

6. 7

8.5

8.3

12.4

11.0

9.2

10.0

10.0

5.5

6.S

5.6

7.6

MUDDY RIVER NEAR

500

530

560

600

9.4

8.0

9.3

6.6

7.3

7.4

6.7

6.9

7.6

7.5

7. 1

7. 7

7.3

7.1

7.4

7.0

7.0

6.9

6.9

7.5

8.0

7.7

6.6

7. 1

7. 5

7.0

8.1

7.2

6.4

DE SOTO,

7.4

7.2

7.4

7.9

7.3

ALKA-

(MG/L) 
(00410)

120

171

160

110

0

146

210

280

160

167

90

110

79

95

54

60

0

45

67

110

70

74

120

55

85

56

70

55

32

103

90

IL (LAT 37 

31

26

59

61

51

13

80

30

IL (LAT 37

43

55

64

180

170

TOTAL

CAC03 (HC03) (C03) 
(MG/L) (MG/L) (MG/L) 
(00435) (00440) (00445)

0

10 208 0

0

0

4.0

0

0

0

0

0 204 0 

0 

110 0

130 0

96 0

15 116 0

10 66 0

0

36

0

10 82 0

0

0

25 90 0

0

0

0

0

0

0

0

248 125 0

0

10 38 0

10 32 0

10 72 0

IS 74 0

1090 62 0

16 0

97 0

37 0

49 53 LONG 089 11 12)

15 52 0

10 67 0

10 78 0

0

0

TOTAL

(C) 
(MG/L) 
(00680)

14 

6.0

11

5.4 

4.0

11

16

9.7

12

8.1

17

9. 7

5.6

12

9.6

5.3

6.7

15

15



TABLES 39

DIS- DIS­ 
SOLVED DIS- DIS- SOLVED DIS- DIS- 
CHLO- SOLVED SOLVED CHRO- SOLVED SOLVED

(! 

04-21-76*

05-06-76

OS-20-76*

06-03-76* 

Ob-16-76* 

07-06-76* 

07-15-76* 

08-04-76*

08-18-76*

08-25-76 

09-03-76* 

03-31-77

06-29- 77

08-26- 77

12-12-75

02-25-76

03-05-76*

03-17-76*

04-02-76*

04-07-76

04-21-76*

05-06- 76*

05-06-76

05-20-76* 

06-03- 76* 

06-16- 76* 

07-06-76* 

07-15-76* 

08-04-76*

08-18-76*

08-25-7b 

09-03-76*

12-08-75

02-19-76

03-25-76

05-04-76

08-23-76

03-30-77

07-01-77

08-30-77

ILLJ I.3U4) I.ASJ I.LKJ (LU| (ft)
(MG/L) (MG/L) (UG/L) (UG/L) (UG/L) (UG/L) 
(00940) (00945) (01000) (01030) (01040) (01046)

232

62 220

55 190

150 

75 

150 

225 

30 95

75 245

87 330

32 99

61 360

27 66

(9) 03382450

49 310

18 92

200

440

220

35 300

440

55 480

50 520

45 225 

100 

350 

175 

575 

25 400

23 710

45 1200 

1000

(11) 05597040 -

25 170

19 120

43 250

58 310

48 130

17 83

32 160

9.5 38

1800

0 <10 0 20

1 0 SO 800

1300 

25000

1500 

400

0 30 0 700

0 0 20 400

1 <10 10 0

700 

1 <10 0 160

2 4 6 30

0 1 7 190

- SALINE RIVER NEAR EQUALITY, IL

0 0 0 200

1 <10 0 320

50 -- 1800

1000

2300

0 0 0 20

2000

0 0 40 1200

0 10 0 10

0 0 SO 2200 

4800

1500

4200 

700

1 40 0 1600

0 30 0 500

0 <10 10 40

2100 

POND CREEK AT WEST FRANKFORT, IL

1 0 0 240

0 <10 0 330

0 <10 0 120

0 <10 0 50

0 <10 10 150

0 <10 0 350

0 1 4 50

0 7 8 300

DIS­ 
SOLVED 
MAN­ 
GANESE 
(MN) 

(UG/L) 
(01056)

220

40

100

170

140

100

30

80

60

100

(LAT 37 42

1700

160

1100

2620

1100

1300

1400

2350

2700

920 

900

1510

0

2200

(LAT 37 53

440

550

910

390

680

380

390

310

DIS- 
DIS- SOLVED DIS­ 

SOLVED ALUM- SOLVED 
HNC INUM PHENOLS MERCURY 
(ZN) (Al) (HG) 

(UG/L) (UG/L) (UG/L) (UG/L) 
(01090) (01106) (32730) (71890)

100

0 20

0

100

100

100 -- 4

10 0

20 100

10 80

30 210

14 LONG 088 17 14)

40 SO

10 170

100

200

100

10 40

100

100 -- 5

0 40

100

100 - - 9

200 -- S

0 60

06 LONG 088 55 54)

20 120

20 140

10 40

20 40

10 60

20 270

0 180

10 230

.7

<.S

.0

.1

.0

.0<- s
<.5

.0

<.s
<.s
.0

.9

.0

<.S

.0

.0

<.s
.0

.0

.0

.0

<- 5

<.5

<.S

<.S

<.S

<.s
<.s
.0

.0

05597300 - LITTLE MUDDY RIVER NEAR DE SOTO, IL (LAT 37 49 53 LONG 089 11 12)

100

100



40 CHEMICAL CHARACTERISTICS OF MINE DRAINAGE IN ILLINOIS

DATE

(12) 

06-15-76*

08-17-76*

08-30-76

04-06-77

07-05-77

08-26-77

12-09-75

02-19-76

03-02-76*

03-17-76*

03-25-76 
04-02-76*

04-21-76*

05-06-76*

05-06-76

05-20-76*

06-03-76*

06-16-76*

07-06-76*

07-15-76*

03-29-77

06-30-77

08-24-77

12-24-75 

02-27-76

03-31-76

05-04-76

08-30-76

04-07-77

07-01-77

08-29-77

12-22-75 
02-26-76

03-30-76

05-03-76

08-26-76

04-07-77

07-07-77

08-26-77

TIME

1500

1400

1545

1445

1430

1415

113)

0945

1400

1300

0800

0800

0800

0800

1600

0800

0800

0800

0800

0800

1245 

1650

1500

1145

(14) 

1030 

1645

0845

0830

1130

1600

1440

ATURE
(DEC C)
(00010)

26.0

24.5

24.0

14.0

29.5

26.0

05597500

4.0

10.0

15.5

5.0

10.0

16.5

16.0

16.0

15.5

18.5

20.5

21.0

24.5

18.3

24.5

23.5

.0 

13.0

11. 5

9.0

19.0

17.0

26.0

1430 23.0

1645 2.0 

0900 9.0

1030

1100

1100

1000

1110

1045

15.0

11.5

26.0

12.5

28.5

24.0

INSTAN­
TANEOUS

CHARGE 
(CFS)
(00061)

2. 4

962

24

14

SPE­ 
CIFIC 
CON­
DUCT- DIS-

(MICRO- OXYGEN 
MHOS) (MG/L)
(00095) (00300)

1270 6.7

1070 11.5

1570 8.5

260 5.0

565 5.9

750 11.4

- CRAB ORCHARD CREEK NEAR

12

69

7.0

5.0

8.0

28

2.6

4.2

18

5.0

17

.90

307

.63

.10

12 

3.3

7.3

1.1

.02

4.7

2.6

6.3

6.9 

14

26

3. 5

2.2

10

4.6

4.0

910 10.8

520 10.2

1330 8.9

1380 11.4

1020 7.6

1050 7.7

1450 7.2

1420 7.0

1130 8.2

733 5.8

1080 5.8

767 8.0

1450 5.7

342 6.4

1180 6.2

1140 9. 3

380 13.8 

1500 11.7

1100 10.6

1600 11.0

3070 7.8

1480 8.2

1160 8.4

570 9.8

3000 15.0 

3000 11.6

1700 9.0

5000 9.0

4050 7.2

2630 9.5

2880 10.4

3100 9.1

(UNITS)
(00400)

7. 7

7.4

7.7

6.6

7.3

3.4

MARION,

7.1

6.3

7.6

7.5

7.3

6.2

7.3

7.3

7. 3

7.0

7.1

6. 7

7.2

6. 1

5.0

7. 3

7.6 

6. 1

6.6

4.2

3.3

3.8

3.5

4.9

8.6

7.9

7.7

8.0

7. 7

7.6

8.0

8.1

ALKA­
LINITY

CAC03 
(MG/L)
(00410)

105

100

138

36

70

77

IL (LAT 37

26

16

44

65

67 

50

0

80

79

45

60

65

18

65

23

3

25

95

0

4

0

0

0

0

0

256 

195

126

240

208

200

62

190

TOTAL
ACIDITY

(MG/L)
(00435)

0

0

0

43 52

10

15

0

0

20 

0

7.0

0

10

0

0

0

0

0

5.0 

65

35

149

94

240

150

20 

15

30

40

10

BICAR- CAR-

(HC03) (C03) 
(MG/L) (MG/L)
(00440) (00445)

168 0

44 0

85 0

94 0

LONG 088 53 21)

32 0

20 0

82 0

96 0

72 0 

28 0

4 0

31 0

116 0 

0 0

S 0

0 0

0 0

0 0

0 0

0 0

273 22 

238 0

154 0

293 0

254 0

240 0

76 0

230 0

TOTAL
ORGANIC

(C) 
(MG/L)
(00680)

12

7.9

7.1

6.4

9.5

9.1

13

18

8.6

6.1

6.9

2.9 

8.4

6.2

5.6

3.1

6.5

7.2

3.2

12

14

9.0

3.5

4.9

7.4



TABLES 41

T

(12 

06-15-76* 

08-17-76* 

08-30-76

04-06-77

07-05-77

08-26-77

12-09-75

02-19-76

03-02-76"

03-25-76

04-02-76*

04-21-76*

05-06-76*

05-06-76

05-20-76"

06-03- 1 6*

06-16-76*

07-06-76* 

07-15-76* 

08-23-76 

03-29-77 

06-30-77

08-24-77

12-24-75

02-27-76

03-31-76

05-04-76

08-30-76

04-07-77 

07-01-77 

08-29-77

12-22-75

02-26-76

03-30-76

05-03-76

08-26-76

04-07-77

07-07-77

08-26-77

DIS- DIS­ 
SOLVED DIS- DIS- SOLVED DIS- 
CHLO- SOLVED SOLVED CHRO- SOLVED 
RIDE SULFATE ARSENIC M1UM COPPER 
(CD (S04) (AS) (CR) (CU)

(MG/L) (MG/L) (UG/L) (UG/L) (UG/L) 
(00940) (00945) (01000) (01030) (01040)

540 

390 

20 780

8.3 80

19 170

25 230

(13) 05597500 -

18 430

11 210

38 480

19 530

400

552

752

16 79

475

10 200

18 425

150 

750 

7.6 360 

5.5 120 

13 630

8.4 580

(14) 05598210 -

11 60

10 780

8.2 520

8.6 850

5.7 1900

6.7 770 

5.2 660 

4.8 260

18 1500

17 1200

15 760

20 1900

16 2440

14 1700

15 1600

17 1800

0 <\0

1 <10

2 1

0 6

CRAB ORCHARD CREEK

0 0

0 <10

0 70 

0 10 

0 '10

0 10

0 0

0 0

0 <10

0 <10 

2 3

1 1

SYCAMORE CREEK NFAR

0 0

1 <10

0 <10

0 10

0 10

0 <10 

2 9 

1 6

0 <10

1 10

0 <10

0 10

0 10

1 10

1 0

0 1

10

0

0

6

NEAR

0

0

50 

50 

0

0

30

50

10 

10

7

4

DIS­ 
SOLVED 
IRON 
(FE)

ItlG/L) 
(01046)

TO, 1L (LAT 

3600

3100 

50

260

100

510

MARION, 1L

1600

850

900

900 

90

1400

5400

1400

70

1100

1300

2200

1500

700 

70

340

30

CARBONDALE, 1L

0

10

10

20

50

50

6

10

10

10

10

20

10

0

2

50

23000

12000

17000

9000

26000

1200

ITTS, 1L (L<

50

40

80

40

80

80

10

30

DIS­ 
SOLVED 
MAN­ 
GANESE 
(UN) 

(UG/L) 
(01056)

13000

180

820

550

(LAT 37

2300

1200

2600 

2600 

2600

2000

3000

2100

2500

1720

1950

1180

580

2800

1500

(LAT 37

660

16000

10000

20000

72000

16000

6500

850

820

750

520

200

1100

200

160

DIS- 
D1S- SOLVED DIS­ 

SOLVED ALUM- SOLVED 
ZINC 1NUM PHENOLS MERCURY 
(ZN) (AL) (HG) 

(UG/L) (UG/L) (UG/L) (UG/L) 
(01090) (01106) (32730) (71890)

'

0

30

0

0

43 52 LONG

110

80

0 

200 

30

200

400

100

50

100

0

0

10

230

10

42 30 LONG

0

390

200

480

1300

520

110

20

10

20

10

10

20

0

10

20

110

220

190

088 53 21)

80

140

40

30

20

IS

220

820

20

089 10 20)

20

200

10

7800

49000

22000

500

20 07) 

20

30

30

20

20

SO

130

SO

,. s

<.S

.0

.0

<.s
<.s
.0 

.0

.0

.2

.0

<.S

.0

.0

.0

.2

.0

<.s
<.s
<.s
<.s
<.s

.2 

.0

<.S

<.S

<.s
<.s
<.s
.0

.0
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T 

DATE

TEMPER- 
T ,,,P ATURE TIME (DEC 0 

(00010)

INSTAN­ 
TANEOUS 
DIS­ 

CHARGE 
(CFS) 

(00061)

SPE­ 
CIFIC 
CON- ALKA- TOTAL TOTAL 
DUCT- DIS LINITY ACIDITY BICAR- CAR- ORGANIC 
ANCE SOLVED PH AS AS BOVATE BONATE CARBON 

(MICRO- OXYGEN CAC03 CAC03 (HC03) (C03) (C) 
MHOS) (MG/l) (UNITS) (MG/L) (MG/L) (MG/L) (MG/l) (MG/L) 
(00095) (00300) (00400) (00410) (00435) (00440) (00445) (00680)

(16) 05599000 - BEAUCOUP CREEK NEAR MATTHEWS, IL (LAT 37 58 00 LONG 089 21 00)

12-

02-

03-

OS-

OS-

04-

05-

05
06-

06-

07-

07-

08-

04-

07-

08- 

05
06-

12-

02-

03-

05-

04-

07-

08 

12-

02-

05-

08-

04-

07-

08 

12

02

OS-

OS

03
04-

04-

05
OS-

05

06

06

 23-75

26-76

-11-76"

29-76"

-30-76

15-76"

 03-76

20-76"

10-76"

 23-76"

 15-76"

29-76*

 26-76

 07-77

-07-77

-26-77 

-15-75

-18-75

 23-75

-27-76

-30-76

 03-76

 06-77

 06-77

-25-77 

 23-75

 26-76

 03-76

 27-76

-06-77

 06-7''

 25-7"> 

 23-75

 26-76

 03-76"

 16-76*

-30-76

 01-76"

 20-76*

 03-76

 05-76*

 19-76*

-02-76*

 15-76*

.0

10.0

0900 9.0

1400 10.5

15.0

1300 17.0

14.5

0800 19.0

0800 22.0

1500 22.0

0800 28.0

0900 23.5

26.0

1300 13.0

1330 29.0

1200 23.5

(17) 055990! 

1530 20.0

1730 27.0

1600 .0

0930 9.0

1600 16.0

1630 14.0

1215 11.0

1330 35.0

1500 27.0

(18! 05595 

1430 .0

1545 13.0

1715 16.5

1500 29.0

1120 9.2

1500 23.5

1315 23.5

1100 .0

1030 10.0

1000 16.5

0300 9.0

1345 15.0

1000 14.0

0800 19.0

1330 13.0

1000 13.5

0800 14.5

1000 19.5

0800 23.5

49

97

83

112

557

18

18

11

41

10

4.2

193

4.3

120

10

10

;s - PIPE
8.0

7.8

6.0

6.0

54

3.5

8.2

1.2

4.8

14

13

.07

.05

17

1.0

4. 7

22

46

142

34

556

94

27

11

8.6

4.6

640

6.0

1450 13.6

1040 11.2

1120 9.6

1280 8.8

860 8.0

1670 9 8

2000 11.6

8.0

1320 6.2

8.3

2250 5.3

533 6.9

2720 7.6

1020 8.4

2400 5.7

1550 7.1

6710 8.2

6720 9.4

4680 13.2

3700 12.0

840 9.0

3980 12.2

2370 11.8

2880 12.8

5600 13.6

2900 14.4

1900 12.4

4360 13.0

6050 15.0

1300 11.3

4550 12.4

5300 13.0

2020 13.4

1300 10.4

8.6

13.0

770 7.4

1020 9.3

6. 1

4000 10.0

10.2

6.8

467 6.3

2830 4.1

8.0 118 -- 144 0

7.6 98 -- 120 0

7.7 230 0

7.5 120 0

7.5 81 -- 99 0

8.0 170 0

8.3 203  - 248 0

7.7 210 0

7.6 120 0

7.8 180 0

7. 7 170 0

7.7 16 0

7.8 185 -- 225 0

7.6 90 - 110 0

7.8 7 -- 8 0

7.8 110 -- 140 0

MARK. IL (LAT 37 57 58 LONG 089 29 03) 

8.4 508 0 619 0

8.4 519 0 633 0

8.6 456 25 517 19

8.3 331 20 404 0

7.7 100 15 122 0

8.7 406 30 437 29

8.2 190 -- 230 0

8.6 200 -- 230 7

8.7 300 -- 370 0

8.5 300 IS 346 10

8.2 207 10 252 0

8.6 468 30 517 26

8.6 348 20 390 17

8.0 140 -- 170 0

8.6 230 -- 260 10

8.7 300 -- 360 0

8.1 207 15 252 0

7 .8 130 10 158 0

8.1 155 0

8.2 100 0

75 80 20 98 0

7.3 90 0

7. 8 240 0

8.4 320 15 390 0

8.1 290 0

8.0 280 0

7.0 150 0

7.7 230 0

8. 3

11

24

12

14

8.7

6.3

7.2 

6.9

18

4. 1

17

8.7

6.6

5. 7

7.5 

4.0

12 

18 

9.8

3.6

6.0

6.9 

6.4

12

25

7. 1



TABLES 43

DIS- DIS­ 
SOLVED DIS- DIS- SOLVED 
CHLO- SOLVED SOLVED CHRO-

DATE

12

02

03

03

03-

04

OS-

OS-

06 

06 

07
07-

08-

04-

07-

08 

OS-

06-

12-

02-

-23-75

-26-76

 11-76*

-29-76*

-30-76

-15-76*

-03-76

 20-76*

 10-76* 

-23-76* 

 15-76*

 29-76*

-26-76

-07-77

 07-77

 26-77 

-15-75

 18-75

 23-75

 27-76

03-30-76

05
04-

07-

08- 

12-

02-

03-

OS-

OB-

04
07-

08- 

12-

02-

03-

 03-76

 06-77

 06-7"

 25-77 

 23-75

 26-76

-30-76

-03-76

-27-70

 06-77

 06-77

 25-77 

 23-75

 26-76

 03-76*

(CL) (S04) (AS) (CR) 
(MG/L) (MG/L) (UG/L) (UG/L) 
(00940) (00945) (01000) (01030)

(16)

36

31

42

80

89

38

25

21

16

19

(17) 

41

45

44

35

12

28

31

70

54

(18) 

30

19

14

32

45

18

66

51

(19) 

26

21

03-16-76*

OS-

04-

04-

05-

OS-

OS-

06.

06-

 30-76

 01-76*

 20-76"

 03-76

 05-76*

 19-76*

 02-76*

 15-76"

12

JO

40

JJ

05599000 - BEAUCOUP CREEK

530 0 0

400 1 <10

400

460

270 0 20

940 0 0

850 0 10

1130

1000 

1250

1400 0 20

50 1 40

1500 1 <10

420 1 <10

1300 2 0

700 0 0

3000 1 10

3500 0 20

2300 0 10

1700 1 <10

280 0 <10

2000 0 10

920 1 <IO

2200 0 0

2700 0 0

1100 0 <10

710 1 <10

470 0 <10

2900 1 10

2300 1 <10

580 0 <IO

2200 0 0

2500 0 0

850 0 10

500 2 <10

920

75

290 0 <10

260 0 0

1000 1 0

1400 0 10

1450

3500

145

1000

DIS- 
DIS- DIS- SOLVED 

SOLVED SOLVED MAN- 
COPPER IRON GANESE 
(CU) (FE) (MN) 

(UG/L) (UG/L) (UG/L) 
(01040) (01046) (01056)

DIS- 
DIS- SOLVED DIS­ 
SOLVED ALUM- SOLVED 
ZINC INUM PHENOLS MERCURY 
(2N) (AL) (HG) 

(UG/L) (UG/L) (UG/L) (UG/L) 
(01090) (01106) (32730) (71890)

NEAR MATTHEWS, IL (LAT 37 58 00 LONG

10

0

10

30

0

70

50

10

10

0

3

10

20

10

10

10

10

0

2

3

10

10

10

10

10

0

0

2

0

0

10

50

50

10

40

120

2500

1400

60

1200

30

1200

2400 

1100

1200

6500

10

150

10

80

50

60

50

60

230

10

60

10

40

50

60

220

40

30

80

20

50

IL (LAT 

50

80

1500

800

170

740

2300

30

800

1000

750

2000

500

450

650

800

510

1100

1000

1400

950 

1250

1650

510

780

490

910

J30

680

140

900

1200

200

340

430

110

1100

600

470

350

20

910

250

190

150

520

440

800

620

340

530

1550

750

700

1500

700

10

0

0

0

0

0

20

0

0

0

0

10

10

0

0

7 58 LONG 

10

10

10

10

0

0

20

10

0

20

10

10

10

10

10

0

10

10

0

100

100

0

100

300

10

100

100

0

089 21 00)

40

70

80

30

0

60

130

50

089 29 03) 

20 0

30

40

70

90

10

80

200

60

30

40

110

10

20

50

130

40

) 22 45) 

50

40

140

15

10

10

<. 5

<.s
. 7

.0

<.5

.1

<.5

.0

.0 

.1 

.0

.0

<.5

<.5

.0

.0 

.6

<.5

.6

<.5

<.S

<.5

<.5

.0

.0

<.S

<.5

<.5

<.5

<.5

.0

.0

<.s
.1
.0

<.5

.0

.3
<.S

.4

.0

.0
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T

DATE 

07-02-76*

08-17-

08-27-

09-14-

12-22- 

02-27-

03-31-

04-07-

07-05-

11-11-

12-10-

01-06-

03-11-

04-14-

05-06-

06-09-

08-18-

09-15-

10-15-

11-10-

12-15-

12-22-

01-19-

02-27- 

03-03- 

03-15-

03-16-

04-01- 

04-06-

04-12- 

04-20-

OS-OS-

OS-17-

05-19-

06-02-

06-07-

06-15-

07-02
07-12-

07-15-

08-09-

76"

-76

 76*

-75

-76

-77

-77

-74

 74

 75

 75

 75

 75

 75

 75

 75

 75

 75

 75

 75

 76 
 76* 

 76

 76«

76* 

 76

 76"

76*

 76
 76*

 76"

 76
-76"

 76"

 76

 76"

 76

TIM, ATURE 11Mt CDEG C) 

C00010)

1000

0800

1200

0800

(20)

1430 

1215

1045

1400

1300

(21) «  

1530

1400

1330

1330

1100

1130

1200

1600

1530

1300

1415

1630

1100

0800 

1400 

1330

1100

1500 

1515

1100

1400

1400

1100

1400

1400

1000

1400

1700

1100

1530

21.5

22.0

25.0

18.0

1.0 

11.0 

14.5

13.0

28.0

12.0

3.5

4.0

5.0

11.5

19.5

23.0

26.0

20.0

20.0

15.0

7.0

1.0

9.0 

15.5 

11.5

10.0

14.5 

16.0

21.0

16.5

19.0

19.0

20.0

21.5

26.0

24.0

28.0

30.5

24.5

INSTAN­ 
TANEOUS

CHARGE 
(CFS) 

(00061)

- GALUM CR 

1.0

9.5

3.1

6.0

91 

172 

1230

403

24

3290

1730

3510

2850

1500

7000

872

1040

312

89

218

1120

1560

2500 

684 

702

630

2420 

1060

318

450

220

410

2310

1860

288

514

609

487

220

SPE­ 
CIFIC 
CON- 
DUCT-

(MICRO- 
MHOS) 
(00095)

3070

4350

5050

1120

1060 

1040 

760

780

1380

330

697

751 

448 

597

500

360

655 

690 

650

805

1050

1060

355

580 

800 

930

470

690

700

583 

610

770 

850

717

890

950

633

515

800

600

600

567

710

DIS-
ALKA- TOTAL

OXYGEN CAC03 CAC03 
(MG/L) (UNITS) (MG/L) (MG/L) 
(00300) (00400) (00410) (00435)

5.6

8.6

8. 3

6.2

12.8 

8.0

7. 8

7.2

4. 7

5.3

6.5

9. 7

6.2

10.0

12.2 

13.8 

12.3 

9.0

9.6

10.6

8.0

9.0

7.2

11.3

5.6

7.5

6.2

5. 7

5.8

6.2

5.5

8.3

6.0

7.8 260 0

8.0 280 0

8.1 308 238

7.6 65 0

LE, IL (LAT 37 51 43 LON

8.0 118 20 

7.6 113 10

7.3 77 10

7.4 74

7.5 ISO

7.1 40

6.4 77

7.3 48 

7.0 46 

7.2 54

7.3 59

6.8 43

7.2 68 

6.6 54 

7.4 68

7.3 109

7.7 121

7.8 128

7.5 56

7.4 51 10 

73 84 

7.3 102 

7.1 48 10

7.4 88

7.7 75 0

7.2 50 0

7.5 89 

7.6 100 0

7.8 68 0

7.4 110

7.7 110 0

7.3 90 0

7.1 52

7.5 80 0

7.3 64 0

7.2 73

7.5 60 0

7.7 83

TOTAI

(HC03) (COS) (C) 
(MG/L) (MG/L) (MG/L 
(00440) (00445) (0068(

376 0

144 0 

138 

94 0

90 0
180 0

49 0

94 0

58 0 

56 0 

66 0

72 0

53 0

83 0 

66 0 

83 0

133

147 0

156 0

68 0

62 0 

102 0 

124 0 

59 0

107 0

76 0

108 0

134 0

63 0

89 0

101 0

7, 

12 

24

8.

6,

7,

10

s.

7,

15

9.

10 

13

15

8

1C 
N

)
))

,2

,4

,3 

.5

3

,7

.4

.7



TABLES 45

07-02-76'

08-17-76*

08-27-76

09-14-76"

12-22-75

02-27-76

03-31-76

04-07-77

07-05-77

08-25-77

11-11-74

12-10-74

01-06-75

02-10-75

03-11-75

04-14-75

05-06-75

06-09-75

07-0^-75

08-18-75

09-15-75

10-15-75

11-10-75

12-15-75 
12-22-75

01-19-76

02-09-76

02-27-76

03-03-76' 

03-15-76

03-16-76'

04-01-76' 

04-06-76 

04-12-76

04-20-76*

05-05-76' 

05-17-76

05-19-76*

06-02-76* 

06-07-76

06-15-76*

07-02-76' 

07-12-76

07-15-76"

08-09-76

DIS- DIS­ 
SOLVED DIS- DIS- SOLVED DIS- DIS- 
CHLO- SOLVED SOLVED CHRO- SOLVED SOLVED 
RIDE SULFATE ARSENIC MIUM COPPER IRON

(MG/L) (MG/L) 
(00940) (00945) (

(19) 05599100 - G

40 1500 

2000 

52 2400 

500

(20) 05599300

32 440 

33 430 

39 220 

19 310 

16 1300 

29 1200

(21) 05599500 - 

16 100 

48 300 

16 140 

20 130 

25 170 

24 200 

14 85 

24 190 

16 330 

14 230 

16 270 

31 390 

35 420 

16 120 

20 150 

32 270 

34 320 

21 160 

240 

30 260 

260 

25 180 

22 170 

32 230 

45 240 

260 

36 290 

300 

300 

19 150 
350 

25 175 

17 190 

20 175 

21 230

(UG/L) (UG/L) (UG/L) (UG/L) 
01000) (01030) (01040) (01046)

ALUM CREEK NEAR PYATTS , IL (LAT 37 

1 0 50 2500

1 <10 10 70

- BEAUCOUP CREEK NEAR ORAVILLE, IL 

0 0 0 50 

1 <10 10 100 

0 <10 10 210 

1 <10 10 200 

2 0 0 10 

1 2 5 40

BIG MUDDY RIVER AT MURPHYSBORO, IL

000 190

0 0 0 40

1 <10 10 40

2 <10 10 500 

0 <10 0 190

1 <10 10 340 

1900 

0 0 0 40 

1200 

0 0 70 4900 

0 0 10 190

2 0 50 1800 

700 

0 <10 0 30 

1600 

8300

0 0 50 3500

1 20 20 3500 

1 <10 10 30

DIS- DIS­ 
SOLVED DIS- SOLVED 
MAN- SOLVED ALUM- ! 
GANESE ZINC INUM PHENOLS M

(UG/L) (UG/L) (UG/L) (UG/L) 1 
(01056) (01090) (01106) (32730) (

56 42 LONG 089 22 45) - -Cont inucd 

1000 100 -- 5

580 10 0

(LAT 37 51 43 LONG 089 19 57) 

570 10 60 

510 10 50 

200 10 120 

550 30 60 

910 0 130 

660 10 50

(LAT 37 44 55 LONG 089 20 .45)

400 10

240 20

1200 10

390 50 

400 20 100

250 10 110 

1000 1200 

970 10 

1000 300 

680 200 -- 10 

590 0 90

1050 200 

550 0 

1800 10 

1800 100 

700 100

850 100 -- 0

700 300 -- 10 

1400 20

DIS­ 
SOLVED 
IERCURY 
(HG) 

(UG/L) 
71890)

.0

< *

<. 5

<. 5 

.0 

.0

<.5

<.5

< . 5

<:5

.4 

< .5 

.3 

.0

.1 

.0

.0 

.0

.0

.1
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08-30

T

(21) 

76
09-13-76

10-18-76

11-15-76

12-13

01-17

76

77
02-08-77

03-22 

04-01 

05-02

77 

77 

77

able 5.

1330

1530

1540

1300

1530

1100

1130

1400 

1400 

1400

TEMPER-

(00010)

26.0

20.5

13.0

5.0

1.0
.0

.0

11.5 

15.2 

18.0

SPE­ 
CIFIC 

INSTAN- CON- 
TANEOUS DUCT- 
DIS- ANCE

(00061) (0009S)

5

36

6

6

12

7

10

142

1750 

80

1200

1020

620

1100

940

1150

1280

1320

560 

185 

600 

625 

5 645 

395 

280 

850

ALKA- TOTAL 
DIS- LINITY ACIDITY 
SOLVED PH AS AS 
OXYGEN CAC03 CAC03 
(MG/L) (UNITS) (MG/L) (MG/L) 
(00300) (00400) (00410) (00435)

8.

4.

12.

9.

15.

6.

6.

8 . 

5.

4 .

.5 135 0

.3 67

.2 150

.3 120

.5

.2 160

.5 170

.2 58

.0 66 

.6 80 

.5 210 

.1 36 

.3 41 

.5 71

BICAR- CAR­ 
BONATE BONATE 
(HC03) (COS) 
(MG/L) (MG/L) 
(00440) (00445)

164 0

82 0

160 0

140 0

190 0

210 0

71 0

80 0 

97 0 

250 0 

44 0 

50 0 

86 0

TOTAL 
ORGANIC 
CARBON 

(C) 
(MG/L) 
(00680)

11

8.7

8.9

5.3 

8.5 

11



TABLES 47

DIS- DIS- DIS- DIS­ 
SOLVED DIS- DIS- SOLVED DIS- DIS- SOLVED DIS- SOLVED DIS- 
CHLO- SOLVED SOLVED CHRO- SOLVED SOLVED MAN- SOLVED ALUM- SOLVED 
RIDE SULFATE ARSENIC MIUM COPPER IRON GANESE ZINC INUM PHENOLS MERCURY 

nATF (CL) (S04) (AS) (CR) (CU) (FE) (MN) (ZN) (AL) (HG) 
"*"= (MG/L) (MG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) 

(00940) (00945) (01000) (01030) (01040) (01046) (OIOS6) (01090) (01106) (32730) (71890)

(21) OSS99500 - BIG MUDDY RIVER AT MURPHYSBORO, IL (LAT 37 44 55 LONG 089 20 45)--Continued

08-30-76 35 420 1 <10 0 10 1600 10 110 -- <.S

09-13-76 26 200

10-18-76 43 420

11-15-76 48 310 1 <10 10 70 690 20 -- -- <.S
12-13-76

01-17-77 57 480

02-08-77 59 480 1 <10 10 120 1100 20 -- -- <.S

03-22-77 27 170

04-01-77 8.8 53 1 <10 10 290 80 10 560 -- <.S

05-02-77 33 180 172 10 20 0 -- -- .0

06-01-77 35 160

07-11-77 32 160 014 50 390 0 180 -- .0

08-16-77 14 130 000 100 490 20 -- -- .0

08-29-77 11 69 23 11 520 320 10 360 -- .0

09-12-77 27 320

£ U.S. GOVERNMENT PRINTING OFFICE: 1982-361-614/118


