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CONVERSION/EQUIVALENCE FACTORS, SYMBOLS {
and ABBREVIATIONS

ppm (parts per million) = mg/kg 1000 ug = 1 mg
\ ‘ = ug/g 1000 mg = 1 g
= mg/1 ~ 1000 g =1 kg v
ppb (parts per billion) = ug/kg
ug/1

> greater than

< less than

COD chemical oxygen demand

CV  coefficient of variation

DF  degrees of freedom

MS mean square

n sample size

p significance probability

r Pearson correlation, coefficient

R?  in this report is equivalent to r? and represents
percent variability in Y accounted for by X

SD standard deviation

X mean

asin segment

Explanatory example of lake code: .‘fﬂ.denotes lake as oppossed to stream
b
and sub-segment

Anderson Lake RD- B 5-A
i 1etter denoting specific lake
within a basin segment
basin code

D = I1T1inois River Basin
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SECTION I SUMMARY

1.

Two hundred seventy-three sediment samples were collected from 63 I1linois
lakes in summer 1979. These samples were analyzed for percent volatile
solids, chemical oxygen demand (COD), nutrients, heavy metals and
organochlorine compounds.

The mean percent volatile solids in I11inois lake sediments averaged
8.8(+2.9)%. The percent volatile solids (and therefore organic carbon)
content of I11inois lake sediments were relatively low when contrasted
to other studies, primarily due to the high non-volatile suspended solids
loading characteristic of most I1linois lakes.

The mean (+SD) total Kjeldahl nitrogen concentration in I1linois lakes

was 3.7(+2.1) g/kg. Only glacial lakes exhibited concentrations in

excess of 5g/kg. When contrasted with results from other studies, I1linois
lake sediments as a group contained less total Kjeldahl nitrogen.

Percent volatile solids, total Kjeldahl nitrogen, and chemical oxygen
demand were all highly correlated, and represent three equivalent

methods of assessing organic carbon (C) content. Simple linear equations
were developed allowing any two of the three parameters to be estimated
from one known value.

Kjeldahtl nitrogen was also found to be highly correlated with Tead and
with the ratio of nitrogen to phosphorus ?N:P ratio).

Organic carbon values were computed from volatile solids. Using these values
it was found that the ratio of C:N remained fairly constant for Il1linois

lake sediments regardless of concentrations. The mean C:N ratio for

the 63 I11inois lakes was 14:1. Previous investigators have noted that the
ratio of C:N remains fairly constant for lake sediments regardless of con-
centrations.

The mean (+SD) of 273 sediment samples analyzed for total phosphorus
was 703 (+476) mg/kg or 0.07% by dry weight. Ninety-four percent of
the lakes monitored exhibited mean concentrations between 300 to 900 mg/kg.

The mean N:P ratio computed for 273 sediment samples was 5.95 (+3.75)

with individual values ranging from 0.5 to 23.4. Since the N:P ratio

in plant materials is generally conceded to be in the neighborhood of 7:1,
a low ratio of organic nitrogen to total phosphorus in sediments is indi-
cative of a high detrital inorganic P component. I1linois glacial lakes,
however, as a group exhibited a mean of 10.3, indicating they contained
1ittle inorganic P with respoect to inorganic nitrogen.

Most I11inois lakes exhibited fairly low sediment metal concentrations.

a. The mean (+SD) arsenic concentration in 273 lake sediment samples
was 12.0(+714.6) mg/kg. Only 12% of samples exceeded concentrations
of 20 mg/kg The highest detected arsenic concentration found was
110 mg/kg in Lake Murphysboro in Southern I1linois. This value was
probably attributable to the historical use of sodium arsenate for
weed control.



Cadmium was undetected in 124 of 272 samples analyzed. Assuming a
concentration of 0.5 mg/Kg (the minimum detectable level) in undetected
samples, the highest mean concentration possible was 1.04 mg/kg.

Chromium concentrations in 271 sediment samples averaged 21.6(+8.0)
mg/kg. Only sediment samples from Skokie Lagoons contained concen-
trations exceeding 35 mg/kg. Ninety-three percent of all samples
analyzed contained between 11 and 33 mg/kg. A strong correlation
between iron and chromium indicated a fairly constant ratio of iron
to chromium regardless of concentration. In general the ratio of
iron to chromium was approximately 1200:1.

Most IT11inois lakes exhibited mean sediment copper concentrations
in the range of 15 to 45 mg/kg. Highest mean Take sediment con-
centrations (up to 368 mg/kg) were found in municipal water supply
reservoirs which had probably been treated with copper sulfate to
control algae.

Iron concentrations ranged from 0.04 to 55.0 g/kg with a mean

(+SD) for 273 samples of 27.1(+89) g/kg. Iron concentrations were
correlated with total phosphorus. Such correlations would, however,
be improved on a with-in lake basis.

. Manganese concentrations in 92% of sediment samples analyzed, ranged

from 0.5 to 2.5 g/kg. As might be expected from their chemical
similarity, manganese and iron concentrations were strongly correlated
with a ratio of iron to manganese of 20:1 in most sediment samples.
Due to its greater solubility, manganese tended to accumulate relative
to iron in surface sediments especially in deeper lake sites with
prolonged anoxic conditions.

Lead concentrations were highest in sediments from Skokie Lagoons-and
glacial Takes. Only Skokie Lagoons and glacial lake mean concen-
trations exceeded 60 mg/kg. The higher concentrations in these
sediments were probably attributable to their proximity to the Chicago
metropolitan area, and resulted from the atmospheric precipitation of
lead and/or urban stormwater runoff.

Eighty-five percent of I11inois lakes exhibited a mean sediment mercury
concentration of 0.14 mg/kg or less. Skokie Lagoons and glacial lakes
evidenced greater mercury concentrations than artifical lakes regard-
less of geographic location.

Mean zinc sediment concentrations in the majority of I1linois

lakes were between 60 and 160 mg/kg. Highest sediment zinc con-

centrations were found in glacial lakes (especially Wolf Lake) and

Skokie Lagoons. .

Zinc and Tead sediment concentrations were highly correlated. A
ratio of lead to zinc of 1:2 was characteristic of most I1linois
lake sediment sampley except for glacial lakes where the ratio was
approximately 1:1.

‘\&\- -
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11.

Sediment samples were analyzed to determine concentrations of nine ,
chlorinated hydrocarbon pesticides and polvchlorinated biphenyls (PCB's).

a.

Aldrin and endrin were not detected in any of the 273 sediment
samples analvzed (minimum detectable levels were 1 ug/kg). Dieldrin,
however, was encountered in more sediment samples than any other
pesticide assayed. Dieldrin was detected in 154 (56%) samples; only
nineteen samples contained concentrations exceeding 20 ug/kg.

Highest concentrations were found in Bloomington, Shabbona, Paradise,
Jacksonville, and Highland Silver Lakes, all artifical impoundments
with watersheds that are primarily in row crop cultivation.

Chlordane, heptachlor and heptachlor epoxide were detected in 34,

25 and 2 percent, respectively, of 266 sediment samples analyzed.
Heptachlor was only detected in samples taken from Paradise Lake.
Highest heptachlor epoxide concentrations were detected in sediment
samples from Lakes Mattoonand Bloomington; however, none exceeded

13 ug/kg. Chlordane concentrations rarely exceeded 20 ug/kg; highest
concentrations were found in Lakes Taylorville and Carlinville.

Lindane and methoxychlor were not detected in any of 266 sediment
samples analyzed. Minimum detectable levels were 1 and 5 ug/kg,
respectively.

Total DDT was detected in 50 of 266 (19%) samples analyzed. Detected
concentrations only exceeded 20 ug/kg in Crystal Lake and Skokie
Lagoons.

PCB's were only detected in sediments taken from seven of the study
lakes. Most detected concentrations were small; the highest con-
centrations (41 and 56 ug/kg) were found in sediments taken from
Lake of the Woods in Central Illinois.

An attempt was made to correlate fish flesh pesticide concentrations with
sediment concentrations. No simple linear relationships were discerned
with the small fish flesh data base available.



CLASSIFICATION OF ILLINOIS LAKE SEDIMENTS:

Groupings for each constituent shown

are based upon 273 individual sediment samples collected from 63 lakes in summer
1979. Ranges of concentrations displayed and resultant groupings are based on
one or two standard deviations from mean.

Constituent Below Normal Normal Elevated Highly Elevated
Volatile Solids <5 5-13 13-17 . >17 .
(%) .
Total Kjeldahl <1650 1650-5775 5775-7850 >7850
Nitrogen (mg/kg) -
Tota1 Phosphorus <225 225-1175 1175-1650 >1650
(mg/ kqg
COD (mg/kg) <32500 32500-162000 162000-226500 >226500
N:P Ratio 2.2 2.2~9.7 9.7-13.5 >13.5
Organic Car'bon1 <26500 26500-65550 65550-85100 >85100
(mg/kg)
C:N Ratiol <11 11-17 17-20 >20
Arsenic (mg/kg) <27 27-41 >41
Cadmium (mg/kg) <1.8 1.8-2.6 >2.6
Chromium (mg/kg) <14 14-30 30-38 >38
Copper (mg/kg) <100 100-150 >150
Iron (mg/kg) <18000 18000-36000 36000-45000 >45000
Lead (mg/kg) <15 15-100 100-150 >150
Manganese (mg/kg) <3000. 3000-3900 >3900
Mercury (mg/kq) <0.25 - 0.25-0.40 >0.40
Zinc (mg/kg) <50 50-175 175-250 >250

1Organic carbon values were calculated from % volatile solids data.

—
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SECTION II MONITORING RECOMMENDATIONS

1.

Due to the high correlations exhibited between COD, total Kjeldahl
nitrogen, and percent volatile solids analyses, it is recommended that
two of these parameters be omitted from future lake sediment studies.
COD does not appear to have been widely used in other sediment studies.
Although determination of volatile solids is a relatively simple
procedure, the analysis of sediments for nitrogen is desirable under
policies and procedures established by Section 314 of the Clean Water
Act, particularly when dredging is conducted in association with lake
restoration projects. Kjeldahl nitrogen would therefore be the analysis
of choice.

Four pesticides (aldrin, endrin, lindane and methoxychlor) were not
detected in any sample and unless detection Timits are improved and a need
exists to establish background levels using these new levels, these four
pesticides should be dropped from future ambient lake sediment monitoring
studies. Several other parameters were only rarely detected (e.g. PCB's)
and then in only low concentrations. Unless there is reason to suspect
contamination it might be advisable to delete these parameters from
regular routine monitoring, particularly in those lakes where data is
already available.

Since highest constituent concentrations were generally found in sediments
taken at the deepest site within a lake, it is recommended that if only
limited sampling can be performed that deeper sites be given higher
priority. Extenuating circumstances could favor sampling shallower sites;
for example, at a point where a known or suspected discharge is occurring.
For purposes of statistical analyses, replicate sampling at designated
sites is a necessity and is recommended for all future lake monitoring
efforts where sediment samples are collected.

Considerably more information could be gained from sediment analyses if
coupled with measurement of sediment particle size.

A need exists to establish a defined relationship between concentration
of toxic contaminants in lake sediments and fish flesh. While it

is probably easier to obtain sediment data, unless such a relationship
can be established, sediment data is uninformative from a health risk
standpoint. Aquisition of fish flesh data is_presently preferable

for this purpose.

Determination of sedimentation rates would be a desirable feature in

an intensive Take monitoring study since actual loadings for various
constituents could be computed. However, depending on study objectives
such an approach may be impractical from a fiscal standpoint.

Appreciable changes in sediment chemistry within a lake are not likely
to occur on a short term basis; therefore, repetitive annual monitoring
of a lake's sediment does not appear justified. However, the sediment
data base could most effectively be enlarged if as part of an ambient
lake monitoring program sediment samples are taken from previously
unmonitored lakes.



Since only glacial lakes (with the exception of Skokie Lagoons) were
monitored in the Chicago area, it is suggested that artificial lakes

in this area be included in future lake monitoring efforts. 'Such re-
sults would enable the Agency to determine if elevated levels of certain
constituents in glacial lake sediments is attributable to their proximity
to the Chicago area or if these elevated levels are characteristic of
glacial lakes in particular. ,

Based on elevated levels of selected organochlorine compounds and mercury
in lake sediment, fish flesh monitoring appears warranted in several
I1Tinois lakes. Skokie Lagoons, Crystal Lake and Lake Bloomington fish
flesh should be analyzed for potentially elevated levels of organochlorine
compounds (particularly dieldrin, DDT, and heptachlor epoxide). Skokie
Lagoons and Crystal Lake fish flesh should also be analyzed for potentially
elevated mercury levels.

T
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SECTION TIII INTRODUCTION

Sediment in Lakes

A1l lakes act as settling basins for materials carried in by tributary
streams and for organic matter produced within the lake. Aside from the
direct loss of storage capacity resulting from sediment deposition, lake
sediments are important for introducing various substances into the
overlying water and/or into the aquatic food web. Sediments are not
only instrumental in nutrient cycling, but are also potential sources of
contaminants such as heavy metals and organic pesticides. Under anaerobic
conditions, increases in concentrations of various constituents (e.q.,
ammonia, iron, manganese) in lake hypolimnia, reflect exchange of
constituents between the mud-water interface. It is, therefore, meaningful
to analyze lake sediments in order to evaluate their potential to impact
overlying water quality. It should also be appreciated that, due to
their association with bottom sediments, benthic organisms may ultimately
concentrate potentially toxic materials with subsequent bijoaccumlation/bio-
magnification of these contaminants occurring in higher trophic levels
such as fish.

EPA Lake Monitoring Programs

Pursuant to mandates of the Federal Water Pollution Control Act of
1972 (P.L. 92-500) and, subsequently, the Clean Water Act of 1977 (P.L.
95-217), the I11inois Environmental Protection Agency in 1977 began
extensive water quality investigations of its I11inois lake (lentic)
environments. In 1977 the Agency initiated a sampling program on 108
Takes (see Sefton 1978). This program was followed (summer 1978) by an
attempt to correlate actual chemical-physical data with multispectral
scanner information obtained from the Earth Resources Technology Satellite
(LANDSAT). The feasibility of classifying I11inois lakes trophically
using LANDSAT data had been demonstrated previously (Boland et al. 1979).

The most comprehensive I11inois lake sampling program to date was
initiated on 63 lakes in 1979. Forty-eight lakes were sampled in June
and September during the summer use period. Fifteen lakes of varying
size, type (e.g., glacial, reservoir), trophic condition, and geographic
location were sampled monthly from May through October. Parameter coverage
included the collection and analysis of water, phytoplankton, chlorophyll,
and surficial sediment samples. In selected lake tributaries water
quality samples were collected along with macroinvertebrates and stream
sediments., With the exception of sediment chemistry, results of the 15
“intensive" lake monitoring programs were presented in individual lake
reports published in 1980 %see Tisting in Appendix). An additional
report (Sefton et al. 1980), which summarized data from ail 63 lakes
monitored in 1979, included a brief summary of I11inois Take sediment
chemistry.



1979 Surficial Sediment Analysis

Few comprehensive evaluations of lake sediment chemistry, however,
exist in limnological Titerature today. Most published results of investi-
gations which include some chemical analysis of lake sediments have been
limited in scope numerically, geographically, or in parameter coverage.
This report summarizes the distribution and concentration of numerous
chemical parameters in surficial lake sediments from 63 I11inois lakes.
Primary objectives of the I11inois lake sediment sampling program were to
establish an extensive sediment chemistry data base to: .

1) facilitate statewide between-lake comparisons;

2) identify potentially toxic contaminants in I11inois lakes and
specific areas of contamination;

3) allow long term trend monitoring of individual lakes;

4) aid in the development of monitoring strategies for future
lake studies;

5) aid in establishing permit guide lines for lake dredging
activities; and

6) fi1l a void in published records of lake sediment analyses.



SECTION IV - METHODS

Collection and analyses of sediment samples from 63 I11inois lakes
during summer 1979 was part of a larger effort of evaluating water quality
and trophic status of I1linois lakes. The ultimate objective of this monitor-
ing program was to develop future management strategies for lake enhancement.
Aside from sediment analysis, numerous physicochemical water qua11ty and
biotic parameters were evaluated; these resu]ts are presented in separate lake
reports (Tisted in Appendix Table A).

The Study Lakes

The 63 lakes monitored during the 1979 recreational use period were
selected to include as much variability as possible in physiography,
morphology, type (e.g., glacial, artificial, backwater), hydrology, and
watershed land use characteristics. Since 94% of the lakes in ITlinois
are artificial impoundments concentrated in the southern two-thirds of
the State, most of the lakes sampled were in this category (Sefton et al.
1981). Locations of the 63 lakes sampled in 1979, designated as "intensive"
and "non-intensive" are shown in Figure 1. Designations of "intensive"
and "non-intensive" are of little significance for this report as sediment
samples were generally only taken once during the recreational use period.
Morpholoqical and hydrological data for the 63 I1linois lakes monitored are
presented in Table 1.

Field collection

Responsibility for field collections was divided between collection
crews operating out of regional offices in Marion, Maywood, and Springfield,
I11inois. Due to regional priorities and project demands, the number of
sediment samples collected was not always uniform between lakes. The
actual number of samples taken at each lake and times of sampling are
noted in Table 2.

Bottom samples were taken with a Petite Ponar grab sampler and
carefully placed in white porcelain pans. The uppermost sediment layer
(i.e., 3 to 5 cm) was removed by hand and placed into appropriate containers.
Samples to be analyzed for heavy metals, Kjeldahl-nitrogen, volatile
solids, total phosphorus, and chemical oxygen demand (COD) were placed in
polyethylene bottles. Samples destined for analysis of pesticides and
polychlorinated biphenals were placed in specially prepared glass bottles.
Samples were placed on ice in the field.

Sample preparation and laboratory procedures

Upon return to the regional field office, sediment samples were
allowed to settle and the supernatant decanted prior to freezing (a
precaution to avoid breakage due to expansion); samples were then transported
in insulated containers to the appropriate IEPA laboratory for analysis.
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Organic pesticides and PCB analyses were performed at the IEPA Springfield
Laboratory and remaining analyses at the IEPA Champaign Laboratory.

Frozen sediment samples were thawed and shaken (or hand mixed) to
obtain a homogenous sample. The sample was then oven dried at 103°C to
a constant weight. Dried samples were ground to a powder, passed through
a 1241 micron plastic screen to remove heterogeneous material, and then
ground so that particle sizes were less than 100 microns in diameter.
Powders prepared in this manner were used for all analyses except mercury
which was analyzed using wet samples.

Percent volatile solids was determined on the basis of weight loss
of Breweighed sample after firing in a muffle furnace for one hour at
600°C. To determine all other sediment constituent concentrations, analyses
jdentical to water procedures were performed once a known (dry weight)
amount of sediment was added to a given volume of distilled, deionized
water. All results were expressed on the basis of constituent weight per
unit of sediment dry weight. Specific methodologies used for determination
of each constituent concentration are outlined in Table 3 .

Data Handling and Analysis

Sediment data were entered into the USEPA STORET data storage system.
Data analysis was accomplished using programs in STORET and the Statistical
Analysis System (SAS Institute 1979?. Histograms were prepared by a
Textronixs desk top computer and Agency modified programs. To facilitate
data handling and statistical analyses, lakes were grouped by geographic
location and lake type (see Table 1). Artificial lakes (the majority of
lakes studied) were sub-divided into four groups on the basis of location
(i.e., north, central, south-central, and south). Al1 glacial lakes
studied were Tocated in the northeastern corner of the state. The miscellaneous
lake category includes a mixed assortment of lake types (e.g., backwater,
quarry, strip-pit, etc.) located throughout the state. These somewhat
arbitrary groupings are valuable in that they allow inspection of data
for trends (gradients) with respect to geographic location and lake type
(i.e. glacial, artificial). Statistics regarding miscellaneous groups
may be of questionable value since the diversity of Take types (e.qg.,
backwaters, quarry pit, strip-mine lake, lagoons) is so great. Statistics
for this group (i.e., miscellaneous) do, however, -emphasize constituent
concentrations which might be anticipated in backwater, unusual artificial
(strip-mine and quarry lakes) and non-glacial lakes in I1linois. This
group does include the extremes; generally both the most pristine and
most enriched conditions encountered during this study.

Surficial sediment data presented and discussed in this report were
collected as one element of a larger monitoring program designed to
assess ambient lake water quality. Aquisition of sediment data along
with other monitoring data was a cost effective means of generating baseline
data on Il1linois Takes. The reader should be aware that the methods used
to collect surficial lake sediments were not specifically designed to

11



Table 1. Morphological and hydrological data for 63 I11inois lakes sampled summer 1979.

Lake Name County Surface Area Max, X Watershed Storage Retention Map Reference
(Acres) Depth Depth Nrainage Capacity Time Letter/Number
(Ft.)  (Ft.) Area(Acres) {Acre-Feet) (Years)

ARTIFICIAL-NORTH

Johnson Sauk Trail Henry 58 26 8 820 435 0.796 c
Lake George Rock Island 167 58 22.8 4740 3805 1.204 21
Lake Le-Aqua-Na Stephenson - 43 28 10.9 2500 473 0.284 23
Lake Storey Knox 133 33 13.9 4524 1842 0.773 29
Pierce State Lake Winnebago 162 36 12,5 8150 2028 0.373 38
Shabbona Lake DeKalb 319 40 17 12890 5515 0.642 N

ARTIFICIAL-SOUTH CENTRAL

Highland Silver Lake Madison 550 25 10.0 30400 5500 0.518 16
Lake Sara Effingham 586 52 20.0 7560 11720 - 27
OTney East Fork Reservoir Richland 935 40 15.0 9982 14000 1.403 35
Raccoon Lake Marion 925 12 4 30974 4012 0.141 L
Sam Dale State Lake Wayne 194 18 8.0 4570 1530 0.335 39
Sam Parr State take Jasper 180 23 10.0 3950 1800 0.497 40
Stephen A. Forbes Lake Marion 525 28 14 13800 7350 0.581 0
Washington County Lake Washington 295 24 8.9 6800 2625 0.421 48

ARTIFICIAL-SOUTH

Crab Orchard Lake Williamson 6965 30 9.1 109261 63511 0.789 7
Devils Kitchen Lake Williamson 810 90 36 . 11700 29200 2.139 B
Dolan Lake Hami1ton n 18 8.0 1065 570 0.494 11
Glen 0. Jones Lake Saline 105 30 14.5 966 1523 126.200 14
Harrisburg Lake Saline 209 30 10.0 3456 3000 0.694 ) 15
Kinkaid Lake Jackson 2750 80 28,7 42336 79000 1.722 18
Lake Murphysboro Jackson 143 32 14.0 1722 ) 2002 0.193 25
Lake of Egypt Williamson, 2300 52 19 17000 42550 2.145 D
Johnson
Marion Reservoir Williamson 220 23 14.0 4160 3080 0.635 32
McLeansboro New Reservoir  Hamilton 75 23 10 935 750 0.741 33
MISCELLANEOUS
Anderson Lake Fulton 1364 5 3.5 - 4837 - 1
Gladstone Lake Henderson 27 25 11.6 82 313 244,531 13
Horseshoe Lake Alexander 1890 6 3.5 - 6615 - 17
Lake of the Woods Champaign 26 28 1.2 600 285 0.634 26
Long Lake Vermilion 57 39 12.1 100 685 0.148 31
Skokie Lagoon Cook 190 6 2.5 17000 475 3.400 43
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Table 1 (cont.)

Lake Name County Surface Area Max. X Watershed Storage Retention Map Reference
(Acres) Depth Denth Drainage Capacityv Time Letter/Number
(Ft.) (Ft.)  Area(Acres) (Acre-Feet) (Years)
GLACIAL
Bangs Lake Lake 297 25 13.8 960 4009 6.405 3
Cedar Lake Lake 285 40 10 700 2907 6.234 A
Channel Lake Lake 318 35 13.8 - 4368 - 6
Crystal Lake McHenry 228 41 13.4 3n72 3055 1.492 8
Diamond Lake Lake 149 24 9.6 4n0 1430 5.362 1n
Fox Lake Lake 1709 14 5.6 766146 9622 0.063 12
Long Lake ) Lake 335 30 13 24636 4389 0.267 H
Round Lake Lake 215 35 12 . 500 2472 7.418 M
Wolf Lake Cook 419 21 6.9 - 2891 - 49
ARTIFICIAL-CENTRAL
Argyle Lake McDonough 95 38 17.5 4200 \ 1664 0.594 2
Canton Lake Fulton 250 35 14.0 9728 3540 0.546 ri
Carlinville Lake Macoupin 168 15 8.2 16678 1378 0.110 5
Dawson Lake McLean 150 28 10.4 2830 1564 n.737 9
Lake Bloomington McLean 635 36 14.5 53520 9208 0.285 19
Lake Decatur Macon 3093 23 7.2 597497 22750 n.030 . 20
Lake Jacksonville Morgan 477 36 12.8 6880 6099 1.182 22
Lake Lou Yaeger ﬂontgomery 1269 41 10.7 73600 13573 0.332 24
Lake Mattoon Coles, Shelby, 765 35 10 26650 8037 0.376 E
Cumberland
Lake Springfield Sangamon 4025 40 13.3 165366 53478 0.482 28
Lake Taylorville Christian 1148 19 7 84032 7914 0.126 F
Lake Vermilion Vermilion 608 27 7.6 200006 4641 0,025 30
Lincoln Trail Lake Clark 146 41 12 2100 1805 0.938 G
Mt. Sterling Lake Brown 26 22 9.3 1152 ‘ 243 0.316 ‘ 34
Otter Lake Macoupin 765 54 21 12992 16065 1.649 I
Paradise Lake Coles 176 23 8 11580 1320 n.137 J
Paris East Lake Edgar 163 27 10.2 12800 1661 0.156 36
Paris West Lake Edgar 57 9 3.3 11264 187 1.990 37
Pittsfield City Lake Pike 241 34 12 7136 2694 - K
Sangchris Lake Christian, Shelby 2165 40 15.1 46720 32846 1.200 41
Siloam Springs Lake Adams 58 43 16.0 1280 928 1.087 42
Spring Lake McDonough 277 35 10.4 12928 . 2881 0.334 44
Spring Lake Tazewell 1285 11 4.5 4000 5783 2.168 45
Vandalia City Lake Fayette 660 37 13.7 - 9042 - 46
Walnut Point State Lake Douglas 59 31 11.5 2560 673 0.315 47




TABLE 3.

i

O L L R L .

Method of Analysis (reference)

Summary of 1979 sediment monitored parameters, sample preservation, methods of analysis, reporting units ‘and detection limits,

Parameter Sample Preservation Units of Detection Lab Performing
Container Measurement Limits Analysis
Total 8 oz. Freezing Digestion at 370°C using reagent mg/kg N Champaign TEPA
Kjeldahl-N polyethyliene containing mercuric oxide, potassium Lab
sulfate, and Hy504 to convert organic
nitrogen to ammonia. Determination of
ammonia nitrogen by Phenate 1
Method using Technicon AutoAnalyzer.

Total 8 oz. Freezing Digestion using HySO4 and autoclave mg/kg P Champaign IEPA
Phosphorus-P  polyethylene to convert all phosphorus forms to Lab
(TP) orthophosphate followed by

determination using Ascorbic Acid
Reduction MethYd and Technicon
Auto-Analyzer.

Chemical 8 oz. Freezing An adaptation of acid/dichromate reflux €00, mg/kg Champaign IEPA

Oxygen Demand polyethylene method. Inatead of refluxing samples are Lab
(cop) held at 150 C in an oven for 2 hr.

Increase 1n Cr (I1I) is determined
colorimetrically on Technicon AutoAnalyzer.

Total Mercury 8 oz. Freezing Digestion with H2S04 and potassium mg/kg Hg 0.01 mg/kg Champaign IEPA
(Hg) polyethylene persulfate to convert all forms to Lab

1norganic Hg, followed by stannous

chloride reduction step to convert

all inorganic Hg to metallic Hg, then 1
measurement by cold vapor atomic absorption.

Total Metals: 8 oz. Freezing Digestion of prepared powder with Champaign IEPA

Cadmium (Cd) polyethylene conc. HNO, for 30 minutes at 100°C mg/kg Cd 0.5 mg/kg Lab

Chromium (Cr) followed gy similar digestion after addition mg/kg Cr 1 mg/kg

Copper (Cu) of 6M HC1. Analysis by direct aspiration mg/kg Cu 1 mg/kg
Iron (Fe) atomic absorption. mg/kg Fe 50 mg/kg

Lead (Pb) mg/kg Pb 5 mg/kg

Manganese (mn) mg/ kg Mn 5 mg/kg

Zinc (In) mg/kg Zn 1 mg/kg

Total Arsenic 8 oz. Freezing A1l forms converted to arsine . mg/kg As 0.1 mg/kg Champaign 1EPA

(As) polyethylene which 1s then burned in quartz Lab -

furnace to produce atomic arsenic
vapor measured by atomic absorption.

Organics: 1 pt. glass Freezing Known amount of sediment is Springfield IEPA
Aldrin slurried with water and extracted 1 ug/kg Lab
Chlordane with 50:50 methylene chloride-hexane 5 ug/kg
DDT (total) mixture. Extract is dried with NSO, 5 ug/kg
Dieldrin and concentrated by evaporation. The 1 ug/kg
Endrin extract 1s then run through a florisil 1 ug/kg
Heptachlor cleanup and separation procedure. Fractions 1 ug/kg
Heptachlor epaxide are concentrated and analyzed by 1 ug/kg
Lindane electron-capture gas chromatography. 1 ug/kg
Methoxychlor 5 ug/kg
PCB 10 ug/kg
Percent 8 oz. Freezing Weight loss of dried sample after ignition % dry wt. Champaign IEPA
Volatile polyethylene in muffle furnace at 600°C. Lab
Sotids
1

USEPA, 1974

16




SECTION V. RESULTS

A total of 273 surficial lake sediment samples were collected from
63 I11inois lakes during the period of May 23 through September 5, 1979.
The number of individual samples collected at each lake varied, ranging
from one sample near the dam in five central I1linois lakes, to replicate
or triplicate samples at all sampling sites in other lakes. This variability
in collection effort necessitated computation of both constituent means
from individual samples and a grand mean from lake means.

In general, the highest sediment parameter concentrations were found in
sediments taken from the deeper lake sites. Therefore, lake means computed
from results obtained from only one or two samples taken at the deepest site
(usually near the dam) would be biased toward the highest concentration ex-
pected in a lake. With this in mind, grand means for the 63 lakes computed
for concentrations of volatile solids, nutrients, arsenic and eight heavy
metals are summarized in Tables 4 and 5. Simple arithmatic means, for these
parameters, along with minimum-maximum values and standard deviations for all
individual samples are presented in Tables 6 and 7.

To compare levels of volatile solids, total Kjeldahl nitrogen, total
phosphorus, organic carbon and heavy metals found in I11inois lake sediments,
minimum-maximum values and lake grand means are contrasted with values found
in other lakes in Tables 8 and 9. The concentrations, distributions and
statistics for each constituent evaluated in ITlinois lake sediments are
presented by individual parameter in this section.

TARLE 4. Grand mean lake sediment concentrations of selected parameters
in 63 I1linois lakes sampled summer 1979. Minimum and maximum
values reflect highest and lowest lake means. Sample size
within lakes varied.

* Standard
n Mean Deviation Minimum Maximum

Volatile Solids (%) 62 8.83 2.93 : N.60 19.86
Total Kjeldahl 63 3358 1630 245 8180
Mitrogen (mg/kg)
Total Phosphorus 63 666 341 280 2842

(mg/kg)
COD (mg/kg) 63 83347 49816 5250 23300n
N:P Ratio 63 5.53 2.95 1.16 16.00
Organic Carbon* . 62 44154 14654 3000 99292

(mg/kq)
C:N Ratio 62 14.3 2.3 9.5 21.2

*Organic carbon was computed from volatile solids data.
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Table 5. Grand mean lake sediment concentrations of eight heavy metals and
arsenic in 63 I11inois lakes sampled summer 1979. A1l concentrations
in mg/kg.

Standard Minimum Detectable
Mean Deviation Minimum Maximum Concentration
Arsenic 11.17 11.78 0.7 63.0 0.1 mg/kg
Cadmium <0.98 <0.5 4.0 0.5 mg/kg
Chromium 22.5 6.3 3.7 49.5 1.0 mg/kg
Copper 41.3 48.9 5.0 367.5 1.0 mg/kg
Iron 28631 7163 5700 44667 50 mg/kg
Lead <49.6 <5 183.3 5 mg/kg
Manganese 1313 955 195 6917 5 mg/kg
Mercury <0.09 <0.04 0.31 0.01 mg/kg
Zinc 111.0 47.8 16.5 403.3 1.0 mg/kg
TABLE 6. Mean concentration and related statistics for eight heavy metals
and arsenic from 273 individual sediment samples collected from
63 11linois lakes, summer 1979. A1l concentrations in mg/kg.
Standard

n Mean Deviation Minimum Max imum
Arsenic 273 12.1 14.6 0.5 110.0
Cadmium 272 <1.04 - <0.5 8.0
Chromium 27 <21.6 - <1.0 75.0
Copper 273 42.0 56.0 3.0 560
[ron 273 27083 8893 4300 55000
Lead 273 <57 - . <5 250
Manganese 273 1278 1316 170 12000
Mercury 272 <0.10 - -<0.01 2.39*%
Zinc 273 112.7 65.6 11.0 750

*This value appears erroneous.

18 |

See text for explanation.

—~
=~ N «



TABLE 7. Mean concentration and related statistics for selected parameters
from 273 individual sediment samples collected from 63 I1linois
lakes, summer 1979.

Standard
n Mean Neviation M1inimum Maximum
Volatile Solids 258 9.2 3.9 n.6 28.4%
(%) -
Total Kjeldahil 273 3710 2066 200 9400
Nitrogen (mg/kq)}
Total Phosphorus 273 703 476 160 4930
(mg/kq)
coD (mg/kg) . 273 97156 64682 4000 310000
N:P Ratio 273 5.95 3.75 0.50 23.42
Organic Carbonl 258 46033 19526 3000 141950
(mg/kg)
C:N Ratio? 258 14.0 3.0 6.2 33.8

*Value appears erroneous, see text for explanation,
Organic carbon was computed from volatile solids data.
2¢:N Ratio is ratio of organic carbon to total Kjeldahl nitrogen.

-

ORGANIC CARBON AND RELATED CONSTITUENTS

The amount of organic matter in sediment might seem intuitively to
be an index of lake trophic state. Unless coupled with knowledge of
accumulation rates and origin of sedimented organic matter (i.e., whether
autochthonous or allochthonous), however, it would be impractical to
attempt a trophic classification based on sediment organic carbon content.
Sediment organic carbon data computed for I11inois lakes (Appendix Table C)
demonstrates this fact. As a group glacial lake sediments contain
relatively high amounts of organic carbon; however, several of these
lakes are relatively unproductive. By contrast, many artificial lakes
in I11inois which might appear unproductive based on sediment carbon
content are relatively high in productivity. These lakes, however, receive
a high inorganic load which tends to Tower the relative proportional contribu-
tion of sedimenting organic matter. In short, the reader is advised that it
is not possible to trophically define I11inois lakes on the basis of sediment
organic (carbon) content. In fact, in the majority of artificial lakes in
I11inois, a low sediment organic carbon content is more a testament to high
inorganic (non-volatile solids) loading rather than low in-lake production.
Without some knowledge of sedimentation rates and relative percent in-lake
organic contribution, sediment organic carbon data have 1imited value. Such
data can, however, be useful in assessing potential oxygen demand and nutrient
contributions, and for comparing I11inois lake sediments with other lakes.
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TABLE 8.

63 ITlinois lakes with results from previous studies.

Comparison of organic carbon, total Kjeldahl nitrogen, and total phosphorus concentrations in

surficial sediments of

% Volatile Solids % Organic Carbon % Total % Total C/N N/P Reference
Nitrogen Phosphorus
Danish Lakes 25-40 1.3-2.4 0.3-0.7 Andersen 1971
(approximate range
for 6 lakes)
6 Winconsin Lakes 0.23-1.01 Bortleson and
Lee 1974
ELA - 16 Canadian Lakes
Range 18-62 8-34 0.9-3.5 0.13-0.33 8-14 9.54 Brunskill et al. 1971
X (#sD) 44(+14) 20(+0.7) 2.1(+0.8)  0.22(+0.05) 12(+2)
Bantan Lake 23 1.13 0.19 12 '5.95 Fink 1969
(Conneticut)
English Lakes
X Tow fertility 14.6 6.12 0.49 12 Gorham et al.1974
X intermediate fertility 16.2 7.10 0.57 13
X high fertility 17.0 7.72 0.65 12
Crab Orchard Lake 5.0 0.16 0.13 Hite and King 1977
(ITTinois
2 Massachusetts Lakes 13.7-27.8 0.13-0.24 Ku et al1.1978
Lake George (New York) 6.4-9.0 Schoettle and
Friedman 1974
Lake Kinneret (Israel) 0.8-4.7 0.10-0.24 0.06-0.45 1.5 Serruya 1971
Serruya et al. 1974
Lake Ontario 1.98 A Thomas 1976
Lake Huron 1.63 Thomas 1976
L]
Lake Palestine (Indiana) 12.98 Wentsel 1977
Lake Erie 1.90(+1.11) 0.09(+0.04) Williams et al. 1976
63 IT1linois Lakes__
Range of Lake X is 0.6-19.9 0.02-0.82 0.03-0.28 1.15-16.0 Present Study
Grand X(+SD) 8.8(+2.9) 0.33(+0.16) 0.07(+0.03) 13* 5.5(+2.9)

* Approximated assuming % Organic C = % Volatile Solids/2

N



TABLE 9. Comparison of various heavy metal concentrations in surficial sediments of 63 I11inois lakes with results from previous studies.

Iron

Chromium

Zinc

References

3 Danish Lakes

6 Winconsin Lakes

Dewert Reservoir*

(England)

Lake Erie

2 Massachusetts Lakes

Wintergreen Lake (Michigan)

Little Center Lake*

(Indiana)

5 Oklahoma Reservoirs
Range of Lake X's

Lake Paijanne
(Finland)

Lake George
(New York)
Lake Kinneret

Palestine Lake*
(Indiana)

63 I1linois Lakes_
Range of Lake X's

Grand X(+SD)

1,700-2,900

10,000-140,000
14,200-102,000

14,500-37,200

42,000-77,000

18,500-72,500

5,700-44,670
28,631(+7,163)

*Receives known pollutional heavy metal input

2,330

37-54

38-2,106

3.7-49.5
22(+6)

0.056-0.158

0.360(+0.222)

1,035

280

7530

46-273

13-29

139-14,032

0.004-0.315 17-403
50(+34) 0.09(+0.05) 111(+48)

Andersen 1971
Bortleson and
Lee 1974
Harding and
Whitton 1978
Kemp et al.1976
Ku et al. 1978

Mathis and
Kevern 1975

McIntosh and
Bishop 1976

Pita and
Hyne 1975

Sarkka et al.
1978

Schoetltle and
Friedman 1974

Serruya 1971
Wentsel et al.
1977

Present Study



In his discussion of total organic content of lake waters, Hutchinson
(1957) lists three methods for indirectly determining organic carbon content.
These methods were the determination of Kjeldahl nitrogen, measurement of h
weight loss on ignition (i.e., volatile solids), and assessment of chemical
oxygen demand (COD). A1l three methods were used in this study. If these
parameters are valid estimators of organic carbon, interrelations (statistical
correlations) should be expected.

To compare I1linois lakes with other lakes for which sediment organic
carbon data were available and to determine the organic carbon to total nitrogen
ratio in sediments, organic carbon data (in mg/kg C) were generated based on
an established relationship of loss on ignition to organic carbon (Gorham et
al. 1974). Organic carbon values (Appendix Table C) were computed, assuming
an ignition loss to organic carbon ratio of 2.0, by employing the following
formula: C mg/kg=% Volatile Solids * 160 mg * 1.00 * 1

kg 1002 2.0°

Volatile Solids

Percent vo&ati]e solids was determined as weight loss og a dried sediment
sample (103-105°C) after ignition in a muffle furnace at 550°C. This loss in
weight is ascribed to the volatilization of organic matter.

The distribution of percent volatile solids is depicted graphically by
Take means in Figure 2. A total of 259 samples were analyzed. The mean
concentration (+SD) was 9.17% (+3.94) with values ranging from 0.60 to 28.39%
The lowest percentages (0.60) were obtained for duplicate samples collected
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FIGURE 2.  Distribution of lake mean volatile solids in sediment samples taken from 63 I11ino1s
Takes, 1979.
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259 sediment samples taken from 63 I111nois lakes, 1979. The
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Regression of volatile solids and chemical oxygen demand for
259 sediment samples taken from 63 Illinois lakes, 1979. The
equation for the regression lime 1s: Volatile solids (%) =
5.47 *10-5 cOD (mg/kg) + 4.09,
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from Gladstone Lake at site 3. Since collections at Site 3 generally reflected
conditions at the shallowest sites, it is possible that these sediments con-
tained a high proportion of sand. Unfortunately at Gladstone Lake, sediment
samples were not collected at the deepest site where silt, clay and organic
content are generally relatively high; therefore, it is not possible to reflect
on the relative lack of organic C in Gladstone Lake sediments. It should be
noted, however, that Gladstone Lake was a sand quarry and since the drainage
basin is relatively small the organic content of the sediment is probably
relatively low throughout the lake. On the other end of the scale, however,
relatively high percent volatile solids at all sites in a given lake were
indicative of the relatively high organic component of sediments collected from
Bangs, Round, Horseshoe and Channel Lakes where values typically ranged from
15-22% in most samples. The single highest value was obtained from a sample
taken from Site 1 at Pierce State Lake. Considering values obtained for the
remaining samples taken at this lake which ranged from 5.2 to 10.4%, the
28.4% result appears erroneous and presumably does not reflect the true range.
However, values obtained from Bangs Lake which approach or slightly exceed 20%
probably do. Percent volatile solids (and therefore organic carbon) content of
I11inois lake sediments were relatively Tow when contrasted to other studies
(see Table 8).

\

As can be seen from the correlation matrix (Table 10), volatile solids was
highly correlated with total Kjeldahl nitrogen and chemical oxygen demand (COD).
The single erroneous result (which is noted in Figures 3 and 4) obtained for
Pierce State Lake clearly stands out when volatile solids is plotted against
either Kjeldahl nitrogen (Figure 3) or COD (Figure 4). This adds indireét
evidence to the assumption that this single point is erroneous and should be
deleted from the data set.

Table 10. Correlation matrix depicting relationships between COD, total
Kjeldahl N, Volatile Solids, and total phosphorus in 273
sediment samples taken from 63 I17inois lakes, 1979. (r=Pearsan
correlation coefficient, p=level of significance, n=sample size).

TOTAL KJELDAHL TOTAL
NITROGEN PHOSPHORUS CoD

Volatile Solids 0.8906 0.1975 0.8526
0.0001 0.0001 0,0001

259 259 259

Total Kjeldahl 0.1713 © 10,9331
Nitrogen 0.0045 0.0001
: 273 273

r
p
n

Total Phosphorus 0.1639 i

0.0067
273

[ St
;.

e}
!
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Such high correlation coefficients (which would be improved with the
deletion of the seeming erroneous result mentioned above) as encountered
between volatile solids, COD and Kjeldahl nitrogen suggest that these values
represent several methods of approximating a common variable (i.e., organic
matter). As a result, it is possible to predict rather accurately two of
the three variables after determination of one of the three. Simple linear
equations were developed for this purpose and are presented in Table 11.

Due to the high degree of correlation evident between these three parameters,
it seems advisable to consider omitting two of the three parameters from in-
clusion in future monitoring efforts. Although determination of volatile
solids is a relatively simple procedure, the analysis of sediments for
nitrogen is desirable as a result of policies and procedures established by
section 314 of the Clean Water Act, particularly when dredging is conducted

in association with lake restoration projects. Kjeldahl nitrogen would there-
fore be the analysis of choice. COD, from a review of literature dealing with
sediment analysis, does not appear to be widely employed.

As noted above and in Table 8, the percent volatile solids content of
I11inois lake sediments is on the average lower than that found in most previous
studies. Sediments from Danish lakes (Andersen 1974), Canadian lakes (Brunskill
et al. 1971), and English lakes (Gorham et al. 1974) typically contain more
organic carbon than IT1linois lakes. These differences can be ascribed primarily
to the relatively high non-volatile solids loading characteristic of most
I11inois lakes. For some Takes low in-lake organic production may also be a
factor. As a group, only sediments from the Great Lakes exhibited a lower
percentage carbon content. .

Table 11. Regression equations relating COD, total Kjeldahl nitrogen and
percent volatile solids for 273 I11inois lake sediment samples
collected summer 1979, Probability of obtaining greater "F"
values for all analyses was 0.0001.

Dependent Variable Independent Variable Equation R2
Y (X) Y=(s1lope)X+(intercent)

% Volatile Solids €0D (mg/kg) Y=(5.48*105)X+(4.15) 0.7410
Total Kjeldahl N Y=(1.89*10%)X+(2.59) 0.8140
(mg/kg)

COD (mg/kg) % Volatile Solids Y+(1.35%10%)x+(-3.23*104) 0.7410
Total Kjeldahl N Y+(29.2)X+(-1.12%104) 0.8706

Total Kjeldah! N % Volatile Solids Y+(432)X+(-467) 0.8140

(ns/ka) CoD (mg/1) Y+(2.98*10-2)x+(815) 0.8706
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TABLE 12, Mean sediment percent volatile solids by lake type in
63 I11inois lakes sampled in 1979. Duncan's multinle range test was
used to compare Take typne means, and groupings were determined.

LAKE TYPE (n) X STD DEV MIN MAX GROUPINGS*
Glacial (8) 13.15 4,21 6.32 19.86 A
Artificial Central (24) 8.52 1.76 5.78 13.64 B
Artificial North (6) 8.49 2.04 5.52 11.02 B
Artificial South (10) 8.01 1.69 5.94 10.75 B
Artificial South Central (8) 7.92 1.46 6.03 9.80 R
Miscellaneous (6) 7.23 4.14 0.60 13.38 B
Grand X (63) 8.83 2.93 0.60 19.86

*Alpha level=0.05, DF=56, MS=6.118

Total Kjeldahl Nitrogen

Analysis for total Kjeldahl nitrogen measures both ammonia and organic
nitrogen. Kjeldahl nitrogen minus ammonia nitrogen is equivalent to organic
nitrogen. Due to the relatively Tow concentration of other inorganic nitrogen
forms (i.e., nitrate, nitrite) in sediments, Kjeldahl nitrogen for practical
-purposes is equivalent to total nitrogen (Andersen 1974).

The distribution of mean lake total Kjeldahl nitrogen concentrations in
I11inois lake sediments is depicted graphically in Figure 5. A total of 273
individual lake sediment samples were analyzed. The mean concentration (+SD)
was 3.7(+2.1) g/kg. Lowest values were obtained from samples taken at Site 3 in
Gladstone Lake; these values are in accord with the Tow volatile solids values
obtained for this lake. Only four.lakes (i.e., Bangs, Cedar, Horseshoe, and
Channel) exhibited total Kjeldahl nitrogen concentrations in excess of 8.0 g/kg;
and except for Horseshoe Lake (an oxbow) and Spring Lake (a reservoir), only
glacial lakes exhibited concentrations in excess of 5 g/kg. When contrasted
with results from other studies (e.g., Frink 1969, Brunskill et al. 1971, Gorham
et al. 1974), I1linois lake sediments as a group contain less total Kjeldahl
nitrogen. Seventy-nine percent of I11inois lakes contain 2 to 4 g/kg total
Kjeldahl nitrogen in their sediments (Fig. 5).

Aside from correlations of total Kjeldahl nitrogen with COD and volatile
solids, which have already been discussed (Table 10), highly significant corre-
lations were found with lead (r=0.7013,p=0.001,n=273) and N:P ratio (r=0.7873,
p=0.0001, n=273). Plots depicting these relationships are presented (Figures 7
and 8). Within lakes total Kjeldahl.nitrogen and lead concentrations in sediments
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increased with increased depth of the overlying water column. However, this
correlation may be fortuitous since highest lead concentrations were found

in lakes surrounding the Chicago area. These lakes were for the most part
glacial which as a group exhibited fairly high Kjeldahl nitrogen concentrations.
Water quality data for I11inois lakes (Sefton et al. 1981) revealed that glacial
lakes exhibited the lowest non-volatile suspended to total suspended solids ratio
of any lake group. In general the high organic nitrogen concentrations in
glacial lake sediments can be attributed to with-in lake primary production
(i.e., phytoplankton) with little non-volatile solids input.

The correlation of Kjeldahl nitrogen with the N:P ratio implies that increases
in the ratio are due to increases in the percentage of sediment nitrogen. This
is not necessarily expected since increases in the ratio need only reflect
increases in nitrogen relative to phosphorus. Generally sediment nitrogen
(i.e., organic nitrogen) and sediment phosphorus within a Take increased with
depth of overlying water. Thus total phosphorus and Kjeldahl nitrogen should
be correlated as well, they were (r=0.1713, p=0.0045,n=273); although the corre-
lation is significant, it is not impressive. One possible explanation is that
while both sediment phosphorus and nitrogen tend to increase with depth, phos-
phorus is also released from sediment under anaerobic conditions which are
typically depth dependent.

N xnuIRlAL KJELDAHL NITRCGEN, SEDIMENT, ILLINOIS LAKES 1879

38 48,4
286 43

2% 4

DESCRIPTIVE SYATISTICS
24 3]y M- s2
nean = 3290 98790677
2 m VARIANCE = 2470878 41327
$1D DEV = 1574 50700086
2 %2 DATA RIN « 248
DATA MAX = sies
8 20 DATA RANGE = 7018
$7ANCARD
ERR OF MEAN » 100 062714822
16 28
COEFF ICIENT
OF VARIATION o 47 713905803
4 SKEVMESS = | 83581148186
KURTOSIS » B 28968027364
12 10 /—
[ d
19 16
f
8 12
s oy
4 &
2 3
» 8 | |

+0 245 1,932 <3 410 +8.038 <6 803 9 108
' TOTAL RJELDAML NITROGEN (MG/RC) 71013 !

FIGURE 5. Distribution of mean lake total Kjeldahl nitrogen 1n sediment samples from A3
I1linois lakes, 1979.
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FIGURE 6. Regression of total Kjeldahl nitrogem and chemical oxygen demand
(COD) for 273 sediment samples taken from 63 Illinois lakes, 1979.
The equation of the regression Tine 1s: Total Kjeldahl nitrogen
(mg/kg) = 0.0298 COD (mg/kg) + 814.
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FIGURE 7. Regression of total Kjeldahl nitrogem and lead for 273 sediment

samples taken from 63 I11inofs lakes, 1979. -The equation of the
regression line is: Total Kjeldahl nitrogen (mg/kg) = 0.036
lead (mg/kg) + 1.78. !
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TABLE 13. Mean sediment total Kjeldahl nitrogen concentration {mg/kg) by lake
type in 63 111inois lakes sampled in 1979. Duncan's multinle range
test was used to compare Take type means, and groupnings were
determined. Means with same letter are not significantlvy different.

LAKE TYPE (n) X STD DEV MIN MAX GROUPINGS*
Glacial (9) 6079 1896 2550 8180 A

_Artificial Central (24) 3077 1080 1550 7200 B
Artificial North (6) 2951 929 1550 4400 . R
Miscellaneous (6) 2866 1859 245 5767 B
Artificial South Central (8) 2713 792 1917 4200 B
Artificial South (10) 2637 626 1850 3975 B

Grand X (63) 3358 1630 245 8180

*Alpha level=0.05, DF=57, MS=1493400

(o] i N A n 'l n

N/P RATIO

FIGURE 8. Regression of total Kjeldahl nitrogen and N:P ratio for 273
segiment samples taken from 63 I11inois lakes, 1979. The equation
of the regression line is: total Kjeldahl nitrogen (mg/kg) =
434 N:P ratio -1126.
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Chemical oxygen demand (COD) is a measure of the amount of oxygen
required to oxidize comp]ete]y all organ1c matter in a sample to carbon
dioxide and water. "Measurement of COD is based on the principle that almost
all organic compounds in water can be oxidized to carbon dioxide and water
by the action of strong oxidizing agents under acid conditions" (Boyd 1979).

A total of 273 sediment samples were analyzed for COD. The mean (+SD) COD-
concentration was 97(+65) g/kg. Values ranged from 4.0 g/kg at Gladstone '
Lake (Site 3) to 310 g/kg at Horseshoe and Round Lakes. Since COD was highly
significantly correlated with volatile solids (r=0.85, p=0.0001, N=273),
changes in COD paralleled changes in volatile solids and Kje]dah] nitrogen.

As with Kjeldahl nitrogen and volatile solids, the highest COD concentrations
were genera11y'f0und in glacial lakes (Table 14). The mean lake sediment

COD concentration in seventy-four percent of I1linois lakes was between 45 and
95 g/kg (see Figure 9).
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FIGURE 9. Distribution of mean lake chemical oxyqen demand (COD) in sediment samnles from
63 I11inois lakes, 1979.
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TABLE 14. Mean sediment COD concentration (mg/kg) by lake type in 63 I1linois
Takes sampled in 1979. Duncan's multiple range test was used to
compare lake type means, and groupings were determined. Means with
same letter are not significantly different.

LAKE TYPE (n) X STD DEV MIN MAX GROUPINGS*
Glacial 178600 51653 85750 233000 A
Miscellaneous 79847 58151 5250 176667 B
Artificial North 71555 14266 47333 87333 B
Artificial Central 68709 25863. 30500 155000 B
Artificial South 62275 13077 45000 88500 B
Artificial South Central 58292 12412 42500 75667 B
Grand X (63) 83347 49815 5250 233000

*Alpha level=0.05, DF=57, M5=430.6

C:N Ratio

Frink (1969) noted in his study of Bantam Lake that despite a tendency
for the C:N ratio to decrease somewhat with increasing depth of water, a mean
of 12:1 was representative of the sediments of this lake. Gorham et al. (1974)
in their study of English lakes also reported that the C:N ratio of sediment
samples averaged 12, and there was little difference between productive and
unproductive lakes. Sediment data for 16 Canadian lakes (Brunskill et al.
1971) yielded similar results with lake means ranging from 8 to 14 and a
grand mean (+SD) of 12(+2).

In order to calculate C:N ratios for I1linois lake sediment samples,
carbon content was approximated using volatile solids data according to the
formula presented earlier in this section. The grand mean (+SD) C:N ratio
for 63 I1linois lakes was 14.3(+2.3); individual lake means ranged from 9.5
to 21.2. A significant departure from a ratio of 13 would indicate enrichment
with respect to inorganic carbon or nitrogen. I1linois lake data support the
generalization of a C:N ratio of 12 to 13 as being representative of lake
sediments in most instances.
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TOTAL PHOSPHORUS

The fact that P exerts a controlling affect on primary productivity
(i.e., trophic status) in most lakes has been well documented. Only recently,
however, except for the pioneering efforts of a few researchers (e.g., Mortimer
1941), has serious attention been focused on the possible controlling effects
of sediment-phosphorus release on productivity in the overlying water column.
Recent evidence (e.g., Andersen 1974, Fillos and Swanson 1975, Theis and
McCabe 1978, Wildung et al. 1977) indicates that desorption of phosphorus from
lake sediments in some situations may contribute substantial amounts of available
phosphorus, equaling or exceeding in magnitude that discharged into the lake
from other sources (e.g., watershed runoff, point source discharges, atmospheric
precipitation, ground water recharge, etc.). The possibility that sediments
may supply nutrients requires careful consideration in the evaluation of
possible management strategies. For example, substantial reduction of P in
inflowing waters may decrease in-lake production little if sediment contribu-
tions are appreciable; in fact, in-lake production could conceivably increase
due to a decrease in turbidity likely to occur concomitantly with P control.

The mean (+SD) of 273 sediment samples analyzed for total phosphorus was
703 (+476) mg/kg or 0.07% by dry weight. Values ranged from 160 mg/kg to
4930 mg/kg. Although maximum and minimum values differed by a factor of 30,
the vast majority of measurements were clustered about the mean. Mean lake
sediment total phosphorus concentrations in 94% of the lakes monitored ranged
between 300 to 900 mg/kg (Figure 10). Skokie Lagoons was obviously atypical
in regards to total phosphorus concentration; the highest total phosphorus
concentration found in sediments from this lake (4930 mg/kg) exceeded by a
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FIGURE 10. Distribution of mean lake total phosphorus in sediment samples from 63 I1Tinois

lakes, 1979.
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factor of two the next highest concentration encountered in any other lake. It
is also interesting to note that samples from Glen 0. Jones Lake (which has in
the past been fertilized with super triple phosphate) are represented at both

extremes (i.e., 1590 mg/kg at Site 1 and 260 mg/kg at Site 3).

I11inois lake sediment phosphorus concentrations when contrasted with
results from other studies are noticeably lower; the mean is 50-65% lower than
means obtained in other studies (e.g., Brunskill et al. 1971, Williams et al.
1976, Frink 1969). This low phosphorus concentration does not imply low rates
of loading or that substantial amounts of phosphorus are tied up in standing
crop biomasses. Water chemistry data (Sefton et al. 1981) suggests that
-~ virtually all I1linois lakes are eutrophic (many hypereutrophic) based on 9

total phosphorus concentrations in the water column. The relatively low
percentage of total phosphorus in sediments for the most part attests to the
high percentage of non-volatile solids relative to phosphorus carried into
most I1linois lakes.

TABLE 15. Mean sediment total phosphorus concentration (mg/kg) by lake tvpe in
63 I11inois lakes sampled in 1979. Duncan's multiple range test was
used to compare lake type means, and groupings were determined. Means
with same letter are not significantly different.

LAKE TYPE (n) X STD DEV MIN MAX GROUPINGS*
Miscellaneous (6) 1055 997 280 2842 A
Artificial South (10) 691 123 447 868 B
Artificial South Central (8) 683 167 475 940 B
Artificial North (6) 650 138 507 870 B
Glacial (9) 615 190 365 - 984 B
Artificial Central (24) 577 . 129 320 837 B
Grand X (63) 666 341 280 2842

*Alpha level=0.05, DF=57, MS=106540
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TOTAL KJELDAHL NITROGEN TO PHOSPHORUS RATIO

The nitrogen (N) to phosphorus (P) ratio presented in this section is
actually the total Kjeldahl nitrogen to total phosphorus ratio. This ratio
does not take into account the oxidized inorganic nitrogen forms (i.e., NO,,
NO.,,) which may have been present; however, as Andersen %1971) has pointed gut
tha Kjeldahl nitrogen concentration in sediments is practically equivalent to
total nitrogen. These values were computed on the basis of percent dry weight;
therefore, the reader is advised to use caution when comparing these results
to values that may have been determined by other methods (e.g., ratios based
on molar concentrations).

The mean N:P ratio computed for 273 sediment samples analyzed for total
Kjeldahl nitrogen and total phosphorus was 5.95 (+3.75) with individual values
ranging from 0.50 to 23.42. Since the ratio of N to P in plant material is
generally conceded to be in the neighborhood of 7:1 (Round 1966, Serruya et
al. 1974, Wetzel 1975), a low ratio of organic nitrogen to total phosphorus in
sediments, as pointed out by Serruya et al. (1974), is indicative of a high
detrital inorganic P component. Therefore, those lakes with relatively low
sediment N:P ratios at all sites (e.g., Skokie Lagoons) would appear to contain
relatively high levels of inorganic phosphorus; this is further evidenced by a
significant negative correlation between N:P ratio and total phosphorus (r=-0.26737,
p=0.0001, n=273). Skokie Lagoons, for example, contain the highest total
phosphorus sediment concentrations encountered durirg this monitoring effort.
Conversely jts N:P ratios are among the lowest. Volatile solids and total
Kjeldahl nitrogen values are clustered around their respective grand means.

As a consequence, it can be postulated that the high levels of phosphorus
found in the sediments are inorganic in nature.
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Highest N:P ratios were, with the single exception of Spring Lake 1in
Tazewell County, all found in sediments taken from glacial lakes. Since the N
of the N:P ratio in this study is attributable to ammonia and/or organic
nitrogen, an N:P ratio which greatly exceeds 7.0 must be attributable to
ammonia. Therefore, the ratio of ammonia to inorganic phosphorus in these
lakes must be high. It might also be speculated that most of the phosphorus
entering these glacial lakes is organic or is assimilated readily into organic
matter once it enters the system. There is likewise probably a tendency for
inorganic P regenerated in sediments as a result of decomposition to be readily
assimilated thus decreasing the potential for inorganic P accumulation. As a
group glacial lakes exhibited a mean N:P ratio (+SD) of 10.4 (+3.3), which
greatly exceeded the mean of any other lake group (Table 16). ~In general,
ITTinois lakes except glacial lakes tend to exhibit N:P ratios less than 7.0
indicative of detrital inorganic P accumulation; glacial lakes, however,
appear to contain 1ittle inorganic P, at least with respect to inorganic N
(i.e., ammonia).

TABLE 16. Mean sediment total Kjeldahl nitrogen to total phosphorus ratios by
lake type in 63 I11inois lakes sampled summer 1979. Duncan's
multiple range test was used to compare lake type means, and groupings
were determined. Means with same letter are not significantly

different.
LAKE TYPE (n) X STD DEV___ MIN MAX GROUPINGS*
Glacial (9) 10.34 3.25 4.91 16.00 A
Artificial Central (24) 5.56 2.47 3.62 15.68 B
Artificial North (6) 4,53 0.92 3.03 5.51 B
Artificial South (10) 4.10 0.84 2.65 5.59 B
Artificial South Central (8) 4.08 1.04 2.80 6.32 B
Miscellaneous (6) 3.50 1.93 1.16 6.56 R
Grand X (63) 5.53 2.95 1.16 16.00

*Alpha level=0.05, DF=57, MS=4,59
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HEAVY METALS AND RELATED TRACE ELEMENTS

Although most trace elements are widely distributed_in the environmgnt,
extensive use of metals in industry, the burning gf fossil fue]s, and soil
erosion can lead to concentrations greatly exceed1pg naturq] (i.e. backgroupd)
levels. Heavy metals can be highly toxic to aquatic organisms, cumulative in
the food web (Hesse and Evans 1972), and may u1§1mate1y generate complex
changes in the structure and stability of aquatic ecosystems (McFar]ane and
Franzin 1978). Certain metals (i.e., iron and manganese) are especially
mobile in sediments and can substantially influence the bottom water chemistry .
of lakes (Kemp et al. 1976). The release of heavy metals from sediments may
not only adversely affect aquatic organisms, but as po1n§ed out by Barat et al.
(1974), may also pose a real danger for maq,_espec1a11y 1n_those 1akes which
serve as drinking water supplies. The addition of synthetic chelating agents
(e.g., nitrilotriacetic acid in detergents) to water enhances the danger of
solubilization of heavy metals from sediments (Barat et al., 1974).

Sediment analyses for heavy metals is useful for identifying potentially
toxic metals, establishing "background" levels, and determining possible
pollutional loadings. Most comprehensive sediment data available for heavy
metals considers concentrations in stream sediment not lakes. While studies
of metals in lake sediments have been performed (see Table 9), most studies
involve assessment of only a few metals and generally involve lakes receiving
known pollutional Toadings. The analysis of sediments from 63 I11linois lakes
for eight heavy metals and arsenic is probably one of the more extensive
surficial sediment surveys to date, and constitutes a worthwhile contribution
from purely a heuristic standpoint. Grand mean sediment concentrations for
eight heavy metals and arsenic are presented in Table 5. A comparison of
sediments from I11inois lakes with results from previous studies is presented
in Table 9.

Arsenic

Arsenic occurs in trace amounts throughout the biosphere. Soil concen-
trations range up to 38 mg/kg and average about 5.0 mg/kg in the upper Titho-
sphere (Berry and Wallace 1974). Small quantities occur naturally in waters
with concentrations as high as 40 mg/1 occurring in some thermal springs.

Arsenic has been classified as a metalloid. It occurs primarily as metal
arsenides and sulfides which may be released from soils and by weathering of

rock into water as arsenic oxides. Arsenic exhibits some chemical characteristics
similar to phosphorus and occurs in two common valence states, trivalent and
pentavalent. The trivalent is more toxic to mammals (including man), fish,

and other aquatic animals than is the pentavalent (McNeely et al. 1979).

Arsenic has been used in medical treatment (e.g., spirochaetal infections)
and has many diversified industrial uses (e.g., manufacture of glass, pig-
mentation in paints, etc.) Arsenicals are used in herbicides, and for many
years sodium arsenate was routinely applied to Wisconsin lakes for aquatic
plant control (USEPA 1976). Contamination of orchard soils in eastern
wash;ngton was so extreme as to be toxic to many plants (Berry and Wallace
1974).
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Besides natural weathering processes, arsenic is released into the
environment due to its use as a pesticide, in metal smelting and during the
combustion of fossil fuels. Since coal is mined extensively in I1linois, it
must be considered as a possible pollutional source. Arsenic concentrations
in coal range from 5 to 25 mg/kg (Lisk 1972) and coal ash concentrations of
500 to 1000 mg/kg are common (Goldschmidt 1954, Berry and Wallace 1974).
Cherry et al. (1979), in assessing the effects of coal ash effluent on
invertebrate and vertebrate populations in a swamp drainage system, noted
sediment concentrations exceeding 400 mg/kg with overlying water concentrations
of 0.10 mg/1. Huang and Liau (1978) in an analysis of sediments from ten
Canadian Lakes found concentrations ranging from 2.7 to 13.2 mg/kg.

The mean (+SD) arsenic concentration of 273 lake sediment samples taken
from 63 I11inois lakes was 12.0 (+14.6) mg/kg. Values ranged from
0.5 mg/kg found in single samples taken from Gladstone and Kinkaid Lakes to
110 mg/kg found in Lake Murphysboro. Aside from Lake Murphysboro; Diamond,
Bangs, Johnson Sauk Trail and Cedar Lakes exhibited relatively high arsenic
concentrations in their sediments. The higher concentrations in these lakes
were probably due to past use of sodium arsenate for weed control. In general,
however, mean lake sediment arsenic concentrations were relatively low, with
only 12% of all samples exceeding concentrations of 20 mg/kg (Figure 12).
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High sediment arsenic concentrations were indicative of detectable
concentrations in overlying water. The highest detected concentrations in
lake water samples were found in Johnson Sauk Trail with a mean of 24 ug/1 \
(Sefton et al. 1981). These concentrations, however, were well below the
IPCB (1977) general use standard of 1.0 mg/1. Little published data is
available regarding arsenic concentrations in lake sediments; however,
considering the average concentration of soils (i.e., approximately 5 mg/kg), -
I1Tinois lake sediments appear to be slightly enriched with respect to this -
element. As noted by Huang and Liau (1978) the clay fraction of soil normally
contains more arsenic than non-clay fractions; consequently, enrichment of
lake sediments may result (at least partially) from selective erosion of clay
particles. Due to its association with clay, one would also expect to find
arsenic concentrations in lakes to increase with depth. In the event of
dredging as a method of lake restoration, the proper disposition of dredged
sediments containing elevated levels of certain potentially toxic materials
such as arsenic may pose a problem.

TABLE 17 Mean sediment arsenic concentration (mg/kg) by lake type in 63
I11inois lakes sampled in 1979. Duncan's multiple range test
was used to compare lake type means, and groupinas were determined.
Means with same letter are not significantly different.

LAKE TYPE (n) X STD DEV  MIN MAX GROUPINGS*
Glacial (9) 21.13 22.18 2.6 59.8 A
Artificial South (10) 14.54 17.19 5.9 63.0 AB
Artificial North (6) 9.77 6.09 6.3 21.8 A B
Artificial Central (24) 8.75 3.72 2.5 24.1 B
Artificial South Central (8) 7.43 1.76 5.5 10.9 B
Miscellaneous (6) 6.72 4,22 0.7 13.5 B
4 Grand X (63) 11.17 11.78 0.7 63.0

a9

*Alpha level=0.05, DF=57, MS=126.5 -
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CADMIUM

Cadmium is a soft, blue-white metallic element with chemical properties
similar to lead and zinc. Cadmium is relatively rare in water and occurs
in nature chiefly as a sulfide salt most frequently found in association
with zinc and lead, although the amount of cadmium found in rock is generally
much less than zinc (Hem 1970). Cadmium accumulations in soil near mines
and smelters can lead to Tocally high concentrations in nearby waters
(USEPA 1976). Cadmium salts occur in wastes from manufacture of pigments,
electroplating plants, and chemical and textile industries. The combustion
of fossil fuels releases cadmium to the atmosphere which eventually enters
the hydrologic cycle through precipitation.

Cadmium is nonessential biologically and is cumulative and highly
toxic to most organisms including man. Elevated cadmium tissue levels in
laboratory test animals have been related to hypertension and a reduction
in 1ife expectancy (Schroeder and Balassa 1961), and Carroll (1966) has
correlated atmospheric cadmium concentrations with hypertension and arter-
josclerosis in 28 cities (Berry and Wallace 1974).

The most widely publicized outbreak of cadmium poisoning in man was
recorded in Jintsu River Valley, Japan, where approximately one hundred
deaths resulted from exposure to high cadmium concentrations in drinking
water. Symptomatic of "itai-itai" disease was the occurrence of rheumatic-
like conditions with intense pain in bones which lose their rigidity.
There is no known mechanism whereby the body maintains cadmium at safe
levels. Once absorbed cadmium is stored largely in liver and kidney and
excreted at very low rates (USEPA 1976),

Cadmium was undetected in 124 of the 272 samples analyzed; the minimum
detectable cadmium concentration in sediment samples was 0.5 mg/kg. Only 6
samples exhibited concentrations greater than 2.0 mg/kg. The highest
detected concentration was 8 mg/kg found in a midlake sample taken from
Lincoln Trail State Lake. Concentrations of 4 mg/kg were detected in two
samples from Skokie Lagoons and in single samples taken from Lake Jacksonville
and Pittsfield City Lake. In general, cadmium in I11inois lake sediments
was often undetectable and, assuming a concentration of 0.5 mg/kg in those
samples where cadmium was undetected, the highest mean concentration
possible for the 272 samples collected would be 1.04 mg/kg.

Cadmium concentrations in I11inois lake sediments appear to fall
within the range of values found in lake sediments not subject to known
pollutional sources (see Table 9). 1In lakes receiving known pollutional
inputs, concentrations are considerably higher. Harding and Whitton (1978)
reported a mean sediment cadmium concentration of 13 mg/kg in Derwent
Reservoir (England) which was impacted by drainage from an active fluorspar
mine. The southern part of the Coeur d'Alene Lake (Idaho) was heavily
impacted by mining in the watershed, with sediment cadmium concentrations
in some samples approaching 100 mg/kg (Maxfield et al. 1974).

Since concentrations of cadmium were below or near the minimum detectable
level in all cases, distribution of points appears discontinuous when data
are plotted against another variable. Because of this apparent discontinuous
distribution ?i.e. Tow variability), it is difficult to put much faith in
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results of correlation analysis with other variables. It is interesting to

note, however, that highest correlations were with lead (r=0.5321, p=0.0001, -
n=272) and zinc (r=0.4552, p=0.0001, n=272), the two metals with which

cadmium is generally associated in nature. Also, 'despite the great number »
of samples 1n which cadmium was below detectable Timits, a comparison of

means between lake types (means were determined assuming cadmium concentrations X
of 0.05 mg/1 in undetected samples) indicates that cadmium concentrations <
in glacial lake sediments are generally higher than in sediments from

artificial lakes (Table 18).

Table 18. A comparison of mean sediment cadmium concentration by lake type
in 63 I1linois lakes sampled summer 1979. Concentrations in

mg/kqg.
Laketype (n) X STD DEV MIN MAX
Artificial North (6) < 0.74 < 0.50 1.00
Artificial Central (24) < 1.05 < 0.50 4.00
Artificial South Central (8) < 0.60 < 0.50 1.00
Artificial South (10) < 0.59 < 0.50 0.75
Glacial (9) 1.66 0.36 1.00 2.00
Miscellaneous (6) < 1.08 < 0.50 2.33
Grand X (63) < 0.98 < 0.50 4.00

Chromium

Chromium is an amphoteric metal whose most common oxidation states are
+2, +3, and +6. The trivalent and hexavalent forms are of major environmental
concern. Because of its low solubility, the trivalent form is rarely found
in waters with a pH greater than 5, and when added to most natural waters,
is slowly oxidized to the hexavalent form (McNeely et al. 1979). Chromium
has many industrial uses. The hexavalent form is used in metal plating,
anodizing of aluminum, and in the manufacture of stainless steel, ceramics, =
paper, and paint. Trivalent chromium is used in photography, in textile o
dyeing, and in ceramic and glass industries. Chromium is also added to
cooling tower waters to inhibit corrosion.

Chromium concentrations in soil range from 5 to 3000 mg/kg with 6
mg/kg a representative value (Allaway 1968). Soil chemistry of chromium is
little understood with oxides of chromium being very insoluble and thus
unavailable to plants. However, it is known that absorption of chromium is
increased after sewage waste application (Lisk 1972). Concentrations of
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chromium in coal range from 5 to 60 mg/kg (Berry and Wallace 1974), and as
such, the burning of fossil fuels presents another pathway whereby considerable
quantities of chromium may be added to the biosphere.

Trivalent chromium is an essential metal for mammals. Deficiencies
reduce insulin activation and are known to cause glucose intolerance in
humans (USEPA 1976). Hexavalent chromium is toxic to humans. It is
irritating and corrosive to the mucous membranes and is a known carcinogen.
Both the trivalent and hexavalent ions are toxic to plants. Irrigational
waters high in chromium have resulted in reduced crop yields. The toxicity
of chromium to aquatic life varies from species to species and is dependent
on oxidation state, pH, and temperature (McNeely et al. 1979).

Chromium concentrations in 271 sediment samples taken from 63 I1linois
Takes in 1979 exhibited 1ittle variability in concentration. The mean
(+SD) of 271 sediment samples was 21.6 (+8.0) mg/kg with a coefficient of
variation of 36.9%. Individual sample concentrations ranged from 1 to 75
mg/kg. Only four samples exceeded a concentration of 35 mg/kg; all were
taken from Site 1 and 2 in Skokie Lagoons. Ninety-three percent of all
samples analyzed contained chromium at levels between 11 and 33 mg/kg.

A histogram depicting the distribution of lake means is presented in Figure
13. The range in lake means was 3.7 to 49.5 mg/kg with a grand mean
(+SD)of 22.5 (6.3) mg/kg. Very little published data (see Table 9) is
available concerning chromium concentrations in lake sediments; however,
I1Tinois lake sediments probably contain what would be considered normal
levels for eutrophic lakes.
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FIGURE 13. Distribution of mean lake chromium in sediment samples from 63 I1linois lakes, 1979.
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FIGURE 14. Regression of iron and chromium for 273 sediment samples taken from
63 I111no1s lakes, 1979. The equation of the solid regression
line 1s: Iron (mg/kg) = 685 Chromium (mg/kg) + 12373. The dashed
regression 1ine was computed after omitting Skokie Lagoons sediment
samples (i.e., all Chromium values greater than 40 mg/kq); the
equation of this regression line is: Iron (mg/kg) = 1119 Chromium
{mg/kg) + 3644.

A correlation of iron with chromium (Figure 14) indicates that the
ratio of iron to chromium is fairly constant for all lakes studied with
only one notable exception; i.e., Skokie Lagoons. Since the correlation of
iron and chromium does indicate that a rather constant ratio exists between
the two, for whatever reason, it is possible that this ratio could be used
in order to assess relative differential rates of input. A significant
departure from the expected ratio of iron to chromium (i.e., approximately
1000:1) indicates enrichment above natural levels with respect to one of
the metals. In the case of Skokie Lagoons, it appears that these sediments
contain roughly twice as much chromium as would be anticipated given the .
known iron concentration; the implication being that this Tlake receives an -
unexpectedly high input of chromium.

Inspection of chromium summary statistics by lake type and geographical *
location indicates very little difference between groups (Table 19). Glacial
lakes as a group do exhibit somewhat smaller sediment concentrations;
however, the grand mean is fairly indicative of chromium concentrations to

be expected in ITlinois lake sediments regardless of type or geographic
location.
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TABLE 19. Mean sediment chromium concentration (mg/kg) by lake type in 63
I174inois lakes sampled in 1979. Duncan's multiple range test was
used to compare lake type means and groupings were determined.
Means with same letter are not significantly different.

LAKE TYPE {n) X STD DEV  MIN MAX GROUPINGS*
Artificial Central (24) 25.8 1.96 20.1 24.5 A
Miscellaneous (6) 25.1 14.75 4.0 49,5 AB
Artificial North (6) 22.6 2.69 19.5  32.0 ABC
Artificial South Central (8) 21.2 4.1 14.6  27.0 ABC
Artificial South (10) 20.0 3.02  13.3  25.3 R C
Glacial (9) 16.3 5.60 3.7 22.7 c
Grand X (63) 22.5 6.31 3.7 495

*Alpha level=0.05, DF=57, MS=4.59

Copper

Although generally present in only trace amounts, copper is a common
heavy metal constituent of most natural waters. High concentrations of
copper may occur in mine drainage and in some industrial effluents. Copper
has been mined and used extensively since prehistoric times. It is used in
electrical products, coins, electroplating, and in industrial processes
such as gas works, coke ovens, and gas scrubbing in steel plants. It is
often alloyed with other metals to form bronzes and brasses (USEPA 1976).
Copper sulfate has also been routinely applied to surface waters in order to
control noxious algal blooms. Application of copper sulfate leads to
initially elevated water concentrations; however, due to its solubility, pre-
treatment levels in water are readily reestablished, with the bulk of the
applied copper transported to the sediments.

Copper is an essential micronutrient for plants and animals. In
plants, it plays a vital role in chlorophyll synthesis and is a constituent
of several enzymes. In animals, copper is important in invertebrate blood
chemistry (i.e., hemocyanin) and in hemoglobin synthesis. Like most metallic
micronutrients, relatively high concentrations are toxic. Toxicity varies
with oxidation state and a number of physicochemical parameters (i.e.,
temperature, hardness, alkalinity and turbidity). Doudoroff and Katz
(1953) have reviewed the literature in regards to toxic effects on fish and
concluded that concentrations below 0.025 mg/1 in water are tolerable for
most fish species. Concentrations normally encountered in nature are not
toxic to humans.
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Not much data are available regarding copper concentrations in lake
sediments; however, Patrick and Loutit (1976, 1978) have demonstrated that
heavy metals (e.g., Ca, Cd, Cu, Mn, Fe, Pb and Zn) in sediments can be
passed along successive trophic levels (e.g., from heterotrophic bacteria
to tubificids to fish). Therefore, despite low solubilities, metals in
sediments may be transported through the food web. The toxicity of copper
in solution is controlled largely by pH and hardness (Wagemann and Barica
1979); dincreases in hardness and pH decrease toxicity (Howarth and Sprague
. 1978). For example, at pH 5 and 6, ionic copper is practically the only
form in solution, but at pH 8 and 9 it is virtually absent, with the less
toxic hydroxides and carbonates most common above neutral pH's. Without
digressing too far, the point can be made that maintenance of certain pH's
is desirable and becomes a major concern in view of recent interest in the
acid rain phenomenon.

Copper concentrations in individual I11inois lake sediment samples
ranged from 3 to 560 mg/kg. The mean (+SD) of 273 samples was 42 (+56) mg/kg.
Highest copper concentrations were found in Marion, Paris East and Long
Lakes; they exhibited mean Take sediment concentrations of 368, 150 and 144
mg/kg, respectively. Lakes exhibiting the highest mean concentrations
generally serve as municipal water supplies, and thus the presence of
elevated sediment copper concentrations is probably attributable to the use
of copper sulfate to control algae. Most I1linois lakes (76%) exhibited
mean sediment copper concentrations in the range of 15 to 45 mg/kg (Figure 15).
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FIGURE 15. Distribution of mean lake copper in sediment samples from 63 11linois lakes, 1979.
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Inspection of lake means by type and location of lake is not too
informative (Table 20). The range in values is fairly high for artificial
central, artificial south, and glacial lakes and is reflective of selective
copper sulfate application throughout the State. The mean for artificial
north lakes of 25.4 mg/kg is probably representative of expected concentrations
in the majority of I1linois lakes not receiving exceptional anthropogenic
inputs (e.g., sewage discharges or applications of CuSO, for algae control).
Due to the relative hardness and alkaline pH's characte&istic of most
ITlinois lakes, sediment copper concentrations would not appear to present
a problem with regards to toxicity. The grand mean sediment copper concentra-
tion is comparable to means found in Lake George (Schoettle and Friedman
1974) and Lake Erie (Kemp et al. 1976) (Table 9).

TABLE 20. Mean sediment copper concentration (mg/kg) by lake tyne in 63
IT1inois lakes sampled in 2979. Duncan's multiple range test was
used to compare lake type means, and groupings were determined.
Means with same letter are not significantly different.

LAKE TYPE (n) X STD_DEV___ MIN MAX GROUPINGS*
Artificial South {10) 62.9 109.0 12.7 367.5 A
Glacial (9) 43.2 38.0 24.2 144.2 A
‘Artificial Central (24) 42.5 28.1 23.9 150.0 A
Miscellaneous (6) 34.2 20.6 5.0 58.5 A
Artificial South Central (8) 25.6 12.3 14.5 48.7 A
Artificial North (6) 25.4 5.3 21.2 34.5 A
Grand X 41.3 48.9 5.0 367.5

*Alpha level=0.05, DF=57, MS=2456

Iron and Manganese

Iron and manganese are essential micronutrients, but under certain
conditions can 1imit photosynthetic productivity. Both are toxic at high
concentrations (Warnick and Bell 1969, McKee and Wolf 1963). The biogeochemistry
of iron and manganese in water is governed almost entirely by spatial and
seasonal variations in oxidation-reduction states (redox potential), regulated
by photosynthetic and bacterial metabolism. At low pH and redox potentials,
ferrous and manganous ions diffuse readily from sediments and accumulate in
the anaerobic, hypolimnetic waters of eutrophic lakes (Wetzel 1975). Ionic
iron concentrations are extremely low in oxygenated water while manganese
is only somewhat more soluble (manganous ion concentrations above 1 mg/1
are rarely encountered). Although manganese and iron are closely related
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in behavior, there are some differences in their aqueous chemistries (Hem
1970). Both ions, for example, tend to increase in concentration as the
redox potential decreases. However, when the redox potential drops below
100 mv, ferrous sulfide begins to form and is precipitated out of solution
while manganese sulfide is much more soluble. Therefore, toward the end of
summer stratification one might expect to find high concentrations of
manganese relative to iron in solution in anaerobic hypolimnia or bottom
water (Wetzel 1975).

Iron

Iron concentrations in 273 I11inois lake sediment samples ranged from
0.04 to 55 g/kg with a mean (+SD) of 27.1 (#8.9) g/kg. As can be seen in
Figure 16, mean Take concentrations were fairly well spread over this
distribution. It is interesting to note that of all the parameters monitored,
this is the only one that revealed a left-skewed distribution. The lowest
concentrations from individual samples were detected in samples taken at
Crystal and Gladstone Lakes. As a group, glacial lakes (e.g. Crystal,

Channel, Long, Wolf, Fox, etc.) were generally low in sediment iron (Table 21).

Interestingly, Devils Kitchen Lake, an artificial lake in Southern I1linois
(which in many respects limnologically resembles a glacial lake) exhibited
the highest sediment iron concentrations found during this study.

Other lake sediment studies (Wildung et al. 1977, Howeler 1972, Fillos
and Swanson 1975, Bortleson and Lee 1974? have demonstrated a positive
linear relationship between sediment total phosphorus and total iron within
individual lakes. When iron was regressed against total phosphorus for all
sediment samples analyzed during this study, the relationship proved
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FIGURE 16.  Distribution of mean Take iron in sediment samples from 63 I11inois lakes, 1979,
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TABLE 2l, Mean sediment iron concentration (mq/kg) by lake type in 63 [11inois
lakes sampled in 1979. Duncan's multiple range test was used to_
compare lake type means, and groupings were determined. Means with
same letter are not significantly different.

LAKE TYPE {n) X STD DEV MIN MAX GROUPINGS*
Artificial South (10) 33033 5564 24415 44667 A
Artificial Central (24) 31507 4416 18000 39000 A
Artificial South Central (8) 28958 5502 22250 36000 A ;
Miscellaneous({6) 26870 10828 5700 36500 A
Artificial North {(6) 26866 3142 24360 32000 A
Glacial (9) 18134 4795 7733 23552 B
Grand X (63) 28631 7163 5700 44667

*Alpha level=0.05, DF=57, M5=30860000

significant but the correlation coefficient was Tow (i.e., r=0.22388,
p=0.0002 n=273). Not enough samples were taken from an individual lake to
warrant a single within Take analysis; however, when correlations were
attempted within lake groups (Table 22), correlations were improved for
some lake groups over that obtained for all data.

The lack of satisfactory correlations, particularly in the miscellaneous
lake group, still does not imply that the relationship of iron to phosphorus
did not exist within individual lakes in these groups. A1l that can be
said is that lakes within these groups were probably not similar enough to
permit lumping of data for these two parameters. In general it would appear
that at least in the majority of I11inois lakes the expected relationship of
iron to phosphorus within lakes will be found. In order for a linear relation-
ship to exist within a given lake, the ratio of iron to phosphorus must remain
relatively constant within lakes of similar type and from similar geographical
areas with similar geologies. It was possible to demonstrate this relationship
by grouping lakes. The lack of a significant correlation in the miscellaneous
group may be attributable solely to the extreme differences between lakes in
the group. In the majority of I1linois lakes sampled, the ratio of total
iron to total phosphorus generally approached or exceeded 40:1; whereas, in
two of the Takes in the miscellaneous group, Skokie Lagoons and Gladstone,
the ratios were 12:1 and 5:1 respectively.

In summary, it can be said that in the majority of I1linois lake
sediments, total phosphorus and total iron concentrations are related. The
relationship is generally ascribed t0 the binding of phosphorus to iron.

"The relationship of phosphorus, iron, and manganese in lake sediments is

not fully understood, although there is a general agreement from consideration
of solubility-product relationships that chemical interaction of phosphate
should occur with Fe, Al, and Ca compounds. Phosphate has a strong tendency
to interact with ferriciron to form a "mixed" ferric hydroxo-phosphate
precipitate" (Bortleson and Lee 1974).

47



Table 22. Correlations of total iron and total phosphorus by lake type in
sediment samples collected from 63 I1linois lakes, summer 1979,

Pearson

Regression Significance

Coefficient Probability Sample size
Lake type (r) (p) {n)
Glacial 0.61324 0.0001 - 68
North-artificial 0.50088 0.0014 ~ 38
Central-artificial 0.36605 0.0016 72
South Central-artificial 0.68646 0.0001 31
South-artificial 0.53633 0.0002 44
Miscellaneous 0.24256 0.3028 20
A1l lakes combined 0.22388 0.0002 273

Manganese

Manganese, an element whose aquatic chemistry is similar to iron,
generally exhibited greater variation and considerably Tower concentrations
than iron. The mean (+SD) concentration of 273 samples taken was 1.3(+1.5)
g/kg. Minimun - maximum manganese values, ranging from 0.17 to 14.0 g/kg,
differed by a factor of 80. As can be seen from Figure 17, the majority
(92%) of I11inois lakes exhibited mean sediment manganese concentrations in
the range 0.5 to 2.5 g/kg. Inspection of the raw data (Appendix Table Q) for
sediment manganese concentrations reveals that with few exceptions high
sediment manganese concentrations (2000 mg/kg) were found in samples taken
at Site 1 in the various lakes. The most extreme values (8000 mg/kg) were
all found in sediments taken from Devils Kitchen Lake (at Sites 1 and 2).

As mentioned above, the aquatic chemistries of iron (Fe) and manganese
(Mn) are similar; and as noted by Bortleson and Lee (1974) their “close
chemical similarity... is reflected geologically in their common association
in rocks of all kinds.” With this in mind and in the absence of significant
artificial inputs of either metal, a close correlation between the two
metals in sediments might be anticipated. Such a relationship was found for
the lake sediments analyzed (Figure 18; r=0.56837, p=0.0001, n=273).

Kemp et al. (1976) termed manganese (along with sulfur and iron) a
"mobile" element since this element in vertical sediment cores was subject
to dissolution and migration into interstitial waters. The surface enrich-
ment of sediments with Mn (and Fe), as postulated by Kemp et al (1976), is
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FIGURE 17. Distribution of mean lake manganese in sediment samples from 63'111inois lakes, 1979.

TABLE 23. Mean sediment manganese concentration (mg/kg) by lake tyne in 63
I117inois lakes sampled in 1979. Duncan's multiple range test was
used to compare lake type means, and groupings were determined.
Means with same letter are not significantly different.

LAKE TYPE(n) l X STD DEV  MIN MAX GROUPINGS*
Artificial South (10) 2655 1703 1173 69i7 A
Artificial South Central (8) 1593 473 900 2450 B
Artificial Central (24) 1092 341 400 1800 BC
Artificial North (6) 978 247 608 1200 BC
Miscellaneous (6) 797 357 195 1237 BC
Glacial (9) 727 139 418 840 c
Grand X (63) 1313 955 195 6917

*Alpha level=0.05, DF=57, MS=551283
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in I11inois lake sediments attributable to the upward migration of soluble
Mn (and Fe) under reducing conditions in sediment interstitial water.
Surface accumulation of Fe and Mn results from oxidation and eventual pre-
cipitation of the metals. Unlike Kemp et al. (1976), who ascribed a lack of
surface enrichment in the western basin of Lake Erie to the existance of an
anoxic hypolimnion which allowed Mn to migrate into hypolimnetic waters with
eventual precipitation elsewhere, greatest surface enrichment in I11linois

lakes occurred at those sites which exhibited anoxic bottom water conditions.

Due to the physical structure of artificial reservoirs, where water is
typically released over a spillway, and the general lack of outflow during
hypolimnetic reoxygenation, Mn in solution will tend to precipitate near the
dam (Site 1) in most reservoirs. No doubt substantial amounts of Mn could
be Tost from Devils Kitchen Lake if hypolimnetic water were released from
this reservoir; however, this is not the case. It should be noted that
Devils Kitchen Lake was one of the few lakes studied that exhibited anoxic
conditions in the hypolimnion throughout most of the study; this no doubt
accounts for the extreme enrichment of these surficial lake sediments with
Mn (and Fe).

The tendency toward a curvilinear trend in iron versus manganese con-
centrations seen in Figure 18, may be attributable to the greater mobility
of Mn with respect to Fe, since iron can be lost through the precipitation
of FeS while Mn remains in soTution. In other words the extreme right data
points in Figure 17 were attributable to sediments collected at sites where
anoxic bottom water conditions prevailed for a considerable period during
the study. A plot of data collected from sites where aerobic bottom water
conditions persisted may well reveal a more linear trend.

IRON (g/kg)

MANGANESE (g/kg)

FIGURE 18. Regression of iron and manganese for 273 sediment samples .
taken from 63 I11inois lakes, 1979. The 'equatiqn of the solid
regression line 1s: Iron (mg/kg) = 3.85 Manganese (mg/kg) )

+ 22161. The dashed regression 1ine was computed after omitting
all values from manganese greater than 3500 mg/kg; the equation
of this regression Tine is: Iron (mg/kg) = 8.96 Manganese
(mg/kg) + 16900.
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Lead

Lead is ‘not an essential biological element; it is toxic and accumulates
in animal tissues. The degree of toxicity, as with other trace metals, is
dependent on numerous water quality parameters (i.e., hdrdness, alkalinity,
pH, etc.). Compared with other trace metals, lead toxicity to plants is
relatively low with the potential toxicity further mediated by the ability
of soils to reduce lead availability (McNeely et al. 1979). The toxic
effect of lead concentration on aquatic organisms is highly variable and
species dependent (USEPA 1976). In humans the extent and effect of lead
toxicity is age dependent, with young children in particular susceptible to
neurological impairment.

Due to its low solubility, lead concentrations in water are generally
not great. Lead enters the aquatic environment through natural sources
chiefly by the weathering of its sulfide ores. Input from anthropogenic
sources, however, clearly exceeds natural sources. Major inputs result from
combustion of leaded fuels, ore smelting and refining, storage battery pro-
duction, and municipal waste discharges. Lead salts are used in printing and
dyeing, photography, engraving, and the manufacture of explosives (McNeely
et al. 1979). In agricultural areas, which would include a large proportion
of the watersheds in this study, soil would constitute a significant source
of lead. According to Berry and Wallace (1974) the soil in rural areas of
the United States contains a background concentration of lead similar to the
average lead content of the earth's crust, 10-15 mg/kg.

The mean (iSD) lead concentation found in 273 sediment samples taken
during this study was 57 (+43) mg/kg with individual values ranging from 3
(Site 3, Gladstone Lake) to 250 mg/kg (Site 2, Skokie Lagoons). Mean lake
sediment concentrations ranged from 5 to 183 mg/kg in Gladstone and Bangs
Lake, respectively.

Inspection of the data (see Figure 19, Table 24) reveals the greatest
dichotomy in sediment samples: found during this study. A1l glacial lakes
exhibited mean concentrations of 69 mg/kg or greater; and with the single
exception of Skokie Lagoons (X=152 mg/kg?, no other non-glacial lake sedi-
ment mean exceeded 60 mg/kg. While values greater than 60 mg/kg would be
atypical of artificial lakes, the higher values found in the glacial lakes
studied as well as in Skokie Lagoons may be attributable to the proximity of
all these lakes to the Chicago metroplex. It would appear that the elevated
levels of lead are anthropogenic rather than natural. In the absence of
significant atmospheric precipitation and urban street runoff containing
lead, a sediment lead content in the range of 20 to 50 mg/kg appears typical
of I11inois lakes. This range is somewhat lower than other lakes not receiving
known discharges (Table 9). Even the glacial lake mean is in the range of '
values published for apparently noncontaminated Takes. While it appears
obvious that the northern glacial lakes and Skokie Lagoons are in particular
impacted by anthropogenic sources of lead, sediment lead concentrations pose
no problem in regards to toxicity. The widespread use of unleaded fuels
without concomitant increases in other pollutional sources should lead to a
reduction in sediment concentrations since this metal is not mobile.
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FIGURE 19. Distribution of mean lake lead in sediment samples from 63 111ino1s lakes, 1979.
TABLE 24. Mean sediment lead concentration (mg/kq) by Take type in 63
INlinois lakes sampled in 1979. Duncan's multiple range test
was used to compare lake type means, and groupings were determined.
Means with same letter are not significantly different.
LAKE TYPE (n) X STD DEV MIN MAX GROUPINGS*
Glacial (9) 115.8 34,6 69.4 183.3 A
Miscellaneous (6) 54.4 50.5 5.0 151.7 B
Artificial South (10) 38.3 6.1 27.5 50.0 B
Artificial South Central (8) 37.5 9.3 25.0 50.0 B
Artificial Central (24) 36.6 7.0 20.0 50.0 B
Artificial North (6) 32.9 6.0 23.3 40.0 B
Grand X 49.6 34,1 5.0 183.3

*Alpha level=0.05, DF=57, MS=431

0
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Mercury

Mercury is a biologically nonessential trace metal; the majority of
U. S. waters contain Tess than 0.1 ug/1 total mercury (USEPA 1976).
Historically, because of its toxic effects, mercury was used as a pesticide;
however, its use in recent years has been restricted. The major anthropogenic
inputs now result from various commercial and industrial processes (e.g.,
manufacture of paints and mercury switches, dental work, chlorine gas -
production).

Mercury compounds are highly toxic to animals, particularly the
methylated forms which can be produced by microorganisms from the less
toxic inorganic forms of mercury. Aquatic organisms are capable of removing
mercury directly from water as well as from food. Due to its low elimination
rate, mercury is concentrated in body tissues with concentration factors in
fish more than 10,000 times greater than concentrations in water (USEPA 1976).
The most widely publicized cases involving mercury poisoning generally
involve the ingestion of contaminated aquatic food organisms (e.g., the
Minamata incident, reduced hatchability of osprey eggs) or the ingestion of
seed dressed with methylmercury (NIPH 1971).

In I11inois lake sediments, mercury concentrations ranged from 0.00 to
2.4 mg/kg, the mean (+SD) of 272 samples was 0.100 (+0.155) mg/kg. The
0.000 mg/kg concentration was found in a sample taken at Site 2 in Lake
Mattoon. Gladstone Lake sediment samples contained only 0.004 mg/kg; all
remaining lTake sediment samples exhibited Hg concentrations of 0.03 mg/kg or
greater. Eighty-five percent of all I1linois lakes had a mean mercury sediment
concentration in the range of 0.04 to 0.14 mg/kg (see Figure 20).
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FIGURE 20. Distribution of mean lake mercury in sediment samples from 63 L11inofs lakes, 1979.
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As a group, glacial lakes tended to exhibit higher mercury concentra-
tions than other I11inois' lakes. The highest concentration of 2.4 mg/kg was
detected in a sample taken from Round Lake at Site 1; the concentration of
the duplicate sample at this site, however, was considerably lower (0.13 mg/kg).
It would appear that the higher value is erroneous. This would then make
the 0.50 mg/kg concentration found in replicate samples taken at Site 3 in
Crystal Lake the highest found. Replicate samples taken at Site 2 in Skokie
Lagoons contained 0.49 mg/kg Hg, approaching the highest encountered during
this study. Excluding the mean lake sediment concentration obtained for
Round Lake, the highest mean mercury_concentration was found in Bangs Lake
(X=0.228) f0llowed by Crystal Lake (X=0.213). The lakes with highest con-
centrations were located near the Chicago metropolitan area.

By deleting the 2.4 mg/kg value from the data set, the grand mean
sediment mercury concentration is reduced from 0.092 mg/kg to 0.086 mg/kg.
This in effect would eliminate the extreme right bar from the histogram in
Figure 20. There remains a single group of lake means (i.e., Skokie Lagoons
and three glacial lakes) which is distinctly set apart from the remaining
lakes. It is believed that the elevated mercury concentrations found in:
these lakes is again attributable to their proximity to the Chicago metropolitan
area. These lakes exhibit mean sediment concentrations approximately two to
four times that which would be typical of the majority of I1linois .lakes.

Very 1little data is available to indicate at what Tlevel mercury can be
tolerated in surficial sediments without resulting in significant accumulations
in higher trophic levels such as fish. It is known that sediments are important
in that most of the biological methylation (by microorganisms) in lakes is
assumed to take place in the surficial sediments (Jernelov 1970). Studies
have determined that soluble methylmercury compounds are taken up and
biomagnified in aquatic food webs. The background mercury concentration of
lake sediments is generally regarded to be in the range of 10 to 100 ug/kg
dry weight (Sarkka et al. 1978). The majority of I1linois lakes sampled
exhibited means within this range, albeit in the upper end of the range.
Obviously a few lakes (particularly Skokie Lagoons and glacial lakes in
general - Table 25) exceeded what would be considered background levels;
these exceptions, however, while they do denote anthropogenic loadings, do
not appear extreme.

TARLE 25. Mean sediment mercury concentration {mq/kq) by lake type in 63
111inois lakes sampled in 1979. Duncan's multiple range test was
used to compare lake type means, and groupings were determined.
Means with same letter are not significantly different.

LAKE_TYPE (n) X STD DEV MIN MAX GROUPINGS*
Glacial (9) 0.158  0.081 0.062 0.315 A
Miscellaneous (6) 0.120 0.092 0.004 0,233 AB
Artificial South (10) 0.089 0.027 0.047 0.136 BC
Artificial South Central (8) 0.085 0.028 0.062 0.145 RC
Artificial Central (28) 0.072 0.023 0.047  0.145 c
Artificial North (6) 0.061 0.018 0.043  0.095 c
Grand ¥ 0.092 0.054 0.004 0.315

*Alpha level=0.05, DF=57, MS$=0.002
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Zinc

Zinc is a biologically essential trace metal, and a necessary component
of certain plant and animal enzymes. It is generally found in nature as a
sulfide associated with other metals such as Tead, copper, cadmium, and
iron. Industrially, zinc is important in galvanizing, in the preparation of
alloys for die casting, in brass and bronze alloys, and in certain chem1ca1
products (e.g., paints, fertilizers, pesticides).

Zinc is relatively non-toxic to man, with public drinking water concen-

trations limited on an aesthetic basis. Zinc, however, is acutely and
chronically toxic to aquatic organ1sms, especially fish (McNeely et al.

1979). The degree of toxicity is determined by a number of parameters in-
cluding pH, DO, hardness, temperature and alkalinity. The Tithosphere
averages approx1mate1y 30 ppm zinc with zinc contents of soils generally
in the range of 10 to 300 mg/kg (Berry and Wallace 1974).

Zinc concentrations in I11inois lake sediments exhibited fairly low
variability between lakes. Iron and chromium were the only heavy metals
which exhibited lower coefficients of variation (33 and 37%, respectively,
contrasted with a C.V. of 58% fo Zn). The mean (+SD) of 273 sediment
samples was 113 (+66) mg/kg, with individual sample concentrations ranging
from 11 to 750 mg/kg in Gladstone Lake (Site 3) and Skokie Lagoons (Site 2),
respectively. The highest mean lake sediment zinc concentration was 403 mg/kg
found in Skokie Lagoons. Wolf Lake, a glacial lake near Chicago, had the
next highest mean lake concentration at 205 mg/kg. Except for Gladstone Lake
and Skokie Lagoons, all I1linois lakes exhibited a mean sediment zinc con-
centration between 40 and 220 mg/kg. Eighty-five percent of all lake means
were between 60 and 160 mg/kg (Figure 21?.
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Zinc concentrations in IT11inois lake sediments were generally equal to
or less than concentrations encountered in essentially uncontaminated
lacustrine sediments (Table 9). Industrialization has increased the atmos-
pheric burden of zinc and thus through precipitation/fallout the background
level of zinc in lake sediments compared to pre-industrial days; however,
these elevations are relatively small when contrasted to that which can occur
as a result of mining activities and/or direct input from industrial discharges.
The elevated Tevels noted for Skokie Lagoons and the slightly elevated mean
for glacial lakes (Table 26) is again attributable to their proximity to the
Chicago area. Typically, I1linois lake sediments can be expected to contain
between 50-175 ug/kg zinc by dry weight.

Zinc concentrations (as well as concentrations of arsenic, lead and
cadmium) were highly correlated with organic matter (i.e., COD, volatile
solids, and total Kjeldahl nitrogen). The relationship of zinc to volatile
solids is depicted in Figure 22. Although the correlation coefficient was
Tow (r=0.2676, n=259, p=0.0001) a trend of concomitantly increasing zinc and
volatile solids (i.e., organic matter) is readily apparent particularly when
the more deviant zinc values (i.e., >200 mg/kg) are deleted. The concomitant
increases are expected within lakes and are generally ascribed to the binding
of metals to organic matter and/or clay. The fact that such a relationship
was found statewide indicates the existance of a fairly constant ratio of
zinc to organic matter. It is most probable, however, that the true direct
relationship exists between clay and zinc, and that differences in concen-
tration from Take to lake are a reflection of differential rates of erosion
and differing lake morphologies (e.g., retention time).

TABLE 26. Mean sediment zinc concentration (mg/kg) by lake type in 63
I11inois lakes sampled 1n 1979. Duncan's multiple range test
was used to compare lake type means, and groupinas were determined.
Means with same letter are not significantly different.

LAKE TYPE (n) X STD DEV MIN MAX GROUPINGS*
Miscellaneous (6) 156.2 130.9 16.5 403.3 A
Glacial (9) 135.6 40.9 86.7 205.8 AB
Artificial Central (24) 111.8 19.6 85.0 166.6 BC
Artificial North (6) 99.9 15.2 80.5 125.0 RC
Artificial South (10) 87.5 12.6 62.3 107.5 C
Artificial South Central (8) 84.9 17.0 57.8 110.0 C
Grand X (63) 111.0 47.8 16.5 403.3

*Alpha level=0.05, DF=57, MS=1974
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FIGURE 22. Regression of volatile solids and zinc for 259 sediment samples
taken from 63 I11inois lakes, 1979. The equation of the solid
regression line is: Volatile solids (%) = 0.0158 Zinc (mg/kg)
+ 7.45. The dashed regression line was computed after omitting
all zinc values greater than 200 mg/kg (i.e., sediment samples
from Wolf Lake and Skokie Lagoons); the equation of this

regression Tine is: Volatile solids (%) = 0.0766 Zinc (mg/kg)
+1.28,

) Lead:Zinc Ratio

Zinc and lead concentrations were highly correlated, and is not surprising
considering their common geologic occurrence; this relationship is depicted in
Figure 23. The more extreme zinc concentrations (i.e., 7200 mg/kg) were
attributable to sediments taken from Wolf Lake and Skokie Lagoons. Except for
sediments from Skokie Lagoons, only individual sediment samples from glacial
lakes contained more than 70 mg/kg lead. Assuming, as was speculated earlier,
that lead in glacial lakes is in part attributable to atmospheric fallout or
urban runoff associated with the highly industralized and urbanized Chicago
Metropelitan area, one might anticipate a rather constant ratio of lead to
zinc to typify I1linois lakes. Omission of galcial lake data would give an
approximate ratio of lead to zinc of 1:2. The ratio of lead to zinc in glacial
Takes is roughly 1:1. Actually Wolf Lake and Skokie Lagoons data points fall
on a line corresponding to a lead to zinc ratio of 1:2.
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4 FIGURE 23. Regression of lead and zinc for 273 sediment samples taken from
63 Illinois lakes, 1979. The equation of the solid regression
line is: Lead (mg/kg) = 0.448 Zinc (mg/kg) + 6.8. The dashed
regression 1ine was computed after omitting Skokie Lagoons
sediment samples (1.e., all zinc values greater than 300 mg/kg);
the equation of the regression line is: Lead (mg/kg) = 0.750
Zinc l?mg/kg) - 24.55.

CHLORINATED HYDROCARBON COMPOUNDS

Chlorinated hydrocarbon pesticides and other similar compounds present a
somewhat unique problem in aquatic systems due to their potential for bio-
magnification in the food web. Virtually undetectable concentrations in water
can be accumulated by organisms and passed along successive trophic levels.

The organisms of lower trophic levels are consumed as food by organisms at the
next trophic level; the food organism is metabolized and excreted but the pest-
icides are retained (McCaull and Crossland 1974). Oraganochlorine compounds

are relatively insoluble in water but highly soluble in Tipids where they are
retained and accumulated. Due to the potential of these compounds for bio-
accumulation, the complexities of aquatic food webs, and the long term persist-
ence of pesticides in the environment, minute and often undetectable water and
sediment concentrations may ultimately pose a threat to aquatic life. As will
become apparent for organochlorine compound data presented for I11linois lake
sediments, low sediment concentrations do not infer commensurately Tow levels

fn aquatic organisms (see fish flesh concentrations vs. sediment concentrations).
It is presently impossible to state, based on sediment analysis alone, that
acceptably low levels of pesticides are present in the majority of I11inois lakes
and reservoirs. The data presented here do, however, serve as a broad data base
for future studies. Should relationships be developed whereby sediment concen-
trations can be used to project what levels will be reached in certain trophic
levels, the data base generated during this study will prove particularly valuable.

Sediment samples were analyzed to determine concentrations of nine chlori-

nated hydrocarbon pesticides and polychlorinated biphenyls (PCB's). Grand lake
mean data for sediments from 63 I1linois lakes are presented in Table 5.
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Aldrin/Dieldrin/Endrin

Aldrin, because of its rapid conversion to dieldrin and its potential
for bioaccumulation and carcinogenicity, has been banned for use as an insect-
icide in the United States by the U.S. Environmental Protection Agency (Metcalf
and Sanborn 1975). Aldrin is metabolically converted via expoxidation to
dieldrin by aquatic organisms (USEPA 1976). Metcalf and Sanborn (1975) found
dieldrin to be slightly more water soluble than aldrin and therefore to exhibit
slightly lower bioaccumulations in fish. Residue accumulation of aldrin and
its epoxide is well documented, with concentration factors of up to 100,000
reported for fish taken from Lake Michigan (USEPA 1976).

Endrin is the endo, endo-isomer of dieldrin and is less persistent in the
aquatic environment than is dieldrin. Despite the fact that endrin is highly
water-insoluble, it was accumulated (i.e., bioconcentrated) in the micro-
ecosystems of Metcalf and Sanborn (1975) to a large degree. They reported water
concentrations of 1-2 ug/1 toxic to Daphnia, mosquito larvae, and fish. Jensen
and Gaufin (1966) reported levels of 0.035 ug/1 toxic to the stonefly naiad,
Acroneuria pacifica. The U. S. Environmental Protection Agency has suspended
the use and production of dieldrin (USEPA 1976).

Aldrin and endrin were not detected in any of the 273 sediment samples
analyzed for these compounds. The minimum detectable level for both of these
constituents and dieldrin was 1 ug/kg (i.e., 1 ppb). Dieldrin, however, was
encountered in more sediment samples than any other pesticide assayed during
this study. Dieldrin was detected in 154 of the 273 samples (i.e., 58%). The
highest detected concentration was 87 ug/kg found in a Lake Bloomington sediment
sample. Only 19 sediment samples, however, contained concentrations in excess
of 20 ug/kg. Highest concentrations were found in Bloomington, Shabbona,
Paradise, Jacksonville, and Highland Silver Lakes, all artificial impoundments
with watersheds that are primarily in row crop cultivation. The mean sediment
concentration for I11inois lakes was approximately 6 ug/kg. .

Ch]ordane/Heptachlor/Heptach]or Epoxide

Chlordane is a chlorinated hydrocarbon insecticide which acts as either
a stomach poison for leaf eating insects or contact poison for household or
soil inhabiting pests. Technical chlordane is a mixture of numerous compounds.
Velsicol Chemical Corporation, now the only manufacturer of this insecticide,
has subsequently standardized the percentage of fractional components of tech-
nical chlordane. Trans- and cis-chlordane compose approximately 25 and 20
percent, respectively, and chlordane and heptachlor compose 22 and 10 percent,
respectively (Musselman 1979). Heptachlor epoxide and oxychlordane are degrada-
tion products which have been found to accumulate in fish tissue at high Tevels
(Musselman 1979), as has the parent material which concentrates by a factor of
1,000 to 3,000 in fish and in invertebrates by twice this amount. Published
acute toxicity values for these compounds range from 5 to 3,000 ug/1 (USEPA 1976).
Chlordane and its derivatives have been shown to cause cancer in mice and have
been implicated in egg-shell thinning particularly in fish-eating raptors, most
notably the osprey and bald eagle (Musselman 1979). In short, chlordane and its
derivatives are highly persistent chemicals which have been found to bioaccumulate
in aquatic food webs, thus necessitating the desirability of maintaining environ-
ment levels at a minimum.

59



Heptachlor was detected in only 6 sediment samples, all of which were
taken from Paradise Lake. Concentrations of heptachlor in Paradise Lake
sediments ranged from 1.1 ug/kg (barely above the minimum detectable level of
1.0 ug/kg) to 5.7 ug/kg. Heptachlor was not detected in a single sediment
sample from the remaining 62 ITlinois lakes.

Heptachlor epoxide was detected in 25% (67 of 266) of the sediment
samples analyzed. Only two samples contained concentrations in excess of
7 ug/kg; these were single samples taken from Mattoon and Bloomington which
contained 12 and 13 ug/kg, respectively.

Alpha and gamma chlordane were detected in 90 of 266 (34%) lake sediment
samples analyzed. Detected concentrations rarely exceeded 20 ug/kg: highest
concentrations of 52 and 45 ug/kg were found in sediment samples taken from
Lake Taylorville and Carlinville Lake, respectively. Chlordane and its
derivatives have been widely used for agricultural and non-agricultural uses.
The USEPA has determined that all agricultural uses will be phased out by
September, 1982 (Musselman 1979). As, a result, surficial sediment concen-
trations should steadily decrease in those lake sediments derived from water-
sheds with a high degree of row crop cultivation.

Lindane/Methoxychlor

Lindane (an addition product of benzene and chlorine reacting in direct
sunlight) and methoxychlor (one of the more water soluble chlorinated insecti-
cides) were not detected in any sediment sample analyzed. The minimum detectable
levels of lindane and methoxychlor were 1 and 5 ug/kg, respectively.

Total DDT

Because of its persistence (and eventual degradation to the more stable
DDE) and high potential for bioaccumulation, DDT has been banned for use as an
insecticide by both the USEPA and I11inois EPA (Metcalf and Sanborn 1975). DDT
is also considered a potential human carcinogen (USEPA 1976). Residue accumula-
tions in fish of up to two million times that of water have been reported; as
a result, USEPA has recommended that concentrations in water should not exceed
0.001 ug/1. .

Total DDT was detected in 50 of 266 (19%) samples analyzed. The minimum
detectable level was 5 ug/kg. Detected concentrations exceeded 20 ug/kg in
only two lakes studied (i.e., Crystal Lake and Skokie Lagoons). The highest
concentration of 102 ug/kg was found in Crystal Lake at Site 1.

Polychlorinated Biphenyls

Polychlorinated biphenyls (PCBs) are compounds produced by chlorination
of biphenyls; the degree of chlorination determines their chemical properties.
PCBs are highly stable, non-flammable compounds which are extremely resistant
to heat (USEPA 1976). Due to their heat resistant properties PCBs are well
suited to a multitude of industrial applications. The five most common uses
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prior to 1970 were for dielectric fluids in capacitors, plasticiser applications,
transformer fluids, heat transfer fluids, and hydraulic fluids and lubricants
(Sport Fisheries Institute 1977). Monsanto was the sole producer of PCBs in

the United States and marketed the product under the trade name AROCLOR.

Monsanto voluntarily restricted sales in 1971 to only "closed systems" appli-
cations (i.e., electrical capacitors and transformers) (Sport Fisheries

Institute 1977).' The toxic substances act of 1976 (PL 94-469) prohibited
manufacture of PCBs after December 31, 1978 and prohibited processing and dis-
tribution after July 30, 1979 (USEPA 1976).

World attention was focused on potential toxic effects of PCBs when 29
deaths occurred among 1291 patients treated for the accidental ingestion of
PCBs contaminated rice in Yusho, Japan in 1968. - Concentrations of PCBs in
the contaminated rice oil averaged 2,500 ppm which was well above the recommended
5 ppm set for fish flesh by the FDA. It was later found that the contaminated
rice oil also contained 5 ppm chlorinated dibenzofurans which are estimated to
be at least 200 times more toxic than PCBs; as a result, it was difficult to
attribute toxic effects of rice oil to PCBs alone (SFI 1977): PCBs cause skin
lesions and increase liver enzyme activitiy which may have a secondary effect
on reproduction. They bioaccumulate in the food web and collect in the fatty
tissues of man and other animals (USEPA 1976).

PCBs were detected in only 14 (or 5%) of the sediment samples analyzed.
The 14 sediment samples in which PCBs were detected came from seven of the study
lakes: Bangs, Diamond, Skokie Lagoons, Long, Round, Marion Reservoir, and
Lake of the Woods. Detected concentrations for individual samples are presented
in Table 27. The four glacial lakes (Bangs, Diamond, Long and Round) and
Skokie Lagoons are all located near the Chicago metropolitan area; therefore,
considering the high degree of industrialization occurring there, slight traces
of PCBs in sediments are not surprising. Traces of PCBs in sediments from
Marion Reservoir (a municipal water supply) and Lake of the Woods (a recreational
lake located near Champaign) are not easily explained. A1l detected concentrations
were small; several just barely exceeded the minimum detectable level of 10 ug/kg.
Due to the low number of samples in which PCBs were detected, no attempts were
made to correlate this parameter with others. Likewise a comparison of means by
lake type was not attempted; however, it does appear that glacial lakes as a group
would exhibit a higher mean.

TABLE 27. Concentrations of PCB's {ug/kg sediment dry weight) detected
in sediment sampies collected fram I11inofs lakes.

Lake Site 1 2 3

Replicate A B A B A B
Bangs 12 ND ND ND 12 ND
Diamond ND ND 12 ND ND ND
Skokie Lagoons. 12 43 26 42 18 ND
Long 13 ND ND ND ND ND
Round 17 ND ND ND ND ND
Marion 18 22 * * ND ND
Lake of the Woods * * 41 56 * *
ND = not detected * = no sample taken
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EFFECTS OF MORPHOLOGICAL VARIABLES
ON SEDIMENT CHEMISTRY

Most previous sediment studies on individual lakes (e.g., Frink 1969,
Thomas and Jaquet 1975, Pita and Hyne 1975) have demonstrated a trend in
increasing concentrations of numerous constituents (e.g., organic carbon,
total phosphorus, chromium, copper, iron, manganese) in a downlake direction
in reservoirs (toward the dam) or toward the center of glacial lakes.
Whether glacial or artificial, these increases are apparently depth dependent.
It is generally believed that increases in many of these substances are
attributable to the binding of these substances to clay or organic particles
in suspension. Similar constituent increases within lakes were specifically
noted in several of the intensive lake reports (Appendix Table A). The
extent to which clay particles and/or organic particles and associated
constituents settle out should be, in part, a function of Take morphology.
It was anticipated that correlations between certain parameters and lake
morphometric data were likely. Since the extent of settling is a function of
time, it was further anticipated that retention time would be an important
morphometric variable which might affect sediment constituent concentrations
particularly at the deeper sites (i.e., Site 1).

Mean Site 1 sediment values for all constituents were computed for each
lake; these were regressed against mean lake morphometric data (e.g., surface
area, retention time, mean depth) to detect simple linear relationships. A
partial correlation matrix is presented (Table 28) for regression of morpho-
logical variables against mean sediment constituent concentrations at Site
1. Since not all lakes were sampled at Site 1 and since complete morphological
data were not available for all 63 I1linois lakes monitored, sample size
varied. As is apparent from Table 28, retention time was the single most
important morphological variable accounting for variance in sediment con-
stituent concentrations. Notably, organic carbon (i.e., total Kjeldahl
nitrogen, COD, and volatile solids), lead, and mercury concentrations were
strongly correlated with retention time; however, these relationships (as
are all those demonstrated by regression analysis) are not necessarily
cause and effect relationships. In fact, the lead to retention time relation-
ship may be largely fortuitous. Highest sediment lead concentrations may be
attributable Targely to atmospheric fallout (implicated also in Kemp et al's
1975 study of Lake Erie) in lakes surrounding the Chicago area. With the
exception of Skokie Lagoons, only glacial Takes were sampled in the Chicago
area, and since as a group glacial lakes exhibited typically greater retention
times (i.e., mean retention time for glacial lakes was 3.89 years contrasted
to a grand mean for all lakes of 1.39 years), it was not clear, for glacial
lakes, whether retention time or location exerted the greater effect.
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TABLE 28.

Partial correlation matrix presenting only the most significant (p<0.0050)

correlations between morphoiogical factors and mean constituent
concentration in Site 1 sediments (r=correlation coefficient,
p=significance level, n=sample size).

Surface Max imum X Drainage Storage Retention
Area Depth Depth Area Capacity Time
VOLATILE SOLIDS r=0.4182
n=0.0000
n= 52
TOTAL KJELDAHRL 0.5745
NITROGEN 0.0001
53
TOTAL PHOSPHORUS -0.4159
0.0011
59
coD 0.6748
0.0001
53
LEAD 0.7518
0.0001
53
COPPER
IRON -0.3790
0.0051
53
MERCURY 0.6433
0.0001
53
ZINC 0.4211
0.0017
53
MANGANESE 0.6396 0.6701 0.5196
.0.0001 0.0001 0.0001
59 59 59
ARSENIC
CADMIUM
CHROMIUM
C:N RATIO 0.4419 0.3763 0.3628
0.0005 0.0036 0.0051
58 58 58



FISH FLESH CONCENTRATIONS VS. SEDIMENT CONCENTRATIONS

While considerable research has been conducted on the possible toxic
effects of elevated levels of various constituents in water, little work has
been done connecting sediment concentrations to possible toxic effects.

Quite often certain constituents which are potentially toxic will not be
detected in overlying water since they are not readily soluble. It might
ultimately prove to be true that if in-water concentrations are low or un-
detectable, there is little need to be concerned with sediment concentrations;
however, this has not yet been demonstrated. It is known that plants can
accumulate substances from soil, and that organisms living in association

with sediments can accumulate substances from sediments as well. Very little
data exists which relates surficial lake sediment constituent concentrations
to concentrations in biota. Typically, biomagnification factors are expressed
by contrasting water concentrations with concentrations in fish flesh.

Since there was some recent fish flesh data available for twelve of the

lakes monitored during this study, an attempt was made to ascertain any
relationship which might exist between sediment concentrations and fish

flesh concentrations for selected parameters.

The results of fish flesh analysis for selected pesticides and mercury
are presented in Table 29. The fish flesh data and the short methods descript-
jon which follows were excerpted from “Volume I, I1linois Water Quality
Inventory Report: 1978-1978" (IEPA 1980). Fish flesh samples (i.e., filets)
were analyzed for ten pesticides (i.e., dieldrin, DDT, PCBs, aldrin, endrin,
methoxychlor, heptachlor, heptachlor epoxide, chlordane, and lindane) and
mercury by one of two labs (I11inois Dept. of Public Health or I1linois
Dept. of Agriculture). Only values greater than detection limits are reported
in Table 29. In general detection limits for all compounds were 0.01 ppm.

Mean sediment concentrations of DDT, dieldrin, chlordane, mercury, hep-
tachlor epoxide and PCBs for the twelve study lakes for which there is fish
flesh data available are presented in Table 29. Since the species of fish
analyzed for pesticides and mercury varied between lakes, data analysis was
restricted to one of three common species of fish: channel catfish, carp or
buffalo. Since pesticide concentrations tended to be higher in catfish, a
comparison was attempted between pesticide concentrations in channel catfish
with respective pesticide concentrations in sediments. If channel catfish
data were not available, carp (first choice) or buffalo (second choice)
concentrations were used. Pearson correlation coefficients were generated
for fish versus respective sediment constituent concentrations. The same
data were then ranked from lowest to highest and Spearman coefficients
computed based on these ranks. The results of these analyses are presented
in Table 30. As is apparent, no significant correlations (Pearson or Spearman)
were found relating sediment concentrations to fish flesh concentrations.

It should be reiterated that little fish flesh data were available. While

the approach taken here is admittedly simplistic, it does not seem unrealistic
to believe that a correlation might be expected. The lack of sufficient

fish data from a common species detracts from the analysis. It should also

be pointed out that much of the sediment data comes from samples taken at
depths and under conditions (i.e., anaerobic) which would deter fish from
feeding in these areas. Perhaps littoral sediments would be better suited

for such an analysis. Without the establishment of defined relationships
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TARLE 29 Selected fish flesh data for 12 ITlnois lakes.
X X
Lake Name Date Species (n) Weight Length Total Dieldrin Chlordane Ha Heptachlor PCB's Lab Performing
(+SD) {+sD) 0Dt Fooxide Analysis
Vermilion 1978 Largemouth Bass 0.03 00.04 0.2 IT1ino1s Dept.
Carp 0.29 0.30 0.9* Public Health
Channel Catfish 0.45 0.37* 1.7% {IDPH)
9/05/79 Sedwment X (2) 12 12 11.5 0.06 115 <10 IEPA
Lincoln Trail 7/25/79 Largemouth Bass (5) 0.81(0.18 0.01 0,01 042 I11inois Dept.
: Redear Sunfish (5) 0.43(0.10 0.01 0.01 1.10* of Agriculture
Channe! Catfish (5) 1.03(0 42) 0.04 0.03 0.18 (IDOA)
10/25/79 Redear Sunfish (5) 0.80(0.14 0 07 1D0A
Redear Sunfish 5; 0.57(0.07 0 04
Redear Sunfish (5 0 81(0 14 0.07
Bluegill (7) 0.25(0.12 0.12
Bluegill (7) €.26(0.11 0.10
7/31/79 Sediment ¥ (3) <5 2.8 <5 n.06 <1.00 <10 TEPA
Lake Mattoon 7/20/79 Carp {5; 2.44(1.09) 0.08 0.07 0.15 1D0A
Carp (5 1.87(1.10 0.07 0.08 0.08
Largemouth Bass (5) 1.68(0.87 0.05 0.05 0.17
6/05/79 Sediment X (6) <5 15.6 17.5 0.06 4,02 <10 1EPA
Lake Paradise 7/20/79 Carp (5) 1.01{0.23 0.21 0.18 0.12 1D0A
Carp (5) 1.15(0.34 0.20 0.12 0.26
Largemouth Bass (5) 2.60{0.17 0.08 0.05 023
Channel Catfish (2) 0.77(0.04) 0.26 0.16 013
5/23/79 Sediment X {6) <5 32.2 15.8 0.15 5.07 <10 1EPA
Canton Lake §/17/78 Carp (5 4,57(1.32 0.07 0.16 0.25 0.05 IDOA
Carp (5 4.47(2.64 0.06 0.13 0.3n 0.05
Channel Catfish (2) 4.12(0.88 0.25 0.40 0.38 010
Largemouth Bass (3) 3,42(1.36)
8/23/79 Sediment X (2) <5 7.2 6.0 0.08 <1.00 <10 IEPA
Carlinville 5/24/78 Largemouth Bass (3) 2.83(0.25) 0.08 0.22 0.27 IDOA
Lake White Crappie (5) 0.69(0 05 0.04 0.03 n.14
Orum (5) 0 30(0.13 0.03 0.06 0.07
Gizzard Shad (4) 0.14(0.05 0.25 0.73* 0.03
Channel Catfish (6) 0.84(0 13 0.01 0.06 0.05
Bluegill (12) 0.20(0.06 0.03 0.07 0.10
8/28/79 Sediment X (1) 8.2 20.0 45.0 0.12 3.20 <10
Lake Decatur 1978 Shorthead Redhorse 0.11 0.04 0.2 1DPH
Freshwater Drum 0.03 0.3
Channel Catfish 0.67 0.24 2.0*
Carp 0.24 0.04 0.5%
Highfin Carpsucker 0.19 0.11 0.5%
Golden Redhorse 0.17 0.03 0.3
8/20/79 Sedmment X (2) 5 16.5 10.4 0.06 2.00 <10
Lake 10/13/78 Largemouth Bass {3; 18.050.9 0.3 0.02 0.13 1D0A
Sangchris Channel Catfish (3 17.7{2.8 0.10 0.43 0.06
Carp (3 18.0{(2 0 0.02 0.02 0.08
Carp (3 18.2(3.3 0.01 0.01 0.07
10/11/79 Carp () 2.87(0.59) 0,02 0.04 0.01
Carp (5) 2.35(0.35 0.01 0 03
Largemouth Bass (5 3.20(0.34 0.04 0,07 001
Channel Catfish (2 0.73(0.31 0.12 0 06 0.03
8/21/79 Sedment ¥ (3) 5 8.6 10.3 0.05 1.27 <10
Lake 8/20/79 Bigqmouth Buffalo 55; 2.59(1 49 0.20 0.51* 0.05 IDOA
Taylorville Bigmouth Buffalo (5 3.04(0.45 0.12 0.52* 0.05
8/26/79 Sediment X (3) 8.6 9.5 30.1 0.06 2.60 <10
Lake 9/-/18 Buffalo 0.17 0.74* 0.10 IDOA
Springfield Carp 0.02 0.10 n.08
Channel Catfish 0.34% 1.39* n.07
White Crappie 0.04 0.12 n.09
Yellow Bass 0.04 0.0 0.11
Freshwater Drum 0.04 0.09 0.10
Largemouth Bass 0.12 0.40* n13
White Bass 0.15 0.39* 0.06
Gizzard Shad 0.14 0.45* 0.09
Flathead Catfish 1.60* 6.70% 0.08
8/28/79 Largemouth Bass {5) 2.00{0.21) 0.03 0.05 0.05 IDOA
Freshwater Drum (5} 1.07(0.56 0.01 0.01 0.10
Carp (5) 1.97(0 79 0.02 0.05 0.06
Channel Catfish (5) 1.66(0.76 0.26 0.90* 0.04
Carp (5 2.5150.65) 0.03 0.06 0.05
Bigmouth Buffalo (5) 17.50(10 61) 0.75% 1.54* 0.06
8/22/79 Sedwment X (1) <5 20.0 13.0 0.08 <1.00 <10 IEPA
Lake 6/15/79 Carp (5) 2.45(0.78) 0.02 0.08 0.07 1D0A
Yandalia
8/28/79 Sediment Y (2) <5 1.4 5.7 0.08 <1 00 <t0 1EPA
Channel take 8/28/79 Largemouth Bass 25; 2.55(0 79 IDPH
Channel Catfish (5 2.71(0.71 0.4
Carp (5) 4.25(0.66 0.2
Quillback Carpsucker (1) 0.3
6/06/79 Sediment X (6) <5 <1.0 <5.0 0.16 <1.00 <10 1EPA



between sediment concentrations and fish flesh concentrations, analysis of

fish flesh data for pesticide concentrations from a health standpoint would .
appear to be the analysis of choice. Unless there is a need to establish .
background sediment concentrations for selected lakes or to pinpoint possible
contaminated sediment areas in a lake, any further monitoring for pesticides S
on a regular basis (e.g., as part of a yearly ambient monitoring program) of

the lake sediments monitored during this study would not appear justified. \

TABLE 30. Correlations between respective mean constituent concentrations in
fish flesh and surficial lake sediments from 12 I1linois lakes
sampled summer 1979.

Constituent Pearson Coefficient Spearman Coefficient
Significance probability Significance probability
Sample size Sample size

DT -0.1796 0.1341
0.5766 0.6779
12 12
Dieldrin 0.2534 0.1863
0.4269 0.5621
12 12
Chlordane 0.2452 0.5406
0.4425 0.0695
12 12
Heptachlor epoxide -0.2675 -0.2230
0.4006 0.4861
12 12
PCBs (below detection 1n 0.0000 0.0000
all sediment samples) 1.0000 1.0000
12 12
Mercury -0.0699 0.0588
0.8291 0.8559
12 12
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APPENDIX TABLE A. List of recent IEPA lake reports.

Boland, D.H.P., D.J. Schaeffer, D.F. Sefton, R.P. Clarke, and R.J. Blackwell.
1979. Trophic Classification of Selected I11inois Water Bodies: Lake
Classification through Amalgamation of LANDSAT Multispectral Scanner
and Contact-Sensed Data. EPA-600/3-79-123. Environmental Monitoring
Systems Laboratory, USEPA, Las Vegas, Nevada. 225 p.

Hite, R.L., M.H. Kelly, and M.M. King. 1980. Limnology of Devil's Kitchen
Lake, May-October, 1979. Monitoring Unit; Division of Water Pollution
Control; I11inois Environmental Protection Agency; Marion, I1linois.
99 p.
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Hite, R.L., M.H. Kelly, and M.M. King. 1980. Limnology of Lake of Egypt,
May-October, 1979. Monitoring Unit: Division of Water Pollution Control;
IT1inois Environmental Protection Agency; Marion, I11inois. 99 p.

Hite, R.L., M.H. Kelly, and M.M. King. 1980. Limnology of Paradise Lake,
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APPENDIX TABLE B.

Volatile solids concentrations (%) 1n 273 sediment samples taken from 63 I11inois lakes, summer 1979.

denotes a missing value. Listing is in order of 1ncmasing value.

A period (.)

LAKE NAME SITE VALUE LAKE NAME SITE VALUE LAKE_NAME SITE VALUE
STEPHEN A FNRBES LAKE 1 . OTTER LAKE i 7.20 SKOK1E LAGOONS 2 9,40
LAKE DECATUR 1 . SKOKIE LAGDONS 3 7.20 WOLF LAKE 3 9.4n
DEVILS KITCHEN LAKE ! . RACCOOM LA&KE TTOTTRYT T 1.0 LAKF LON YAFGER v 9.50
CEDAR | AKE 3 . SANGCHRTS LAKE 3 7.30 PARIS FAST AMD) WEST LAKE 1 9. 6"
CEDAR LAKE 3 . MCLEANSBORD NEW RESERVOIR 3 7.30 LAKE JACKSPMVILLF 1 9. 41
CEDAR LAKF 1 . LAKE LE-AQUA-NA - 7.30 SKOKIE LAGOONS 1 9. 6N
CEDAR LAKE 1 . LAKE OF EGYPT 2 T.40 SAM DALE STATE LAKF 1 9.70
CEDAF LAKE 2 . ANDERSON LAKE 1 7440 LAKE SHABBONA 2 9. 70
CEDAR LAKE 2 . DAWSON LAKE T OTTTR?TTTT Y407 SAM PARR LAKE 1 9. 80
CEDAR LAKE 1 . LAKE TAYLORVILLE 1 7440 DEVILS KITCHEN LAKE k) 9.8n
CEDAR LAKE 1 R GLEN O JONES LAKE 1 7.50 LAKE SHARBNMA a 9,an
CEDAR LAKE 3 . LAKE OF EGYPT™ TCTT TR TS HARR [SBURG LAKE 1 10. 1
CEDAR LAKE 3 . RACCOON LAKE 2 7.50 LAKE SHARRMNA k) 10.00
CEDAR LAKE 2 . SAN DALE STATE LAKE : x4 7460 PARIS EAST AND WEST LAKE 1 10,19
CENAR LAKE 2 . MCLEANSBORO NEW RESERVOTR "!"""1}60 DAWSON LAKE 1 10.19
GLADSTONE LAKE 3 a,60 WASHINGTON COUNTY LAKE 1 ;.so LAKE STOREY 1 10.19
GLADSTONE LAKE 3 .60 CRAB ORCHARD LAKE ¥ -r - 60 CRYSTAL LAKE 2 10.19
LONG LAKE 2 1.7 PIERCE STATE LAKE 2 7.60 ROUND LAKE ? 1", 19
WOLF LAKE 2 1.90 TUAKE” VERMILION  ~ """~ T T 1310 PARADISF LAKE 1 10,39
PITTISFIELD CITY LAKE 3 2.30 ANDERSON LAKE 1 7.70 PARADISE LAKE 2 10,39
LONG LAKE 2 2.50 JOHNSON SAIIK TRAEL LAKE 1 7.70 PTERCE STATE LAKE 1 10,29
LAKF OF EGYPT 3 3,40 LAKE' LE-AQUA-NA ~ I S % {1 CRYSTAL LAKE 2 10,19
PITTSEIELD CITY LAKE 3 3440 LAKE SPRINGFIELD 1 7.77 SAM DALE STATF LAKF 1 19.59
PITTSFIELD CITY LAKE 3 3.40 LAKE BLOOMINGTON 3 7.80 LAKE SHABBNNA a 10,50
LAKE OF EGYPT 3 3,80 PITTYSFIFLD CITY LAKE™ ~ 77 7727777 " "7U780”"  LAKE ©ARA | 10.59
GLEN {1 JONES LAKE 3 4,20 SANGCHR IS LAKE 1 7.80 LAKE STAREY 1 1n.59
PITTSFIELD CITY LAKE 1 4,20 KINKAID LAKE 1 7.80 CRYSTAL LAKF 1 10. 59
HIGHLAND SILVER LAKE 3 4,20 JOHNSON SAUK ™ TRATL LAKE ~ ~ 717"~ ~ ~7.80 MARTON RESERVUTR 2 10. 69
LAKE SHABBONA 1 4.30 LAKE OF EGYPT 1 7.90 LAKE SHABBOMA 1 16,69
SANGCHRIS LAKE 2 4. 60 LAKE VERMILIDN 1 7.90 LAKE SHABAOMA 3 10,79
LAKF GEORGE 3 4,40 LAKE MATTOON T T T T 199D LAKE SHABBONA 1 11.00
HILHLAND SILVER LAKE 3 4,50 SPRING LAKE 1 7.90 CRYSTAL LAKF 1 11,70
LAKE GEORGE 3 4. 70 PITISFIELD CITY LAKE 2 7.90 LONG LAKE 2 11.10
LAKE SHARBONA 1 4,70 DAHSUN LAKE — T TFTTT 790 STEPHEN A FORBFS LAKE 1 11.79
DOL AN LAKE 3 4.80 WASHINGTON COUNTY LAKE 1 7,90 DEVILS KITCHEN LAKF H 11,139
DOLAN LAKE 3 44,90 CRAB ORCHARD LAKE 13 7.90 LAKE MURPHYSBORN 1 11.59
GLEN O JONES LAKE 3 4,90 " DAWSON LAKE - TTTT2TTT 7T BLOD LONG LAKE 3 11.59
OLNEY EAST FORK RESERVOIR 1 5.00 LAKE OF THF WOODS 2 8.00 DEVILS KITCHEN LAKE 2 11.69
OLNEY EAST FORK RESFRVOIR ! s.0n LAKE BLOOMINGTON 1 8.10 JOHNSON SAUK TRAIL LAKE ? 11.60
OTTER LAKE 3 5420 "RACCOON LAKE ™" T T B.10 LONS LAKE 2 11,49
PIFRCE SYATE LAKE 3 5.20 SPRING LAKE 1 8.20 LAKE MURPHYSBORD 1 11.79
CRAB DRCHARD LAKE 3 5.30 CANTON LAKE 1 A.20 PARADISE LAKF 1 11.R9
CRAB ORCHARD LAKE 3 5.40 LAKF OF THF WDODS™ ™~ ~~ 77772777 "§,20 WALNUT POINT STATE LAKT 1 12,00
LONG LAKE 3 5.50 RACCOON LAKE 1 8.20 DEVILS KITCHEN LAKE ! 12,50
PITYSFIELD CITY LAKE 2 5450 SAM DALE STATE LAKE 3 8.30 LNNG LAKE 3 12,66
LAKE GEORGF 2 5.5N0 “LAKE BLOOWINGYON ~— T T TTZ T ogne” LONG LAKE 3 12,04
PIERCE STATE LAKE 3 5.53 WOLE LAKE 3 8.10 DEAMOND LAKE 1 13,70
WASHINGTON COUNTY LAKE 3 5.60 LINCOLN TRAIL STATE LAKE 2 8.40 DI AMOND LAKE 2 13.n0
PITTSFIELD CITY LAKE 2 5.7 LUAKE MATYODON ~ ~ TITT T T840 FOX LAKE 3 11,29
WOLF LAKE 2 5.70 MT STERLING LAKE 1 9.40 LONG LAKE 1 13,20
LARE GEORGE 1 5. 70 PITYSFIELD CITY LAKE 1 8.40 DI AMOND LAKE ! 13,29
RACCOON LAKF 3 5.70 PITISFIELO CITY LAKE —~ ~7 T 7 8,40 "~ SPRING LAKF 1 12,80
HARRISBURG LAKE 3 5.80 DAWSON LAKE 1 8.40 OIAMOND LAKE ? 13,69
LONG LAKE 3 5.80 DEVILS KITCHEN LAKE 3 8.40 ROUND LAKE 1 13,69
RACCOON LAKE 3 5.80 LAKE SARA —~ T T TTTI T TTTELSE T LONG LAKE ! 13,59
JOHNSCN SAUK TRATL LAKE 3 5.80 CARLINVILLE LAKE 1 B.50 LONG LAKE 3 13.69
LAKE SHABBONA 2 5.80 DAWSON LAKE 3 8.50 SPRING LAKF 1 13.79
CTTER UAKE 2 600 7 CAKE  MATTOON ™" ©~ """ — 1T T B.60° DIAMOND LAKF ~ ) 2 1. 79
SILOAM SPKINGS LAKE 1 A .00 SKOKIE LAGOONS 1 8.60 FOX LAKE 1 13.79
WASHINGTON COUNTY LAKE 3 6.00 STEPHEN A FORBES LAKE 2 8.70 ROUND LAKE 1 13.79
HARRISBURG LAKE 3 6.10 STEPHEN "A" FORBES LAKE™ ~7 72 777 8,70 ~ =  LONG LAKE 1 13.79
LINCOLMN TRAIL STATE LAKF 3 6,10 HIGHLAND SILVER LAKE 1 8.70 DY AMOND LAKE 3 13,89
LAKE LE-AQUA-NA 2 6.10 LAKE LE-AQUA-NA 1 8.70 FNX LAKE 1 13. 80
HORSESHOE LAKE 3 6,20 TLAKE MATYOOR™ ™" T 7T TZTTTTTTElan T FOX LAKE 3 13,86
HORSESHOE LAKE 3 6.30 ARGYLE LAKE 1 8.80 ROUND LAKE 1 14,19
LAKE GEQORGE 2 6.30 LAKE DECATUR 1 8.80 ROUND LAKE 1 14,19
CRYSTAL LAKE 3 ba4h MARTON RESERVOIR 7~~~ Y7 7" "BiAQ ~ FOX LAKE 2 14,50
LAKE GEORGE 1 6450 LAKE MURPHYSBORO 3 8.80 FOX LAKE 2 14,50
LAKE LE~AQUA-NA 3 6.50 DOLAN LAKE 1 8.90 LONG LAKE 1 14,59
SILOAM SPRINGS LAKE 1 6.60 ~ LAKE "MURPHYSBORD ——~~~~—~ 37T T BY90T THORSESHOF L AKE 1 14.69
PITTSFIELD CITY LAKE 1 6460 LAKE SHABBONA 2 8.90 CHANNEL LAKE ? 15, 89
SKOKTE LAGOONS 3 6.60 PARADISE LAKE 2 9.00 CHANNEL LAKF 1 15,60
JOHNSON SAUK TRATL LAKE 3 6460 TARGYLE LARE ~°°  ~T T TTTUTYO0” CHANNEL LAKE 1 15,69
LAKE LE-AQUA-NA 2 6460 MT STERLING LAKE 1 9.00 CHANNFL LAKF 2 15,42
PAKADISE LAKE 3 6.70 PIERCE STATE LAKE 2 9.00 HORSESHOE LAKE 1 15.79
LAKE TAYLORVILLE 3 6,70 “TCAKE BLODMINGYON ~ "~ "2 "~ 79,07~ ROUND LAKE® 2 16,00
LAKE TAYLORVILLE 2 6,70 LINCOLN TRATL STATE LAKE 1 9.10 CHANNEL LAKE k] 16,79
STEPHEN A FORBES LAKE 3 6480 MCLEANSBORO NEW RES 9.10 CHANNEL LAKE 3 16. 09
STEPHEN A FNRBES LAKE 3 6.80 "MARION RESERWVITTR I 910 ROUND LARE FH 16,83
LAKE MATTOUN 3 6.90 VANDALIA CIVY LAKE 1 S 9.10 ACUND LAKE 2 18.19
CRYSTAL LAKE 3 6490 JOHNSON SAUK TRAIL LAWE 2 7 9,10 HORSESHNE LAKE 2 18.59
OLNEY EAST FORK RESERVOIR 2 6.93 LAKE SHABBONA 2 9.10 HORSFSHOE LAKF ? 18.69
LAKE MATTOON N 3 T.00 CAKE BLOOMINGYON — — — IR REREEE Y. ) TROUND TAKE™ 3 18,69
KINKATD LAKE 3 7.00 HIGHLAND SYLVER LAKE 1 9.20 ROUND LAKE 2 18,69
PARADISE LAKF 3 7.10 VANDALTA CITY LAKE 1 9.20 BANGS LAKF ] 18,89
SKOK1E LAGOONS 2 7.10 CANTON LAKE TTTTTTY 793307 BANGS LAKF k] 18, /9
KINKALD LAKE 1 7.10 MCLEANSHBORO NEW RESERVOIR ) 9.30 RANGS LAKE 3 19,73
GLEN O JONES LAKE 1 7.17 MARTON RESERVOIR 1 9.30 BANGS LAKE 1 19,79
LAKE OF EGYPT 1 1720 “KINKAID LAKE TTTTTTTTETTTTT 760307 T BANGS LAKE 2 20.00
OLNEY EAST FORK RESERVOIR 3 7.20 DOL AN LAKE 1 9.40 RANGS LAKE 2 22.19
LAKE BLOOMINGTUN 3 T.20 HARRISBURG LAKE L 1 9.40 PIERCE STATF LAKE 1 2R, 39
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APPENDIX TABLE C. Organtic carbon (computed from valatile solids data) concentrations (ma/kg) in 273 sediment samples taken from 63 111inois
lakes, summer 1979, A period (.) denotes a missing value. Listing 1s arranged alphabetically 1n order of increasing value.

LAKE NAME SITE __ VALUE LAKE NAME SITE VALUE LAKE NAME SITE VALUE
- -

LEDA? LAKE 1 . OTTER LAKE ' ] 35995 SKOK 1E LAGOONS 2 46995
CEJAR LAKE 1 . KACCOON LAKE - 2 35995 WOLF LAKE 3 46995
CEDAR LAKE i . SKOKIE LAGOONS ™ R 35995 LAKE LOU YALGER 1 47500
CEDAR LAKE 1 . LAKE LE-AQUA-NA ' 3 36495 LAKE JACKSONVILLE i 47995
CEDAR LAKF 2 . MLLEANSBORO NEW RESERVOIR 3 36495 PARIS EAST AND WEST LAKE L. 47995
CEDAR LAKE 2 . SANGCHRIS LAKE . 3 36495 SKOKIE LAGOONS i 47995
CEDAR LAKF 2. . ANDERSUN LAKE ) 1 36995 LAKE SHABBUNA 2 © 4BA95
CEDAR LAKE 2 . DAWSON LAKE . 2 36995 SAM DALE STATE LAKE 1 48495
CEDAR LAKE 3 . LAKE OF EGYPT  ~ TR 36995 DEVILS KITCHEN LAKE 3 48995
CEDAR LAKE 3 . LAKE TAYLORVILLE 1 36995 LAKE SHABBONA 3 48995
CEDAR LAKE 3 . GLEN U JONES LAKE' 1 37500 SAM PARR LAKE 1 48995
CEDAR LAKC 3 . LAKE OF EGYPT 2 ' 37500 HARR ISBURG LAKE 1 5000C
DEVILS KITCHEN LAKE 1 . RACCOON LAKE 2 37500 LAKE SHABBONA 3 50000
LAKE DFCATUR 1 . CRAB ORCHARD LAKE 1 37995 CRYSTAL LAKE 2 50950
STEPHEN « FORBES LAKc 1 . MCLEANSBORD NEW RESEKVUIR '3 37995 DAWSON LAKE 1 5095C
GLADSTONE LAKE (. 3 2939 PIERCE STAVE LAKE . * - 2 37995 LAKE STOREY 1 50950
GLADSTUNE LAKE 3 2999 SAM DALE STATE. LAKE < 3 ° 37995 PARIS EAST AND WEST LAKE 1 50950
LONG LAKE 2 8495 WASHING TGN COUNTY LAKES """ 1 -~ 37995 ROUND LAKE 2 5095¢C
WOLF LAKE 2 9495 ANDERSON LAKE Ty 38495 CRYSTAL LAKE 2 51950
PITTSFILLD CITY LAKE 3 11495 JOHNSON SAUK rRAlL Lnkg 1 38495 PARAD ISE LAKE 1 5195¢
LONG LAKE 2 12500 LAKE LE<AQUA-NA™~ 1 38495 PARADISE LAKE 2 5195¢
LAKE OF EGYPT 3 16995 LAKE VERMILION 1 38495 PIERCE STATE LAKE i 51950
PITTISFICLD CITY LAKE 3 16995 LAKE SPRINGFIELD 1 38845 LAKE SHABBONA 3 5250C
PITISFIELD CITY LAKF 3 16995 JOHNSON SAUK TRAIL“LAKE ™~ 1 °7° 738995 SAM DALE STATE LAKE 1 52500
LAKE Of £3YPT 3 17995 KINKAID LAKE . ! 38995 CRYSTAL LAKE L 5295¢
GLEN O JUNES LAKE 3 20995 LAKE BLOCMINGTON - ¢f 3 38995 LAKE SARA 1 5295C
HIGHLAND STLVER LAKE 3 20995 PITISFIELD CITY'LAKES .1 "2 38995 LAKE STOREY L~ 52950
PITTSFICLD CITY LAKE 1 20995 SANGCHRIS LAKE *% < 1 " ° 38995 |, LAKE SHABBONA 1 53450
LAKE SHABBONA 1 21495 CRAB ORCHARD LAKEy NS 39495 MARICN RESERVOIR 3 53450
LAKE GEUKGE 3 21995 DAWSDN LAKE C3 39495 LAKE SHABBONA 3 53950
SANGCHR IS LAKE 2 21995 LAKE MATTOON “2 39495 CRYSTAL LAKE L 5500C
HIGHLAND SILVLR LAKE 3 22500 LAKE OF EGYPT t 39495 LAKE SHABBONA 1 55000
LAKE GEURGL 3 23495 LAKE VERMILION Baias o 39495 LONG LAKE 2 5595C
LAKE SHADNGNA 1 23495 PITTSFIELD CJTY LAKE 2 39495 STEPHEN A FORBES LAKt 1 5645C
DOLAN L&KD 3 23995 SPRING LAKE i 39495 DEVILS KITCHEN LAKE ¢z 56950
DOLAN LAKE 3 26495 WASHINGTON COUNTY: UAKE Tl T 39495 LAKE MURPHYSBORO 1 5795C
GLEN O JONES LAKE 3 24495 OAWSON LAKE 2 40000 LONG LAKE 3 57950
OLNEY EAST FOPK RESERVOIR 1 25000 LAKE OF THE WOODS 2 40000 DEVILS KITCHEN LAKE 2 58450
OULNEY FAST FORK RESERVGIR 1 25000 LAKE BLOOMINGYON: T T 40495 JCHNSON SAUK TRAIL LAKE 2 586450
OTTER LAKE 3 25995 KACCUUN LAKE 1 40495 LONG LAKE 2 58450
PIERCE STATF LAKE 3 25995 CANTON LAKE 3 40995 LAKE MURPHYSBORQO 1 5895C
CRAB OKCHARD LAKF 3 26495 LAKE OF THE woODS ~ °° T2 40995 PARADISE LAKE 1 5945¢
CRAB ORCHARD LANE 3 26995 RACCOON LAKE } 40995 WALNUT PUINT STATE LAKE 1 60450
LAKE GEOKGE 2 27500 SPRING LAKE 1 40995 DEVILS KITCHEN LAKE L 62500
LONG LAKE 3 27500 LAKE BLOOMINGTON T~ 2T 41495 LONG LAKE , 3 63300
PITTSFIFLY CITY LAKL 2 27500 5AM DALE STATE LAKE 3 41495 LONG LAKE 3 64800
PIERCE STATE LAKE 3 27645 WOLF LAKE 3 41495 DIAMOND LAKE 1 65000
WASHINGTON COUNTY LAKE 3 27995 DAWSON LAKE =~ = 7 ‘1 41995 DIAMCND LAKE 3 65000
LAKE GEUSRGE 1 28495 DEVILS KITCHEN LAKE. 3 41995 FOX LAKE 3 66450
PITTSFIELD CITY LAKE 2 28495 LAKL MATJOON - I 1 %1995 LONG LAKE L 66450
RACCUGN LAKE 3 28495 LINCOLN TRAIL :II!!‘L.:E N 41995 DIAMOND LAKE 1 66950
WOLF LAKE 2 28495 MT STERLING LA(d D1 _ 41995 SPRING LAKE 1 67500
HARRI SBURG LAKE 3 28995 pITTSFIELIF CT - T 7 41995 DIAMOND LAKE 2 68450
JOANSJN SAUK TRAIL LAKC 3 28935 PITISFIELD CITY A AE: - _ & 41995 LONG LAKE 1 58450
LAKE SHABBONA 2 28995 CARLINVILLE LARE TTOTTT T w2500 LONG LAKE 3 68450
LONG LAKE 3 28995 DAWSON LAKE 3 42500 ROUND LAKE 1 68450
RACCODMN LAKE 3 28995 LAKE SARA o1 42500 DIAMOND LAKE 2 68950
OTTER LAKE 2 30000 LAKE MATTOON ) T LT 42995 FOX LAKE 1 68950
SELOAM SPHINGS LAKE 1 30000 SKOKFE LAGOONS 1 42995 LONG LAKE i 68950
WASHINGT PN COUNTY LAKE 3 30000 HIGHLAND SILVER LAKE, » 43495 RUUND LAKE 1 68950
HARRISBURG LAKE 3 30495 LAKE LE-AQUAZNA ~ AT T 43495 SPRING LAKE 1 68950
LAKE Lt=-1JUA=HA 2 30495 STEPHEN A FORBES LA(E .2 43495 DIAMOND LAKE 3 69450
LINCOLY TRAIL STATEL LAKE 3 30495 STEPHEN A FORBES' LAKE b2 43495 FOX LAKE 1 69450
HORSESHOE LAKE 3 30995 " ARGYLE LAKE ~ v 43995 FOX LAKE 3 69450
HORSESHIE LAKC 3 31495 LAKE DECATUR . 1 43995 RUUND LAKE 1 70950
LAKE GEDRGE 2 31495 LAKE MATTOON 2 43995 ROUND LAKE 1 70950
CRYSTAL LAKE 3 31995 TLAKE MURPHYSBORD™ "~ 7" 37 T 43995 FOX LAKE 2 72500
LAKE GEORGE 1 32500 MARION RESERVAIR .o 1 43995 FCX LAKE 2 72500
LAKE LE~AQUA-NA 3 32500 DOLAN LAKE 1 44495 LCNG LAKE i 72950
JOHNSON SAUK TRAIL LAKEH 3 32995 LAKE MURPHYSBORG ™" 770 3 77 44495 HDRSESHOE LAKE i 73450
LAKE LE-AQUA-NA 2 32995 LAKE SHABBONA 2 44495 LHANNEL LAKE 2 77950
PITTSFIFLD LITY LARE 1 32995  ARGYLE LAKE 1 45000 CHANNEL LAKE 1 78450
SILOAM SPPINGS LAKE 1 32995 MT STERLING LAKE ~~~ T 45000 CHANNEL LAKE 1 78450
SKOKIE LASCONS 3 32995° PARADISE LAKE 2 45000 CHANNEL LAKE: 2 78450
LAKE TAYLURVILLE 2 33495 PIERCE STATE LAKE 2 45000 HORSE SHOE LAKE i 78950
LAKE TAYLURVILLE 3 33495 LAKE BLOGMINGTON T2 45345 ROUND LAKE 2 80000
PARADISE LAKC 3 33495 JOHNSON SAUK TRAIL. LAKE 2 45495 CHANNEL LAKE 3 80450
STEPHEN A FOPBES LAKE 3 33995 LAKE SHABBONA 2 45495 CHANNEL LAKE 3 80450
STEPHEN A FORAES LAKE 3 33995 LINCOLN TRAIL STATE UAKE 7T 45495 ROUND LAKE 2 84450
CRYSTAL LAKE 3 34495 MARSON RESERVODIR 3 45495 ROUND LAKE 2 90950
LAKE MATTUGON 3 34495 MCLEANSBOKD NEW RESEnvula i 45495 HORSESHOE LAKE Z 92950
OLNEY EAST FURK RESERVOIR 3 34645 VANDALIA CITY LAKE ~ 1 45495 HORSESHOE LAKE 2 93450
KINKAID LAKE 3 35000 HIGHLAND SILVER LAKE 1 45995 RUUND LAKE 3 93450
LAKE MATTCON 3 35000 LAKC BLOOMINGTON 1 45995 KGUND LAKE 3 93450
KINKAID LAKE ! 35495 VANDALIA CITY LAKE I 77 45995 . BANGS LAKE 1 94450
PARADISC LAKE 3 35495 CANTON LAKE 1 466495 BANGS LAKE 3 94450
SKOKIL LAGUCNS 2 35495 KINKALD LAKE 3 45495 BANGS LAKE 3 - 96950
GLEN C JINES LAKF L 35845 MARION RESERVDIR™ ~~ ~ 46495 BANGS LAKE 1 98950
LAKE BLOUMINGTON 3 35995 MCLEANSBURO NEW REZERVOIR 1 46495 BANGS LAKE 2 100000
LAKE UF [GYPT 1 35995 DOLAN LAKE 1 46995 BANGS LAKE 2 110950
OLNEY EAST FORK KESFRVOIR 3 35995 HARR ISBURG LAKE 1 46995 PIERCE STATE LAKE 1 141950



APPFNDIX TARLE D. Total Kyeldahl nitrogen concentrations (mg/kq) in 273 sediment samoles taken from A3 I1lino1s lakes, summer 1979. Listing
1s arranged alphabetically In order of increasing concentration.
LAKE NAME SITE VALUE LAKE NAME SITE VALUE LAKE NAME SITE VALUE
.

GLADSTUME LAKE 3 220 LAKE LE-AQUA-NA 3 2600 SPRING LAKE l 3600
SLADSTONE LAKE 3 290 LAKE MATTOON ] -12600 HARRISBURG LAKE ! 3700
LUNG LAKE 2 710 LAKE TAYLORVILLE 1 2600 LAKE SHABBONA 3 3700
WOLF LAKE 2 800 tAKE TAYLORVILLE 2 2600 PARADISE LAKE 1 3700
PLTTSFIELD CITY LAKE 3 930 LAKE VERMILION R 2600 PIERCE STATE LAKE 1 3700
PITYSFIELD CITY LAKF 3 1090 MT STERLING LAKE 1 2600 CRYSTAL LAKE 1 3800
PITTSFIELC CITY LAKE 3 1020 PITTSFIELD CITY LAKE 1 2600 LAKE SHABBONA 3 3800
HIGHLAKD SILVFk LAKE 3 1100 SANGCHR 15 LAKE "3 2600 PIERCE STATE LAKE 2 3800
LAKE GEURSE 3 1100 ANDERSUN LAKE 1 2700 STEPHEN A FORBES LAKE 1 3800
LAKE OF £3YPT 3 1200 CANTON LAKE 1 2700 DAWSON LAKE 1 3900
LONG LAKE 2 1200 HIGHLAND SILVER LAKE " 1 2700 STEPHEN A FORBES LAKE i 3900
KINKATD LAkt 1 1300 LAKE SHABBOUNA . L2 2700 DEVILS KITCHEN LAKE 1 4000
LAKE OF Z,YPT 3 1300 LAKE SPRINGFIELD 3 2700 SKOKIE LAGOONS i 000
SLLDAM SPRINGS LAKE 1 1300 LINCOLN TRAIL STATE LAKE 1 2700 SKOKIE LAGOONS 1 4000
HIGHLAMD SILVER LAKL 3 1400 MCLEANSBORO NEW RESERVOIR 3 2700 JCHNSON SAUK TRAIL LAKE 2 4200
LAKE GEORGE 3 1400 PITTSFIELD CITY LAKE L 2100 PIERCE STATE LAKE 1 4200
SLEN L JONES LAKE 3 1500 LAKE DECATUR - T "2800 ROUND LAKE 2 4200
LAKE GEOPSE 2 1600 LAKE MURPHYSBORO 3 2800 SAM PARR LAKE L 4200
LAKE SEURSE 2 1600 LAKE SARA 1 2800 wCLF LAKE 3 4200
LAKE SHAD30NA 1 1600 MT STERLING LAKE -1 2800 LAKE STOREY i 4300
LINCOLM 124l 3TATE LANC 3 1600 RACCOON LAKE , 1 2800 LAKE STOREY 1 4500
LONG LAKF 3 1600 ANDERSON L AKE 13 2900 LAKE BLOOMINGIDN 2 4570
OLNEY £ALT FOFK “r3ERVJIR 1 1600 ARGYLE LAKE . 2900 LAKE SHABEUNA 1 4570
OLNEY EAST FCHK 1cSCFVOLE i 1600 CARL INVILLE LAKE 1 2900 LAKE MURPHY SBORU 1 4700
GLEN 3 Ji IFS LAKE 3 1720 CRAB ORCHARD LAKE 1 2900 CRYSTAL LAKE 2 4800
KINKAID LAKE i 1700 LAKE MATTOON o Tl 2900 LONG LAKE 2 4800
RACCOON (AKD 3 1790 LAKE OF THE W0ODS 2 2900 CRYSTAL LAKE 2 5000
AASHING T Y LOUNTY LAKC 3 1790 MARION RESERVOIR 1 2900 LAKE MURPHYSBORD 1 5000
AASHIT ,Tun COJNTY LAKE 3 1700 LAKE MATTOON ) : S 2950 LAKE SHABBUNA 1 5000
CRAR LKCHARY LAKE 3 1809 DAWSON LAKE 2 3000 WALNUT POINT STATE LAKE 1 5000
DOLAN LAKH 3 1800 DAWSON LAKE . 3 3000 LONG LAKE 3 5040
O0LAN LAKE 3 1800 DOLAN LAKE ) R 3000 . LONG LAKE 3 5100
LAKE GEURSF 1 1800 HARRISBURG LAKE, -, ° i 1 3000 LONG LAKE 3 5100
LAKE GEUR ok 1 1800 LAKE BLODMINGTIOQN ~7 "1™ ™1 ™" 3000 CRYSTAL LAKE 1 5200
LONG LAKE 3 1800 LAKE LOU YAEGER . é ) 3000 ROUND LAKE 1 5400
RACCININ LAKE 3 1800 OVTER LAKE ~ *° === ¥® Y ‘3000 UIAMOND LAKE 3 5500
SILOAM SPEINLS LAKE 1 1800 PITTSFIELD CITY LAKE 1 3000 LONG LAKE Tl 5700
AOLF LAGE 2 180) VANDALIA CETY LAKE, L 3000 ROUND LAKE 1 5700
PLERCE STATC LAKE 3 1880 LAKE JACKSONVILLE ™™ 1T 3060 DIAMOND LAKE 3 5800
CRAB ORCHAR LARF 3 1900 ARGYLE LAKE 1 3100 FOX LAKE 2 5900
HARR 1Sdl)2 5 LAKF 3 1920 DAWSON LAKE 2 3100 LONG LAKE 1 6000
HARRIS R+, LARL 3 1900 DOLAN LAKE T N T T 3100 CEDAR LAKE 1 6100
OTTER LAKr 3 1900 GLEN O JONES LAKE L | 3100 CHANNEL LAKE 3 6100
PIERCE 33ATI LAKF 3 1900 LAKE DECATUR R} 3100 DIAMUND LAKE 1 6100
SANGCHR [S LAKE 2 1902 LAKE LE-AQUA-NA N | T 3100 LONG LAKE 3 6190
STEPHEY & FIRPES LAKE 3 1900 LAKE SHABBUNA 3 3100 LONG LAKE 2 6200
STEPHEN & FUR2E, LAKE 3 1900 MCLEANSBORO NEW RESERVOIR 1 3100 DIAMOND LAKE 2 6400
JEVILS KITCHEN LAKE 3 2000 SAM DALE STATE LAKE ™7 "7 71 T 3100 ROUND LAKE L 6400
JUHNSUN SAUK THAIL LAKE 3 2000 SAM DALE STATE LAKE 3 3100 LONG LAKE L 6500
LAKE OF -.oyer 1 2000 STEPHEN A FORBES LAKE 2 _ 3100 ROUND LAKE 1 6500
LAKE SHai4M4A L 2000 VANDALIA CITY LCAKE 'L 3100 DIAMOND LAKE i 6600
ULNEY EAS5T FORK PESFRVEIR 3 2070 GLEN O JUNES LAKE 1 3170 CEDAR LAKE 2 6700
HORSESH.IM LAKE 3 2100 DAWSON LAKE [ 3200 FOX LAKE 1 6700
JOHNSUN 34Uk TFAIL LAKE 3 2100 DEVILS KITCHEN LAKE ~ T2 3200 LONG LAKE 1 6700
LAKE UF E,voT 2 21900 JOHNSON SAUK TRAIL LAKE - 2 3200 HORS ESHOE LAKE 1 6800
LAKE SHARGOMNA 2 2100 LAKE BLOOM INGTON N 3200 SPRING LAKE 1 6800
PITTSFIELN CITY LAKL 2 2100 LAKE BLGOMINGTON Y | 3200 DIAMOND LAKE 2 6900
JOHNSON SAUK TRAIL LAKE 1 2200 LAKE MATTOON 2 3200 BANGS LAKE 1 7000
JOHNSON Tayk TRAIL LAKE 1 2270 LAKE OF THE WOODS 2 3200 CHANNEL LAKE 3 7000
LAKE BLOLAINGTIN 3 2200 LAKE SARA 1 3200 FOX, LAKE 1 7000
LAKE MATTNON 3 22090 MARION RESERVODIR - 3 3200 HORS ESHOE LAKE 1 7000
LAKE JF £uYPT 2 2200 MCLEANSBORD NEW RESERVDIR® 1 _ 3200 HORSESHOE LAKE 2 7000
PARADIST LAKE 3 2200 SAM DALE STATE LAKE™ "7 73 3200 CEDAR LAKE 2 7100
WASHINGTUN COUNTY LAKE 1 2200 SKOKI1E LAGOONS .3 3200 CHANNEL LAKE 2 7100
HORSESHUS LAKE 3 2300 CANTON LAKE 1 3300 FOX LAKE 3 7300
KINKAID LAKE 3 2300 DEVILS KITCHEN LAKE 1 T 3300 FOX LAKE 3 7300
LAKE LE-AQUA-%A 2 2302 DEVILS KITCHEN LAKE y 2 3300 ROUND LAKE 2 7400
LAKE OF £5Y2] 1 2300 LAKE MATTOON C 2 © 3300 CEDAR LAKE 1 7500
LAKE TAYLORVILLE 3 2300 LAKE SHABBONA - "33Q0 CHANNEL LAKE 1 7500
OTTER LAKE 2 2300 PARADISE LAKE 2 « 3300 CHANNEL LAKE 1 7500
PARADISE LAKE 3. 2300 PIERCE STATE LAKE 2 3300 ROUND LAKE 2 7600
KINKAID LAKE 3 2400 STEPHEN A FORBES LAKE 2 3300 SPRING LAKE 1 7600
ULNEY EAST FURK RESERVUIG 3 2400 DAWSON LAKE 3 3400 ROUND LAKE 2 7650
PITTSFIELD CITY LAKE 2 2400 LAKE BLOOMINGTON 2 3400 BANGS LAKE 2 . 7700
RACCOUN LAKE 2 2400 LAKE MURPHYSBORO 3 3400 BANGS LAKE 3 7700
AASHINGTD COUNTY LAKE 1 2400 LAKE SHABBONA 3 3400 FOX LAKE 2 7700
LAKE LE-ALUA-NA 2 2440 MARION RESERVOIR .3 3400 RCUND LAKE 3 7700
CRAB JRCIAR) LAKE 1 2500 PARADISE LAKE T2 3400 ROUND LAKE 3 7700
CRYSTAL LAKL 3 2500 PETTSFIELD CITY LAKE 1 3400 CHANNEL LAKE 2 8100
DEVILS KITCHEN LAKL 3 2500 SAM DALE STATE LAKE 1 3400 CEDAR LAKE 1 8160
LAKE LE-3JUA-NA 3 2500 SKOKIE LAGOCNS 3 3400 BANGS LAKE 2 8200
LINCOLN TRAIL STATE LAKE 2 2520 SPRING LAKE 1 3400 BANGS LAKE 3 8500
MARION KLSCUVUR 1 2570 WOLF LAKE 3 3400 CEJAR LAKE 2 8500
MCLEANSRUYD “IEW RESERVOIR 3 2500 LAKE LE-AQUA-NA 1 3500 CEDAR LAKE 3 8800
PITTSFIFLD CITY LAKE 2 2500 PARADESE LAKE 1 3500 CEDAR LAKE 3 8900
PITTSEIFLY CITY LAKE 2 2500 PARIS EAST AND WEST LAKE 3 3500 CEDAR LAKE 3 8900
RACCOON LAKE 2 2500 PARIS EAST AND WEST LAKE 71 3500 BANGS LAKE 1 9000
SANGCHR[S LAKE 1 2500 RACCOUN LAKE . b 3500 CEUAR LAKE 1 9100
LAKE VERAILIUN 1 2990 ' LAKE SHABBONA 2 3600 CEDAR LAKE - 2 9200
CRYSTAL LAKT 3 2600 SKOKIE LAGODONS 2 3600 CEDAR LAKE 3 9200
HIGHLAND SILVER LAKF 1 2600 SKOKIE LAGOONS 2 3600 HOR SESHOE LAKE 2 9400
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APPENDIX TABLE E.

alphabetically 1in order of increasing concentration.

.

Chemical oxygen demand {mg/kg) in 273 sediment samples taken from 63 I111no1s lakes, summer 1979

Listing 1s arranged

LAKE_NAME SITE VALUE LAKE NAME SITE VALUE LAKE NAME SITE VALUE
GLAUSTONE LAKE 3 4000 CRAB ORCHARD LAKE 1 60000 PARADISE LAKE 1 89000
GLADSTONE LAKE 3 5500 DOLAN LAKE 1 60000 CRYSTAL LAKE 3 90000
PITTSFIELY CLTY LAKE 3 21000 MARION RESERVOIR - 1 60003 MAR ICN RESERVOIR 3 90000
WOLF LAKE 2 22000 PARADISE LAKE 3 60000 STEPHEN A FORBES LAKE L 92000
SILOAM SPRINGS LAKE 1 25000 VANDALIA CITY LAKE 1 60000 DEVILS KITCHEN LAKE 1 93000
PITISFIELD CITY LaKE 3 27000 LAKE BLOGMINGTON™" - 2 61000 DEVILS KITCHEN LAKE 1 93000
PITISFIFLD CITY LAKF 3 27000 UTTER LAKE B 1 51000 PARIS EAST AND WEST LAKE 1 93000
HIGHLAND STLVER tAKE 3 32000 RACCUON LAKE - P 61000 DAWSUN LAKE L 94000
LONG LAKC 2 33000 ANDERSON LAKE A 3 62000 LAKE SHABBONA 3 94000
HIGHLAND SILVER LAKE 3 34000 ANDERSON LAKE 1 62000 PIERCE STATE LAKE L 95000
KINKAID LAKE L 36000 ARGYLE LAKE . 1 62000 LAKE MURPHYSBORO 1 100000
SILUAM SPRINGS LAKE 1 36000 CANTON LAKE ~ ~ =" , T~ 17~ 62000 LAKE SHABBONA 2 100000
OLNEY FAST FORK RESERVLIP | 37000 HARRISBURG LAKE 1 62000 SKUKIE LAGOONS 2 100000
LAKE GENFULE 2 38000 LAKE MATTDON - B 1 62000 CEDAR LAKE 3 110000
LONG LAKE 2 38000 LAKE MATYOON ™ ~ 77" —-—~" "7 62000 JCHNSON SAUK TRAIL LAKE 2 110000
PITTSFIEL)Y CITY LAKE 2 38000 MCLEANSBORO NEW RESERVOIR 3 62000 LAKE MURPHYSBORO 1 110000
LINCOLN TRAIL STATE LAKE 3 39000 RACCOON LAKE . 1 62000 SKOKIE LAGUONS 2 110000
RACCOC Y LAKE 3 40000 RACCOON LAKE ~ "~ -~ -~ 3° 62000 LAKE SHABBONA 1 120000
LAKE 5tov oE 3 41000 DAWSON LAKE 2 63000 LAKE SHABBONA 3 120000
QUNEY TAsT FORK PESEFRVCIR ) 41000 DAWSON LAKE 2 63000 SKDKIE LAGUONS 1 120000
PITISFIELD CITY LAKE i 41000 DEVILS KITCHEN LAKE™ — — ~ 3 63000 WOLF LAKE 3 120000
PITISFIELD CITY LAKE 2 %1000 LAKE BLOOMINGTON: N 3 63000 CRYSTAL LAKE 1 130000
CRAB OPCHARD LAKE 3 42000 LAKE LOU YAEGER L 1 63000 CRYSTAL LAKE 1 130000
LAKE JF [3YPT 3 42000 LAKE OF EGVYPT ~ =~ ™~~~ —2° 63000 JOHNSON SAUK TRAIL LAKE 2 130000
PITTSFIELY CITY LAKE 2 43000 LAKE SPRINGFIELD 1 63000 LAKE SHABBONA 1 136000
PITISTIELD CITY LAKE 2 43000 PARADISE LAKE . 3 63000 WALNUT POINT STATE LAKE 1 130000
DOLAK LAKE 3 44000 SAM DALE STATE CARKE™ "% "1~ 63000 WOLF LAKE 3 130000
LAKL CF EGYPT 3 44000 SAM DALE STATE LAKE 3 63000 CRYSTAL LAKE 2 140000
WASHIN3TON COUNTY LAKE 3 44000 SPRING LAKE M 1 63000 CRYSTAL LAKE 2 140000
CRAB ORCHARD LAKE 3 45000 SPRING LAKE — 777~~~ """ 1 =" §3000 LONG LAKE L 14000C
KINKATD LAKE 1 45000 GLEN O JONES LAKE ' 1 64000 LONG LAKE 2 140000
LAKE GEJRGF 1 45000 LAKE BLUOMINGTON 2 64000 SKOKIE LAGOONS L 140000
PIERCE STATE LAKE 3 45000 LAKE UF EGYPT ~ 2 64000 LONG LAKE 3 15000¢
DOLAN LAKE 3 46000 LAKE SHABBONA 2 64000 SPRING LAKE 1 150000
LAKE 3EQ9SE 3 47000 LAKE TAYLORVILLE 1 64000 BANGS LAKE 1 160000
LAKE SHABSONA 1 47000 STEPHEN A FORBESLAKE ™™ 3 T 64000 LONG LAKE 3 160000
LONG LAKE 3 47000 VANDALIA CITY LAKE 1 164000 RUUND LAKE 2 160000
HARR15B8URG LAKE 3 48000 LAKE SHABBONA' & 2 66000 SPRING LAKE 1 160000
HIGHLAND SILVER LAKE 1 48000 LAKE VERAILTON ~~ sy 66000 DIARMCND LAKE i 170000
PIERCL STATE LAKE 3 4B000 MT STERLING LAKE VR 66000 LONG LAKE 2 170000
PITTSFIELD CITY LAKE 1 48000 ARGYLE™ CAKR ™™= "% ame=msog T 67000 LONG LAKE - 3 170000
KINKAT) LAKE 3 49000 LAKE_ BLOOMI NGTON 1 67000 LUNG LAKE 3 170000
WASHING TN COUNTY LAKC 4 49000 LAKE” MATTOON = 77" ~ 2 67000 FOX LAKE L 180000
HORSESHULF LAKE 3 50000 PIERCE STATE LAKE 1 67000 FOX LAKE 1 180000
HORSESHIE LAKE 3 50000 SANGCHRIS LAKE i 2 67000 FOX LAKE 3 180000
JOHNSUN >AUK T2AlL LAKE L 50000 DAWSON LAKE =~ 77 7 k T3 68000 LONG LAKE 1 18000¢C
KINKAID LAKL 5 50000 MARION RESERVOIR , 3 68000 LONG LAKE 1 180000
LAKE SHAh3OMA 1 50000 MCLEANSBORO MEW:RESERVAFR 1 68000 VIAMOND LAKE 1 190000
LONG LAKE 3 50000 MC LEANSBORO NEW RESERVOIR™ 1 68000 D1AMOND LAKE 2 190000
RACCOON LAKE 2 50000 SAM DALE STATE LAKE i 68000 DIAMOND LAKE ¢ 190000
GLEN O JONES LAKE 3 51000 LAKE BLOGMINGTON ., 1 69000 DIAMOND LAKE 3 190000
HARK IS BURSL LAKE 3 51000 LAKE DECATUR D I | 69000 LONG LAKE 1 190000
LINCOLN TRAIL STATL LAKF 2 51000 LAKE LE-AQUA-NA = -2 69000 ROUND LAKE 1 190000
OFTER LAKEC 3 51000 LAKE VERMILION R} 69000 RGUND LAKE 1 190000
SANGLHR IS LAKE 1 51000 T SAM DALE STATE LAKE™ T —73- 70000 BANGS LAKE 1 200000
CANTON LAKE 1 52000 LAKE JACKSONVILLE - 1 71000 CEVAR LAKE 1 200000
CARLINVILLE LAKE 1 52000 LAKE MURPHYSBORD 3 71000 LEDAR LAKE 1 200000
WASHINGTUN COUNTY LAKE 1 52000 LAKE OF EGYPT ~J7 7" "=~} ~ 711000 CEDAR LAKE 1 200000
JOHNSGN SAUK TRAIL LAKE 1 53000 MT STERLING tAKE. 7 1 71000 CEDAR LAKE 2 200000
RACCOCN LAKE 2 53000 WOLF LAKE o2 71000 CEDAR LAKE 2 200000
SANGCHF IS LAKE 3 53000 LAKE DECATUR FT¥ 73000 CHANNEL LAKE 1 200000
LLEN G JUNES LAKE 3 54000 LAKE MURPHY SBORO . 3 73000 FOK LAKE 2 200000
JCHNSGN SAUK TRAIL LAKE 3 54000 PARADISE LAKE ‘1 74000 FCX LAKE 3 200000
LAKE GEURGE i 54000 SAM PARR'LAKE = ° PR 74000 HORSESHOE LAKE 1 200000
OLNEY CAST FORK RESFRVUIR 3 564000 LAKE LE=-AQUA-NA JOY 75000 BANGS LAKE 3 210000
STEPHEN A FOFBES LAKL 3 54000 LAKE MATTION . NETX] 750p0 CEDAR LAKE 1 210000
WASHINGTLY COUNTY LAKF i 54000 LAKE OF EGYPT v 16000 CEDAR LAKE 2 210000
LAKE MATTOON 3 55000 DA ASON LAKE . 3 71000 CEDAR LAKE 2 210000
LAKE MATTUCN 3 55020 STEPHEN A FORBES LéKE 2 17000 CHANNEL LAKE 1 210000
MARION PESERVOIR 1 55000 DEVILS KITCHEN LAKE™" T2 78000 CHARNEL LAKE 2 210000
OLNEY EAST FORK RFSERVOIR 3 55000 PIERCE STATE LAKE L2 78000 CHANNEL LAKE 3 210000
DEVILS KITCHEN LAKL 3 56000 HARRISBURG LAKE ol 79000 UVIAMOND LAKE 3 210000
HIGHLAND SILVEK LAKE 1 56000 LAKE OF THE wODDS * W2 79000 FOX LAKE 2 210000
LAKF SAKA 1 56000 LAKE SHABBONA . 3 79000 HORSESHOE LAKE 1 210000
LAKE TAYLORVILLE 2 56000 PARADISE LAKE T2 79000 ROUND LAKE 1 210000
LINCOLN TRAIL STATE LARE 3 56000 SKOKLE LAGOONS . 173 T 79000 CHANNEL LAKE 3 220000
PETTSFIELD CLTY IAKF 1 56000 PARADISE LAKE 2 8000V ROUND LAKE 1 220000
CRAB DRCHARD LAKE 1 57000 LAKE BLOOMINGTON 3 81000 BANGS LAKE 3 230000
DOLAN LAKF 1 57000 STLPHEN A FORBES LAKE 2 81000 CEDAR LAKE 3 230000
SLEN O JUNES LAKF 1 57000 DcVILS KITCHEN LAKE 2 82000 CEDAR LAKE 3 230000
LAKE LE-AQUA-NA 2 57000 LAKE LE-AQUA-NA 1 82000 POUND LAKE 3 230000
OTFER LAKE 2 57000 PIERCE STATE LAKE ™~ 2 82000 HORSE SHOE LAKE 2 240000
CRYSTAL LAKL 3 58000 DAASON LAKE 1 83000 CHANNEL LAKE 2 25000C
LAKE LE=-AQUA-NA 3 58000 LAKE DF THE WOODS 2 83000 BANGS LAKE 2 260000
LAKE LE-4JUA-"A 3 58000 LAKE 3TOREY 1 83000 ROUND LAKE 2 200000
LAKE SAKA 1 58000 LAKE STOREY 1 83000 HANGS LAKE 2 270000
JOHNSON SAUR TnaAlL LAKE 3 59000 SKOK1E LAGOONS 3 85000 ROUND LAKE ¢ 280000
LAKE GEUXGE 2 59000 STEPHEN A FORBES LAKE 1 86000 ROUND LAKE 2 280000
LAKE TAYLORVILLE 3 59000 PARIS EAST AND WEST LAKE I 47000 CEDAR LAKE 3 250000
MCLEANSBNKO NEW RFSEFVALR 3 59000 LAKE SHABBONA 2 89000 HORSESHOE LAKE 2 310000
PITISFIELD CITY LAKE 1 59000 LAKE SHABBONA 3 89000 ROUND LAKE 3 310000



APPENDIX TARLE F

Organic carbon to total Kyeldahl mitrogen ratio (C:N ratio) in 273 sedwment samples taken from 63 111inois lakes, summer

1979

A period (.) denotes a missing value

Listing 1s arranged alphabetically in order of increasing value

LAKE NAME SITE VALUE LAKE NAME SITE VALUE LAKE NAME SITE VALUE
CEDAR LAKE 1 . BANGS LAKE 2 12.20 PARADI SE LAKE L 14.84
CEDAR LAKE 1 . LAKE BLOCMINGTON 2 12.20 STEPHEN A FORBES LAKE 1 14.86
CEDAR LAKE 1 . WOLF LAKE 3 12.20 LAKE VERMILION 1 14.86
CEDAR 1 KL 1 . SAM DALE S>TATE LAKE c 3 12,26 CRAB DRCHARD LAKE 3 15.00
CEDA® LaKre 2 . BANGS LAKE -3 12.27 GLADSTONE LAKE 3 15.00
CEDAR LAKE 2 . FOX LAKE 2 12. 29 HORSESHOE LAKE 3 15.00
CFEDAR LAKE ¢ . PITISFIELD CITY LAKE - 12.36 ULNEY EAST FORK RESERVOIR 3 15. 00
CEDAR L A~[ 2 . LAKE LE-AQUA-NA P01 12.42 RACCOON LAKE 2 15.00
CCDAR L (E 3 . CANTGN LAKE . 1 12.42 MCLEANSBGRO NEW RE SERVUIR 1 15.00
CEDAR L AKE > . LAKE LE-AQUA-NA IR | 12,43 RACCCON LAKE 2 15.00
CEDAR Laxki 3 . LAKE MURPHYSBURU 1 12.54 DOLAN LAKE 1 15.18
CEDAR LaKE 3 . LAKE BLOOMINGTON ‘1 12.05 ARGYLE LAKE 1 15.17
DEVILS RITCHEN LAKE 1 . PITTSFIELD CITY LAKE™™ -1 12.69 MARICN RESERVOIR 1 15.117
LAKE DLCATUR 1 . HARRISBURG LAKE Co 1 12. 70 LAKE SARA 1 15.18
STEPHEN A FORBES LAKE 1 . ANDERSON LAKE , AR YO L2.78 LAKE VERMILION 1 15.19
PITISFIELD CITY LAKE 1 6417 CRYSTAL LAKE B 12.80 CRAB ORCHARD LAKE 1 15.20
SPRIN, LAKE 1 9.38 LAKE OF THE w0OBS SUNUNLR JUICTRNY V1% ) KINKALD LAKE 3 15.22
FOX LAKE 3 9.10 LONS LAKE T Ty 12.86 PARADISE LAKE 3 15. 22
FOX LaK* 2 9e42 LAKE TAYLORVILLE 2 12,66 HARRI SBUKG LAKE 3 15.26
LONG LAKL 2 9.43 LAKE MURPHYSBORO 3" 12.94 LONG LAKE 3 15,28
FOX LAY r 3 4,51 SAM DALE STATE LAKE .3 12.97 PARADISE LAKE 2 15. 28
CHANNFL LAKTE 2 9.49 LAKE BLOUMINGTON . P 13. 00 VANDALIA CLTY LAKE 1 15.33
DTAMOND LAKF 1 3,85 LAKE LE-AQUA-NA 8 13.00 PARAUISE LAKE 3 15. 43
SKOKIE LAB004S 2 9.86 GTTER LAKE ' 2 13.04 LAKE SHABBONA 3 15,64
FOX LAKLC 1 9.92 SKJKIE LAGUONS 2 13.05 PITTSFIiELD C1TY LAKE ! 15,55
LAKE BLOMINGTU B 2 9.92 DAWSON LAKE C1 13.06 PITISFIELD CITY LAKE P 15.60
HORSESHOE LAKE 2 9.94 PITISFIELD CITY LAKE 2 13.10 SANGCHR IS LAKE 1 15.60
JUAMDNG LaKe 2 9.399 DAWSUN LAKE 1 13.12 DEVILS KITCHEN LAKE 1 15463
SPRING LT L 10.14 ROUND LAKE M 13.14 GLNEY EAST FORK RESERVAIR 1 15. 43
CRYSTAL LAKE 2 10.19 STEPHEN A FORBES LAKE 2 13.18 ULNEY EAST FORK RESERVUIR | 15.63
LONG LAKL 3 10.23 CHANNEL LAKE 3 13,19 LAKE JACKSUNVILLE t 15.68
FOX LAKL 1 10.29 LAKE SHABBONA T FTE 7 13,24 LAKE GEORGE 3 15.71
SKOKIE Liu00NS 3 10.31 LAKE LE-AQUA-NA .2 13.26 JCHNSON SAUK TRAIL LAKE 3 15.71
SLADSTONE LAKE 3 10.34 CRYSTAL LAKE .3 13,27 MAKIGN RESERVOIR 3 15,72
LONG LA<t 2 10.42 LAKE MATTOUN - T 3T 13.27 PITTSFIELD CITY LAKE 2 15.80
CHANNEL LAKE L 10.46 HORS CSHOE LAKE RT3 13.28 LAKE GEORGE 1 15.83
CHANNEL LAKE i 10,45 DOLAN LAKE ) 13.33 KACLOUN LAKE 3 15.83
HORSESHL & LAKE 1 10.49 DAWSON LAKF TRt T2 T 13,33 . WOLF LAKE 2 15.83
3ANGS LAKT 1 10.49 LONG LAKE 3 13.42 LAKE LOU YAEGER 1 15. 83
ROUND t AKH 1 10.53 LAKE SHABBONA 13.43 LAKE MURPHY S BORD 3 15.89
CRYSTAL LAKE 1 10.58 LAKE SHABBUNA I 13.47 LAKE MATTOON 3 15.91
SKOKIE LAGUNIS 3 13.59 HORSESHOE LAKE ’ "3 13.48 HAKRISBURG LAKE 3 16,05
LONG LAKE 1 10.61 LAKE SHABBONA , 2 13.48 PARADISE LAKE 1 16,07
LAKE S44BunNA 1 13.59 LAKE LE-AQUA-NA T o 13,52 HIGHLAND SILVER'LAKE 3 16.07
J1AMOND LAKE 2 10.70 DOLAN LAKE . MT STEKLING LAKE 1 16. 07
SKOKIE LAGLUNNS 1 10,75 CRAB ORCHARD LAKE - HIGHLAND SILVER LAKE 1 16.11
ROUND LAKE 2 10.81 PARADISE LAKE T LAKE SHABBONA 3 16.13
CRYSTAL LAKL 2 10.82 OTTER LAKE MT STERLING LAKE 1 16.15
LONG LAKE 1 19.89 PIERCE STATE LAKE LAKE BLOOMINGTUN 3 164306
3PRING LME 1 10.97 PARIS EAST AND HEST'[KRE WASHINGTON COUNTY LAKE 1 16. 46
) EAMOND LAKE 1 19.98 LAKE MATTOON . WASHINGTON COUNTY LAKE 3 16447
CHANNEL LAKE 2 10.98 LAKE OF THE WDODS . LAKE SARA 1 16.55
ROUND L AKE 1 11.09 LAKE SHABBONA  ~ ™~ ~° HARRISEURG LAKE 1 16,67
ROUND L AKC 2 1l1.11 LAKE OF EGYPT OLNEY EAST FORK RESERVUIR 3 16.74
WOLF LAKF 3 11,19 JOHNSON SAUK TRAIL LAKE LINCOLN TRAIL STATE LAKE 2 16. 80
GLEN O JONCS UAKE 1 11.31 CRYSTAL LAKE LAKE SHABBONA 2 16.85
LONG LAKE 3 11.36 CRAB ORCHARD LAKE . LINCOLN TRAIL STATE LAKL 1 16.85
NANGS LAKE 3 lis4l GLEN O JONES LAKE  ~ . SAM DALE STATE LAKE i 16,94
LONG LAKE 1 1l.41 PITTSFIELD CiTY LAKET - PITTSFIELD CITY LAKE 3 16.99
CHANNEL LAKE 3 11.49 STEPHEN A FORBES LAKE PITTSFIELU CITY LAKE 3 16.99
PIERCE STATE LAKE 2 11.51 LAKE LE-AQUA-NA LAKE OF EGYPT 2 17.05
SANGCHF IS LAKE 2 11.58 SANGCHRIS LAKE RACLUON LAKE 3 17.06
LAKE MUR21IYS30RU 1 11.59 PIERCE STATE LAKE ‘ LAKE OF EGYPT 1 17.117
ADRSESHUL LANE L 11.61 MCLEA[ISBORD NEW RESERVOIR' LAKE GEORGE 2 17.19
JAWSON LAKL 3 11.62 BANGS® LAKE CANTON LAKE 1 11.22
LONG LAK:E 2 11.66 LAKE OF EGYPT _ DEVILS KITCHEN LAKE 2 17.26
LONG LAKE 1 11.66 DAWSON LAKE WASHINGTCN COUNTY LAKE ! ir.27
SAM PAKR LAKL 1 11.67 LAKE DECATUR - - JOHNSON SAUK TRAIL LAKL 1 17.50
RACCOON LAKE 1 11,71 LAKE SHABBONA e LAKE UF EGYPT 2 17.62
LAKE S-A3BONA 1 11.75 JOHNSON SAUK TRAIL LAKE WASHINGTON COUNTY LAKE 3 17,65
LAKE STOREY 1 11.77 MARION RESERVOIR™ ——% HIGHLAND SILVER LAKE i 17. 69
DIAMOND LAKE 3 11.82 MCLEANSBORD NE W RESERvala JCHNSON SAUK TRAIL LAKE L 17.72
ROUND LAKE 2 11.83 LAKE TAYLORVILLE STEPHEN A FORBES LAKE 3 17.89
PIERCE HTATE LAKE 2 11.84 LAKE MATTOON ~ - STEPHEN A FORBES LAKE 3 17. 89
LAKE ST IREY 1 11.85 ANDERSON LAKE [ LAKE DF ELYPT L 18.00
WOLF LAKE 2 11.87 SAM DALE STATE LAKE LAKE GEOROLE 1 18.0¢
PITTSFIELT CUTY LAKe 2 11.87 LAKE BLOOMINGTGN —— - LONG LAKE . 3 18.12
DAWSON LAsE 2 11.93 LAKE SPRINGFIELD DEVILS KifCHEN LAKE 2 18.27
LONG LAKE 2 11.96 GLEN O JONES LAKE 3 . SILOAM SPRINGS LAKE 1 18,33
LAKE MATTOON 2 11.97 BANGS LAKE o tﬁ#g T a4l MARLON RESERVOIR 1 18.60
JUAMOND LAKE 3 1.9 RACCOON LAKE " 14.406 LINCCLN TRAIL STATE LAKE 3 19.06
OTTER LAKE 1 12.00 JOHNSON SAUK TRAIT L Ty “Tie.50 HIGHLAND SILVER LAKE 3 19. 09
SKOKIF LAGOONS 1 12.00 ARGYLE LAKE 1 Le. 52 KINKAID LAKE 3 19.37
LAKE SHABBONA 1 12.04 PARIS EAST AND WESYT UARE™ ~ I 14.56 DEVILS KITCHEN LAKE 3 19,60
SPRING LAKE 1 12,06 LAKE TAYLORVILLE 3 14.56 LAKE GEGRGE 2 19.68
WALNUT POINT STATE LAKE L 12.29 MCLEANSBURO NEW RESERVOIR 3 14.60 DEVILS KITCHEN LAKE 3 21.00
20UND LAKE 1 12.10 CARLINVILLE LAKE Tl 14.66 LAKE GEORGE 3 21.36
GLEN O JUHES LAKE 1 12.10 VANDALIA CITY LAKE 1 14.68 KINKAID LAKE 1 22.9%
KOUND LAKE 2 12.13 PLERCE STATE LAKE ] 14.70 SILOAM SPRINGS LAKE 1 23.08
ROUND LAKE 3 12.14 LAKE MATIOON Y t4.63 KINKAID LAKE 1 27,30
XOUND La<E 3 12.14 DOLAN LAKE 1 14,83 PIERCE STATE LAKE 1 33.80
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APPENDIX TABLE G. Total phosphorus concentrations {mq/kg) in 273 sediment samples taken from &3 1111no1s lakes, summer 1979.

arranged alphabetically 1n order of increasing concentration. Listing 1s
LAKE NAME SITE VALUE LAKE NAME SITE VALUE LAKE NAME SITE VALUE
GLADSTGNF LAKE 3 160 OULNEY EAST FORX RESERVOIR 3 535 LAKE SHABBUNA 3 710
WOLF LAKE 2 200 LAKE BLOOMINGTON ‘i 536 RACCGON LAKE 2 710
CRYSTAL LAKE 3 260 CEVAR LAKE - 531 BANG 5 LAKE 2 120
ROJUND LAKE 2 240 LAKE VERMILION =l 537 DEVILS KITCHEN LAKE 3 730
SANGCHRIS LAKE 2 250 CEDAR LAKE 3 540 LAKE MATTGON 1 730
GLEN O JUNES LAKE 5 260 LAKE BLOOMINGTUR™ ~ Mk S 540 LAKE SHABBONA 3 730
LAKE OF EoYPT 3 270 LAKE BLOOMINGTON 5 t 540 PITTSFIELD CITY LAKE L 730
GLEN O JOHES LAKE 3 280 GTTER LAKE ~ 1 540 SPRING LAKE 1 740
CRYSTAL LAKE 3 290 ROUND LAKE 1 540 LAKE SHABBUNA 1 743
LAKE O EoLYPT 3 300 DAWSON LAKE 3 550 LAKE MURPHYSBORD 3 750
LINCOLN TRAIL STATE LAKE 3 300 PITYSFIELD CITY LAKE - P 550 LAKE MURPHYSBURU 3 750
SILOAM SPR1NLS LAKE 1 310 RACCOON LAKE 3 550 CHANNEL LAXE 1 760
HAKRI SBURG LAKE 3 320 ROUND LAKE 1 550 FOX LAKE 2 770
SELOAY 3PHINGS LAKE i 330 CEDAR LAKE T 2 560 K INKA LD LAKE 1 770
PITISFIELD CITY LAKE 3 340 LAKE BLOOMINGTON 3 560 PITTSFIELD CITY LAKE 1 770
PITISEICLY CITY LAKE 3 360 LAKE DECATUR . 1 560 LAKE MAYTEON 1 777
PITYSHICLY CITY LAKE 3 360 LAKE GEORGE | S 560 KINKALD LAKE 3 780
CEDAM LAKE 3 380 LAKE GEORGE 2 569 PARADISE LAKE 1 790
SAYGIHR IS LAKE 3 380 RUUND LAKE 1 560 PAR1S EAST AND WEST LAKE 1 790
LONG LAKE 3 390 STEPHEN A FORBES LAKE ~ -~ 3 560 PARLIS EAST AND KEST LAKE 1 790
CEDAr LAKE 2 400 LAKE JACKSONVILLE L 562 ROUND LAKE 3 790
D1AMOMND LAKE 3 400 LAKE DECATUR ~ 1 5170 SPRING LAKE 1 790
GLADSTOMHE LAKE 3 400 LAKE LE~AQUA-NA ) 2 570 © PARADISE LAKE 2 a10
WOLF LaKE 3 400 LAKE LOU YAEGER T 1 570 ANDERSON LAKE 1 320
OIAMUND LAKE 3 410 LAKE MATTQUN 3 570 CEDAR LAKE 1 820
LINCOLN TeAlL STATE LAKE 1 410 PITTSFIELD CITY LAKE: ~ 2 570 DEVILS KITCHEN LAKE 2 820
LINCUL: TRAIL SEATD LAKE 2 410 ROUND LAKE " “ 1 570 HARR ISBURG LAKE 1 820
LONG LAKE 3 410 CRAB ORCHARD UAKE 3 580 KINKAID LAKE 3 820
QLNEY FaST FURK FLSEFVOILR 1 410 DEVILS KITCHEN LAKE 3 580 LAKE MATTGON 2 820
OTTEP LAKE 3 410 LAKE BLOOMINGTON 2 580 LAKE SHABBONA 1 820
SANLCIHR 15 LAKE 1 410 LAKE TAYLORVILLE N 580 LONG LAKE L 820
JOHNSUN SAUK TRATL LAKE 3 420 LAKE VERMILION B 580 PARADISE LAKE 3 820
LAKL GIORGE 3 420 MCLEANSBORO NEW RESERVOIR 3 580 LAKE SHAUBONA 2 830
WOLF LAKE 3 420 PITTSFIELD CITY LAKE 2 580 PARADISE LAKE 2 830
® ITICE STAT' (AKC 2 426 WA SHINGTON COUNTY LAKE ™~ 1 $80 STEPHEN A FORBES LAKE 1 83¢C
HARKESEURG LAKF 3 430 CANTON LAKE | 590 CRAB ORCHARD LAKE i 840
JOHNSON SAUK iwalL LAKE 2 430 CRAB ORCHARD LAKE 3 590 LAKE TAYLORVILLE 2 850
OLNEY [£a53T FLEC RESERVOIR 1 430 CARLINVILLE LAKE 1 600 MCLEANSBORD NEW RESCRVOIR 1 850
PLESCE STATZ LAKE 3 430 D1AMOND LAKE 2 600 MCLEANSBORD NEW RESERVOIR 1 850
CRYSTAL LAKL 2 440 MARION RESERVOIR 3 1 600 STEPHEN A FORBES LAKE 2 850
CRYSTAL LAKF 2 440 PITTSFIELD CITY LAKE =g 600 STEPHEN A FORBES LAKE 2 850
DANSON LAKE 2 440 ROUND LAKE .3 600 DEVILS KITCHEN LAKE 2 860
DOLAN LAaKE 3 440 FOX LAKE 3 610 LAKE SHABBUNA 3 860
LAKE SARA 1 440 LAKE OF EGYPT ) 2 510 LAKE STOREY L 860
MARION RESERVPT + 3 440 PIERCE STATE LAKE . -2 610 PARAD I SE LAKE 3 860
WOLF LARE = 2 440 WASHINGTON COUNTY LAKE 1 610 LAKE LE-AQUA-NA 1 470
DOLAM LAKC 3 450 BANGS LAKE ~ - 1 620 LAKE MURPHY S BORO i 870
HIGHLAND SILVE® LAKE 3 450 SAM DALE STATE LAKE ' 3 020 PIERLE STATE LAKE 1 870
JOHNSGH SAUK TkAIL LAKE 2 450 SAM DALE STATELAKE .o-3 620 STEPHEN A FORBES LAKE 1 870
MCLEANSBUPC t. RLSCRVOIR 3 450 ROUND LAKE T e 621 HIGHLAND SILVER LAKE 1 880
SPRING LAKE 1 450 LAKE SPRINGFIELD L 1 622 LAKE LE-AQUA-NA 1 880
STEPHLN A FURHES LAKE 3 450 JUHNSON SAUK TRAIL LAKE' i 630 LAKE MURPHY S BORO L 880
WASHIN3TUN COUNTY LAKE k) 450 LAKE LE-AQUA-NA" ~ "’;'—' T2 630 LAKE STOREY 1 880
CEOAP LAKE 3 460 P1ERCE STATE LAKE ' 2 630 DOLAN LAKE ‘' 1 900
HIGHLAND SILVER LAKE 3 480 PITTSFIELD CITY LAKE : -~ 1 630 HORSESHOE LAKE 3 910
JOHANSOM SAUK TRALL LAKE 3 450 LAKE HMATTOON ~ b 3 640 HURSE SHOE LAKE 3 910
LAKE UF THE WONOS 2 460 OLNCY EAST FORK RESElVOlR 3 640 PARADISE LAKE 1 910
WASHINGTNN COUNTY LAKE 3 460 VANDALIA CITY LAKE ; 1 640 FOX LAKE ! 930
LAKE GE 325€ 2 470 VANDALTA CITY LAKE™ R S 640 HARR ISBURG LAKE 1 930
LAKF tt THE WGODS 2 470 ARGYLE LAKE ',F 1 650 CRAB ORCHARD LAKE 1 940
SPRING LAKE 1 470 BANGS LAKE e 3 650 DEVILS KITCHEN LAKE 1 940
CEnar L AKL 3 480° CEDAR LAKE e . 650 LONG LAKE 1 940
4T STCTLING LAKE 1 480 CHANNEL LAKE . 2 650 SAM PARR LAKE 1 940
RACCCOCH LAKL 3 480 CHANNEL LAKE i 3 050 FOX LAKE 1 950
RUUND L AKE 2 480 DAWSUN LAKE = =~ * 7 1 650 DGLAN LAKE 1 960
CEDAR LAKL 3 490 JOHNSON SAUK TRAITL LAKE ol 650 LONG LAKE 3 960
LAKE BLUUMINGTON 3 490 LAKE LE-AauAvNQ .,xu v 3 650 LUNG LAKE 3 964
LAKE UF FGYPT 1 490 ANDERSON LAME = b Ky 660 LONG LAKE 1 97¢C
MT STERLING LAKE 1 «90 BANGS LAKE . 3 660 HIGHLAND SILVER LAKE 1 990
LAKE JF EGYPT 1 500 DIAMOND LAKE™™ — "= 37 660 SAM DALE STATE LAKE L 1000
LARE SHABBONA 1 500 FOX "LAKE I 660 LONG LAKE 3 Loto
LAKE >HABBONA 1 500" LAKE MATTOON 2 660 SAM DALE STATE LAKE 1 1030
LAKE 5MA0BONA 2 500 BANGS LAKE i 2 670 SKDKIE LAGOONS 3 1030
CEDAR LAKF 2 510 CANTON LAKE T Tl 670 LONG LAKE 1 1070
CRYSTAL LAKE 3 510 LAKE LE-AQUA-NA 3 3 670 LONG LAKE 3 1080
LAKE OF E3YPT 2 510 LAKE SHABBONA 3 670 RACCGON LAKE i 1110
LAKE SArA 1 510 MARI ON RESERVOIR - 71 0f0 RACCOON LAKE 1 1130
LONG LAKF 2 510 DEVILS KITCHEN LAKE 1 680 SKOKIE LAGOONS 3 1230
ROUND L AKF 2 510 LAKE SHABBONA' 2 680 GLEN 0 JONE3 LAKE 1 1340
KINKAID LAKE 1 520 RACCOON LAKE ~ ~ - 2 680 LONG LAKE 2 1430
LAKF SEOWGE 3 520 DAWSON LAKE 1 690 LONG LAKE 2 1530
LONG LAKE 2 520 LAKE TAYLORVILLE _ 3 690 GLEN O JONES LAKE 1 1590
MARIUN PLSEVCIR 3 520 CHANNEL™ LAKE B 700 HORSESHOE LAKE 2 1720
ARGYLT LAKE 1 530 CHANNEL LAKE 2 700 HORSCSHUE LAKE 2 1740
CEJAR {AKE 1 530 DI AMOND LAKE " 1 100 HORSESHOE LAKE 1 2070
DAWS(') LAKE 2 530 FOX LAKE i 2 700 HORSESHOE LAKE L 2280
DAWSON LAKE 3 530 PIERCE STATE LAKE 1 700 SKOKIE LAGOUNS 1 2520
LAKL GEORGE 1 530 BANGS LAKE 1 710 SKOK IE LAGOUNS 1 2550
OTTHR LAKE 2 530 DI{AMOND LAKE 1 710 SKOKIE LAGUUNS 2 4790
WALNUT PUINT STATE LAKE 1 530 LAKE SHABBONA 2 710 SKOKIE LAGOUNS 2 4930
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APPENDIX TARLE H

Total Kjeldahl nitroaen to total ohosohorus ratio {# P rat10) in 273 sediment samnles from 63 [111no1s lakes, summer 1979, Listina
1s arranged alphabetically 1n order of increasing concentration

LAKE NAME SITE VALUE LAKE NAME SITE VALUE LAKE NAME SITE VALUE
SLADSTONE LAkt 3 0.50 LAKE LE-AQUA-NA 1 4. 02 DAWSUN LAKE 2 5.66
SKOKIE LAGULONS 2 0.73 LAKE MATTOON "2 402 MT STERLING LAKE 1 S. 11
SKUKIE LALOGNS 2 0.75 CANTUN LAKE 1 4.03 LAKE MURPHY$BURD 1 5.75
LONG LAKE 2 1439 LAKE LE-AQUA-NA .2 4.04 GLEN 0 JONES LAKE 3 5.77
SKDKIE LALOINS L 1.57 LONG LAKE o2 T 4.05 LAKE BLUOMINGTON 2 5. 86
SKOKIE LAGOUNS 1 1.59 LAKE MATTIDN 3 4. 06 LAKE BLOOMINGTON 1 5.93
GLADSTONF LARE 3 1.61 PARADISE LAKE 1 4.07 LAKE BLOOMINGTON 1 5.93
GLLN D JULACS LAKE 1 1.95 HOR SE SHOE L AKE 27 T 4407 HARRISBURG LAKE 3 5.94
KINKALD L3<C 1 2.21 PARAOLSE LAKE .2 4.07 MCLEANSBGRO NEW RESERVAIR 3 6.00
HURSESHUE LAK! 3 2.31 DOLAN LAKE 3 4 409 PIERCE STATE LAKE 1 6.00
LONG LAKE 2 2.31 WOLF LAKE Y 4.09 PIERCE STATE LAKE 2 6.03
GLEN O JONDS LAKE i 2.37 PARADISE LAKE 2 4.10 GLEN U JGNES LAKE 3 65.07
HIGHLAND SILVEF LAKE 2 2.39 MARION RESERVOIR 1. 4417 LAKE $SHABBONA 1 6.10
RACCOCN LAKE 1 2.48 SILDAM SPRINGS LAKE i 4.19 LINCCLN TRAIL STATE LAKE 2 6.10
KINKATD LAKE 1 2.52 LAKE SHABBONA 2 4.20 SANGCHRIS LAKE 1 6410
HCRSESHGE LAKE 3 2.53 PIVISFIELD CITY LAKE .2 4.21 LAKE SHABBONA 1 615
PARADISE LAKE 3 2.56 STEPHEN A FORBES LAKE kD 4.22 MARIGN RESERVOIR 3 5.15
LAKE GLOPGE 3 2.62 PIERCE STATE LAKE 51 4.25 LAKE OF THE wOODS 2 6.17
LAKL GFORGE 3 2.64 DEVILS KITCHEN LAKE Lt 4426 LAKE SARA 3 6027
HIGHLAND 3ILVI# LAK® L 2.73 PITTSFIELD CITY LAKE TIY T 4.29 LAKE SaRA 1 6.36
PITISFIELD CITY LAKS 3 2.74 DEVILS KITCHEN LAKE ' ) 4.31 DAWSON LAKE 3 6o 42
DEVILS KITCHIM Lani 3 2.74 MCLEANSBORO NEW RESERVOIR 3 4,31 LONG LAKE 3 6.42
SKUKIT LA U5 3 2,76 PITTSFIELD CITY LARE 7 "7F2° 4:31 LINCOLN TRAIL STATE LAKE i 6.59
PITTSIIFLL LITY LAKE 3 2.78 LAKE OF EGYPT 2 4431 LONG LAKE 1 6,70
PITISFIFLD CITY LAKC 3 2.78 MARION RESERVOIR 1 4.33 SANGCHRIS LAKE 3 6.84
PATADISE LAt 3 2.80 LAKE OF EGYPT T3 T T 4033 LONG LAKE 1 6.95
LARL GEORGE 2 2,86 LAKE SHABBONA 2 4.34 LAKE OF THE WOUDS 2 6.96
KINKAID LASE 3 2.93 OTTER LAKE %2 434 DAWSON LAKE 2 7.05
KINKATJ LAKL 3 2.95 LAKE SPRINGFIELD M S - % JCHNSUN SAUK TRAIL LAKE 2 7.11
ALGHLAND STLYLF LAKE 1 2495 STEPHEN A FORBES LAKE 1 4,37 LONG LAKE 1 7.13
CKAB CRCHPA U LAKF 1 2.98 ANDERSON LAKE Wl 4439 FOX LAKE 1 7.20
HOWSESHOF L/KE 1 2.98 PIERCE STATE LAKE ) T 4ol FOX LAKE 1 7.37
PITTSFLEL: LITY LAKE 1 3.93 PITISFIELD CITY LAKE i 4.42 CRYSTAL LAKE 1 7.60
CRAR 0RCHARD LARE 3 3.05 HARRI SBURG LAKE Ge42 SANGCHRIS LAKE 2 7.60
LAnF TAYLUPVILLE 2 3.006 LAKD SHABBUNA 4.42 FOX LAKE 2 T.66
Ce\B OPCHA~U LAKE 1 3429 PIERCE STATE LAKE 442 MARION RESERVOIR 3 7.13
RACCOMN LAKE 3 3.09 PARAD [ 5E LAKE 4.43 WOLF LAKE 3 8410
SA4 DALE ST.TL Lake 1 3.10 PARLIS EAST AND WEST LAKE 4e43 LAKE BLOOMINGTON 2 8.53
SKIKTE LASULNS 3 3.11 PARLS EAST AND wEST LAKE 4a43 DIAMOND LAKE 1 8. 71
HILHLAND SILVER LAKE B 3.11 LAKE OF EGYPT 4ebh CRYSTAL LAKE 3 8.97
GLLAN LAKT L 3.13 54K PARP LAKE , .47 DIAMUND LAKE 1 9.30
R1LCOUN LAKL 1 3.15 LAKE TAYLORVILLE 4e48 CHANNEL LAKE 3 9.38
LAKE SHABLCNA 1 3.20 LAKE VERMIL ION 4.48 WALNUT POINT STATE LAKE 1 943
L ANE GEOF 5T 1 3.21 LAKE 8LOOMENGTON T 4449 ROUND LAKE 3 9.75
HAPRISBURL LAKE 1 3.23 HARR SBURG LAKE 4451 JGHNSUN SAUK TRAIL LAKE 2 9,77
CRAB QRLHARD LAKE 3 3.28 LAKE MURPHYSBIRO 4.53 ROUND LAKE i 9.82
ANJER SGN LAKL 1 3.29 PITYSFIELD CITY LAKE TT 40s5 CHANNEL LAKE 1 9. 87
SAM DaLF STATE LAKE 1 3.30 SPRING LAKE = 4.56 CRYSTAL LAKE 1 10.20
LARE TAYLORVILLE 3 3.33 JOHNSON SAUK TRALL LAKE 4457 CRYSTAL LAKE 3 10.42
LING LAKE 2 3.36 SPRING LAKE - S, w59 DIAMOND LAKE 2 10. 45
RACCOON LAKE 2 3.38 LONG LAKE R WOLF LAKE 3 10.50
H.PSESHUL LAKE 1 3.38 LAKE SHABBONA 1 3 4o 63 ROUND LAKE 1 10.56
Jt HNSON SAUK TRAIL LAKE 1 3.38 OTTER LAKE - . 1s.s1 CHANNEL LAKE 3 10.61
STEPHEN A FURRFS LAKE 3 3.39 LAKE SHABBONA T 465 DIAMCND LAKE 2 10.67
LiKE GEGRGE 1 3.40 LAKE SHABBONA 4466 BANGS LAKE 2 10.69
LAKE GLUPSE 2 3.40 LONG LAKE i 4.07 CHANNEL LAKE 1 10.71
LAKE MF LLYPT 2 345 VANDALIA CITY LAKE ~~ "~ 4269 CRYSTAL LAKE 2 10.91
DOLAN LAKF 1 3. 44 LAKE OF EGYPT 4.69 CHANNEL LAKE 2 10. 92
JUHNSUN SAUK TRAIL LAKE 1 3.49 STEPHEN A FORBES LAKE 4.70 F£OX LAKE 2 11.00
PITTSFILLY CITY LAKE 2 3.50 JOHNSON SAUK TRAIL LAKE 4.76 FOX LAKE 3 11.06
LAKE LE-AJUA-RA 1 3.52 ARGYLE LAKE Al . 4,77 CEDAR LAKE 1 11.10
PITTSFILLY CITY LAKE i 3.56 LAKE VERMILION . 1 4.82 ROUND LAKE 1 11.23
MCLEANSBOST LW RESHRVOIR 1 3.65 CARLINVILLE LAKE R 43 ] "4.83 BANGS LAKE 1 l1.29
STEPHEN & FAFAES LAKT 2 3.65 VANJALIA CITY LAKE b 44806 CEDAR LAKE 1 11.30
RACCOIN LAKL 2 3.68 LAKE NATTOON 2.2 4,85 CRYSTAL LAKE 2 11.36
WASHINGTING COUNTY LAKE 2 3.70 DEVILS KITCHEN LAKE I | 4485 CHANNEL LAKE 2 11.57
OLNEY EAST FULPK FESERVOIR & 3.72 LAKE DECATUR .1 4.91 RCUND LAKE 1 L1l.61
LAKE LL-A2UA-NA 3 3.73 DAWSON LAKE ) 4.92 BANGS LAKE 3 11.67
LAXE MURPIYSBORIN 3 3.73 LAKE STOREY ” I 5.00 FOX LAKE 3 11.97
OLNEY EAST FUkK ~tSCRVOIR 3 3.75 SAM DALE STATE LAKE 43 5.00 BANGS LAKE 2 12.24
RACCHON LAKE 3 3.75 LONG LAKE ) 5.05, ROUND LAKE 2 12.38
MCLEANSRONU MEw RCSERVUIR 1 3.76 LAKE STOREY - 1 S.11 BANGS LAKE 1 12.68
WASHING T COUNTY LAKE 3 3.78 SAM DALE STATE LAKE 3 5.16 ROUND LAKE 3 12.83
WASHINGTON CUUNTY LAKE 1 3.79 LAKE SHABBONA 3 5.2l BANGS LAKE 3 13,08
LAKE MATTGON 1 .3.80 LAKE LOU YAEGER FYTTT 5.26 CEDAR LAKE 2 13.08
DEVILS KITCHEN LAKE 2 3. 84 LONG LaKE %3 5.31 CEDAR LAKE 2 13.14
LAKE MATTHON 3 3.86 LINCOLN TRAIL STATE LAKE , 3 5.33 DIAMOND LAKE 3 13.75
OLNEY EAST FOrK WESERVOIR 3 3.87 . LAKE MURPHYSBORO Y 5.34 DIAMOND LAKE 3 14415
LAKE LE-ATUA-NA 2 3.87 LAKE BLOOMINGTON 3 5436 CEDAR LAKE 1 14,15
STEPHFN A [RBLS LAKE 2 3.88 HOR SE SHOE L AKE 2 5440 SPRING LAKE 1 14.47
DEVILS KITCHON LAKE 2 3.90 PIERCE STATE LAKE 2 5.4l ROUND LAKE 2 14.90
LONG LAXE 3 3.90 MT STERLING LAKE 1 5.42 CEDAR LAKE 1 15.20
OLNEY LAST FUkK RESCRVOIR 1 3.90 LAKE JACKSONVILLE 1 5. 44 KGUND LAKE 2 15.42
WASHINGTCH COUNTY LAKE 1 3.93 DAWSON LAKE ) 5445 CEUAR LAKE 2 16.43
LAKE SHAR3OVA 2 3.97 SILOAM SPRINGS LAKE 1 5.45 SPRINL LAKE 1 16.89
LAKE MATTuON 1 3.97 ARGYL E LAKE i 5.47 RGUND LAKE 2 17.50
DOLAN 1 AKL 3 4,00 LAKE DECATUR ¢ T 5.5% CEDAR LAKE 2 17.75
LAKE LE=AQUA-NA 3 4.00 OTTER LAKE 1 5.56 CEDAR LAKE 3 18.33
LAKE UF EGYPT 1 4.09 CANTON LAKE 1 5459 CEDAR LAKE 3 18,78
LAKE SHABBONA 1 4.00 LONG LAKE - 1 5.6l CEDAR LAKE 3 19.13%
wWILF LAKE 2 4.00 DAWSON LAKE 1 5. 65 CEDAR LAKE 3 23.42
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APPENDIX TABLE I. Arsenic concentrations (mg/kg) 1n 273 sediment samples taken from 63 I11inofs lakes, summer 1979

alphabetically 1n order of increasing concentration. Listina 1s arranged

LAKE NAME SITE VALUE LAKE_NAME SITE VALUE LAKE NAME SITE VALUE
GLADST /4L LAKE 3 3.5 LARE SHABBUNA T2 6.4 SANGCHRIS LAKE L 9.6
KINKATD LAKE 1 0.5 LINCOLN TRAIL STATE LMKE ? 6.4 SPRING LAKE 1 9.7
GLADSTO' LAKF 3 0.9 OLWEY EAST FORK RESERVOIR ™71 - 6.4 LAKE SPRINGFIELD 1 9.8
CRYSTAL LKL 3 1.2 LARE VERMILION 1 6.4 OTTER LAKE 1 9.8
CRYSTAL LAKE 3 1.5 HOR SESHUE LAKE 2 6.5 SPRING LAKE L 9.8
LAKE OF £5YPT 1 1.9 LAKE SHABBUNA T3 6.5 LAKE SARA 1 9.9
LAKE OF ZoveT 1 2.1 ULNEY EAST FORK RESERVDIR 1 6.5 ROUND LAKE 3 9.9
ROUND LAKF 2 2.3 WASHINGTON COUNTY LAKE 1 6.5 DOLAN LAKE 1 10.0
SPRING LAKE 1 2.4 WOLF LAKE T T Ty 6.5 LAKE STOREY 1 10.0
SPRING LAKE 1 2.5 LAKE LE-AQUA-NA 2 6.6 CANTON LAKE 1 10.2
LONG LAKE H 3.0 OLNEY EAST FORK RESERVOIR 3 6.7 DEVILS KITCHEN LAKE 3 10.2
CRYSTAL LAKE i 3.1 LAKE MATTOON ‘y 6.7 5AM DALE STATE LAKE 1 10.3
CRYSTAL LA¥FE 2 3.1 LAKE VERMILION 1 6.7 GLEN O JONES LAKE i 10.4
HIGHLAND SILVER LAKL 3 3.1 RACCUON LAKE . 2 6.7 LAKE OF EGYPT 2 10.4
CRYSTAL LAKEL 1 3.2 CHANNEL LAKE T 6.9 MCLEANSBURO NEW RESERVODIR 1 10.5
CRYSTAL LAKE 2 3.3 LAKE BLOOMINGTON 3 6.9 LAKE STUREY 1 10.6
LUNG 1 AKE 3 3.3 LAKE GEORGE 1 6.9 MCLEANSBORO NEW RLSERVOIR 1 10.6
PITTSFIELD SITY LAKE 3 P LAKE LE-AQUA-NA - T 649 PITTSFIELD CITY LAKE 2 10.6
HIGHLAND SILVEKR LAKE 3 3.5 LAKE TAYLORVILLE 3 6.9 ROUND LAKE 2 10.7
LONG LAKE i 3.6 CHANNEL LAKE 2 7.0 SAM DALE STATE LAKE 1 10.8
FOX LAKE 1 3.7 LAKE SHABBONA . | 7.0 LAKE CF EGYPT 2 10.9
FOX tA.Z 1 3.7 PIERCE STATE LAKE 2 1.0 DEVILS KITCHEN LAKE L 11.0
GLEN £ JUMES LAXKF 3 3.7 OLNEY EAST FORK RESERVOIR 3 7.1 LAKE JACKSONVILLE 1 11.0
HORSESHUL LA&KS 3 3.7 OTTER LAKE ‘2 7.1 CRAB CRCHARD LAKE L .l
LONG LAKE 2 3.7 LAKC GEORGE 1 T.2 K INKAID LAKE 1 11.1
PEFRCE STATE LAKE 3 3.7 LAKE MATTOON ' 2 T.2 ROUND LAKE 1 11.1
PLITSFIFLD CITY LAKE 3 3.7 MT STERLING LAKE ~7 °° 1 - T.2 PITTSFIELD CITY LAKE 1 11.2
PITTSFISLY CITY LAKE 3 3.7 PILRCE 3TATE LAKE 1 1.2 PITTSFIELD CITY LAKE 2 11.3
SKUKIE £AGOONS 1 3.7 SKOKIE LASOONS 2 7.2 ROUND LAKE 1 1.4
SLEN € JUNES LAKE 3 3.9 HORS ESHOE LAKE - 2 7.3 ROUND LAKE 3 1.7
HORS "SHC- LAK L 3 3.9 LAKE SHABBONA 2 7.3 LAKE SARA 1 1t.9
LONG LAKE 1 3.9 MCLEANSBORD Neu,aggigygl F) 7.3 PITISFIELD CLTY LAKE 2 11.9
SKOKIE LAGUSNS 1 3.9 CARL INVILLE LAKE 3 T.4 ROUND LAKE 1 11.9
DCt A% LAKE 3 4.0 DAWSUN LAKE st 4 7.4 CANTGN LAKE 1 12.0
J0LAY LAKE 3 4.0 LAKE GEDREE ™ ™™~ W~F¥ ~~ T.4 CRAB CGRCHARD LAKE 3 12.0
STCPMLY A FLRreS LAKFE 3 4.0 MT STERLING LAKE B i T.4 MARION RESERVOIR 1 12.0
WASHINGTUN COUNTY LAKE 3 4.0 PARAUISE LAKE 2 7.4 RCUND LAKE 2 12.0
LONS LARE 3 4.0 WASHINGTON COUNTY LAKE 1 T.4 PITTSFIELD CITY LAKE 2 12.3
LONG LAKL 1 4.1 LONG LAKE ’ 3 7.6 KINKAID LAKE 3 12.6
OTTER LAKC 3 4ol PARADISE LAKE 2 7.6 LAKE OF THE wOODS 2 13.0
LONG LAKL 3 4e2 LAKE MATTOON 1 1.7 PITTSFIELD CITY LAKE 1 13.0
SKOKIL LAGauns 3 4.2 LAKE MATTOON 2 7.7 RCUND LAKE 1 13.0
STEPHEN A F"RES LukKE 3 “.2 SANGCHRIS LAKE 3 7.8 LAKE OF THE WOODS 2 14.0
WASHINGT W LUUNTY LAKE 3 402 LAKE SHABBONA 3 7.9 PITTSFIELD CITY LAKE 1 14.0
PARANISE LAKE 3 443 LAKE TAYLORVILLE .- 1 7.9 ROUND LAKE 2 14.0
SKUKIL LAGOUNS 3 4.4 MARION RESERVDIR ™ 3 1.9 DEVILS KITCHEN LAKE 2 15.0
FOX LAKE 3 4.5 WALNUT POINT STATE LAKE 1 7.9 KINKAID LAKE 3 15.0
PIERCE STATE LAKE 3 4.5 LAKE BLOOMINGTON L2 8.0 MARION RESERVOIR 1 15.0
LONG LAKE 1 446 LAKE SHABBONA ~° ¥. === 2°- = 8.0 PITTSFIELD CITY LAKE i 15.0
LONG LAKE ) 2 4.6 PARADISE LAKE 1 8.0 DEVILS KITCHEN LAKE 2 16.0
LONs LAKC, 3 4.6 QAWSON LAKE ] , 8.1 HARRI SBURG LAKE 1 16.0
PARADISE LAKE 3 446 GLEN O JONES 1AK!”‘ - 8.1 JOHNSON SAUK TRAIL LAKE 3 16.0
LONG LAKE 2 4.7 HIGHLAND SILVER LAKE 1 8.1 JCHNSON SAUK TRAIL LAKE 3 17.0
SANS! H? IS LAKE 2 4.7 LAKE MATTOON : i 1 8.1 HARR 1SBURG LAKE 1 18.0
LAKE GENRGE 3 4.8 PIERCE STATE LARE™W 77 2 8.1 WOLF LAKE 2 18.0
JUMNSCN 58UK TRAIL LAKFE 2 4.9 HIGHLAND SILVER LAKE 3 8.2 DEVILS KITCHEN LAKE L 20.0
LAKE J¢ L3YPT 3 409 LAKE SHABBONAY i 8.2 JOHNSON SAUK TRAIL LAKE 1 21.0
LAKE SHARBUNA 1 5.0 STEPHEN A FORBES LAKE 2 8.2 LAKE MURPHYSBORO 3 22.0
RACCOUN LAKE 3 5.0 ARGYLE LAKE 1 8.3 LINCOLN TRAIL STATE LAKE 2 22.0
DAWSON LAKE 2 5.1 LAKE LE-AQUA=NA B 1 8.3 WOLF LAKE 3 22.0
FOX LAKE 2 5.1 LAKE TAYLORVILLE™ - ¥ Tt 8.3 CEDAR LAKE 2 23.0
RACCUDON LAKE 3 5.1 ANDERSON LAKE 1 8.4 WOLF LAKE 3 23.0
SAM UALE STATL LAKE 3 5.1 ANDERSON LAKE 1 8.4 LAKE MURPHY5BOROD 3 24.0
DAWSON LAKE 3 5.2 LAKE LE-AQUASNA = ~ — Be4 CEDAR LAKE 3 25.0
LAKF UF EGYPT 3 502 PARLS EAST ANJ WEST LAkE 1 84 JOHNSON SAUK TRAIL LAKE 1 27.0
LAKF SHAHBUNA 1 5,2 LAKE SHABBONA i 8.5 CEDAR LAKE 3 28.0
DAWSON LAKC 3 5.3 ARGYLE LAKE “ 1 8.5 CEDAR LAKE 2 29.0
SAM DALE 3TATE LAKE 3 5.3 LAKE BLOOMINGTON .1 8.6 CEDAR tAKE r 30.0
LAKE LL=-AQUA-NA 3 5.4 LAKE BLOOMINGTON 3 8.6 CEDAR LAKE 1 30.0
LAKE SHABBUNA 2 S.4 LAKE DECATUR™ S R 8.6 CEDAR LAKE 2 30.0
FOX LAKE 2 5.5 PARADISE LAKE 1 8.6 CEDAR LAKE 2 30.0
HARR ISBURG LAKE 3 5.6 PARLS EAST AND HEST LAKE 1 d.b CEUAR LAKE 1 31.0
LAKE GEOPGE 2 5.6 PIERCE STATE LAKE ~ 7 1 8.6 CEDAR LAKE 3 31.0
SKOKIE LALODONS 2 5.6 STEPHEN A FORBES' LAKE 2 8.6 CEDAR LAKE 1 33.0
LAKE GFORGE 3 5.7 LAKE LOU YAEGER 1 8.7 BANGS LAKE 1 34.0
FUX LAKF 3 5.8 SILOAM SPRINGS LAKE T 8.7 CEDAR LAKE 3 40.0
HARKI SBURY LAKE 3 5.8 SILOAM SPRINGS LAKE i 8.7 LINCOLN TRAIL STATE LAKE 1 44.0
CRAB ORCHARD tAKE 3 5.9 VANDALIA CLTY LAKE 1 8.7 JCHNSON SAUK TRAIL LAKE 2 45.0
LAKE SHAMBUNA 3 5.9 MARION RESERVIIR - T3 8.8 DIAMOND LAKE 1 46.0
LONG LAKL 3 5.9 SAM PARR LAKE 1 8.8 BANGS LAKE 1 47.0
CHANNEL LAKE 1 6.0 STEPHEN A FORBES LAKE 1 8.9 DIAMOND LAKE ' 1 50.0
CHANNEL LAKE 2 541 VANDAL IA CITV LAKE A & 8.9 DJAMOND LAKE 2 50.0
CHANNEL LAKE 3 6.1 LAKE BLOOMINGTON 2 B.9 DIAMOND (AKE 2 s51.¢
CHANNEL LAKE 3 6.1 LAKE:DEZATUR 1 9.0 BANGS LAKE 2 55.0
DAWSON LAKE 2 6.1 RACCOON LAKE ~~ M | 9.0 BANGS LAKE 2 58.0
LAKE LL-AQUA-NA 2 6.1 RACCOON LAKE 1 9.9 BANGS LAKE 3 64.0
RACCOON LAKE 2 6.2 HOKS ESHOE LAKE 1 9.1 BANGS LAKE 3 69.0
CRAR ORCHARD LAKE 3 6.3 STEPHEN A FORBESTUAKE 1 9.1 DIAMOND LAKE 3 19.0
HORSCSHOE LAKE 1 6.3 DEVILS KITCHEN LAKE .f%° 3 9.2 LIAMOND LAKE 3 83.0
MCLEANSBIRU NEA RESERVOIR 3 6.3 LAKE BLOOM INGTON k1 1 9.3 LAKE MURPHYSBORO 1 96 .0
LAKE MATIOON 3 6.4 VOLAN LAKE 1 9.5 LAKE MURPHYSBORO 1 110.0
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APPENDIX TARLE J  Cadmium concentrations (mg/l_(g) 1n 273 sediment samples taken from 63 I171nots lakes, summer 1979. Listing 1s arranged
alphabetically 1n order of increasing concentration. A period (.) denotes missina value, all values listed as 0 5
mg/kg were actually below minimum detectable Jevel of 0.5 mg/ka.

LAKE NAML S1IE VALUE LAKE NAMF ___SITE VALUE LAKE_NAME SITE VALUE

KINKAT ) LAKE
ARGYLF LAKE
ARGYLF LAKE

LAKE TAYLURVILLE
LAKE TAYLORVILLE
LAKE VERMILION

PILRCE STATE LAKE
PIERCE STATE LAKE
PIERCE STATE LAKE

(=N~ NN N N e N R N - R=R-N-K-N-N-R-R-R-R-To i RN YooY R- R RN Ro N N RN Y R Y RN - R- Y- R N-Y-R- N ¥- R =X-RURCRURCAURU RV RU RV RURCRURC QU AT R RURC U RU RU RV RURT R T RERCRC AC RO RC RO R

" -

CANTUN LAKE . PIERCE STATE LAKE . C 3 N LONG LAKE
CANTON LAKE . PLITSFIELD CITY TAKE™ """ I=p =™ ""0. LONG LAKE
CRAB CRCHARD LAKE . PITTSFIELD CITY LAKE I B LONG LAKE .
CRAE (LSCHARD LAKE . PITTSFIELD CLTY LAKE™ ™" ~ “1°° . LONG LAKE
DEVILS RITCHEN LAKE . PITTSFIELD CITY LAKE | 2 . LUNG LAKE
DEVILS < ITCHLN LAKE . PINTSFIELD CITY LAKE ° 2 . LONG LAKE
DEVILS n1TCHEN LANE . PITTSFIELD CITY LAKE™™ -z . LUNG LAKE
DOLAN 1AKE . PITTSFIELD CITVY LAKE 3 . LUNG LAKE
DOLAN LaRE . PITTSFLELD CLTY LAKE 3 . LONG LAKE
DOLAN LAKE . RALZOON LAKE : U | . LONG LAKE
DOLAN LAKF . RACCOON LAKE - 1 . PARADISE LAKE
GLADSTONF LAKK . RACCOON LAKE ) o2 . PARADISE LAKE
GLADSTUNE LAKE . RACCOON LAKE i ‘2 . PARADISE LAKE

COCHDOoOLVOUOVOOOOVDLODOUORUODUOVODOO
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CASEV RSV ECRUECRURERURCRCRCRURC AU RURERURC RV I RURURC EURURCVRURUECEVNCRC RV EC RU AU RCRURC RV RV RE RV ECRURT RO RC RV AV RU AU RC SRR RURE BU RU RENU RV RC RCRC RURC RORE RUNT RURCRE R R RERURCRCRURT RE BV

ES

CRYSTAL LAKE

LAKE MATTOON DEVILS KITCHEN LAKE

GLEN U JUNES LAKE RACCOUN LAKE 3 . PARADISE LAKE
GLEN 0 JUNLS LARF . RACCOON LAKE 3. . PAKADISE LAKE

SLEN J JOYES LAKE . SAM DALE STATE LAKE ~ 77717~ . PARADI SE LAKE

GLEN © JUMFy LAKL . SAM DALE STATE LAKE 1 . PITTSFIELD CITY LAKE

HARRTS HUR S LAKE . SAM DALE STATE LAKE' 3 . ROUND LAKE

HARRIS[IR S LAKD . SAM DALE STATE LAKE™.S - N T 0. SAM PARR LAKE

HARRIS TUKG LAKE . SILUAM SPRINGS LAKE 1 . SANGCHRIS LAKE

HIGHLA 1) SILVER LAKE . SILGAM SPRINGS LAKE * N . SKOKIE LAGUONS .
HIGHLaNU SILVEN LAKE . SPRING LAKE R R . SKUKIE LAGOONS .
HIGHLAKD SILVER LAKE . SPRING LAKE L o1 . SPKING LAKE .
HIGHLAND LIt VIR LAKF . STEPHEN A FORBES LAKE 3 . . SPRING LAKE .
HORSESHMNEL LAKE . STEPIHEN A FORBES LAKE™ ~ 3~ . STEPHEN A FURBES LAKE .
JOHNSON 5AUR TPLIL LAt . VANDAL [A CITY LAKE * 1 . STEPHEN A FORBES LAKE .
JUHNSON 5aUK TPall LAKE . VANDALIA CITY LAKE -1 . STEPHEN A FORBES LAKE .
JOHNSCH SAUR TRAIL LA . WASHINGTUN COUNTY (AKE ~ 17" . STEPHEN A FORBES LAKE .
JOHNSUN >AUK TRAIL LAKE . WASHINLTUN COUNTY LAKE Tl . WALNUT PUOINT STATE LAKE .
KINKA Y LAKE . WASHINGTON COUNTY LAKE 3 . WOLF LAKE .
KINKAID LAKE . WASHINGTUN COUNTY LAKE 773 .7 . BANGS LAKE .
KINKAID LAKE . ANDERSON LAKE A . BANGS LAKE .
LAKE BLOGHINGTUN . ANDERSON LAKE .1 . BANGS LAKE .
LAKE BLULAINGTON . CARLINVILLE LAKE ~~ B! . BANGS LAKE .
LAKE BLUSATYGTON . CEDAR LAKE s b . BANGS LAKE N
LAKE DECATU® . CEDAR LAKE AT . BANGS LAKE .
LAKE DFCATUR . CEDAR LAKE R . CEDAR LAKE .
LAKE GEUXSE . CEDAR LAKE 2 . CEDAR LAKE .
LAKE GLOT ok . CHANNEL LAKE 1 . CEDak LAKE .
LAKE GEUKOE . CHANNEL LAKE TToreT . CEDAP. LAKLC .
LAKE GFORGE . CRAB ORCHARD LAKE % -3- . CEDAR LAKE .
LAKE GEORGE . CRAB ORCHARD LAKE 3 . ' CEDAR LAKE .
LAKE GE2RRGE . DAWSON LAKE I | . CEDAR LAKE .
LAKE LE-ADUA-NA . DAWSON LAKE 1 . CEDAR LAKE .
LAKE LE-AQUA-NA . DAWSON LAKE N . CHANNEL LAKE -
LAKE L[ -AJUA-NA . DAWSON LAKE s =TT . CHANNEL LAKE .
LAKE LL-AQUA-NA . DAWSON LAKE , * 3 . CHANNEL LAKE .
LAKE LE=AQUA=NA . DAWSON LAKE . -3 . CHANNEL LAKE .
LAKE MATTOGON . DEVILS KITCHEN LAKE "~ ~ <72 % . CRYSTAL LAKE .
LAKE MATTUCH . DEVILS KITCHEN LAKE 2 . CRYSTAL LAKE .
LAKE MATTOON . DIAMOND LAKE i CRYSTAL LAKE .
LAKE MATTOON . DIAMOND LAKE A CRYSTAL LAKE .
LAKE MURPHYSBURL . DIAMOND LAKE z CRYSTAL LAKE

LAKE “URPHYSROFO . DIAMOND LAKE e FOX LAKE

LAKE if I5YPT . DI AMOND LAKE FOX LAKE

LAKE LI CGYPT . DIAMUND LAKE FOX LAKE

LAKE CF EGYPT FOX LAKE e - HORSE SHOE LAKE
LAKE SF FGYPT FOX LAKC HORSESHOE LAKE
LAKE OF ESYPT FOX LAKE . HORSESHOE LAKE

LAKL OF F5YPT HARRISBURG LAKE L JCHNSON SAUK TRAIL LAKE

LAKE OF THE wOODS . HORSESHOE LAKE Co . LUNG LAKE .
CAKE [f THE WUODS . HORSE SHOE LAKE . P . LONG LAKE .
LAKE $ARA . JOHNSON SAUR TRAIL AWKE . . . LONG LAKE .
LAKE >ARA . LAKE BLOOMINGTON .:=af %X . . OTTER LAKE .
LAKE VEAMILIUN . LAKE BLOOWTNGTOR =~ =7~ "L~ TyITF— ~ 1, OTTER LAKE .
LINCOLN TRAIL STATE LAKc . LAKE BLOOMINGTON  ~ . PITTSFIELD CITY LAKE .
LINCOLN TRAIL STATE LAKE . LAKE LE-AQUA-NA"~ ™ - ROUND LAKE .
LONG LAKL . LAKE LOU YAEGER ROUND LAKE .
MARION 7E>ERVITEC . LAKE MATTODN ROUND LAKE .
MAPION rSERVIIL . LAKE MURPHYSBORD -4 RCUND LAKE .
MARION RESERVGIw . LAKE MURPHYSBORO ROUND LAKE .
MARION RESERVUIK . LAKE SHABBONA RCUND LAKE .
ACLEANSBORO NEw XESTRVULIR . LAKE SHABBONA - - ROUND LAKE .
ACLEANSAUA0 NCa 2LaERVCIR .5 ' LAKE SHABBONA . ROUNU LAKE

MCLEANSDLRG NFW RESCRVOIR . LAKE SHABBONA ! RGUND LAKE

SANGCHRIS LAKE °
SANGCHRIS LAKE
SKOK1E LAGOONS
SKOK IE LAGDONS

ICLEANSACRU NLW RESERVUIR
MT STERLING LAKE
MT STERLING LAKE
OLNEY fAST FORK KL SERVCIR

LAKE SHABBONA -

LAKE SHABBONA

LAKE SHABBONA

LAKE SHABBONA -

JUNEY FAST FORK RESERVUIR LAKE SHABBODNA WOLF LAKE
MLNEY EAST FORK FLSERVCIR LAKE SHABBONA WOLF LAKE
JUNEY EAST FCORK RESERVULR LAKE SHABBONA . WOLF LAKE

LAKE JACKSONVILLE
PITTSFIELD CIYY LAKE
SKOKIE LAGOONS

SKOKIE LAGOONS

L INCOLN TRAIL STATE LAKE

OTTER LAKE

PARIS EAST AND WEST LAKE
OARIS EAST AND WEST LAKE
PIERCE STATE LAKE

PIERCE STATE LAKE

LAKE SHABBONA
LAKE SPRINGFIELD
LAKE STDREY

LAKE STOREY
LAKE TAYLORVILLE
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APPENDIX TABLE K

were actually below the minimum detectable value of 1.0 mg/kg

LAKE NAME

VALUE

Chromium concentrations (ma/kq) in 273 sediment samples taken from 63 1111no1s lakes, summer 1979
alphabetically in order of increasing concentration.

Listing 1s arranged
A period (.) denotes missing value, and all values 11sted as 1 mg/ka

SITE LAKE_NAME SITE VALUE LAKE NAME ! SITE VALUE
CHAMNLL LAKC 1 . PAKADISE LAKE 3 1y WULF LAKE 3 24
PITTSFICLY CITY LAKE 3 . SPRING LAKE 1o 19 DEVILS KITCHEN LAKE 2 25
CRYSTAL LAKE 3 1 STEPHEN A FORBES LAKE 3 19 FOX LAKE i 25
CRYSTAL LaKE 3 2 LAKE SHABBOUNA - 1 20 FOX LAKE 2 25
CRYSTAL LAKE 1 4 CEDAR LAKE 1 20 HIGHLAND SILVER LAKE 1 25
GLADSTMRE LAKE 3 4 CEDAR LAKE 1 20 JCHNSON SAUK TRAIL LAKE 3 25
GLADSTUNE LAKL 3 4 CEUAR LAKE 2 20 KINKAID LAKE 3 25
CRYSTAL LAKE 1 5 CEDAR LAKE 2 20 LAKE BLOGMINGTGN. 2 25
CRYSTAL LAKE 2 5 DEVILS KITCHEN LAKE 3 20 LAKE NURPHYSBOURO 1 25
CRYSTAL LAKE 2 5 DIAMOND LAKE 2 20 LAKE OF EGYPT 2 25
LONG LE&RE 2 6 FOX LAKE 3 20 LAKE STOREY 1 25
LONG LAKE 2 7 HCRSESHOE LAKE L 20 LAKE VERMILICN 1 25
WOLF LAYE 2 8 HORSESHOE LAKE - 3 2 LONG LAKE 3 25
GLEN U JONES LAKE 3 9 HORS ESHOE LAKE 3 20 LONG LAKE 3 25
RIUN ) LAKE 3 9 JOHNSON SAUK TRAIL LAKE 2 20 MT STERLING LAKE [ 25
ROUND LAKE 2 10 JOHNSON SAUK TRATL LAKE™ = 2 20 MT STERLING LAKE 1 25
DIAMCID LAKE 3 1l KINKAID LAKE 3 20 UTTER LAKE 2 25
GLCN L JUNES LAKE 3 11 LAKE SARA 1 29 PARIS EAST AND WEST LAKE L 25
HIGHLALD STLVER LAKE 3 11 LAKE SHABBONA 3 20 PITTSFIELD CITY LAKE 2 25
LAKE uf EGYPT 3 ¥ LONG LAKE 3 2 RACCLCOUN LAKE L 25
RUUNI LAKe 3 11 MARION RESERVDIR ¢ 1 20 SPRING LAKE 1 25
CEDAR L AKE 3 12 MARION RESERVIIR 3 20 LAKE JACKSONVILLE 1 25
CEDAR LAKE 3 12 PIERCE STATE LAKE 3 20 LAKE MATTUON 1 25
CHANE' L LAKE 3 12 SAM DALE STATE LAKE 1 20 ANDERSON LAKE 1 26
DIAMCND LAKE 3 12 SPRING LAKE o 1 20 CANTON LAKE 1 . 26
LAKE 1 FGYPT 3 12 WASHINGTON COUNTY LAKE 1 20 DAWSON LAKE 1 26
OLNEY tAST FOFK RKLSERVOIRK ) 12 CRAB URCHARD LAKE 1 21 DAWSCN LAKE 2 26
PITTSFIFLD CITY LANE 3 12 DAnSON LAKE - 't 21 DOLAN LAKE 1 26
Q0L AN LAKE 3 13 DIAMOND LAKE 1 2 LAKE BLOOMINGTON 1 26
HIGHLAND STLVLK LAKL 3 13 FOX LAKE 3 21 LAKE DECATUR L 26
RJUND LAKE 2 14 HORS ESHOE LAKE Tt | 21 LAKE OF EGYPT 2 26
CEQAF L aKL 3 14 LAKE GEORGE 1 21 LAKE SHABBUNA 3 26
CEDAF LAKC 3 14 LAKE GEORGE 2 21 LAKE TAYLURVILLE 2 26
CHANMLL LAKE 2 14 LAKE MATTOON e 3’ 21 LONG LAKE 2 26
CHANNLL LAKF 3 13 LONG LAKE i 21 PARIS EAST AND WEST LAKE 1 26
HARRI 5 «JR5> LAKL 3 14 LONG LAKE ' 3 21 PIERCE SVATE LAKE 2 26
OLNEY rAST FOie VLSEEVOIR 1 14 SAM DALE STATE LAKE "™~ " 3 21 RACCCON LAKE 1 26
ROUND L AKE 1 14 SAM DALE STATE LAKE '3 21 SANGCHRIS LAKE 3 26
ROUND L AKE 2 14 STEPHEN A FORBES LAKE 3 21 SKUKIE LAGOONS 3 26
WASHINGTON COUNTY LAKE 3 14 CEDAR LAKG 2”7 22 SPRING LAKE 1 26
BANGS LAKE 1 15 CRAB QRCHARD LAKE 3 22 STEPHEN A FURBES LAKE 2 26
BANGS LAKE 3 15 DAWSON LAKE 2 22 VANDALIA CITY LAKE 1 26
BANGS LAKE 3 15 DAWSON LAKE N 3 22 WALNUT PUINT STATE LAKE 1 26
CHANMEL LAKE 2 15 DEVILS KITCHEN LAKE 1 22 WOLF LAKE 2 26
HARRTS 'URG LAKE 3 15 FOX LAKE , 2 22 LAKE BLOOMINGTON 2 27
LAKE SriadBONA 2 15 LAKE LE-AQUA-NA - A 22 JCHNSON SAUK TRAIL LAKE 1 27
MCLFA JSBORU MIW RESERVOIR 3 15 LAKE MURPHYSBORD 3 22 LAKE LE-AQUA-NA 1 21
OLNEY [AST FOPK RESERVOIR 3 15 LAKE OF EGYPT 1 22 LAKE MATTOUN 2 27
ROUND LAKE 1 15 LONG LAKE - 77 —— = 71 22 LAKE OF THE NOCDS 2 27
SANGCHR 15 LAKE 2 15 LONG LAKE 1 22 PARADISE LAKE 2 27
BANGS LAKF 1 16 PARADISE LAKE 3 22 PITTSFIELD CITY LAKE 2 21
CHANMNeL LAKE 1 167 ARGYLE LAKE ™~ - 1 23 RACCGON LAKE 2 27
DOLAN LAKE 3 15 DEVILS KITCHEN LAKE , 1 23 SAM PARR LAKE 1 27
GLEN U JONES LAKE 1 16 DOLAN LAKE 1 23 SILOAN SPRINGS LAKE 1 21
KINKATO LAKC 1 lo FOX LAKET —~~ ~—7%2 =7 -~ 23 SKOKIE LAGODONS 3 217
KINKAID LAKE 1 16 JOHNSON SAUK TRAIL LAKE 3 23 DEVILS KITCHEN LAKE 2 28
LAKE 3% IRGF 3 16 LAKE GEORGE N 1 23 JCHNSON SAUK TRAIL LAKE L 28
LAKE Si{ABBONA 1 16 LAKE GEORGE "~ hnmcainii Aa 23 LAKE DECATUR 1 28
PITISFIFLD CITY tAXE 3 16 LAKE LE-AQUA~NA 3 23 LAKE LE-ACUA-NA 1 28
RACCOON LAKE 3 16 LAKE MATTOON e 2 23 LAKE OF THE wOODS Z 28
ROUN) LAKE 1 16 LAKE RATTDON bl & 23 OTTER LAKE 1 28
ROUND LAKE 2 16 LAKE QF_ BGYPY : 23 PARADISE LAKE 2 28
WASHINGTIN COUNTY LAKE 1 16 LAKE SHABBONA =~ T TTTTYTT 23 PILRCE STATE LARE ¢ 28
GLEN O JONES LAKE 1 17 LAKE SHABBONA 2 23 SANGCHRIES LAKE 1 28
LAKE GEDRGE 3 T LAKE SHABBONA TreTTT 3Tt 23 STEPHEN A FORBES LAKE 1 28
LAKE SHABBONA 1 17 LAKE SHABBONA 3 23 STEPHEN A FORBES LAKE 1 28
LINCOLM TRAIL STATE LAKE 3 17 LINCOLN TRAIL STATE LAKE 1 23 ANDERSON LAKE 1 29
PLERCE STATE LAKE 3 17 LONG LAKE oot 3 23 CARLINVILLE LAKE 1 29
RACCUIN LAKE 3 17 MCLEANSBORO NEW RESERYVGIR 1 23 LAKE SARA 1 29
OLNEY FAST FORK RLCSERVOIR 3 17 MCLEANSBORO NEW RESERVOIR 1 23 LONG LAKE 2 29
BANGS LAKE 2 18 OTTER LAKE ~ 7 3" 23 P1ERCE STATE LAKE 1 29
BANGS LAKE 2 18 WOLF LAKE 3 23 LAKE SPRINGFIELD 1 29
CEDAK LAKE 3 18 DIAMOND LAKE ' i 24 LAKE BLOCMINGTON 1 30
CEDA¥ LAKE 2 18 HARRI SBURG LAKE T 1 24 LAKE MURPHYSBORO 1 30
CRAB LI-CHARD LAKE 3 18 HARRISBURG LAKE ! i 24 LAKE TAYLORVILLE 1 30
DEVILS KITCHEN LAKE 3 18 HIGHLAND SILVER LAKE 1 24 PARADI SE LAKE 1 30
O AMOD LAKL 2 18 LAKE BLOOMINGTON |~ "7~ 3 24 PARADISE LAKE 1 30
HORSESHUE LAKE 2 18 LAKE BLOOMINGTON 3 24 PITISFIELD CITY LAKE i 31
LAKE LE-a0UA-NA 2 18 LAKE MATTOON , 1 24 PITTSFIELD CITY LAKE 1 31
LAKE SHABBONA 1 18 LAKE HURPHYSBORO I I 24 PITTSFIELD CITY LAKE 1 31
LAKE SHAB3ONA 2 18 LAKE STOREY 1 24 STEPHEN A FORBES LAKE 2 3
ROUND LAKE 1 18 LAKE TAYLORVILLE 3 24 ~ARGYLE LAKE 1 32
SAM DALE STATEL LAKE 1 18 LAKE VERMILION T L- 24 LAKE LOU YAEGER 1 32
WASHENG TON COUNTY LAKE 3 18 LINCOLN TRAIL STATE LAKE 2 24 CANTON LAKE t 33
CEDAR LA&KE 1 19 LONS LAKE 1 24 PITISFIELD CITY LAKE 1 33
CRAB (Jr CHARD LAKE 3 19 LONG LAKE T N 24 PITTSFIELD CITY LAKE 2 33
DAWSHN LAKE 3 19 MARION RESERVOIR A 24 PITTSFIELD CITY LAKE 2 35
HORSESHOE LAKC 2 19 PLERCE STATE LAKE: 1 26 SKOKIE LAGOONS 1 46
LAKE LF=-AQUA-NA 3 19 RACCOON LAKE T T 24 SKOKIE LAGOUONS 1 51
MARINN RESERVUIR 3 19 SILOAM SPRINGS LAKE 1 24 SKOKIE LAGOONS 2 12
MCLEAMSBORO NEW RESERVOIR 3 19 VANDALIA CLTY LAKE i 24 SKOKIE LAGUONS 2 75
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APPENDIX TABLE L

alphabetically 1n order of increasing concentration,

Copper concentrations (mg/kg) tn 273 sediment samples taken from 63 I11inots lakes, summer 1979,

Listing 1s arranged

LAKE_NAME SITE  VALUE LAKE_NAME SITE VALUE LAKE_NAME SITE VALUE
SLADSTONF LAKE 3 3 LAKE SHABBONA 3 24 ANDERSCGN LAKL 1 34
SLADSTINT LAKE 3 7 LONG LAKE 2 24 ARGYLE LAKE 1 34
SLEN O JONES LAKE 3 8 SPRING LAKE 1 24 BANGS LAKE 1 34
WOLE LAKF 2 8 SPRING LAKE 1 2 BANGS LAKE 2 34
GLEN U JUNT, LAKD 3 9 CHANNEL LAKE 2 25 BANGS LAKE 3 34
HIGHLAND L ILVER LAKE ) 9 FOX LAKE 3 25 CEDAR LAKE 2 34
LAKE OF E£0YPT 3 15 LAKE MATTOCN 2 25 LAKE DECATUR L 34
HIGHLAND SILJFR LAKE [ 11 PIERCE STATE LAKE 2 25 LAKE DECATUR 1 34
JOLAN LAKL 3 12 DAWSON LAKE -z 26 LAKE JACKSONVILLE 1 34
LAKE OF 5721 2 12 UAWSUN LAKE .2 26 LAKE OF EGYPT 2 34
PIERLE STAlE LAKF 3 12 DAWSON LAKE i3 26 LAKE STOREY 1 34
WASHING T . COUNTY LAKE 3 12 FOX LAKE 3 26 MT STERLING LAKE 1 34
OLNEY EAST Tiwg FoSERVLLE L 13 HARK [ SBURG LAKE 1 26 ROUNC LAKE 2 34
BLNEY FAST S0 RESERVOLE L 13 HIGHLAND SILVER LAKE 1 26 SANGCHRIS LAKE 1 34
AASHING 10 CUURTY LAKE 3 13 HIGHLAND SILVER LAKE ™ = 1 26 LAKE LOU YAEGER 1 35
CRYSTAL LAKE 3 14 KINKAID LAKE 3 26 LAKE STOREY 1 35
MLAN L oiL 3 14 LAKE MURP HY SBORD T3 26 RCUND LAKE 1 35
LAKE GLI% T 3 14 LAKE TAYLORVILLE ~ - om0 26 BANGS LAKE 2 36
LAKE SHaf 1744 2 14 LONG LAKE 3 26 BANGS LAKE 3 36
PIERCE STAILC LAKT 3 14 PARADISE LAKE 2- 26 CANTON LAKE L 36
PITISFISLY CITY LAKL 3 14 PLERCE STATE LAKE  ~~ 2 26 CEDAR LAKE i 36
AASHINGT N CLUNIY Lan: 1 14 STEPHEN A FORBES LAKE 1 26 ROUND LAKE 1 36
CRAB GICHARD LAKE 3 15 STLPHEN A FORBES ‘LAKE. 1 26 CEDAR LAKE 1 3r
KINKALY LAKE 1 15 STEPHIN A FORBES LAKE Tt 26 CEDAR LAKE 1 37
OLNEY CAST Fimk KESERVGI- 3 15 CEDAR LAKE -2 27 LAKE OF EGYPT 2 37
CRAB URCHAKD LAKF 3 16 CHANNEL LAKE .. 3 21 SKOKLE LAGOONS 3 37
HARRIS PURG LAKE 3 1o CHANNEL LAKE PN S 27 SKUKIE LAGOONS 3 37
PITTSTIELDY CITY LiKE 3 16 DIAMOND LAKE 3 27 WOLF LAKE 3 37
PITTSFILLI CITY 1aXC 3 lo DIAMOND LAKE .3 21 CEDAR LAKE 3 38
SLEN i1 4305 LAKT t 17 LAKE LE-AQUA-NA E T 27 PITTSEIELD CITY LAKE 1 38
GLEN 1 JLNEL LAKE 1 17 OTTER LAKE .2 27 CRYSTAL LAKE 2 39
HARRIBJR s LIKE 3 L PIERCE STATE LAKE R 21 DIAMOND LAKE ! %0
KINKATD LAKF 1 17 PIERCE STATE LAKE =~ T T ° 27 DIAMCND LAKE L 40
RIUND LAK! 2 17 KACCOON LAKE . 3 27 WOLF LAKE 3 0
SAM DALL STATE LAKL 3 17 ROUND LAKE - ‘2 27 DIAMCND LAKE 2 4l
SAM DALL STATE LAKE 3 17 BANGS LAKE R 28 LAKC OLOUMINGTUN 2 “l
STEPHIN A4 FUFBLS LAKE 3 17 CEDAR LAKE ‘ 5 3 28 VANDALIA CITY LAKE 1 42
ULNEY FAST rink RESFRVOLY 3 13 CEJAR LAKE .3 28 CARLINVILLE LAKE 1 43
OEVILS KITCHEN LAKE 3 18 DAWSON LAKE -3 28 DIAMGND LAKE 2 43
HORSESHGT LA« 3 18 DEVILS KITCHEN LAKE | 2 28 VANDALIA CITY LAKE 1 «3
LAKE SHA3 'CMA 2 18 FOX LAKE 2 28 OTTER LAKE 1 44
CRYSTAL LAKE 3 19 HARRISSURG LAKE ~ - 1 28 CEUAR LAKE 1 45
HORS SOl LAKT 3 19 LAKE LE~AQUA-NA i 28 LAKE SARA 1 45
LAKE SEORSF 3 19 LAKE MURPHYSBQRD . ., i1 28 LAKE BLOOMINGTON 3 o7
PARADISE LAKE 3 19 LINCOLN TRAILSSTATE LURE * 3 28 PITTSFIELD CITY LAKE 2 7
SAM NALE STATF LAKE 1 19 incon TRAIL Fstare e 28 CRYSTAL LAKE 1 49
SAM DALE STATL LAKF 1 19 PARADISE LAKE ™ ™7 T YT 28 LAKE OF EGYPT 1 49
SANGCHR IS LKE 2 19 DAWSON LAKE P 29 LAKE BLOOHINGTUN 1 50
WASHING TON COU 1Y LAKE 1 19 DEVILS KITCHEN LAKE - 12~ 29 RACCCON LAKE ¢ 50
LAKE LE=A3UA=Ha 2 20 HORSESHOE L AKE e 29 RACCOON LAKE 2 50
LINCOLN THAIL STATE LAKF 3 2 LAKE MATTUON 2 29 LAKE BLOOMINGTON L 54
PARAIISE LAKLC 3 29 PARADISE LAKE R 29 LAKE OF THE WCODS 2 54
LAKE LE=ASUI-NA 2 21 ROUND LAKE -3 29 PITISFIELD CITY LAKE 1 54
CKAB URCAAKD LAKF 1 21 SILDAM SPRINGS LAKE L 29 PITISFIELD CITY LAKE 2 55
CHANNFL LAKE ) 22 CRYSTAL LAKE e 2= 30 SKOK IE LAGOONS 1 56
CHARMEL LAk 1 22 DAWSUN LAKC i 30 LAKE BLOOMINGTUN 2 58
CHANNE L LAKE 2 22 FOX LAKE i 30 SKOKIE LAGOONS 1 58
CHAR URCHARD LAKE 1 22 FOX LAKE - -1 30 LAKE BLOOMINGTON 3 60
DEVILS R(TCHEN LAKE L 22 FQX LAKE 2 30 LAKE OF EGYPT 1 60
DFVILS KITCHEN LAKE 3 22 HQRS ESHOE L AKE 1 30 LAKE UF THE WDODS 2 60
KINKAID LAKE 3 22 HORSESHOE LAKE™~ =~ - - 2*- 39 RACCCON LAKE 1 60
LAKE LF-8JUA=NA 3 22 JOHNSON SAUK TRAIL LAKE 2 30 PITTSFIELD CITV LAKE 1 61
LAKE MATTOUN 3 22 LAKE LE-AQUA-NA ' 1 30 PITISFIELD CITY LAKE 2 64
LAKE MATTUON 3 22 LAKE SARA - -1 30 PITTSFIELD CITY LAKE 2 64
LAKE SHABRUNA 1 22 LONG LAKE 2 30 MCLEANSBURO NEW RESERVOIR 3 74
LAKE SHABAONA 1 22 RACCOON LAKE 3 30 RACCOON LAKE 1 75
LAnE SHAB20JA 1 22 ROUND LAKE 3 30 LAKE SPRINGFIELD 1 7
LAKE SHABHONA 2 22 SAM PARR LAKE 1 30 SKOKIE LAGOONS ¢ 80
LAKL SHABBCMA 2 22 CEDAR LAKE 2 31 SKOKLE LAGOONS 2 83
LEnE SHABAGHA 3 22 CEDAR LAKE . 31 MCLEANSBCRO NEW RESERVOIR 3 85
LAKE SHAB3UNA 3 22 JOHNSON SAUK TRAIL LAKE 1 31 MCLEANSBORO NEW RESERVOIR 1 68
LAKE MATTUDY 1 23 LAKE VERMILION 1 31 SPRING LAKE 1 89
DLVILS KITLHLN LAXE 1 23 LAKF VERMILION S 31 MCLEANSBORO NEW RESERVOIR 1 93
LAKE GLORGE 1 23 MT STERLING LAKE I- 31 SPRING LAKE 1 %
LAKE GLURGE 1 23 ROUND LAKE 1 31 LONG LAKE 1 140
LAKE MA FTOCH 1 23 SANGCHRIS LAKE 3 31 PARIS EAST AND WEST LAKE 1 140
LAKE SHABAGAA 1 23 ARGYLE LAKE 1 32 PITTSFIELD CITY LAKE 1 140
LUNG LAKF 3 23 HORSESHOE LAKE 2 32 LONG LAKE 2 150
OTTER LAKF 3 23 JOHNSON SAUK TRAIL LAKE 1 32 LONG LAKE 3 150
PARADIST LAFE 2 23 JOHNSON SAUK TRAIL LAKE 2 32 LONG LAKE 3 157
STEPHEN A FURELS LAKE 2 23 LAKE MURPHYSBORD 1 32 LUNG LAKE 3 160
STEPHEN A FURBES LAKE 3 23 LAKE TAYLORVILLE 2 32 LONG LAKE 3 160
CRYSTAL LAKE 1 24 ROUND LAKE 2 32 PAKIS EAST AND WEST LAKE 1 160
DULAN LAKE 1 24 WOLF LAKE 2 32 LONG LAKE 1 170
UOLAN LAKE 1 24 CANTON LAKE 1 33 MARILN RESERVOIR 3 170
JUHNSUN SaUn TRALC LARE 3 24 CEDAR LAKE 2 33 LONG LAKE 1 190
JUHNSLN SAUK TRATL LAKE 3 24 LAKE TAYLORVILLE i 33 MARION RESFRVOIR s 190
LAKE GFDRGF 2 24 ROUND LAKE : 1 33 LONG LAKE t 200
LAKE GEORGE 2 24 SILOAM SPRINGS LAKE 1 33 LONG LAKE 2 280
LAXE MUPPHYSS0RN 3 24 WALNUT POINT STATE LAKE -1 33 MARION RESERVOIR 1 550
LAKE SHARBUNA 3 24 ANDER SON LAKE -1 34 MARICN RESERVOIR L 560
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APPENDIX TABLE M.

Lead concentratons {mg/kg} in 273 sediment samples taken from 63 [1linois lakes, summer 1979

were actually below the minimum detectable concentration of § mg/kg.

increasing concentration

A1l values listed as 5 mg/kg

Listing is arranged alohabetically 1n order of

LAKE NAME SITE VALUE LAKE_NAME SITE VALUE LAKE NAME SITE VALUE

GLADSTUNE LAKE 3 5 CRAB OPCHARD LAKE - 1 40 HORS ESHOE LAKE 1 50
SLADSTUNE LAKE 3 5 DAAS ON LAKE i 40 LAKE BLOGMINGTON 1 50
PITTSFIZLy CITY LAKE k] 10 ODAWSON LAKE i 40 LAKE LUU YAEGER 1 SC
PITTSFIELD CITY LAKE 3 10 DANSON LAKE 2 40 LAKE MURPHYSBORD 1 50
PITTSFLELY CITY LAKE 3 10 DAnSON LAKE 2 40 LAKE MURPHYSBORO 3 50
SANGCHR IS LAKE 2 10 DEVILS KITCHEN LAKE 1 40 LAKE OF EGYPT 1 50
GLEN U JONES LAKF 3 20 DGLAN LAKE 1 40 LAKE OF THE w00DS 2 50
GLEN D JUIFS LAKE 3 20 GLEN U JONES LAKE 1 40 LAKE OF THE wWOODS 2 50
HIGHLAND SILVER LAKE 3 0 20 HARR I SBURG LAKE. | P PR %0 LAKE SARA 1 50
HIGHLAND >ILVFR LAKE 3 20 HIGHLAND serzn 1 40 LINCOLN TRAIL STATE LAKE 1 50
LAKE GEORSGE i 20 HIGHLAND sulv!a \3 R 40 MCLEANSBORU NEW RESERVOIR 1 50
LAKE GEORGE 2 2077 JOHNSON $AUK THRA T T o RACCOON LAKE 1 S0
LAKE EBRGE 3 20 JUHNSON SAUK IRAIL , 40 RACCOON LAKE ) 2 50
LAKE GLGPSE 3 20° JOHNSON SAUK TRAIL® I&E‘ T 40 SAM PARR LAKE L 50
LAKE LE-=-AJUA=NA 2 20 KINKAID LAKE 3 40 SPRING LAKE 1 50
LAKE LE-43UA-NA 3 20 KINKAID LAKE 3 40 SPRING LAKE 1 50
LAKE GF £3YP1 3 20 LAKE BLOOMINGTON ™ ~ °~ rr - 40 STEPHEN A FOKBES LAKE L 50
LAKE SHAbROMA 2 20 LAKE BLOOMINGTON . o2 40 STEPHEN A FURBES LAKE 1 50
OLNEY LAST FO"k RESERVGIR 1 20 LAKE BLOOMINGTON. . 3 . 40 FOX LAKE 1 60
OTTER LAKE 3 20° LAKE BLOOMINGTOR ™~ -~ -3 - 40 HCRSESHOE LAKE 2 60
SILOA* SPRING> LAKE i 20 LAKE DECATUR - AN 40 HORSESHOE LAKE 2 60
SILOAM 520 INUS LAKE i 20 LAKE DECATUR ! S 40 LAKE MURPHYS BORD 1 60
WASHIL T CUUNTY LAKE 3 20 LAKE LE-AQUA-NA "™~~~ "~ ¥ - 40 RACCCON LAKE 1 60
WASHINGTL Y LD JMTY LAKL 3 20 LAKE MATTODN / ¥ 40 FOX LAKE 1 70
ARGYLE LAKET ! 30 LAKE MATTOON i 40 FOX LAKE . 3 70
ARGYLE LAKE 1 30 LAKE MATTOON ) —2 - 49 HORSESHOE LAKE i 10
CRAB OF (HARL LARt 3 30 LAKE MATTOON , 2 40 LUNG LAKE 1 70
CRAF UKCHARD LARE 3 30 LAKE MURPHYSBORO 3 40 LONG LAKE 1 70
DAWSUM LARF 3 30 LAKE OF EGYPT ~ 7~ ™~ I S 40 LONG LAKE 2 70
DAWSU" L AKE 3 30 LAKE OF EGYPT o2 40 SKOK [E* LAGOUNS 3 10
DEVILS KITCHLY LAWE 3 30 LAKE OF EGYPT ' 2 40 SKOKIE LAGOONS 3 70
DEVILS KITCHEY LAKE 3 30 LAKE SARA =~ ~ o T 40 FOX LAKE 2 80
DULAN LAKYF 3 30 LAKE SHABBONA 1 40 FOX LAKE 2 80
DILAN LAK® 3 30 LAKE SHABBONA Y 40 FOX LAKE 3 80
GLEN U JOVES LAKF i 30 LAKE SHABBUNA r - 40 LONG LAKE L 80
HARRISNURG LARL 3 30 LAKE SHABBONA 2 40 LONG LAKE 1 80
HORSESHII  LAKL 3 30 LAKE SHABBONA 2 40 LONG LAKE 2 80
HORSESHCE LAKL 3 30 LAKE SHABBONA % * 40 LONG LAKE 3 80
JOHNSON 5AUK TRATL LAKE 1 30 LAKE SHABBONA 3 40 LONG LAKE 3 80
JOHNSUN SAUK TRAIL LAKE 3 30 LAKE SHABBONA 3 40 LONG LAKE 3 80
JOHNSON SAUK TRAIL LAKE 3 30 LAKE SPRINGFIELD “”“‘:f‘”“1" : 40 ROUND LAKE 3 80
KINKAID LAKE 1 30 LAKE STOREY , R 40 LONG LAKE 3 83
KINKAT) LAKE 1 30 LAKE STOREY % » ¥ 40 RCUND LAKE 2 90
LAKE GENRGE 1 30 LAKE TAYLORVILLE ~——~ ™ 7 40 LEDAR LAKE ¢z 100
LAKE GEU<SE 2 30 LAKE VERMILION s e 40 CEDAR LAKE 3 100
LAKE LE-AQUA-NA 3 30 LAKE VERMILION . .d 1 40 CEDAR LAKE 3 100
LAKE LE-aJUA~NA 1 30° LINCULN TRAIL-STATESC lwf""‘z 40 CEDAR LAKE 3 100
LAKE LE=ACUA-"A 2 30 MARION RESERVOIR 40 ROUND LAKE 3 100
LAKE MATTL S 3 30 MARION RESERVOIR 7 1 40 CEDAR LAKE 3 110
LAKE MATILUN 3 30 MCLEANSBORD NEW RESERV I‘” S - 40 CHANNEL LAKE 1 110
LAKE CF EGYPT 3 30 MCLCANSBORO NEW RESERVOIR™ 3 40 CHANNEL LAKE 1 110
LAKE ShABGONA 1 30 MCLEANSBORO NEW RESERVOIR. 3 «0 CHANNEL LAKE 2 110
LAKE SHABBONA 1 30 OTTER LAKE 1 40 ROUND LAKE 2 110
LAKE SHABJONA 3 30 PARADISE LAKE . 1 40 CEDAR LAKE 1 120
LAKE TAYLORVILLE 2 30 PARADISE LAKE ) 1 40 CEDAR LAKE 2 120
LAKE TAYLJRVILLE 3 30 PARADISE LAKE - T 40 CHANNEL LAKE 2 120
LINCOLN TR&IL STATE LAKL 3 30 PARADISE LAKE . 3 40 CHANNEL LAKE 3 120
LONG LAKE 2 30 PARADISE LAKE 3 .40 CHANNEL LAKE 3 120
LONG LAKE 2 30 PARIS EAST AND WEST,LAKE™™ T 40 UDIAMOND LAKE 3 120
LONG LAKE 3 30 PARIS EAST AND WESH LAKE 1 40 ROUND LAKE L 120
LONG LAKE 3 30 PLERCE STATE LAKE 1 42 ROUND LAKE 1 120
MARION RESERVUIR 3 30 ©  PIERCE STATE LAKE ~ 737 R | ’ 40 ROUND LAKE 2 120
MARION RESERVOIR 3 30 PIERCE STATE LAKE 2 40 WOLF LAKE 2 120
MY STEPLING LAKE 1 30 PITTSFIELD CITY LAKE { 40 CEDAR LAKE 1 130
MT STEWLING LAKE 1 30 PITTSFIELD CITY LARE wil 40 CEDAR LAKE 1 130
OLNEY EAST FORK RESERVOIR 1 30 PITTSFIELD CITY LAKE DY 40 CEDAR LAKE 1 130
OLNEY EAST FOPK RESERVOIR 3 30 PITYSFIELD CITY LAKE 1 40 CEDAR LAKE 2 130
OTTER 1| AKT 2 30 PITTSFIELD CITY LAKE "~ - 40 DIAMOND LAKE 3 130
PARADISE LAKL 2 30 PITISFIELD CITY LAKE H 40 RGUND LAKE 1 130
PIERCE STATE LAKE 2 30 PITTSFIELD CITY LAKE g; 40 ROUND LAKE 1 130
PIERCE STATE LAKE 3 30 RACCOON LAKE - : 40 BANGS LAKE 1 140
PIERCE STATE LAKE 3 30 RACCOON LAKE 1. 3 40 CEDAR LAKE 2 140
PITTSFIELD CITY LAKE 2 30 RACCOONWLAKE :,5,-'s 8 3 40 SKOKIE LAGOCNS 1 140
SAM DALE STATE LAKE 3 307 ROUND KAKE& LA § 40 SKOKIE LAGOUNS 1 140
SAM DALF STATE LAKE 3 30 SAM DALE STATE_LARE, _ iy A 40 WOLF LAKE 3 140
SANGCHRIS LAKE 1 30 SAM DALE STATE EMETT T Y 40 CRYSTAL LAKE F 150
SANGCHR [5 LAKE 3 30 SPRING LAKE ﬁl: 1 40 CRYSTAL LAKE 2 150
SPRING LAKE 1 30 STEPHEN A" FORBES LANE "2 - 40 DIAMOND LAKE 1 150
STEPHLN A FORRES LAKE 3 30 STEPHEN A FORBES‘LAKE 2 40 UIAMOND LAKE 1 150
STEPHEN A FOREES LAKE 3 30 VANDALEA CITY LAKE - Iy 40 WGLF LAKE 3 150
AASHINGTIN COUNIY LAKE 1 30 VANDALIA CITY LAKE - " 1 40 CRVSTAL LAKE 1 160
WA SHINGTON CUUNTY LAKE 1 30 WALNUT POINT STATE LAKE 1 40 D IAMOND LAKE 2 160
LAKE JACKSONVILLE 1 33 WILF LAKE 2 40 DIAMOND LAKE 2 160
OLNEY-EAST FORK KESERVOIR 3 33 CRYSTAL LAKE 3 50 BANGS LAKE ¢ 170
LAKE BLOOMINGTON 2 36 CRYSTAL LAKE s 3 50 CRYSTAL LAKE 1 170
ANDERSON LAKE 1 40 DEVILS KITCHEN LAKE " i 50 BANGS LAKE 1 180
ANDERSON LAKF 1 40 DEVILS KITCHEN LAKE - 2 50 BANGS LAKE 2 180
CANTON LAKE 1 40 DEVILS KITCHEN LAKE 2 . 50 BANGS LAKE 3 210
CANTON LAKE 1 40 OOLAN LAKE [ 50 BANGS LAKE 3 220
CARLINVILLE LAKE 1 40 HARRISBURG LAKE M U 50 SKOK1E LAGOONS 2 240
CRAR ORCHARD LAKE 1 40 HARRISBURG LAKE ! 1 50 SKOKIE LAGOONS 2 250



APPENDIX TABLE N.

n order of 1ncreasing concentration.

Iron concentrations (mg/kg} 1n 273 sediment samples from 63 I11inois lakes, summer 1979

Listing 1s arranged alphabetically

LAKE NAME SITE VALUE LAKE NAME SITE VALUE LAKE NAME SITE VALUE
CRYS1AL Lawy 3 4300 CRAB OKCHARD LAKE 3 24000 LAKE BLOOMINGTUMN 1 31000
GLADSTUNE EANC 3 4629 UAWSUN LAKE . 3 24000 LAKE BLOOMINGTON 2 31000
CRYSTAL LAKL 3 4709 D IAMOND LAKE 1 24000 LAKE MATTOON 2 31000
GLADSTCHE LAKE 3 6899 DIAMOND LAKE 2 24000 LAKE STOREY i 31000
CRYSTAL L\KE 1 9000 ULAMUND LAKE 2 24000 LAKE VERMILION 1 31000
CRYSTAL LAKE 2 4300 HURSE SHOE L AKE T3 24000 PIERCE STATE LAKE t 31000
LONG LAKE 2 9390 HORS ESHOE L AKE 3 24000 PIERCE STATE LAKE 2 31000
CRYSTAL LAKr 2 9500 LAKE SHABBUNA 2 24000 SANGLHRIS LAKE 3 31000
CRYSTAL LAKE 1 9600 LAKE SHABBONA o 3 24000 WASHINGTGN CLUNTY LAKE 1 31000
WOLF Akr P 9800 LINCOLN TRAIL STATE LAKE 3 24000 CRAB ORCHARD LAKE L 32000
LCNG LaKL 2 11090 KACCOON LAKE 2 24000 DAWSON LARE 1 32000
HIGHLAN )Y SILVIR LARL 3 13990 KUK LE LAGOONS R | 24000 HUR SE SHOE LAKE 2 32000
RUUND LAKE 2 13090 SKOKIE LAGOONS : 3 24000 LAKE DECATUR i 32000
CHANNEL LAK! 1 14202 SYEPHEN A FORBES LAKE~ @ ~— 3 24000 LAKE VAYLORVILLE 2 32000
LAKE OF E,YPT 3 14000 CEDAR LAKE "]l 25000 PARTS EAST AND WEST LAKE 1 32000
PITTSFILLYD CITY LAKE 3 14200 CEDAR LAKE e Y .. 45000 SKOKIE LAGOONS 2 32000
LHANNEL LKt 3 15000 CEDAR LAKE ' TR ~ %000 VANDALIA CITY LAKE 1 32000
SLEN Qg iES LAKC 3 15000 OTAMOND LAKE g #1 25000 CARL INVELLE LAKE 1 33000
HIGHL AN S1iVER LAKE 2 15090 HARR LSBURG LAKE h T3 25000 DEVILS KITCHEN LAKE 3 33000
PITISI[£L) LITY LAKE 3 15000 KINKAID LAKE 1 25000 HOR SESHOE LAKE 1 33000
PITT31 [FLw JITY LAKE 3 15909 LAKE MATTOON 3 25000 HORSESHOE LAKE 2 33000
SANGE ir 1. LAKS 2 15000 LAKE MATTOON 3 "25000 LAKE DECATUR 1 33000
CEDAZ LKL 3 16000 LAKE SHABBONA 1 25000 LAKE STOREY 1 33000
CEDAR LAKL 2 15000 LONG LAKE 3 25000 SAM DALE STATE LAKE 1 33000
CHANNLL LAKF 1 16000 LONG LAKE R 25000 SILOAM SPRINGS LAKE 1 33000
CHANNTL LKL 2 16000 SKUKIE LAGUONS 1 25000 SPRING LAKE 1 33000
CHANNFL LAKE 2 16000 DAWSON LAKE 2. 26000 WALNUT POINT STATE LAKE 1 33000
CHANNEL LK. 3 16000 DAWSON LAKE - 26000 CRAB URCHARD LAKE 1 34000
FUX {aKe 1 16000 HARRI SBURG LAKE 3 26000 QEVILS KITCHEN LAKE 3 34000
FUX {AKF 10 16009 JOHNSGN SAUK TRAIL LAKE M 2 26000 DOLAN LAKE 1 34000
FOX LAKF 3 16000 LAKE GEORGE N 26000 LAKE BLOOMINGTUN 1 34000
SLEN {1 JGVF> LAKL 3 16000 LAKE GEORGE 1 26000 LAKE SARA 1 34000
LAKE OF EoYPT 3 16000 LAKE SHABBONA 2 26000 LAKE TAYLORVILLE 1 34000
PIERCL ~STATE LAKE 3 16000 LAKE SHABBONA - Ty "T26000 LINCULN TRAIL STATE LAKE 1 34000
CEDAP LaKL 3 17900 LAKE SHABBONA 3 26000 RACCOON LAKE I 34000
CEDAR LAKL 3 17000 LUNG LAKE . 1 26000 RALCOON LAKE 1 36000
YLAMOND LAKE 3 17000 LUNG LAKE i 3 26000 SAM DALE STATE LAKE 1 34000
DIAMOND LAKE 3 17000 MCLEANSBORO NEW RESERVOIR 3 26000 SANGCHRIS LAKE 1 34000
FDX LARE 2 17900 SAM DALE STATE LAKE 3 26000 SPRING LAKE 1 34000
FOX | A¥F 3 17000 LAKE SHABBONA : T T 26330 LAKE JACKSONVILLE 1 34660
LAKE SHAUHUMA 2 17000 LONG LAKE 3 26330 LAKE SPRINGFIELD 1 34660
PLERCE STATE LAVF 3 17099 CEDAR LAKE L2 27000 CANTON LAKE 1 35000
ROUNIS LAKF 3 17900 DAWSON LAKE ~ T T 27000 JCHNSON SAUK TRAIL LAKE 1 35000
RQUND (4KE 5 17003 LAKE TAYLQGRVILLE 3 27000 LINCOLN TRAIL STATE LAKE 2 35000
FOX LAKE 2 18900 LONG LAKE Pl 27000 LONG LAKE 3 35000
ROUND L AKL 1 16000 LONG LAKE R 27000 GTTER LAKE 1 35000
SPPING LARE 1 182300 OLNEY EAST FURK RESERVOIR: 3 27000 PARADISE LAKE 1 35000
SPRING LAKL 1 13000 SAM DALE STATE LAKE .3 . 27000 PARADISE LAKE 1 35000
WOLF LAKE 2 18000 JUHNSUN SAUK TRAIL LAKE™ "3 28000 SAM PARR LAKE 1 35000
BANGS LAKS 1 19000 JOHNSON SAUK TRAIL LAKE 3 28000 SILOAM SPRINGS LAKE i 35000
DOLAN L aKS 3 19000 LAKE BLOOMINGTON < 3 28000 VANDALIA CITY LAKE 1 35000
00LAN LAKE 3 19000 LAKE GEORGE B 2 T 28000 GLEN O JONES LAKE 3 36000
ROUND L Ak & 1 19000 LAKE GEORGE 2 28000 LAKE OF THE WUODS 2 36000
ROUND LAKE 1 19000 LAKE MURPHYSBORO 3 28000 PITFSFIELD CITY LAKE 2 36000
ROUND LAKE 2 19000 LAKE SHABBONA KN 28000 ARGYLE LAKE 1 37000
WASHINGTON COUNTY LAKE 3 19000 LUNG LAKE 2 28000 JCGHNSON SAUK TRAIL LAKE 1 37000
AASHINGTOY COUNTY LAKE 3 19000 LONG_ LAKE 3 28000 LAKE OF THE WUODS 2 37000
20UNN LAKE 2 19330 MY STERLING LAKE , 7~ 71~ 28000 MARION RESERVOIR 1 37000
PARADIST LAKT 3 19400 MY STERLING LAKE “ 1 28000 MCLEANSBORO NEW RESERVOIR 1 37000
BANLS L AKE 3 20000 SKUKIE LAGOONS 1 28000 MCLEANSBORO NEW RESEPVUIR 1 37000
BANGS L AKE k] 20000 OLNEY EAST FORK RESERVOIR 3 28330 DOLAN LAKE 1 38000
LAKE SHAR30 A 1 20000 LARE BLOOM INGTON 3 29000 KINKAID LAKE 3 38000
RUUMY L AKE 1 27000 LAKE MATTOUN . 2 29000 LAKE LOU YAEGER 1 38000
ROUND LAKL 2 20000 LAKE MURPHYSBORD T T3 "1 T2%000 LAKE SARA i 38000
WOL! LAKL 3 20000 LAKE SHABBONA v 3 29000 STEPHEN A FORBES LAKE 2 38000
AOLF LAKL 3 20000 MARION RESERVOIR . 3 29000 STEPHEN A FORBES LAKE 2 38000
BANGS LAKE 1 21000 OTTER LAKE T 2 729000 LAKE OF EGYPT 2 39000
LAKE GFOSSC 3 21000 PARADISE LAKE .2 29000 PITISFIELD CITY LAKE 2 39000
LAKF LE-A"JJA~NA 2 21000 PIERCE STATE LAKE .l 29000 CANTON LAKE 1 40000
LAKE LF-AQUA=NA 3 21000 PIERCE STATE LARE 2 29000 MARION RESERVOIR 1 40000
LAKE SHAL3ONA 1 21000 RACCOON LAKE . 2 29000 PYTTSFIELD CITY LAKE 2 40000
OLNEY EAST FORK RLSERVDIR 1 21000 SKOKI € LAGOONS a2 29000 STEPHEN A FORBES LAKE 1 40000
OTTER LAKS 3 21000 LAKE MATTOON 1 29660 STEPHEN A FORBES LAKE 1 40000
PARADIST LAKE 3. 21000 LAKE VERMILION 1 29660 ARGYLE LAKE 1 41000
RACCOON LAKE 3 21000 DAWSON LAKE 1 30000 LAKE MURPHYSBORD 1 41000
RACCUON LAKE 3 21000 HIGHLAND SILVER LAKE ! 30000 PITTSFIELD C1TY LAKE 2 41000
BANGS LAKL 2 22000 KINKAID LAKE P | 30000 KINKAED LAKE 3 42000
LAKE LE-20UA-NA 3 22000 LAKE BLOOMINGTON 2 30000 LAKE MURPHY $BURO 1 42000
LONG LAKE 1 22000 LAKE LE-AQUA-NA M} . 30000 LAKE OF EGYPT 2 42000
OLNEY EAST FURK RESERVOIR 1 22000 LAKE LE-AQUA-NA 1 _i 30000 PITTSFIELD CITY LAKE 1 42000

TEPE 22000 LAKE MATTOOM "7 Tt »eooo PITTSFIELD CITY LAKE 1 43000
gAiZ;_tA:EFDRBES Laxe 3 23000 LONG LAKE 2 30000 PITISFIELD CITY LAKE 1 43000
JOHNSON SAUR TRAIL LAKE 2 23000 MARTON RESERVIIR ‘3 30000 DEVILS KITCHEN LAKE 1 44000
LAKE GFURSE 3 23000 MCLEANSBORO NEW RESERVDIR 3 30000 LAKE OF EGYPT 1 44000
LAKL LE-AJUA-NA 2 23000 PARAVISE LAKE 2 30000 LAKE OF EGYPT 1 40000
WASHINGTCN CUUNTY LAKE 1 23000 PARTS EAST AND WEST LAKE 1 30000 PITTSFIELD C1TY LAKE 1 46000
CEDAR LAKL 1 24000 GLEN O JONES LAKE 1 30660 HARR ISBURG LAKE 1 47000
CEDAR LAKE 1 24000 ANDERSON LAKE R ! 31000 FARRISBURG LAKE 1 48000
CEDAR LAKEC 2 264000 ANDERSON LAKE - 1 31000 DEVILS KITCHEN LAKE I8 50000
CEDAR LAKE 2 24000 HIGHLAND SILVER LAKE 1 31000 DEVILS KITCHEN LAKE 2 52000
CRAS ORLHARD LAKE 3 24000 HUHSE SHOE LAKE 1 31000 DEVILS KITCHEN LAKE 2 55000
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APPENDIX TARLE 0.

alphabetically in order of increasing concentration.

Manganese concentrations (mg/kg) in 273 sediment samples from 63 1111nois lakes, summer 1979

Listing 15 arranged

LAKE NAME SITE VALUE LAKE NAME SITE VALUE LAKE NAME SITE VALUE
SLAUSTINE LAKE 3 170 VLAMUND LAKE 2 760 GLEN O JONES LAKE 3 1200
GLAOSTCNE LAKE 3 220 RUUND LAKE 2 767 JGHNSON SAUK TRAIL LAKE 1 1200
CRYSTAL LAKE 3 340 LAKE LE-AQUA-NA 1 770 JOHNSON SAUK TRAIL LAKE 3 1200
HIGHLAN) 3ILVEF LAKE 3 360 LAKE SHABBONA 3 770 LAKE SHABBUNA 2 1200
CRYSTAL LAKE 3 360 RUUND LAKE 1 770 LAKE STOREY 3 1200
HIGHLANJD SILVER LAKL 3 360 KOUND LAKE 2 770 LAKE STOREY 1 1200
LAKE UF EGYPT 3 360 BANGS LAKE 3 780 LAKE MATTOON 1 1233
PARADLSC LARE 3 360 CEVAR LAKE - - "2 780 DAWSON LAKE 1 1300
BITTSFICLD ZITY LAKE 3 379 RACCOON LAKE 3 780 LAKE JACKSONVILLE 3 1300
PARAODISF LAKE 3 380 BANGS LAKE 2 790 LINCOLN TRAIL STATE LAKE 2 1300
SPRING LVKE . 1 400 CHANNEL LAKE - 1 790 PIERCE STATE LAKE 1 1300
SPRING LAKE 1 400 FOX LAKE - 3 790 PITTSFIELD CITY LAKE 1 1300
LAKE CF FoYP) 3 420 LAKE BLOOM INGTON 1 750 PITTSFIELD CITY LAKE 2 1300
PITISIT LY CITY LAKE 3 429 LAKE VERMILION - Tl 790 PITTSFIELD CITY LARE 2 1300
PITTSHIELD CITY LAKF 3 420 STEPHEN A FORBES LAKE 3 750 SAM DALE STATE LAKE 3 1300
SANGCHRIS LAKE 2 430 LEDAR LAKE ‘ 1 800 CANTON LAKE 1 1400
CRY3TAL LAKE 2 440 CEDAR LAKE D | 800 DEVILS KITCHER LAKE 3 1400
CRYSTAL LAKE 1 450 PARADISE LAKE 1 802 HIGHLAND SILVER LAKE L 1500
CRYSTAL LAKE 1 460 CEVAR LAKE 1 410 HUR SESHNE LAKE 1 1400
CRYSTAL LAKFE 2 460 CHANNEL LAKE o : 3 810 HORSESHGE LAKE 2 1400
LUNG LARF 2 460 FOX LAKE 3 810 LAKE SPRINGFIELD 1 1400
OTTER LKL 3 470 LAKE BLOOMINGTON 1 810 LINCOLN TRAIL STATE LAKE 1 1400
LAKE LE-AQUA-NA 2 500 STEPHEN A FORBES LAKE 3 810 PIERCE STATE LAKE 2 1400
PIEGCH STATE LALE 3 523 WOLF LAKE PN 3 810 PITYSFIELY CITY LAKE 2 1420
LAKE Le-\dua-ta 2 527 LAKE BLUOMINGION 2 820 STEPHEN A FORBES LAKE 2 1400
ROUNT L AKE 2 530 LAKE SHABBONA  ~ ) 1 829 WALNUT POINT STATE LAKE 1 1400
LONG | AKF 2 540 FOX LAKE - 2 830 ULEN O JONES LAKE 3 1500
SKOK1E LAGCCNS 1 540 LUNG LAKE 3 830 HIGHLAND SILVER LAKE 1 1500
LAKE LL-3AJUA=NA 3 550 CEDAR LAKE il 833 LAKE MATTQON i 1500
SKOKTE LAGGUNS 3 550 CHANNEL LAKE 3 840 MCLEANSBORO NEW RESERVUIR 3 1500
WOLF Lin= 2 550 LAKE GEORGE 1 840 PEERCE STATE LAKE 1 1500
LONG LAK"™ 3 560 LAKE GEORGE ) i 840 SAM DALE STATE LAKE 1 1500
SKORIE L ALUCNS 1 560 PARADISE LAKE . 1 840 SANGCHRIS LAKE 1 1500
SKOKIE LaGLLYS 3 560 WOLF LAKE .o~ 3 840 DOLAN LAKE 1 1600
LAKE LL-AYUA-NA 3 570 CEJAR LAKE ) - 2 850 LAKE LOU YAEGER 1 1600
LONG LAKE 3 573 CHANNEL LAKE 1 850 PITTSFIELD CITY LAKE 1 1600
CEDA? LaKT 3 580 CHANNEL LAKE . 12 850 PITISFIELD CITY LAKE 2 1600
LAKF LFORGE 3 580 FOX LAKE T 2 850 SAM DALE STATE LAKE 1 1600
LGNG LAKE 1 580 BANGS LAKE L | S 860 SAM DALE STATE LAKE 3 1600
AT STERLING Lax{ 1 580 ANDERSON LAKE ™™ ~ 7 =777 — 7 aro STEPHEN A FDRBES LAKE 2 1600
MT STERLING LAKL 1 580 ANUERSON LAKE .. .1 870 VANDALIA CITY LAKE 1 160C
HORSESHOE LAKE 3 590 CHANNEL LAKE R 4 870 DOLAN LAKE 1 1700
PIEPCE STATE LAKE 3 600 LAKE SHABBONA 1 870 HORSESHDE LAKE 1 1700
WASHINGT O Y COUNTY LAKE 3 620 CEDAR LAKE 2 880 HORSESHOE LAKE 2 1700
CEDAKF LAKE 3 630 FOX LAKE 1 880 LAKE MURPHY SBORO 3 1700
HORSESHOL LAKE 3 630 FOX LAKE 1 880 LAKE SHABBONA 2 1700
CEDAR LAKE 3 640 LAKE SHABBONA 2 890 LAKE SHABBONA 2 1700
LONG LAKE 3 643 LAKE TAYLORVILLE - 1 920 PITTSFIELD CITY LAKE 1 1700
LONG LAKE 2 650 SILOAM SPRINGS LAKE 1 920 VANDALIA CITY LAKE 1 1700
MARION RFSERVOLP 3 650 LAKE DECATUR . 1 950 HASHINGTUN COUNTY LAKE 1 1700
MAR[NYN 2t SEPVUIR 3 650 LAKE SHABBONA - ¥ 3 950 LAKE SHABBONA 1 1767
CEDAR LAXe 3 660 LAKE SHABBONA cF 3 950 LAKE OF EGYPT 2 180C
LONG LaKE 2 660 LUNG LAKE 3 950 MCLEANSBGRU NEW RESERVOIR 3 1830
PARADISE LAKE 2 660 JOINSON "SAUK TRATL LAKE - =2 960 OTTER LAKE 1 1800
LAKE GLUKGE 2 680 OTTER LAKE N - 2 960 RACCCON LAKE 1 1800
SANGCHETS LAKL 3 680 DOLAN LAKE . ’ 3 970 SPRING LAKE 1 1800
WASIINGT 4. COUNTY LAKL 3 680 JOHNSUN SAUK TRATT TARE™ ~ "3 970 SPRING LAKE 1 ,1800
LONG LAKE 1 690 LAKE OF THE wW0ODS, . 2 970 CRAB ORCHARD LAKE 3 1900
ROUND LAKE ¢ 699 JOHNSON SAUK TRARU LAKE., 2 980 CRAB ORCHARD LAKE 3 1900
RUUND LAKE 3 690 CARLINVILLE LAKE ™ R T 990 LAKE SHABBONA 1 1900
DIAMOID LAKE 3 700 DAWSON LAKE 3 990 RACLGUN LAKE t 1900
LAKE #LOSTHINGTON 2 700 DOLAN LAKE 3 990 SAM PARR LAKE 1 1900
RACLOUM LAKF 3 700 GLEN O JONES LAKE . " 990 LAKE MURPHYS BOROD 3 2000
ROUNU LAKE 1 700 LAKE . DECATUR 1 990 PITTSFIELD CITY LAKE 1 2000
BANGS LAKE 1 710 LAKE OF THE %0O0DS 2 990 STEPHEN A FURBES LAKE 1 2000
SKCKIC LAGOONS 2 710 SILDAM 'SPRINGS LAKE = — 1 990 KINKAID LAKE 3 2200
LAKE SHAYAONA 3 720 CEDAR LAKE : 2 1000 ULNEY EAST FORK RESERVOIR 1 2300
PARADISE LAKE 2 720 GLEN O JONES LAKE 1 1000 LAKE SARA 1 2400
ROUND LARS 3 720 HARRISBURG LAKE "~ =" '~ 3 1000 LAKE SARA 1 2500
BANGS L\KE 2 730 LAKE MATTOON . 2 1000 LAKE MURPHY ,3URD L 2600
DIAMOND LAKE 2 730 LAKE MATTOON 2 1000 STEPHEN A FURBES LAKE L 2600
DIAMOND LAKE 3 730 LAKE OF EGYPT ] 1000 WASHINGTCN COUNTY LAKE 1 2600
LAKE GFORSGE 3 730 RACCOON LAKE 2 1000 CRAB URCHAKD LAKRE 1 2700
LAKE LE-ACUA~NA 1 730 DAWSON LAKE 1 1100 MARICN RESERVOIR 1 2700
LONG LaKE 3 730 DAWSON LAKE ~ Tt 2 1100 HARR ISBURG LAKE 1 2800
ROUND LAKE 1 730 DAWSON LAKE 3 1100 MARICN RESERVOIR 1 2800
DIAMOND LAKE 1 740 DEVILS KITCHEN LAKE 3 1100 CRAB URCHARU LAKE 1 2900
LAKE hLUUMINGTUN 3 740”7 HARRISBURG LAKE ~ = ° "7777 37 1100 OLNEY EAST FORK RE SERVDIK 1 2900
LAKE MATTOON 3 740 JOHNSON SAUK TRAIL LAKE 1 1100 HARKISBURG LAKE 3 3000
LAKE TAVLIRVILLE 3 740 ,  LAKE TAYLORVILLE v 2 1100 KINKALD LAKE 3 3000
LONG i AKL 1 140 OLNEY EAST FORK RESERVOIN "3 1100 LAKE MURPHYSBORO 1 3000
SKOKIF LAGCENS 2 740 OLNEY EAST FORK RESERYOIR 3 1100 MCLEANSBCRC NEW RESERVOIR L 3000
BANGS LAKE 3 750 PARLS EAST AND WEST LAKE 1 1100 MCL EANSBORO NEW RESERVOIR 1 3200
LAKE dLOUMINGYOH 3 750 PARIS EAST AND WEST LAKE =~ 1 1100 LAKE CF EGYPT 1 4100
LAKE GEDRGE 2 150 PIERCE STATE LAKE 2 1100 KINKAID LAKE 1 4600
LAKE MATTJON 3 750 RACCOUN LAKE 2 1100 LAKE OF EGYPT 1 6100
LINCOLN TRAfL STATE LAKE 3 750 WOLF LAKE - 2 1100 KINKAID LAKE 1 6700
LON3 LAKE 1 750 ARGY LE LAKE 1 1200 DEVILS KITCHEN LAKE i 8500
ROUND LAKL 1 750 ARGYLE LAKE 1 1200 DEVILS KITLHEN LAKE 2 9000
LAKE VERMILIUN i 157 CANTON LAKE 1 1200 DEVILS KITCHEN LAKE 2 9500
DIAMOANU LAKE 1 760 DAWSON LAKE 2 1200 DEVILS K1TCHEN LAKE 1 12060



APPENDIX TARLE P

Mercury concentrations (mg/kg) n 273 s

edmment samples from 63 I111nois lakes, summer 1979,

Listing 1s arranged alphabetically

. 1n order of 1ncreasing concentration, A period (.) denotes misstng value
LAKE_NAME SITE VALUE LAKE_NAMF SITE VALUE LAKE_NAME SITE VALUE
DEVILS KITCHEN LAKE 1 . PITTSFIELD CITY LAKE 0.060 LAKE SHABBUNA 1 0.090
LAKE MATTO(N 2 2.000 ROJUND LAKE 0.060 LAKE SHABBONA 3 0.090
GLADSTLNE LAKE 3 0.004 SANGCHRIS LAKE 0.060 LAKE STOREY 1 0.090
GLADSTUNL LAKF 3 0.004 SILOAM SPRINGS LAKE 0.060 LONG LAKE 1 0.090
WOLF LAKE 2 0. 020 SKUKIE LAGDONS 0.060 MAR ION RESERVOIR 3 0. 090
LAKE GEN3GE 3 0,030 SKOKIE LAGOONS 0.060 MCLEANSBURO NEW RESERVGIR 1 0.090
LAKE “URPHYSBOKO L 0.930 SPRING LAKE 0.060 . OLNEY EAST FORK RESERVUIR 3 0.090
LAKE SHABYONA 2 0.930 STEPHEN A FORBES LARE "0.060 RACCOON LAKE 2 0.090
LONG L AKE 2 0.030 WASHINLTON COUNTY LAKE 0.060 RCUND LAKE 2 0.090
LONG LAaKE 2 9.030 WASHINGTON COUNTY LAKE 0.060 SPRING LAKE i 0.090
PITTSFIELD CH1Y LAKE 3 0.030 CEDAR LAKE 0:067 WASHINGTON COUNTY LAKE 1 0.090
PITTSFIZLD CITY LANT 3 0.030 CANTON LAKE . 0.070 AKGYLE LAKE 1 0.100
PITTSFIELD CITY LAKZ 3 0.030 CEDAR LAKE , 0.070 CRAB ORCHARD LAKE i 0.100
DOLAM LAKE 3 0.040 CEDAR LAKE . T TT0.070 DIAMGND LAKE 1 0.100
DQLAN LAKC 3 0.040 CRAB ORCHARD LAKE 0.070 DIAMOND LAKE 2 0.100
GLEN U JUNES LAXE 3 2. 040 CRAB QRCHARD LAKE 0.070 LAKE STOREY i 0.100
HIGHLAND 51LVEP LAK: 3 2.040 CRYSTAL LAKE "~~~ ~ 77 T 0J070 LONG LAKE 3 0.100
HIGHLAND SILVFF LAKF 3 2.040 CRYSTAL LAKE 0.070 MARIEN RESERVOIR 3 0.100
JOHNSAN LAJK TRAIL LAKE 3 2. 040 DIAMOND LAKE - 0.070 MCLEANSBORG NEW RESERVOIR 1 0.100
JOHNSOIN SAUK TRAIL LAKE 3 0.040 HARRTSBURG LAKE ' 77 % =37 0.070 PAKADISE LAKE 2 0.100
LAKE GRURGE 1 ). 040 JOHNSON SAUK TRAIL LAKE™ " .1 | 0.070 STEPHEN A FORBES LAKE 1 0.100
LAKE SEGKSF 3 3.040 LAKE LE-AQUA-NA . ' e 0.070 STEPHEN A FORBES LAKE 1 0.100
LAKL S1aAbLiCNA 1 0.042 LAKE MATTION R B 0.070 STEPHER A FORBES LAKE 2 0.100
LAKF 5HA 19UNA 1 0.040 LAKE MATTOON 3 0.070 DEVILS KITCHEN LAKE 3 0.110
LONS LAKL 3 0.040 LAKE UF EGYPF 1 0.070 FOX LAKE L 0.110
PLERCE STLTL LAKE 3 0.042 LAKE OF EGYPT I S 0.070 FUX LAKE N 2 0.110
PIERCE LT\TL LAKE 3 0. 040 LAKE OF EGYPT 3 0.070 FOX LAKE 3 0.110
SANGCH: 15 LAKE 2 LAKE OF EGYPT "3 0,070 FOX LAKE 3 0.110
SANGCHR IS LAKE 3 LAKE SHABBONA Ty 0.070 GLEN O JONES LAKE 1 0.110
LAKL BLuNMEMLTON 2 LAKE SHABBONA . 3 ' 0.070 RARR [SBURG LAKE 1 0.110
CEDAP LAn! 1 LAKE TAYLORVILLE 1 0.070 KINKAID LAKE 3 0.110
JAWSUN LAKL 2 LINCOLN TRAIL srAl’E"LARE,L 17T 0.070 KINKATID LAKE 3 0.110
GLEN U JUHES LAKF 3 LONG LAKE 3 0.070 LAKE SARA 1 0.110
JUHNSIY 53:UK TRAIL LAKE 2 MT STERLING LAKE . 1 0.070 LONG LAKE 2 0.110
LAKE SLMZITAGTON 1 PARL S EAST AND WEST LAKE:™ 1™ 0.070 SKOKIE LAGOONS 1 o.l1¢
LAKE BLJO F1VGTUN 3 PARIS EAST AND WEST UAKE. 31 0.070 LONG LAKE 3 0.115
LAKE HLUUMINGTL & 3 PIERCE STATE LAKE a2 0.070 ROUND LAKE 2 0.117
LAKEL DECATUR 1 9.059 PITTSFIELD CITY LAKE® ~77 17~ 0.070 CARLINVILLE LAKE 1 0.120
LAKD SLUFSE 1 0.050 RACCOON LAKE KINKAID LAKE L 0.120
LAKE SLURGE 2 0.050 RALCOON LAKE KINKAID LAKE 1 0.120
LAKE GEOR 5L 2 0.059 RACCOON LAKE - LONG LAKE 3 0.120
LAKD LL-A A= - 2 0.05% ROUNU LAKE PARADISE LAKE 1 0.120
LAKE LE-4JUA-44 2 9.050 ROUND LAKE SAM DALE STATE LAKE 1 0.120
LAKE LE-2QUA-NA 3 0,050 SAM PARR LAKE ~ FOX LAKE 2 0.130
LAKE LE-A2JA-NA 3 .050 SILOAM SPRINGS LAKE LONG LAKE 2 0.130
LAKE MUKPHYSBURY 1 0.050 SPRING LAKE™ ===~ MARION RESERVOIR 1 0.130
LAKE YT #4YSRORO 3 0.050 STEPHEN A FDRBE' LME ROUND LAKE 1 0.130
LAKE OF %3YPT 2 2.050 WOLF LAKE BANGS LAKE 3 0.140
LAKE S'o% ONA 2 2.050 CANTON LAKE CEDAR LAKC 1 0.140
LAKE T8YLURVILLE 3 9.089 CEJAR LAKE DEVILS KiTCHEN LAKE 2 0.140
LINCUL: TWHAIL STATE LARE 2 0.050 CRYSTAL LAKE\ - HARR ISBURG LAKE 1 0.140
LUNG LAKE 3 0.050 GLEN U JONES LAKE HURSESHUE LAKE 1 0.140
OLJEY EAST FORK RLSCRVUIR ) 0.050 HIGHLAND SILVER LAKE, LONG LAKE 1 0.140
OVTEY LAKE 3 2.050 HORSE SHOE LAKE N LGNG LAKE 1 0.140
PLERCE STATE LAKEL L 0.050 HORSESHOE LAKE MARIGN RESERVOIR 1 0.140
PITISHIEL) CITY LAKE 2 0.050 LAKE LE-AQUA-NA PARADISE LAKE 2 0.140
RACCUUR LAKE 3 9.950 LAKE LOU YAEGER CEDAR LAKE 3 0.150
RACCOUN LAKE 3 0.050 LAKE MATTGON CHANNEL LAKE ! 0.150
ROUND LAKE 1 2.050 LAKE SHABBONA R CHANNEL LAKE 3 0.150
LAKE VER4ILIC) 1 0.053 LAKE SHABBONA o 27 JEVILS KITCHEN LAKE 2 0.150
LAKE MATTJGH 1 0.057 LAKE SHABBONA o3 0.080 HORSESHOE LAKE 1 0.150
CRYSTAL LAKC 2 0.060 LONG LAKE 10 0.080 SAM DALE STATE LAKE i 0.150
DAWSGN | &AL 1 0.0692 MCLEANSBORD NEW RESEAVDIA™ ™3 0.080 CHANNEL LAKE v 2 0.160
DAWSUN LAKE 1 0.060 MCLEANSBORO NEW RESERWOIR '3 > 0.080 CHANNEL LAKE 3 0.160
DAWSON LAKE 2 0.060 OLNEY EAST FORK RESERVOIR 3 * 0.080 HORSESHOE LAKE 2 0.160
DAWSON LAKE 3 0.060 PARADISE LAKE LT 777 0.080 CEDAR LAKE 1 0.170
DAWSON LAKE 3 0.060 ROUND LAKE , -2t 0.080 CEDAR LAKE 2 0.170
JLAMOND LAKL 1 0.060 ROUND LAKE . 3 0.080 CHANNEL LAKE 1 0.170
JOHUNSGY SAUK TRAIL LAKE 1 0,060 SAM DALE STATE LAKE 7 § 7377 "0.080 FOX LAKE 1 0.170
JOHNSDN SAUK TRAIL LAKF 2 0.060 SAM DALE STATE LAKE a3 0.080 HORSESHDE LAKE 2 0.170
LAKE BLOUAINGTON 1 0.060 SPRING LAKE 3 1- 0.080 PARADISE LAKE 3 0.170
LAKE BLEOYINGTON 2 0.060 STEPHEN A FORBES LAKE - 0.280 CEDAR LARE 3 0.180
LAKE DECATUR 1 0.060 VANDALIA CITY LAKE . 1 0.080 LAKE SARA 1 0.180
LAKE JACKSOWVILLE 1 0.060 VANDALIA CITY LAKE 1 0.080 BANGS LAKE 3 0.190
LAKE MATTOON 3 0.060 WALNUT POINT STATETLAKE™"~ T ™77 0.080 DEVILS KITCHEN LAKE 1 0.190
LAKE MURPHYS530R0 3 0.060 WASHINGTON COUNTY LAKE . 17 0.080 SKOKIE LAGOONS 1 0.190
LAKE 5HABBONA 3 0.060 WOLF LAKE V3. 0.080 BANGS LAKE 1 0.200
LAKE TAYLORVILLE 2 0.060 WOLF LAKE N T 37T 77 0.080 CHANNEL LAKE ] 0.200
LAKE VERHMILIUN 1 0.060 LAKE SPRINGFIELD 1 0.083 LAKE UF THE WOODS 2 0.210
LINCOLM TRAIL STATE LAKE 3 3.060 ANUDERSON LAKE 3 0.0%0 CEUAR LAKE 3 0.220
MT STERLING LAKE . 1 0.060 ANDERSON LAKE i 0.090 LAKE OF THE w0ODS 2 0.220
OLNEY EAST FURK KESERVLIR L 0.060 ARGYLE LAKE 1 0.090 CEUAR LAKE 2 0.230
OTTER LAKE 1 0.060 CRAB ORCHARD LAKE 1 0.090 BANGS LAKE 2 0.260
OTTER LAKF 2 0.060 DEVILS K{TCHEN LAKE 3" 0.090 PARADISE LAKE 3 0.260
PIERCE SIVIE LAKE 1 0. 060 DIAMOND LAKE 2 0.090 BANGS LAKE 3 0.280
PIERCE STATE LAKC ? J.060 DIAMOND LAKE 3 0.090 BANGS LAKE 2 0.300
PITTSFICLD ZITY LAKE 1 0.060 DOLAN LAKE T 0.090 3KOKIL LAGOONS 2 0.490
PITTSFIELL CITY LAKF 1 0.060 DOLAN LAKE 1 0.090 SKOKI1E LALUONS 2 0.450
PITTSFIELD CITY LAKE 1 0.060 HARR[SBURG LAKE 3 0. 090 CRYSTAL LAKE 3 0.500
PITTSFLIELD C1TY LAKE 2 0.060 HIGHLAND SILVER LAKE T 0.090 CRYSTAL LAKE 3 0.500
PITYSFIFLO CITY LAKE 2 0.060 LAKF OF EGYPTY 1 0.090 RGUND LAKE 1 2.399
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APPENDIX TARLE N Zinc concentrations {mg/kg) in 273 sediment samples from 63 I114nois lakes, summer 1979.

1n order of increasing concentratfon.

Listing 1s arranged alohabetically

LAKE NAME LAKE NAME VALUF LAKE NAME VALUE
SLALLTUND LAKE 3 DAWSON LAKE 3 92 HARRISBURG LARF 1 120
GLADSTONE LAKE 3 HURS ESHOE LAKE 3 92 JOHNSON SAUK TRAIL LAKE i 120
CRYSTAL LAKE 3 HORSESHDE L AKE 3 92 LAKE BLOOMINGTON L 120
CRYSTAL LAKE 3 LAKE TAYLORVILLE 3 92 LAKE DECATUR 1 120
GLEN U JONES LAKF 3 KINKAID LAKE 3 93 LAKE LE-AQUA-NA 1 120
ROUHD L AKE 2 MCLEANSBORO NCW RESERVOIR 1 93 LAKE MURPHYSBORO 1 120
LAKE OF EGYPT 3 PARADESE LAKE 3 93 LAKE SICREY 1 120
PITTSFIELD CETY LAKC 3 FOX LAKE 2 94 LINCOLN YPAIL STATE LAKE 2 120
PITISFIELD CITY LAKE 3 FOX LAKE T 2 94 LONG LAKE i 120
PITTSFIELD CITY LAKE 3 Jougggﬁ_s__x T ‘BARE 3 9% OVVER LAKE t 120
GLEN O JONCS LAKE 3 LAKE R TR 94 PARADISE LAKE 1 120
HIGHLAND STILVER LAKE 3 LAKE MATT@OML <« - . oy ot 95 PARADISE LAKE 1 120
LAKE OF ELYPT 3 CHANNEL LAKE . 1 95 PARIS EAST AND WEST LAKE L 120
NLNEY EA31 FOPK PESFKRVOIR 1 DEVILS KITCHEN LAKE 1 95 PIERCE STATE LAKE 1 120
OLNEY EAST FORK KESEFVGIR 1 DAWSON LAKE . 2 96 PIERCE STATE LAKE 2 t20
HIGHLAND SILVIR LAKL 3 LAKE SARA ~°~ = —= =~ +~ 96 PIERCE STATE LAKE 2 120
DOLAN LAKE: 3 MCLEANSBORO NEW.RESERVOIR 1 96 PITTSFIELD CITY LAKE 1 120
DULAN LAKE 3 MARION RESERVOIR - o1 97 PITTSFIELD CETY LAKE 1 120
AASHINGTON COUNTY L AKE 3 SPRING LAKE v —r” Y 97 PITTSFIELD CITY LAKE 2 120
PIERCE STATL LAKE 3 SPRING LAKE B . 1 97 PITTSFIELD CITY LAKE 2 120
LAKE SCORGE 3 VANDALTA CIYY LAKE B 1 38 ROUND LAKE 2 120
LONG LARE 2 CHANNEL LAKE =~ ~ — [ 99 RCUND LAKE 3 120
OLNEY FASI FORK RESERVOIR 3 LAKE JACKSONVILLE i 99 WALNUT POINT STATE LAKE 1 120
SANLLHI 15 LAKE 2 LAKE MATTOON 2 99 ARGYLE LAKE 1 130
WASHINGTON COJNTY LAKE 2 LAKE OF EGVPT ., ' > ~ 2 99 CEDAR LAKE 2 130
WULF LAKE 2 LAKE SHABBONA 3 99 CEDAR LAKE 3 130
KINKATD LAKE 1 OTTER LAKE - 2 99 CEDAR LAKE 3 130
WASHITGT N COUNTY LAKE 1 RACCDON LAKE T 2- 99 CRYSTAL LAKE 1 i30
HARRI >BUSG LAKE 3 ROUND LAKE 3 (LT HOR SE SHOE LAKE 1 130
LAKE SHAB33MA 2 CHANNEL LAKE 2 100 HCRS ESHOE LAKE 2 130
PIERCE STATE LAKE 3 CHANNEL LAKE =~ ° 7 2 100 HORSESHOE LAKE 2 130
OLNLY FAST FURK RESERVCLF 3 DAWSON LAKE 1 100 JOHNSON SAUK TRAIL LAKE 1 130
HARRIS PUIG LAKE 3 DEVILS KITCHEN LAKE® 1 100 LAKE OECATUR 1 130
KINKAT) LAKE L JOHNSON SAUK TRAIL LAKE 2 100 LAKE MURPHY SBORO 1 130
MCLCANS#N20 NE v RESERVOIR 3 LAKE BLOOMINGTON . 3 100 LAKE STOREY 1 130
STEPMLII A FORZLS LAKE 3 LAKE OF EGYPT ' 2 100 LAKE TAYLDRVILLE 1 130
DEVIL> KITCHEN LAKE 3 LAKE SARA L 1 100 LAKE VERMILION 1 130
LAKE wEN"LE 3 LAKE SHABBONA 1 100 PITTSFIELD CIWY LAKE 1 130
RACCOUMN LAKE 3 LAKE SHABBONA K 2 100 PLTTSFIELD CITY LAKE 1 130
RACLUON LAKE 3 LAKE SHABBONA 5 ™ ¥ 3 100 SANGCHR IS LAKE 1 130
LONG LAKE 2 LAKE SHABBONA 3 100 CANTUN LAKE 1 140
SAYM JALE STATE L&KE 1 PARIS EAST _AND WEST LAKE 1 100 DEVILS KITCHEN LAKE 2 140
LAKE LE-A)JA-NA 2 PLTTSFIELD CITY 'LAKE 2 100 LAKE OF THE WOUDS 2 140
LINCUL. TRAIl STATE LAKE 3 SPRING LAKE s 1 100 LAKE GF THE wOQODS 2 140
LAKE L1-a)ua-NA 3 STEPHEN A FORBES L AKE i 100 LONG LAKE 1 140
SAM JALF STATL LAKE 3 STEPHEN A FQRBESLAKE ~ 2 100 LONG LAKE 1 140
STEPHEN . FORJES LAKE 3 CHANNEL LAKE . 3 110 LONG LAKE 1 140
SAM DALC STATL LAKE 3 CRYSTAL LAKE .l 1 110 LONG LAKE 3 140
LAKE SHATBUNA 1 CRYSTAL LARE , =% 2 110 ROUND LAKE 1 140
LAKE SH1ABBONA 1 DAWSON LAKE . .1 110 RCUND LAKE 2 140
MARINHN RESERVDIR 3 DI AMOND LAKE i w3 110 ROUND LAKE 2 140
MARIOM RES ERVD IR 3 DOLAN UAKES =~ “F°7r = 777 g 110 HORSESHOE LAKE i 145
GLEN G JONES LAKE 1 HIGHLAND SILVER LBKE- 1 110 ARGYLE LAKE 1 150
OTTER LAKE 3 HI1GHLAND SlLvER;LAI& b 110 CEDAR LAKE 2 150
SAM DALL STATLC LAKE 1 JOUMNSON SAUK TRATY EIK TR 110 . LAKE LOU YAEGER 1 150
SILLAYW SPRINGS LAKE 1 KINKAID LAKE | 3 110 LONG LAKE 2 150
FOX LAKE 3 LAKE BLOOMINGTON' 1 110 LONG LAKE 2 150
PARANISE LAKE 3 LAKE BLOOMINGIDN™™ "™ ‘T 110 LONG LAKE 3 150
CRAB URCHARD LAKE 3 LAKE BLOOMINGTON . © 2 110 LONG LAKE 3 150
FOX LAKE 3 LAKE BLOOMENGTOM. o 3 110 LONG LAKE 3 150
LAKE GLORGE 1 LAKE LE-AQUA-NA™ - "% ™ 1T 110 ROUND LARE 1 150
LAKE LL~AQUA-2IA 3 LAKE MATTOON ‘. 2 110 ROUND LAKE 1 150
LAKE MATTCUN 3 LAKE OF EGYPT ‘. 1 110 ANDERSON LAKE 1 160
LONG LAKE 3 LAKE OF EGYPT ="~ [~ 1 110 ANDERSUN LAKE 1 160
MCLEANSBOR( NEW RESEKRVOIR 3 LAKE SHABBONA * A 1 110 BANGS LAKE 1 160
LAKE LT ~AQUA-NA 2 LAKE SHABBONA .- . 3 110 CEDAR LAKE 1 160
CRAB (FCHARD LAKE 1 LAKE TAYLORVILEE :~7 3 - 110 CEDAR LAKE 1 160
GLEN D JUNES LAKE 1 LINCOLN TRAIL sfhren 555 P! 110 CEDAR LAKE 2 160
LAKE SEURSE 1 LONG LAKE 3 110 CEDAR LAKE 2 160
LAKE MATTGON 3 PARADISE LAKE f“ﬂ = "2 110 DIAMOND LAKE 1 160
LAKE MUPPHYSBOKO 3 * PARADISE LAKE . "= 2 110 DIAMOND LAKE 1 160
DEVILS KITCHEN LAKE 3 PIERCE STATE L 1. 110 DIAMOND LAKE 2 160
RACCUON LAKE 2 PITYSFIELD CITY 2 110 DIAMOND LAKE 2 160
CRAB UPCHARD LAKE 1 RACCOON LARE 1 110 ROUND LAKE 1 160
LAKE GEORGE 2 RACCOON LAKE ~ r’ 110 SKOKIE LAGUONS 3 160
LAKE vEOQRGE 2 SAM PARR LAKE 1 110 SKOKIE LAGOONS 3 160
LAKE SHA430NA 2 SANGLHRIS LAXKE T 77T 3 110 CEDAR LAKE 1 167
LAKE 5HARAUNA 2 SPRING LAKE . 1 110 LAKE SPRINGFIELD 1 167
MT STFRLING LAKC 1 STEPHEN A FORBES LAKE 1 110 CEDAR LAKE 1 170
SILOAM SPHINGS LAKE 1 STEPHEN A FORBES LARE 2 110 BANGS LAKE 2 180
WASHINGTON CudNTY LAKE 1 VANDALIA CITY LAKE 1 110 BANGS LAKE 2 190
CRAB (PCHARD LAKE 3 LAKE VERMILION 1 [¥% BANGS LAKE 3 190
DAWSGN LAKE 3 CANTON' UAKE T 1 120 BANGS LAKE s 200
FOX LAKE 1 CARLINVILLE LAKE 1 120 HANGS LAKE 3 200
LAKE “ATTUGN 1 CEDAR LAKE 3 120 WOLF LAKE 2 220
MARIIN KLSERVGIR 1 CEDAR LAKE 3 120 WCLF LAKE 3 270
DOLAN LAKE 1 CHANNEL LAKE 3 120 WOLF LAKE 3 210
FOX LAKE 1 CRYSTAL LAKE 2 120 SKOK [E LALOONS 1 340
JOHNSON SAUK TRAIL LAKE 3 DEVILS KITCHEN LAKE ™ e 120 SKOKIE LAGOONS 1 350
MT STERLING LAKE 1 DIAMOND tLAKE 3 120 SKOKIE LAGOONS 2 660
DAWSIN LAKF 2 HARRI SBURG LAKE 1 120 SKOKIE LAGOONS 2 750



APPENDIX TARLE R Total DDT concentrations
alphabetically 1n order o

(ug/kg) in 273 sediment samples taken from €3 1111no1s lakes, summer 1979.
f increasing concentration.

ug/kg were actually below the minimum detectable Jevel of 1.00 ug/kg.

0 Listing is arranged
A period (.) denotes missing value, and all values listed as 5.0

LAKE_NAME SITE LAKE NAME ' SITE VALUE LAKE_NAME VALUE
LAKE BLOUMING T 3 . LAKE BLOOMINGYON 3 5.0 PITTSFIELD CITY LAKE 2 5.0
M1 STEnLING LAKE 1 . LAKE BLOOM INGYON 3 5.0 PITTSFIELD CITY LAKE 3 5.0
DARIS EAST AND WEST LAKC 1 . LAKE DELCATUR 1 5.0 PITISFIELD CITY LAKE 3 5.0
PARTS LAST aAND JFST LAKE 1 . LAKE DECATUR 1 5.0 PITTSFIELD CITY LAKE 3 5.0
PITTSFICLD JITYy LAKE 2 . LAKE GEORGE 1 5.0 RACCOON LAKE 1 5.0
PITISFIELD CIT¥ LAKF 2 . LAKE GEORGE I § 5.0 KACCOUN LAKE 1 5.0
SILOAM SPRINGS L ')E 1 . LAKE GEORGE c 2 5.0 RACCCUN LAKE 2 5.0
ANDERSUN LaKE i 5.3 LAKE GEORGE 2 5.0 KOUND LAKE 1 5.0
ANDERSD' LAK L 1 5.0 LAKE GEORGE B R 5.0 RCUND LAKE i 5.0
ARGYLF Lan* 1 5,0 LAKE GEORGE .3 5.0 ROUND LAKE 2 5.0
ARGYLE LAKF L 5.0 LAKE JACKSONVILLE b . s.a0 ROUNU LAKE 2 5.0
BANGS LAr L 1 ' 5.0 LAKE LL-AQUA-NA ~ B § 5.0 RCUND LAKE 3 5.0
BANGS LAKT L 5.0 LAKE LE-AQUUA-NA ., 1 5.0 SAM DALE STATE LAKE 1 5.0
BANGS LAKD 2 5.0 LAKE LE-AQUA-NA 2 ... 5.0 SAM DALE STATL LAKE 1 5.0
AANGS LAKL 2 5.0 LAKE LE-AQUA-NA - B 5.0 SAM DALE sgags L:KE 3 :.g
BANGS LAKS 3 5.0 LAKE LUJ YAEGE . 9 540 SAM DALE STATE LAK 3 .
CANTON LiKh 1 5.9 LAKE MATTOON L L7 5.0 SAM PARR LAKE 1 5.0
CANTUN LAkt 1 5.0 LAKE MATTOGN TTRLT 5.0 SANGCHRIS LAKE L 5.0
CEDAR LAKT 1 5.0 LAKE MATTUOON -2 5.0 SANGCHRI3 LAKE 2 5.0
CEDAR LAKr 1 5.0 LAKE MATTUON - 2 5.0 SANGCHRIS LAKE 3 5.0
CEDAR LAKE 2 5.9 LAKE MATTOON = | AR R 5.0 SILUAM s:zéNGs LAKE i g.g
CEDAR LAKS 2 5.0 LAKE MATTOON 3 5.0 SPRING L. .
CEDAR LAKE 2 5.0 LAKE MURPHYSBORO b . . 8.0 SPRING LAKE 1 5.0
CEDAR LAK: 2 5.0 LAKE MURPHYSBORO ™ DR 5.0 SPRING LAKE L 5.0
CEDAR LAKE 3 5.0 LAKE MURPHY SBORD 3 5.0 STEPHEN A FURDES LAKE 1 5.0
CEDAR LAKS 3 5.0 LAKE MURPHYSBORO .3 5.0 STEPHEN A Foxasé L::g ; Z.g
CEDAR LAKE 3 5.9 LAKE OF EGYPT ~ =~ 7~ TTTTTE T T T 5.0 STEPhEN A FORBES L .
CHANNLL  LaAnD 1 5.9 LAKE OF EGYPT R\ 5.0 STEPHEN A FORBES LAKE 2 5.0
CHAMMEL LAKL 1 5.0 LAKE OF EGYPT YR 5.0 STEPHEN A FORBES LAKE 3 5.0
CHANNFL LAKE 2 5.0 LAKE OF EGYPT TTTTITTTY3T T T sa0 STEPHEN A FURBES LAKE 3 5.0
CHANNEL LAKE 2 5.0 LAKE OF EGYPT . 3 5.0 VANDALIA CITY LAKE 1 5.0
CHANNLL LAKE 3 5.0 LAKE OF THE WOODS . . ‘2 5.0 VANDALIA CITY LAKE 1 5.0
CHANNEL LAKE 3 5.0 LAKE OF THE WoooS  ~ 7 "T.% T 5.0 WALNUT POINT STATE LAKE 1 5.0
CRAB ORCHARD LANE 1 5.0 LAKE SARA ! al 5.0 hASHle;gN ggﬂN§: t::g i g.g
CRAB URCHARD LAKE 1 5.0 LAKE SARA b 5.0 WASHINGTON N .
CRAE ORCHARU LAKE 3 5.0 LAKE SHABBONA Y "5.0 - WASHINGTCN COUNTY LAKE 3 5.0
CRAB OKCHA® ) LAXY 3 5.0 LAKE SHABBONA . : 2.3 :85?‘3?:5" COUNTY LAKE 3 :.g
CRYSTAL LAKE 3 5.0 LAKE SHABBONA et 3O . .
CRYSTAL LAKL 3 5.0 LAKE SHABBONA ” KN 5.0 WOLF LAKE 2 5.0
DAWSON LANE 1 5.2 LAKE SHABBONA "2 5.0 WOLF LAKE 3 5.0
UAWSON LAKL 2 5.0 LAKE SHABBONA \ 5.0 WOLF LAKE 3 5.0
DAWSON LAk 2 5.0 LAKE SHABBONA oI 5.0 LAKE BLOOMINGTON 1 542
DAWSIV LAkt 3 5.0 LAKE SPRINGFIELD T 5.0 CEDAR LAKE 1 5.3
DAWSUN L Ant 3 5.0 LAKE STOREY G _} 5.0 LAKE LE-AQUA~NA 2 5.3
DEVILS KITCHEN LIKE 1 5.0 LAKE STUREY N 5.0 LAKE SHABBONA 3 5.5
JLVILS K1 10den LAKE 2 5.0 LAKE TAYLORVILLE . 2 5.0 RACCOON LAKE 3 5.8
DEVILS KITCHEN LARE 2 5.9 LINCOLN TRAIL STATE LAKE 1 5.0 ROUNLC LAKE 3 5.8
OrVILS <ITLAEN LAKF 3 9.0 LINCOLN TRAIL STATE LAKE 7772 ™7 7 5.0 RACCOON LAKE 2 5.9
DEVILY FITCHEN LAnE 3 5.0 LINCOUN TRAIL STATE LAKE ° 3 5.0 DIAMGND LAKE 3 6.0
DEAMING LAKF 1 5.9 LONG LAKE T 5.0 LAKE LE-AQUA~NA 3 6.1
JTAMUND LA KE 1 5.0 LONG LAKE ) N 5.0 PITTSFIELD CITY LAKE 1 6.2
UEAMAND LAKE 2 5.0 LONG LAKE . r 5.0 PITTSFIELD CITY LAKE 1 6.2
YTAMOND LAK. 2 5.0 LONG LA:E . :.g s?Xioz;nE::gcrom g :.:
DILAN LAKC 1 5.0 LONG LA i i . .
DOLAN LAKE 1 5.0 LONG LAKE 5. :;¢§. ., 5.0 HIGHLAND SILVEK LAKE 1 6.5
YVILAN LAK! 3 5.0 LONG LAKE R , 8.0 DAWSON LAKE L 6.6
DOLAN LAKE 3 5.0 LONG LAKE . 15‘!' s.g LAKE ?"““3§3? e § :.;
FUX LAKE L 5.0 LONG LAKE i o5 LAKE TAYL L .
bUX LAKE 1 5.0 LONG LAKE™ ~ ™ 7 ¥ T T5.0 BANGS LAKE 3 6.8
FUX LAKL 2 5.0 LONG LAKE . '3 5.0 RACCOON LAKE 3 649
FUX LAKE 2 5.0 LONG LAKE B 5.0 LAKE SHABBONA 2 Tel
FOX LAKE 3 5.0 LONG LAKE 3 5.0 ROUND LAKE 1 T4l
FOX LAKE 3 5.0 LONG LAKE 3 5.0 CARLINVILLE LAKE 1 8.2
SLADSTINF LaKE 3 5.0 MARION RESERVDIR A | 5.0 LAKE BLOOMINGTON 2 8.2
GLADSTONL LAKE 3 5.0 MARION RESERVOIR 1 5.0 LAKE OF EGYPT 2 Bek
SLEN O JONFS LAKE 1 5.0 MARION RESERVDIR " E 5.0 PITYSFIELD CITY LAKE 1 8.7
JLEN (U JUNES LAKE 1 5.0 MARION RESERVGIR ™ """ % '3 T 5.0 ROUND LAKE 2 8.7
GLEN O JONI'S LAKE 3 5.0 MCLEANSBORO NEW RESERVOIR 1 5.0 LAKE SHABBONA 3 B.8
SLEN 0 J°NES LAKE 3 5.0 MCLEANSBORG NEW RESERVOIR . 1 5.0 CEVUAR LAKE 1 9.1
HAKRIS Uk, LAKE i 5.0 MCLEANSBORO NEW RESERVDIR T3 5.0 LAKE SHABBON A 3 9.3
HARRISBUR, L AKF 1 5.0 MCLEANSBORO NEw RESERVOIR® 3 1540 KCUND LAKE _ 2 9.5
HARRTSBURT LAKE 3 5.0 MT STERLING LAKE 3 5.0 HIGHLAND SILVER LAKE 1 9.8
HARRIS BURG L..KE 3 5.0 OLNEY EAST FORK RESERVOIR 1~~~ 5.0 CEDAR LAKE 3 10.0
HISHLAND SILVEP LAKL 3 5.0 OLNEY EAST FORK RESERVOIR: 1 5.0 DEVILS KITCHEN LAKE 1 10.0
HIGHLAND SILVER LAKE 3 5.0 OLNEY EAST FORK RESERVOER 3 5.0 SPRING LAKE 1 11.0
HORSESHGE (AKE 1 5.0 OLNEY EAST FORK RESERPOIR . 3 — 7 5.0 LAKE VERMILION 1 12.0
HURSESHOE LAKE 1 5.0 OTTER LAKE . 1 5.0 LAKE VERMILION L 12.0
HORSESHOE LAKE 2 5.0 OTTER LAKE 2 5.0 LAKE TAYLORVILLE 1 14.0
HORSESHOE LAKL 2 5.0 OTTER LAKE - 3 5.0 ROUND LAKE A 1 14.0
HOR SESHIE LAKE 3 5.0 PARADISE LAKE 1 5.0 PITTSFIELD CITY LAKE 2 15.0
HORSESHOE LAKE 3 5.2 PARADISE LAKE c L 5.0 SKUKIE LAGOONS 3 16.0
JOHNSON SAUK TRAIL LAKE 1 5.0 PARADISE LAKE TT T2 5.0 SKOXKIE LAGOONS 3 16.0
JOHNSLM yaUK TRAIL LAKF 1 b0 PARADISE LAKE 2 5.0 PITYSFIELD CIVY LAKE 1 18,0
JOHNSON SaUK TRAIL LAKE 2 5.9 PARADISE LAKE 3 5.0 SKGK 1E LAGOONS i 31.0
JOHNSUN SAUK TRAIL LAKE 2 5.2 PARADISE LAKE R | 5.0 CRYSTAL LAKE 2 37.0
JOHNSON 3AUK TRAIL LAKE 3 5.0 PIERCE STATE LAKE 1 540 SKOKIE LAGOUNS 1 39.0
JOHNSON 5AUK 1RAIL LAKE 3 5.0 PIERCE STATE LAKE 1 . 5.0 SKUKIE LAGOONS 2 52,0
KANKALD (AKL i 5.0 PTERCE STATE LAKE - T2 540 CRYSTAL LAKE 1 5440
CINKAID LAXE 1 540 PIERCE STATE LAKE R 2 5.0 SKUKIE LAGOONS 2 65.0
KINKAID LAKL 3 5.0 PLERCE STATE LAKE ﬁ' » 5.0 CRYSTAL LAKE 2 78.0
KINKATD LAKE 3 5.0 PIERCE STATE (ARE 3 5.0 CRYSTAL LAKE 1 102.0
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APPENDIX TARLE S

LAKE_NAME

Dieldrin concentrations (ug/kg) n 273 sediment samples taken from 63 I111nois lakes, summer 1979
alphabetically in order of increasing concentration.
ug/kq were actually below the minimum detectable level of 1.0 ug/kg.

LAKE_NAME

LAKE NAME

Listinq 1s arranged
A period (.) denotes missing value, and a1l values listed as 1.0

VALUE

LAKE BLOOM[NGTUN
MY STEMLING LAKE

PARIS EAST AND wEST LAKE
PARIS EAST AND WEST LAKE

PITTSFICLD ZITY LAKE
PITTSHIELD CITY LAKE
SILOAY SPRINGS LAKE
BANGS LAKE

BANGS LAKE

BANGS LAKE

BANGS LAKE

CEDAF tLa~FE

CEDAR LAKE

CEDAR LARE

CEDAR LAKE

CEDAR LAKE

CEDAP LuKE N
CEDAP LAKE

CEDAR LAKE

CEDAR LauKE

CHANNLL LAKE
CHANMEL LAKE
CHANNEL LAKE
CHANNCL LAKE
CHANNEL LAKF
CHANNEL LAKE

CRAB NLCHARD LAKE
CRAB UFCHARD LAKE
CRYSTAL LAKE
CRYSTAL LAKF
CRYSTAL LAKE
CRYSTAL LAKE
CRYSTAL LA&KE
CRYSTAL LAKE

DEVILS KITCHEN LAKE
DEVILS WRITCHE™N LAKE
DEVILS KITCHEN LAKE
DIAMCNC LAKE
DIAMDNU LAKE
DIAMOND LAKE
DIAMOND LAKF
DIAMOND LAKE

DOLAN L AXE

JOLAN LaKC

DOLAN LAKE

DOLAN LAKL

FOX LAKE

FOX LAKE

FOX LAR!

FOX Lanl

FOX LAKE

GLADSTGNE LAKE
GLADSTONE LAKE

GLEN G JCNES LAKE
GLECN G JONES LAKE
GLEN O JONES LAKE
GLEN O JONES LAKE
HARRI SBURG LAKE
HURSESHOE LAKE
HORSESHOE LAKE
HORSESHOZ LAKC
HORSESHCY LAKE

JOHNSON SAUK TRAIL LAKE
JOHNSJUN SAUK TRATL LAKE
JOHNSUN SAUK TRAIL LAKF
JOHNSON SAUK TRAIL LAKE
JOHNSON SAUK TRAIL LAKE
JOHNSON SAUK TRAIL LAKE

KINKAID LAKE
LAKE LLC-AQUA-NA
LAKE LE-AQJUA-NA
LAKE MURPHY>SHORJ
LAKE MUROHYSBURD
LAKE OF f5YPT
LAKE UF E5YPT
LAKE OF FGYP1
LAKE UF EGYPT
LAKE LF £GYPT
LAKE SA-A

LONG LAXE

LONG LAKF

LONG LAKE

LONG LAKE

LONG LAxr

LONG LAKE

LONG L AKE

LONG tak"®

LONG tLAF L

MARION FFSEnVIIIA
MARIOR SESERVOILK
MARTON RESERVOIR
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MARION RESERVOIR

MCLEANSBORU NEW RESERVOIA
MCLEANSBORO NEW RESEAVOIR
MCLEANSBORO NEW RESERVOIR
MCLEANSBORO NEW RESERVOIR
OLNEY EAST FORK RESERVOIR
PITTSFIELD CITY LAKE _

RACCOON LAKE
ROUND LAKE
ROUND LAKE
ROUND LAKE
ROUND L AKE
RUUND LAKE
SAM DALE STATE LAKE
SAM DALE STATE LAKE -
SAM DALE STATE LAKE
SKOKIE LAGQONS R
SKOKIE LAGOONS

SKOKIE LAGOGNS.

SKUKIE LAGDONS N
SKOKIE LAGOONS -
SPRING LAKE

SPRING LAKE

WASHINGTON CCUNTY .LAKE )
WASHINGTON COUNTY LAKE .

WOLF LAKE
WOLF LAKE
WOLF LAKE E
BANGS LAKE o
DIAMOND LAKE L
KINCALD LAKE

LAKL SARA

STEPHEN 4 'FORBES LAXE .,

CEDAR LAKE

CEDAR LAKE

CRAB ORCHARD LAKE
HARRISBURG LAKE "
HARR[ SBURG LAKE F. -
LAKE MURPHYSBORD ™
LAKE OF EGYPT

LINCOLN TRAIL STAT LAKE

LONG LAKE
LCNG LAKE

2

PITTSHIELD CITY L
RACCOON LAKE
SAM DALE STATE LAKE

OLNEY EAST FORK aiﬁn_y_a_l_a__

CEDAR LAKE
LONG LAKE o
ROUND LAKE ¢

VANDALITA CITY CAKES °
KINKAID LAKE « .
LAKE MURPHYSBORO
LUNG LAKE "
HORSESHOE L AKE L
KINKAID LAKE .
LAKE TAYLORVILLE ~<°°
ROUND LAKE

VANDALIA CITY LAKE -
HARRISBURG LAKE ™™
LAKE OF THE WGO0DS
RALCOON LAKE
ROUND LAKE
BANGS LAKE
HURSESHOE LAKE
PITTSFIELD CITY LAKE
PITTSFIELD CITY LAKE:
SKOK1E LAGDONS -
ANDERSON LAKE™

FOX LAKE

ROUND LAKE

SILOAM SPRINGS LAKE
WOLF LAKE

ANDERSON LAKE

CRAB ORCHARD LAKE ¥~
STEPHEN A FORBES LAKE
LAKE LE-AQUA-NA

OLNEY EAST FORK RESERVU[G"

DAWSON LAKE
DEVILS XITCHEN LAKE
LAKE LE-AQUA-NA

ULNEY EAST FORK RESERVDKR

RACCCON LAKE
HASHINGTON COUNTY LAKE,
ARGYLE LAKE

RACCOON LAKE

SPRING LAKE '
DEVILS KITCHEN LAKE
SANGCHRIS LAKE

WASHINGTON COUNTY LAKE?

LAKE GEORGE
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CINCCLN TRAIL STATE LAKE

STEPHEN A FORBES LAKE
STEPHEN A FORBES LAKE
LAKE GEORGE

OTTER LAKE

PITYSFIELD CITY LAKE
LONG LAKE

DAWSON LAKE

PIERCE STATE LAKE

SAM PARR LAKE

PIERCE STATE LAKE
PLTTSFLELD CITY LAKE
DAWSON LAKE

PIERCE STATE LAKE

LINCOLN TRAIL STATE LAKE

MT STERLING LAKE
PIERCE STATE LAKE
RACCOUN LAKE
PARADISE LAKE

PIERCE STATE LAKE
PLITSHIELD CITY LARE
ROIND LAKE

AALNUT POINT STATE LAKE

LAKE OF THE wOODS
ARGYLL LAKE

CANTCN LAKE

STEPHEN A FURBES LAKE
LAKE GEORGE

DABSUN LAKE

OTTER LAKE
PITISFIELD CITY LAKE
LAKE LOU YAEGER

LAKE LE-AQUA-NA
STEPHEN A FCORBES LAKE
SPRING LAKE

LAKE GEORGE

PIERCE STATE LAKE
LAKE MATTOUN

LAKE TAYLOURVILLE
LAKE LE-AQUA-NA
DEVILS KITCHEN LAKE
CANTON LAKE

LAKE STOREY

LAKE SHABHONA

QTTER LAKE

HIGHLAND SILVER LAKE
DAWSON LAKE

LAKE STOREY

LAKE MATYOON

LAKE GEORGE

LAKE SHABBONA
SANGCHRIS LAKE

LAKE MAYTOON

LAKE SHABBONA

LAKE VERMILIGN

LAKE VERMILION
SANGCHRIS LAKE

LAKE SHABBUNA
PITTSFIELD CITY LAKE
HIGHLAND SILVER LAKE
LAKE SHABBONA

LAKE DECATUR

LAKE GEORGE

LAKE SHABBONA

LAKE SHABBONA

LAKE DECATUR

LAKE SHABBONA

LAKE MATTOON

LARE TAYLORVILLE
CARLINVILLE LAKE
LAKE MATTOON

LAKE SPRINGFIELD
HIGHLAND SILVEK LAKE
LAKE MATTOON

DAWSCN LAKE

LAKE SHABBONA
PARADI SE LAKE
PARADISE LAKE

LAKE BLOOMINGTON
PARADISE LAKE

LAKE BLOOMINGTON
HIGHLAND SILVER LAKE
LAKE SHABBONA

LAKE JACKSONVILLE
LAKE SHABBONA
PARADISE LAKE

LAKE BLOOMINGTON
PARADISE LAKE

LAKE BLUOMINGTON
LAKE SHABBONA

LAKE BLOOMINGTON
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APPENDIX TABRLE T.

Heptachlor epoxide concentrations (ug/kq) in 273 sediment samples taken from 63 I11ino1s lakes, summer 1979
arranged alphabetically in order of increasing concentration.

as 1 00 ug/kg were actually below the minimum detectable level of 1.00 ug/kg.

Listing 1s

A perlod (.) denotes missing value, and all values listed

LAKE NAME SITE VALUE LAKE NAME SITE VALUE LAKE NAME SITE VALUF
LAKE 3LIUINSTUN 3 . LAKE GEORGE 2 1.00 SAM DALE STATE LAKE 3 1.00
4T STEPCING LAKE 1 . LAKE GEORGE . 3 1.00 SAM DALE STATE LAKE 3 1.00
PARIS EAST AND WFST LAKE 1 . LAKE GEDRGE 3 1.00 SAM PARR LAKE i 1.00
PARIS EA.LT ANL <EST LAKC i . LAKE LE-AQUA-NA R | 1.00 SANGCHRIS LAKE 2 1.00
PITISFI{Ly LITY LAKE 2 . LAKE LE-AQUA-NA i 1.00 SILGAM SPRINGS LAKE 1 1.00
PRTISFICLY L1TY LAKE 2 . LAKE LE-AQUA-NA 2 . 1.00 SKOK IE LAGDONS 1 1.00
SILOAM SPRIMNGS LARNE 1 . LAKE LE-AQUA-NA 2T "1.00 SKGKIE LAGOONS 3 1.00
ANDERSON LAK® 1 1.00 LABE LE-AQUA-NA 3 1.00 SPRING LAKE 1 1.00
ARGYLE LAKE 1 1.00 LAKE LE-AQUA-NA i 3 1.00 SPRING LAKE 1 1.00
BANGS LAKE L 1.00 LAKE MURPHYSBORO™ T T T .00 SPRING LAKE i 1.00
BANGS LAXL ! 1.00 LAKE MURPHYSBORO ' 1 1.00 SPRING LAKE 1 1.00
BANGS LAKE 2 1.00 LAKE MURPMYSBDRD 3 1.00 STEPHEN A FORBES LAKE 1 1.00
BANGS LAKE ¢ 1.00 LAKE MURPHYSBORO - 3 1.00 STEPHEN A FORBES LAKE 2 1.00
BANGS LAK: 3 1.00 LAKE OF EGYPT 1 1.00 VANDALIA CITY LAKE 1 1.00
BANGS LARL 3 L.00 LAKE COF EGYPT 2 1.00 VANDALIA CITY LAKE 1 1.00
CANTON LAKE 1 1.00 LAKE OF EGYPT - I~ 1.00 WALNUT POINT STATE LAKE 1 1.00
CANTON LAKF 1 1.00 LAKE OF EGYPT 3 1.00 WASHINGTON COUNTY LAKE 1 1.00
CEDAR LAKE 1 1.00 LAKE OF EGYPT 3 1.00 WASHINGTUN COUNTY LAKE 1 1.00
CEDAR LAKL 1 1.00 LAKE OF THE wW0ODS B T 1.00 WASHINGTON COUNTY LAKE 3 1.00
CEDAR LAKE 2 1.00 LAKE OF THE w0ODS 2 1.00 WASHEINGTON COUNTY LAKE 3 1.00
CEUAR LAne 2 1.00 LAKE SARA ! 1.00 WOLF LAKE 2 1.00
LEDAR LAK! 2 1.00 LAKE SARA - ¥y - 1.00 MOLF LAKE 2 1.00
CEDAR LAXE 2 1.00 LAKE SHABBONA e iy 1000 WOLF LAKE 3 1.00
CLUAK LAKE 3 1.00 LAKE SHABBONX - T Y t.00 WOLF LAKE 3 1.00
CCDAR L AKE 3 1.00 LAKE SHABBONA 1, 1.00 CEDAR LAKE L 1.10
CFDAR LAKF 3 1.90 LAKE SHABBONA i 1 7 1.00 CEDAR LAKE 1 1.10
CHANNEL LAKZ 1 1.00 LAKE SHABBONA 2 1.00 DIAMOND LAKE 3 1.10
CHANNEL LAKE 1 1.00 LAKE SHABBONA F3 1.00 DIAMOND LAKE 3 1.10
CHANNEL L AKE 4 1.00 LAKE SHABBUNA T3 1.00 LAKE LOU YAEGER 1 1.10
CHANNEL LAKE 2 1.00 LAKE SHABBUNA e <] 1.00 LAKE VERMILIGN ! 1.10
CHANNEL LAKE 3 1.00! LAKE SPRINGFIELD | 1 1.00 SANGCHRIS LAKE 1 1.10
CHANNEL LAKE 3 1.00 LAKE STOREY . 1.00 LAKE VERMILION 1 1.20
CRAB CRC'IARD LAKE 1 1.00 LAKE STOREY 1 1.00 PITTSFIELD CITY LAKE 1 1.20
CRABR OR(HARD LAKE 1 1.00 LAKE TAYLORVILLE 2 1.00 STEPHEN A FORBES LAKE 1 1.20
CRAB ORCHARD LAKE 3 1.09 LINCOLN TRAIL STATE'C TR 1.00 RACCOON LAKE 3 1.30
CRAB OFCIAPD LAKE 3 1.90 LINCOLN TRAIL STATE LAKE 27 1.00 RCUNE LAKE 1 1.30
CRYSTAL LAKC 1 1.00 LINCOLN TRAIL STATE LAKE 3, 1. 00 STEPHEN A FORBES LAKE 2 1.30
CRYSTAL LAKE 1 1.00 LONG LAKE T T 1. 00 DIAMOND LAKE 2 1. 40
CRYSTAL LAKE 2 1.00 LONG LAKE Y 1.00 LAKE MATTOON 1 1.40
CRYSTAL LAKE 2 1.00 LONG LAKE [ 1.00 ANDERSON LAKE i 1.50
CRYSTAL LAKE 3 1.00 LONG LAKE TTTT T .00 LAKE SHABBONA 2 1.50
CRYSTAL LANE 3 1.00 LONG LAKE 2 1.00 ROUNC LAKE® 1 1.50
DAWSUN LAKE 1 1.09 LONG LAKE 2 1.00 HARRI SBURG LAKE 1 1.70
UAWSON LAKE 2 1.00 LONG LAKE - - Z 1.00 HIGHLAND SILVER LAKE 3 1.70
DAWSON LAKL 2 1.00 LONG LAKE 3 1. 00 SANGCHRIS LAKE 3 1.70
JDAWSON LAKF 3 1.00 LONG LAKE - 3 1.00 LAKE SHABBONA 2 1. 80
DAWSON LAKE 3 1.00 LONG LAKE Ty 1.00 LONG LAKE 1 1.80
JEVILS KETCH'N LAKE i 1.00 LONG LAKE 3 1.00 ROUND LAKE 2 1.80
VEVILS KITCHIN LACE 2 1.00 LONG LAKE 3 1.00 STEPHEN A FURBES LAKE 3 1. 80
DEVILS KITCHEN LAKE 2 1.90 LONG LA<E : R I L.00 LAKE DECATUR L 1.90
IEVILS KITCHLN LAKE 3 1.00 MARION RESERVD IR . 1 1.00 PITTSFIELD CITY LAKE 2 1.90
VEVILS KITCHFN LAKc 3 1.00 MARTON RESERVOIR 1 1.00 CEDAR LAKE 3 2.00
DIAMUND LAKE 1 1.20 MARION RESERVD IR T3 T 1,00 HIGHLAND SILVER LAKE 3 2.00
DIAMOND LAKL 1 1.00 MARION RESERVDIR . ., 3 1.00 LAKE BLOOMINGTON 3 2.00
J1AMOND L AKE 2 1.00 MCLEANSBORC NEW RESERVPIR 8. 1.00 LAKE GEORGE 1 2.00
IGLAN LAKE 1 1.00 MCLEANSBORD 'NEW RESERVOTR ~ 1~ 1.00 LAKE MATTOON 2 2.00
JOLAN LAKF 1 1.00 MCLEANSBORG NEW RESERVOIR 3 1.00 LAKE SHABBONA 3 2.00
DOLAN LAKLE 3 1.00 MCLEANSBJRO NEW RESERVOIR 3 1.00 LAKE DECATUR 1 2.10
DILAN L 4KE 3 1.00 MT STERLING LAKE ~ 7~ 7, 1 1.00 LAKE GEORGE 1 2.10
FUX LAKE 1 1.00 OLNEY EAST FORK RESERVOIR . 1 1.00 OTTER LAKE 3 2.10
FOX LAKE 1 1.00 OLNEY EAST FORK RESERYOIR .1 1,00 OTTER LAKE 2 2.20
FUX LAKE 2 1.00 OLNEY EAST FORK RESERVDIR 73" i.00 SKOK [E LAGOONS 1 2.20
FOX LAKE 2 1.00 OLNEY EAST FORK RESERVOIR 3 ¢ 1.00 LAKE BLOOMINGTGN 1 2.30
FUX LAKL 3 1.00 OTTER LAKE 1 1.00 FOX LAKE 3 2.40
SLADSTONL [ AXE 3 1.00 PARADT SE LAKE T T27 7 Th.00 LAKE TAYLORVILLE 3 2.50
GLADSTON.: LAKE 3 1.70 PIERCE STATE LAKE e 1.00 LAKE BLOOMINGTON 2 2.60
GLEN 0} JI2IFES LAKE 1 1.00 PIERCE STATE LAKR \g 1.00 LAKE MATTOON 2 2. 60
SLEN O J0 LS LAKE i 1.00 PIERCE STATE LAXKE’ T .00 LAKE MATTOON 3 2.60
GLEN G JUMES LAKE 3 1.00 PIERCE STATE LAKE 2 1.00 DEVILS KI TCHEN LAKE 1 2.70
GLEN U JuNE> LAKE 3 1.00 PIERCE STATE LAKE L 3 1.00 LAKE SHABBUNA 3 2.80
HARRISHUF G LAKE 1 1.00 PIERCE STATE LAKE i N 1.00 SKGKRIE LAGOONS 2 2.80
HARRI $2Uk » LAKL 3 1.00 PITTSFLELD CITY LAKE . 1 1.00 ARGYLE LAKE 1 3.10
HARRISHUNG LaAKL 3 1.00 PITTSFIELD CITY LAKE By 1.00 CARLINVILLE LAKE 1 3.20
HORSESHGE LAKE 1 1.00 PITTSFIELD CIYY LAKE ~ R 1. 00 LAKE MATTCON 3 3.50
HORSESHOL LAKE i 1.00 PITTSFIELD CITY LAKE 2 1.00 SKOK [E LAGOONS 2 3. 50
HORSESHUF LAKE 2 1.00 PITTSFIELD CITY LAKE 3 1.00 HIGHLAND SILVER LAKE 1 3.60
HORSESHOP LAKE 2 1.00 PITISFIELD CITY LAKE -3 1. 00 DAWSON LAKE 1 3.70
HORSESHUE LAKE 3 1.00 PITTSFIELD CITY LAKE 3 1.00 ROUND LAKE 1 3.70
HIORSESHGE LAKE 3 1.00 RACCOON LAKE 1 1.00 STEPHEN A FORBES LAKE 3 3.70
JOHNSON SAUK TRAIL LAKF N 1.00 RACCOUN LAKE A 1.00 LAKE JACKSONVILLE 1 4.30
JOMNSGN SAUK TRAIL LAKE 1 1.00 RACCOON LAKE 2 1.00 LAKE TAYLORVILLE 1 4.30
SJOHNSOM SAUK TRAIL LAKE 2 1.00 KACCUON LAKE 2 1.00 PARADISE LAKE 1 5.40
JOHNSGN "SAUK TRATL LAKE 2 1.00 RACCOUN LAKE 3 1.00 PARADISE LAKE 3 . 5.50
JOHNSON SAUN TRAIL LAKE 3 1.30 ROUND LAKE 1 1.00 HIGHLAND SILVER LAKE 1 5.70
JUHNSON SAUK TRAIL LAKE 3 1.00 ROUND LAKE :.”5 1.00 PARADL SE LAKE 3 5.70
K INKAID LAKL 3 1.00 ROQUND LAKE ' ! 1.00 LAKE OF EGYPY 1 6.00
KINKAID CAKE 1 1.00 ROUND LAKE _ 2 1.00 PARADISE LAKE 2 6400
CINKAID LadE 3 1.90 ROUND LAKE 3 1.00 SKUKIE LAGOONS 3 6.00
CINKALD LAKE 3 1.00 ROUND LAKE 3 1.00 PARADISE LAKE 1 6. 80
LAKE BLOUMINGTCN 1 1.00 SAM DALE STATE LAKE T 1.00 LAKE MATTOON 1 12.00
LAKE GEORGE 2 1.00 SAM DALE STATE LAKE 1 1.00 LAKE BLOOMINGTON 2 13.00





